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Tolerances for Use on Field Corn and Imported Sugarcane. Summary of Analytical-
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Amicarbazone

Summary af Analytical Chemistry and Residue Data__Barcodes: D288216. D309766

Executive Summary

Arvesta Corporation has proposed, in PP#0F6131. the establishment of permanent tolerances for
residues of the herbicide amicarbazone [4-amino-4,5-dithydro-N-(1,1-dimethylethy)-3-(1-
methylethyl)-5-oxo-1H-1,2,4-triazole-1-carboxamide] and its metabolites DA amicarbazone [N-
(1,1-dimethylethyl)-4,5-dihydro-3-(I-methylethyl)-5-oxo- 1 H-1,2,4-triazole-1 -carboxamide] and
iPr-2-OH DA amicarbazone [N-(1,1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy-1-methylethyl)-5-
oxo-1H-1 ,2,4-triazole-1-carboxamide] in/on the following raw agricultural commodities:

COM ZIAIN . . oo e et e . 0.05 ppm
Corn, forage ... ... .. 0.8 ppm
COMM, SIOVET . oot e et e e e e 0.5 ppm
Meat (cattle, sheep, goats, horses, hogs) ............... ... ... ... 0.01 ppm
Meat byproducts (cattle, sheep, goats, horses, hogs) ................. 0.2 ppm
MK e 0.01 ppm
Alfalfa, forage ......... e e S 0.05 ppm
Alfalfa,hay .. ... .. 0.1 ppm
Cotton, undelinted seed . ..............coioiiiii.L, e 0.04 ppm
Cotton, ginby-produci .................. ... ... ..., e 0.3 ppm
Cottonseed, meal ... ......... .. .. ... 0.01 ppm
Cottonseed, refined oil .. ................. P 0.01 ppm
Cottonseed, hulls . ... .. .. ... ... i P 0.01 ppm
SUGArCane . ... ... e 0.15 ppm
Sugarcane, MoIasses . . . ... ... 0.8 ppm
Soybean, forage .. .............................. ... ......25ppm
Soybean,hay ......... .. ... ..o el .. 7.0 ppm
SOYDEAN, SEEA . . . .. . 0.7 ppm
Soybean,meal ........... .. ... 0.25 ppm
Soybean, hulls ... ... ... ... ... 0.2 ppm
Soybean, 01l ... ... ... 0.01 ppm
Wheat, forage . . ...... ... 0.6 ppm
Wheat,hay ........ . ... ... .. ... e 1.0 ppm
Wheat, grain .. ........... e e 0.09 ppm
Wheat, SUraw ... ... 0.4 ppm
Wheat,bran ............ ... ... . 0.08 ppm
Wheat, shorts .. ........... ... ... e 0.06 ppm
Wheat, flour ... ........ JE 0.03 ppm
Wheat, middhings ©. ... ... 0.05 ppm
Wheat, germs ... ... ... L O 0.05 ppm

Amicarbazone (MKH 3586) is a selective herbicide that acts through inhibition of
photosynthesis. In the U.S., the petitioner has proposed the use of amicarbazone for preplant,
preemergence, or postemergence application to field comn for control of annual broadleaf weeds.
The petitioner has also proposed the use of amicarbazone on sugarcane grown in other countries
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Amicarbazonc . Summary of Analvtical Chemistry and Residue Data Barcodes: D2882186. D309766

for importation of sugar products into the U.S ; however, dctmled information on t}us use was )
not available at the time of this review. .

This tolerance petition was ongmally submittéd by Bayer Corporation; however Bayer
Corporation has since sold am1carbazone to Arvesta Corporation, who is the petitioner for

amicarbazone now. -

In conjunction with the subject tolerance petition, Arvesta has submitted an application for
Section 3 registration of a-70% dI} flowable (DF) formulation (Amicarbazone DF Herbicide;
EPA File Symbol No. 66330-UA). In the U.S., the 70% DF formulation is to be applied as either
a preplant or preemergence broadcast spray at 0.22-0.45 Ib ai/A or as an early postemergence
broadcast spray at 0.10-0.15 ib ai/A. Applications are 1o be made using ground equipment only.
Details of the proposed use on sugarcane grown outside the U.S. have not been provided;

" however, the maximum seasonal use rate is reported to be 1.35 Ib a/A.

Based on the submitted comn metabolism study, the major metabolic pathway in comn‘involves the
deamination of the triazole amino group, to form DA amicarbazone, followed by hydroxylation
at the secondary carbon of the isopropyl group, to form 1Pr-’>-OH DA amicarbazone. Additional
pathways involve hydroxylation of the isopropyl methyl 1o form 1Pr-1-OH DA MKH 3586,

" followed by glucosidation; hydroxylation of the t-butyl and 1sopropyl groups to form tBu- iPr-2-
diOH DA MKH 3586; glucosidation of DA amicarbazorie; and glucosidation of hydroxylated
DA amicarbazone. The available data from the livestock metabolism studies indicate that
metabolism is similar in ruminants and poultry, and that metabolism of amicarbazone proceeds
via loss of the triazole amino group, yielding DA amicarbazone, followed by hydroxylation of the
isopropyl methine carbon to form iPr-2-OH DA amicarbazone. Dehydration would then result in
iPr-Ene DA MKH 3586, which may undergo epoxidation and hydrolysis to form iPr-1,2-diOH
DA MKH 3586. Hydroxylation of DA amicarbazone at an isopropyl methvl carbon would yield
iPr-1-OH DA MKH.3586, which may then undergo oxidation to form iPr-Acid DA MKH 3586.
Minor pathways involve hydroxylation of the tert-butyl group of amicarbazone or DA :
amicarbazone to form tBu-OH MKH 3586 or tBu-OH DA MKH 3386, and hydrolytic c]cavagc
of the carboxamide side chain of amicarbazone or DA amicarbazone to forn triazolinone MKH
3586 or triazolinone DA MKH 3586. Addmonal samp]e storage information is required to
support all metabollsm studles

The a\{ailable analytical methodology (LC/MS/MS) is adequate for data collection, provided
additional validation data for cattle liver are submitted. The proposed enforcement methods for
céin (Method 108340) and livestock (Method 108111) commodities, and a revised plant method-
(Method 200258), have been forwarded to ACB for a petition method validation trial. Methods
108340 and 108111 appear to meet guideline requirements as acceptable enforcement methods
(ACB/BEAD memo, 5/27/2005, A. Kamel). FDA multiresidue methods are not appropnate for -
determining amicarbazone resxdues :

Although additional field tnal information and supporting storage stability data are required, an
adequate number of corn field trials were conducted in the appropriate regions reflecting the
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Amicarbazone Summary of Analytical Chemistry and Residue Data Barcodes: D288216, D309766

.

proposed use patterns for amicarbazone (DF) on field com. In addition, adequate processing data
" have been submitted, indicating that tolerances for amicarbazone residues mn comn processed * '
commodities are not required;No field trial data have been submitted supporting the proposed
“tolerance for imported sugarcane products. However, a sugarcane processing study is available
indicating that a separate tolerance will be required for sugarcane molasses, but not for refined
sugar; storage stability data on cane are required to support the processing study.

An adequate ruminant feeding study has been submitted, and the results of the study indicate that
tolerances for residues in livestock commodities are needed. A poulry feeding study has not
been submitted; however, a poultry feeding study 1s required based on data from the poultry
metabolism study and the calculated maximum theoretical dietary burden of amicarbazone
residues for poultry.

An adequate confined rotational crop study is available, indicating that the metabolism of
amicarbazone in rotational crops is similar to the metabolism in the pnmary corn crop, although
the relative levels of the glucose conjugates were higher in rotational wheat commodities than in
corn commodities. At plani-back intervals (PBIs) of approximately 1.5, 4 and 12 months, the
major 4C_residues identified in kale, tunips-and wheat included amicarbazone, DA

. amicarbazone, and iPr-2-OH DA amicarbazone; two glucosy! conjugates of iPr-2-OH DA
amicarbazons were also major residues in wheat hay, grain and straw.

A limited field rotational crop study is also available. Pending submission of supporting storage
stability data, the study indicates that exiended rotational crop field studies are required on crops
routinely rotated with corn, with the exceptions of bulb vegetables and root and tuber vegetables.
Data support a 1-month PBI for bulb vegetables and root and tuber vegetables. ’

Extended field rotational crop trials have been submitted supporting a 1-month PBI for soybeans,
-a 4-month PBI for alfalfa and wheat, and a 12-month PBI for cotton. For each rotational crop, an
adequate number of field rials were conducted in the appropriate regions, reflecting expostire 1o
the maximum seasonal rate of amicarbazone on field com. The correct commodities were
sampled in each test at the appropriate growth-stages. Pending submission of supporting storage
stability data and additional field irial information, the extended field rotational crop studies are
adequate and support tolerances for inadvertent residues in/on alfalfa, cotton, soybean and wheat
commodities. In conjunction with the rotational crop field tnals, processing studies are available
on cotton, soybean, and wheat. These studies indicate that separate tolerances will noi be
required for processed cotton, soybean or wheat commodities, with the exception of wheat milied
byproducts. In addition, residue data on aspirated grain fractions (AGF) dernved from sovbeans
and wheat grown as rotational crops are not required.

Theré.are currently no Codex, Canadian or Mexican MRLs established for amicarbazone.
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Amicarbazone Surmary of Analytical Chemistry and Residue Data  Barcodes: D288216, D309766

Regulatory Recommendations and Residue Chemistry Deficiencies
HED has evakeated the residwechemistry database for the new active ingredient amicarbazone.
Provided a revised Section B/proposed label, Section F/proposed tolerances, and analytical
reference standards are submitted, and ACB/BEAD determine that the proposed enforcement
methods are'adequate, there are no residue chemistry issues that would preclude granting a
conditional registration for this herbicide for the proposed use on field corn in connection with
the establishment of tolerances for the combined residues of amicarbazone [4-amino-N-(1,1-
dimethyl)-4, 5-dihydro-3-(1-methylethyl)-5-oxo0-1H-1,2,4- triazole-1-carboxamide] and its
metabolites DA amicarbazone [N-(1,1-dimethylethyl)-4,5-dihydro-3-(1-methylethyl)-5-oxo-1H-
1,2,4-triazole-1-carboxamide] and iPr-2-OH DA amicarbazone [N-(1,1-dimethylethyl)-4,5-
dihydro-3-(1-hydroxy-1-methylethyl)-5-oxo-1H-1,2 4-tnazole-1-carboxamide], calculated as
parent equivalents, in/on the following raw agricultural commodities:

Com, field, grain ................. ... ... 0.05 ppm
Com, field, forage ............. .. .. iviiiin, 0.80 ppm
Com, fieid, stover ..................... [T 1.0 ppm
Cattle, fat .............. e e 001 ppm
Cantle, liver .. .. ... PRI 1.0 ppm
Cattle,meat. . ............... ... .iiiiiiiionan. 0.01 ppm
Cattle, meat byproducts, except P R 0.10 ppm
Goat, fat . ... 0.01 ppm
Goat, HVEr . ... i e 1.0 ppm
GOAl MEBT . ..ottt 0.01 ppm
Goat, meat byproducts, exceptliver . .. ............. 0.10 ppm
Hog,fat ...... ... ... .. ..o, e 0.0l ppm
Hog liver ..... ... ..o i i 0.10 ppm
Hog,meat.............. . ... ... il ... 001 ppm
Hog, meat byproducts, exceptliver .. .:............ 0.01 ppm
Horse, fat ...... e ... 001 ppm
Horse liver. .. ..o ... ... . o i 1.0 ppm
Horse,meat ....................ocivnun.. e 0.01 ppm
Horse, meat byproducts, except liver .. ... .. il 0.10 ppm
Miltk .. ... 0.01 ppm
Sheep, fat ....... e e e 0.01 ppm
Sheep, liver . ....... St oo, 1O ppm
Sheep,meat ....... ...t ... 0.01 ppm
Sheep, meat byproducts, exceptliver .. ... ....... 0.10 ‘ppm
Poulmy. liver .................. e 0.0! ppm

and establishment for the indirect or inadvertent residues of amxcarbazone and its metabolites DA
amicarbazone and iPr-2-OH DA amicarbazone, calculated as amicarbazone, infor the followmg
raw agricultural commodities when presem therein as a result of the application of amicarbazone

to field corn:

Alfalfa, forage ............ ... ... ... ... ... ..... 0.05 ppm

Alfalfa, hay . ... 0.10 ppm
Corton, undelimted seed ........... . ............. 0.07 ppm
Cotton, gin byproducts . ....... e 0.30 ppm
Soybean, forage ............. .. L ei.i...... 1.50 ppm
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Amicarbazone Summary of Analvtical Chemistrv and Residue DataBarcodes: D2882 16, D309766
Soybeam, hay .......... .. ... 5.0 ppm
Soybean, seed . ...l 0.80 ppm .
Wheat, forage . ... ... e 0.50 ppm
Wheat, hay . ... .. U 1.0 ppm
Wheat, graili . .. .o o 0.10 ppm
Wheat, SITaW ... .. ie vt e 0.50 ppm
Wheat, grain, milled byproducts .................. 0.15 ppm

The deﬁc1en01es noted under 860.1300, 860.1340, 860 1380, 860.1480, 860.1500, and 860.1900
may be addressed as conditions of registration.

860.1200 Directions for Use

. The petitioner should specify an application rate or applicanon rate range for the Fall
Application use-(described on the label under “Special fxpphcanons )

. Basad on the available field trial data, the proposed use dlrecnons should specify that -
only one application may be made per season.

« . The maximum seasonal rate for early post emergence reatment should be 0.25 Ib al/A.

. Based on the available field trial data, the proposed use directions should specify that

early postemergence applications may not be made 1f preemergence applications have
een made in the spring. .

« - The PBI for cotton should be amended to 12 months.

. .Bulb vegetables and root and tuber vegetables may be planted provided a PBl of 1 month
is imposed.

. Do not rotate to crops other than field corn and crops with specified PBL

In addition, 10 support tolerances on sugarcane products imported into the U.S., the petitioner
should submit labels (and translations) bearing use directions for sugarcane from the couniries
where this use 1s allowed. -

860.1300 Nature of the Residue - Plants

. The dates of initial and final sample extraction and analysis should be submitted before 1t
can be determined whether the storage stability data included in the study are adequale 10
_ support the-corn metabolism study.

860.1300 Nature of the Residue - Livestock

. The dates of sample extraction and analysis should be provided for all samples from the
goat and hen metabolism studies before HED can determine whether storage stability data
are.required to support the studies.
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Sumrary of Analytical Chemistry and Residue Data Barcodes: D288216, D309766

860.1340 Residue Analvtical Methods

Methot 200258 may-serve as an altemate plant enforcement method with submission of
.independent laboratory validation and radio-validation data (ACB/BEAD memo,

5/27/2005, A. Kamel).

860.1380 Storage Stability

To support the com field trials, the Totational crop studies on alfalfa, cotton, soybeans and
wheat, and the processing studies on com, sugarcane, cotton, soybean, and wheat, the

- petitioner should submit data demonstrating the stability of residues of amicarbazone, DA
amicarbazone, and iPr-2-OH DA amicarbazone in/on field corn forage, stover, and grain,
mustard greens, and turnip roots for up to 27 months of frozen storage. As processed
fractions were generally analyzed within one month, storage stability data on processed

commodities are not required.

860.1480 Meat, Milk, Poultryv. and Eggs

Method validation data should be submitted for cattle liver reﬂecting the range of residue
levels observed in the cattle feeding study, up to 1.5 ppm for liver.

Based on data from the poultry metabolism study and the calculated theoretical dietar).
burden for poultry, HED concludes that a poultry feeding study is requlred to support the
proposed use of amicarbazone on field com.

860.1500 Crop Field Tnals

Information pertaining to the weather conditions (including temperatures) over the course
of the study, with comparison to historical averages (for both temperature and rainfall),
should be submitted for the com field trnals; a discussion of any unusual weather
conditions should be included. Because the propdsed use pattern of amicarbazone on
field com is dependent on so'il type, soil pH, and soil organic matter, information
pertaining to these charactcnsncs should be subrmtted for all field trials included in this
submission.

To support the proposed tolerances on sugarcane products imported into the U.S.,
sugarcane field trial data are required to support the proposed use of amicarbazone on
sugarcane in other countries. In lieu of submitting the field mal data sugarcane
commodmes can be withdrawn from the pctmon

860.1650 Submittal of Ana]vtical Referencc Standards

Bgsed on the proposed enforcement methods, the folloWing analytical reference smd@s
should be submitted to the EPA National Pesticide Standards Repository:
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Amicarbazone . _ Summary of Analytical Chemnistrv and Residue Datz ‘Barcodes: D288216, D309766

- DA amicarbazone

- iPr-2-OH DA amicarbazone
— amicarbazome-dy

- DA amicarbazone-d,

- iPr-2-OH DA amicarbazone-d,

860.1900 Field Accumulation in Rotationai Crops

. Pending submissions of the required storage stability data and information periaining to
soil characteristics and weather conditions, the submitted residue data from the field
rotational crop studies are adequate to establish rotational crop tolerances.

. Information pertaining to the weather conditions (including temperatures) over the course
of the study, with comparison to historical averages (for both temperature and rainfall).
should be submitted for the rotational crop studies; a discussion of any unusual weather
conditions should be included. Because the proposed use pattern of amicarbazone 1s

ependent on soil type, soil pH, and soil organic matter, information pertaining to these
characteristics should be submitted for all field mrials included in this submission.

- 860.1550 Proposed Tolerances

. The proposed tolerance expression should be revised to be expressed in terms of
combined residues of amicarbazone and its metabolites DA amicarbazone, and iPr-2-OH
DA amicarbazone, calculated as parent equivalents.

. Because the-dry matter content of stover samples from the crop field trals were lower
than the level specified in GLN 860.1000, the residue values for these samples are likely
to be lower than expected. The proposed tolerance for stover should be increased to 1.0
ppm to account for this vanability.

. The petitioner has proposed tolerances for milk and the meat and meat byproducts of
" cattle, sheep, goats, horses, and hogs. The available cattle feeding study data indicate that
tolerances are required for milk and the fat, liver, meat, and meat byproducts (except
liver) of cattle, goats, horses, sheep, and hogs. The petitioner should propose tolerances
for the liver of cattle, goats, horses, sheep, and hogs, so that the proposed meai

byproducts tolerances may then be reduced [the proposed tolerances for the meat
byproducts of cattle, goats, horses, sheep and hogs should be reclassified as “meat
byproducts, except liver”]. In addition, tolerances for the fat of cattle, goats, horses.
sheep, and hogs should be proposed.

. The proposed tolerances should be revised 1o reflect recommended tolerance levels and
the correct commodity definitions as specified in Table 7.
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" Amicarbazone

Summary of Analvtical Chemistry and Residue Data  Barcodes: D288216, D309766

. Background

-

The subject petition, PP#0F6131, represents Lhe first food/fccd use of amicarbazone proposed m

the U.S. The chemical structure and nomenclature of amicarbazone and its metabolites proposed -

for regulation and the physicochemical properties of the technical grade of amicarbazone are’
presented in the tables below. A table of the names and chemical structures of amicarbazone and
metabolites identified in the plam livestock, and rotational crop studies asqocxated with this

petition is. attached to this review as Appcndlx 1.

Amicarbazone Namenclature.

Chemical structure HJC\ .
Ct?
S— H,
H |
HC N N _N_
_>r \ﬂ/ . NHL
H.C . : -
CH, 0. O
{ Common name Amicarbazone
- | Company experimental name | MKH 3586

TUPAC name

4-amino-N-zers-butyl-4,5 -dihydro-3- 1sopropyl -5-ox0-1H-1,2 4-mazole-i-
carboxamide

CAS name 4-amino-N-(1,1-dimethylethyl)-4,5- dxhydro-.a -(1-methylethyl)-5-ox0-14-1,2,4-
trazole- 1 -carboxamide

CAS registry number 129909-90-6

End-use formulation (EP) 70% dry flowabls (DF) formulation ( EPA Reg. No. 66330)

DA amicarbazone {metabolite
proposed for regulation)

’f——“! -
Y

N-(1,1- dlmcthylethvl) -4,5-dihydro-3-(1-methylethyl}-S-oxo-14-1,2,4-wriazole- 1-
carboxamide
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Amicarbazone

Summary of Analvtical Chemistry and Residue Data  Barcodes: D288216. D309766

Amicarbazone Nomenclature.

regulanon)

_{1Pr-2-OH DA amyjcarbazone
{metabolite proposed for

mazole- 1

HE
v

HC oy

H- I
NYN\H/NH

CH, O O

7
CH,

| M-(1.1-dimethylethy)-4,5-dihydro-3-(1-hydroxy- I -methylethyl}-5-oxo0-14-1.2.4-
-carboxamide ' '

Physicochemical Properties of Technical Grade Amicarbazone.

Parameier Value Reference®
Melting pointirange 137.5°C MRID 4512150}
.|pH 706 {2.5% shury) MRID 43121501
Density 112 giml @ 20°C MRID 45121501
Water solubility 461 MRID 45121501

Solven: solubility
(gL}

dimethylsulfoxide = 250, dichlromethane >250

n-Heptane = 0.07, xviepe = 9.2,
i-octanol = 43, 2-propanol = 110,
ethyl acete = 130, acetone >250,
polyethylene glycol = 79. acetonitniie >250,

MRID 45121502

Vapor pressure

1,00 x 10%Pa @ 25°C
.30 x 10%Pa @ 20°C -

MRID 45121501

Dissociation constant, pK,

Does not dissociate. No acidic or basic propertes.

MRID 45121501

Octanol/water parution pKa = 17(log P, =1.23 & pR 7 (20°CH MRID 45121502
coefficient. Log(Kowi

UVivisible absorption Peak (@221 nm: molar absorptivity (1600 cm*mol) MRIY 2512151
spectrum ’

860.1200 Directions for Use

*+ D288202, MRIDs 45121501 & 45121502, 5.B. Mathur, 07/47:2003

Table 1. Summary of End-Use Amicarbazone Products.

silage

grass weeds

Trade Name: Reg. No. [ai(% of Formulaton Target Crops in | Target Pests Label Version
formulauon) | Type U.S. '

Amicarbazone | 66330- 70% DF Field comand | Annual Draft: not

DF Herbicide |UA corn grown for. | broadieal and dated

Use directions are from a specimen label for the 70% dry flowable (DF) formulation (EPA File
Symbol 66330-UA). The 70% DF formulation is proposed for use on field corn or com grown
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Summary of Analytical Chemistry and Rsidue Data Barcodes: D28821;S. D309766

for silage; use on popcorn, sweet com, high oil corn-hybrids, or corn grown for seedis )
prohibited. Amicarbazone is to be used on medium- and fine-textured soils only; use on coarse-
_ textured soils (sand, loamy $Znd, and sandy loam) is prohibited, and use on soils with a pH >7.4
is not recommended. Applications are to be made using ground equipment in a minimum of 10
gal/A spray, applications using aerial equipment or through imgation systems are-prohibited.
The formulation is to be mixed with water or a sprayable fluid fertilizer, or impregnated or
coated on dry bulk fertilizers. '

Table 2. Summary of Directions for Use of Amicarbazone.'

Appbc. Timing: Applic. Rate Max. No. Max. PHI Use Directions and Limitations
Type: {ib ai/A) Applic. per Seasona! (days)
Equip. Season Applic. Rate
(ib av’a)
Field:Corn
Early preplant (230 days 0.448 NS : 0.448 N/A | Use iimited 1o Eastern Com Bek: MN,
Pﬁor to planting); MO, AR, LA .and ]A eastof US Hwy 71,
Broadcast; and pOiDIS east.
Ground
Preplant, surtace or soil 0.2150.328 .0.328
" incorporated (0-29 (soil OM <2°4) (soll OM
days prior to planting) <2%}
‘OR 0.219-0.448
| Preemergence {planting (soit OM >2%) 0.448
10 emergence); (soil OM
Broadeast; >2%)
Ground
Early preplant, surface 0.216-0.448 NS 0.448 N/A | Use limmited 1o Western Comn Belt: ND,
or soit mcorpomtcd SD, NE, KS, OK, TX, and 1A west of US
(230 days prior 1o Hwy 71, and points wesi. Applicatiop is
planting). 10 be made prior to & planned sequential
Em}dcas(: soil applied or posiemergence
Ground application, or in tank mixure with full
Preplant, surface or soil 0.219 0.448 rates 0f 2 broud spectrum herbicide.
incorporated (0-29
days pror to planting)
OR
Preemergence (planting
10 emergence);
Broadcast:
Ground
Early Postemergence 0.0984.153 NS 0.44% N/A  { Application is to be made es 2 tank mix -
](s:’e;glf::: :;: o 10- wi.th Tecof'mmr?ded 'neijbif:ides. U& of an
viop, reuied o he ik s s
‘ mix herbicide; use
g:ﬁizasl or directed: of COC MSO, or any adjuvant
coniaming vegetable or petroleumoils is
prohubited.
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Table 2. Summary of Directions for Use of Amicarbazone.' . R
Applic. Timing; _. Applic. Rate Max. No. Max. PHI Use Directions and Limitations
Type: (Ib ai’A) Applic. per Seasonal {davs) :
Equip - Season Applic. Rate
(Ib ailA)
-Field:Corn
Fall applicetion. after NS NS 0.448 Nia | Use limited to LA MN. ND. SD. W1,
" Qctober 15¢ norib of Route 20 in NE, norih of Roule
Broadcast into crop 136 in IL. und north of Intersiate 70 in
stubble; OH. Application is 10 be made tn the {all
Ground - | prior to spring planting oj com. May be
followed by a spring appiication: ioial
rale noi 10 exceed 0.448 b ar’a.
Fall/winter spplication. (.2190.348 NS 0.448 N/A | Use ikmnited 1o KS, OK, TX for winter
from November to 30 " | weed zonwol. Application is to he made
days prior to spring in the iall prior to spring planting of
planting; com. May be foliowed by a spring
Broadeast into crop - application: total rate not 1o exceed G 24%
stubble: Ib at'A.
Ground
Preplant/Preemeryence 0.219-0.448 NS 0.448 N/A | To be used if weeds arz present at ime o!
Burndown: treatrnect. Application is 16 be made as
Broadeast; iapk mix with COC or MSQO.
Ground

' NS = Noi specified. OM = Crganic matier

The 70% DF formulation may be
herbicides in either conventional, conservation, or no-tillage crop management systems: tank
mixing with metribuzin (Sencor®) is prohibited. The following tank mux partners are '

recommended:

COC = Crop otf concentrate. MSO =

Methvlated seed oil.

applied alone or tank mixed with additional regisiered

2,4-D products; acetochlor ( Hamess® and TopNotch®); acetochlor + atrazine

(Fultime® and Harness Xtra®); alachlor (Lasso®). alachlor + atrazine (Lariat®); atrazine

products; atrazine +

2,4-D (Shotgun®); atrazine + dicamba (Marksman®}; atrazine +

dimethenamid (Guardsman® and Leadoff®); atrazine + S-meiolachlor (Bicep Il Magnum®):
dicamba (Banvel® and Clarity®); dimethenamid (Frontier®); glyphosaie producis; paraquat
dichloride (Gramoxone Extra®); pendimethalin (Prowl®); and.S-metolachlor (Dual 1]
Magnum®). Nicosulfuron (Accemt®) is récommended for tank mixing for postemergence use
metribuzin (Axiom®). flufenacet +
etribuzin + atrazine (Axiom AT®), flumetsulam (Py[hon’J_’Q), and flumetsulam + clopvrahd
(Homet®) are recommended for tank mixing for preplant or preemergence use only. All of the
recommended herbicides have established tolerances for corn.

only, and bentazon + atrazine (Laddok S-12®}), flufenacet +

The general use directions specify a restricted entry interval (RE]) of 12 hours. The following

PBIs are proposed: 1 month for soybeans; 4 months for alfalfa, cotton, and wheat; corn may be
replanted immediately following treatment with the 70% DF formulation. No other rotational
crop restrictions are specified.

h’?fall application is to be followed by a spring application, the maximum total application raie
is 0.448 Ib aVA. ‘
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Conclusions: The proposed use directions on field corn are adcquatc for an assessment of
whether the submitted residue data reflect the maximum residues likely to occur in ﬁeld com,”

provided that the proposed 13bel is amended as specified below:

The petitioner should specify an application rate or application rate rangc for the Fall
Application use (described on the label under “Special Applications™).

. Based on the available field trial data, the proposed use directions should spec1fv that

‘ only one application may be made.per season.
. The maximurmn seasonal rate for early post emergence treatment should be 0.25 ib aVA.
. Based on the available field trial data, the proposed use directions should specify that

early postemergence applications may not be made if preemergence applications have
been made in the spring.
Based on the available rotational crop data for cotton, the PBI for cotton should be
amended to 12 months.
Based on the available rotational crop data for turnip, bulb vcgetabl°s and root a.nd tuber
vegetables may be planted provided a PBI of 1 month is imposed.

. Do not rotate to crops other than field corn and crops with specified PBI.

As Arvesta is supporting the use of amicarbazone on sugarcane grown in other countries and this
* use could result in tolerances for residues in/on sugarcane products imported into the-U.S., labels
having this use should bc submifted (along with translations) for review along with the rcqucstcd

field tnial data.
860.1300 Nature of the Residue - Plants
45121633.der

Arvesta has submitted a study investigating the metabolism of [triazolinone-3- "*Clamicarbazone
(208,500 dpmvpug) in corn. The radiolabeled test substance was applied to the soil at a rate -
equivalent of 0.72 Ib avA (1.6x the proposed maximurn seasonal rate) four hours-after p]ammg
corn seed. ‘The plants were grown 1n containers in a greenhouse. )

The total radioactive residues were 0.988, 2.369, and 0.054 ppm in corn forage, fodder, and
grain, respectively, harvested 104-126 days following a single preemergence application of
["*Clamicarbazone at 0.72 Ib a’A. The majority of the TRR (~82-92% TRR) was extracted from
corn matrices using ACN/water/acetic acid or ACN/water/acetic acid and methanol. Additional
residues were released by Soxhlet extraction with ACN/water/acetic acid (3-7% TRR), and
hydrolysis with 2 N HCl at reflux (5% TRR; forage) or with I N or 2 N KOH at reflux (3-8%
TRR; fodder and gram) Total extractable residues were 91-100% TRR

Residues were characterized/identified pnmanly by HPLC analysis with confirmatory analysis by
TLC and LC/M% 8Adequate storage stability data were submitted demonstrating frozen storage
stabihity of the metabolite profiles in corn forage, fodder, and grain for -8, 7, and 11 months,
respectively, however, the dates of sample extraction and analysis were not included in the
subrmssxon »
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_Total identified residues were 74-79% TRR in comn commodities. Parent, amicarbazone, was the
major res:due identified n foragc (45%TRR) and fodder (20% TRR); amicarbazone was i
identified in smaller amounts 1 grain (13% TRR). "The major residue identified in grain was iPr-

2-OH DA MKH 3586 (38% TRR); this compound was also found in-forage (15% TRR) and
fodder (16% TRR). Other identified residues were DA MKH 3586 at 14% TRR in grain. 6%
TRR in forage and 10% TRR in fodder; 4-N-glu-DA MKH 3586 at 4% in grain, 5% TRR m
forage and 7% TRR in fodder; tBu-iPr-2-diOH DA MKH 3586 at 4% TRR m forage only: and
iPr-2-O-glu-DA MKH 2586 at 4% TRR in forage, 5% TRR in fodder. and 7% TRR in grain.
Four additional glucose/glucoside conjugates were identified in small amounts (<5% TRR) m
fodder. :

Conclusions: Provided the storage intervals for the metabolism samples before extraction and
analysis are supported by the storage stability data, HED concludes that the nature of the residue
in plants is adequately understood for the purposes of the subject petition, in which use 1s only
being proposed on field corn and sugarcane. Based on the results of the study. the petitioner
proposed that the major metabolic pathway in corn involves the deamination of the iriazole
amino group followed by hydroxylation at the secondary carbon of the isopropy! group to form
iPr-2-OH DA MKH 3586. Additional pathways involve hydroxylation of the isopropyl methy! to
- form iPr-1-OH DA MKH 3586, followed by glucosidation; hydroxylation of the t-butyl and
- isopropyl groups to form 1Bu-iPr-2-diOH DA MKH 3586. In addition. DA MKH 3586 formed an
N-glucoside; and glucosidation of hydroxylated DA MKH 3586 formed several minor O-
glucosides

HED has determined that the residues of concern in field corn commodities are amicarbazone
and its metabolites DA amicarbazone and iPr-2-OH DA amicarbazone for tolerance setting and
risk assessment purposes. The comn metabolism study will also cover similar uses on sugarcane.
given the physiologica} similarities between corn and sugarcane. However, additional plam
metabolism studies would be required to support use on other crops.

860.1300 Nature of the Residue - Livestock

45121630.der (Goat: also tncludes review of MRID 45121632}
45121631.der (Hen)

Goat

" Arvesta has submitted a study investigating the metabolism of [triazolinone-3-"*C)amicarbazone
{100,000 dpmvug) in goats. Radiolabeled amicarbazone was administered orally 10 two lactating
goats at an average of 101 ppm in the diet (42x the maximum theoretical dietary burden to dairy
catile; see Table 3). The goats were dosed once per day for three consecutive days. Milk was
collected twice daily throughout the study, and tissues (muscle, fat, liver, and kidney) were
collected at sacrifice; milk and tissues from the two goats were pooled by matrix (and study day
in the case of milk).

14 of 51




HED Records Center Series 361 Science Reviews - File R110166 - Page 16 of 306

Amicarbazone Summary of Analviical Chemistry and Residue Data  Barcodes: D288216, D309766

TRR were 0.202 ppm in Day-1 milk, 0.183 ppm in Day-2 milk, 1.066 ppm in muscle, 0.718 ppm
in fat, 4.634 ppm in kidoey, and 4.876 ppm in liver from two goats dosed orally with . -
[**C)amicarbaZone. The majority of the TRR (-85-99% TRR) was extracied f.rom goat tissues
using methanoV/acetic acid and acetone (liver, kidney, and muscle) or acetonitrile (ACN; qulk
and fat). Methanol/water extraction at reflux of the nonextractable residues of liver and kidney
released small amounts of radioactivity (2-7% TRR); subsequent acid hydrolysis of _
nonextractable residues released an additional 2-4% TRR. These methods adequately extracted
residues from goat matrices. Nonextractable residues accounted for <1-3%% TRR (0.004-<0.049
ppm) in goat matrices. The petitioner normalized the extraction results; however, reported
accountability prior to normalization was 80-103%. No storage stability data were submitted to
support the study, and the actual siorage intervals prior to final analysis were not reported.

Total residues amounting to 91-99% TRR were identified in goat matrices. Parent amicarbazone
was 2 major residue in all matrices.except kidney, accounting for 23-24% TRR (0.042-0.048
ppm) in milk, 29% TRR (0.309 ppm) in muscle, 45% TRR (0.323 ppm) in fat, and 11% TRR
(0.537 ppm) in liver; amicarbazone was identified i kidney at 8% TRR (0.370 ppm). Metabolite
‘DA amicarbazone was a major residue in all matrices, at 18% TRR (0.033-0.036 ppm) in milk,

* 40% TRR (0.426 ppm) in muscle, 42% TRR (0:302 ppm) in fat, 28% TRR (1.298 ppm) in
kidney, and 60% TRR (2.926 ppm) in liver. Metabolite iPr-2-OH DA amicarbazone was a major
residue in kidney, at 26% TRR (1.20S ppm), but was a minor residue in all other matrices (4-8%
- TRR, 0.015-0.244 ppm). Metabolite tBu-OH MKH 3586 was also identified as a major residue,
at 28% TRR (0.051-0.057 ppm) in milk, 16% TRR (0.171 ppm) in muscle, and 10% TRR (0.463
ppm) in kidney, but was a minor residue at 4% TRR (0.029 ppm) in fat anc 3% TRR (0.146
ppm) in liver. Metabolite iPr-Ene DA MKH 3586 was a major residue in liver, at 10% TRR
(0.488 ppm), but was a minor residue in all other matrices (1-3% TRR, 0.002-0.093 ppm). Other
identified metabolites were found at <9% TRR; these inchuded tnazolinone MKH 3586, _

" triazolinone DA MKH 3586, tBu-Acid MKH 3586, 1Bu-1Pr-2-diOH DA MKH 3586 (kidney and
liver only), iPr-1.2-diOH DA MKH 3586, and tBu-OH DA MKH 3586 Based on the submutted
data, the analytical methods used were adequate to determine the identity of the major
components in goat milk and tissues treated with radiolabeled amicarbazone.

- The petitioner proposed that amicarbazone is metabolized in goats via loss of the triazole amino
group (deamination), yielding DA amicarbazone, followed by hydroxylation of the 1sopropy!
methine carbon to form iPr-2-OH DA amicarbazone. Dehydration would then result in iPr-Ene
DA MKH 3586, which may undergo epoxidation and hydrolysis to form iPr-1,2-diOH DA MKH
3586. Minor pathways involve hydroxylation of the t-butyl group of amicarbazone or DA
amicarbazone to.form tBu-OH MKH 3586 or tBu-OH DA MKH 3586, and hydrolytic cleavage
of the carboxamide side chain of amicarbazone or DA amicarbazone to form triazolinone MKH
3586 or triazolinone DA MKH 3586. ' -

Hen

Arvesta has submutted a study investigating the metabolism of [m'azilinone—3-“C]amicarba.ionc
{100,000 dpm/ug) in hens. Radiolabeled amicarbazone was administered orally to ten laying

15 of 51



HED Records Center Series 361 Science Reviews - File R110166 - Page 17 of 306

Amicarbazone . Summary of Analviical Chemistry and Residue Data  Barcodes: D288216. D309766

hens at an average of 15.3 ppm m the diet (49x the maximum theoretical dietary burden to-
poultry; see Table 3). The hens were dosed once per day for three consecutive days. Eggs were
collected twice daily throughout the study. and tissues {muscle, fat, and liver) were coliected ai
sacrifice; eggs and tissues were pooled by matrix (and study day in the case of eggs).

TRR were 0.009 ppm in Day-1 eggs. 0.023 ppm in Day-2 eggs, 0.034 ppm in Day-3 eggs. 0 061
ppm in muscle, 0.032 ppm in fat, and 0.476 ppm in liver from ten hens dosed orally with .
['“C)amicarbazone. A large portion of the TRR (~58-91% TRR) was extracted from hen
commodities, except fat. using ACN/water (muscle and liver) or ACN (eggs); extraction of fat
with ACN yielded only 40% TRR. Hydrolysis using 1.5% wrifluoroacetic acid released additional
radioactivity from fai (44% TRR) and eggs (5-22% TRR). Protease hydrolysis released
additional radioactivity from liver and muscle (34-39% TRR). These methods adequately
extracted residues from hen matrices. Nonextractable residues accounted for 3-14% TRR

" (0.0004-0.019 ppm) in hen matrices. The petitioner normaiized the exiraction results, yielding
material balances of 99-101%; however, reported.accountability prior 1o normalization was
84-105%. No storage stability data were submitted to suppori the study, and the aciual siorage
intervals prior to final analysis were not reported.

Parent amicarbazone was a minor residue in the extracts of all matrices, at 1-7% TRR (0.0006-
0.010 ppm); however. amicarbazone was 1deniified in the protease hydrolysate of hiver ai 30%
TRR (0.143 ppm). The major residue identified in eggs and tissues was iPr-2-OH DA
amicarbazone, at 24% TRR (0.015 ppm) in muscle, 9% TRR (0.043 ppm) in liver. 10% TRR
(0.0032 ppm) in fat. and 20-35% TRR (0.0032-0.0068 ppm) in eggs. Metabolite DA
amicarbazone was a significant residue in eggs (19-26% TRR, 0.0023-0.0065 ppm) but was
found in lesser amounts in tissues (4-9% TRR. 0.0029-0.019 ppm). Metabolite iPr-1-OH DA
MKH 3586 was a significant residue in liver (24% TRR. 0.114 ppm) and was also found in
muscle (2% TRR. 0.001 ppm). Metabolite iPr-Ene DA MKH 2586 was a significant residue in
fat and eggs (11-15% TRR. 0.0010-0.0048 ppm) bui was found in lesser amounts in muscie and
- liver (s8% TRR. 0.010 pprn). Metabolite iPr-Acid DA MKH 3586 was identified in liver only
(11% TRR, 0.052 ppm). Other identified metabolites, each <7% TRR (<0.005 ppm) were
iriazoiinone MKH 3386, iriazolinone DA MKH 3586, tBu-OH MKH 3586. and iPr-1.2-diOH
MKH 3586 (muscle and iiver only). The remainder of the radioactivity consisted of unknowns.
which were generally polar in nature.

The petitioner proposed that amicarbazone is metabolized in hens via ioss of the triazole amino
group, yielding DA amicarbazone. foliowed by hydroxylation of the isopropyl methine carbon to
form iPr-2:OH DA amucarbazone. Dehydration would then result in iPr-Ene DA MKH 3586.
which may undergo epoxidation and hydrolysis to form iPr-1.2-diOH DA MKH 3586

" Hydroxylation of DA amicarbazone at an isopropyl inethyl carbon would yield iPr-1-OH DA
MKH 3586, which may then undergo oxidation to form iPr-Acid DA MKH 3586. Minor
pathways involve hydroxylation of the t-butyl group of amicarbazone to form tBu-OH MKH
3586. and hvdrolviic cleavage of the carboxamide side chain of amicarbazone or DA
amicarbazone to form triazolinone MKH 3586 or triazolinone DA MKH 3586.
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'Conclusions: Pcndmg submission of additional sample storage information to support the study;
and the dates of initial and final sample extraction and analysis should be submitted before it can
be determined-whether the storage stability data included in the study are adequate to support the
corn metabolism study, HED concludes that the nature of the residue in livestock (goat and
poultry) is adequately understood for the purposes of a conditional registration. The avallable
data mdncate that the metabolism of azmcarbazone is similar in goats and hens.

HED has determined that the residues of concern in livestock commodities are amicarbazone and
its metabolites DA amicarbazone and iPr-2-OH DA amicarbazone for tolerance setting and risk

assessment purposes.

860.1340 Residue Analytical Methods

45121702.der (Plant commodity method; also includes review of MRIDs 451217(')8.and 45121709)
45121705.der (Livestock commodity method; also includes review of MRIDs 45121706 and 45121 713).
46145302.der (Plant commodity method; also.include data from MRIDs 46145303-46145310)

Plant commodity rﬁethod

Proposed Enforcement method: Arvesta has proposed an LC/MS/MS method for the
enforcement of tolerances for residues of amicarbazone, DA amicarbazone, and iPr-2-OH DA
amicarbazone in plant commodities (MRID 45121702). The method is entitled “Analytical -
Residue Method for the Determination of MLH 3586 Residues in Plant Mamces" (Bayer Report

Number 108340).

The method includes instructions for-analysis of samples-of-com forage, com fodder; com ?a'm,
and corn grain processed products. Briefly, samples are extracted using accelerated solvent
extraction (ASE) with water or 0.05% phosphoric acid as the extraction solvent.. The extracts are
cleaned up by solid phase extraction (SPE) and dissolved in 2 mM ammonium acetate for
LC/MS/MS analysis. The vahidated limit of quantitation (LOQ) is 0.01 ppm for each analyte in
‘all matrices. The reported limits of detection (LODs) were 0.001 ppm for sach analyte in corn
forage and grain and 0.006 ppm for each analyte in corn fodder. The results for all analytes are
reported as parent equivalents. The-method includes instructions for confirmatory analysis, using
LC/MS/MS with the same chromatographic syslem as the main method but different MS
conditions. .

‘Method validation data for the LC/MS/MS method demonstrated adequate method recoveries of
" residues of amicarbazone, DA amicarbazone, and iPr-2-OH DA amicarbazone at.the LOQ and 5x
the LOQ from field com forage, fodder,.and grain, at 60x the LOQ from field corn forage, at 50x
the LOQ from field.com stover, and at the LOQ from field corn processed commodities starch,
grits, meal, flour, and refined oil. Overall recovery ranges (and CVs) from these matrices were
70:114% (12%) for amicarbazone, 71-119% (12%) for DA amicarbazone, and 68-119% (10%)
for iPr-2-OH DA amicarbazone. The fortification levels and samples used in method validation
are adequate to bracket expected re51due levels.
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Adequate indepéndent laboratory validation data have been submitted for this method using corm
* grain samples. The submitied radiovalidation data are adequate to demonstrate that the metiod
adequately extracts incurred-residues of amicarbazone, DA amicarbazone, and iPr-2-OH DA
amicarbazone from comn fodder and grain.

Data collection method (Baver Method 108340): Samples of field corn forage, stover, and grain
" from the field com field trials and samples of field com commodities from the processing study
were analyzed for residues of amicarbazone and its metabolites DA amicarbazone and 1Pr-2-OH
DA amicarbazone using the proposed LC/MS/MS enforcement method for plant commodities,
with a validated LOQ of 0.0! ppm for each analyte in each matrix. Adequate concurrent method
recovery data were included in the field trial and processing study submissions.

Daia collection method (Baver Method 200258): In conjunction with the field rotauonal crop
mials and processing studies, the petitioner submitted method vaiidation data for a newer
LC/MS/MS method (Bayer Method 200258) for determining residues of amicarbazone, DA
amicarbazone, and /Pr-2-OH DA amicarbazone in/on various plant commodities (MRID
46145302). This method is essentially a revised version of the earlier proposed enforcement
method (Bayer Method 108340). However, the new method utilizes a simpler extraction
procedure and the same extraction solvents that were used in the corn metabolism study, which
“has been shown to adequately recover all three residues of concem.

For Method 200258, residues are extracted from most plant matrices (except oil matrices) with -
0.1% aqueous acetic acid in acetonitrile (ACN):water (4:1, v/v). Ground samples are initially
soaked for 30 minutes in the extraction soivent and then homogenized. Celite is added and
residues are filtered. A mixture of the deuterated internal standards are added at this point. For
oil matrices, residues are exiracted by mixing with hexane and then adding an equal volume of
0.1% aqueous acetic acid in ACN:water (4:1, v/v). Residue in the lower ACN phase are saved
and the deuterated internal standards are added. For cleanup of all samples, residues are then
eluted through a Bond Elut Certify II cartrndge (mixed mode Cy and SCX SPE) using 0.1%
agueous acetic acid in ACN:water (4:1, v/v). Residues are concentrated, diluted with a small
amount of methanol, and then brought to the final volume with aqueous 5 mM ammonium
bicarbonate. Residues are analyzed by LC/MS/MS and are quantified using the deuterated
internal reference standards, monitoring the transition of parent ions to its daughter ions for each
analyte.

The validated LOQ is 0.01 ppm for amicarbazone and its metabolites DA amicarbazone and iPr-
2-OH DA amicarbazone in/on all mainces. Depending on the plant matnix, the LOD 1s 0.001-
0.010 ppm for amicarbazone. 0.001-0.009 ppm for DA amicarbazone, and 0.002-0.006 ppm for
iPr-2-OH DA amicarbazone.

In a method validation trial using control samples of mustard and turmp leaves and wheat forage,
hay, straw and grain fortified with each analyie ai 0.01 and 0.10 ppm, average recoveries for
amicarbazone and both metabolites ranged from 87-113%, with siandard deviations of =1-14%.
In addition, in the extensive rotational crop field trials and processing studies, average procedural
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recoveries for each analyte were 89-114% with standard deviations of +1-13% from alfaifa;’ )
" cotton, soybean, sugarcane, and wheat RACs and processed commodities. Apparent Tesidues of

each analyte were <0.01 ppmrin/on all control samples.

"The HPLC/MS/MS method (Bayer Method 200258) is adequ-ate'for collecting data on residu_és of
amicarbazone, DA amicarbazone, and /Pr-2-OH DA amicarbazone in/on various crop matrices.

Conclusions: The analytical methods for plant commodities are adequate. The proposed
enforcement method (Bayer Method 108340) has undergone a succéssful ILV trial and has been
forwarded 1o ACL for petition method validation (PMV). . .

7
Bayer Method 108340 appears adequate as an enforcement method for corn commodities.
Method 200258 may serve as an alternate enforcement method for plant commodities with
submissions of adequate independent laboratory validation (ILV) and radiovalidation data (ACB

memo, 5/27/2005, A. Kamel).

HED notes that the chemica] structures included in the method for the deuterated internal
standards amicarbazone- -d, and DA amicarbazone- d9 are incorrect; the petitioner should correct

- these structures.

Livestock commodity method

Enforcement method: Arvesta has proposed an LC/MS/MS method for the enforcement of

tolerances for residues of amicarbazone, DA amicarbazone, and iPr-2-OH DA amicarbazone in

livestock commodities (MRID 45121705). The method is entitled “An Analytical Method for
the Determination of MKH 3586 Residues in Livestock Matrices” (Bayer Report Number

108111).

The method includes instructions for the analysis of milk and tissue samples. Briefly, tissue
-samples are extracted using ASE with 0.05% phosphoric acid as the extraction solvent; milk
samples are simply diluted with water. The extracts are oxidized using potassium permanganate
to convert amicarbazone residues to a common moiety, iPr-2- OH DA amicarbazone. The
oxidized extracts are then cleaned up by SPE and dissolved in water/methanol for LC/MS/MS
analysis. The validated LOQ is 0.01 ppm in all matrices. The reported LOD was 0.005 ppm.
All results are.reported as parent equivalents. ,

The petitioner has not proposed any separate confirmatory analytical procedures for the method, -
stating that con{irmation of analyte identity is made using two criteria: (1) co- -chromatography of
the sample peak with the internal standard; and (2) detection of the two daughter ions of the
target-analyte (iPr-2-OH amicarbazone) at the same rctemxon time.

Method validation data for the LC/MS/MS method demonstrated adequate method recoveries at

the LOQ for residues of amicarbazone, DA amicarbazone, and iPr-2-OH DA amicarbazone from
milk and liver, and at the LOQ and 10x the LOQ for a mixture of amicarbazone, DA
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amicarbazone and iPr-2-OH DA amicarbazone from milk, liver, kidney, muscle, and fat. Overali
recovery ranges (and CVs) from these matrices were 79-112% (11%) for amicarbazone, 97-116%
(7%) for DA amicarbazone;ard 86-122% (15%) for iPr-2-OH DA amicarbazone, and 62-103%
(12%) for the mixwre of amicarbazone, DA amicarbazone and iPr-2-OH DA amicarbazone: The
fortification levels and samples used in method validation are adequate to bracket expected
residue levels. :

Adequate independent laboratory validation data have been submitted for this method, using
cattle liver samples. The submitted radiovalidation data are adequate to demonstrate that the
method adequately extracts incurred residues of amicarbazone, DA amicarbazone, and iPr-2-OH
DA amicarbazone from goat liver.

" Data collection method: Cow tissues and milk from the feeding study were analyzed for
amicarbazone-related residues using the proposed LC/MS/MS enforcement method for ruminani
commodities. The concurrent method recovery data included in the submission reflected
fortification at the method LOQ (0.01 ppm) only. These data are adequate for milk, muscle, and
fat. Additiona! validation data, reflecting 10x the LOQ provided for kidney and liver in
"conjunction with validation of the method, adequately bracketing residues observed in kidney
but are not adeguate for liver. Residues greater than 100x the LOQ were observed in liver.

Eonclusions: The proposed enforcement method (Bayer Method 108111) has undergone a
successful ILV trial and has been forwarded to ACB for petition method validauon (PMV.).
Bayer Method 108111 appears adequate as an enforcement method for livestock commodities
(ACB memo, 5/27/2005. A. Kamel).

860.1360 Multiresidue Methods
43121703.der

Arvesta has submitied multiresidue method data for amicarbazone. Amicarbazone and its DA
amicarbazone and iPr-2-OH DA amicarbazone metabolites were analyzed according to the FDA
Multi-Residue Method Test guidelines in PAM V ol. 1 (daied 1/94).

Because the test substances are niot N-methy] carbamates, naturally fluorescent, acids, phenols, or
substituted ureas, testing under Protocols A, B, or G was not conducted. Protocol C is applicable
1o determine the GLC characteristics. Amicarbazone and its metabolite DA MKH 3586
chromatographéd using Protocal C. Amicarbazone was not recovered using Protocol D, and
inierference caused high recoveries of DA MKH 3586 and iPr-2-OH MKH 3586 under Protocol
D. DA MKH 3586 and iPr-2-OH MKH 3586 could not be recovered during Flonsil column
cleanup. Based on the results of Protocol D testing, testing under Protocol E was not conducted.
No recovery of the test substances was obtained using the Florisi! column cleanup procedures of
Proiocol F. The multiresidue test data will be forwarded to FDA for further evaluation.

Conclusions: Amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586
were adeguately evaluated for their recovery through FDA multiresidue methods.. Based on the
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results of the testing, the multiresidue methods are not appropnate for determining amicarbazone

residues of concern.

— -

860.1380 Storage Stability

" The petjtioncr did not conduct storage stability studies in cbnjunction with the submitted field
trials, processing studies, feeding studies, or field rotational crop studies.

In the com field mials, the maximum storage intervals were ~27 months for field com forage,
stover, and grain. In support of the field comn field tmals, the petitioner cited storage stability data
submitted in conjunction with the corn metabolism study which demonstrated that the extraction
profile and metabolite profiles were generally stable in comn forage, stover, and grain for. 8, 7, and
11 months, respectively. These data are insufficient to support the current field trial study. The

" petitioner additionally stated that reanalysis of the 1997 field trial samples after up to 26 months
of frozen storage demonstrated similar residue-levels; however, no data to support this statement

were included in the submission. -

In the com processing study, the maximum storage intervals from harvest/processing io analysis
were 355 days (11.7 months) for com grain, 21-37 days (~1 month) for starch, grits, and refined
oil (wet-milled), 62 days (2 months) for meal, and 112 days (3.7 months) for refined oil
(dry-milled). Samples of corn grain were processed ~1 year after harvest.

In the sugarcane processing study, the maximum storage intervals were 23 months for sugarcane
RAC and <28 days for sugarcane bagasse, molasses, and refined sugar. - '

The maximum sample storage intervals in the limited field rotational crop studies were 27
months for mustard greens and turnip roots and tops and 21 months for wheat forage, hay, grain
and straw. In the extensive field rotational crop trials and their associated processing studies, the
maximum sample storage intervals were as follows: alfalfa forage and hay - 23 months; cotton
seed and gin byproducts - 12 months; cottonseed processed fractions - <14 days; soybean forage,
_hay and seed - 26 months; soybean seed processed fractions - <14 days; wheat forage, hay, grain
and straw - 19 months; and wheat grain processed fractions - <18 days.

- The maximum storage intervals of samples from the cartle feeding study were 27 days for.whole
milk and 237 days for tissues. In support of the feeding study, the petitioner referenced data from
the extraction efficiency study (MRID 45121713, reviewed.in conjunction with the proposed
enforcement method for livestock commodities), which indicated thai residue levels of -

- amicarbazone, DA amicarbazone, and iPt-2-OH DA amicarbazone in radiolAabeled liver from a

‘”’éjoat'm’etabo‘lism‘study were not significantly changed following ffozen storage for up to ~45

months. These data are adequate to suppon the storage intervals and conditions of tissue samples

from the catile feeding study. Because milk samples were analyzed within one month of
collection, storage stability data for milk will not be required.
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Conclusions: The available storage siability data for livestock commodities are adequate to
satisfy data requirements. However, data demonstrating the stability of residues of -
amicarbazone; DA amicarbazone, and iPr-20H DA amicarbazone m/on representative plant
matrices remain outstanding. The petitioner should submit-data demonstrating the stability of

- residues of amicarbazone, DA amicarbazene, and iPr-20H DA amicarbazone infon field com
forage, stover, and grain, mustard greens, and turnip roots for up to 27 months of frozen storage.
Stability data from these matrices stored for up to 27 months would support.the storage intervals
from the field rotational crop tnals on alfalfa, cotton, soybeans, and wheat.

Because processed corn, cottonseed, sugarcane, soybeans, and wheat commodities were generally
analyzed within one month of collection (except comn meal and dry-milled refined oil), no
storage stability data for processed commodities are required. The storage stability-data for field
corn ‘grain may be used to support the storage conditions and intervals for corn meal samples.
Because no residues were observed in wet-milled refined oil, which were analyzed within 19
days of processing. the lack of detectable residues in dry-milled refined oil is not hikely to be due
io degradation upon storage; therefore, storage stability data for refined oil are not required.

/860.1480 Meat, Milk, Poultry, and Eggs

45121707.der (Cattle feedimg study)

The petitioner submitted 2 caitle feeding study with the subject petition. The maximum
theoreiical dietary burdens for livestock are presented in Table 3. The maximum exposure of

" livestock to residues in the diet occurs primarily from residues in the rotational crop
commodiiies.
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Amicarbazone
Table 3. Calculauon of Maximum Theoretical Dietary Burdens of Amicarbazone to Livestock. -
% Dry Recommended | Dietary (_?ont{ibun'on,.
Feod Commodity == ] Maner' ‘| %Diet' | Tolerance, ppm ppm’
Beef and Dairy Cattle _ :
Soybean, hay 85 30 5.0 1.76
Wheat, forage 25 25 05 - 10.50
© Wheat, -grain 89 30 0.1 ’ 0.03
Soybean, meal ‘ ' 92 . 15 0.8 0.13
TOTAL BURDEN 100 2.42
Poultry ’
Wheat, grain NA, 70 . 0.1 . 0.07
Soybean, meal NA 30 0.8 0.24
TOTAL BURDEN . . 100 0.31
Swine .
Wheat, grain NA 75 ol 0.075
Soybean, meal NA 25 08 020
TOTAL BURDEN . 100 : 0.28

"' Table 1 (OPPTS Guideline 860.1000).
? Contribution = [lolcrancc /% DM (catle)] x % diet). Pouliry and swine diets are not corrected for % dn mater.

Cartle

Arvesta has submitted a ruminant feeding study with amicarbazone. Encapsulated amicarbazone
was administered orally to three groups of lactating Holstein cows (3 cows/group) for 30 days.
Cows were dosed at 0.374, 1.238, or 4.538 ppm in the diet; these dosing levels are equivalent to
0.15x, 0.5x, and 1.9x the maximum theoretical dietary burden to beef and dairy cattle, and 1.3x,
4.4x, and 16.2x the maximum theoretical dietary burden to swine. Milk was collected twice -
daily, and samples were composited daily for each cow. Milk samples were collected on study
days 0, 4, 8, 12, 16, 18, 20, 22, 24, 26, and 28. Cows were sacrificed within 6 hours of { the finat
dose, and samp}es of muscle, liver, Kidney and fat were collected.

Amicarbazone-related residues were below the method LOQ (<0.010 ppm) in whole milk
samples collected over the course of the dosing period from the high-dose group. Because no
quantifiable residues were observed in milk from the high-dose group, milk samples from the
low- and mid-dose group were not analyzed. Therefore, no trends in residue levels over time or
dosing level could be determined in milk.

Amicarbazone-related residues were 1.165-1.193 ppm in liver, 0.080-0.127 ppm in kidney,
0.014-0.021 ppm in muscle, and <0.010-0.012 ppm in fat from the high-dose group. Residues
were 0.305-0.440 ppm and 0.191-0.235 ppm in liver, and 0.033-0.039 ppm and 0.017-0.018 ppm
in kidney from the mid- and low-dose groups, respectively. Residues were below the method
LOQ (<0.010 ppm) in muscle and fat samples from the mid-dose group; therefore, samples of
muscle and fat from the low-dose group were not analyzed. The relationship beiween dosing
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. level and amicarbazone-related residues appears to be linear in liver and kidney. Based upon the
maximum residues observed in the 1.9x dose group, the maximum expected residues at a. lx
feeding level would be 0.628 ppm in liver, 0.067 ppm in kidney, 0.011 ppm in muscle, and 0.006

-ppm 1n fat from the high-dose group. The results are summarized in Table 3a below:.

TABLE 3a. _‘ Summary of Residue Data from Ruminant Feeding Suid}_' with Amicarbazone.
Matrix Feeding Level | Pre-Siaughier Interval Residue Levels {(ppm)
' (ppm) (days) o Min. | Max | Medizn | Mean | St Dev.
Whole rulk 4.538 Not applicable (N/A) 30 <0.010 <0.010 0.005 006 0.001
Whey 4.538 N/A i <0.010 <0.010 0.008 0.006 Wy
Cream 4.538 N/A 1 <0.010 <0.010 0.005 0.005 N
Liver 4.538 0 2 1.165 1193 1.184 1.181 toid
1.238 0 3 0.305 0.440 0.382 0.376 0.065
0.374 ' 0 3 " 0.181 0235 | ©.197 | 0.208 0024
Kidney ' 4.538 0 3 0.080 0.127 0.107 0.108 0.022
1.238 4] 3 0.032 (.0329 ().03(: 0.036 (L0032
(.37 0 3 00v7 0018 0018 0.018 .00
Muscle 4538 0 3 0.014 0.021 HOEo 0018 1004
1238 C : <0.010 <0.010 4006 0.005 i1
Fat 4.53% 0 K <0.010 0.012 0.00% Q.00 0.002
1.238 0 <0.010 <0.010 0.003 0.00% 4 :

Conclusions: The cattle feeding study residue data are adequate 1o sanisfy data requirements for
this petition. The feeding study data indicate that tolerances for residues of amicarbazone. DA
amicarbazone, and iPr-20H DA amicarbazone should be established at 0.01 ppm (the LOQ)
infon milk and the fat and meat of cattle, goats. horses, and sheep, ai 1.0 ppm infon the hiver of
cattle, goats, horses, and sheep, and at 0.10 ppm in/on meat byproducts, except liver.

For swine commodiiies, tolerances for residues of amicarbazone, DA amicarbazone. and iPr-
20H DA amicarbazone are needed at 0.01 ppm infon hog fat, meat and meat byproducts. excep:
liver at 0.10 ppm in/on hog liver. If a petition is submined that includes addiiional uses on
livestock feed itemns, then a feeding study with higher feeding levels (up to and greater than 10x)
should be submutted.

Poultry

The peiitioner did-not submit a poultry feeding study with this petition. The maximum combined
residues of amicarbazone, DA amicarbazone, and 1Pr-2-OH DA amicarbazone observed in any
matrix in the pouliry metabolism study were 0.215 ppm in liver. Based on the 15.3 ppm dosing
level (49x) used in the metabolism study, the expected combined residues of these metabolites at
a 10x dosing level are 0.0439 ppm, which is above the method LOQ o7 0.01 ppm. Considering
that (i) hens in the metabolisro study were dosed for only 3 days, (u1) residues in eggs increased

24 of 351



HED Records Center Series 361 Science Reviews - File R110166 - Page 26 of 306

Amicarbazone Summary of Analvtical Ch:lmsu'\and Residue Data  Barcodes: D288216. D309766

throughout the metabolism study, and (iii) quantifiable residues (>0.01 ppm) could be present in.
hens dosed at 10x, HED concludes that a pouliry feeding study.is required to support the  ~
proposed use Gf amicarbazofié on field com. However, for a conditional registration, HED
recommends that the petitioner should propose a tolerance of 0.01 ppm (the LOQ) for pouhry
liver. The tolerances for poultry commodities will be reassessed after a poultry feeding study is

submitted.
860.1500 Crop Field Trials

45121710.der. (comn field mals)

Avesta is supporting the use of amicarbazone (DF) on field corn in the U.S. and on sugarcane
grown outside the U.S. for importation. The field trail data for field corn are summarized in .
Table 4 below. Field trial data on sugarcane were not submitted. :

‘Table 4. Summary of Residues from the Field Corn Crop Field Trials with Amicarbazone.
|Crop Mairix | Application PHI Analyte ' . Residues (ppm) . :
: Rate (b aV/A) | (days) o f o | Min | Max | HAFT | Mean | Su
: Dev.
| Field corn (proposed use = singlé preemergence application at 0.448 Ib ai/A)
Forage 0.44-0.46° | 74-118 |Amicarbazone 23 }<0.010}0.1197 |0.1157 | 0.017 } 0.024
DA amicarbazone <0.010 1 0.0634 [0.0634 | 0.012 | 0.014
iPr-2-OH DA . <0.010 { 0.0387 { 0.0387 | 0.0i2 | 0.011]
arnicarbazone :
Total | - [<0030] 0211 {0211 | 0041 | 0043
Stover -0.44-0.46 _ 110-167 | Amicarbazone 23 <0.010 | 0.0589 | 0.0589 { 0.01<4 | 0.013
DA amicarbazone <0.010 {0.0423 1 0.0423 | 0.0i2 | 0.01]
iPrTZ-OH DA <0.010 {0.0946 | 0.0946 | 0.01% | 0.024
amicarbazone ;
. Total | <0.030} 0.150 | 0.150 | 0.047 | 0.038
Grain - 0.44-0.46 110-167 | Amicarbazone -~ | 23 [<0.010 <0.010 § <0.010 | 0.005 1 o
DA amicarbazone ~ |<0.010{<0.010]<0.010] 0005 | o
iPrt‘z-OH DA <0.010 [ 0.0122 ]0.0122 | 0.006 | 0:003
amicarbazone ) -
Toual <0030 | <0.032 | <0.032 | 0.016 | 0.003
Field corm (proposed use = single preplant incorporated application at 0.448 ib ai/A)
Forage 0.44-0.46 74-118 | Amicarbazone . ' 237 | <0.010{0.0919]0.0919 { 0.015 | 0.020
’ DA amicarbazone . <0.010 1 0.0575 {0.0575 | 0.0i3 | 0.012
iPer-OH DA <0.010{0.0304 [0.0304 | 0.013 | 0.008
amucarbazone .
Tow - ' <0.030 | 0.172 | 0.172 | 0.045 | 0.036
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Table 4. Summary of Residues from the Field Comn Crop Field Trials with Amicarbazone.

Crop Matrix | Application _PHI Analyte Residues (ppm}

Rate (Ib ai/A) | (days) n Min. | Max. | HAFT | Meun | Sud.
Dev.

Stover ) 0.44-0.46 110-167 Amicarbazpne 23 <0.010 | G.1332 1 0.1332 7 0.016 | 0.028
DA amicarbazone <0Q.010 | 0.0987 [ 0.0987 | 6.017 | 1020
iPr-2-OH DA <0.010 | 0.2001 | 0.2001 | 0.025 | 0.043
amicarbazone

' Total <0.030 | 0.432 | 0432 | nnsr | 008s

Grain 0.44-0.46 110-167 | Amicarbazone 23 <0.010 | <0.010 | <0010 | 0003 0
DA amucarbazone <0.010 { <0.010 | <0.010 § 0003 0
iPr-2-OH DA " {<0.010 {0.0138 | 0.0138} 0005 | 0003
amicarbazone )
Toal <0.030 | <0.034 [ «0.034 | 0.016 | 0.003

Field corn (proposed use = single postemergence application at 0.153 Ib ai/A, up to i0-leaf collar stage)

Forage 0.24-0.26 19-78 | Amicarbazone . 46 | <0.010{0.3856 {0.3949 | 0.050 { D.0%0
DA amicarbazone <0.0i0 [0.1285 {G.1252 | 0.013 | 6023
iPr-2-OH DA <0.01010.0342 }0.0333 ] 06010 § 6GON7
amicarbazone
Toual <0.030{ 0.557 | 0.553 § 0.075 | u.liv

Swover | 0.24-0.26 67-125 | Amicarbazone 46 <0.010 [ 0.1690 | 011379 | noi™ | 603
DA amicarbazone <0.01G {0.0615 JOU349 { D.G1S | iz
1Pr-2-OH DA <0010 0.0796 | 0.0796 1 G014 | 0016
amicarbazone
Toual <0.030 1 0.240 | 0.226 | 0066 | GO

Grain 0.24-0.26 67-125 | Amucarbazone 46 <010 1 0.0250 00175 ] 000> {.0.003
DA amicarbazone <0.010 | <0010 | <0010 | 0.005 0
1Pr-2-0OH DA <0.010 | <0.010 | <0016 | G.005 | 0.00)
amicarbazone
Total <0030 | <0043 [ <0038 | 0vte | 0003 |

Field Com

- Arvesta has submitied fieid trial data depicting amicarbazone residues in/on field corn forage.
fodder (stover), and grain. The petitioner conducted a total of 23 field corn field tnials in Regions
1 (NY and PA, 2 trials). 2 (GA: I wrial), 5 (1A, IL. IN, KS, M1, MN, MO, NE. and OH: 19 trials).
and 6 (TX; 1 trial) during the 1997 and 1998 growing seasons. The number and locations of field
trials are in accordance with OPPTS Guideline 850.1500 for field comn.
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Each field trial consisted of three plots using different treatment regimens; a fourth untreated plot
as used to generate control samples. At the first plot, a single broadcast presmergence (PRE)
application of The-70% DF fSriulation-was made-at--0.45b-ai/A onrthe day of planting field
corn seed (1x the maximum proposed rate for this type of application). At the second plotj a
single broadcast preplant incorporated (PPI) application was made to the soil at ~0.45 Ib a/A on
the day of planting (1x the. maximuni proposed rate for this type of application); the formulated
solution was incorporated into the soil to a depth of ~2 inches prior to planting. At the third plot,
a single early postemergence (POST) broadcast application was made at ~0.25 Ib a/A (1.6x the
maximum proposed rate for this type of application), approximately 42 days after planiing. '
Applications were made in 9.9-20.2 gal/A of water using ground equipment. Only limited
information pertaining to weather conditions and soil characteristics was included in the

subrrussion.

Samples from all tnals were collected at the following growth stages: forage was collected at the
late dough 10 early dent stage, 74-118 days posttreatment fromthe PRE and PPI plots and 30-78
days posttreatment from the POST plot; and stover and grain were collected at cTOp maturity, _
110-167 days posttreatment from the PRE and PPI plots and 67-125 days posttreatment from the

POST plot.

In two field com trials (in KS and IN), samples of forage, stover, and grain were collected at four
intervals following the last application to evaluate residue decline: 5+ 2 days apart for forage,
beginning 5 days prior to normal harvest; and 7 + 1 days apart-for stover and grain, beginning 7

. days prior to normal harvest. Residue decline data from the IN trial indicated tha: combined
residues of amicarbazone and its metabolites DA amicarbazone and 1Pr-2-OH DA amicarbazone
did not increase with increasing sampling intervals. All residues were below the method LOQ
(<0.01 ppm) at each sampling interval in/on all samples (except one sarmple of forage) from the
KS decline trial; therefore, decline could not be evaluated.

The peutioner reported the dry matter content for all samples collected in these trials. Dry matter
content ranged 19-43% for forage, 29-71% for stover, and 63-95% for gram. We note that the
values for stover were all Jower than.the value reported in Tabie | of OPPTS 860.1000 (83%);
the forage and grain ranges were closer to expected values (40% and 88%, respectively).

Aspirated grain fractions were generated in conjunction with the corn processing siudy (MRID
45121711) in which field corn received a single postemergence foliar broadcast application of
the 70% DF formulation.at 1.24 Ib ai/A (3x the maximum proposed seasonal rate). However, as
application was made prior to ear formation, grain surface residues were not expected, and
aspirated grain fractions samples were not analyzed.

Conclusions: The field corn field trial residue data are adequate, provided additional
data/information are submitted. Storage stability data are needed to support this study.
Information pertaining to the weather conditions (including temperatures) over the course of the
study. with comparison to historical averages (for both temperature and rainfall), should be
submitted. A discussion of any unusual weather conditions should be included. Because the
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proposcd use panem of amicarbazone on field corn is dependent on soil type, soil pH. and soil -
organic matter, information pcnammg to these characteristics should by submitted for all field
trials included in this submission.

With respect to the low dry matter content.of stover samples, an average of =40% dry matter
content was estimated. Therefore, a factor of roughly 2x will be taken inio account when
etermining an appropriate tolerance level for stover (sce 860.1550).

The proposed use directions specify that apphcanon is not to be made to coarse-textured sonls.
We note that ai least one field tnal (1997, Tifion, GA) was conducted at a site with coarse-
textured soil (sandy loam); information pertaining to soil type was only provided for three field
trials.

ecause no residue data were submitied reflecting preemergence/preplant applications in
combination with postemergence applications, the propesed use patiern should be amended to
specify thai early postemergence applications may not be made if preemergence/preplant
applications have been made.

~ The proposed use rate for early postemergence application is 0.098-0.153 Ib aVA with a

maximum seasonal rate of 0.448 1b ai/A. Since the application rate used in the postemergence
application field trials was 1x 0.25 Ib ai/A, the maximum seasonal rate should be revised to
reflect this rate. ' '

Sugarcane

Arvesia is apparently supporting the use of amicarbazone on sugarcane grown in other countries.
and this use could result in the importation into the U.S. of sugarcane products bearing
amicarbazone residues. However, label directions and field 1nial data supporting the use on
sugarcane were not submitied with the current data. The petitioner should submit field tral data
that support the proposed use on sugarcane. Field trial data for sugarcane should be submitted
from all regions where this use wouid be allowed.

860.1520 Processed Food and Feed

4512171 1.der (ficld con)

46145305.der (processed field rotational cotonseed)
46145306.der (sugarcané)

46145308.der (processed field rotational soybeans)
461435310.der (processed field rotational wheat)

Field Com

Arvesta has submitted a processmg study with field corn grain. Residues of amicarbazone were
nondetectable (<0.001 ppm) infon field corn grain collected 113 days following a single
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postemergence foliar broadcast application of the 70% DF formulation. at 1.24 Ib ai/A_(3x thc_ ..
'maximum proposed seasonal rate); detectable residucs of metabolites DA armc;arbazonc gnd 1Pr-
2-OH DA amicarbazone below the method LOQ (<0.01 ppm) were observed in corn grain, at
0.0011-0.0014 and 0.0037-0.0096 ppm, respectively. The average combined residues of
amicarbazone and its metabolites, reported as amicarbazone equivalents, were <0.0097 ppm.

The processing factors for amicarbazone metabolites are surmmarized in Table 5. Processing
factors for amicarbazone were not calculated because residues of am_icarbazonc were
nondetectable (<O.CO] ppm) iv/on all subsamples of starch, meal, grits; flour, and refined oil
(dry- and wet-milled) processed from treated corn grain. :

Total combined residues of amicarbazone and its metabolites were found to concentrate slightly
in corn meal (processing factor of-1.2x) but did not concentrate in starch (0:3x), grits (0.9x), flour

{1.0x), or refined ol (0.3x).

Table 5. Processing Factors for Amicarbazone and its Metabolites in Field Com Processed Commodites.
Processed Commodity Processing Factor - - _
Amicarbazone DA - iPr-2-OHDA | Combined Residues
amicarbazone amicarbazone
Starch | Not c(;i\.'lccxslaled <lx | <02x - 0.3x
Meal NC L1x - 1.3x 1.2x
Grits NC 1.1x 0.8x 0 9x
Flour NC <lx 1.0x 1.0x
Refined oil (dry-milled) NC <ix <0.2x 0.3x
Refined ol (wet-milled) NC <Ix <0.2x 0.3x
:Sugarcane

In a single test conducted in LA during 2000, sugarcane was treated once with amicarbazone
(70% WDG) at 1.35, 4.08, and 6.80 Ib ai/A in three separate plots using ground equipment.
These rates are reported to be 1x, 3x and 5x the maximum use rate proposed for amicarbazone on
sugarcane grown outside the U.S. Sugarcane was harvested using a mechanical chopper at
commercial maturity (139 days after treatment, DAT) from only the.5x treated plot. Trplicate -
samples of sugarcane (RAC) were collected and the remaining bulk samples were processed into

~ bagasse, molasses, and refined sugar using simulated commercial procedures.

Prior to analysis, sugarcane samples were stored frozen for a maximum of 23 months, an mierval
not supported by available stability data, and processed sugarcane matrices were stored frozen for
up 1o 28 days. Samples were analyzed for residues of amicarbazone and its metabolites DA
amicarbazone and iPr-2-OH DA amicarbazone using an adequate LC-MS/MS method (Bayer
Method 200258). Residues of metabolites were reported as parent equivalents. The LOQ was
0.01 ppm for each analyte in/on all sugarcane matrices, and the LOD for each analyte in each
matrix ranged from 0.001-0.003 ppm. :
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Résidues in/on 3 sugarcane samples were 0.013 ppm for amicarbazone, 0.027-0.028 ppm for DA
amicarbazone, and 0.072-0 075 ppm for iPr-2-OH DA amicarbazone. Combined residues infon
sugarcane were 0.113-0:114 ppm and averaged 0.114 ppm. Average combined residues were
<0.008 ppm in refined sugar, 0.782 ppm in molasses, and 0.435 ppm in bagasse. Based on these
residues, the processing factors for combined amicarbazone residues were 0.07x for refined
sugar, 6.9x% for blackstrap molasses, and 3.8x for bégassc. The maximum theoretical
concentration factor for sugarcane is >20x. These data indicate thar a separate tolerance will be
réquired for sugarcane, molasses; however, the appropriate tolerance cannot be determined until
the sugarcane field trial data are available. '

Sugarcane bagasse is no longer considered to be a significant livestock feed 1tem in the U.S . thus
a tolerance is not required. '

Processed Rotational Crops.

Cotton

1n a single test conducted in GA during 2000, bare soil ‘was treated once with amicarbazone (70%
WDG) at 2.25 Ib al/A (5x) using ground equipment. The maximum seasonal use rate for any
rotated crop is 0.45 Ib ai/A on field corn. A rotational crop of cotion was planied a: @ 12-month
PBI1. Seed cotton was harvested using a mechanical picker at commercial maturity (175 days’

. after planting, DAP). then ginned to generated undelinted cottonseed. Triplicate samples of
undelinied cottonseed (RAC) were collected and the remaining bulk samples were processed into
hulls, meal, and refined oil using simulated commercial procedures.

Prior to analysis, cotton undelinted seed samples were stored frozen for a maximum of 10
months, an interval not supported by available stability data, and processed cotton matrices were
stored frozen for up to 14 days. Samples were analyzed for residues of amicarbazone and its
metabolites DA amicarbazone and iPr-2-OH DA amicarbazone using an adequate LC/MS/MS
method (Bayer Method 200258), with all residues being reportec in parent equivalents The
LOQ was 0.01 ppm for each analyte in/on all cotion matrices and the LOD for each analyte in
each matrix ranged from 0.001-0.009 ppm.

Amicarbazone and DA amicarbazone residues were each <0.005-<0.006 ppm (each <LOD) and
iPr-2-OH DA amicarbazone residues were 0.004-0.005 ppm (each <LOQ) injon 3 samples of
cotton undelirited seed harvested ai maturity from plants grown in soil ireated at 5x.
Amicarbazone and DA amicarbazone residues were each <LOD in all processed cotion matrices.
Residues of iPr-2-OH DA amicarbazone were 0.004 ppm (<LOQ) ppm in 3 meal samples.
<0.001 ppm (<LOD) in 3 refined oil samples, and <0.003 ppm (<LOQ) in 3 hulls sampies.
Combined residues were each <LOQ in/on cotton seed and all processed matrices: <0.015 ppm
in undelinted seed, <0.016 ppm in meal, <0.009 ppm in refined oil, and <0.01! ppm in hulls. As
residues were <LOQ from all cotton RAC and processed cotton samples, calculation of reliable
processing factors was not possible. However, results from a study conducted at the 5x rate
indicate tolerances in cotion processed commodities are not needed.
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Sovbean - _ . . . .
In a single test conducted in KS during 2000, bare soil was treated once with amicarbazone {70%

WDG) at 0.451 Ib al/A using ground equipment (- 1x). A rotational crop of soybeans was
planted immediately following treatment (0-day PBI) and soybean seed was harvested at
commercial maturity (144 DAT). Triplicate samples of soybean seed (RAC) were collected and
the remaining bulk samples were processed into hulls, meal, and deodorized o1l using simulated

commercial procedures.

Prior to analysis, soybean seed samples were stored frozen for a maximum of 24 months, an
interval not supported by available stability data, and processed soybean matrices were stored
frozen for up 10 14 days. Samples were analyzed for residues of amicarbazone and its . .
metabolites DA amicarbazone and iPr-2-OH DA amicarbazone using an adequate LC/MS/MS
method (Bayer Method 200258), with residues being reported in parent equivalents. The LOQ
" was 0.01 ppm for each analyte inon all matrices, and the LOD for each analyte in each soybean

matrix ranged from 0.002-0.010 ppm.

Combined residues of amicarbazone, DA amicarbazone and 1Pr-2-OH.DA amicarbazone were.
<0.167-<0.176 ppm inon 3 soybean seed samples and averaged 0.170 ppm. Combined residues
were <0.148-<0.158 ppm in hulls, <0.211-<0.219 ppm in meal, and <0.011 ppm in deodorized
oil. Average combined residues were 0.153 ppm in hulls, 0.215 ppm in meal, and 0.011 ppm 1n
deodorized oil. Based on these residues, the processing factors for combined amicarbazone
residues were 0.9x for hulls, 1.3x for.meal, and 0.06x for deodorized oil. The maximum
theoretical concentration factor for soybeans is 12x.

Wheat
In a single test conducted in KS during 2000, bare soil was treated once with amicarbazone (70%

WDG) at 0.45 Ib av/A (- 1x) using ground equipment. A rotational crop of wheat was planted
immediately following treatment (0-day PBI) and wheat grain was harvested at commercial
maturity (273 DAT). Triplicate samples of wheat grain (RAC) were collected and the remaining
bulk samples were processed into bran, middiings, shorts, flour, and germ using simulated
commercial procedures.

Prior to analysis, wheat grain samples were stored frozen for a maximum of 15 months, an

mterval not supported by available stability data, and processed wheat matrices were stored

frozen for up to 18 days. Samples were analyzed for residues of amicarbazone, DA

amicarbazone, and iPr-2-OH DA amicarbazone using an adequate LC/MS/MS method (Bayer -

~ Method 200258), with residues reported in parent equivalents. The LOQ was 0.01 ppm for each
analyte in/on all wheat matrices. and the LOD for each analyte in each wheat mairix ranged from

0.001-0.006 ppm. '

€bmbined residues of amicarbazone and its metabolites in grain were <0.042-<0.046 ppm and
averaged 0.044 ppm. Combined residues were <0.057-<0.065 ppm in bran, <0.047-<0.051 ppm
in flour, <0.058-<0.061 ppm in shorts, <0.046-<0.048 ppm in muddlings, and <0.039-<0.043
ppm in germ. Average combined residues were 0.062 ppm in bran, 0.049 ppm in flour, 0.059
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ppm in shorts, 0.047 ppm in-middlings. and 0.040 ppm in germ. Based on these residues. the
processing factors for combined amicarbazone residues were 1.4x for bran, 1.1x for flour, 1.3x
for shorts, 1.1x for middlings. and 0.9x for germ. The maximum theoretical concentration factor
for wheat is 8x. '

-Conclusions: Pending submission of the required storage stabiliry data for the various RACs,
the processing studies are adequate to satisfy data requirements. Tolerances for amicarbazone
residues are not required for the following processed fractions: corn starch, grits. flour and
refined oil; sugarcane refined sugar; cotton oil, meal, and hulls; soybean oil and hulls: and wheat
flour. middlings, and germ. Combined amicarbazone residues either did not concentrate or
concentrated only slightly (< 1.1x) in these processed fractions. Slightly higher concentrations of
residues were observed in corn meal (1.2x), sovbean meal (1.3x), and wheat bran (1.4x) anc
shorts (1.3x). Substantial concentrations of residues were observed in sugarcane molasses {6.9x)

Based on a processing factor of 1.2x for com meal and a HAFT residue of <0.038 ppm for field
corn grain, the éxpectcd combined residues in corn meal following treatment at 1x are <0.046.
Because these tesidues are less than the proposed tolerance of 0.05 ppm for field corn grain. no
tolerance for corn meal is needed. T

The residue data indicate that amicarbazone residues concentrated substanually in sugarcane
molasses (6.9x). However, field trial residue data on sugarcane (RAC) are not available:
therefore, a decision regarding the appropriate to]crance for sugarcane molasses cannoi be made
at this time.

Based on the 1.3x processing factor for soybean meal and HAFT residues of <0.589 ppm in/on
sovbean seed, the maximum expected residues in meal would be -0.766 ppm, which is within

the recommended 0.8 ppm tolerance for soybean seed. Therefore, a tolerance for sovbean meal is
noi-needed.

‘Based on the processing factors for wheat bran (1.4x) and shons (1.3x) and HAFT re 51dues of
<0.09 ppm infon wheat grain, the maximum expected combined residues would be -0.126 ppm
in wheat bran and 0.117 ppm in wheat shorts. The recommended tolerance for wheat grain is 0
ppm. Based on these data, 2 separate tojerance should be established at 0.15 ppm for wheat
milled byproducts, which will cover residues in bran, middlings and shorts.

860.1650 Submittal of Analytical Reference Standards

As of Scptemb‘-r 2004, an analytical reference standard for amicarbazone was available at-the
EPA National Pesticide Standards Repository. However, based on the proposed enforcementi
methods, the following additional analytical reference standards are needed and should be

submitted to the Repository:

. DA amicarbazone [N-(1,1-dimethylethyl)-4,5-dihydro-3-(1-methylethyl)-5-oxo-1H-1.2.4-
' triazole- 1 -carboxamude]
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. iPr-2-OH D\A amicarbazone [N-(l,1-dimcthylethyl)-éi,5-dihydro-3-( 1-hydroxy-1- .
methylethyl)-5-oxo-1H-1,2,4-triazole- 1 -carboxamide]

. amicarbazone-d, (détiierated internal standard)
. DA amicarbazone-d, (deuterated internal standard)
. iPr-2-OH DA amicarbazone-d, (deuterated internal standard)

The reference standards should be sent to the Analytical Chemmistry Lab, which is located at Fort. _
Meade. You should send them to the attention’ of either Theresa Cole or Frederic Siegelman at

the foliowing address:

USEPA

National Pesticide Standards Repository/Analytical Chemistry Branch/OPP
701 Mapes Road

Fort George G. Meade, MD 20755-5350

The extended zip code should be used or the mail will be returned to you.
860.1850 Confined Accumulation in Rotational Crops
" 45121704 der

Arvesta has submitted a confined rotational crop study with [triazolinone-3-'“Clamicarbazone
(specific activity 209,000 dpm/pg). The radiolabeled test substance was applied directly to silki
loam soil in metal tubs at 0.42 1b a/A (0.9x the maximum proposed seasonal rate), and rotational
kale (leafy vegetable), tumip (root crop), and wheat (grain crop) were planted 47, 138, and 364
days after treatment (DAT). The petitioner had intended to include a 30-day plant-back interval
(PBI);-however, crops which had been planted 30 days following treatment failed due to
amicarbazone phytotoxicity.

Total radioactive residues {TRR) accumulated at 20.01 ppm 10 all rotated crops from all PBIs.
Only small amounts of sample could be collected at the 47- day PBI due to phytotoxicity. TRR’
‘were penerally highest in samples from the 47- day PBI and lower in those from the 138- and -
364-day PBIs. For the 47-day PBI, TRR were highest in turnip tops (7.42 ppm) and wheat hay
and straw (2.42 and 4.18 ppm); residues in other commodities were 0.10-1.59 ppm. In crop
matrices from the 138-day PBI, TRR were highest in wheat hay and straw (2.78 and 3.49 ppm);
residues in other commodities were 0.01-0.72 ppm. In crop matrices from the 364-day PBI, TRR
were again highest in wheat hay and straw (1.53and 1.72 ppm), and residues in other
commodities were 0.02-0.74 ppm.

Methanol (MeOH) extraction released 60->100% TRR from rotational crop matricés, with the
exception of wheat grain. For wheat grain, MeOH extraction released 28-29% TRR, and
extraction with MeOH at reflux released 53-57% TRR. For 138- and 364-DAT samples,
additional extraction and hydrolysis procedures were conducted for selected crop matrices;
however; these procedures released <9% TRR, except for MeOH extraction at reflux of -
138-DAT tumip roots, which released 15% TRR. Nonextractable residues in 138- and 364-DAT
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_ rotational crop commodmes were <1-9% TRR (<0.01-0.03 ppm). The extraction procedures,
extracted sufficient residues from rotational crop matrices from the 138- and 364-day PBls. The
procedures did not extract suﬁicum residues from rotational crop matrices from the 47-day PBI:
nonextractable residues in rotational crop matrices from the 47-day PBI were 7-22% TRR (0.01-
1.64 ppm). The petitioner stated that the small sample sizes for the 47-DAT samples prevented
further extraction of the samples. Adequate supporting storage stability data were submutted to
support the storage conditions and intervals of samples from this study.

No characterization/identification of residues could be conducted for 47-DAT turmip root and
wheat grain because of sample size and low radioactivity levels. Total identified residues were
22->100% TRR in remaining rotated crop conmmodities. Residues were characterized/identified
primarily by HPLC analysis with confirmatory LC/MS analysts. In 47-DAT matrices.
amicarbazone was the major identified residue, at 22-40% TRR (0.55-2.2 ppm). Metabolite iPr-
2-OH DA amicarbazone was also a significant residue in all rotational commodities. at 11-19%
TRR (0.25-0.80 ppm). Metabolite DA amicarbazone was identified in kale, turnip top, wheat
forage. and wheat straw at 5-18% TRR (0. 16-1.07 ppm). Glucose conjugates DA OH Glu |
MKH 3586 and DA OH Glu 1} MKH 3586 were major residues in wheat hay and straw (each at’
11-15% TRR; 0.36-0.59 ppm), bui were found in smaller quantities in kale. lumlp top. and wheai

 forage (<5% TRR. <0.14 ppm). Other identihed residues, each present at <3% TRR, included
triazolinone MKH 3586 (tumip top and wheat forage and straw), tBu-OH DA amicarbazone
(kale), N-Me DA amicarbazone (turnip top and wheat hay), and a conjugate of triazolinone MKH
3586 (wheat forage). ‘

In 138-DAT matrices, amicarbazone was a major residue in all commodities except turmip root
and wheat grain ai 10-37% TRR (0.16-0.64 ppm); amicarbazone was found mn turmip root at 2%
TRR (<0.01 ppm) and was not found in wheat grain. Metabolite iPr-2-OH DA amicarbazone
was found to be a significant residue in all rotational commodities at 12-42% TRR (<0.01-0.78
ppm). Metabolite DA amicarbazone was identified in all commodities except wheat grain. at

1-18% TRR (<0.01-0.13 ppm). Glucose conjugates DA OH Glu I MKH 3586 and DA OH Glu
11 MKH 2586 were major residues in wheat hay, grain, and straw (each at 11-28% TRR;
0.02-0.96 ppm), bur were found in smaller quantities in kale, tumnip top. and wheat forage (7%
TRR, <0.05 ppm): Other identified residues, each present at <5% TRR, included triazolinone
MKH 3586 (all commodities except turnip root), tBu-OH DA amicarbazone (kale). N-Me DA
amicarbazone (kale, turnip top, and wheat hay). and a conjugate of triazolinone MKH 3586
(wheai forage). :

In 364-DAT matrices. amicarbazone was a major residue in kale, turnip top. and wheat forage, at
12-18% TRR (0.02-0.09 ppm); amicarbazone was found in wheat hay and straw ai <7% TRR

" (20.10 ppm) and was not found inl turnip root or wheat grain. Meiabolite 1IP1-2-OH DA
amicarbazone was found to be a significant residue in all rotaiional commodities at 12-41% TRR
(<0.01-0.47 ppm). Metabolite DA  amicarbazone was identified in all commodities except wheat
grain al <1-35% TRR (<0. 01-0.22 ppm). Glucose conjugates DA OH Glu 1 MKH 3586 and DA
OH Glu 1l MKH 3586 were major residues in wheat hay, grain, and straw (each at 13-39% TRR:
<0.01-0.67 ppm), but were found in smaller quantities in kale, turnip top. and wheat forage (<7%
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TRR, 0.05 ppm). Other identified residues, each present at s10% TRR, inc;luded triazolinone .
MXKH 3586 (turnip top and wheat forage, grain, and straw), tBu-OH DA armgarba;onc (kale}, N-
Me DA amicafbazone (kale,Tiirnip top, and wheat hay), and a conjugate of triazolinone MKH

3586 (wheat forage).

The petitionier did not propose a metabolic profile for rotational crops, but noted that the
‘metabolites identified in rotational crops were similar to those founid in the primary crop
metabolism study and that the major metabolites were those in which the triazole ring had
undergone deamnination and the tertiary carbon of the isopropyl moiety had undergone oxidation.
Two minor metabolites identified in rotational crops, triazolinone MKH 3586 and N-Me DA .
amicarbazone. were not found in the corn metabolism study.

Conclusions. Although the characterization/identification of the TRR in turnip roots and wheat
grain from the 47-day PBI was inadequate, the confined rotational crop study 1s classified as
acceptable based on the extensive identification of "*C-residues in the remaining sarmples from
‘the 47-day PBI and in all crop samples from the 138- and 364-day PBlIs.

* With the exceptions of turnip roots and wheat grain, which had lower residues (<0.2 ppm), 60-
87% of the TRR-were identified in crops samples from the 47-day PBI, and the majority of these
residues (42-77% TRR) were accounted for by amicarbazone, DA amicarbazone, and iPr-2-OH

. DA amucarbazone. The only other major (>10%) residues were identified in wheat hay and straw
as two glucose conjugates of 1iPr-2-OH DA amicarbazone (25-30% TRR). Smlar 1*C-residue
profiles were observed in crops at the 138- and 364-day PBIs.

At the 138-day PBI, 74-85% of the TRR were idemiﬁcd  all commodities, except turnip roots
(TRR = 0.01 ppmy}, and the majority of these residues (33-76% TRR) were accounted for by the
proposed regulated residues. The only other major (>10%) residues were again the two glucose
conjugates of iPr-2-OH DA amicarbazone, accounting for 26-47% of the TRR in wheat hay,
grain and straw.

At the 364-day PBI, 78-104% of the TRR were identified in all commodities, except turnip roots
(TRR = 0.02 ppm), and the majority of these residues (17-82% TRR) were accounted for by the
proposed regulated residues. As at the other intervals; the only other major (>10%) residues
were the two glucose conjugates of iPr-2-OH DA amicarbazone, accounting for 29-62% of the
TRR in wheat hay, grain and straw.

Overall the metabohsm of amicarbazone in roiational kale, turnips and wheat was similzr to comn,
although the relative levels of the glucose conjugates were higher in wheat commodities than
corn commodities. The residues of concern in rotational crops for tolerance enforcement 2 are the
same as those in the treated crop field corn: parent and the metabolites DA-MKH 3586 and iPr-2-
OH DA MKH. Based on the levels of the proposed regulated residues in plant commodities in
the confined study, field rotational crop studies are required at PBIs up to 12 months.
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860.1900 Field Accumulation in Rotational Crops

4614530).der ([imited field rowatonal mustard greens, wrnip. and wheat)
46145303 .der .(extended field rowational alfalfa)

46145304 der (extended field rotational cotton) .

" 46145307.der {extended field rotational soybean)

46145309.der {extended field rotauonal wheat)

The confined rotational crop data indicated that field rotational crop studies were needed. The
petitioner submitted limited field rotational crop studies on mustard greens, turmips and wheat.
and extended field rotational crop studies on alfalfa, cotton, soybeans, and wheat. in addition.
the petitioner requested that the requirement for residue data on AGF from soybean and wheat be
waived because the application was a preplant soil application and residues would not be

_expected in the outer portion of wheat grain or soybeans. The maximum seasonal use rate for
any rotated crop is 0.43 Ib ai/A on field com. The following rotational crop restnictions have
been proposed: a 1-month PBI for soybeans, mustard greens and turnips, and a 4-month PBI for
alfalfz, cotton, and wheai. Corn may be replanied immediately following treatment with the 70%
DF formulation of amicarbazone.

Limited ficld rotanional crop studies .

Mustard. turnmip. and wheat

A series of limited field rotational crop trials were conducted ai field sites in GA, IN, and KS
during 1997-1998. A1 each of the test sites, bare soil was treated once with amicarbazone (70%
WDG) at 0.42-0.46 1b ai/A (- 1x) using ground equipment. At each site, representative rotational
crops of mustard greens. wheat, and tumnips were planted at ~1, 4, 8, and 10-months PBIs. Two
of the wheat plantings in KS (8-month and 10-month PBI) failed due 10 adverse weather
conditions, and one planting each of mustard greens (1-month PBI) and turnips (1-month PBI)
failed due to phytotoxicity. For the remaining plantings, duplicate treated samples and a single
control sample of mustard green leaves, turnip tops and roots, and wheat forage, hay. grain, and
straw were harvested at intervals reflecting normal agnicultural practices at each site. Samples
were harvested 42-143 DAP for mustard greens and turnips, 51-251 DAP for wheat forage. 67-
239 days after planting {DAP) for wheat hay. and 95-280 DAP for wheat grain and siraw.
Samples were stored frozen for a maximum of 27 months, an interval that 15 not supporied by the
available storage stability data.

Samples were analyzed for residues of amicarbazone and its metabolites DA amicarbazone and
iPr-2-OH DA amicarbazone using the LC/MS/MS method Bayer Method 108340 described
above. This method is adequate for data collection based on acceptable concurrent recovery data.
The validaied LOQ is 0.01 ppm for each analyte in/on all matrices. The limits of deiection
(LODs) were calculaied to be 0.001 pprh for wheat straw, 0.002 ppm for wmip tops, wheat
forage, and wheat grain, 0.005 ppm for mustard greens and wheat hay, and 0.008 ppm for wrnip

roots.
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Quantifiable residues were observed in all rotated commodities, cxcept turnip roots. Residues of
all analytes were <0.01 ppm in/on turnip roots at all PBls. At the I- month PBI, maximum ~
residues of arfficarbazone wéré 0.063 ppm in/on mustard greens, 0.037 ppm in/on wrmip tops,
0.088 ppm in/on wheat forage, 0.235 ppm in/on wheat hay, <0.01 ppm in/on wheat grain, and
0.205 ppm in/on wheat straw. Residues of DA amicarbazone were <0.01 ppm in/on all samples
from all matrices, except two turnip tops samplcs with residues of 0.020 and 0.026 ppm and two
wheat straw samples each with residues of 0.022 ppm. Maximum residues of /Pr-20H DA
amicarbazone were 0.028 ppm in/on mustard greens, 0.083 ppm in/on turrip tops, 0.113 ppm
infon wheat forage, 0.170 ppm in/on hay, 0.049 ppm in/on grain, and 0.260 ppm in/on straw.
Maximum combined residues of amicarbazone and its metabolites DA amicarbazone and iPr-2-
OH DA amicarbazone (expressed as parent equivalents) from the 1-month PBI were <0.095 ppm
infon mustard greens, 0.120 ppm in/on turnip tops, <0.211 ppm in/on wheat forage, <0.397 ppm
in/on hay, <0.069 ppm in/on grain, and 0.485 ppm in/on straw.

At the 4-month PBI maximum residues of amicarbazone were 0.011 ppm in/on mustard greens,
0.019 ppm in/on turnip tops, <0.01 ppm in/on wheat forage, 0.018 ppm in/on wheat hay, <0.01
ppm in/on wheat grain, and 0.013 ppm in/on wheat smaw. Residues of DA amicarbazone were
<0.01 ppm infon all samples from all matrices, except one urnip tops sample with' residues of
0.014 ppm. Maximum residues of {Pr-20H DA amicarbazone were 0.025 ppm in/on mustard
greens, 0.035 ppm in/on turnip tops, 0.080 ppm in/on wheat forage, 0.104 ppm in/on hay, 0.026
ppm in/on grain, and 0.163 ppm in/on straw. Maximum combined residues were <0.045 ppm
in/on mustard greens,<0.059 ppm 1n/on turnip tops, <0.100 ppm 1n/on. wheat forage, <0.130 ppm
in/on hay, <0.046 ppm in/on grain, and <0.186 ppm in/on straw.

At the 8-month PBI, maximum residues of amicarbazone were 0.016 ppm-in/on mustard greens,
0.028 ppm in/on turnip tops, 0.015 ppm infon wheat forage, 0.028 ppm in/on wheat hay, and
<0.01 ppm in/on wheat grain and straw. Residues of DA amicarbazone were <0.01 ppm in/on all
samples from all marrices, except three mustard greens samples with residues of 0.010-0.016
ppm and two tumnip tops samples with residues of 0.018 and 0.026 ppm. Maximum residues of
‘1Pr-20H DA amicarbazone were 0.142 ppm infon mustard greens, 0.183 ppm in/on tmip tops,
0.050 ppm infon wheat forage, 0.093 ppm in/on hay, 0.024 pPpm in/on grain, and 0.056 ppm in/on
sraw. Maximum combined residues were 0.174 ppm in/on mustard greens, 0.230 ppm in/on
turnip tops, <0.073 ppm in/on wheat forage, <0. 131 ppm in/on hay, <0.044 ppm in/on grain, and
<0.076 ppm n/on straw.

At the 10-month PBIl. maximum residues of amicarbazone were <0.01 ppm in/on all mustard
‘greens, turnip tops, turnip roots, wheat forage, and wheat straw, and 0.014 ppm in/on wheat hay
and 0.010 ppm in/on wheat grain. Residues of DA amicarbazone were <0.01 ppm in/on all
samples from all matrices. Maximum residues of iPr-20H DA amicarbazone were 0.024 ppm
in/on mustard greens, 0. 035 ppm in/on turnip tops, 0.041 ppm in/on wheat forage, 0. 097 ppm
in/on hay, 0.014 ppm in/on grain, and 0.025 ppm in/on straw. Maximum combined residues
were <0.044 ppm in/on mustard greens, <0.045 ppm in/on tumnip tops, <0.055 f)pm infon wheat
forage, <0.121 ppm in/on hay, <0.034 ppm in/on grain, and <0.045 ppm in/on straw.
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Conclusions. P.cnding submission of the required storage stability datz, the residue data from the
limited field rotational crop study are adcq{xate and indicate that extended rozational crop fieid

studies are required on crops routinely rotated with corn. except for bulb vegetables. Provided &
1-month PBI is specified. tolerances for bulb vegetables and root and tuber vegetables will not be

required.

Extended field rotational crop studies

Residue data from the extended field rotational crop studies on alfalfa, cotton, soybean. and
wheat are summarized in Table 6. The current label proposes a 1-month PBI for soybeans. and a
4-month PB] for alfalfa, cotton, and wheat.

Table 6. Summary of Residue Data in Rotational Crops Foliowing Primary Treatment of Bare Soil with

Amicarbazone (70% WDG).
Routional | Commodity Total Raie PBI Combimed Armicarbazone Residue Levels (ppm) '
Crop {(baA) | () .7 T \in | Mex. | HAFT' | Median | Mean |Std Der
(STMdR?) | (STMR?)
Alalis  |Forage 043045 | 99123 | 24 |<0.03 | <0057 | <0.037 | 0.015 0.017 | vone
Hay 25 | <003 | <0073 | <0068 | o019 | 002 | ooz
“IComon © |Undelinted Seed | 0.43:0.45 | 329-367 | 24 [ <0.03 | <0.053 { <0.047 | 0015 0017 | 0.006
Gin Byproducis iz [<0.031} 0210 | <0.168 | 0.068 0084 1 oos:
Soybean | Forage 044047 | 2257 | 27 |<0268] 1264 | 1179 | 0.654 0750 | 0289
Hay 37 |<0.620| 4.566 | 4.254 | 2734 2.569 1.038
Seed 38 1<0.031 ] <0.602 | <0.589 | 0.187 0.223 1161
Wheat Forage 0.400.46 | 115-130 | 40 | <0.03 | 0485 | 0466 | 0.120 0.136 | 0112
Hay 46 | <003 | 0878 | 0872 | 0094 | 0159 | 6178
Grain' 40 | 2003 | <0.095 | <0.090 | 0029 0033 | von
Straw 50 | <003 | 0.450 | 0.391 | 0080 0109 | o090

! The LOQ is 0.01 ppm for each analyte in/on each marix Total residues are the sum of amicerbazone. DA
amicarbazone., and 1Pr-2-0OH DA amicarbazone residues in pareni equivalenis; ibe LOQ wax used for individual
residues reported at <LOQ in calculatiog total residues.

HAFT = Highest Average Field Trial.
STMdR = Supervised Trial Median Residue; STMR = Supervised Trial Mean Residue. For calculaton of the median.
mean and siandand deviation, ¥ the LOQ (0.005 ppm) was used for residues reported at <LOD.

* Residue values (rom the soybean test with the 366-day PBI were excluded from the sovbean dats sei

Alfalfa :
Twelve field rotational crop trials were conducted at field siies throughout the US during 2000-
200]. At each of the test sites, bare soil was treated once with amicarbazone (70% WDG) at
0.434-0.454 Ib ai/A using ground equipment. The maximum seasonal use rate for any rotated
crop is 0.45 Ib ai/A on field com. At each site, a rotational crop of alfalfa was planted 99-123
DAT (~4 months). Duplicate treated samples and a single control sample of alfalfa forage and
hay were harvested at-the first cuiting of alfalfa. 41-286 DAP. "Hay samples from three of the
tests were allowed to dry in the field for 2-4 days prior 1o sampling. Samples from the second
and third cutting of alfalfa were not collected.
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Samples were stored frozcn from collection to analysxs for up to 23 months, an interval that is noi
" supported by the available siorage stability data’ Samples were analyzed for residues of :
amicarbazone and its metabdlites DA amicarbazone and iPr-2-OH DA amicarbazone using an
‘adequate LC-MS/MS method (Bayer Method 200258), with metabolite residues being reported in -
parent equivalents. The LOQ was 0.01 ppm each analyte in/on forage and hay and the LODs for

each analyte in each matrix ranged from 0.001-0.004 ppm.

Resrducs of amicarbazone were <0.01-0.017 ppm in/on forage and <0.01-0.054 ppm infon hay

sa?np]es from alfalfa planted at a ~4-month PBI. Residues of DA-amicarbazone-were-<0.01-ppm
. in/on all alfalfa forage and hay samples. Residues of iPr-20H DA amicarbazone were <0.01 -

ppm in/on alfalfa forage and <0.01-0.014 ppm in/on hay. Combined residues were <0.030-

<0.037 ppm (ave. = 0.017 ppm) in/on alfalfa forage and <0.030-<0.074 ppm (ave. = 0.025 ppm)

n/on hav

Cotton
Twelve field rotational crop trials were conducted at field sites throughout the US during 2000.

At each of the test sites, bare soil was treated once with amicarbazone (70% WDG) at 0.296-
0.463 b ai/A using ground equipment (- 1x). At each site, a rotational crop of cotton was planted

- 329-367 days (11-12 months) after treatment. Duplicate treated samples and a single control
sample of cotton bolls were harvested at ntervals reflecting normal agricultural practices at each
site, 123-213 DAP. Cotton was harvested using a picker at three locations. a stripper at three
locations, and by hand at the other six locations. Whole cotton seed samples were ginned and -
undelinted seed samples were collected from all tests and gin byproducts samples were coliected
from six tests (picker and stripper only).

Samples were stored frozen from coliection to analysis for up to 12 months, an interval that is not

supporied by the available storage stability data. .Samples were analyzed for residues of

amicarbazone, DA amicarbazone and iPr-2-OH DA amicarbazone using an adequate LC/MS/MS

method (Bayer Method 200258), with all residues being reported in parent equivalents. The

LOQ was 0.01 ppm each analyte in/on all matrices, and the LOD for each analyte in each matrix
ranged from 0.002-0.006 ppm.

Residues of amicarbazone were <0.01 .ppm in/on all cotton undelinted seed samples and <0.01-
0.015 ppm in/on cotton gin byproducts samples from cotton planted at a 12-month PBI.

Residues of DA amicarbazone were <0.01 ppm in/on all cotion seed samples and <0.01-0.026
ppm in/on gin byproducts samples. Residues of iPr-20H DA amicarbazone were <0.01-0.033
ppm in/on cotton seed and <0.01-0.169 ppm in/on gin byproducts. Combined residues were
<0.030-<0.053 ppm (ave. = 0.017 ppm) in/on cotton undelinted seed and <().031-0.210 ppm (ave.
= 0.084 ppm) m/on gin byproducts

Sovbean -

Twenty field rotational crop trials on soybcans were conducted at field sites Ll'rouzhout the US
&uring 2000. At each of the test sites, bare soil was treated once with amicarbazone (70% WDG)
at 0.44-0.47 Ib ai/A using ground equipment (- 1x rate). A rotational crop OI soybeans was
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planted 22-57 DAT at 19 of the 20 test sites. Due to phytotoxicity, soybeans from one 1est site -
were replanted the followmg season (366-day PBI). Duplicate treated samples and a single
control sample of soybean forage, hay, and seed were harvested at intervals reflecting normal
agricultural practices at each site. Hay samples were allowed to dry in the field for 1-12 days
prior to sampling.

Samples were stored frozen from collection to analysis for up to 26 months, an interval that is not
supporied by the available storage stability data. Samples were analyzed for residues of
amicarbazone and its metabolites DA amicarbazone and iPr-2-OH DA amicarbazone using an
adequate LC/MS/MS method (Bayer Method 2004 58), with residues being reported in parent
equivalents. The LOQ was 0.01 ppm each analyte in/on all matrices, and the LOD for each
analyte in each matrix ranged from 0.001-0.004 ppm.

For soybeans planted - 1 month post-treatment (proposed PBI), residues of amicarbazone were
<0.010-0.430 ppm in/on soybean forage, 0.015-1.326 ppm in/on soybean hay. and <0.01 (<LOQ)
in/on soybean seed. Residues of DA amicarbazone were <0.01-0.089 ppm in/on forage. <0.0i-
0.270 ppm in/on hay, and <0.01 ppm in/on seed samples. Residues of iPr-2-OH DA
amicarbazone were 0.143-1.132 ppm in/on forage, 0.562-4.236 ppm in/on hay, and 0.031-0.582
ppm in/on seed. Combined residues were <0.268-1.264 ppm (ave. = 0.750 ppm) infon sovbean
forage, <0.629-4.569 ppm (ave. = 2.569 ppm) in/on hay. and <0.051-<0.602 ppm (ave. = 0.225
ppm) in/on seed. A

Wheat

Twenty field rotational crop trials on winter wheai were conducted at field sites throughout the
US during 2000-2001. At each of the test sites, bare soil was treated once with amicarbazone
(70% WDG) at 0.400-0.458 1b ai/A (- 1x rate) using ground equipment. A rotational crop of
wheat was planted 115-130 days afier treatment (~4-month PBI). Duplicate treated samples and
a single control sample of wheat forage, hay, grain, and straw were harvested at intervals
reflecting normal agricultural practices ai each site. Hay sarmples were allowed to dry in the fieid
for 2-19 days prior to sampling.

Samples were stored frozen from collection to analysis for up to 19 months. an interval thai 15 not
supporied by the available storage stability data. Samples were analyzed for residues of
amicarbazone and its metabolites DA amicarbazone and iPr-2-OH DA amicarbazone using an
adequate LC/MS/MS method (Bayer Method 200438), with residues being reported in parent
equivalents.. The LOQ was 0.01 ppm each analyte in/on all wheat matrices, and the LOD for
each analvte in each matnix ranged from 0.001-0.005 ppm.

Residues of amicarbazone were <0.010-0.249 ppm infon 40 wheat forage samples. <0.010-0.566

" ppm infon 40 wheat hay samples, and <0.010 (all <LOQ) in/on 40 wheat grain samples. and
<0.010-0.280 ppm infon 40 wheat siraw samples. Residues of DA amicarbazone were <0.01-
0.184 ppm in/on forage, <0.01-0.029 ppm in/on hay. <0.01 ppm in/on grain. and <0.01-0.045
ppm infon straw. Residues of iPr-2-OH DA amicarbazone were <0.10-0.166 ppm nfon forage.
<0.027-0.308 ppm infon hay <0.010-0.0.075 ppm in‘on grain, and <0.01-0.236 ppm in/on straw -
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Combined residues were <0.040-0. 485 ppm (ave. = 0.136 ppm) in/on wheat forage, <0.030-
0.878 ppm (ave. = 0.159 ppm) in/on hay, <0.030-<0.095 ppm (ave. = 0.033 ppm) in/on grain,

and <0.030-07250 ppm (avé™=70.109 ppm) in/on straw.

. Conclusions. Pending submussion of the requlred storaze stability data and information on
weather and soil charactensucs in each study the submitted residue data from the extended field

rotational crop studies are adequate.

Based on the data from the extended field rotational crop trials, the proposed 1-month PBI for
soybeans and 4-month PBI for alfalfa and wheat are supported by the available residue data.

" However. the labeled PBI for cotton should be amended to 12 months, which is supported by.the
available cotton field rotational crop data. For each rotational crop, an adequate number of tests

were conducted in the appropriate geographic regions.

At the 1-month PBI, maximum combined amicarbazone residues were 1.264 ppm in/on soybean
“forage, 4.569 ppm ion soybean hay, and <0.602 ppm in/on soybean seed. At the 4-month PB],
maximum combined amicarbazone residues were <0.037 and <0.074 ppm in/on alfalfa forage
and hay. 0.485 ppm infon wheat forage, 0.878 ppm m/on wheat hay, <0.095 ppm infon wheat
grain, and 0.430 ppm in/on wheat straw. At the 12-month PBI, maximum combined A
amicarbazone residues were <0.053 and 0.210 ppm in/on cotton undelinted seed and gin
byproducts. The recommended rotational crop tolerances are summarized in Table 7.

In conjunction with the rotational soybean and wheat field trials and processing studies, the
petitioner has also requested waivers for residue data on AGF generated from soybean seed and
wheat grain. The petitioner’s basis for these requests is that there is no direct exposure of
seed/grain to the herbicide during the later stages of growth.

With regard to soybeans, residue data for AGF are not required as the available soybean
processing study indicates that residues are unlikely to concentrate in the outer seed coat; the
processing factor for soybean huils was 0.9x. For wheat, while residues in hulis were higher
(0.062 ppm) than wheat grain (0.044 ppm), residues also distributed in flour (0.049 ppm), shorts
(0.05% ppm), muddlings (0.047 ppm), and germ (0.040 ppm). In view of sample variability and-
uncertainty in method analysis, residue data on AGF derived from wheat grain grown as a

~ rotational crop are not required. :

860.1550 P}'oposed Tolerances

The petitioner has proposed the establishment of permanent tolerances for rasidues of the

* herbicide amicarbazone [4-amino-4,5-dihydro-N-(1,1-dimethylethyl)-3-(1-methylethyl)-5-oxo-
1H-1.2,4-tnazole-1-carboxamide]-and its metabolites DA amicarbazone [N-(1,1-dimethylethyl)- -
4,5-dihydro-3-(1-methylethyl)-5-oxo-1H-1,2,4-tnazole- 1 -carboxamide] and iPr-2-OH DA
amicarbazone [N-(1.1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy-1- methyl°thyl) 5-oxo-1H-1,2,4-
triazole- | -carboxamide] m/on corn.and livestock commodities.
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Because the proposed enforcement methods calculate residues of all analytes as parent
equwa]ems the proposed tolerance expression should be revised to be expressed in terms of:

“the combined residues of the herbicide amicarbazone [4-amino-N-(1.1-
dimethylethyl)-4,5-dihydro-3-(1-methylethyl)- 5-oxo0-1H-1.2,4-tnazole-1-
carboxamide] and its metabolites DA amicarbazone [N-(1.1-dimethylethyl)-4.5-
dihydro-3-(1-methylethyl)-5-oxo-1H-1,2,4-triazole- 1 -carboxamide] and 1Pr-2-OH
DA amicarbazone [N-(1.1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy- 1 -
methylethyl)-5-oxo0- 1H-1.2,4-triazole- 1 -carboxamide], calculated as pareni
equivalents

There are currently no established Codex. Canadian, or Mexican MRLs for amicarbazone  An
International Residue Limit Status sheet 1s attached to this review.

Pending submission of adequate storage stability data, the proposed iolerance levels for field comn
grain and forage are adequate. Because the dry matter content of stover samples from the crop
field.trials were lower than the level specified in the GNL 860.1000 for residue analysis. the
residue values for these samples are likely to be lower than expected. The proposed tolerance for
stover should be adjusted by a factor of 2x 1o account for this variability.

The petitioner has proposed tolerances for milk and the meat and meat byproducts of cattle.
sheep, goats, horses, and hogs. The availabie cattle feeding study data indicate that tolerances are
required for milk and the fat, liver, meat, and mea: byproducts (except liver) of catiie, goats.
horses, sheep, and hogs. The petitioner should propose tolerances for the liver of cattle, goats,
horses, sheep, and hogs. as that the proposed meat byproducts tolerances may then be reduced
[the proposed tolerances for the meat byproducts of caitle, goats, horses. sheep and hogs should
be reclassified as “meat byproducts. except liver”]. In addition. olerances for the fat of cattle.
goats, horses, sheep, and hogs should be proposed.

With regards to inadvertent tolerances on rotational crop cormmodities, the proposed iolerances
for alfalfa forage. cotion gin byproducts, and wheat hay are adequate, pending submission of the
requested storage stability data and field trial information. However. the available residue daia
indicate that higher tolerances are required for alfalfa hay, undelinted cottonseed. soybean see
and wheat grain and straw, and lower tolerances are needed for soybean forage and hay and
wheat forage. The available processing studies on rotational crops indicate that tolerances are
not required for cottonseed meal. oil and hulls: soybean meal. soybean o1l and hulls, and wheai
flour, middlings and germ. However. based on cancentrations in wheat bran and shorts 2
separate tolerance should be established on wheat grain milled byproducts, which will cover
residues in these two commodities. '

The sugarcane processing study indicates that amicarbazone residues concentrate in sugarcane
molasses (6.9x) and bagasse (3.8x). Bagasse is not imported into the U.S. and is no longer a
regulated feed item: therefore. a tolerance is not required on this commodity. However. a
separate tolerance will be required for sugarcane molasses. As field tnal residue data on
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sugarcane have not-been submitted, a decision regarding tolerances for sugarcane and molasses.
cannot be made at this time.

— -

Tﬁe proposed tolerances should be revised to reflect the correct commodity definitions as
specified in Table 7. : .
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Table 7. Tolerance Summary for Amicarbazone.
Commodity Proposed Tolerance | Recommended |Comments (correcs commodity definirion)-
' (opm) Tolerance (ppm)
Primary Crop.and Livestock Tolerances
Corn, grain 0.05 0.05 Corn, field, grair
Corn, forage 0.8 0.80 Corn, jield, forage
Com, stover 0.5 1.0 Comn, field, siover
Sugarcane 0.15 Additonal data | The available processing study indicates
required that amicarbazone residues can
concentrate in segarcane molasses by
6.9x. However, field mial residue data on
Sugarcane, molasses 0.80 sugarcane were not available for review.
) -A decision regarding tolerances for
sugarcane, and sugarcane. molasses can
not be made at this time.
Meat {catle, sheep, goats, 0.01 0.01 Caitle, mear
horses. hogs) 0.01 Goat, mea!
0.01 Horse, meat
0.01 Sheep, meai
0.01 Hog, mea:
Meat byproducts (cattle. 0.2 o010 Catile, meat byproducis: excepr liver
sheep, goats, horses, hogs) 0.10 Goai. mea: byproducts, excepi liver
0.10 Horse. meat byproducts. excep! liver
0.10 Sheep, mear byproducis, except liver
0.01 Hog. meat byproducts, excepi iiver
Milk 0.01 0.01
Catte, fat Not proposed 0.01
Goat, ft Not proposed 0.01
Horse, fat Not proposed 0.0t
Sheep, fat Not proposed 0.01
Hog, fn . ‘Not proposed 0.0}
Cattle, hiver Not proposed 1.0
Goat. liver Not proposed 1.0
Horse, liver Not proposed 1.0
Sheep. liver Not proposed 1.0
Hog, liver. Not proposed 0.10
Poultry, liver Not proposed 0.01
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Table 7. Tolerance Summary for Amicarbazone.

Commodity

Proposed Tolerance
(ppm)

Recommended
Tolerance (ppm)

Comments (correct commodin: definition)

Rotational Crop Tolerances’

Alflfa. forage

0.04

0.05

The available residue data are adequaie.

Al@alfa, hay -

0.06 -

0.10

The available residue data indicate that
the proposed tolerance is 100 low.
Maximum residues from the field rials
were 0.074 ppm in/on alfalf hay.

Coton. undelinied seed

0.04

0.07

The avaiiable residuc dawa indicate that
the proposed tolerance is too low.
Maximum residues from the fietd mals
were 0.053 ppm-infon undelinted
cotionseed. '

Cotion. gin by-product *

The available residue dawa are adequate
Couon. gin byproducts

Cotonseed, meal

0.01

Couonseed, refined o1l

0.01

- { Cottonseed, hulls

0.01

The available residue dawa indicaie that
tolerances for processed coiton matices

will not be required.

Sovbean, forage

2.5

The available residue data indicate Crat
the proposed tolerance is toc high.
Maximum residues from the field tials
were 1.26 ppm 1n‘on soybean forage.

Sovbean, hay

5.0

The available residue data indicate that
the proposed tolerance is 100 high.
Maximum residues from the field mals
were 4.57 ppm in/on soybean hay.

Soybean, seed

0.6

0.80

The available residue data are adeguate.

Sovbean, meal

None

Residues concenrated in sovbean meal
by a fuctor of 1.3x. Bused on HAFT
residues of 0.589 ppm for sovbean seed.
the maximum expecied residues in meal
would be 0.766 ppm. As this value 15
within the recommended tolerance for
seed, a separate wlerance 15 not needed
for soybean. meal

Soybean, hulls

None

Sovbean. oil

0.01

"| Residues did noi concentrate in soybean

hulls {0.9x) and oi! {<0.1x)} Therefore.
tolerances are not required.

Wheat. forage

0.6

The availablz residuc data windicate that
the proposed tolerance is 100 high.
Maximum residues from the field wials
were 0.485 ppm injon wheas forage.

Wheat. hay

0.9

The available residue data are adequate.
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Amicarbazone

Table 7. Tolerance Summary for Amicarbazone.

Commodity -| Proposed Tolerance | Recommended |Comments (correci commodiry definition)
= T (ppm) Tolerance (ppm)
Wheat, grain 0.09 0.10 The available residue data indicate that

the proposed tolerance is 100 low,
Maximum residues from the field mials
were 0.095 ppm in/on wheat grain.

Wheat, straw 0.4 - 0.50 ¢ available residue data indicate that
' €-proposed tolerance-is-1o0 low:
Maximum residues from the field trials
were 0.450 ppm m/on wheat straw

Wheat, bran ) 0.08 0.15 Residues concentrated by factors of 1.3x

" and 1.4 in wheat shorts and bran . Based
on HAFT residues for wheat grain of 0.09
ppm, the maximum expected residues
would be 0.126 ppm in bran and 0.117
0.06 ' ppm in shorts. Therefore. a separate

Wheat, shoris
wlerance shoulé be established a1 0.15
ppm for wheas, grain, millec byproducis,
which would cover residue in both
commodities

Wheat, flour 0.05 None As residues did not concentrate

Wheat, middlings i 005 su-bsta_nually {s1.1x)in wheat ﬂour.. .
middlings and germ, olerances are not

Wheat, germs 0.05 required for these commodities.

Attachments:

International Residue Limit Status sheet
"Appendix 1 - Chemical Name and Structure Table

Template Version Seplember 2003
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A e d

Chemical Name™™ 4-amino- | Commion Name:
4.5-dihydro-N-(1,1- Amicarbazone
dimethviethyl)-3-(1-
methylethyl)-5-0xo0-1H-
1.2,4-mazole-1-

| carboxamide

INTERNATIONAL RESIDUE LIMIT STATUS

0 Proposed wlerance Daie: 04/07/2005

0 Reevaluated tolerance

X Other (US EPA recommended
1olerances)

Codex Status (Maximum Residue Limits)

U.S. Tolemn;:es

X No Codex proposal step 6 or above
D No Codex proposal step 6 or above for the crops
requested

Peuuon Number: PPEOF6131
DP Barcodes: D288216 and D30%766
Other ldentifier: Decision Numbers 303867 and 303868

Residue definiton (step 8/CXLi: N/A

Reviewer/Branch: Manying Xue/RAB3

Residue definition: Amicarbazone and its metabolites DA
amicarbazone [N-(1,1-dimethylethy})-4.3-dihydro-3-( -
methylethyl)-5-oxo-14-1.2.4-miazole- 1-carboxamide) and
iPr-2-OH DA amicarbazone [N-(1.1-dimethylethvl}-4.5-
dihydro-3-{1-hydroxy-1-methylethyl}-5-ox0-1#/-1.2.4-
iriazole- 1 -carboxamide)

Crop (s) MRL (mefig)

Crop(s) Tolerance (ppm)

Corn, grain

Comn, forage

(.5

Corn, stover

i.0

Fat (catile, goats, horses, sheep
hogs)

1]

Mea: {cattle, goats, horses, sheep,
hogs}

Meat bSproducts {catde, goats.
horses, sheep. hogs)

Liver (catile, goats. horses, sheep)

Meat byproducts (hogs) ()

Liver (hogs) G

Milk

Liver {poulry}

Alzlfa. forage TRTEN

Alfalfa. hay

Coton. undehinted seed

Cotton. gin by-product

Soybean, forage

Soybean. hay

Sovbean. seed

Wheat forage

Wheat. hay
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Wheat, grain . 0.1
that; sraw ” 0.5
Wheat, grain, milled byproducts C0.15

Cimuts tor Canada . Timuts for Mexaco

X No Limits . . X No Limits

O No, Limits for the crops requested - 10 No Limits for the crops requested

Residue defintion: N/A : ' Residue definiion: N/A ’

Crop(s) . MRL (mg/kg) Crop(s) ] MRL (mg/kg)

Notes/Special Instructions:S. Funk, 09/02/04.

Rev, 1558
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Summarv of Analytical Chemistry and R&siduc'ljam Barcodes: D288216, D309766

Amicarbazone
Appendix 1. Chemical Name and Structure of Amicarbazone and its Transformauon Products.
Company Name Chemicg] Name - Structure
Amicarbazone; 4-amino-N-(1,1-dimethylethyl)- H,C
MKH 3586 4.5-dihydro-3-(1-methylethyl)-5- ‘)\
: oxo- 1 H-1,2.4-mazole-1- | 7 TCH;
carboxamide H ri—-
HC N N _XN.
; >/ \n/ N
ne | I :
CH, O B
D4 amicarbazone, DA | N-(1,1-dimethviethy})-4,5-dihydro- H.U
MKH 3586 3-(1-methylethyl})-5-ox0-1H-1.2.4- 4
wriazole- | -carboxamide x TR
. N
‘H I
H3C>/?\" N _NH
ne ||l \ﬂ/
CH, O 0
1Pr-2-OH DA N-(1,1-dimethylethyl)-4,5-dihydro- H Y
arnicarbazone; 3-{ I-hvdroxy- 1-methylethyl}-3- .
iPr-2-OH DA MKH | oxo-1H-1.2,4-rtazole- - T
3586 carboxamide u | |
HiCl N N K
Hjc>( \”/ j_[
CH, « Ot
4-N-Ghcosyl-DA N-(1,1-dimethylethyl)-4,5-dihydro- H.C
MEKH 3586 4-N-glucosyl-3-(1-methylethyl)-5- \\
oxo- 1H-1,2.4-mazole-1- ) STTCH
carboxamide . }|\— | OH
HCoL N_ _N_ NHOTN
I'Y' \!_( ~. .~-_ml}///\())4
M I Ly
CHS ) ' \‘"H
tBu-iPr-2-diOH DA |4.5-dihydro--N-(2-hydroxy-1.1- MO,
MKH 3586 dimethyl)-3-(1-hydroxy-1- \
' methylethyl)-5-oxo- 1H-1.2.4- , TN,
triazole- 1-carboxamide 4 T— |
KN N \]/ NH
CH, G 0
OH ’
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Amicarbazone

Summary of Analvical Chemistry and Residue Data__ Barcodes: D288216, D309766
Appendix 1. Chemical Name and Structure of Amicarbazone and its Transformauon Products.
Company Name Chemical Name Structure
iPr-2-O-Glucesyl-DA  {3:[1 -Methyl-1-(3,4,5-trihydroxy-6- : HO— OH
-t MKH 3586; hydroxymethyl-tetrahydro-pyran- He mox%
DAOHGIuIMKH - |2-yloxy)-ethyl]-5-0x0-4,5-dihydro- HE o \
3586 {1.2,4]triazole- }-carboxylic acid cH O4
teri-butylamide ' 8
Triazolinone MKH 4-amino-2,4-dihydro-5-(1- H,C
3586 methylethyl)-3H-1.2,4-triazol-3- \
one CH, -
HN_ _N
\[( \NHZ -
o
Triazolinone DA~ 1.2-dihydro-5-(1-methylethyl)-3H- H,C :
MKH 3586, 1,2,4-triazol-3-one T
DCA DA MKH 3586 N CH,
| ]
HNYNH
O
1Bu-Acid MKH 3586 | N-{[4-amino-4,5-dihydro-3-(1- HC
methylethyl)-5-oxo0-1H-1.2.4-
riazole-1-yljcarbonyl}-2- . CH,
methylalanine ’ H II‘___
H,C N N N
HO \JHZ/ \H/ \n/' \M‘L
CH, 0 ©
-0
tBu-OH MKH 3586 4-aming-4,5-dihydro-N-(2- H,C
hydroxy-1.1-dimethylethyl)-3-(1- \
methylethyl)-5-oxo-1H-1,2,4- CH,
triazole-1 -carboxamide u T_ l
' € _N_ _N_ _N
H T \n/ \NHE
CH, 0 ©
OH
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Amicarbazone Summary of Analytical Chemistrv and Residue Data _ Barcodes: D288216. D309766
Appendix 1. Chemical Name and Structure of Amicarbazone and its Transformation Products.
Company Name_, Chemicgl Name Swucture
1Pr-1.2-¢iOH DA 3-(1,2-dihydroxy- 1-methylethyl)- HO
MKH 3586 N-(1,1-dimethylethyl)-4 3-dihydro- \. .OH
5-oxo- 1H-1.2,4-triazole-1- ' Pl ;
carboxamide . 'i'____ ! !
H,C >/,.N No _\H
e l \l'r \n, i
Yca, o0 0 !
|
Bu-OH DA MKH 4.5-dihydro-N-(2-hydroxy-1.1- H,C !
3586 dimethviethyl}-3-( 1 -methylethyl)- % ;
5-px0-1H-1,2.4-triazole-1- N /'/\C’H=
i i
carboxamde H ‘1"—' I :
H,C N /i\\ﬂ/ NH :
| !
CH, © ©
OH ’
iPr-Ene DA MKH N-(1,1-dimethylethvl)-4,5-dihydro- H.C
3586 | 3-(1-methylethenyl)-5-oxo0-1H- '\_\
1.2.4-triazole- 1 -carboxamide r\ T CH
) C>/ Y H |
Q o
iPr-Acid DA MKH 2-( 1 -teri-butvicarbamoyl-3-oxo- H,C
3586 4 5-dihydro- 1 H-[ 1.2.4]triazol-3- \ OH
vljpropionic acid N /\«
.‘ —_l N
>’/ w/
HC
YH, O
iPr-1-OH DAMKH | 3-(2-hydroxy- |-methylethyl)-5- H.C '
3586 oxo-4,5-dihydro-[1.2,4 Juiazole-1- \oH
carboxyiic acid tert-burylamide . 7
1 I
>{/ W/ N _\/ NH
H,C '
- CH, U
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Amicarbazone . ‘Summarv of Analytical Chemistrv and Residue Data_ Barcodes: D2882l;5. D309766
Appendix 1. Chemical Name and Structure of Amicarbazone and its Transformation Products.
Campany Name Chemical Name Structure -
DA OH Glu Il MKH | 3-(1-hydroxy-1-methyi-ethyl)-5-
3586 0x0-4-(3,4,5-trihydroxy-6-
hydroxymethyl-ierahydro-pyran-
2-y1)-4.5-dihydro-[1,2,4Jtnazole-1- Y |
P PO i
‘carbox_.xhc acid tert-burylamide H,C N i ND
) C>‘/ \n/ \[T
7T CH O
N-Me DA MKH 3586 N-(1,1-dimethylethyl)-4,5-dihydro- ) H,C
4-rhethyl-3-( 1 -methylethyl)-5-oxo- , - \
1H-1.2,4-triazo}- 1-carboxamide ' : / CH,
N -
- HC ‘-\! tl' N
T
et
CH, O 0O

! Chemical name generated using naming software of ISIS/Draw.
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34F  Amicarbazone/MKH 33586/PC Code 114004/Arvesta Corporation-
o % DACO 7.4 4/0PPTS 860.1900/0ECD 1A 6.6.3, 6.8.7 and A 8.6
-4 Limited Field Accumulation in Routional Cmps Mustard Greens, Tumnips. and Wheat

Primary Eva};ator Man.)‘li.;lg'){ue, Chemust

: RAB3/HED (7509C) <1~V o~y f’v\X" Date: 03/23/05
Approved by - Leuncz Cheng Senior Chemxst L(,»a@%
' . RAB3/HED (7509C) ate. 03723/05

This DER was ongmall\ prepared under contract by Dyndmac Corporation (1910 Sedwick Rd., Suite B;
%%nam NC 27713; submitted 1/07/2005). The DER-has been reviewed by mc-HED and rcwsed 10

reflect current OPP policies.

STUDY REPORT:

46145301 krolskl M. (2003) MKH 3586 70 WG - Magmtudc of the Residues in Rotational
Crops Lab Project Number: 109560: TMN-0258, TMN-0284, TMN-0287. Unpubh:hed study
- prepared by Bayer CropScience. 456 p. _

EXECUTIVE SUMMARY:

A series of limited field rotational i:rop trials were conducted at field sites in GA, IN, and KS
during 1997-1998. At each of the test sites, bare soil was weated once with amicarbazone (70%
WDG) a1 0.42-0.46 1b ai/A using ground equipment. The maximum seasonal use rate for any
rotated crop is 0.45 1b ai/A on field com. At each site, representative rotational crops of mustard
greens, wheai, and wwmips were planted ~1, 4, 8, and 10 months after treatrnent (PBI). Two of
the wheat plantings in KS (8-month and 10-month PBI) failed due to adverse weather conditions,
and one planting each of mustard greens (1-month PBI) and wmips (1-month PBI) failed due to
phytotoxicity. For the remaining plantings, duplicate treated samples and a single control sample
of mustard green leaves, turnip tops.and roots; and wheat forage, hay, grain, and straw were
harvested at intervals reflecting normal agricultural practices at each site. Samples were
harvested 42-143 days after planting (DAP) for mustard greens and tumips 51-251 DAP for
wheat forage, 67-259 DAP for wheat hay, and 95-280 DAP for wheat grain and straw. Samples
were stored frozen for a maximum of 27 months, an interval that 1s not supported by the

~ available storage stability data. -

Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2-OH DA MKH 3586 using a LC/MS/MS method (Bayer Method 108340) that has been
proposed as the enforcement method for plant commodities. Briefly, samples were extracted
with either water or 0.05% agqueous phosphoric acid, concentrated and cleaned up by sohd phase
extraction. Residues were quantitated by LC/MS/MS, using deuterated internal reference
standards of amicarbazone and its metabolites DA MKH 3586 and /Pr-2-OH DA MKH 3586.
Residues of metabolites were reported as parent equivalents: The validated LOQ 15 0.01 ppm
each analyte in/on al]l matricés. The limits of detection (LODs) were calculated 1o be 0.001 ppm

DP Barcode D309766/ MRID No. 46145301 N . . Page 1 of 15
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%l  Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
=" " DACO 7.4.4/OPPTS 860.1900/0ECD [IA 6.6.3, 6.8.7 and TIIA 8.6
‘% | imited Field Accumulation in Rotational Crops - Mustard Greens, Tumips, and Wheat

for wheat stra®, 0.002 pprri YOF turnip tops, wheat forage, and wheat grain. 0.005 ppm for
mustard greens and wheat hay, and 0.008 ppm for turnip roots.

Quantifiable residues were observed in all rotated crops, except turnip roots. Residues of all

B analytes were <0.01 ppm in/on turnip roots at all PBls. At the 1-month PBI, maximum residues
of amicarbazone were 0.063 ppm in/on mustard greens, 0.037 ppm-in/on tumnip tops, 0.088 ppm
in/on wheat forage, C.235ppm in/on wheat hay, <0.01 ppm in/on wheat grair. and 0.205 ppm
infon wheat straw. Residues of DA MKH 3586 were <0.01 ppm in/on all samples from all
matrices. except wo turnip tops samples with residues of 0.020 and 0.026 ppm and two wheat
straw samples each with residues of 0.022 ppm. Maximum residues of iPr-20H DA MKH 3586
were 0.028 ppm in/on mustard greens, 0.083 ppm in/on tumnip tops, 0.113 ppm in/or wheat
forage, 0.170 ppm infon hay, 0.049 ppm in/on grain, and 0.260 ppm tn/on straw. Maximum
combined residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH
3586 (expressed as parent equivalents), were <0.095 ppm in/on mustard greens, 0.120 ppm injon
turnip tops, <0.211 ppm in/on wheat Iorage <0.397 ppm in/on hay, <0.069 ppm in/on grain. and

0.485 ppm m/on straw.

" At the 4-month PBI. maximum residues of amicarbazone were 0.011 ppm in/on mustard greens.
0.019 ppm in/on turnip tops. <0.01 ppm infon wheat forage, 0.018 ppm infon wheat hay. <0.01
ppm infon wheat grain, and 0.013 ppm in/on wheat straw. Residues of DA MKH 3586 were
<0.01 ppm in‘on all samples from all matrices, except one turnip tops sample with residues of
'0.014 ppm. Maximum residues of iPr-20H DA MKH 3586 were 0.025 ppm in/on mustard
greens, 0.035 ppm in/on turnip tops, 0.080 ppm in/on wheat forage, 0.104 ppm in/on hay. 0.026
ppm in/on grain, and 0.163 ppm in/on straw. Maximum combined residues were <0.045 ppm
infon mustard greens,<0.039 ppm in/on turnip tops, <0.100 ppm in/on wheat forage, <0.130 ppm
in/on hay, <0.046 ppm in/on grain, and <0.186 ppm in/on straw.

At the 8-month PBI. maximum residues of amicarbazone were 0.016 ppm in/on mustard greens.
0.028 ppm in/on turnip tops, 0.015 ppm in/on wheat forage, 0.028 ppm in/on wheat hay. <0.01 .
ppm in/on wheat grain and straw. Residues of DA MKH 3586 were <0.01 ppm in/on all samples
from all matrices, except three mustard greens samples with residues of 0.010-0.016 ppm and
two turnip tops samples with residues of 0.018 and 0.026 ppm. Maximum residues of /Pr-20H
DA MKH 3586 were 0.142 ppm in/on mustard greens, 0.183 ppm in/on turnip tops, 0.050 ppm
infon wheat forage, 0.093 ppm in/on hay, 0.024 ppm in/on grain, and 0.056 ppm in/on straw.
Maximum combined residues were 0.174 ppm in/on mustard greens, 0.230 ppm in/on turnip
tops, <0.073 ppm in/on wheat forage, <0.131.ppm injon hay, <0.044 ppm infon grain. and <0.076
ppm in/on straw.

At the 10-month-PBI, maximum residues of amicarbazone were <0.01 ppm infon all mustard
greens, turnip tops, turmip roots, wheat forage, and wheat straw, 0.014 ppm in/on wheat hay and
0.010 ppm in/on wheat grain. Residues of DA MKH 3586 were <0.01 ppm in/on all samples
from all matrices. Maximum residues of iPr-20H DA MKH 3586 were 0.024 ppm in/on
mustard greens, 0.025 ppm in/on turnip tops, 0.041 ppm in/on wheat forage. 0.097 ppm in/on
hay, 0.014 ppm in/on grain, and 0.025 ppm infon straw. Maximum combined residues were

DP Barcode D309766/ MRID No. 46145301 Page2of 15,
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%af Amicarbazone/MKH 3586/PC Code | 14004/Arvesta Corporadon
e a’ DACO 7.4.4/OPPTS 860.1900/0OBCD 1A 6.6.3, 6.8.7 and [IIA 8.6
Limited Field Accumulation in Rotational Crops - Mustard Greens, Tumips, and Wheat

. <0.044 ppm irfon mustard greens, <0.045 ppm in/on tumnip tops, <0.055 ppm in/on wheat forage,
<0.121 ppm in/on hay, <0. 034 ppm in/on grain, and <0.045 ppm in/on straw.

' STUDY/W AIVER A‘CCEPTA.BILITY/DEFIC[El"JCIES/CLARIFICATIONS

Under the conditions and parameters used in this study, these limited field rotational crop data
are classified as scientifically acceptable, pending submission of adequate supporting storage
stability data. The limited rotational crop studies indicate that exiended rotational crop field
studies will be required. The acceptability of this study for regulatory purposes is addressed in
the forthcoming U.S. EPA Residue Chemistry Summary Document DP Barcode D309766.

‘COMPLIANCE:

Signed and dated GLP, quality assurance, and data confidentiality staiements were provided. \Io
deviations from regulatory requirements were noted that would i impact the study results or their
interprezation.

A.  BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence;,-or early
postemergence application to field com for control of annual broadleaf weeds. There are
currently no permanent tolerances established for amicarbazone. The original petitioner was
Bayer Corporation; however, Bayer Corporation has since sold amicarbazone to Arvesta
Corporation, which is now the petitioner for amicarbazone. In conjunction with the subject
tolerance petition, Arvesta has submitied an application for Section 3 registration of a 70% dry
flowable (DF) formulation {Amicarbazone DF Herbicide; EPA File Symbol No. 66330-UA).
The 70% DF formulation is 10 be applied to com as preplant, preemergence, or early
postemergence broadcast sprays at 0.22-0.45 1b ai/A for preplant/preemergence application, or
0.10-0.15 Ib ai/A for postemergence application. The petitioner has submutted limited field
rotational crop trial data on mustard greens, turnips and wheat.

- The nomenclature and physicochemical properties of armcarbazone are presented below in
Tables A.1 and A.2.

DP Barcode D309766/ MRID No. 46145301 Page 3 of 15
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TABLEA.l. ~ Amicarbazoﬁ; Nomenclature.

Chermical structure

Common name

Amicarbnzone

Conmpany experimentai narme

MKH 3586

TUPAC pame’ 4-amino-!\’-ler1—b_utyl—1.S-dibydro-B-isopropyl-S-oxo-iH—! .2.4-trtazole- 1 carboxamide
CAS name 4-aminoN-(1,1 -dimetbylethvl)-4,5-dihydro-2-(} -methylethyl)- 5-oxo-1 £-1.2 3-tniazole-1 -
carboxamide :
CAS registry number 129909-90-6 )
End-use jormuiation (EP) 70% dry flowable (DF) formulation ( EPA Reg. No. 66330)
DA MKH 3586 (metabolite H,C
proposed jor regulation) )
/-" CH,

N
H l
HC N _N_ _NH
e >( \“/ T
CH,. 0 O

N-(1,1 -dimelhylethyl)-4.5-dihydro-3-(!.-nwthy'lelhy!)-.ﬁ-oxu-l H-1.3 4-tnazoje-1-
carboxamide A ’

{iPr-2-OH DA MKH 3586
{metabolite proposed for
regulation)

B on :
/

CH, :
N

H !
HC N N NH
H?CX T \“/
CH, O O

N-{1.1-dimethylethyl)-4.5-dihydro-3-(1-hydroxy- I-methylethyl)-5-ox0- H-1.2.4-
triazole-1-carboxamide i

DP Barcode D309766/ MRID No. 46145301
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TABLE A.2. ~ Physicochemical Properties of Technical Grade Amicarbazone. -

ethwi acetate = 140, acetone >250,
polyethylene glycol = 79, aceionitrile >250,
dimethylsulfoxide = 250, dichloromethane >250

Parameter Value Refercnce®
Meling point/range 137.5°C MRID 45121501
pH 7 06 {2 5% slurry) MRID 45121501
Density 1.12 g/mL @ 20°C MRID 45121501
Water solubility 4.6gL MRID 45121501
Solvent solubiity - n-Heptane = 0.07, xylene = 5.2, MRID 45121502
(g’L) }-octanol = 43, 2-propanol =110,

Vapor pressure 2.00 x 10°Pa @ 25°C MRID 45121501
1.30 x 10%Pa @ 20°C ,
Dissociation constant, pK, Does not dissociate. No acidic or basic properties. MRID 45121501
Octanol/water partition pKa = 17(log P,,. =1.23 @ pH 7 (20°C) MRID 45121502
caefficient. Log(Kgw) .
| UV/visible absorption _ Peak (@221 nm; molar absorptivity (1000 cm*/maol) MRID 45121501
spectrum ‘

* D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN

B.1. Study Site Informan'oﬁ

A series of limited field rotational crop mials were conducted at field sites in GA, IN, and KS
during 1997-1998. At each of the test sites, bare soil was treated once with amicarbazone (70%
WDG) at.0.42-0.46-1b ai/A using ground equipment (- 1x maximum rate): Ateachsite,
rotazional crops of mustard greens, wheat, and wrips were planted ~1, 4, 8, and 10 months after
wreatment. At each test site, separate plots were treated for each representative roiational crop at

each PBI.

DP Barcode D309766/ MRID No. 461;45301
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R Amicarbazone/MKH 3586/PC Code. 114004/Arvesta Corporation
- DACO 7.4.4/OPPTS 860.1900/0OECD I1A 6.6.3, 6.8.7 and 1IA 8.6
Limited Field Accumulation in Rotational Crops - Mustard Greens. Turnips. and Wheat

TABLE B.1.1.__ Trial Site Conditions.

Trial Identification Soil characteristics v Meteorological datd
(City, State, Year) Type %OM.| pH | CEC | Total rainiall during Overall monthly
{meg/g) | swdy period (inchesj | temperature runge (°C)
] Mustard Greens
Tiflon. GA, 1997 NR = not reported NR | NR ‘NR 2047 NR
Oxiord, IN. 1997 NR NR NR NR 34-45 NR
Stwell, KS, 1997 Silt Loam or Sihiy i3 63 NR 6-32 NE
Clay Loam
Turnips
Tiflon, GA, 1997 NR NR | NR NR 31-69 NR
Oxford., IN, 1997 NR NR NR NR 21458 NR
Stilwell, KS, 1997 Sil: Loam or Silty kR 6.3 NR 16-44 NR
. Clay Loam
‘Wheat
Titon. GA. 1937 | Gravelly Sandy Loam 11 59 NR 41-8% NR
Oatord, IN; 1997 NR NR NR NR 46-58 R
Stwell, KS, 1997 Sili Loam 1.5 6.0 NR 2941 NR

! Detailed meteorniogical data were not provided .
Range oi rainfall covers differences between the vanous PBIs.

Detailed meteorological data were not provided. Two wheat tests in KS (8-monih ané 10-monih
PBI) failed due to adverse weather conditions, and one planting each of mustard greens (1-month
PBI) and wmip tests (1-month PBI) failed due to phytotoxicity from the test substance. No other
unusual conditions that would affect the integrity of the study were reported. Rainfall was

supplemented with irrigation as needed.

TABLE B.1.2.

Study Use Pattern.
Location EP! Application Tank Mix
{County, Siate) — - — Adjuvants
Year . Method: Timing Vol. Single Rate (Ib ai/A) ! Na. of
(GPAY) Appl.
. Mustard Greens
‘Tifion, GA. 70% WDG | broadcast; bare ground | 11.2-12.5 0 38 ] Nons
1997/1993 ' ’
Oxford, IN, 1997 70% WDG _broadcasl; bare ground 14.5-14.7 0.440.45 1 None
Stilwell, KS, 1997 | 70% WDG | broadcasi; bare ground .9.9-11.3 0.43-0 45 i Nope

DP Barcode D309766/ MRID No. 46145301
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. %af Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
7%, DACO7.4.4/0PPTS 860.1900/0ECD TIA 6.6.3, 6.8.7 and IIA 8.6

‘B {imited Ficld Accumulation in Rotational Crops - Mustard Greens, Tumips. and Wheat
TABLE B.1.2. ~ Study Use.Paifern.
Location EP! Application Tank Mix
County, Stat - ——— - Adjuvants
(Couny. State) Method; Timing Vol | Single Rate (loavA)® | No.of |- :
{GPAY) Appl.
Turnips
Tifior, GA, 70% WDG | broadcast; bare ground 17.2-125 | 045 1 None
199771998 :
Oxiord, IN, 1997 70% WDG | broadcast; bare ground 14.7 . 0.45 i Nope
Stilwell, KS, 1957 | 70% WDG | broadcast; bare ground 9.7-11.2 0.42-0.45 - 1 None
Wheat
Tificn, GA, - 70% WDG | broadsast; bare ground *| '10.8-12.5 0.45 1 |  None
1997/1998 _ _
Oxford, IN, 1997 70% WDG | broadcast; bare ground 14.6-14.7 0.45 } None
Stijwell, KS. 1997 | 70%e WDG | broadcast; bare ground | 10.0-10.2 0.45-0.46 1 None
! EP = End-use Product ) ' :
: All applications were made using ground equipment.
5 Range of application rates covers the various PBls.

" Duplicate treated samples and a single control sample of mustard green leaves (>5 Ibs each),
turnip 1ops and roots (>5 Ibs each), and wheat forage, hay, grain (>2.5 lbs each), and straw (>1.5
Ibs each) were harvested at intervals reflecting normal agricultural practices at each site. '
Planting to harvest intervals (DAP) were 42-143 DAP for mustard greens and turnips, 51-251
DAP for wheat forage, 67-259 DAP for wheat hay, and 95-280 DAP for wheat grain and straw.
Afier collection, plant samples were placed frozen storage at the test facility, stored frozen for
0-45 days, then shipped frozen by ACDS freezer truck to the analytical laboratory, Bayer
‘Research Park (BRP), Stilwell, KS and stored frozen (<-15° C) prior to analysis. Samples were

stored frozen from collection to analysis.for up to 27 months. '

B.2.  Analytical Methodology

Samples of mustard greens, tumip, and wheat matrices were ‘analyzed for residues of

. amicarbazone and its meiabolites DA MKH 3586 and /Pr-2-OH DA MKH 3586 using the
LC/MS/MS method proposed as the enforcement method for plant commodities (Bayer Method
108340). Only a brief description of the method was included in the submission. For a complete
description of the method, refer to the DER for MRID 45121708, reviewed th 45121702 der.

Briefly, homogenized samples were extracted with either water or 0.05% aqueous phosphoric
acid using an accelerated solvent exwractor. The exiract, following centrifugation, was cieaned up
by solid phase extraction (C,s). Residues were analyzed and quantitated by LC/MS/MS, using
deuterated internal reference standards of amicarbazone and its metabolites DA MKH 3586 and
iPr-2-OH DA MKH 3586. Residues-of metabolites were reported as parent equivalents. The
validated LOQ was 0.01 ppm each for amicarbazone and its metabolites DA MKH 3586 .and iP1-
2-OH.DA MKH 3586 .in/on all matrices. The limits of detection (LODs) were calculated to be
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0.001 ppm for wheat straw, 0.002 ppm for tumip tops, whear forage, and.wheat grain, 0.005 ppm
.for mustard greens and wheat hay, and 0.008 ppm for wmip roots (three times the standard
deviation of the average control response).

In the current submussion, the LC/MS/MS method was validated using concurrent method
recoveries of the various RAC samples fortified separately with armcarbazone DA MKH 3586

and iPr-2-OH DA MKH 3586 at 0.01-0.30 ppm.
C. RESULTS AND DISCUSSION

The total frozen (< -15° C) storage intervals were 7-27 months for mustard greens. wheat. and
turnip samples (Table C.1). In suppor of the field rotational crop trials, the petitioner cited
storage stability data (45121704.der) submitied in conjunction with a confined rotational crop
study. In that review, it was also stated that LC/MS analyses of some metabolites were
conducted up to 30 months following sample coliection; however, the petitioner noied that these
analyses were not quantitative. These data are insufficient to support the current field rozational
crop study because quantitative data were not included in MRID 45121704.

TABLE C.1. Summary of Storage Conditions

Matrix ’ Storage Temp. ("C) Actusal Storage Duration | Limit of Demoasirated Storageé
: {months) Stability (months) '
Mustard greens <-15 7-27 NA

Turnip tops and roots 7-27

Wheat forage, bay, grain and siraw 10-21
! NA = not available. Alequate storage siability data are not available for frozen piact commodities.

The LC/MS/MS method (Bayer Method 108340) used to determine restdues of amicarbazone
and it two metabolites in/on mustard greens, turnip, and wheat matrices is adequate for data
collection. Average concurrent recoveries from all matrices were 77-104% with standard
deviations of £2-16% (Table C.2). Apparent residues of amicarbazone were <LOQ in/on all
control sampies. The LOQ was 0.01 ppm each for amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586-in/ori all matrices. The limits of detection (LODs) were
calculated to be 0.001 ppm for wheat straw, 0.002 ppm for wrnip tops, wheat forage, and wheat
grain, 0.005 ppm for mustard greens'and wheat hay, and 0.008 ppm for iumip roois. Adequate
sample calculations and chromatograms were provided.

TABLE CZ Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and iPr-2-OH DA
MXKH 3586 from Turnip, Wheat, and Mustard Greens Matrices.

Matnx Analyte Spike level Sarmple size (o) Recoveries (%) Mean = sid dev
(me/ke) [¢23)
Musiard | Amicarbazone 0.01 S ) 60-102 042 4
greens 0.20 3 92
DA MKH 3586 ’ 000 5 B G2-114 96 = 10
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TABLE C.2. ~ Summary of Coficurrent Recoveries of Amicarbazone, DA MKH 3586, and iPr-2-OH DA
MKH 3586 from Turnip, Wheat, and Mustard Greens Matrices.
Matrix Analvie Spike level Sample size (o) Recoveries (%) Mean = std dev
. (mgfkg) i (%)
0.20 - 3 83-39
iPr-2-0OH DA MKH 3586 0.01 5 89-113 95=10
' 0.20- 3 §4-92
Turnip Amicarbazone 0.01 5 79-111 98 = 10’
tops 0.20 3 95-108 ’
- DA MKH 2586 0.0t 5 85-113 96 = 11
0.20 3 85-04
iPr-2.0H DA MKH 2586 0.01 5 97-114 10129
0.20 3 88-98
Turnip Amicarbazone 0.01 4 98-103 10022
roots DA MKH 3586 0.01 4 98-117 10429
iPr-2-OH DA MKH 3586 0.01 4 90-108 ‘99=9
Wheat Amicarbazone 0.01 4 70-50 77=7
forage 0.25 3 74-81
DA MKH 3586 0.01 4 78-90 R6=3
0.25 3 .83-91
iPr-2-OH DA MKH 3586 0.01 4 74-104 93 = 10
0.28 3 86-95 ]
Wheat Amicarbazone 0.01 5 71-88 78=5
hay 0.25 3 75-82
DA MKH 2580 0.01 S 83-116 96 = 10
0.25 3 88-93
iPr-2-0H DA MKH 3586 0.01 5 75-117 97 =16
’ 0.25 3 99-104
Wheat Amicarbazone 0.0% 6 74-96 82=9
grain 0.05 3 72-86
DA MKH 3586 “ 00 6. §3-117 99 = 10
0.05 3 86-103
iPr-2-OH DA MKH 3586 0.01 6 88-112 101 =8
0.05 3 88-107
Wheat Amicarbazone " 0.01 5 80-97 9127
Siraw 030 3 90-96
DA MKH 3586 0.01 5 85-101 945
0.30 3 92-96
iPr-2-0H DA MKH 3586 0.01 S 86-110 i01 210
0.30 3 92-112

At the 1-month PBI, residues of amicarbazone were <0.01-0.063 ppm in/on 4 mustard greens
samples, <0.01-0.037 ppm in/on 4 turnip tops samples, <0.01 ppm in/on all 4 tumnip root
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samples, <0.07-0.088 ppm n/6n 6 wheat forage samples, <0.01-0.235 ppm in/on 6 wheat hay
samples, <0.01 ppm in/on 6 wheat grain samples, and <0.01-0.205 ppm infon 6 wheat siraw

. samples (Table C.3). Residues of DA MKH 3586 were <0.01 ppm in/on ali samples from all
matrices, except two turnip tops samples with residues of 0.020 and 0.026 ppm and two wheai
straw ‘samples each with residues of 0.022 ppm. Residues of iPr-20H DA MKH 3586 were
0.015-0.028 ppm in/on mustard greens, <0.01-0.083 ppm'in/on turnip tops, <0.01 infon all turmip
roots, 0.030-0.113 ppm in/on wheat forage, 0.038-0.170 ppm in/on hay. 0.023-0.049 ppm infon
grain, and 0.025-0.260 ppm in/on sraw. Combined residues of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586 (expressed as parent equivalents) were <0.048-
<0.095 ppm (ave. = 0.064 ppm) in/on mustard greens, <0.030-0.120 ppm (ave. = 0.079 ppm)
in/on turnip tops, <0.030 ppm in/on all trnip roots, <0.057-<0.211 ppm (ave. = 0.111 ppm)

" in/on wheat forage. <0.070-<0.397 ppm (ave. = 0.183 ppm) in/on hay. <0.043-<0.06% ppm (ave.
=0.051 ppm) in/on grain, and <0.045-0.485 ppm (ave. = 0.184 ppm) infon sraw (Tabie C.4).

At the 4-month PBI. residues of amicarbazone were <0.01-0.011 ppm in/on mustard greens.
<0.01-0.019 ppm in/on turnip tops, <0.01 ppm in/on wmip roots, <0.01 ppm in/on wheat forage.
<0.01-0.018 ppm in/on wheat hay, <0.01 ppm in/on wheat grain, and <0.01-0.013 ppm in/on
wheat straw (Table C.3). Residues of DA MKH 3586 were <0.01 ppm in/on ali samples from all
matrices, except one wmip tops sample with residues of 0.014 ppm. Residues of /Pr-20H DA
MKH 3586 were 0.011-0.025 ppm in/on mustard greens, 0.011-0.035 ppm in/on trnip tops.
<0.01 in/on all turnip roots, 0.025-0.080 ppm in/on wheat forage, 0.031-0.104 ppm in/on hay.
0.013-0.026 ppm infon grain, and 0.015-0.163 ppm in/on straw. Combined residues were
<0.031-<0.045 ppm (ave. = 0.038 ppm) in/on mustard greens, <0.031-<0.039 ppm (ave. = 0.045
ppm) infon turnip tops, <0.030 ppm in/on turnip roois, <0.045-<0.100 ppm (ave. = 0.062 ppm)
in/on wheat forage, <0.051-<0.130 ppm (ave. = 0.082 ppm) in/on hay, <0.023-<0.046 ppm (ave
= 0.039 ppm) infon grain, and <0.035-<0.186 ppm (ave. = 0.091 ppm) infon straw (Table C 4).

At the 8-month PBI, residues of amicarbazone were <0.01-0.016 ppm in/on mustard greens.
<0.01-0.028 ppm in/on turnip tops. <0.01 ppm infon turnip roots, <0.01-0.015 ppm in/on wheai
forage, <0.01-0.028 ppm in/on wheat hay, <0.01 ppm in/on whea: grain, and <0.01 ppm mJon
wheat straw (Table C.3). Residues of DA MKH 3586 were <0.01 ppm in/on all samples from ali
matrices, except three mustard greens samples with residues of 0.010-0.016 ppm and two turnip
tops samples with residues of 0.018 and 0.026 ppm. Residues of iPr-20H DA MKH 3586 were
0.028-0.142 ppm infon musiard greens, 0.029-0.183 ppm in/on tumnip iops. <0.C1 n-on ali turnip
roots, 0.032-0.050 ppm infon wheat forage, 0.051-0.093 ppm in/on hay, 0.012-0.024 ppm m/on
" grain, and 0.035-0.036 ppm in/on straw. Combined residues were <0.049-0.174 ppm (ave. =
" 0.092 ppm) in/on mustard greens, <0.061-0.230 ppm (ave. = 0.108 ppm) in/on turnip tops.
<0.030 ppm in/on turnip roots, <0.052-<0.073 ppm (ave. = 0.063 ppm) infon wheat forage.
<0.071-<0.131 ppm (ave. = 0.10} ppm) in‘on hay, <0.032-<0.044 ppm (ave. = 0.039 ppm) in/on
grain, and <0.055-<0.076 ppm {ave. = 0.065 ppm) in/on straw (Table C.4)

At the 10-month PBI. residues of amicarbazone were <0.01 ppm in/on all mustiard greens. .
turmnip tops, trnip roots, wheat forage. and wheat straw, and <0.01-0.014 ppm infon wheat hay
and <0.01-0.010 ppm in‘on wheat grain (Table C.3). Residues of DA MKH 3586 were <0.01
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ppm in/on all$amples from athmatrices. Residues of iPr-20H DA MKH 3586 were 0.011-0.024

ppm in/on mustard greens, 0.018-0.025 ppm in/on turnip tops, <0.01 in/on all turnip roots,
<0.01-0.041 ppm in/on wheat forage, 0.021-0.097 ppm in/on hay, <0.01-0.014 ppm in/on grain,
and 0.013-0.025 ppm infon straw. Combined residues were <0.031-<0.044 ppm (ave. = 0.040
ppm) infon 'mustard greens, <0.038-<0.045 ppm (ave. = 0.041 ppm) in/on turnip tops, <0.030
ppm in/on wrnip roots, <0.030-<0.055 ppm (ave. = 0.045 ppm) in/on wheat forage, <0.041-
<0.121 ppm (ave. = 0.079 ppm) in/on hay, <0.030-<0.034 ppm (ave. = 0.032 ppm) in/on grain,
and <0.033-<0.045 ppm (ave. = 0.041 ppm) in/on straw (Table C.4). :

Residues of parent and the metabolite iPr-20H DA MKH 3586 were significantly higher than
metabolite DA MKH 3586. Also, residues were higher, in some cases nearly 10x higher, injon |

samples from the Tifton GA site. No explanation for this variation was provided by the
petitioner. :

Common cultural practices were used 1o maintain plants, and the weather conditions and the

maintenance chemicals and fertilizer used in the study did not have a notable impact on the
- residue data.

TABLE C.3. Residues of Amicarbazone in Rotational Crops Following a Single Application of 2 70% WDG.
" [ Location EPA Varety | Total | PBI' | Harvest | Mawix Residues (ppm)’
(Coumy. State. Region Rate {days} lmcrval_
Year) (b (DAP) ¢ Amicarbazone Da MKH j-Pr-2-OH Toal
8.i/A) 2586 MKH 3586 :
! Mustard Greens
;Tiﬁon, GaA, 1997 2 Florida 0.45 28 112 jLleaves| 0.036, 0.063 | ND*.(0.006) | 0.015,0.022 <0.061, <0.095
,;Slilwel!. KS. 5 Bloomsdnle 0.45 39 83 Leaves ND, ND ND, ND 0.028,0.031 | <0.048, <0.051
G697
{Tifton, GA, 1997 2 Florida 0.45 i20 112 {Lleaves § (0.008), 0.01] ND,ND 0.013,0.020 | <0.033, <0.041
{ Oxford, IN, 1997 5. |Tendergreen | 0.44 125 51 |Leaves| ND,ND ND,ND | 0.011,0025 {<0.031, <0.045
i Stifwell, KS, s |curly 043 J.119 23 |Leaves{ ND,ND ND,ND | 00150020 |<0.035, <0.040
1997
Tifion, G4, 1998 2 Flonda 0.45 241 732 Leaves { 0.014,0016 | 0.016,0.016 } 0.119.0.142 0.150,0.174
Oxford, IN, 1967 5 Tendetgreen 0.43 262 51 Leaves | 0.012,0.011 (0.006). ND | 0.035,0.028 |<0.057,<0.049
Stilweil, KS, S Curly 0.45 249 64 Leaves ¢0.006), 0.010, (2.009) | 0.041,0.042 |<0.061, <0.062
1997 : ’ (0.005) ' :
Tition, GA, 1997 2 -|Flonda 0.45 300 143 {Leaves ND,ND ND, ND 0.011,0.017 |<0.031,<0.037
Oxiord, IN, 1997 5 Tendergreen 0.45 319 51 Leaves ND, ND (0.0055, ND | 0.021,0.023 |<0.041, <0.043
"S;i;\:»el). KS, ) 5 Curly 0.45 308 o4 Leaves ND, ND ND, ND 0.021,0.024 ] <0.044, <0.024
11997 3 .
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Residies of Amicarbazone in Rotational Crops Following a Single Application of 2 70% WDG.

TABLE C3.
Location EPA Vanety Total PBI' | Harvest | Matrix Residues (ppm)}*
{County, State, Region Rate (days) | .Intcrval i
Year) (b (DAP)* Amicasbazone | DAMKH | i-Pr-2-OH Total
2.i/A) 3586 MEKH 3586
Turpips
| Tision, GA, 1997 2 [Purple Top 0.45 28 112 |Tops | 0.010,0.037 | ND. (0.005) {{C.005),0.014 <003 «ua)
’ Roots ND, ND ND,ND ND,ND 0.0 003
Stilwell, KS. 5 |Purple Top 0.45 39 84 |Tops | 0.011,(0.009) | 0.026,0.020 | 6.083.0.075 | Giiz «ns
1997, Roots ND, ND ND, ND ND,ND | <0.030. <030
Tifton, GA, 1997 2 [Purple Top 0.45 120 | 112 {Tops | 0.014,0019 |(0.005.0.007) ] 0.020.0.026 |<0.0az 11033
Roots ND, ND ND, ND ND.ND <().030 03
Oxford, IN, 1997 5 |purple Top . | "0.45 125 69 |Tops | (0.004,0006) | ND,(0.006) | 0.011.0.019 |=0.031. -0.039
Roots ND, ND ND. ND ND.ND | 6.030. 0030
Sulwell. XS, 5 Purple Top 0.42 119 42 Tops (0.006, 0.005) |(0.005),0.014 | 0.024.0.035 | <0032 nonse
1997 Roots | ND,ND ND, ND ND.ND | <0.03C. oo
Tifior, GA, 1998 2 |Pumple Top 0.45 253 61 [Tops | 0.022,00i7- | 0.026.0.018 | 0.183.0124 | 02336, 1%
: o , Roots | ND,ND ND.ND ND.ND | <0.030. ~0 o
Oxford, [N, 1997 5 |Purple Top 045 | 262 62 |Tops | 0.022,0.028 |(0.006,0.008)| 0.025.0.028 | <0051 <0067
Roots | * ND,ND ND,ND ND,ND | <0.030. <G.03¢
Stilwell, KS, 5 |Pumple Top 045 | 249 79 |Tops | (0.005,0.006) |(0.007.0.007) | 0.033.0.045 |<0.083. <0.06¢
1997 Roots ND. ND ND, ND ND.ND | <0.030. <0.036
Tifion, GA, 1997 2 |purple Top 045 | 300 | 143 {Tops | (0003.0.003) | (0002). KD | 0.018.0.025 |<0038. <0.043
Roots ND, ND ND, ND ND.ND  |-nezn o3
Oxiord, IN, 1997 5 |Purple Top 0.45 | 381 62 |Tops | (0.009.0.008) |{0.006,0.006) ! 0.021.001& | voay 063y
" |{Roots ND, ND ND. ND ND,ND | <0.030. <0030
Stilwell, KS. 5 |Purple Top 0.45 | 308 79" |Tops | (0.002,0.003) |(0.005,0.003) | 0.022.0.022 |<0.042. <0.042
1997 Roots | ND,ND ND. ND ND.ND | <0.030. <0.030
Wheat !
Tittoz, GA, 1997 2 - |Pioneer 0.45 29 119 {Forage | 0.074, 0088 | ND.(0.002) | 0.099.0.113 |<0.183. <0.21}
139 }Hay 0.235,0.217 ND.ND | 0.142.0.170 | <0.387. <0.36%
172 | Grain ND. ND ND.ND | 0035.0049 |<0.055. <00
Straw | 0,142,005 | 00220022 | 0.260.0.258 | 0425 0255
Oxford. IN, 1997 5 |Siewan 0.45 34 251 |Forage | 0.028.0.038 ND,ND | 0030.0.03¢ | <0068, <0082
59 |Hay | 00270022 | ND.ND | 5035 003§ | <0075 <0670
280 | Grain ND, ND NI ND G023 0622 F0045 <0 (33
Istraw | (0.009.0.007) |(0.003,0.003) | 0.030.0.025 | <1050, <0.045
Stilwell, KS, 5 |Kad 92 0.45 1 314 |Forage | (0.003.0.003) | ND.ND | 0037,0.043 |0 057, <0.063
1997 232 |Hay ND. ND ND. (0.006) | 0.057.0.672 | 41077 -nog3
270 |Grain ND, ND NDOND | 0026,0028 |<u0se nods
Straw | (0.002.0.001) |¢.002.0.002) [10.030.0.026 | <0030, ~v.0d6

-
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Residits of Amicarbazoiie in Rotationa! Crops Following a Single Application of 2 70% WDG.

DaP =

Days Afler Planting.

TABLE C.3.
| Location EPA Variety Total | PBI' | Harvest | Mawnix Residues (ppm)’
‘(Coumy bmxe Region Rate | (days) | Interval .
'Year) (b (DAP)* Amicarbazone | DAMKH | i-Pr-2-OH Toial
: 8i/A) 3586 MEKH 3586
Tfon Ga 1957 | 2 Pioneer 0.45 122 | 115 |Forage { (0.008,6.007) | ND,ND | 0.080,0.064 |<0.100, <0.084
i 139 |Hay | 0.016,0.018 ND,ND | 0.104,0.097 | <0.130, <0.125
172 |Grain | (0.006), ND | (0.003).ND | 0.026,0.023 | <0045, <0.043
5 Sraw | 0.013,(0.010) f(0.003,0.002) | 0.163,0.152 |<0.186.<0.174
{Oxrord. IN, 1997 | S |Stewan 035 | 122 | 251 |Forage | (0.005,0.005) | ND,ND | 0.028,0025 | <0048 <0045
25¢ |Hay ND,ND ND, ND 0.037,0.031 |<0037.<0.051
280 |Grain | (0.004,0.004) | ND,ND | 0.013,0016 |<0033, <0036
Staw | (0.003,0.003) [(0.003,0.002) | 0.039,0.029. | <0.059, <0.049
Stilweil; KS, . 5 |Ral 92 046 | 123 | 207 |Forage | ND,ND ND.ND | 0.026.0.027 |<0.046, <0.047
11997 225 |Hay ND, ND ND.ND | 0.045,0.041 |<0.066, <0.051
263 |Grain ND, ND ND,ND | 0.015,002i |<0.035, <0.04}
P Straw ND,ND  {(0.001,0.002) | 0.015,0.020 }<0.035, <0.040
' i Tifion,GA, 1998 | 2 [Pioneer 045 | 237 | 127 |Forage | ND, (0.002) ND,ND | 0.034.0.032 |<0.054. <0.052
; : 165 {Hay ND,ND ND;ND | 0.055,0051 | <0.075. <0.07}
' 189  |Grain ND, ND ND,ND | 0012,0.012 |<0.032, <0034
. A Staw | (0.002,0.001) |(0.003,0.002) | 0.049,0.056 {<0.069,<0.076
IOxford, IN, 1997 | 5 |Penawana 04s | 262 s1 |Forage | 0.015,0013 ND,ND | 0.048,0.050 |<0.073, <0.073
: 67 |Hay | €.022.0028 ND,ND | 0.093.0.093 |<0.125,<0.13]
95 |Grain | (0.006,0004) | ND,ND | 0.024.0.024 |<0.044, <0.044
Swaw | (0.005,0.004) {(0.005,0.006) | 0.041.0.035 |<0.051.<0.055
Tifion, GA, 1998 | 2 [Pioneer 045 | 297 | 127 {Fomgz | ND.ND ND,ND  }0.022,(0.009) | <0.042. <0.030
165 |Hay ND, ND ND,ND | 0.021,0.043 |<0.031, <0.063
189 {Grain | ND &0 ND | ND.N¥DND | WD, ND.  |<0.030.<0.030
(0.006)
Straw | (0.002,0.003) | (0.003),ND | 0.020,0013 | <0.040, <0.033
Oxford, IN, 1997 5 |Penawana 045 | 319 51 |Forage } (0.007.0.004) | ND,ND | 0.032.0035 | <0.052. <0.055
! 67 |Hay | 0.014. 0014 ND,ND | 0.065,0.097 |<0.089,<0.12]
i 95 |Grain |0010,(0.007) | ND,ND | 0.014,0014 |<0.034, <0.034
: ) Straw | (0.003.0.003) |(0.007,0.006) | 0.025.0.025 |<0.045, <0.045
At PBI = Plant Back [nterval '

The LOQ 15 0.01 ppm tor each dna]yv- in/on each matrix; the LOD was 0.001 ppm for wheut straw, 0.002 ppm jor turnip

tops, wheal forage. and whest grain, 0.005 ppm for musiard greens and wheat hay, and 0.008 ppm for turnip roots.

Total residues are the sum ol amicarbazone, DA MKH 3586, and Pr-2-OH DA MKH 3586 residues in parent
equivalents; the LOQ wus used for individua} residues reporied at <LOQ in calculating total residues.

ND = not detected: residues were <LOD. Residues ’LOQ but )I OD are reported in parentheses. Values in italics are
from repest analysis of the sample.
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TABLE C4. ~Summary of Residue Data in Representative Rotational Crops Following Primary
Treatment of Bare Soil with Amicarbazone (70% WDG). ’

Commodity Total Rate |  PBI Total Residue Levels (ppm) ! .
(Ibaiv/A) | (days) n Mio. | Max. | HAFT? Median Mean Std. Dev

(STMdR?) | (STMRY) ‘
Muistard 0.43-045 | 28-39 4 <0.048 | <0095 | <0.07% 0.056 0.064 0022
Greens 119-125 6 <0.031 | <0.045 | <0.038 0.038 0.038 0,005
241262 | 6 <0.049 | 0174 0.162 0.062 0.092 0.055
300-319 [ <0.031 <0.044 <0.042 0.041 0040 0.00<
Tumip Tops | 0.42-0.45 | 28-39 4 <0.030 | 01207 <0.113 0.083 0.079 g
' 119-125 6 <0.031 .| <0059 | <0.051 0.043 0045 o
249262 | 6 <0.061 | 0230 0.195 . 0.067 0.108 U071
300-381 6 <0.038 | <0.045 | <0.042 0.042 0.041 0.002
Turnip Roots 28-39 4 <0.030 | <0.030 |- <0.030 <0.030 <0.030 NAY
119-125 6 <0.030 | <0.030 | <0.030 <0.030 <0.030 NA
249262 | 6 <0.030 | <0.030¢ | <0.030 <0.030 | <0.03C Na
300-381 6 <0.036 | <0.030 | <0.030 <0.020 <0.030 NA
| Wheat Forage | 0.450.46 | 29-34 6 <0.057 | <0211 | <0.197 10.075 2.111 0,068
122123 | 6 <0.045 | <0100 | <0.092 0.048 G062 0,024
137262 | 4 <0052 | <0073} <0.073 0.064 ¢.063 0.012
297319 | ¢ <0.030 | <0.055 | <0.054 0.047 0.045 0.01)
Wheat Hay 29-34 6 <0.070 | <0397 | <0.382 0.085 0182 " 1al
122123 | 6 <0.051- | <0.130 | <0.128 0.064 0.082 TOAYS
237262 | 4 <0.071 | <0131 | <0.128 0.100 0.101 D32
29731 | 4 <0.0a1 | «0.121 | <0.105 0.076 0.079 Y
| Wheat Grain 29-34 6 <0:043 | <0068 | <0.062 0.047 0,051 0.1
122:123 | 6 <0.023 | <0046 | <0.045 0.039 0,030 0,605
237262 | 4 <0.032 | <0044 | <0.044 0.039 v.020 4 006
. 297319 | 4 <0.030 [ <0034 <0.034 0.032 0.032 0.002
Wheat Straw 20.34 6 | <0045 | 0485 0.455 0.050 0,184 0.211
122123 | 6 <0.035 | <0.186 | <0.180 0.054 0051 4 a0
237262 | 4 <0.055 | <0076 | <0.073 0.065 0.065 0.009
297-319 | 4 <0.023 | <0045 ] <0.045 0.043 0.041 0.000

The LOQ is 0.01 ppm for each analvie infon ench malrix: the LOD were 0.001 ppm for wheat straw., 0.002 ppm for
turnip tops, wheat forage, and wheat grair, 0.005 ppm for musiard greens and wheat hay. and 0 D0 ppm for tumip
roots. Total residues are the sum of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 residues in purent
equivalents; the LOQ was used for individual residues reporied at <LOQ in caleulating total residues

HAFT = Highest Average Field Trial.

STMdR = Supervised Trial Median Residue: STMR = Supervised Trial Mean Residue.

NA-+Not Applicable.
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Limited Field Accumulation in Rotational Crops - Mustard Greens, Tumips. and Wheat

%v

" D.. CONCLUSION -

Pending submission of adequate supporting storage stabiliry datz, the limited field rotational crop
_data are adequate. As quantifiable residues were observed in all rotated crops, the data indicate
thai extended rotational crop field studies will be required.

1
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Primary EvaTuator Manying Xue, Chemist - ' M
- . RAB3/HED (75090 AN Date: 05/31/05

| Approved by Leung Cheng, Semor Chemist: :
‘. RABI/HED (7509€) .~ (/Dite: 05/31/05 M

This DER was onginally prcparcd under contract by Dynamac Corporation (1910 Sedwick Rd., Building
100, Suite B; Durham, NC 27713; submitted 1/07/2005). The DER has been l'CVlCV\Cd by the HED and

revised to reflect current OPP policics.

STUDY REPORT:

46145302 Moore, S..& Harbin, A. (2003) An Analytical Method for the Detcrmnmnor of MKH
3586, DA MKH 3586, and iPr-20H DA MKH 3586 Residues m Various Plant Matrices by LC-
MS/MS. Lab Project Number: 200258: TMN-226. Unpublished study prepared by Bayer
CropSmence 18< . {OPPTS 860.1340} : ' :

EXECUTIVE SUMMARY:

In conjunction with the field rotational crop trials and processing studies, the petitioner. submitted
method validation data for a newer HPLC/MS/MS method (Bayer Method 200258) for
determining residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 in/on
various plant commodities. This method is essentially a revised version of the earlier proposed
enforcement method (Bayer Method 108340). The new method utilizes a simpler extraction
procedure and the same extraction solvents that were used in the corn metabolism study, which
has been shown to adequately recover all three residues of concern.

For Method 200258, residues are extracted from most plant matrices (except oil matrices) with
0.1% aqueous acetic acid in acetonitnie (ACN):water (4:1,.v/v). Ground samples are initially.
soaked for 30 minutes in the extraction solvent and then homogenized. Celite is added and
residues are filtered. A mixture of the deuterated internal standards are added at this point. For -
oil matrices, residues are extracted by mixing with hexane and then adding an equal volume of
'0.1% aqueous acetic acid in ACN:water (4:1, v/v). Residue in the lower ACN phase are saved
and the deuterated internal standards are added. For cleanup of all samples, residues are then
eluted through a Bond Elut Certify 11 cartndge (rxed mode C; and SCX SPE) using 0.1%
aqueous acetic acid in ACN:water (4:1, v/v). Residues are concentrated, diluted with a small
amount of methanol, and then brought to the final volume with aqueous 5 mM ammonium
bicarbonate. Residues are analyzed by LC/MS/MS and are quantified using the deuterated
internal reference standards, monitoring thc transition of parent ions 1o its daughtcr 1ons for each
analyte.

DP Barcode D309766/ MRID No. 46145302 : Page ] of 12
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The validaied'LOQ is 0.01 pin for amicarbazone and its metabolites DA.MKH 3586 and /Pr-2-

OH DA MKH 3586 in/on all matrices. Depending on the plant matrix, the LOD is 0.001 1-
0.0097 ppm for amicarbazone, 0.0013-0.0087 ppm for DA MKH 3586, and 0.0017-0.0058 ppm
for iPr-2-OH DA MKH 3586. :

In a method validation trial using control samples of mustard and turnip leaves and wheat forage.
hay, siraw and grain fortified with each analvte at 0.01 and 0.10 ppm, -average recoveries for
amicarbazone and both metabolites ranged from 87-113%,.with standard deviations of =1-14%
In addition, in a series of extensive rotational crop field trials and processing studies. average
procedural recoveries for each analyte were 89-1 14% with siandard deviations of £1-13% from
alfalfa, cotton, soybean, sugarcane, and wheat RACs and processed commodities. Apparent
residues of each analyte were <0.01 ppm in/on ali contro! samples.

The HPLC/MS/MS method (Bayer Method 200258) is adequate for collecting data on residues of
amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 in/on various Crop matrices.

- STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in this study, the method validation data are classified
as scientifically acceptable. The new method (Method 200258) may serve as an alternate
enforcement method, provided that supporting independent laboratory validation (ILV) and
radiolabeled extraction efficiency data be submitted to demonstrate method performance (ACB
memo. 5/27/05, A. Kamel). :

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document [DP Barcode D309766].

COMPLIANCE:

Signed and dated GLP, quality assurance, and data confidentiality statements were provided. No
deviations were noted that would impact the acceptability the study results or their interpretation

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence, or early
postemergence application to field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permanent
tolerances established for amicarbazone. The original petitioner was Bayer Corporation;
however, Bayer Corporation has since sold amicarbazone to Arvesta Corporation, who is now the
petitioner for amicarbazone. In conjunction with the subject tolerance petition. Arvesta has
submitted an application for Section 3 registration of a 70% dry flowable (DF) formulation
(Amicarbazone DF Herbicide; EPA File Symbol No. 66330-UA).

DP Buarcode D309766/ MRID No. 46145302 ; Page 2 of 12
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The nomenclature and physitochemical properties of amicarbazone are presented below in

Tables A.1 and A.2.

TABLE A.1.'

Amicarbazone Nomenclature.

Chernical structure

i
o

CH,

N

H

H,C N N N

ch X \n/ T
CH, © 0

Common name Armicarbazone
Company experimentai name MKH 3586 o - : .
TUPAC name ' 4-amino-N-en-buryl-, 5-d:bydm-3-|sopropyl-5-oxo -1H-1,2,4-mrazole-1 carboxamide
1 CAS pame 4-aminoN1, ]-dxmet.hylclh)d)—1 S-dﬂnydm-\_(l—methyletbyl)é-nxo -1H-1,2,4 4niazole-1-
. carboxearnide .
CAS registry numiber 129905-90-5
End-use formulation-(EP) 70% DF
DA MKH 3586 (metabolite H.C
proposed for regulation) ’
CH
N 3
H |
. 'H]CXNYN\/NH
el bl
CH, O 0
N1, dimethylethyl)<, S-dmyam 3-(1-mcmu£mvl)~5-om -1H-1,2 4-uwiazole-1 -
. ] carboxamide

iPr-2-OH DA MKH 2586 H,C
(metabolite proposed for /OH
regulation) CH

3

Z—Z

H
HC _N_ . NH
w1
CH, 0 O

N-(1.1-dimethylethyl}-4,5-dihydro-3-( 1-hydroxy- 1 -methylethyl)- 5-oxo- l H-1,2.4-

triazole- 1 -carboxamide
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tat

TABLEA.2. ~ Ph}'sicochem'i?aTPropertigs of Technical Grade Amicarbazone.

Parameter Value’ Rejerence™
Melting poinl/range 137.5°C MRID 4512150}
pH 7.06 (2.5% sturry) MRID 45121501
Density o 1.12 g/mL @ 20°C. MRID 4512130¢
Wazer solubility 4.6g1 MRID 45121501
Solvent solubility n-Heplane = (.07, xylepe = 9.2, MRID 45121502

} -octanol = £3, 2-propanol = 110,
ethy acetate = 140, acetone >250,
polyethylene glycol = 79, acetonitnle >250,
dimethylsulioxide = 230, dichloromethane >250

Vapor pressure 3.00x10%Pa a 25°C MRID 45121504
1.30 x 10*Para 20°C .

'| Dissociation constant. pK, Does not dissaciate. No acidic or basic propertes. MRID 45121501

Octanol/water pariton : pKa=17(log P, =1.23 @ pH 7 (20°C) MRID 43121502
coeficient, Log(Kqgw!) .

UV /visible absorpuion Peak @221 nm: molar absorptivity (1000 cm*/mol) MRID 4312150t
spectrum

»D288202. MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2002.

B. MATERIALS AND METHODS.
B.1. Data-Gathering Method (Bayer Method 200258)

The petitioner submitted method validation data for a new LC/MS/MS-method (Bayer Method
200258) that is similar 1o the earlier proposed tolerance enforcement method (Bayer Method
108340). This revised method is reported to be more rapid than the earlier method and vet still
maintains the same level of sensitivity. The principal differences between the two methods are in
" the initial extraction and cleanup procedures. The new method extracts samples by
homogenization in 0.1% aqueous acetic acid in ACN:water (4:1, v/v) rather than using an
accelerated soivent extractor with aqueous phosphoric acid. The extraction solvent used m the
new meihod is also the same extraction solvent used in the earlier corn metabolism study. In
addition, the new method uses a different type of SPE cartridge (mixed mode C, and SCX) for
cleanup than the earlier method (C\s). The newer method was used to determine residues in the
extensive field rotational crop trials on alfalfa, cotton, soybeans, wheat, and the processing
studies on cotton, soybeans. wheat. and sugarcane.

B.1.1. Principle of the Method:

For most plant matrices (excepi oil matrices), residues are extracted with C.!% aqueous acetic
acid in ACN:water (4:1. v/v). Ground samples are initially soaked for 30 minutes in the
extraction solvent and then homogenized. Celite is added and residues are-filiered. A mixture of
:he deuterated standards of each analyte are added at this point to serve as internal standards. For

DP Barcode D309766/ MRID No. 46143302 Page 4 of 12



HED Records Center Series 361 Science Reviews - File R110166 - Page 72 of 306

Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation .
DACO 721,722, 7.2.3 and 7.4/OPPTS 860.1340/0ECD 1A 4.2.5, 476 and 4.3

§§ Residue Analvtical Method - Varnous Plant Commodites

@a ot

oil matrices, residues are extacted by mixing with hexane and then adding an equal volume of
0.1% aqueous acetic acid in ACN:water (4:1, v/v). Residue in the lower ACN phase are saved
and the deuterated internal standards are added. For cleanup of all samples, residues are then
eluted through a Bond Elut Certify II cartridge (mixed mode C; and SCX SPE) using 0.1%
aqueous acetic acid in ACN:water (4:1, v/v). Residues are concentrated, diluted with a small
amount of methanol, and then brought to the final volume with agueous 5 mM ammonium
bicarbonate. Residues are analyzed by LC/MS/MS using electrospray ionization. Residues are
quantified using deuterated internal reference standards by monitoring the following transition of -
parent ions to its daughter ion for each analyte: :

amicarbazone: nv/z 242 to m/z 143

[*H,)amicarbazone: m/z 251 to m/z 143

DA MKH 3586: m/z 227 to mVz 128

[*H,]DA MKH 3586: m/z 236 1o m/z 128

iPr-2-OH DA MKH 3586: nvz 243 to m/z 144

[*Hg)iPr-2-OH DA MKH 3586: m/z 249 to m/z 150.

The validated LOQ is 0.01 ppm for amicarbazone and its metabolites DA MKH 3586 and iPr-2-
OH DA MKH 3586 in/on all matrices. Depending on the plant matrix, the LOD 15 0. 0011-
0.0097 ppm for amicarbazone,-0.0013-0.0087 ppm for DA MKH 3586, and 0.0017-0.0058 ppm
for iPr-2-OH DA MKH 3586.

TABLE B.1.1.  Summary Parameters for the Analytical Method Used for the Quarititation of
Amicarbazane Residues in Plant Commodities.

Method ID Bayer Method 200258

Analyies Amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586

Extraction Mosi plant matrices: 0.1% agueous agetic acid in ACN:water (4:1, v/v)

solventtechniqus Oil marices: equal volurnes of hexane and 0.1% agueous acetic acid in ACN:water (1, v/v)
Cleanup strategies Mixed C, and SCX SPE cartridge etuted with 0.1% agueocus acetic acid m ACN:waler {41}, v/v)
Instrument/Deteclor HPLC with Waters X-terme RPC-18 column (150 mm x 4.6 nurz, 5 wmn iilm thickness) and an

MS/MS detector equipped with an electrospray interface operating in the posilive ion mode.
Residues are quantiiled by monitoring the transition of parent tg its daughter ion for cach anaiwvie:

amicarbazone {m/z 242 10 143) [*Ho)amicarbazone (inz 253 10 143)
DA MKH 2586 (m/z 227 to 128) ) [FHs)DA MKH 3586 {m’z 23510 128)

{Pr-2-OH DA MKH 3586 {m/z 243 10 144) [*H,}iPr-2-OH DA MKH 3586 (m‘z 245 1o 150)

Standardization method Internal standards (Deuterated standards of each analyte)

Stability of std sohitions All neat standards were stored at <-15° C and all prinary and secondary standards were stored at
<10° C. Storage duration for the std samples and siability data were not reported.

" Retention times Armucarbazone: ~9 minutes; DA MKH 3586: ~8 minutes; Pr-2-OH DA MKH 2586: ~6 mioutes

B.1.2. Method Validation

For method validation,.threc control samples of mustard leaves, turnip tops, and wheat forage,
hay, grain, and straw from the limited field rotational crop study were fonified separately with
amicarbazone, DA MKH 3586 and /Pr-2-OH DA MKH 3586 at 0.01 and 0.10 ppm. Fortified
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samples were Analyzed for €ach analyte along with control samples using the procedures
described above.

In addition. concurrent method recovery data were provided in conjunction with the extensive
rotational crop field trials and processmg studies on alfalfa, cotton, soybeans, sugarcane and
wheat. In each study, control samples of the various raw and processed plant commodities
samples were fortified with amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 2586 at
0.01-5.0 ppm and analyzed along with treated samples using LC/MS/MS Method 200258.

B.2. Enforcement Method (Bayer Method 108340)

A LC/MS/MS method (Method 108340) has been proposed for the enforcement of tolerances for
amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 residues in/on plant commodities.
This method has been validated and found to be adequate for data collection and tolerance
enforcement.

G RESULTS AND DISCUSSION
C.1. Data-Gathering Method (Bayer Method 200258)

Recoveries of arnicarbazone, DA MKH 3586, and /Pr-2-OH DA MKH 3586 for all forufication
levels from all plant matrices were within the acceptable 70-120% range (Table C.1.1). Average
recoveries for amicarbazone ranged from 90-112%, with standard dewviations of 1.7-13.6%.
Average recoveries for DA MKH 3586 ranged from 87-113%, with standard deviations of =1.5-
12.5%. Average recoveries for iPr-2-OH DA MKH 3386 ranged from 89-111%, with standard
deviations of =1.0-8.1%. '

Field residue studies conducted in 1997 were analyzed for residues of amicarbazone using
Method 108340. Representative samples of mustard green leaves. turnip tops. and wheat forage.
wheat hay, wheat grain and wheat straw from three 1997 rotational crop studies were re-analyzed
using Method 200258. Similar results were obtained (Table C.1.2).

DP Barcode D309766/ MRID No. 46145302 Page 6 of 12
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TABLE C.1.1.~ Recovery Resiilis from Methoed Validation Trial for HPLC/MS/MS Method (Bayer
Method 200258) using Various Plant Matrices.’
Matrix Spiking | Sampie " Amicarbazope DA MKH 3586 iP:-2-OH DA MKH 3586
Level | . size Recoveries (%) Recoveries (%) Recoveries (%)
tmgke) Range | Mean = sid dev Range | Mean = stddev | Range | Mean = sid dev.
Wheat 0.01 3 100-105 103 2.6 103-115 | 108:-64 105-115 11235 |
forage 0.10 2 104-109 107 2.6 91-94 9317 103-110 107235
Wheat 0.01 3 102-112 108£5.5 103-106 104 1.5 103-113 109 = 5.1
hay 0.10 3 105-119 112270 98-111 106=6.8 98-104 102=3.2
-Wheat 0.01 3 99-111 | 107269 92-102 96 = 5.3 103-107 105 = 2.1
grain 0.10 3 105-119 11=71 96-107 100 = 6.4 104-107 W06=17
Wheat 0.01 3 79-106 92:136 7396 §7212.5 8296 =81
smw 0.10 3 84-94 90=55 84-92 87 = 4.4 8594 80z 4.6
Musiard 0.01 2 100-106 102232 92-106 101278 98-104 102232
greens 0.10 2 95-105 100=5.0 97106 1012 4.5 98-100 992 1.0
Turnip 0.01- 3 106-105 1072 1.7 110-117 11335 96-108 03 6.4
1ops 10,10 -3 | 104117 109 7.2 100-106 435 102-104 1032'1.0
TABLE C.1.2.  Comparative Residue Levels in Parts per Million using HPLC/MS/MS Methods (Bayer
Method 108340 and 200258) with Various Piant Matrices (BASF Report No. 109560).
Matrix Sample Method Amicarbazone DA MKH 3586 iPr-2-OH-DA MKH | Toal'
1586
Wheat forage 105298 108340 0.07394 0.00109 0.09852 0.174
200258 | 0.09648.0.11676 | 0.00172,0.00152 | ©.093750.10548 0.207
105299 108340 0.0882 0.00199 0.11305 0203
200258 | 0.124150.13995 { 0.00215.0.00228 | 0.11135,0.12737 0252
Wheat hay 105253 108340 | 0.00405 ND? 0.05646 0.0605
200258 |.0.00509,0.00450 ND,0.00010 0.07691,0.07283 0.0757
105254 108340 0.00329 0.00064 0.07238 00753
) 1200258 | 0.004390.00493 | 060022000018 | 0.06987,0.07690 0.0783
Wheat grain 105304 108340 . ND ND 0.03518 0.0352
' 200258 | 0.00106,0.00015 0.00119,ND 0.05115,0.04880 0.0512
105305 108340 ND ND 0.03851 0.0485
200258 | 0.06019,0.00020 - NDND 0.05287,0.05374 0.0545
Wheat straw - 105391 108340 0.00342 0.00665 0.02506 0.0351
200258 | 0.00516,0.00503 | 0.00730,0.00666 | 0.02682,0.02616 | 0.0386
105392 108340 0.00269 0.00572 0.02463 0.023}
200258 | 0.00544,0.00453 | 0.00650.0.00686 | 0.02768,0.02699 0.0390
Mustard 104578 108340 0.03551 0.00202 0.01465 0.0532
greens 200258 | 0.03467.0.03385 | 0.00271,0.00243 | 0.01498,0.01386 0.0512
104579 - 108340 0.06321 0.00576 002196 0.0909
200258 | 0.07396,0.05569 | 0.00374,0.00377 0.02229,0.02209 0.0908
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TABLEC.1.27 Comparativ'ﬂi&idue Levels in Parts per Million using HPLC/MS/MS Methods (Bayer
Method 108340 and 200258) with Various Plant Matrices (BASF Report No. 109560).

Matix - Sammple Method Amucarbazone | DA MKH 3586 iPr-2-OH DA MKH Total!
- ’ : 3586

Turip tops 105418 108340 0.01021 ND 0.00522 L0154

200258 0.00868,0.00957 | 0.00226,0.00229 0.00535,0.00577 0.6170

105419 108340 0.03697 0.00515 001437 00565

200258 0.04118,0.04261 | 0.00494,0.0055% 0.01751,0.01621 0640

! Rounded off to 3 significam figures. Denote average values if duplicate samples were analyzed.

: ND=no: detected; residues were <LOD. LOD was 0.00! ppm for wheat sraw, 0.002 ppm for tumip iops. wheai
forage, and wheat grain, 0.005 ppm for mustard greens and wheat hay. See DER for MRID 36145302 "N in thix
table wes treated as zero when summing the total residues. .

In addition, control samples fortified with each analyte were analyzed concurrently with treaied
and control samples using Method 200258 during the analysis of samples from the extensive
rotational crop field trials and processing studies on alfalfa, cotion, soybeans, sugarcane and
wheat. Recovery ai the method LOQ was evaluated for each analyte in all mairices, and a second
higher fortification (0.05-5.0 ppm) was evaluated in mosi matrices. ’

Individual recoveries for each analyie from each matrix were adequate, ranging from 75-119%
(Table C.1.3). For all three analytes, average procedural recoveries (£S.D.) were 97-100% (<3-
6%) from alfalfa forage and hay, 92-105% (1-13%) from cotton RACs and broccssed fractions,
90-114% (=1-8%) from sugarcane and its processed fractions, 89-106% (=2-13%) from sovbean
RACs and processed commodities, and 91-105% (=1-9%) from wheat RACs and processed
commodities. Apparen: residues of each analyte were <0.01 ppm in/on all control samples.
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DACO 7.2.1,7.2.2. 7.2.3 and 7.4/OPPTS 860.1340/0ECD IIA 4.2.5,4.2.6 and 4.3
Residue Analvtical Method - Various Plant Commodities

2
i

Simmary of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and /Pr-2-OH DA MKH

"TABLE C.1.3. _
3586 from Various Plant Matrices using LC/MS/MS Method 200258. )
Matrix Spikig | Sample - Amicarbazone ‘DA MKH 3586 iPr-2-OH DA MKH 3586
Level | size Recoveries (%) Recoveries (%) Recoveries (%)
me/ke) Range | Mcensddey | Range | Meanzsiddev | Remge | Meoan=siddev
46145303 der! o ?
Alfalfa forage 0.01 93-108 99+ 6 93-110 100+ 6 96-105 99z3
Alfilfa hay 0.01 6 . | 91-106 100z 6 90-105 975 97-107 995
0.10 3 {.103-107 91-98 94.99
46145304.der’
Cotton 001 3 100-113 1045 102-119 1057 100-105 9826
undelinted seed 0.10 6 96-106 96-104 86-99
Conon gin 0.01 4 95-108 97:9 81-105 928 100-104 99z 3
byproducts 0.20 3 84-96 93-96 9298 '
46145305.der!
Cotton 6.01 4 95-112. 10327 97-111 1047 3-100 9227
undelipted seed . ’
Curtonseed 0.01 3 96-103 100 = 4 84-117 102212 101-107 105 £ 3
meal . 3
Cononseed 0.01 3 88-92 90 =2 95-109 101 =7 8789 68:1
refined oil . .
Cononseed 0.01 3 103-107 105=2 8%-104 968 100-106 10323
hulls
46145306.der! ) )
Sugarcane 0.01 9]-98 964 97-100 98 = 3 94-98 97=3
0.10 2 96-100 93-101 84-101
Refined sugar 0.01 3 100-103 10222 105-118 11428 98-99 68 =1
Blackstrap 0.01 3 99-104 97+ 96-103 96 = 5 97-100 97:2
molasses 0.70 3 92.95 91-92 93-96 _
Bagasse 0.0 3 88-93 93=4 98-101 94: 6 §9-92 90 =2
0.20 3 92.98 85-01 791
46145307 der !
Soybean forage | . 0.01 -8 87-107 96+ 5 91-105 98 = § 88-112 | . 100=7
2.0 3 90-98 93.102 9397 '
Soybean hay” 0.0k 8 93-116 104 £ 10 84-116 989 -84-107 0827
50 3 82115 92-104 9296 .
Soybesn seed 0.01 8 86-118 100 = 11 96-116 99 = 13 91-105 982 4
0.60 2 90-109 7585 93-99

DP Barcode D309766/ MRID No. 46'145302
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¥

DACO 7.2.1.7.2.2, 7.2.3 and 7.4/OPPTS 860.1340/0ECD 1A 4.2.5. 42.6and 4.3
Residue Analviical Method - Various Plamt Commodiues

=

TABLE C.1.3.

Summarv of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and /Pr-2-OH DA MKH
1586 from Various Plani Matrices using LC/MS/MS Method 200258.

Matrix Spiking | Sample Amicarbazone - DA MKH 3586 iPr-2-OH DA MKH 3586
Levc'el size Recoveries (%) Recovenes (% Recovenes (%)
(meke) Range i Mecan = std dev | * Range J Mean = std dev |, Rangpe l Mcan = std dev
46145308 der! .
Sovbean seed 0.01 K] 101-109 106= 4 as-108 100=6 8£6-96 Yyiz S
0.20 2 100-111 9199 97-100
Sovbean hulls 0.0} 3 80-102 98 =9 8i-111 0332 73-102 BN
0.20 3 97-105 82-94 05-103
Sovbean meal 0.01 2 92-101 10125 106-110 1012 7 57-100 REE
0.30 3 100-103 92-96 95-9% -
Deodorized oil 0.01 3 94-100 9723 93104 -1 9726 87.92 ¥9 =32
46143309.der’!
Wheat forage 0.01 8 87-102 G7x6 @s-112 100 5 03-102 YN - 4
0.20 3 96-i02 97-101 ' 99-102
\Wheat hay 0.01 9 85-101 954 38-103 94 = S §9-99 03 =12
0.70 3 9296 86-96 90-94
Wheat grain 0.01 8 97-105 101 =3 92-104 100 =5 92-105 1002 2
0.10 2 106-107 103-108 96-103
Wiheat straw 0.01 3 81-97 9N =5 83-104 93= 7 86-99 QR
0.30 K 90-98 91-92 90-93
46145310.der’
Whee! grain 0.0] 2 99-102 9827 06-97 9721 102-1G5 100 = S
. 0.05 3 84-93 95-99 93-97
\Wheat bran 0.01 3 93-102 97 =4 99-101 992 97-100 98 =2
© 010 2 92-10} 94.99 95-9v
Wheat tlour 0.0t 3 103-111 1019 98-109 97=7 103-108 10§ -6
0.10 3 §5-110. 89-94 62.97
Wheat shorts 0.0 2 103137 105=7 95-99 98=2 104105 09 =6
0.10 2 G5-104 96-99 82-96
Wheat 0.01 3 93-108 100= 5 Q5-105 99 = & 97-100 98 = 1
middlings 010" | 3 | 93102 94.99 97-98

! Field rowational crop tral and processed cormodity data are reviewed in 46145303 der throuph 461453 10.der
currently under review.
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Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corparzmon
DAGO 7.2.1, 7.2.2,7.2.3 and 7.4/OPPTS 860.1340/0ECD 1A 4.2.5, 426and43

! Residue Analytical Mcthod - Various PlamCommodmes _ :

o
&

A e N

Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of
Amicarbazone, DA MKH 3586 and iPr-2-OH DA MKH 3586 Residues in Plant RAC and

Processed Commodities. * )
" | Amicarbazone, DA MKH 3586, and /Pr-2-OH DA MKH 3586

TABLE C.1.47

Analvies

HPLC with an MS/MS detector equipped with an ion electrospray operating in the positive ion
mode. Residues are quantified by monnonng the transition of parent to its daughter ion for each
a?_nl»de

vmm.arbamnc(m/z 24210 143) [*H, Jarmicarbazone (m/z 251 10 143)

DA MKH 3586 (vz 227 to 128) ["HyJDA MKH 3586 (m'2 23610 128)
iPr-2-OH DA MKH 3586 (m/z 243 10 144) [*H)iPr-2-OH DA MKH 3586 (mz 249 10-150)

Equipment ID

L irnit of quantiwtion 0.01 ppm for each analyte in each matrix. -
(LOQ) . .
Limit of detection | Matrix Amicarbazone DAMKH 3586  iPr-2-0H DA MKH 3586
(LOD) . Whest forege 0.0019 0.0047 _ 0.0027
Wheat hay 0.0038 .ooor2 . :0.0036
Wheat grain 0.0046 0.0037 ~ 0.0017
Wheat straw 0.0097 0.0087 0.0058
Mustard greens 0.0021 . 0.0052 " 0.0024
Turmip tops - 0.0011 . 00026 0.0045

Accuracy/Precision . For fontifications at 0.01 and 0.10 prn, average method recoveries were 89-112% for all three
apalytes from all matrices, with standard deviations of £1.0-13.6%.

Linearity .| Example standard curves for amicarbezone DA MKH 3586, and i/Pr-2-OH DA MKH 2586 from
- all matrices at concentrations from 0.0005-0.100 ppm had coeffioients of determination’ 20.9958.

Specificity The contro} chromatograms generally have no peaks above the cﬁmrmlcgrapbic background and
the spiked sample chromatograms contain only the analyte pedk of nterzst. Peaks were well
defined and symmetical. There appeared to be no carryover 1o the foliowing chromatograms. -

! The daa for this table are based op duta trom the method validation trial using control samples of mustard and mraips
leaves and wheat forage, hay, straw and gram.

‘C.2. Enforcement Method ‘ .

As indicated above, the newer LC/MS/\dS Method (Bayer Method 200258) is essentially a
revised version of the earlier proposed enforcement method. The new méthod utilizes a simpler
extraction procedure and the same extraction solvent that was used in the corn metabolism study,
which has been shown 1o adequately-recover all three residues of concern. Method 200258 may
serve as an alternate enforcement method, provided that supporting independent laboratory
validation (ILV) and radiolabeled extraction efficiency data be submitted 10 demonstrate method
performance (ACB memo, 5/27/2005, A. Kamel)

- D.. CONCLUSION

The HPLC/MS/MS Method (Baycr Method 200"58) was successfully validated using various
plant matrices and is adequate for data collection. The validated LOQ for amicarbazone, DA -
MRH 3586, and iPr-2-OH DA MKH 3586 15 0.01 ppm in/on all matrices tested.

DP Barcode D309766/ MRID No. 46145302 . : Pagellof 12~
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Y DACO 7.4.4/0PPTS 860.1900/0ECD 11A 6.6.3, 6.8.7 and THA 8.6
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Primary Evaluator Manying Xue, Chermust P o
' RABB/I{ED'(7509C)/[,-1/UVW\/’/\\’< Date: 0?/23/03
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te: 03/23/05 M

This DER was oriéinally prepared under contract by Dynamac Corporation (1910 Sedwick Rd., Suite B;
Durham. NC 27713; submirted 1/07/2003). The DER has been reviewed by the HED and revised to

reflect current OPP policics.

Approved by " Leung Cheng, Senior Chemist
A RAB3/HED (7509C)

STUDY REPORT:

46145303 Krolski, M. (2003) MKH 3586 70 WG - Magnitude of the Residues in the Rotational
Crop of Alfalfa. Lab Project Number: 200456: TMN-0246. Unpublished study prepared by

Bayer CropScience. 190 p.

EXECUTIVE SUMMARY:

Twelve field rotational crop trials were conducted at field sites throughout the US during 2000-
2001. At.each of the test sites, bare soil was treated once with amicarbazone (70% WDG) at
0.434-0.454 Ib ai/A using ground equipment. ‘The maximurm seasonal use rate for any rotated
crop is 0.451b ai/A on field corn. At each site, a rotatonal crop of alfalfa was planted 939-123
days (~4 months) afier reatment. Duplicate treated samples and a single controi sample of
alfalfa forage and hay were harvested at the first cunting of alfalfa, 41-286 days after planting
(DAP). Hay samples from three of the tests were allowed 10 dry in the field for 2-4 days prior to
sampling. Samples from the second and third cutting of alfalfa were not collected. Samples
wire stored frozen from collection to analysis for up to 23 months, an interval that is.nos
supporied by the available storage stability data. Data demonstrating the stability of residues of -
amicarbazone. DA MKH 3586, and iPr-20H DA MXH 3586 in/on representative plant marrices
‘remain ouistanding. :

Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2-OH DA MKH 3586 using an adequate LC-MS/MS method (Bayer Method 200258) which is
‘'similar to the proposed enforcement method for plant commodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% agueous acetic acid in ACN:water (4:1, v/v),
concentrated and cleaned up by solid phase extraction. Residues were quantified by LC-MS/MS,
using deuterated internal standards of each analyte. Residues of metabolites were reported in
parent equivalents. The LOQ was 0.01 ppm each for amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 infon all matrices. The limits of detection (LODs) for
dmicarbazone were calculated 10'be 0.002 and 0.004-ppm for-amicarbazone infon forage-and hay,
0.002 ppm for DA MKH 3586 in/on alfalfa forage and hay, and 0.001 and 0.002 ppm for iPr-2-
OH DA MKH 3586 in/on forage and hay.
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Residues of amicarbazone were <0.01-0.017 ppm in/on forage and <0.01-0.054 ppm in/on hay
samples from alfalfa planted at a ~4-month PBI. Residues of DA MKH 3586 were <0.01 ppm
in/on all alfalfa forage and hay samples. Residues of iPr-20H DA MKH 3586 were <0.01 ppm
in/on alfalfa forage and <0.01-0.014 ppm in/on hay. Combined residues were <0.030-<0.037
ppm (ave = 0.017 ppm) in/on alfalfa forage and <0.030-<0.074 ppm (ave. = 0.025 ppm) in/on
hay.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in this study, the field rotational crop data are
classified as scientifically acceptable, pending submission of acceptable supporting siorage
stability data. In addition, nformation pertaining to the weather conditions (including
temperatures) over the course of the study, with comparison to historical averages (for both
temperature and rainfall), should be submmea for the rotationai crop field tnals; a discussion of
any unusual weather conditions should be included. Because the proposed use pattern of
amicarbazone is dependeni on soil type. soil pH, and soil organic matier, information periaining
" to these characteristics should be submitted for all field trials. The acceptability of this study for
regulatory purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary
Document DP Barcode D309766.

COMPLIANCE:

Slzncd and dated GLP, quality-assurance, and data confidentiality-statements-were provided. No
eviations from regulatory requirements were noted that would impact the study resulis or their
interpretation.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence, or early
postemergence application to field com for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. Tere are currently no permaneni
tolerances established for amicarbazone. The original petitioner was Bayer Corporation:
however, Bayer Corporation has since sold amicarbazone to Arvesta Corporation, which is now
the petitioner for amicarbazone. In conjunction with the subject tolerance petition, Arvesta has
submitied an application for Section 3 registration of a 70% water dispersible granuie (WDG, -
DF) formulation (Amicarbazone DF Herbicide; EPA File Symbol No. 66330-UA). The 70% DF
formulation is to be applied as preplant, precmergence. or early postemergence broadcast sprays
at 0.22-0.45 Ib ai/A for preplant/preemergence application, or 0.10-0.15 Ib av'A for
postemergence anphcauon The petitioner has submitted extended field rotational crop trial data
on alfalfa

The nomcnclaturc and physicochemical properties of amicarbazone are presented below in
Tables A.1 and A2

DP Barcode D309766/ MRID No. 46145303 Page 2 of ©



HED Records Center Series 361 Science Reviews - File R110166 - Page 82 of 306

.
R
L

B Amicarbazone/MKH 3586/PC Code 114004/Arvesia Corporation -
..y DACQ744/OPPTS 860.1900/0ECD 1A 6.6.3, 6.8.7 and HIA 8.6
“ "8 Field Accumulation in Rotational Crops - Alfalfa

—

-z

TABLE A.1.

Amicarbazone Nomenclature.

Chemical structure

H [~ 1.
HC N N N
H"C>]/ Y \[r \:\’h__,
CH, O 0

Common name

Amicarbazone

Company experimental name

MKH 3586

[TUPAC name

4~aminoN—tert-buryl-4',5~dihydro-3-isopropyl-5-oxo-]H—l ,2,&-trinzole-1-carboxamide

CAS pame 4-aminoMN-(1,1-dimethylethyl}<4,5-dihydro-3-(1-methylethyl}-5-ox0-1/-1.2 ¢ -mazole-1-
carboxarmnide )

CAS registry number 129909-90-6

End-use formulation'(EP) 70% dry flowable (DF) formulation ( EPA Reg. No. 66330)
| DA MKH 3586 (metabolite HC

proposed for regulation) ."

I:H_j
H |
H,C N N NH
CH, O o}

N-(1,1-dimethylethyl}-4,5-dthydro-3-(1-methylethyl}-S-oxo0-14-1,2 4-tnazole- 1-
carboxamide ’ .

7Pr-2-OH DA MKH 3586
(metabolite proposed for
regulation)

HC on-
/
CH,
N 3
H |
H,CXN N NH
o \{r [r
O 0O

CH,

N-(1,1-dimethylethyl)-4,5-dithydro-3-(1-hydroxy-1-methylethyl)-5-0xo0-H-1,2 4-

tnazole- I -carboxamide
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TABLE A.2. - Physicochemi?éﬁ’mperties of Technical Grade Amicarbazone

Parameter Value - Reference”
Melting poinvrange 137.5°C MRID 45121501
pH 7.06 (2.5% slurry) MRID 45121501 -
Density 1.12 g/mb @ 20°C MRID 45121501
Water solubility 1.6l MRID 4512350}

Solvent solubility
(g1)

n-Heptane = 0.07, xviene = 9.2,
j-octanol = 43, 2-propanol = 110,
ethyl acetate = 140, acetone >250,
polyethylene glycol = 79, acetonitrite >250,
dimethylsulfoxide = 250, dichloromethane >250

MRID 451215G2

Vapor pressure

300 5 10°Pa @ 25°C
1.30 2 10%Pa (@ 20°C

MRID 4512150)

Dissociation constant, pK,

Does not dissociate. No acidic or basic properues.

MRID 45121201

.| Octanclwater partition pKa = 17(log P, =1.23 @ pH 7 (20°C) MRID 45121592
coefficient, Log(Kqw) )
UVivisible absorption Peak @221 nm; molar absorptivity (1000 cm*/mol) MRID 4512150;
spectrum ,

= 3288202, MRIDs 45121501 & 45121502, S.B. Mathuy, 07/07:2003.

s,

B. EXPERIMENTAL DESIGN

B.1. Study Site Information

Twelve field rotational crop trials were conducted at field sites throughout the US during 2000-
2001 At each of the test sites, bare soil.was treated once with amicarbazone (70% WDG) at
0.434-0.454 Ib ai/A using ground equipment. The maximum seasonal use rate for any rotated
crop is 0.451b ai/A on field com. At each'site, a rotational crop of alfalfa was planted 99-123

days {(~4 months) after treaiment.
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TABLE B.1.1. ™ Trial Site Condifions.
Trial Identification . Soil characteristics Meteorological dath
(Ciiy. State, Year) Type %OM | pH ] CEC- | Towl rainfall during |  Overall monthly
) | (meg/g) | study period (inches) | temperature rangs (°C)
North Rose, NY, 2000 Notreponed=NR | NR | NR | NR 48.57 NR
Suffolk, VA, 2000 NR NR | NR- | NR . 41.58 NR
Saginaw, M1, 2000 NR NR | NR | NR 13.97 NR
Carnpbell, MN, 2001 " NR NR | NR | NR 13.91 NR
Leonard, MO, 2001 AR NR | NR | NR 34.95 NR
Dow, IL, 2000 NR NR [ NR | NR 45.84 NR
Carlyle, IL, 2000 NR NR |'NR | NR " 46.93 NR
York, NE, 2001 NR . NR | MR | MR 18.24 NR
Grande Island, NE, 2001 NR NR | NR | NR 10.78 NR
| Smithfield, UT, 2000 NR NR | NR | NR 6.75 MR
Fresno, CA, 2000 | NR NR | NR | MR 7.95 NR
Ephrate, WA, 2000 NR NR | NR | NR 1.62 NR

Detailed meteorological date were not provided.

" Detailed soil characteristics data and meteorological data were not provided. Rainfall was
supplemented with irrigation as needed.

Study Use Pattern.

TABLE B.1.2.

Location EP! Application _Tank Mix
(Couaty. State) Year Method; Timiog Vol | SingleRate | No.of | Aduvans

. (GPAY) (lb ai/A) Appl.

North Rose, NY', 2000 70% WDG broadcast; bare ground 19.8 0.451 1 None
Suffolk, VA, 2000 70% WDG broadcast; bare grouad 14.7 0.448 i None
Sagipaw, M, 2000 70% WDG ‘broadcast; bare ground 17.5 0.45% 1 Noné
Campbell, MN, 2001 70% WDG broadcast, bare ground 14.9 0.451 i None
Leonard, MO, 2001 70% WDG | broadcast, bare ground 16.2 0.453° ] None
Dow, IL, 2000 70% WDG broadcast; bare ground 14.8 0.445 1 None
Carlyle, IL, 2000 70% WDG broadcast; bare ground 16.4 0.345 i Noge
York, NE, 2001 70% WDG broadcast: bare ground 19.6 0.448 -1 None
Grande Island, NE, 2001 70% WDG broadcast; bare ground 19.5 0.447 Y None
Srnithfield, UT, 2000 70% WDG roadcast; bare ground 15.0 0.454 1 -:\‘one
Fresno, CA, 2000 70% WDG broadcast; bare ground 18.1 0.434 1 None
Ephrata, WA, 2000 70% WDG broadcast: bare ground 16.2 0.450 1 None

EP = End-use Product.
All applicatious were made using gyound equipment.

Duphcate trcatcd samp]cs and a single control sample of alfalfa forage (>2.5 1bs each) and hay
(>1.5 Ibs each) were harvcstcd at antervals reflecting normaI agricultural practices at each site.
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Forage and ha¥ samples were Rarvested from the first cutting of alfalfa, 41-286 days after
planting (DAP). Hay samples from three of the tests were allowed 10 dry in the field for 2-4 days
prior 10 sampling. Samnples from the second and third cutting of aifalfa were not collecied. Afier
collection, samples were placed in frozen storage at the test facility within 4 hours of collection.
stored frozen for 5-56 days, then shipped frozen by ACDS freezer truck to the analytical
laboratory, Bayer Research. Park (BRP), Stilwell, KS and stored frozen (<-1 3¢ C) prior 10
analysis. Samples were stored frozen from collection to analysis for up to 23 months.

B.2.  Analytical Methodology

Samples of alfalfa forage and hay were analyzed for residues of amicarbazone-and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586 by using an LC-MS/MS method (Bayer Method
200258), which is similar to the proposed enforcement method for plant commodities {Bayer
Method 108340). Only a brief description of the method was included in the submission. For a
complete description of the method, refer to 46145302.der (currently under review).

Briefly, homogenized samples were exwracted with 0.1% aqueous acetic acid in ACN:water {(4:].
v/v). Following filtration and the addition of deuterated internal standards, the residues were
cleaned up by solid phase extraction (mixed C; and SCX cartridge). Residues were quanuiied by
LC-MS/MS, using deuterated internal reference standards of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586. Residues of metabolites were reporied in parent
equivalents. The validated LOQ was 0.01 ppm for amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 in/on all matrices. The LODs for the three analytes were
calculated based on the recovery data at the LOQ and using the following formula: (SD ai the
LOQ) X 1y, (for n-1 replicates). The LODs for amicarbazone were 0.002 and 0.004 ppm for
alfalfa forage and hay. The LOD for DA MKH 3586 was 0.002 ppm for alfalfa forage and hay
The LOD for iPr-2-OH DA MKH 3586 were 0.001 ppm for forage and 0.002 ppm for hay.

In the current-submission. the LC-MS/MS method was validated using concurrent method
recoveries of alfalfa forage and hay samples fortified separately with amicarbazone. DA MKH
3586 and iPr-2-OH DA MKH 3586 at 0.01 or 0.10 ppm.

C. RESULTS AND DISCUSSION

The number of alfalfa rotational crop field trials and the geographic representation of the residue
data on alfalfa forage and hay are adequate according (o the latest EPA Guidance.

The total frozen (< -15° C) siorage intervals were 11-23 months for alfalfa forage and hay
samples (Table C.1). In suppon of the field rotational crop trials, the petiioner cited storage

- stability dara (45121704 .der) submitted in conjunction with a confined rotational crop study. In
that review, it was also stated that LC/MS analyses of some metabolites was conducted up 10 30
months following sample collection; however, the petitioner noted that these analyses were not
quantitative. These data are insufficient to support the current field rotational crop study because
quantitative data were not included in MRID 45121704. :

DP Barcode D309766/ MRID No. 46145303 Page 6 of 9
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| TABLE C.1. = Summary of Storage Conditions ‘
Matrix- - Storage Temp. ('C) Actual Storage Duration I.imit of Demonstrated Storage |-
(months) Stability {months) *
Alfa!fa forage and bay - <15 11-23 NA ’

! NA =not available. Alequste storage swability data are not available for frozen plant oom:xd_ilies.

The LC-MS/MS method (Bayer Method 200258) used to determine amicarbazone residues in/on
alfalfa forage and hay is adequate for data collection. Average concurrent recoveries from alfalfa
forage and hay were 97-100% with standard deviations of £3-6% (Table C.2)." Apparent residues
of amicarbazone were <LOQ in/on all control samples. The LOQ was 0.01 ppm each for
amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 in/on all
matrices. LODs were 0.002 and 0.004 ppm for amicarbazone in/on forage and hay, 0.002 ppm
for DA MKH 3586 infon forage and hay, and 0.001 and 0.002 ppm for 1Pr-2-OH DA MKH 3586
m/on forage and hay. Adequate sample calculations and chromatograms were prowdcd

TABLE C.2. Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586, and LPr-2-0H DA
MXH 3586 from Alfalfa Forage and Hay Using Bayer LC-MS/MS Method 20258.
Matix ] Analvie prke level Sarmpie size (o) Recavenes (%) Meap = sid dev
(mp/kg) -~ (%)
Alfalfa Arnicarbazone 001l 7 93-108 99=6
forage [ pa MKH 3586 001 7 93-110 100 = 6
iPr-2-OH DA MKH 3586, 0.01 7 96-105 99:3
Alfalfa Armmicarbazone 0.01 6 91-106 L1006
hay 0.10 3 103-107 )
DA MKH 3586 0.01 ) 90-105 97 =5
0.10 3 91-93
iPr-2-OH DA MKH 3586 0.01 6 97-167 99z 5
0.10 3 93-99

At a~4-month PBI, residues of amicarbazone were <0.01-0.017 ppm in/on alfalfa forage and
<0.01-0.054 ppm in/on alfalfa hay samples (Table C.3). Residues of DA MKH 3586 were <0.01°
ppm in/on all alfalfa forage and hay samples. Residues of iPr-20H DA MKH 3586 were <0.01
ppm in/on alfalfa forage and <0.01-0.014 ppm in/on hay. When calculating combined residues
of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 (expressed in parent

- equivalents), the LOQ (0.01 ppm) was used for individual residues reported at <LOQ and % du
LOQ (0.005 ppm) was uséd for calculating the average. Combined residues were <0. 030-<0.037
ppm (ave. = 0.017 ppm) m/on alfalfa forage and <0.030-<0. 074 ppm (ave. = 0.025 ppm) infon
hay (Table C.4).

Common cultural practices were used to maintain plants, and the weather conditions and the
maintenance chemicals and femhzcr used in the study did not have a notable impact on the
residue data.

DP Barcode D309766/' MRID No. 46145303 Page 7of 9
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! 'DAP = Days After Planting
: PBI = Plant Back intervat.

The LOQ is U.01 ppm for each analyie infon each matrix. The LODs were as follows: amicarbazone, 0.002 ppm
for forage and 0.004 ppm for hay, DA MKH 3586, 0.002 ppm for forage and hay; iPy-2-OH DA MKH 2586, 0.0U1
ppm for forage and 0.002 ppm for hay. Total residues are the sum of amicarbazone. DA MRE 3586, and 1Pr-2-OH
DA MKH 2586 residues in pareni equivalents: the LOO was used for individual residues reported at <LOQ in
calculating totel residues.

‘ ND = not detected:-residues were <LOD. Residues <LOQ but >LOD are reporied in parcatheses.

DP Barcode D309766/ MRID No. 46145303

Page8of 9

TABLE C3. Residuss of Amicarbazone in Rotational Alfalfa Pianted ~4 months Following a Single Soil Application of
) Amicarbazone (70% WDG).
|Location EPA Variety Total | PBF | Harvest | Matnx Residues {ppm)*

(County, State, Region Rate | (days) | DAP’

Year) _(“-’ Amicarbazone | DA MKH i-Pr-2-OH Combined
ai/A) ’ 1586 MKH 1586 Kessdues

North Rose, NY, ] Excaliber 0.451 120 286 |Forage | (0.002)° ND* ND, ND 'ND. ND oy e

2000 :

Suitolk, VA, 2000 2 Cican Sweep | 0.448 123 277 |[Forage | ND, (0.003) ND,ND ND.ND =03, -0

1000 _

Saginaw, Ml 2000 3 Pioneer 5454 | 0.45) 122 256 |Forage ND, ND ND, ND NTs, N T T

Ca}npbell_ MN, 3 Pioneer 0.451 99 B Forage ND, ND ND,.ND {0.003.0.002) TR TR

2001 534V54

Leonard. MQ. 2001 5 NK 919 0.453 120 149 |Forage ND, ND ND, ND ND.ND EETRSIN

Dow, IL, 2000 5 WL 232 HQ | 0.445 113 257 |Forage ND.ND ND.ND ND.ND Gul oo,

Carlvle, I, 2000 5 Viro 0.445 112 242 {Forage ND, ND ND, ND (0.007,0.003) | <003 GQ@:

York, NE, 2001 S Mulii-Queen | 0.448 116 61 Forage | 0.017,0.016 ND, ND ND,ND <20.037  0wORE

Grande Island, NE, 7 Multi-Queen | 0.447 116 56  |Forage | 0.015.0.015 ND.,ND ND,ND O3 en

2001 ’

Smithfield, UT. S Wintergold 0.454 119 97 Forage | (0.004, 0.006) ND.ND ND, (0.001) 2003, o

2000

Fresno, CA, 2000 10 CLUF 101 0.434 121 34 Forage | (0010),0.015 ] ND.(0.003) | (0.005.0.01G | <003 w03

Ephrata, WA, 2000 1] WL 252 HQ 0.450 116 52 Forage | (0.002, 0.002) ND, ND (0.001), ND <03 0T

Norih Rose, NY. i Excaliber 0.451 120 286 jHay ND. ND ND.ND N N 6t 003

2600

Sefiolk, VA, 2000 2 Clean Sweep | 0.448 123 277 |Hay ND, ND ND,ND ND.ND BRI IR

1000

Saginaw, Mi, 2000 S Pionzer 5434 1 0.451 122 256 (Hav ND,ND ND, ND ND, ND Gl 003

Cumpbell, MN, 5 Pioneer 0.451 99 41 Hay 0.017.0.018 ND. ND (0.002.0.003) | r037 1038

2001 54V54 _ i

Leonard. MO, 2001 5 NK 919 0.453 120 149 |Hay ND, ND ND.ND N NS EORTREN RNk

Dow ., i, 2000 5 Wi, 252 HQ 0.4435 113 257 tHay ND,ND ND, ND ND. ND ER I RTRER TN I

Carlyle, 1., 2000 5 Vigo G.445 113 242 |Hay ND, ND ND. ND 0.012.0013 {<n03z w0

York, NE, 2001 5 Multi-Queen | 0.448 116 1 61 Hay 0.054,0.041} ND, ND ND,ND Q073 N0R1

Grande Island, NE, 7 Mulii-Queen | 0.427 116 56 Hay 0.029.0.035 ND.ND ND.ND G0a6 nnss,

2001 .

Simithiteld, UT, 9 Wintergold 0.454 i@ 97 Hay 0.022.0.023 |(0.003.0.003) | {0.005.0.003) j <022 6043

2000

Fresnd, CA, 2000 10 CUF 10} 0.434 121 84 Hay 0.013.0013 {(0.003.0.003){ 0.010.0.0i1 <0,03% 002

Ephrata, WA, 2000 11 WL 252 HQ 0.450 119 52 Hay (0.005, 0.005) ND, ND (0.003),ND | ~0.03. wud
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TABLE C.4. ~Summary of Ré&Sidue Data in Rnumonal Alfalfa Planted -4 Months Following a Smgle
Soil Application of Amicarbazone (70% WDG).

Commodity Totl Rate | PBL _ ‘Residue Levels (ppm) *
((baiiA) | (@8ys) [T [ Min. | Max. | HAFT' | Median | - Mean | St Dev.
: - (STMdR’) {STMR?)

. Amicarbazone
Alfalfa Forage | 0.43-0.45 99-123 24 <0.01 0.017 0.017 0.005 . 0.007 0.005
Alfalfa Hay . 24 <0.01 -0.054 0.048 0.005 0.014 0.014

DA MKH 3586
Alfalfs Forage | 0.43-0.45 }99-123 } 24 <0.01 . <0.01 } <001 - 0.005 0.005 0
Alfalfa Hay 24 <0.01 <0.01 <0 0t 0.005 0.005
. iPr-2-OH DA MKH 3586
Alfalfs Forage | 0.43-0.45 {99-123 | 24 <0.01 <0.01 <0.01 0.005 0.005 0.002
Alfalfa Hay 24 <0.01 0.014 0.013 0.005 0.006 0.003
Combined Residues

Alfalfa Forage 043045 | 99-123 | 24 <0.03 <0.037 { <0.037 0.015 0.017 0.00=2
Alfalfa Hay ’ 24 <0.03 <0.074 | <0.068 0.019 0.025 - 0.013

! The LOQ is 0.01 ppm for each analyte infon each matrix. The limits of detection (LODs) for amicarbazone were
calculated 1o be 0.002 ppm for alfalfe forage and 0.004 ppm for hay The LOD for DA MKH 3586 was 0.002 ppm: .
for elfalfe forege and hay. The LODs for iPr-2-OH DA MKH 3586 were 0.001 ppm for forage and 0.002 ppm for
bay. Total residues are the sum of amicarbazone, DA MKH 2586, and iPr-2-OH DA MKH 2586 residues in pareat

equivaients; the LOQ was used for individual residues reported at <LOQ in calculating 1otal residues.

: HAFT = Highest Average Field Trial.

i STMdR = Supervised Trial Median Residue; STMR = Supervised Tria} Mean Residue. For calculation of the
median, mean and standard deviation, % the LOQ (0.005 ppm) was used for residues reponed at <LOQ.

D. CONCLUSION

Pending submission of adequate supporting storage stability data, the extended field rotational

crop data on alfalfa forage and hay are adequate.

E. REFERENCES,

~ None

F. DOCUMENT TRACKING .

RDI: ChcmTca:n 02/24/0S;, ChemSAC: 03/16/05

DP Barcode: D309766
PC Code: 114004

Template Version Septzmber 2003
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Primary Evaluator Many.mé Xue, Chemist SRR V-
- RAB3/HED (7509C) »./1-/-L"L.¢~—«Y\”\><‘ Date: 03/23/03

Approved by Leung Cheﬁg, Scr’xio} Chemist / S
‘ RAB3/HED (7509C) /23/OSM
~ Y ' .

This DER was originall_\.v prepared under contract by Dynamac Corporarion (1910 Sedwick Rd,, Suite B;
Durham, NC 27713; submitted 1/07/2005). The DER has been reviewed by the HED and revised to
reflect current OPP policies. . :

STUDY REPORT:

46145304 K.rolski, M. (2003) MKH 3586 70 WG - Magnitude of the Residues in the‘.R‘otaLional -
Crop of Cotion. Lab Project Number: 200456: TMN-0246. Unpublished study prepared by
Bayer CropScience. 190 p. o : ] .

EXECUTIVE SUMMARY:

. Twelve field rotational crop trials on cotton were conducted at field sites throughout the US
during 2000. At each of the test sites, bare soil was treated once with amicarbazone (70% WDG)
at 0.40-0.46 Ib ai/A using ground equipment. The maximum seasonal use rate for any rotated
crop is 0.45 1b ai/A on field corn. At each site, a rotational crop of cotton was planted 329-367
days (11-12 months) after wearment. Duplicate treated samples and a single control sample of
cotton bolls were harvested at intervals reflecting normal agricultural practices at each site, 123-
213 days after planting (DAP). Cotion was harvested using a picker at three locations, a stripper
at three locations, and by hand at the other six locations. Whole cotton seed samples were ginned
and undelinted seed samples were collected from all tests and gin byproducts samples were
collected from six tests (picker and stripper only). Samples were stored frozen from collection to
analysis for up to 12 months, an interval that is not supported by the available storage stability
data. Data demonstrating the stability of residues of amicarbazone, DA MIH 3586, and 1Pr-2-
OH DA MKH 3586 in/on representative plant matrices remain outstanding.

“Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2-OH DA MKH 3586 using an adequate LC-MS/MS method (Bayer Methad 200258) which is
similar to the proposed enforcement method for plant commodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1, v/v),
concentrated, and cleaned up by solid phase extraction. Residues were quantified by LC-
MS/MS, using deuterated internal standards of each analyte. Residues of metabolites were -
reported as paren: equivalents. The LOQ was 0.01 ppm each for amicarbazone and its
metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 in/on all matrices. The LODs for
amicarbazone were 0.005 ppm for undelinted seed and 0.002 ppm for gin bvproducts. The LODs

DP Barcode D309766/ MRID No. 46145304 . : Pagelof 11°
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for DA MKH 3586 were O.b‘ﬁgppm for seed and 0.005 ppm for gin byproducts. The LODs for
iPr-2-OH DA MKH 3586 were 0.002 ppm for seed and 0.004 ppm for gin byproducts. :

Residues of amicarbazone were <0.01 ppm in/on all cotton undelinted seed samples and <0.01 .
0.015 ppm in/on cotton gin byproducts samples from cotton planted at a 12-month PBL.
Residues of DA MKH 3586 were <0.01 ppm in/on all cotton seed samples and <0.01-0.026 ppm
in/on gin byproducts samples. Residues of iPr-20H DA MKH 3586 were <0.01-0.033 ppm
in/on cotton seed and <0.01-0.169 ppm in‘on gin byproducts. Combined residues were <0.030-

<0.053 ppm (ave. = 0.017 ppm) in/on cotton undelinted seed and <0.031-0.210 ppm (ave: =
0.084 ppm) in/on gin byproducts.

- STUDY/WAIVER ACCEPTAB[LITY/DEFIC[ENC[ES/CLARIFICAT]ONS:

Under the conditions and parameters used in this study, the field rotational crop data on cotion
are classified as scientifically acceptable, pending submission of acceptable supporting storage
stability data. In addition, information pertaining to the weather conditions {including
temperatures) over the course of the study, with comparison to historical averages (for boih
temperature and rainfalt), should be submitted for the rotational crop field tals; a discussion of
any unusual weather conditions should be included. Because the proposed use patiern of |
amicarbazone is dependent on soil type, soil pH, and soil organic marter. information pemaining
1o these characteristics should be submitted for all field trials. The acceptability of this study for
regulatory purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary

Document DP Barcode D309766.

COMPLIANCE:

Signed and dated GLP. quality assurance. and data confidenuiality statements were provided. Nc
deviations from regulatory requirements were noted that would impact the study results or their

interpretation.
A.  BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence. or early
postemergence application 1o field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. Tere are currently no permanent

" tolerances established for amicarbazone. The original petitioner was Bayer Corporation:
however, Bayer Corporation has since sold amicarbazone to Arvesta Corporation. which is now
the petitioner for amicarbazone. In conjunction with the subject tolerance petition. Arvesia has
submitted an application for Section 3 registration of a 70% dry flowable (DF) formulaiion
(Amicarbazone DF Herbicide: EPA File Symbol No. 66330-UA). The 70% DF formulation is 10
be applied as preplant, preemergence. or early postemergence broadcast sprays at 0.22-0.45 1b
ai/A for preplant/preemergence application, or 0.10-0-15 Ib ai/A for postemergence application.
The petitioner has submitted extended field rotational crop trial data on cotton.

DP Barcode D309766/ MRID No. 46145304 Page 2 of 11
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The nomenclature and physicochemical properties of amicarbazone are presented below 1n
Tables A.1 and A .2. '

TABLE A.1. Amicarbazone Nomenclature.

Chemical structure B s R \ ‘
| #‘%
N

N——
H !
N

. H,C N
- RE CH, 0 O
Cummon name " | Amicarbazoge
Company experimental pame MKH 3586 )
TUPAC pame 4-smino-N-ert-butyl<d,5<dihvdro-3-isopropyl-5-oxo-1H-1,2,4-triezole- | <arboxamide
.| CAS name 4-aminoN-(1 .ldmmethylethylH,S_-dihydm-}(l-melhylel.hyl)—Soxo- 1H-1,2,4-triazole-1-
: carboxamide : .
CAS registry. ourmnber 129909-90-6
End-use formulation (EP) 70% drv flowable (DF) formulaiion { EPA Reg. No. 66330)
DA MKH 3586 (metabolite . H]C

proposed for regulaticn)

. (H
~ H ]
HC._ N_ _N_ _NH
HJCX \H/ \“/
cH, 0 O

N-(1,1dimethyiethyl)<4,5-dihydro-3-(1 -r'nexhyle'.by))-S-oxo-.l H-1,2 4-tnazole-1-

3

carboxarnide -
iPr-2-OH DA MKH 3586 - H,C
Lo - 3 OH
(metabolite proposed for : /
regulation) v ' CH,

N
H |
~HC N N NH
HCXY\]/
°7 CH, ol c!

N-(11 -dimethylethyl)-4,5-dihydro-3-(1-hydroxy-1 -mcthylcd1yl)-5-oxo.-H- 1.2,4-
triazole- | carboxamide

DP Barcode D309766/ MRID No. 46145304 . . . Page 3 of “'
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TABLE A.2. _ Physicochemical Properties of Technical Grade Amicarbazone.’
Parameter Value Reference”
Melting point/range 137.5°C MRID 45121301
pH 7.06 (2.5% slurry) MRID 45121501
Density 1.12 g/ml @ 20°C MRID 45121 50i
Water solability 4.6 g/l MRID 45121304
Solvent solubility n-Heptane =0.07, xylene = 6.2, MRID 45121502
(L) 1-octanal = 43, 2-propanol = 110,
ethyl acetate = 140, acetone >250,
polyethylene glycol = 79, acetonitrile >230,
dimethylsulfoxide = 250, dichloromethane >2350
Vapor pressure 3.00x 10*Pa@ 25°C MRID 251213501
1.30 x 10*Pa @ 20°C

Dissociaton constant, pK, Does not dissociate. No acidic or basic propertes. MRID 45121501
Octanol/water partition pKa = 17(log P,..=1.23 @ pH 7 (20°C) MRID 45121502
coefficient. Log(Kow) . :

. { UV/visible absorpuon Peak @221 nm: molar absorptivity (1000 ctm*/mol) MRID $5121501
spectrum

= D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN

B.1. Study Site Information

Twelve field rotational crop trials were conducted on cotton at field sites throughout the US
during 2000. At each of the test sites, bare soil was treated once with amicarbazone (70% WDG)
at 0.396-0.463 1b ai/A using ground equipment. The maximunr seasonal use rate for any rotated
crop is 0.45 Ib ai/A on field com. At each site, a rotational crop of cotton was planted 329-367
days (11-12 months) after treatment.

DP Barcode D309766/ MRID No. 46145304 Page 4 of 11
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TABLE B.1.1.  Trial Site Condifions.

Trial Identificdtion Soi} characteristics Meteorological datd
(City, Suste, Year) Type %OM | pH | CEC | Total rainfall during |  Overall monthly
(megfg) | study period (inches) .| temperaturc range c°C)
| Tifton, GA, 2000 Notreported =NR | NR | NR NR 65.5 NR
Benoit, MS, 2000 " NR NR | NR. | NR 488 NR
Greenville, MS, 2000 NR NR NR 66.6 NR
Greeaville, MS. 2000 NR NR NR 66.6 NR
Duncan, OK, 2000 NR NR NR 46.8 NR
Linlefeld, TX, 2000 NR NR NR 215 NR
Halfway, TX, 2000 NR NR NR NR - 20.5 ] NR
Eakly, OK, 2000 NR NR | NR | NR 37.0 NR
1 Claude, TX, 2000 NR NR NR NR 18.] NR
Maricopa, AZ, 2006 NR NR | .NR NR 15.0 NR
Fresno, CA, 2000 NR NR NR. NR 10.4 NR
Ponerville, CA, 2000 NR NR NR NR 6.6 NR

! ~ Deuailed meteorological data were not provided.

Detailed soil characteristics data and meteorological data were not provided. Rainfall was
supplemented with wTigation as needed.

TABLE B.1.2.  Study Use Pattern.
Location EP! Application Tank Mix Harvest
(County, State) Year Nedod. Tommg | Vol | Single Rawe | No.of | Adjuvests | Procedurs
(GPA™} | (lb ai/A) Appl.
Tifton, GA, 2000 700, WDG | broadeast; bare ground 15.9 0.450 1 Noue Picker
Benoit, MS, 2000 70" WDG | broadcast: bare ground 18.9 0.458 | Nope Picker
Greenville, MS, 2000 | 70% WDG | broadcast, bare ground 12.2 0.453 1 None Hand
Greenville, MS, 2000 | 70°c WDG | broadcasi; bare ground 12.2 0.451 1 Nope Hand
Duncan, OK, 2600 70°; WDG | broadceast; bare ground 10.1 | 0.396 1 Nope Stripper
Linlefield, TX, 2000 | 70°c WDG | broadcast; bare ground 12.2 0.454 1 Noge Stripper -
Halfway, TX, 2000 | 7v% WDG | broadcast; barc ground | 16.2 0.444 ] None " Stripper
Eakly, OK, 2000 70°, WDG | broadcast; bare ground 142 0.451 1 Nope Hand
‘Claude, TX, 2000 7005 WDG { broadcast, bare ground 15.0 0.452 1 None Hand
Maricope, AZ, 2000 | 70¢ WDG broadeust: bare ground 14.8 0.459 1 None Picker
Fresno, CA, 2000 70% WDG | broadcast: bare ground 4.8 0.463 1 None Hand
Ponterville, CA, 2000 | 70° WDG | broadeast; bare ground 14.9 0.448 i Nooe Hand

! EP = End-use Product.

All applications were made using ground equipment.

DP Barcode D309766/ MRID No. 46145304
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Duplicate treated samples and a single control sample of cotton bolls were harvested at intervals
_ reflecting normal agricultural practices at each site, 123-213 days after-planting (DAP). Cotton
was harvested using a picker at three locations, a stripper at three locauons, and by hand-at the
other six locations. After collection, cotton seed samples were placed in frozen storage at the test
facility within 5 hours of collection, stored frozen for 0-23 days, then shipped frozen by ACDS
freezer truck to ginning facility, Food and Protein Research and Development Center (FPRDC).
Bryan, TX and stored frozen (<-5° C) prior to ginning. Following ginning, undelinted seed
samples from all tests and gin byproducts samples from six tests (picker and stnpper only) were
shipped frozen by ACDS freezer truck to the analytical laboratory. Bayer Research Park (BRP).
Stilwell, KS and stored frozén (<-5° C) prior to analysis. Samples were stored frozen from

collection to analysis for up to 12 months.

B.2. Analytical Methodology

‘Samples of cotton seed and gin byproducts were analyzed for residues of amicarbazane and its -
metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 by using an LC-MS/MS method
(Bayer Method 200258), which is similar to the proposed enforcement method for plant
commodities (Bayer Method 108340). Only a brief description of the method was included in
fhe submission. For a complete descripnon of the method; refer1o-46145302.der{currently

under review).

Bnefly, homogenized samples were extracted with 0.1% aqueous acetic acid in ACN:warer (4:1.
v/v). Following filtration and the addition of deuterated intenal standards, the residues were
cleaned up by solid phase extraction (mixed C, and SCX cartnidge). Residues were quantified by
LC-MS/MS, using deuterated internal reference standards of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586. Residues of metabolites were reporied in pareni
equivalents. The validated LOQ was 0.01 ppm for amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 in/on all matrices. The LODs for the three analytes were
calculated based on the recovery data at the LOQ and using the following formula: (SD at the
LOQ) x 1,4, (for n-1 replicates). The LODs for amicarbazone were 0.005 and 0.002 ppm for
cottonseed and gin byproducts. The LODs for DA MKH 3586 were 0.006 ppm for cotton seed
and 0.005 ppm for gin byproducts. The LODs for iPr-2-OH DA MKH 3586 were 0.002 ppm for

seed and 0.004 ppm for gin byproducts.

In the current submission, the LC-MS/MS method was validated using concurrent method
recoveries of cotton seed and gin byproducts samples forufied separately with amicarbazone. DA
MKH 3586 and iPr-2-OH DA MKH 3586 each at 0.01 and 0.1 or 0.20 ppm. '

C. RESULTS AND DISCUSSION

The number of cotton rotational field trials and the geographic representation of the residue data
on cottonseed and cotton gin byproducts are adequate according to the latest EPA Guidance.

DP Barcode D309766/ MRID No. 46145304 Page 6 of 11
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The total frozén (< -5° C) siGfage intervals were 10-12 months for cotton undelinted seed and gin
byproducts samples (Table C.1). In support of the field rotational crop trials, the petitioner cited
storage stability data (45121704 .der) submitted in conjunction with a confined rotational-crop
~study. In that review, it was also stated that LC/MS analyses of some metabolites was conducted

up to 30 months following sample collection for certain metabolites; however, the petitioner _
noted that these analyses were not quantitative. These data are insufficient to support the current
field rotational crop study because quantitaiive-data were-not included in MRID 45121704,

TABLE C.1. Summary of Storage Conditions

Matnix Storage Temp. ('C) Actual Storage Duration Limit of Demonstrated Storage
(months) Stability (months) !

Coiton seed and gin byproducts . <-5 10-12 NA

! NA =not available. Alequate storage siability data are not available for frozen plant commedaies.

The LC-MS/MS method (Bayer Method 200258) used to determine amicarbazone residues in/on
cotton undelinted.seed and gin byproducts is adequate for data collecuion. Average concurrent

.recoveries from seed and gin byproducts were 92-104% with standard deviations of £4-9% -
(Table C.2). Apparent residues of amicarbazone were <LOQ in/on all conirol samples. The -
LOQ was 0.01 ppm each for amicarbazone and its metabolites DA MKH 3586 and 1Pr-2-OH DA
MKH 3586 in/on all matrices. The LODs were 0.005 and 0.002 ppm for amicarbazone in/on
cotion seed and gin byproducts, 0.006 and 0.005 ppm for DA MKH 3586 in/on.seeds and gin
byproducts, and 0.002 and 0.004 ppm for iPr-2-OH DA MKH 3586 in/on seeds and gin
byproducts. Adequate sample calculations and chromatograms were provided.

TABLE C.2. . Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586, and iPr-2-OH DA
MKH 3586 from Cotton Seed and Gin byproducts using Bayer LC-¥1S/MS Method
200258. i _ ‘ :
Cuotton Matrix Analyte Spike level Sample size (n) Recovernies (%) Mean = sid dev.
(mg/kg) {%)
| Undelinted | Amjcarbazone ' 0.01 3 100-113 1045
seed : . . 010 6 96-106
Da MKH 3586 0.01 3 102-119 o oH02=7
0.10 6 96-104
iPr-2-OH DA MKH 3586 0.01 3 100-10S 98 =6
’ . 0.10 6 86-99
Gin . Amicarbazone . 001 4 95-108 97=9
byproducts ' 0.70 3 84-96
DA MKH 3586 0.01 4 81-10% $2=8
0.20 3 93-96
LPrZ—OH DA MKH 3586 0.01 4 100-104 99+ 4
0.20 3 94-98
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At a~12-month PBI, residti?é ‘of amicarbazone were <0.01 ppm in/on all cotton undelinted seed
samples and <0.01-0.015 ppm in/on cotton gin byproducts samples (Table C.3). Residues of DA
MKH 3586 were <0.01 ppm in/on all cotton seed samples and <0.01-0.026 ppm in/on gin
‘byproducts samples. Residues of iPr-20H DA MKH 3586 were <0.01-0.033 ppm in/on cotton
seed and <0.01-0.169 ppm in/on gin byproducts. When calculating combined residues of
amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 (expressed in parent equivalents).
the LOQ (0.01 ppm) was used for individual residues reported at <LOQ and % the LOQ (0.005
ppm) was used for calculating the average. Combined residues were <0.030-<0.053 ppm (ave. =
0.017 ppm) in‘on cotton undelinted seed and <0.031-0.210 ppm (ave. = 0.084 ppm) in/on gin
byproducts (Table C.4). : '

Common cultural practices were used to maintain plants, and the weather conditions and the
maintenance chemicals and fertilizer used in the study did not have a notable impaci on the

residue data.
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1BLEC3. Residues of Amlcarbazone e in Rotational Cotton Planted ~12 Months Following a Single Soil Application of
Amicarbazone (70% WDG).
“ation EPA Variety Towel | PBI' | Harvest | Matnx Residues (ppm)*
: hunty, State, | Region Rate | (days) | DAP! :
3 oar) : (ib Amicarbazone { DA MKH i-Pr-2-OH ° Combined
avA) 3536 MEKH 3586 Residues

-'-l fton, GA, 2 DPL S415RR | 0450 | 364 [175(PY |Undelinted | ND,ND’ ND,ND ND, ND <0.03, <0.03
2000. Seed :
Benoit, MS, 4 DPL NuCOTN | '0.458 | 351 |147(P) |Undelinted ND, ND ND, ND (0.003,0.003) | <0.03,<0.03
2000 33B Seed
Greenville, 4 Suregrow 125 0.453 367 125 {Undelinted ND, ND ND, ND ND, ND <0.03,<0.03 °
MS, 2000 BR. - 1Seed : . )
Greenville, 4 DPL NuCOTN | 0.45!} 367 123 Undelinted ND, ND ND, ND ND,ND <0.03.<0.03
MS, 2000 33B Seed .
Duncan, OK; 6 Paymaster 0.396 351 ] 152(S) |Undelinted ND, ND ND, ND (0.004,0.005) | <0.05,<0.03 -
2000 2326 BGRR Seed ) :

T':leﬁeld, X, 8 Paymaster 0.454 356 | 134(S) {Undelinied ND,ND (0.006), ND 0.033,0.021 | <0.053.-0.041
- 0 2326 BGRR.- Seed - .

B “way, TX, 8 Paymaster 0.434 361 182 (S) {Undelinted ND,ND ND, ND (0.008,0.008) | <0.03,<0.03
- 2200 RR RR Seed o :

_!: Jy, OK, 8 Paymaster 0.451 353 16S | Undelinted ND, ND ND, ND {0.003.0.003) | <0.03, <0.03
T 2280 " {Seed )

-(. aude, TX, 8 Payrnaster 0.452 367 171 Undelinted ND, ND ND,ND (0.002.0.002) | <0.03, <0.03
200 2336 RR Seed '
Maricopa, AZ, 10 |Hvbrid 3114- 0.459 | 329 | 213 (P) | Undelinted ND, ND ND, WD ND, ND <0.03, <0.03
2000 “Jcom Seed i
rresno, CA, 10 Acala Maxxa 0.463 150 171 }Undelined ND, ND ND, YND ND, ND <0.03, <0.03
2000 . Seed
Porerville, . 10 DP 6207 Acaia | 0.448 364 179 |Undelinied ND,ND ND,ND ND, (0.002). | <0.03, <0.03
CA, 2600 _ : Seed _
Tifion. GA, 2 DPL 5415 RR 0.450 364 | 175(P) |G (0.005, 0.006) ND, ND 0.035,0.041 {<0.055, <0.061
2000 byproducts
Baoit, MS, 4 DPL NuCOTN | 0458 351 147 (P) [ Gin 0.015,{0.009)] 0.026, ND 0.169,0.105 | 0.210, <0.125 |

127750 33B byproducts ;
v . ncan, OK, 6 Paymaster 0.396 151 192 (S) |Gn (0.002, 0.003) ND,ND 0.012,0.011 | <0.042, <0.031
.o 2326 BGRR . byproducts

1 iefield, TX, | 8 |Paymaster 0453 | 356 {154(S) IGin ND. ND ND.ND 0.047,0.047 -| <0.067, <0.067
2.0 2326 BGRR R byproducts .
I -fway, TX. 8 Paymaster 0.4434 361 { 182(S) |Gin 0.013,(0.006) | ND, 0.010 "0.120, 0.094 <0.143, <0.114
30 ’ 2200 RR RR’ byproducts )
Maricopa, AZ, \Q Hybnd 3114- 0.459 329 213 (P) |Gin (0.005,0.007) | ND, (0.605) 0.06%; 0.085 |<0.088. <0.105
2000 com byproducts . '

¥

)

DAP = Days Afier Planting; PBI

= Plant Back Interval.

Thbe LOQ is 0.01 ppm for each analyte in/on each matrix. The calculated LODs were as follows: amicarbazone, 0.005
and 0.002 ppm injon seeds and gin byproducts: DA MKH 3586, 0.006 and 0.005 ppm in/on seeds and gin byprodusts;
and iPr-2-OH DA MKH 3586, 0.002 and 0.004 ppm in/on seeds and gio byproducts. Total residues are the ‘sum of
amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 residues in parent equivalents; the LOQ was used for

individual residues reporied at <LOQ in calculaiing to1a) residues.
ND = not detected; residues were <LOD. Residues <LOQ but >LOD are reported in pnn:mheses

" P = harvested using 2 picker, S = hurvested using a suripper.

DP Barcode D309766/ MRID No 46145304
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TABLE CA4. -Summary of Residue Data in Rotational Cotton Planted ~12 months Following a Single Soil
Application of Amicarbazone (70% WDG).

Conmnodity | Towl Rawe | PBI Residue Levels (ppm) '
: (loavA) | (dsys) I T i, Max. HAFT® | Median Mean | Std. Dev
(STMdRY) | (STMRY)
. Amicarbazone
Cotton Seed | 040046 | 329- | 234 | <0.01 <0.01 <0 01 0.005 0.00% N
Cotton Gin 37 M5 1 <001, 0.015 <0.012 0.006 0.006 0’003
byproducis
DA MKH 13586
Cotton Seed | 0.40-0.46 | 329- | 24 | <0.0 <0.01 <0.01 ~0.005 0.005 <n.005
Cotton Gin 367 ] <oo 0.026 <0.018 0.008 0.007 g
byproducts : .
iPr-2-OH DA MKH 3586
Cotion Seed | 0.40-0.46 | 329- | 24 | <001 0.033 | 0.027 0.005 0 006 0 00~
_|Corton Gin 12| oon 0.169 0.127 0.058 0 070 nos"
byproducts
Combined Residues
Coton Seed | 0.40-045 | 329- | 23 | <0.03 <0.053 <0.047 0.015 0.017 0 006
Cotton Gin 367 | <00m 0.210 <0.168 0.068 0.084 g oss
byproducts

' The LOQ is 0.01 ppm for each analyte in/on each matrix. The calculated LODs were as follows: amicarbazooe, 0 00¢
and 0.002 ppm infon seeds and gin byproducis: DA MKH 3586, 0.006 and 0.005 ppm {or infon seeds and gin
byproducts; and iPr-2-OH DA MKH 3586, (.00 and 0.004 ppm for in/on seeds and gin byproducis. Total residues
are the sum of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 residues in pareni equivalemis: the Lou
was used for individual residues reported at <LOQ in calcuiating 1otal residues.

: HAFT = Highest Average Field Trial.

! STMdR = Supervised Trial Median Residue; STMR = Supervised Trial Mean Residue. For caleulation of'the median.
mean and standard deviation, b3 the LOQ (6.005 pm) was used for residues reported at <.0QQ.

¢ NA=Not Applicable.

D. CONCLUSION

Pending submission of adequate supporting storage stability data, the extended field rotationai
crop data on cotion are adequate and indicate that tolerances will be required on cotton
undelinted seed and gin byproducts. :

E. REFERENCES

None
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\k\x‘d

Primary Evaluator  Manying Xue, Chemust AV
RAB3/HED (7509C) /MW/V\ Date: 03/23/05

'Approved by Leung Cheng, Senior Chemust )
RAB3/HED (7509C) e, 03/23/03/4(;()

This DER was originally prepared under contract by Dynamac Corporation (1910 Sedwick Rd., Building

100, Suite B; Durham, NC 27713; submitted 1/07/2005). The DER has been reviewed by the HED and

revised to reflect current OPP policies.

STUDY REPORT:

46145305 Krolski, M. (2003) MKH 3586 70 WG - Magnitude of the Residue in Cottonseed

Processed Commuodities. Lab Project Number: 200459: TMN-0255. Unpublished study prepared
by Bayer CropScience. 255 p.

EXECUTIVE SUMMARY: : .

In a single test conducted in GA during 2000, bare soil was treated once with amicarbazone (70%
WDG) at 2.25 1b a/A (5x) using ground equipment. The maximum seasonal use rate for any
rotated crop is 0.45 Ib ai/A on field corn. A rotational crop of cotton was planted 12 months afier
treatment (12-month plant-back interval, PBI). Seed cotton was harvested using a mechanical
picker at commercial maturity (175 DAP) from the 5x treated plot, then ginned to generate
undelinted cottonseed. Triplicate samples of undelinted cottonseed (RAC) were collected and
the remaining bulk samples were processed into hulls, meal, and refined oil using simulated
commercial procedures.. Prior to analysis, cotton undelinted seed samples were stored frozen for
a maximum of 10 months and processed cotton matrices were stored frozen for up to 14 days.
The 10-month interval is not supported by the available storage stability data. Data
demonstrating the stability of residues of amicarbazone, DA MKH 3586, and iPr-20H DA MKH
3586 in/on representative plant matrices remain outstanding.

Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2-OH DA MKH 3586 using an adequate LC-MS/MS method (Bayer Method 200258) which is
similar to the proposed enforcement- method for plant commodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1, v/v),
concentrated and cleaned up by solid phase extraction. O1l samples are also initially partitioned
with hexane. Residues were quantified by LC-MS/MS, using deuterated internal standards of
each analyte. Residues of metabolites were reported as parent equivalents. The LOQ was 0.01
ppm for each of the three analytes (amicarbazone and its metabolites DA MKH 3586 and iPr-2-
OH DA MKH 3586) in/on all matrices. The calculated LODs for amicarbazone were 0.002 ppm
for cottonseed refined oil and hulls, 0.003 ppm for meal, and 0.005 ppm for undelinted seed. The

DP Barcode D309766/ MRID No. 46145305 ' Page | of 8
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LODs for DA MKH 3586 were 0.006 ppr for undelinted seed, refined oil and hulls, and 0.009
ppm for meal. The LODs for iPr-2-OH DA MKH 3586 were 0.001 ppm for refined oil, 0.002
ppm for undelinted seed, and 0.003 ppm for meal and hulls.

- Amicarbazone and DA MKH 3586 residues were each <0.005-<0.006 ppm (each <LOD) and
iPr-2-OH DA MKH 3586 residues were 0.004-0.005 ppm (each <LOQ) /on 3 samples of
cotton undelinted seed harvested at maturity from plants grown in soil treated ai 5x. Combined
residues expressed in parent equivalents were <0.015-<0.016 ppm (<LOQ) ww'on undelinted
cottonseeds. Amicarbazone and DA MKH 3586 residues were each <LOD in all processed
cotton matrices. Residues of iPr-2-OH DA MKH 3586 were 0.004 ppm (<LOQ) ppm in 3 meal
samples, <0.001 ppm (<LOD) in 3 refined oil samples, and <0.003-0.003 ppm (<LOQ) in 3 hull
samples. Combined residues were each <LOQ in all processed matrices: <0.016 ppm in meal,
<0.009 ppm in refined oil..and <0.011 ppm in hull. As residues were <LOQ from all cotton
RAC and processed cotton samples, calculation of reliable processing factors was not possible.
The maximum theoretical concentration factor for cotton is 6x.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the cotion processing data are classified
as scientifically acceptable, pending submission of acceptable supporting storage stability data.
The accepiability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document DP Barcode D309766.

COMPLIANCE:

Signed and dated GLP, quality assurance, and data confidentiality statements were provided. No
deviations from regulatory requirements were noted that would impact the study results or their
Interpretaiion.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence, or early
postemergence application 1o field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permanent
tolerances established for amicarbazone.” The original petitioner was Bayer Corporation:
however, Baver Corporation has since sold amicarbazone to Arvesta Corporation, who is now the
petitioner for amicarbazone. In conjunction with the subject tolerance petition, Arvesta has
submitted an application for Section 3 registration of a 70% water dispersible granule [WDG,
(DF)] formulation (Amicarbazone DF Herbicide; EPA File Symbol No. 66330-UA). The 70%
WDG formulation is 1o be applied as preplant, preemergence, or early postemergence broadcast
sprays at 0 22-0.45 Ib a/A for preplant/preemergence application, or 0.10-0.15 Ib av/A for
postemergence application. The petitioner has submitted residue data from a processing study on

cotton.
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“The nomenclature and physicochemical properties of amicarbazone are presented below in

Tables A.1 and A.2.

TABLE A.1. Amicarbazone Nomenclature.
Chemical structure HC
(D)
N -
b
HIC
o

Comznoan name Amicarbazone ’ R
Company experimental narme “IMKH 2586

TUPAC name

4-aminoN~ert-butyl-4,5-dihydro-3-isopropyl-5-0x0-14-1,2 4-triazole- 1 -carboxamide

CAS pame 4-aminoN-(1,1-dimethyletbyl}-4,5-dihydro-3-(1 methvlethyl)—.’)-oxo 1H-1,2,4-triaznle-1-
carboxamide

CAS registry number 129909-90-6

End-vse formulation (EP) 70% dry flowable (DF) formulation { EPA Reg. No. 66330)

DA MKH 3586 (merabolite
proposed for regulation)

H,C

H,c>( T n

N-(1,1dimethylethyl)-4,5-dibydro-3-(1 -methylethyl)-5-oxo-1H-1,2,4-triazole-1 -
carboxamide

iPr-2-OH DA MKH 3586
{metzbolite proposed for
regulaton)

BC on
/

C
N—— H,

HJCX\H/\H/

N-(1,1-dimethylethyl)-4.5-dihydro-3- (l-h)droxv -1-methylethyl)-5-ox0-H-1,2,4-
triazole-1-carboxamide
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TABLE A2, Physicochemical Properties of Technical Grade Amicarbazone.

Parameter Value Reference®
Mehing point/range 137.5°C I MRID 45121501
pH 7.06 (2.5% shury) MRID 45121501
Density 1.12 g/ml @ 20°C MRID 45121501
Water solubili(y 46gL MRID 45121501
Solvent solubility n-Heptane = 0.07, xylene = 9.2, MRID 45121502
(g'L) }-octanol = 43, 2-propanol = 110,

ethyl acetate = 140, acetone >250,
polyethylene glycol = 79, acetonitrile >250.
dimethylsulfoxide = 250, dichloromethane >250

Vapor pressure

3.00 x 10°Pa @ 25°C .
1.30 x 10*Pa @ 20°C

MRID 45121501

Dissociation constant. pK|

Does not dissociate. No acidic or basic properties.

MRID 45121501

Octanol/water parttion pKa = 17(log P,.. =1.23 @ pH 7 (20°C) MRID 45121502
coefficient, Log(Kou)

U'V/visible absorption Peak @221 nm; molar absorpuvity 1000 cm®/mol) MRID 45121501
spectrum

= D288202. MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN

B.1.

Application and Crop Information

In three separate plots, bare soil was treated once with amicarbazone (70% WDG) at 0.450,
2.247, and 2.698 Ib ai/A using ground equipment (1x, 5x and 6x rate, Table B.1). The maximum
seasonal use rate for any rotated crop is 0.45 Ib ai/A on field com. A rotational crop of cotton
was planted 12 months after treatment (12-month PBI). Seed cotton was harvested using a
mechanical picker at corrmercial maturity (175 DAP) from the 5x treated plot. Cotton did not
germinate in the 6x plot and was not collected from the 1x plot, therefore, only data from the 5x
test was reported.

TABLE B.1. Study Use Pattern on Cotton
Location (City, Application
State), Year EP! Method *; Timing Volume | Single Rate* | No.of | Tank Mix Adjuvans
{gal/A) {lba.i/A) | Apol
Tifton, GA, 2000 70% WDG {Broadeast soil: bare ground . 15.9 0.450* 1 None
31.9 2247 i None
15.9 2.698¢ i None

! EP = End-use Product.

Applied using ground equipment.
3 . These rates represent 1x, 5x, and
‘ Cotion did pot germinate in the 6x plot an
reporied.

6x the scasonal maximum proposed label use rate for any rotated crop (tield corn).
d was not collected from the 1x plot, thereiore, oaly datg from the 5x tesi was
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B.2. Processing Procedures

After collection, seed cotton samples were placed in frozen storage at the field site within 30
minutes and stored frozen for 15 days, then shipped frozen to FPRDC at Texas A&M University
(Bryan, TX) for ginning. Seed cotton samples were ginned to produce undelinted seed samples,
which were processed into hulls, meal, and refined oil using simulated commercial procedures.
The processed fractions and subsamples of undelinted seed were shipped frozen to the analytical
laboratory, Residue Analysis Laboratory at the Bayer Research Park (BRP), Stitwell, KS, (BRP),
where they were stored frozen (<-5 °C) prior to analyses. Undelinted seed samples were stored
frozen from collection to analysis for up to 10 months. Processed matrices were stored frozen

from generation to analysis for up to 14 days.

B.3. Analyticai Methodology

Samples of cotton matrices were analyzed for residues of amicarbazone and its metabolites DA
MKH 3586 and iPr-2-OH DA MKH 3586 by using an LC-MS/MS method {Bayer Method
200258), which is similar to the proposed enforcement method for plant cornmodities (Bayer

" Method 108340). Only a brief description of the method was included in the submussion. For a
cormplete description of the method, refer to 46145302.der (currently under review).

Briefly, homogenized samples of each matrix, except oil, were extracted with 0.1% agueous
acetic acid in ACN:water (4:1, v/v). Following filtration and the addition of deuterated internal
standards, the residues were cleaned up by solid phase extraction (mixed C; and SCX cartridge).
For oil samples, residues are extracted by mixing with hexane and then adding an equal volumne
of 0.1% aqueous acetic acid in ACN:water (4:1, v/v). Residues in the ACN phase are saved, the
deuterated internal standards are added, and residues are cleaned up by solid phase extraction.
Residues were quantified by LC-MS/MS, using deuterated internal standards of each analyte.
Residues of metabolites were reported in parent equivalents. The validated LOQ was 0.01 ppm
for each analyte in all cotton matrices. The LODs for the three analytes were calculated based on
the recovery data at the LOQ and using the following formula: (SD at the LOQ) x 1, 4 (for n-1
replicates). The calculated LODs for amicarbazone were 0.002 ppm for cottonseed refined oil
and hulls, 0.003 ppm for meal, 0.005 ppm for undelinted seed. The LODs for DA MKH 3586
were 0.006 ppm for undelinted seed, oil and hulls, and 0.009 ppm for meal. The LODs for iPr-2-
OH DA MKH 3586 were 0.001 ppm for oil, 0.002 ppm for undelinted seed, and 0.003 ppm for
meal and hulls.

In the current submission, the LC-MS/MS method was validated using concurrent method
fecoveries of cotton undelinted seed and processed cotton matrix-samples-fortified separately
with amicarbazone, DA MKH 3586 and 1Pr-2-OH DA MKH 3586 at 0.01 ppm
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C. RESULTS AND DISCUSSION

The LC-MS/MS method (Bayer Method 200258) used to determine residues of amicarbazone,
DA MIKH 3586, and iPr-20H DA MKH 3586 in/on cotton undelinted seed and processed cotion
commodities is adequate for data collection. Average concurrent recoveries from cotton
undelinted seed and processed cotton commodities samples fortified separately with
amicarbazone, DA MKH 3586 and iPr-2-OH DA MKH 3586 at 0.01 ppm were 88-105% with
standard deviations of = 1-13% (Table C.1). Apparent residues of amicarbazone were <LOQ
in/on all control samples. The validated LOQ was 0.01 ppm for amicarbazone and its
metabolites DA MIH 3586 and iPr-2-OH DA MKH 3586 in/on all matrices. The LODs for all
analytes and matrices ranged from 0.001-0.009 ppm.

TABLE C.1. Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and iPr-2-OH DA MKH
3586 from Cotton Malrices.

Matrix Spiking Sample Amicarbazone ' DA MKH 3586 iPr-2-OH DA MKH 3586
(nﬁ}ilg) size Recovenes (%) Recovenies (%) Recoveries (95)
Ranpe | Meansd | Range Mean = sd Range Meap = sd
Cotion undelinted seed 0.01 - 4 95-112 10327 97-111 1047 3-100 92 -7
Cottonseed meal 0.01 2 96-103 100+ 4 84-117 10213 101-107 LRI
Cotionseed refined oil 0.01 ks 28-92 902 95-109 1017 8789 88z}
Cotonseed hulls 0.01 3 103-107 105=2 88-104 968 100-106 1037

The total frozen (< -5° C) storage iniervals were 10 months for cotton undelinted seed samples
and 9-14 days for processed cotion matrices (Table C.2). In support of the processing study, the

etitioner cited storage stability data (45121704 der) submitted in conjunction with a confined
rotational crop study. In that review, it was also stated that LC/MS analyses of some meiabolites
was conducted up to 30 months following sample collection for certain metabolites; however, the
petitioner noted that these analyses were not quantitative. These data are insufficient to support
the current processing study because quantitative data were not included in MRID 45121704.

TABLE C.2. Summary of Freezer Storage Conditions

Cotton Matrix Storage Temrm. ("C) | Actual Storage Duration Limit of Demnonstrated Storage Stability (months)*
{months)' .

Undelinted seed <-5 10 NA

Hulls, Meal, !

Refined oi)

! Extracts were stored frozen for up to 3 days prior to analysis and processed commodities were stored frozen for up to

14 days after processing and prior 1o analyses. )
NA = not availsble. Adequate storage siability data are ot available for frozeo plant commodities.

Amicarbazone and DA MKH 3586 residues were each <0.005-<0.006 ppm (each <LOD) and
iPr-2-OH DA MKH 3586 residues were 0.004-0.005 ppm (each <LOQ) in/on 3 samples of
undelinted seed from cotton planted 12 months following a soil application of amicarbazone at
5x (Table C.3). Combined residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
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2-OH DA MKH 3586 (expressed as parent equivalents) in/on undelinted seed were <0.015-
<0.016 ppm (<LOQ). Average combined residues were 0.015 ppm in/on undelinted seed
samples; the average value was used to calculate the processing factors. -

Amicarbazone and DA MKH 3586 residues were each <LOD in all processed cotton matrices.
Residues of iPr-2-OH DA MKH 3586 were 0.004 ppm (<LOQ) ppm in 3 meal samples, <0.001

ppm (<LOD) in 3 refined oil samples, and <0.003-0.003 ppm (<LOQ) in 3 hulls samples.

Combined residues were each <LOQ in all processed matrices: <0.016 ppm in meal, <0.009 ppm

in refined oil, and <0.011 ppm in hulls. As residues were <LOQ from all cotton RAC and
processed cotton samples, calculation of reliable processing factors was not possible. The

maximum theoretical concentration factor for cotton is 6x.

Residue Data from Cotton Processing Study m’fh Amicarbazone (70% WDG).

TABLE C3.
Trial ID Processed Total PBl’ Residues (ppm)* Processing
(City, Commodity | Rate | (days)' Factor?
State, (b a’A) Amicarbazone | DA MKH 3586 |  i-Pr-2-OH Combined '
Year) MKH 3586 Resdiues
Tifton, GA, | Undelinted 2247 364 ND, ND, ND* ND,ND, ND (0.004, 0.005, <0.015, <0.016, NAS
2000 seed (RAC) 0.004)* <0.015 (0.015)
Meal ND,ND,ND | ND,ND,ND | (0.004,0.004, { <0.016,<0.016, NC*
0.004) <0.016 (0.016)
Refined oil ND, ND, ND ND, ND,ND ND, ND,ND <0.00%, <0.009, NC*
. <0.009 (0.009)
Hulls ND, ND, ND ND, ND,ND ND, (0.003, <0.011, <0.011, NC*
A 0.003) <0.011 (6.011)
! Cotion was planted - 12 months following a single soil application.
: The LOQ is 0.01 ppm for each analyte in/on each matrix. The LODs for amicarbazone were 0.002 ppm for contoaseed

refined oil and hulls, 0.003 ppm for meal, 0.005 ppm for undetinted seed. The LODs for DA MKH 3586 were 0.006
ppm for undelinted seed, refined oil and hulls, and 0.009 ppm for meal. The LODs for iPr-2-DH DA MKH 3586 were
0.001 ppm for refined oil, 0.002 ppm for undelinted seed, and 0.003 ppm for meal and hulls. Total residues are the sum
of amicarbazone, DA MKH 3586, and (Pr-2-OH DA MKH 3586 residues in parent equivalents: the LOD was vsed for

individual residues reported af <LOD in calculating 1otal residues.

: The processing factor was calculated using average total residues (in bold) io the cotton unde.inted seed (RAC) and
: processed fractions.
‘ ND = pot detected; residues were <LOD. Residues <LOQ), but >LOD are in parentheses.

NA= not applicable
e NC = pot calculated. Residues were <LOQ from all cotion RAC

factors was not possible.

D. CONCLUSION

samples; therefore, calculation of reliable processing

Pending submission of adequate storage stability data, the cotton processing data are adequate.
Calculation of reliable processing factors was not possible, since residues were <LOQ from all
cottonseed and cotton processed fractions from plant grown in soil treated at 2.25 lbs al/A (5x the
maximum seasonal application rate for plants) at a 12-month PBL.

DP Barcode D309766/ MRID No. 46145305
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Primary Evaluator  Manying Xue, Chemust ST ol .
RAB3/HED (7509C) - 71 Unen V‘)/\/\/\]Xw}f')at& 03/23/05

3‘/23/05)&0

This DER was ongmally prcparcd under contract b) Dynamac Corporation (191¢ Sedwick Rd,, Bmldmg
100, Suite B; Durham, NC 27713; submitted 1/07/2003) The DER has been reviewed by thc HED and

revised to reflect current OPP policies.

Approved by - Leuﬁg Cheng, Senior Chemim
. RAB3/HED (7509C)

STUDY REPORT: |

46145306 Krolski, M. (2003) MKH 3586 70 WG - Magmtudc of the Residue in Sugarcane
Processed Commodities. Lab Project Number: 200460: TMN- 0269. Unpublished study prepared

“by Bayer CropScience. 233 p.

EXECUTIVE SUMMARY:

In a single test conducted in LA dunng 2000, sugarcane was treated once with amicarbazone
(70% WDG) at 1.35, 4.08, and 6.80 Ib ai/A in three separate plots using ground equipment.
These rates are reported to be 1x, 3x and 5x the maximum use rate proposed for amicarbazone on
sugarcane grown outside the U.S.. Sugarcane was harvested using a mechanical chopper at
commercial maturity (139 DAT) from the 5x treated plot. Sugarcane samples were not collected
from the 1x and 3x tests, therefore, only data from the 5x test were reported. Triphicate samples
.of sugarcane (RAC) were collected and the remaining bulk samples were processed into bagasse,
molasses, and refined sugar using simulated commercial procedures. Prior 1o analysis, sugarcane
samples were stored frozen for a maximum of 23 months, an interval not supported by available
stability-data, and processed sugarcane matrices were stored frozen for up to 28 days. Data
demonstrating the stability of residues of amicarbazone, DA MKH 3586, and iPr-20H DA MKH
3586 in/on represemative plant matrices remain ousstanding.

~ Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2-OH DA MKH 3586 using an adequate LC-MS/MS method (Bayer Method 200258) which 1s

similar to the proposed enforcement method for plant cormmodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1, v/v),
concentrated and cleaned up by solid phase extraction. Residues were quaniified by LC-MS/MS,
using deuterated internal standards of each analyte. Residues of metabolites were reporied in
parent equivalents. The LOQ was 0.01 ppm for each of three analytes in/on all sugarcane
matrices. The LODs for amicarbazone were 0.002 ppm for refined sugar, bagasse, molasses, and
0.003 ppm for sugarcane. The LODs for DA MKH 3586 were 0.001 ppm for bagasse, 0.002

- ppm for sugarcane and refined sugar, and 0.003 ppm for.molasses. The LODs for iPr-2-OH DA

DP Barcode D309766/ MRID No. 46145306 N Lo Pagelof 9
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MKH 3586 were 0.001 ppm for refined sugar and bagasse. and 0.002 ppm for sugarcane and
molasses. i

Amicarbazone residues were each 0.013 ppm, DA MKH 2586 residues were 0.027-0.028 ppm.
and iPr-2-OH DA MXKH 3586 residues were 0.072-0.075 ppm in/on 3 samples of sugarcane
treated at Sx and harvested at maturity. Combined residues of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586 (in parent equivalents) were 0.113-0.114 ppm.
Average combined residues were 0.114 ppm in/on sugarcane samples: the average value was
used to calculate the processing factors. Average combined residues were <0.008 ppm in refined
sugar, 0.782 ppm in molasses. and 0.435 ppm in bagasse. Based on these residues, the
processing factors for combined amicarbazone residues were 0.07x for refined sugar, 6.9x for
" blackstrap molasses. and 3.8x for bagasse. The maximum theoretical concentration factor for
sugarcane 15 >20x.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the sugarcane processing data are
classified as scieniifically acceptable, pending submission of acceptable supporting storage
stability data. The acceptability of this study for regulatory purposes 1s addressed in the
forthcoming U.S. EPA Residue Chemistry Summary Document DP Barcode D305766

COMPLIANCE:

Signed and dated GLP. quality assurance, and data confidentiality statements were provided. No
deviations from regulatory requirements were noted that would impaci the study results or therr
interpretation.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence. or early
postemergence application to field corn for control of annual broadieaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permaneni
tolerances established for amicarbazone. The oniginal petitioner was Baver Corporauon:
however, Bayer Corporation has since sold amicarbazone 10 Arvesta Corporation. which is now
the petitioner for amicarbazone. In conjunction with the subject tolerance petition, Arvesta has
" submitted an application for Section.3 registration of a 70% water dispersible granule (WDG.

' DF) formulation (Amicarbazone DF Herbicide; EPA File Symbol No. 66330-UA).

In the U.S.. the 70% WDG formulation is being proposed for use on field com as preplant.
preemergence, or early posiemergence broadcast sprays at 0.22-0.45 Ib avA for '
preplant/preemergence application, or 0.10-0.1 5 1b ai/A for postemergence application. The
petitioner is also proposing a use on sugarcane in other countries; however. detailed information
on this use was not available ai the ume of this review. To support the use on sugarcane. the
petitioner has submitted residue data from a processing study on sugarcane.
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The nomenclafure and physicéchemical propcmcs of amicarbazone are presemcd below in

Tables A.1 and A.2.

TABLE A.1.

Amicarbazoné Nomenclature.

Chemical structure

H,C

CH.

H
Hc N_ _N_ _N
Hjc>( \[( \”/ ~
CH, O O

Commmon name

Arnicarbazone

| Cormpany experimental name

.| MKH 3586

TUPAC pame.

4-amuno Neri-butyl-4,5-dibydro-3-isopropyl-5-0xo-1/4-1,2,4-wiazole-1 <arboxamide

CAS pame’ 4-aminoNV-(1, l-dlme!hvlelh) l)—4 5-dihydro-3«1-methylethyl)-5S-0xo0-14-1,2,4-tmnazole-1 -
. carboxarmide

CAS registry number 129909-90-6

End-use forrulation (EP) 70% dry flowable (DF) formulation ( EPA Reg. No. 66330)

DA MKH 2586 (metabolite
proposed for regulation)

HC

CH,
N

I
MN-(1,1dimethylethyi}-4, 5-dlh)dm -3-(1-methylethyl)-5-0x0-1/-1,2 4-miazole- 1-
carboxamide

- 1 iPr-2-OH DA MKH 3586
(metabolite proposed for
regulation)

HC on

CH,

—-Z

YTT

N-(1.1-dimethylethyl)-4.5-dihydro-3-(1-hydroxy-1 -methylethyl)-5-oxo0-H-1,2,4-
tnazole-1-carboxamide
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TABLE A.2. - Physicochemiai—f’roptnia of Technical Grade Amicarbazone.

Parameter Value Reference®

Melting poin/range : 137.5°C _ MRID 45121501

pH ) 7.06 (2.5% shurry) MRID 45121501

Density 4 1.12 gimlL @ 20°C MR as121s0 :
Water solubility 4.6 o1 MRID 4512) 501 3
Solvent solubility " n-Heptane = 0.07. xylene = 9.2, AMRID 45121502

{(gL) 1 -octanol = 43, 2-propanol = 110,

ethyl acetate = 140, acetoge >250.
polyethylene glycol = 79, acetonitile >250.
dimethylsulfoxide = 250, dichloromethane >250

Vapor pressure ~ 3.00 x 10°Pa @ 25°C MRID 45121501
1.30 x 10°Pa @ 20°C ;

Dissociation constant, pK, Does not dissociate. No acidic or basic properues. MRID 45121501
Qclanol/water partition pKa = 17(log P...=1.23 @ pH 7 (20°C) MRID 45121502
coefficient, Log({Kgw) .
UV/visible absorption . Peak @221 nm; molar absorpavity {1000 cm*/mol) MRID 45121501 i
spectrum ’ l

» D288202. MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN
B.1. Application and Crop Information

In three separate plots. sugarcane was reated once with amicarbazone (70% WDG) at 1.348,
4.083, and 6.804 Ib ai/A using ground equipment (Table B.1). Information on the proposed use
rate on sugarcane in other countries was not available for this review, but the applied rates were,
reported to be 1x, 3x, and 5x the proposed use rate on sugarcane. The maximum seasonal use
rate for any.crop in the U.S. is 0.45 Ib ai/A on field com. Sugarcane was harvested using a
‘mechanical chopper at commercial maturity (139 DAT) from the 5x treated plot. Sugarcane
samples were not coliected from the 1x and 3x tests; therefore, only data from the 5x tesi were
eported. .
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TABLE B.1. Study Use Pattern on Sugarcane
Location (City, Application
State), Year T EP' | Method?; Timing Volume | Single Rate® | No.of | Tank Mix Adjuvenis
- (gaVA) | (bais/A) | Appl.
Rose, LA, 2000 70% WDG |Broadcas: foliar, 139 days - 18.6 1.348* { © None
' prior o harvest 188 4083° | 1 "~ Nome
18.8 6.804 1 None
! EP = End-use Product.
: Applied using ground equipment.
3 These rates were reported 10 be 1, 3x, and 5x the maximum proposed label use rate for sugarcane: however, use
directions are not available for sugarcane.
* Sugarcane was not collected from the 1x and 3x plols therefore, onlv date from the 3x test were n:poned

B.2. Processing Proced.u'res

Afier collection, sugarcane samples were placed m frozen storage at the field site within 3.5
hours and stored frozen for 7 days. The samples were then shipped frozen to FPRDC at Téxas

. A&M University (Bryan, TX) for proccssmg Sugarcane samples-were processed into refined

" sugar, blackstrap molasses, and bagasse using simulated commercial procecures. The procvssed
fractions and subsamples of sugarcarie were shipped frozen to the analytical laboratory, Residue
Analysis Laboratory at the Bayer Research Park (BRP), Stilwell, KS, where they were stored
frozen (<-5 °C) prior to analyses. Sugarcane samples were stored frozen from collection to
analysis for up to 23 months. Processed matrices were stored frozen from generation to analvszs

for up to 28 days.
B.3. Analytical Methodology

Samples of sugarcane matrices were analyzed for residues of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA -MKH 3586 by using an LC-MS/MS method (Bayer Method
200258), which is similar to the proposed-enforcement method for plant commodities (Bayer
Method 108340). Only a bref description of the method was included in the submxssxon For a
comp]cte dcscnpnon of thc method, refer to 46145302 der.

Brigﬂy, homogenized samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1,
v/v). Following filtration and the addition of deuterated internal standards, the residues were
cleaned up by solid phase extraction (mixed C; and SCX cartridge). Residues were quantified by
LC-MS/MS, using deuterated internal reference standards of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586. Residues of metabolites were reporied in parent
equivalents. The validated LOQ was 0.01 ppm for amicarbazone and its metabolites DA MKH -
3586 and iPr-2-OH DA MKH 3586 in/on all sugarcane matrices. The LODs for the three
analytes were calculated based on the recovery data at the LOQ and using the following formula:
(SD at the LOQ) x 1,4, (for n-1 replicates). The LODs for amicarbazone were calculated to be
0.002 ppm for refined sugar, bagasse, molasses, and 0.003 ppm for sugarcane (RAC). The LODs
for DA MKH 3586 were 0:001 ppm for bagasse, 0.002 ppm for sugarcane and refined sugar, and
0.003 ppm for molasses. The LODs for {Pr-2- OH DA MKH 3586 were 0.00] ppm for refined
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sugar and bagasse, and 0.002 ppm for sugarcane.and molasses. Combined LODs were 0.007
ppm for sugarcane, 0.005 ppm for sugar, 0.007 ppm for molasses, and 0.004 ppm for bagasse

In the current submission, the LC-MS/MS method was validated using concurrent method
recoveries of sugarcane and.-processed sugarcane matrix samples fortified separately with
amicarbazone, DA MKH 3586 and iPr-2-OH DA MKH 3586 at 0.01-0.70 ppm.

C. RESULTS AND DISCUSSION

The LC-MS/MS method (Bayer Method 200258) used to determine residues of amicarbazone.
DA MKH 3586, and iPr-20H DA MKH 3586 infon sugarcane and processed sugarcane
commodities is adequate for data collection. Average concurreni recoveries from sugarcane and
processed sugarcane commodities samples fortified separately with armcarbazone, DA MKH -
3586 and iPr-2-OH DA MKH 3386 at 0.01-0.70 ppm were 90-114% with standard dewviations of

"+ 1-8% (Table C.1). Apparent residues of amicarbazone were <LOQ in/on all contro} samples.
The validated LOQ was 0.01 ppm for amicarbazone and its metabolites DA MKH 3586 and iPr-
2-OH DA MKH 3586 in/on all matrices. The LODs for each analyte in each matrx ranged from
0.001-0.003 ppm, and combined LODs were 0.004-0.007 ppm.

TABLE C.1. Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and iPr-2-OB DA MKH
3586 from Sugarcane Matrices.

Matrix Spiking Samplc Amicarbazone DA MKH 3586 tPr-2-OH DA MKH 3386

Level stz Recovenes (%) Recoveries (%) Recovenes (%)
(mg/kg) . '
Range | Mean = sid dev | ‘Range | Mean = std dev | Range | Mzan = std dev

Sugercane . 0.01 K 91-98 96 = 4 §7-100 98 =13 PER B
011 K 96-100 94-101 y4-101

Refined sugar -0.01 o2 100- 10222 105-118 | 11428 989 98 =1

103

Blackstrap molasses 0.01 3 99-104 Q%2 8 96-103 86 S 87-100 Tl
0.70 3 92.92 S1.94 93.9¢

Bagasse ’ 0.01 3 §8-92 93=74 98-101 J4=z6 846.62 =7
0.20 2 92.98 85-91 R7.0)

The total frozen (< -5° C) storage intervals were 23 months for sugarcane samples and 17-28
days for processed sugarcane matrices (Table C.2). In support of the processing study. the
petitioner cited storage stability data (45121704.der) submiited in conjunction with a confined
rotational crop study. In that review, it was also stated that LC/MS analyses of some metabolites
were conducted up to 30 months following sample collection for certain metabolites: however,
the pctitionér noted that these analyses were not quantitative. These data are insufficient to

_support the current processing study because quantitative data were not included in MRID
45121704.

DP Barcode D309766/ MRID No. 46145306 Page 6 of ©
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TABLE C.2. _ Summary of Ereezer Storage Conditions

Sugarcane Matix | Storage Temp. ('C) | Actual Storage Duration Limit of Dernonstrated Storage Stability (months)”
) (mionths)’ . .

Sugarcane <5 .33 ' NA

Bagasse, <}

Molasses,

Refmned sugar

! Extracts were stored frozen for up to 4 days prior to analysis and processed commodities were stored frozen for 17-28

days afier processing and prior 10 analyses.
NA = pot available. Adequate storage siabilily data are pot available for frozen plant commodities.

-

Amicarbazone residues were each 0.013 ppm, DA MKH 3586 residues were 0.027-0.028 ppm,
and iPr-2-OH DA MKH 3586 residues were 0.072-0.075 ppm in/on 3 samples of sugarcane
treated at 5x and harvested at marurity (Table C.3). Combined residues of amicarbazone and its
metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 (expressed in parent equivalents) were
0.113-0.114 ppm. Average combined residues were 0.114 ppm in/on sugarcane samples; the

" average value was used to calculate the processing factors. '

Amicarbazone residues were <0.002 ppm (<LOD) in 3 réfined sugar samples, 0.085-0.090 ppm

. in 3 molasses samples, and 0.089-0.092 ppm in 3 bagasse samples. DA MKH 3586 residues
were <0.002 ppm (<LOD) in 3 refined sugar samples, 0.173-0.189 ppm in 3 molasses samples,
and 0.154-0.157 ppm in 3 bagasse samples. Residues of 1Pr-2-OH DA MKH 3586 were 0.004
ppm (<LOQ) in 3 refined sugar samples, 0.510-0.512 ppm in 3 molasses samples, and 0.187-
0.192 ppm in 3 bagasse samples. Average combined residues were <0.008 ppm in refined sugar,
0.782 ppm in molasses, and 0.435 ppm in bagasse. ‘Based on these residues, the processing
factors for combined amicarbazone residues were 0.07x for refined sugar, &.9x for molasses, and
3.8x for bagasse. The maximum theoretical concentration factor for sugarcane 1s >20x.

DP Barcode D309766/ MRID No. 46145306 . Page 7 of S



HED Records Center

a—— )

Amicarbazone/MKH 3586/PC Code 114004/Arv
DACO 7.4.1/OPPTS 860.1520/0ECD 1A 6.3.1. 6.3.

Series 361 Science Reviews - File R110166 - Page 1150

Processed Food and Feed - Sugarcane

esta Corporation
2.633and INA 8.3.1.8.3.2. 833

f 306

TABLE C.3. Residue Data from Sugarcane ProcessingStudy-with‘-Am_icarbazon&GO%-WDG).
Trial TD 1 Processed Total PHI Residues (ppm)’ Processimg
{Cuty, Commodity Rate (days) ) . Factor”
State. (Ib 8i’A) Amicarbazone | DA MKH 3586 | _ i-Pr-2-OH Total
Year) : MKH 3586
Rose. LA, | Sugarcane (ORI 139 0.013,0.013, 0.028,0.027, -| 0.07Z2. 0.074, Q1130114 Nat
2000 (RAC) 0.013 0.027 0.075 {.114 (0.114)
Refined "ND.ND,ND* | ND,ND, ND (0.004, 0.004. <0.008, <0.008, T
suger 0.004)* <{(1.008.(0.008)
Molasses 0.090,0.089. | 0.173.0.189, 0.512,0.510. 0,775, 0,787, o Néx
D059 0183 0.512 (.784 (0.782)
Bagasse 0.092, 61089, 0154, 0.157, 0.187,0:188, 0.433, 0,434, EEEY
0.091 0.156 G.192 (0.436 (0.435)

! PHI = pre-harvest interval: the pumber of days
The LOQ is 0.01 ppm for each analvie in/on eac

between application and harvest.
h matrix. The LODs for amicarbazone were 0.002 ppm 1or relined

D.

sugar, bagasse, molasses, and 0.003 ppm for sugarcane. The LODs for DA MKH 3586 were 0.001 ppm lor bagasse.
0.002 ppm for sugarcane and refined sugar, and 0.003 ppm for molasses. The LODs for iPr-2-OH DA MKH 3586
were 0.001 pom tor refined sugar and bagasse, and 0.002 ppm for sugarcane and molasses. Total résidues are the suns
o amicarbazone, DA MKH 2586, and iPr-2-OH DA MKH 3586 residues in parent equivalents: the LOD was used 108
individual residues reported al <LOD in eslculating toial residues.

The processing factor was calculated using average total residues (in' bold) in the sugarcane {RAC) and processed
fractions.

ND = not detected: residues were <LOD. Residues <LOQ but >LOD are in parentheses.

NA= not applicable ’

CONCLUSION

Pending submission of adequate storage stability data, The sugarcane processing-data are
adéquate. The processing factors for combined amicarbazone residues were 0.07x for refined
sugar, 6.9x for blackstrap molasses. and 3.8x for bagasse. '

E.

F.

REFERENCES
None
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This DER was originally prepared under contract by Dynamac Corporation (1910 Sedwick Rd_, Suite B;
Durham, NC 27713; submitted 1/07/2005). The DER has been reviewed by the HED and revised to

reflect current OPP policies.

. Approved by Leung Cheng, Senior Chemist. \_L&
' ~ RAB3/HED (7509C)

STUDY REPORT:

46145307 Krolski, M. (2003) MKH 3586 70 WG - Magnitude of the Residues in the'_R_otationaJ
Crop of Soybeans. Lab Project Number: 200461: TMN-0264. Unpublished study prepared by
Bayer CropScience. 302 p. : : .

EXECUTIVE SUMMARY:

. Twenty field rotational crop trials on soybeans were conducted at field sites throughout the US
during 2000. At each of the test sites, bare soil was treated once with amicarbazone (70% WDG)
at 0.44-0.47 Ib ai/A using ground equipment. The maximum seasonal use rate for any rotaied
crop is 0.45 b ai/A on field com. A rotational crop of soybeans was planted 22-57 days after
rreatment at 19 of the 20 test sites. Due to phytotoxicity, soybeans from one test site were
replanted the following season (366-day PBI). Duplicate treated samples and a single control
sample of soybean forage, hay, and seed were harvested at intervals reflecting normal agricultural
practices at each site. Hay samples were allowed to dry in the field for 1-12 days prior to
sampling. Samples were stored frozen from collection to analysis for up to 26 months, an
interval that is not supported by the available storage stability data. Data dsmonstrating the
stability of residues of amicarbazone, DA MKH 3586, and iPr-20H DA MKH 3586 infon
representative plant matrices remain outstanding.

Samples were analyzed for residues.of amicarbazone and its metabolites DA MKH 3586 and 1Pr-
"2-OH DA MKH 3586 using an adequate LC-MS/MS method (Bayer Method 200258) which 1s
similar to the proposed enforcement method for plant commodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1, v/v),
concentrated. and cleaned up by solid phase extraction. Residues were quantified by LC-
MS/MS, using deuterated internal standards of each analyte. Residues of metabolites were
reported in parent equivalents. The LOQ was 0.01 ppm each for amicarbazone and its
metabolites DA MKH. 3586 and iPr-2-OH DA MKH 3586 in/on all mamices. The LOD for
amicarbazone was 0.003 ppm for soybedn forage, hay, and seed. The LOD for DA MKH 3586
was 0.002 ppm for forage, 0.004 ppm for hay, and 0.003 ppm for seed. The LOD for iPr-2-OH
DA MKH 3586 was 0.003 ppm for forage, 0.001 ppm for hay, and 0.002 ppm for seed. '

DP Barcode D309766/ MRID No. 46145307 . ) Page 1of 15
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For soybeans Planted ~ 1 month post-treatment; residues of amicarbazone were <0.010-0.430

ppm in/on soybean forage. 0.015-1.326 ppm in/on soybean hay. and<0.01 (<LOQ) in/on soybean
seed. Residues of DA MKH 3586 were <0.01-0.089 ppm in/on forage, <0.01-0.270 ppm in/on
hay, and <0.01 ppm in/on seed samples. Residues of iPr-20H DA MKH 3586 were 0.143-1.132
ppm in/on forage, 0.562-4.236 ppm in/on hay, and 0.031-0.582 ppm in/on seed. Combined
residues were <0.268-1.264 ppm (ave. =.0.750 ppin) in/on soybean forage. <0.629-4.569 ppm
(ave. = 2.569 ppm) in/on hay, and <0.051-<0.602 ppm (ave. = 0.225 ppm) wn/on seed.

STUDY/WAIVER ACCEPTABILI’TY/DEFICIENCIES/CLARIFICAT]ONS:

Under the conditions and parameters used in this study. the field rotational crop data on soybeans
are classified as scientifically acceptable, pending submission of acceptable supporung storage
stability data. In addition, information pertaining to the weather conditions (including
temperatures) over the course of the study. with comparison to historical averages (for both
temperaure and rainfall), should be submitted for the rotational crop field wrials; a discussion of
any unusual weather conditions should be included. Because the proposed use patterni of

- amicarbazone is dependent on soil type, soil pH, and soil organic matter, information peraining
10 these characteristics should be submitted for all field trials. The acceptability of this study for
regulatory purposes 1s addressed in the forthcoming U.S. EPA Residue Chemustry Summary
Document DP Barcode D309766. :

COMPLIANCE:

Signed and dated GLP, quality assurance. and data confidentiality statements were provided. No
deviations from regulatory requirements were noted that would impact the study resulis or their

interpretation.
A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence, oF early
postemergence application 10 field comn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permanent
tolerances established for amicarbazone. The original petitioner was Bayer Corporation:
however, Bayer Corporation has since sold amicarbazone 10 Arvesta Corporation, which is now
" the petitioner for amicarbazone. In conjunction with the subject tolerance petition, Arvesta has
submitted an application for Section 3 registration of a 70% water dispersible granule (WDG.
DF) formulation (Amicarbazone DF Herbicide; EPA File Symbol No. 66330-UA). The 70%
WDG formulation is to be appiied as preplant, preemergence. o early postemergence broadcast
sprays at 0.22-0.45 Ib a/A for prcplant/preemcrgcrice application, or 0.10-0.15 1b ai/A for
posternergence application. The petitioner has submitted extended field rotational crop tnal data

on soybean.

The nomenclature and physicochemical properties of amicarbazone are presented below in
Tables A.1 and A.2. )

DP Barcode D309766/ MRID No. 46145307 - Page2 of 15
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TABLE A1 Amicarbazon¢ Nomenclature.

| Chemical structure

>\ CH,
\' — S

__r

N.

oy

Commoa name Amicarbazone

Company experimental name MKH 3586

xo-1H-1,2,4-triazole- } -carboxamide

TUPAC name 4-arminoN<eri-butyl-4,5-dihydro-3- isopropyl-5-0.

CAS pame 4-arminoN-{1, l-duneth'vlelhyl)-‘i,.‘)-dﬂlydm -3-(1 -rnethvl"lh)l)-S-oxo -1H-1 2,4-mazole 1-
carboxamide

CAS registry number 129905-90-6 §

Eod-use formulation (EP)

70% dry flowable (DF) formulation { EPA Reg No.

1 DA MKH 3586 (metabolie
proposed for regulation)

carboxarmide

H
HC N N
w1
CcH, O G

N-(l.1dmmylemyl)A.,SAihy%iro-S—(l.methylem

o,
H

NE

y1)-5-0x0-1H-1, 4-triazole-1-

iPr-2-OH Da MKH 3586
(metabolite proposed for

HC on

3

| regulation) CH,
' H I
H,C N N i NH
CH, O O

N-(1,1 -dimethylcthyl)-4,5-dihyd.ro~3-(1.-hydmx y-1-methylethyl)-5-ox0-H- 1,2,4--

triazole- 1 carboxdmide :
TABLE A.2. Physicochemical Properties of Technical Grade Amicarbai.one.
Paramncter . Value v Reference®
Meling pontrange 137.5°C MRID 45121501
pH 7.06 (2.5% slurry) MRID 45121501

DP Barcode D309766/ MRID No. 46145307
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TABLEA2. Physicochcmiaﬁ’ropenies of Technical Grade Amicarbazone.

Parameter Value Reference”
Density ’ 1.12 gml @ 20°C ~ MRID 35121501
Water solubility 4.6 ' MRID 45i21501
Solvent solubility n-Heptane = 0 07, avlene = 9.2, MRID 45121862
() 1-octanol = 43, Z-propand) = 110,

ethyl aceiate = 10}, acetone >250,
polvethylene glycol = 75. acetonimile >2350.
dimethylsulioxide = 250, dichloromethane >250

100 x 10°Pa@ 25°C MRID 45121501

Vapor pressure
o 1.30 x 106"Pa @ 20°C
Dissociation constant. pK, Does not dissociate. No acidic or basic properues. MRID 45121501 l
Qctanol/water parttion pka=17(log P, =123 @pH7 (20°CH MRID 45121502 !
| coefficient, Log(Kow) ]
U V/visible absorption Peak 222} nm: molar absorptivity { 1000 cra*/mol) MRID 45121501 '
-| spectrum

* D288202. MRIDs 45121501 & 35121502, S.B. Mathur, 07/07:2003

B. EXPERIMENTAL DESIGN
B.1. Study Site Information

Twenty soybean field rotational crop rials were conducted at field sites throughout the US

>during 2000. At each of the test sites, bare soil was treated once with amicarbazone (70% WDG) ‘
at 0.442-0.467 b ai/A using ground equipment. The maximum seasonal use rate for any rotated
crop is 0.45 Ib ai/A on field com. A rotational crop of soybeans was planted 22-57 days after
reatment at 19 of the 20 test sites, the majority 17 test having PBIs around 30 days Due to
phytotoxicity, sovbeans from one test site were repianted the foliowing season (366-day PBI).

DP Barcode D309766/ MRID No. 46145307 Page 4 of 15
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TABLE B.1.1.~ Trial Site Contitions.-

Soil characteristics

Meteorological datd

Trial Identification (City,
| State, Year) Type %OM | pH | CEC -| Totaljainfull during | ~ Overall monthly
{meg/g) | swdy period (inches) | temperatuss range °C)

Tifton, GA, 2000 Notrepored =NR | NR | NR | MR 61.8 NR '
Athens, GA, 2000 © NR NR | NR NR 11.4 NR
Benoit, MS, 2000 NR NR | NR | NR 10.1 NR
Greenvilie, MS. 2000 NR NR | NR | NR 16.6 NR
Washington, LA, 2000 NR NR NR NR 8.1 - NR
Richwood, ©H, 2000 NR NR | NR | NR 19.9 NR
Campbell, MN, 2000 NR NR | NR | NR- 10.4 NR
Leonard, MO, 2000 NR NR | NR | NR 219 NR

‘| Dow, IL, 2000 NR NR | NR | NR 315 NR
Cariyle, 1L, 2000 - NR NR | NR | NR 31.6 NR
York, NE, 2000 NR NR | NR | NR 10.7 NR
Kiridin, IN, 2000 NR NR. | NR | NR 21.9 NR
Kevspor. IL, 2000 NR NR | NR | NR 31.6 NR.

| Dalion, MN, 2000 NR NR | NR NR 14.4 NR
Grafton, 1L, 2000 NR NR | NR | NR 30.5 NR
York, NE, 2000 NR NR | NR | NR 1.6 NR
Williamston, M1, 2000 NR NR | NR | ™R 18.6 NR
New Hollznd, OH, 2000 NR NR | NR | NR 16.3 NR
Bagley. LA, 2000 NR NR | NR | NR 13.5 NR
Richland, 1A, 2000 NR NR | NR | NR 21.8 NR

Deiailed metesrological data were not provided.

Detailed meteorological data were not provided. Rainfall was sup

" needed.

plemented with irrigation as

DP Barcode D309766/ MRID No. 46145307
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TABLE B.1.2.  Study Use Patien.

Location _ EP' Applicativn Tank Mix
(County, State: Year)  { : Method; Timing vor | Single Rawe | Ne.ar | Adivvem
(GPAY) (Ib aifA) Appl.

Tifion. GA, 2000 70% WDG broadeast: bare ground 15.9 0.450 ! None
Athens, GA, 200 0% WDG broadcast; bare ground 17.0 0.455 i Nione
Benoit, MS, 2000 70% WDG broadcast; bare ground 18.7 0.456 1 None
Greenville, MS, 2000 7% WDG broadeast; bare ground 12.2 0.449 ! None
Washington. LA, 2000 T0% WDG broadeast; bare.ground 13.5 0.450 ! Nope |
Richwood, OH, 2000 70% WDG broadcast; bare ground 17.0 0.852 " None —
Campbell, MN, 2000 70% WwWDG broadcast; bare ground 151 0359 1 None
Leonerd, MO, 2000 70% WDG | broadcast: bare ground 17.$ TELX ! None
Dow. [L, 2000 70% WDG broadcast; bare ground 148 0.446 : None
Carlyvle, IL, 2000 70% WDG broadcast; bare ground 16.7 ) 0.452 ! None
York, NE. 2000 70% WDG | broadcast, bare ground 19.4 {1.440 : ik
Kirklin, TN, 2000 - 70% WDG broadeast: bare ground 17.9 458 ! - None
Kevspors, L, 2000 70% WDG | broadcast; bare ground 16.5 .0.444 ; None
Dalton, MN, 2000 708, WDG broadeast; bare ground 13.0 (3 438 H Nong
Grafton. I, 2000 70% WDG broadcast; bare ground 14.7 0.442 t None |
York, NE, 2000 70% WDG broadcast: bare ground 19.2 0.24% None K
Williamston. M1. 2000 70% WDG broadcast; bare ground 14.2 0.453 : None
New Holland, OH, 2000 0% WDG broadeast; bare ground 15.2 0.401 ' None
Bagley, L4, 2000 70% WDG | broadeast; bare ground 20.2 0.452 ; None
Richiand, 1. 2000 70% WDG | broadcast: bare ground | 18.6 0.467 ; Nane-

v

EP = End-use Product.
All applications were made using ground equipment.

Duplicate treated samples and a single conirol sample of soybean forage and hay (>2.5 Ibs each)
were harvested at intervals reflecting normal agricultural practices at each site. 21-66 days after
planting (DAP). Hay samples were allowed to dry in the field for 1-12 days prior o sampling.
Seed samples were harvested 107-174 DAP. Afier collection, samples were placec in frozen
storage at the test facility within 3 hours of collection, stored frozen for 1-123 days. then shipped
frozen by ACDS freezer truck-to the analytical laboratory, Bayer Research Park (BRP). Suifwell.
KS and stored frozen (<-15° C) prior to analysis. Samples were siored frozen from colleciion to
analysis for up to 26 months.
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B.2. AnalyTical MethodoloZy .

Samples of soybean seed, forage and hay were analyzed for residues of amicarbazone and its
metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 by using an LC-MS/MS method
(Bayer Method 200258), which is similar to the proposed enforcemen method for plam _
commodities (Bayer Method 108340). Only a brief description of the method was included in
the submission. For a complete description of the method, refer to 46145302.der (currently

under review).

Briefly, homogenized samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1,
v/v). Following filtration and the addition of deuterated internal standards, the residues were
cleaned up by solid phase extraction (mixed Cg and SCX cartridge). Residues were quantified by
LC-MS/MS, using deuterated intemal reference standards of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586. Residues of metabolites were reported in parent
équivalents. The validated LOQ was 0.01 ppm for amicarbazone land its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 in/on all matrices. The LODs for the three analvtes were
calculated based on the recovery data at the LOQ and using the fo‘lllowing formula: (SD at the -

" LOQ)x 1, (for n-1 replicates). The calculated LOD was 0.003 pipm for amicarbazone in/on
soybean forage, hay, and seed. ‘The 'LODs for DA MKH 3586 were 0.002 ppm for forage, 0.004 .
ppm for hay, and 0.003 ppm for seed. The LODs for iPr-2-OH DA MKH 3586 were 0.003 ppm
for forage, 0.001 ppm for hay, and 0.002 ppm for seed. '

" In the current submission, the LC-MS/MS method was validated using concurrent method -
recoveries of soybean forage, hay, and seed samples fortified séparately with amicarbazone, DA
MKH 3586 and iPr-2-OH DA MKH 3586 at the method LOQ (0.01 ppm) and at 2.0 ppm
(forage), 5.0 ppm (hay) or 0.6 ppm (seed). '

C.  RESULTS AND DISCUSSION

The number of soybean rotational field trials and the geographic répresentation of the residue-
data on soybean forage, hay and seeds are adequate according to the requirements described in
OPPTS 860.1500. ' '

The total frozen (< -15° C) storage intervals were 13-26 months for soybean forage, hay, and
seed samples (Table C.1). In support of the field rotational crop tr als, the petitioner cited storage
stability data (45121704 der) submitted in conjunction with a confimcd rotauional crop study. In
that review, it was also stated that LC/MS analyses of some metabplites were conducted up to 30
months following sample collection for certain metabolites; however, the petitioner noted that
these analyses were not quantitative. These data are insufficient to: support the current field
rotational crop study because quantitative data were not included in MRID 45121704.

The LC-MS/MS method (Bayer Method 200258) used to dctcrminic residues of ajmicarbazone
infon soybean forage and hay is adequate for data collection. Average concurrent recoveries
from'soybean forage, hay, and seed were 96-104% with standard d:evial.ions of +4-13% (Table'
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C.2). Apparéit residues of amicarbazone W
0.01 ppm each for amicarbazone and its metabolites D
3586 in/on all matrices. Calculated LO
forage, hay, and seed. Th
hay. and 0.003 ppm for seed. The LODs for /Pr-

forage, 0.001 ppm for hay. and 0.002 ppm for see

e LODs for DA MKH 3386 were 0.002

chromatograms were provided.

ere <LOQ in/on all control samples. The LOQ was
A MKH 3586 and {Pr-2-OH DA MKH
Ds were 0.003 ppm for amicarbazone in/on soybean
ppm for forage. 0.004 ppm for
2.0H DA MKH 3586 were 0.003 ppm for

d. Adequate sample calculations and

TABLE C.1. Summary of Storage Conditions

Matrix [ Sterage Temp. (C) Actual Storage Duration Limit of Demonstrated Siorage
(months)’ " Siability {months) ©
Sovbean forage and hay <-15 13-26 NA

Extracis were stored frozen {or up 10 5 da
NA = not available. Adequate siorage stability data are not a

vs prior 1o analysis.

vaileble for frozen plant commodities.

TABLE C.2.  Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and {Pr-2-OH DA
MKH 3586 from Sovbean Forage, Hay, and Seed using Bayer LC-MS/MS Method 200238.
Marrix Anaivie Spike level Sample size () Recoveries (%) Mean = sid dev
(mg/kg) (%)
Soybean | Amicarbazone 0.01 9 §7-107 O : R
torage 2.0 1 90-9%
Da MKH 3586 .01 9 91-105 98 = &
2.0 2 2102
ibr-2-0H DA MKH 3586 0.01 9 85-112 1o 7
’ 20 E 94-97
Soybean | Amicarbazone 0.0t 8 93-116 (TSR
hay ) 3 $2-115
Da MKH 3580 0.01 N Rz2-116 DN
5.0 3 92-104 !
iPr-2-OH DA MKH 3586 0.0} 8 83-107 08 < 3 J‘
50 3 u2.96
Soybean | Amicarbazone 0.0 & Ro-118 6= 11
seed _ 0.60 3 96-109
Da MKH 3586 0.01 8 95-116 99 = 13
.60 3 75-88 '
iPr-2.0H DA MKH 3586 0.01 3 91-105 0% - 4
0.60 2 93.99

Due to phytotoxicity,
the PBIs for all remaining tests were
month. Residue data from the 366-day
the summary data or conclusions.

soybeans from onc trial were replanted the follo
22.57 days, with most 1€sis (17 out
PBI test are reported (Table C.3). but are not included in

wing season (366 day PBI):

of 20) having PBIs of -1

DP Barcode D309766/ MRID No. 46145307
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% 77%,  DACO7.44/OPPTS 860.1900/0ECD IA 663, 638.7and A 8.6

# %  Field Accummiation in Rotational Crops - Soybean

- .-

For soybeans planted -1 month post-treatment, residues of amicarbazone were <0.010-0.430
ppm infon 37 soybean forage samples, 0.015-1 326 ppm in/on 37|soybean hay samples, and
<0.01 (<LOQ) in/on 39 soybean seed samples (Table C.3). Rcsiques of DA MKH 3586 were
<0.01-0.089 ppm in/on forage, <0.01-0.270 ppm in/on hay, and <0.01 ppm in/on seed samples. -
Residues of iPr-20H DA MKH 3586 were 0.143-1.132 ppm in/on forage, 0.562-4.236 ppm in/on

hay, and 0.031-0.582 ppm infon seed.

When calculating combined Tesidues of amicarbazone, DA MKH 3586, and Pr-2-OH DA MKH
3586 (expressed in parent equivalents), the LOQ (0.01 ppm) was used for individual residues
reported at <LOQ and % the LOQ (0.005 ppm) was used for calculating the average. Combined
residues were <0.268-1.264 ppm (ave. = 0.750 ppm) infon soybezlm forage, <0.629-4.569 ppm
(ave. = 2.569 ppm) in/on hay, and <0.051-<0.602 ppm (ave. = 0.225 ppm) in/on seed (Table.
C.4). . '

Common cultural practices were used to maintain plants, and the weather conditions and the
_maintenance chemicals and fertilizer used in the study did not have a notable impact on the
residue data. ' o

DP Barcode D309766/ MRID No. 46145307 Page 8 ot.' 15
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TABLE C.3.

Amicarbazone Residues in Rotational Soybeans Planted ~1 Month Following a Single Soil Application of
. Amicarbazone (70% WDG). '
Location EPA Variety Total | PBI' | Harvest | Mamx Residues (ppm}’
{County. State, | Region Rate | (davs) | DAP'
Year) (ib Amicarbazone | . DA MKH 1-Pr-2-OH ' ambined
av’A) 3586 MEH 3586 Keridues
Tifton, GA. 2000 2 DR62699RR.| 0.450 366 58 Forage | 0.018,0.016 ND.ND* 0 194.0.176 | <0222 i 107,
Athens. GA, 2000 2 S73-25 0.455 30 61 Forage | (0.006. 0.906)’ 0.006.0.009) | 0.612. .814 04330838 ..’
Benoit, MS. 2000 4 Pioneer 9492 | 0.45€ 22 24 Forage | 0.192.0.182 0.086.0.089 { 0.333.0.615 | LNil ONKE
RR .
Greenville, MS; 3§ DP 5960 RR | 0.449 30 &6 Forage | 0.042, 0.054 0.030. 0.037 | 0.421.0.420 4,494, 0 516
2000
Washingion, L&, 4 DP 5806 RR | 0.456 20 a6 Forage | 0.071, 0.062 0.067.0.038 1,004, 0832 [IRERIR TR
2000 ’ :
Richwood, OH. < GH 1367 0.452 37 61 Forage | 0.048,0.039 ND.ND 11330 (1 220 1307 20N
2000 , STS |
Campbell, MN, 5 Garst D085 | 0.451 20 41 |Forage | 0.183,0.232 }(0.007.0.008) 025, 0063 L oo
2000 ’
Leonard, MO, 5 NK 3911 0.453 56 40 |Forage | 0.192,0.058 0.081,0035% | 0.991.0.845 1.2 sase
2000
Dow. IL, 2000 s Asgrow 0.246 29 58 Forzge.| 0.032.0.056 |(0.005). 0.012 ] 0.260.0.543 R RS I
2701
Carij,'l'e. .. 2000 5 William 82 0.452 29 37 Forage | 0.309, 0.237 |{(0.008.0.008) | 0.143. 0.165 |43 643
York. NE, 2000 5 Myeogee 0.436 R 2 Farage | 0.044,0.058 0.031.0.0351 0.530.0.811 N YRR ‘
5289 :
Kirklis, IN, 2000 5 Pioneer £.458 29 66 Forage | 0.098,0.077 j0.014. (0.0073] 3320490 1 0655 n 273
93801
Kevsport, 1L, i H3420R 0.346 28 45 Forage | 0.012,0.030 0.062.0036 | 19880893 POT el
2000 :
Dalton, MN, 5 Viston 0.448 a8 37 Forage | 0.430,0.288 0.012.0.011 01,322.0.322 LN N 620 !
2000 .
Gratton, 0.. 2000 5 Asgnw 0.442 .29 S& Forage | 0.038,0.055 n021.0022 | 1089.1.132 1opag. 1w 1
700 :
York, NE. 2000 5 Mycogen 1).445 25 53 Forage | 0.132. 0.148 0.036. (1032 | L.968. (1947 153 1R300 .
5269 '
Williamston, M, s |Agri-pro p.453 | 29 62 |Forage 0.114 0.018 0.562 11,602
2000 : 1995 ’ )
New Holland, 5 Resnik 0.461 37 490 |Forage | 0.053,0.050 (0.005.0.008) | 0330.0.537 | 0383, A3
OH. 2000
Bagley, 1A, 2000 5 9294 - 0.452 28 42 Forage | 0.100. 0.075 {(0.008, 0.007) ] 0.A6S. 0365 |-20.5377. 450
Richland, 1A, b} Pioneer 0.467 57 a6 1 Forage | 0.085, 0.071 0.072.0.062 1.004. 0.908 e, 1.041
2ou0” 93B4%

DP Barcode D309766/ MRID No. 46145307
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',%,z,.g Amicarbazone/MKH 3586/PC Code 1 14004/Arvesta Corporation
< 7 @ DACO 7.4.4/OPPTS 860.1900/0ECD I1A 6.6.3, 6.8.7 and ITIA 8.6 -
“-%  Field Accumulation-in Rotational Crops - Soybean
[TABLEC3.  Amicarbazone Residués i Rotational Soybeans Planted ~1 Month Following a Single Seil Application of
Amicarbazone (70% WDG). ’ . .

:Locnlion EPA Variety Towal | PBI! | Harvest | Mamx Residues (ppm)°

1 (County, State, Region Rate | (davs)-| DAP'

" Year) Qb Amicarbazone | DA MKH i-Pr-2-OH Combined

o ai/A) 3586 MKH 3586 Residues

} Tifton, GA, 2000 2 DR62699RR | 0.450 366* 55 Hay 0.042, 0.068 ND.ND 0.777.0.835 | <0.829.<0.913

¥ Athens. GA, 2000 2 |s73-28 0455 | 30 6l |Hay | 00150030 | 00230018 | 2451,2.624" 2.4%0, 2.662
Benoit, MS, 2000 4 |Pioncer 9492 | 0.456 | 22 34 [Hay | 0.272.0235 | 0270, 0002 | 3.389.2.417 | 3.931,27%4

RR
Greenville, MS, 4 DP 5960 RR | 0.449 30 66 Hay 0.209,0.237 { 0.015,0.022 2.690.2.652 2.918,2.910
2000 . . )

} Washington, LA, 4 DP 5806 RR | 0.456 29 46 Hay 0.183,0.160 | 0.230,0.119 2.834,2.889 3.167, 3.167
2000 L : .
Richweod, OH, .5 GH 3467 0.453 37 61 Hay 0.133,0.096 ND,ND 0.783.0.755 | <0.926, <0.861
2000 STS . '
Campbell, MN, 5 Garst DO8S 0.451 30 41 Hm 0.631,0.647 | 0.040,0.039 0.792,0.647 1.513,1.332

12000 : ' :
ELecmard. MO, S NK 3911 '0.453 56 40 Hay 0.143, 0.123 | 0.070.0.07¢ | 1.804,2.006 2.016, 2.202
1 2060 '
)
. Mow, IL, 2000 S Asgrow 0.446 29 69 Hay 0.241,0.239 | 0.021,0.020 1.681.1.926 1.943, 2.184
: 13701 - ' )
» !Carly]e, I, 2600 5 William 82 0.452 29 17 Hay 0.150,0.118 0.183,0.158 | 4.236,3.867 | -4.569, 4£.138
:York, NE, 2000 S Mvcogen 0446 | 25 57 Hay 0.501, 0.50"-‘. 0.169,0.195 | 3.054.2.896 3.724,3.595
5289 .
Kirklin, IN, 2000 5 Pioneer 0.455 29 66 Hay 0.057, 0.06.3 (0.005,0.009)| 0.562, 0.567 | <0.629, <0.641
93801 ’
Keyspoﬁ. IL,, 5 H3429R 0.446 28 45 Hay 0.061, 0.081 0.076,0.085 | 2.643.3.158 2.780, 3324
2000 : ' T
Dalton, MN, 5 Vision 0.348 28 37 Hay 1.158, 1.325 | 0.039,0.048 | 1.588,1.638 2.785, 3.011
2000 ' é T
Grafton, IL, 2000 5 |Asgrow 0.442 | 29 69 |Hay | 0.102,0097 | ©.045.0031 | 3.260,2.5¢0 | 3.406,2.667
3701 ' "
! York, NE. 2000 5 |Mycogen 0.4a5 | 25 55 |Hay 0.406.0408 | €.100.0.107 | 3.402,3387 | 3.908,4.036
] 5269 T
! Williamston, M1, 5 Agri-pro 0.453 29 63. |Hay 0.242 0.034 1.4
2000 1995 . -0 408 1.683
;New Hollund, 5  |Resmik 0.461 | 37 45 |Hay | 0.180,0.158 | 0.013,0.012 | 2.089,1996 | 2.281,2.166
IOH‘ 2000 ; ) T
‘Bagiey. LA,-2000 5 |9204 0.452 | 28 22 |Hey | 02320173 |0014,(0007) | 1232,0934 | 1.478,<1.11S
Richiand, 1A, s |Pioneer 0.467 | 57 57 |Hay | 01350146 |0 2 7
2000 93835 ) 014 040,0.046 | 2.880,2.905 | 3.055,3.097

DP Barcode D309766/ MRID No. 46145307
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TABLE C3. Amicarbazone Residues in Rotationa! Soybeans Planted -1 Month Following 2 Single Sail Application of
Amicarbazone (70% WDG). )

Location EPA Variety Towl | PBI' | Harvest | Matnx Residues (ppm)}’

(County. State, Region Rate | (days) | DAP'

Year) (o Amicarbazone | DA MKH 1-Pr-2-OH “ombined

al/A) 3586 MKH 3586 Residues

Tiflon, GA, 2000 T2 DR62699RR | 0.450 366 174  }Seed ND. WD ) ND.ND 0.045.0.045 | <0.063. <0.069

Atnens, GA. 2000 2 S§73.25 0.455 30 138 |Seed ND, ND ND, ND ©.268.0.224 | -10).285.20.243

Benait. MS, 2000 4 Pionecer 9492 | 0.456 22 107 |Seed ND.ND ND. NI (1184, (1225 | =0 2048 -0 2407
RR

Greepwille, MS, 4 DP 5960 RR | 0.449 30 151 |Seed ND, ND ND.ND Q071 G087 [ennor s

2000 ’

Washington. LA, s |DP3gsosRR | 0.456 | 29 19 |Seed ND.ND D.ND | 1OSK. 0070 | 108,

2000 .

Richweod, OH, 5 GH 2467 0.453 37 120 |Seed - ND. ND ND.ND 0031, (08K UR e B N RS

2600 STS : :

Campbeil, MN, 5 Garst D035 0.451 20 115 }Seed ND. ND NT) NI 1382 11.35¢ fan? :.'.-\

2000 . ’

Leonard. MO. 5 NK 2911 0.453 56 116 |Seed ND, ND ND, N 0,393 0242 <0313 <0242

2000

Dow, IL, 2000 S Asgrow 0.246 2¢ 124 |Seed ND. ND ND.ND 006, G042 D A6 0 0a7
3701

Carlvie, 0. 2000 bt William 82 0.452 29 103 {Seed ND, ND ND, ND 0.033. 0037 i3l Lot

York. NE. 2000 5 Mycogen 0.246 25 109 }Seed ND. ND ' ND.ND 03910242 [~ 31, -t 2ed
$28¢

Kirklin, IN, 2000 5 |Pioneer 0.455 | 29 120 |Seed ND. ND ND.ND | 0324 6357 | 06 <037
93B01

Keysport, IL. 5 |H3429R | 0426 | 28 136 |Seed ND.ND D ND | 0150 6208 | 1 0238

200G

Daltor. MN, 5 |Vision 0448 | 28 108 |Seed ND, ND ND.ND | 51370043 | 63T A

2

Grraiton. [L. 2000 5 Asgrow 0.442 29 124 | Seed ND,ND ND. ND (: 365.0.389 [ #1386 ~tiany :
3701

’i’or'r;, NE. 2000 5 Mycogen 0.445 25 112 | Seed ND.ND NI, ND {1 28K 11,280 GADY )
5269 ;

Witliamston, ML, s Agri-pro 0.453 20 135 {Seed ND. {0.003) ND. ND 11.308 1 53 F R AT ]

2000 - 1995

New Holland, ) Resnik. 0.461 37 124 |Seed ND. ND ND,ND 1 ORS, ((197 ax 1117

OF. 2000 .

Bagiey. 1A, 2000 5 9204 0.452 1 28 114 |Seed ND, ND ND, ND 0.031.0.034 {003 O34

Richland, 1A, 5 Pionecer 0.4587 57 130 {Seed ND.ND ND. ND 0060, 052 paxn onFi

2000 93B45S ’ .

1

2

DAP = Days Afier Planting; PBI = Plant Back Interval.
The LOQ is 0.01 ppm for cach analyie in‘on eac
calculated to be 0.003 ppm for soybean torage. hay. and se
forage, 0.004 ppm for hay. and 0.003 ppm for seed. The L
forage, 0.001 ppm for hay, and 0.002 ppm for wed. Totl residues are the sum of
iPr-2-OH DA MKH 3586 residues in parent €quivi

in caleulaiing toial residues.

alents: the LOQ was used for indiv

h matrix. The lunit of detection (LOD) for amicarbazone was
ed. The LODs for DA MKH 3586 were (1,002 ppm for
OD for iPr-3-OH DA MKH 3586 werne 0.003 ppm tor
amicarbazone, DA MEF! 3580 and
idual residues reporied at FOD

F Barcode D305766/ MRID No. 46145307
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2 Field Accumulation in Rotational Crops - Soybean _
4 Due to pirviotoxicity, soybemns-from this trial were replanted the following season. -
d ND = not detected; residues were <LOD. Residues <LOQ but >LOD are rep one.d in parentheses-
TABLE C.4. ‘Summary of Residue Data in Rotational Soybeans Planted|-1 Month Following 2 Single Soil

Application of Amicarbazone (70% WDG).'
Soybean . Total Rate PBI ' ) Residue Levels (ppm) *
Matrix (bava) [ (days) I Min. Max. | HAFT? | .Median Mean | Std. Dev.
(STMdRY) | (STMR")
Amicarbazone .
Forage 0.44-0.47 22.57° 37 .<0.01 0.430 0.359 0.071 0.108 0.095-
Hay 37 0.015 1.326 1.242 0.173 0.268 0.285
Seed 38 <0 0t <0.01 <0.01 0.005 0.005 0
DA MKH 33586 ’
Forage 0.44-0.47 22.57 37 <0.01 0.089 0.088 .0.018 0028 0.027 .
Hay 37 <0.01 0.270 T 0.182 0.040 0.067 0.06% -
Seed 38 <0.01 <0.01 <0:01 0.005 0.005 - . 0
iPr-2-OH DA MKH 3586 .
Forage 0.44-0.47 22-57 37 0.143 1.132 1111 ! 0.545 0.612 - 0.298
Hay 37 0.562 4,236 4.052 2.451 2232 0.99_5
Seed 38 . 0.031 0.582 0.569 0.167 0.205 0.161
Cornbined Residues

Forage 0.84-0.47 22-57 37 <0.268 1.264 1.179 0 654 0.750 0.289
Hay 37 <0.629 4.569 4.354 2.744 2.589 1.038
Seed 38 <0.051 <0.602 <0.589 0.187- 0.225 0.161

3

D.

Due to phytotoxicity, soybeans from one trial were replanied the following se
were not included in the residue calculations.

The LOQ is 0.01 ppm for each analyte injon each matrix. The LOD for amicz

for soybean forage, hay, and seed. The LODs for DA MKH 3586 were 0.002
0.003 ppm for seed. The LODs for iPr-2-OH DA MKH 3386 were 0.003 ppm; for forage, 0.001 ppm for hay, and
0.002 ppm for seed. Total residues are the sum of amicarbazone, DA MKH 3
residues in parent equivaients; the LOQ was used for individual residues reporied ai <LOQ in calculating tots}

residues,

HAFT = Highest Average Field Trial.

STMdR = Supervised Trial. Median Residue; STMR = Supervised Trial Mean
mean and standard deviation, % the LOQ (0.005 ppm) was used for residues reported at <LOQ.
With the exception of two tests with PBls of 56 and 57 days, the PBls were g

CONCLUSION

ason (366 day PBI); data from this trial

irbazone was calculated 1o be 0.003 ppm
ppm for forage, 0.00< ppm for hay, and

586, and iPr-2-OH DA MKH 3586

Residue. For calculation of the mediar,

enerally around 30 days.

Pending submission of adcqhatc supporting storége stability data, the extended soybean field
rotational-crop data are adequate.

DP Barcode D309766/ MRID No. 46145307
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3,  Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation '
e ‘3 DACO 7.4.1/0PPTS 860.1520/0ECD IIA 6.3.1, 63.2,633and I1A83.1,832,833

Processed Food and Feed - Soybeans _

Primary Eva-\:Jator Man;i;g-'Xue, Chemist -~ . Yllw‘zﬁwz}/ .
- RAB3I/HED (7509C) AN . Date: 03/23/03

Dafe: 03/23/05/65%7

This DER was originally prepared under contract by Dynamac Corporation (1910 Sedwick Rd., Building
100, Suite B; Durham, NC 27713: submitted 1/07/2005). “The DER has been reviewed by the HED and

revised to reflect current OPP policies.

Approvéd by Leung Cheng, Senior Chemist
' : RAB3/HED (7509C)

STUDY REPORT:

46145308 Krolski, M. (2003) MKH 3586 70 WG - Magnitude of the Residue in Processed
" Commodities from Rotational Crop Soybeans and Request for Waiver of the Study on Magnitude
of the Residue in Soybean Aspirated Grain Fractions. Lab Project Numiber: 200462: TMN-0263.

Unpublished study prepared by Bayer CropScience. 236 p-

EXECUTIVE SUMMARY:

In a single test conducted in KS during 2000, bare soil was treated once with -amicarbazone (70%
WDG) at 0.45, 0.135, or 2.25 Ib ai/A using ground equipment. The maximum seasonal use rate
for any rotated crop is 0.45 1b ai/A on field com. A rotational crop of soybeans was planted
immediately following treatment (0-day PBI). Soybean seed were harvested at commercial
_maturity (144 DAT) from the 1x treated plot. Soybeans did not germinate in twa plots reated at
3x and 5x, therefore, only data from the 1x test was reported. Triplicate samples of soybean sesd
- (RAC) were collected and the remaining bulk samples were processed into hulls, meal, and
deodorized oil using simulated commercial procedures. Prior to analysis, soybean seed samples
were stored frozen for a maximum of 24 months, an interval not supported by available stability
data, and processed soybean matrices were stored frozen for up to 14 days, .Data demonstrating
the stability of residues of amicarbazone, DA MKH 3586, and iPr-20H DA MKH 3586 infon
representative plant matrices remain outstanding. ' .

Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2.0H DA MKH 3586 using an adequate LC-MS/MS method (Bayer Method 200258), which is
similar 1o the proposed enforcement method for plant commodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1, v/v),
concentrated and cleaned up by solid phase extraction. Oil samples are also initially partitioned
_ with hexane. Residues were quantified by LC-MS/MS, using deuterated internal standards of
each analyte. Residues of metabolites were reported in parent equivalents. The LOQ was 0.01
ppm each for analyte in/on all matrices. ‘The LODs for amicarbazone were 0.003 ppm for
soybean seed and oil, 0.004 ppm for ineal, and 0.009 ppm for hulls. The LODs for DA-MKH
3586 were 0.002 ppm for meal, 0:003 ppm for seed, 0.005 ppm for oil, and 0.010 ppm for hulls.

DP Barcode D309766/ MRID No. 46145308 Page 1 of S
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Processed Food and Feed - Soybeans

The LODs foriPr-2-OH DANIKH 3586 were 0.002 ppm for seed and meal. 0003 ppm for o1k
and 0.009 ppm for hulls.

Combined residues of amicarbazone and its metabolites DA MXKH 3586 and iPr-2-OH DA MKH
3586 (expressed n parent equivalents) were <0.172-<0. 181 ppm in/on 3 soybean seed samples
Average combined residues were 0. 175 ppm in/on seed samples.

Amicarbazone and DA MKH 3586 residues were each <LOD in all processed soybean matrices
Residues of iPr-2-OH DA MKH 3586 were 0.147-0.157 ppm in 3 hulls samples, 0.210-0.218
ppm in 3 meal samples, and <0.003 ppm (<LOD) in 3 deodorized oil samples. Combined
cesidues were <0.166-<0 176 ppm in hulls, <0.216-<0.224 ppm in meal, and <0.011 ppm in
deodorized ol Average combined residues were 0.171 ppm in hulis, 0.220 ppm in meal. and
0.011 ppmn ol Based on average residues, the processing factors for combined amicarbazone
residues were 1.0x for hulls. 1.3x for meal, and <0.1x for oil. The maximum theoretical

concentration factor for soybeans is 12x.

STUDY/WAIVER ACCEPTAB[LITY/DEFIC[ENC[ES/CLAR[FICATIONS‘

Under the conditions and parameters used in the study, the soybean processing data except.for
AGF are classified as scientifically acceptable. pending submission of acceptable supporting
storage stability data. Aspirated grain fractions (AGF) were not generated and the petitioner
requested a waiver for the requirement to generaie AGF residue data. The request for a waiver
for AGF dara and the acceptability of this study for regulatory purposes is addressed in the
forthcoming U.S. EPA Residue Chemistry Summary Document {DP Barcode D309766].

‘COMPLIANCE:

Signed and dated GLP, quality assurance, and data confidentiality statements were provided. No
deviations from regulaiory requirements were noted that would impaci the study results or thew
interpretaiion.

A BACKGROUND [NFOKMATION

Amicarbazone is a selective herbicide intended for preplani, preemergence. Of early
postemcrgencé application 1o field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permaneni
tolerances established for amicarbazone. The original petitioner was Bayer Corporation:
however, Bayer Corporation has-since sold amicarbazone to Arvesta Corporation. who is now the
petitioner for amicarbazone. In conjunction with the subject tolerance petition, Arvesta has
submitied an application for Section 3 registration of a 70% water dispersible granule (WDG,

DF) formulation (Armcarbazone DF Herbicide; EPA File Symbol No. 66330-UA). The 7C%
WDG formulation is to be applied as preplant, preemergence, or early postemergence broadcast
sprays at 0.22-0.45 Ib av/A for preplant/preemergence application, or 0.10-0.15 Ib aVA for .

DP Barcade D309766/ MRID No. 46145308 ) Page2of §
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postemergenct application. “Ttre petitioner h

soybeans.

as submitted residue data from a processing study on

The nomenclature and phyéicochcrhical p'ropeﬁies of amicarbazone are presented below in

Tables A.1 and A.2.

TABLE A.l.

Amicarbazone Nomenclature.

Chemical structure

Common name

Amicaroazone

Company experimental name

MKH 3586

4-aminoN-tert-butyl-4,5-diydro-3-isopropyl-5-0x0-1H-1,2,4-riazole- 1carboxamide

TUPAC name

CAS name 4-amninoV-(1,1-dimethylethyt)-,5-dihydro-3- (1 -methylethyl)-5-oxo- IH 1,2,4-tnazole-i-
carboxamide

CAS registry number 129909-90-6

End-use formulaiion (EP) 0% drv flowable (DF) formulation { EPA Reg. No. 66 «30)

DA MKH 2586 (metabolite H.C

proposed for regulation) ’ \

=

N-(1, 1 dimetbylethyl)-4, S—dlhydro 3-(l-n*exhyletnvl)-5-c-xo 1H-1.2,4-tazole-} -
carboxamide

iPr-2-OH DA MKH 3586
(metabolite proposed for
regulation)

G OH

N_{C’Ha
H |

N

HC_ N
4 'rgc>t/ \ﬂ/ \ﬂ/
CH, 0 O

N-(1,1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy-1-methylethyl}-5-oxo-bB-1,2, 4—
triazole-1-carboxamide

DP Barcode D309766/ MRID No. 46145308
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TABLE A.2. - Physicochemft:_:{i—f’ropenics of Technical Grade Amicarbazone.

ethyl acetate = 140, acetone >250.
polyethylene giycol = 79. acetonimile >250,
dimethylsulfoxide = 250. dichloromethane >250

Parameter Value Reference”

Melting point/range 137.5°C MRID 45121504

pH 7.06 (2.5% slurry) MRID 45121501 :
Density 1.12 gimL @ 20°C MRID 43121301 :
Water solubility 461 . | MRID 45121501 %
Solvent salubiity n-Heptane = 0.G7. xyviene = 9.2, MRID 43121502 '
(gL} - }-ocianol = 43, 2-propanut = 110, '

Vapor pressure 3.00x10%Pa.a 25°C MRID 45121501
1,30 x 10°Pa g 20°C

Dissociation constant. pK, Does not dissociate. No acidic or basic properues. MRID 45121501 i
Octanol/water partition’ pKa = 17(log P, =1.23 @ pH 7(20°0) MRID 45121502 ‘
coefcient. Log(Kow?

‘| Uvvisible absorption Peak @221 nm; molar absorptivity (1000 cm?/mol) MRID 45121501 '
spectrum

< D288202. MRIDs 45121501 & 45111 502. S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN
B.1. Application and Crop Information

in three separate plots. bare soil was treated once with amicarbazone (70% WDG) at 0.451.
1.252, and 2.253 lb ai/A using ground equipment (1x. 3x and 5x rate. Table B.1). The maximum
seasonal use rate for any rotated crop 1s 0.45 Ib ai/A on field corn. A rotational crop of soybeans
was planted immediately following treatment (0-day PBI). Soybean seed was harvesied ai
commercial maturity (144 DAT) from the 1x treated plot. Sovbeans did not germinate in the 3x
and 5x plots, therefore, only data from the 1x test was reported.

TABLE B.1. Study Use Pattern on Sovbeans
Location {City. . .A\pplicalidn
State). Yeas EP' Method *: Timing Volume | Single Rate* | No.or | Tank Mix Adjuvanis
(gal/A) (iba.i/A) Appl.
Stilwel, ¥S, 2000 700 WDG | Bmadcast soil: bare pound 101 0.451 } None
10.1 1.352¢ 1 o
10.1 2,253 1 Nane

' EP = End-use Product.

Applied using ground equipment

These rates represent 1, 3x, and sx the seasonal maximum proposed label use rate for any rotated crop (field com:
Soybeans did not germinaic in the 1x and 5x plots. therefore, only date from the 1x test was reporied

DP Barcode D309766/ MRID Nao. 46145308 : - Page 4 of &
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B.2. Processing Procedures

Afier collection, soybean seed samples were placed in frozen storage at the field site within 30 ~
minutes and stored frozen for 8 days, then shipped frozen to FPRDC at Texas A&M Umiversity
(Bryan, TX). Seed samples were processed into hulls, meal, and deodorized o1l using sirr}glatcd
commercial procedures. Aspirated grain fractions (AGF) were not generated and the petitioner
requested a waiver for the requirement to generated AGF residue data. The processed fractions.
and subsamples of'seed were shipped frozen to the analytical laboratory, Residue Analysis
Laboratory at the Bayer Research Park (BRP), Stilwell, KS, (BRP), where they were stored
frozen (<-5 °C) prior to analyses. Seed samples were stored frozen from collection 1o analysis
for up to 24 months. Processed matrices were stored frozen from generation to analysis for up to

14 days.
B.3. Analytical Methodology

- Samples of soybean matrices were analyzed for residues of amicarbazone and its metabolites DA
MIH 3586 and iPr-2-OH DA MKH 3586 using an LC-MS/MS method (Bayer Method 200258),
which is similar to the proposed enforcement method for plant commodities (Bayer Method '
f2/8340). Only a brief description of the method was included-inmthe-subrrssion: Fora complete
description of the method, refer to 46145302.der (currently under review).

Briefly, homogenized samples of each mairix, except oil, were extracted with 0.1% aqueous
acetic acid in ACN:water (4:1, v/v). Following filiration and the addition of deuteraied internal
standards, the residues were cleaned up by solid phase extraction (mixed C; and SCX cartridge).
For oil samples, residues are extracted by mixing with hexane and then adding an equal volume
“of 0.1% aqueous acetic acid in ACN:water (4:1, v/v). Residues in the ACN phase are saved, the
<isuterated internal standards are added, and residues are cleaned up by solid phase-extracnon,
Residues were quantified by LC-MS/MS, using deuterated internal standards of each analyte.
Residues of metabolites were reported in parent equivalents. The validated LOQ was 0.01 ppm
for each analyte in all soybean matrices. The LODs for the three analytes were calculated based
on the recovery data at the LOQ and using the following formula: (S.D at the LOQ) x 1,4 (for n-
I replicates). The calculated LODs for amicarbazone were 0.003 ppm for soybean seed and oil,
0.004 ppm for meal, and 0.009 ppm for hulls. The LODs for DA MKH 3586 were 0.002 ppm for
" meal, 0.003 ppm for seed, 0.005 ppm for oil, and 0.010 ppm for hulls. The LOD:s for 1Pr-2-OH
DA MKH 3586 were-0.002 ppm for seed and meal, 0.003 ppm for oil, and 0.009 ppm for hulls.
The combined LODs were 0.008 ppm for seed and meal, 0.011 ppm for oil, and 0.028-ppm for .
hulls. : : ‘ ’

In the current submission, the LC-MS/MS method was validated using concurrent method
recoveries of soybean seed and processed soybean matrix samples fortified separately with
amicarbazone. DA MKH 3586 and iPr-2-OH DA MKH 3586 at 0.01-0.30 ppm.

DP Barcode D309766/ MRID No. 46145308 : . . Page 5 of 8
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C. RESULTS AND DTSCUSSION

The LC-MS/MS method (Bayer Method 20
DA MKH 3586, and iPr-20H DA MKH 35861
commodities is adequate for data collec
bean commodities samp
MEKH 3586 at 0.01-0.30 ppm were
sidues of amicarbazone wer

and processed 50y
3586 and iPr-2-OH DA
+2-13% (Table C.1). Apparentre
The validated LOQ was 0.01 ppm
2-OH DA MKH 3586 in/on all matrices. The L

0.002-0.010 ppm.

0258) used to determine residues of amicarbazone.
n/on soybean seed and processed soybean

tion. Average concurrent recoveries from soybean seed

les fortified separately with amicarbazone. DA MKH
89-106% with standard deviations of
e <LOQ in‘on all control samples.
for amicarbazone and its metabolites DA MKH 33586 and 1Pr-
ODs for all analytes and matrices ranged from

586, and iPr-2-OH DA MKH |

The total frozen (
days for processed soybean matrices

< -5° C) siorage intervals w

petitioner cited storage stability data (45121704 der

rotational crop study.
was conducted up 10 30 monihs
petitioner noted that these analyses were noi q
the current processing siudy be

In that review. it was also state
following sample coll

(Table C.2). In support oft

TABLE C.1. Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3
) 3586 from Sovbean Matrices. i
Matrix Spiking SL:mpI-: Amicarbazone DA MKH 3586. Pr-2-0OH DA MKH 3338
(;eg‘;;; size Recoveries (%) Recoveries (%) Reoovenes (O9)
) Range Mean = std dev Range Mean = stddev | Range | Mean = sid dev
Soybean seed 0.01 2 101-109 106 =4 98-108 1006 86-96 Ba = S
0.20 3 100-111 94-99 97-100
Soybean hulls | 0.01 2 80-103 - 98 = 9 81-111 03212 79-104 1520
0.20 3 97-105 ) 82-94 ' $5.103
Sovbean meal 0.01 2 G2-101 101 =35 106-11G 10y =7 97-100 no2
.30 2 100-165 92.95 9393
{ Deodorized 0.01 1 Gg.in: 07z} 93-104 07 =6 R7.07 8O o2
oil

as 24 months for soybean seed samples and 9-14

he processing study. the

) submitted in conjunction with a confined

d thai LC/MS analyses of some metaboliies
ection for certain metabolites: however. the
uantitative. These data are insufficient 0 suppoit
cause quantitative data were not included in MRID 45121704,

TABLE C.2.

Summary of Freezer Storage Conditions

Sovbean Mairix

Storage Temp )

Actual Swompe Durstion
(mounths)’

Limit of Demonstated Storage Stability {months)

Seed

Hulls, Meal,
Deudorized oil

RE

.‘.’]

N AT

' Extracts were siored trozen for up 1o 3 days prior to analysis

14 days afier processing and prior w anahses
NA = not availsble. Adeguate storape aabiby

daater are not available for trozen plant cormmodiiies

and processed comunadities wer: stored fozen lor up o

DP Barcode D309766 MRID No: 46145308
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Amicarbazone-and DA :
ues were 0.166-0.175 ppm

MKH 3586 resid

harvested at maturity (Table C.3). Co
MKH 3586 and iPr-2-OH DA MKH 3586
ppm. Average combined residues were 0.1

used to calculate the processing factors.

Amicarbazone and DA MKH 3586 residues
3586 were 0.1

Residues of iPr-2-OH DA MEKH

" ppm in 3 meal samples, and <0.003 ppm
residues were <0.166-<0.176 ppm in hulls, <0.216-<
‘deodorized oil. Average combined residues w
0.011 ppm in deodorized oil.
amicarbazone residues were 0.98x
maximum theoretical concentration factor for soy
were not generated and the petitioner requested a w

residue data.

Based on these rest

ere 0.1

mbined residues of amic

'MKH 3586 residues were each <0.003 pp;{n (<LO
in/on 3 samples of soybean se

D) and iPr-2-OH DA
ed treated at 1x and
arbazone and its metabolites DA
(expressed in parent equivalents) were <0.172-<0.1 81
75 ppm in/on seed samiples; the average value was

were each <LOD in all processed soybean matrices.

47-0.157 ppm in 3! hulls samples, 0.210-0.218

t
'

(<LOD) in 3 deodorized oil samples. Combined
0.224 ppm inimeal, and <0.011 ppmin
71 ppm in hulls, 0.220 ppm in meal, and
dues, the proces$ing factors for combined -
for hulls, 1.26x for meal, and 0:06x for deodorized oil. The
beans is 12x. -Aspirated grain fractions (AGF)
aiver for the requirement to geaerate AGF

Residue Data from Sovbean Processing Study with Amicarbaz

TABLE C.3. zone (70% WDG).
Trial ID Processed Tow! | .PHI Residues (ppr)* Processing
(City, Commudity Rate (days) . Fastor?
Sute, (ib aA) Amicarbazone | DA MKH 3586 | 1-Pi-2-OH Combined
Year) | MKH 3586 Residues
Stillwell. Seed (RAC) 0.451 144 ND, ND, ND* ND,ND,ND 0.1 6;3, 0.166, <0.172,<0.172, Na?l
KS, 2000 - g.175 <0.181 (0.175)
Hulls ND.ND.ND | ND,ND.ND | 01470151, | <0.166,<0.170. 0.98x
0.157 <0.176 (0.171)
Mesl ND.ND.ND | ND,ND,ND | 0.218,0213, | <0.223,<0.219, 1.26x
- G210 <0.216 (0.220) ’
Qeodcrized ND, ND,ND ND,ND,ND ND, ';\"D‘ ND <0.011,<0.011, 0.06x
oil . <0.011 (0.011)
! A single soil application was made at 0.45 Ibal/A (1x) immediately prior 1o planting soybeans.
2 The LOQ is 0.01 ppm for each analyte infon each mamrix. The LODs for amicarbazone were 0.003 ppim lor soybean

seed and oil, 0.004 ppm for meal, and 0.009 ppm for hulls. The LODs for DA MKH 3586 were 0.002 ppm for meal,
0.003 ppm for seeid, 0,008 ppm tor oil, and 0.010 ppm for hulls. The LODs for Pr-2-OH DA MKH 25386 were 0.002
ppm for seed and meal, 0.003 ppm tor oil, and 0.009 ppm for bulls. Total residuek are the sum of amicarbazone, DA
MKH 3586, and iPr-2-OH DA MKH 3586 residues in perent equivalents: the L(jD was used for individual residuss
reported 81 <LOD in calculating total residues. i

'{he Pmcz:ssing fagtor was caleulaied-using average total residues (in bold) in theisoybean seed (RAC) and processed
tractions. !

¢ ND = not detected: residues were <LOD.

NA= not applicable

DP Barcode D309766/ MRID No. 46145308 Page 7of 8
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D.

CONCLUSION

The processing factors for amicarbazone residues were 1.0x for hulls, 1.3x for meal, and <0.1x
for deodorized oil, pending submission of adequate storage stability data. Data for AGF were not

E.

provided.
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RAB3/HED (7509C)

e OS/QS/OS/ﬂé@

| - ,
This DER was originally prepared under contract by Dynamac Corporation (1910 Sedwick Rd., Suite B;

Durham, NC 27713; submitted 1/07/2003). The DER has been reviewed
refiect current OPP policies.

STUDY REPORT:

by the HED and revised to

46145309 Krolski, M. (2003) MKH 3586 70 WG - Magnitude of t‘lhc Residues in the Rotational
Crop of Wheat. Lab Project Nurmber: 200463: TMN-0286. Unpublished study prepared by Bayer

CropScience. 395 p.

EXECUTIVE SUMMARY:

Twenty rotational crop field trials on winter wheat were conducted
during 2000-2001. At each of the test sites, bare soil was treated o
WDG) at 0.40-0.46 Ib ai/A using ground equipment. The MNAXIITIUT
rotated crop is 0.45 Ib ai/A on field con. At each site, a rotational
115-130 days after treatment (~4-month plant-back interval, PBI).
a single control sample of wheat forage, hay, grain, and straw were

at sites throughout the US
nce with amicarbazone (70%
n seasonal use rate for any
crop of wheat was planted
Duplicate treated samples and
harvested at intervals

reflecting normal agricultural practices at each site. Hay samples w,

ere allowed to dry in the field

for 2-19 days prior to sampling. Samples were stored frozen from icollection to analysis for up 10
19 months, an interval that is not supported by the available storage stability data. Data

demonstrating the stability of residues of amicarbazone, DA MKH
3586 in/on representative plant matrices remain outstanding.

‘;3586, and iPr-20H DA MKH

Samples were analyzed for residues of amicarbazone and its metabc}lites DA MKH 3586 and iPr-
2-OH DA MKH 3586 using an adequate LC-MS/MS method (Bayer Method 200258) which is

similar 10 the proposed enforcement method for plant commodities
Briefly, samples were extracted with 0.1% aqueous acetic acid in

(Bayer Method 108340).
CN:water (4:1, v/v),

concentraied and cleaned up by solid phase extraction. Residues were quantified by LC-MS/MS,
using deuterated internal standards of each analyte. Residues of metabolites were reported in
parent equivalents. The LOQ was 0.01 ppm each analyte in/on all matrices. The calculated LOD
for amicarbazone was 0.001 ppm for wheat grain, 0.002 ppm for forage and hay, and 0.005 ppm
for straw. The LOD for DA MKH 3586 was 0.002 ppm for forage! hay, and grain, and 0.003

ppm for straw. The LOD for iPr-2-OH DA MKH 3586 was 0.001
ppm for forage. and 0.004 ppm for straw.

ppm for hay and grain, 0.002

DP Barcode D309766/ MRID No. 46145309
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Residues of amicarbazone were <0.010-0.249 ppm in/on 40 wheat forage samples, <0.010-0.566
ppm in/on 40 wheat hay samples, and <0.010 (all <LOQ) in/on 40 wheat grain sampies, and
<0.010-0.280 ppm in/on 40 whzat straw samples. Residues of DA MEKH 3586 were <0.01-0.184
ppm in/on forage, <0.01-0.029 ppm in/on hay, <0.01 ppm infoni grain, and <0.01-0.045 ppm
in/on straw. Residues of iPr-20H DA MKH 3586 were <0.10-0.166 ppm in/on forage, 0.027-
0.308 ppm i/on hay, <0.010-0.0.075 ppm in/on grain, and <0.01-0.236 ppm in/on straw.
Combined residues were <0.030-0.485 ppm (ave. = 0.136 ppm) in/on wheat forage, <0.040-
0.878 ppm (ave. = 0.159 ppm) in/on hay, <0.030-<0.095 ppm (ave. = 0.033 ppm) infon grain.
and <0.030-0.450 ppm (ave. = 0.109 ppm) in/on straw’.

STUDY/W AIVER ACCEPTABILITY/DEFIC[ENCIESICLARIF ICATIONS:

Under the conditions and parameters used in this study, the field rotational crop data on wheat
are classified as scientifically acceptable, pending submission of acceptable supporting storage
stability data. In addiuion, information pertaining to the weather conditions (including
temperatures) OVer the course of the study, with comparison to historical averages (for both
remperature and rainfall), should be submitied for the rotational crop field wials; a discussion of
any unusual weather conditions should be included. Because the proposed use pattern of
amicarbazone is dependent on soil type, soil pH, and soil organic matter, information pertaining
10 these characteristics should be submitted for all field trials. The acceprability of this study for
regulatory purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary
Document DP Barcode D309766.

COMPLIANCE:

Signed and dated GLP, quality assurance, and data confidentiality statemenis were provided. No
deviations from reguiatory requirements were noted that would impact the study results or their
interprezation.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence, or early
posiemergence application to field com for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permanent
tolerances established for amicarbazone The original petitioner was Bayer Corporation,
however, Bayer Corporation has since sold amicarbazone 1o Arvesta Corporation, which is now
the petitioner for amicarbazone. In conjunction with the subject tolerance petition, Arvesta has
submitted an application for Section 3 registration of a 70% water dispersible granule (WDG,
DF) formulation (Amicarbazone DF Herbicide, EPA File Symbol No. 66330-UA). The 70%
WDG formulation is to be applied as preplant, preemergence, OF early postemergence broadcast
sprays at 0.22-0.45 Ib ai/A for preplant/preemergence application, or 0.10-0.15 Ib ai/A for
postemergence application. The petitioner has submitted rotational crop field trial data on wheat.

DP Barcode D309766/ MRID No. 46145309 Page?2 of 15
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The nomenclature and
Tables A.1 and A.2.

physicochemical properties of amicarbazone are presented below in

TABLE A.1.

Chemical structure

Amicarbazone Nomenclature.

H,C

N LCH’

. H o

HC N N N

O
CH, 0 O

Common name

- | Amicarbazone

Company experimental name

MK 3586

[UPAC name

4-amino-.’\’-terl-bmyl-4,S-dihydm-.’a-isopmpy]-S-ox:o-lH—l ,2,4-triazole- ] <arboxamide

4-pmino-N-(1 .1-dimethylethyl)-4,5-dihydro-31 -methylethy})-S-0xo-15-1,2,4-triazole-1-

CAS name
carboxamide
CAS registry number 129909-50-6
End-use formuiation (EP) 70% dry Dowable (DF) formulation ( EPA Reg. Neo. 66330)
DA MKH 3586 {metabolite H,C
proposed for regulation)
CH,

} N ’
H I
H,C N N_ -_NH
H3(:>‘/ T \ﬂ/
CH,- O 0

N-(1,1dimethylethyl)-4,5-dihydro-3-(1 -methylethyl)-5-oxo-1H-1,2,4-iuzole-1-
carboxamide

iPr-2-OH DA MKH 3586
(metsbolite proposed for
regulation)

HC on

%%“

TR
H,C N Ny M
L 1T
CH, O O

N-(1,1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy-1-methylethyl)-5-oxo- H-1,2,4-
tnazole- 1 -carboxamide -

~
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TABLE A.2. Physicochemical Properties of Technical Grade Amicarbazone.
Parameter Value Reference® 1x
Melting pointrange 137.5°C MRID 45121501 I
pH 7.06 (2.5% shury) MRID 45121501

Density 1.12 g/mL @ 20°C MRID 45121501

Water solubility 4.6 g/l MRID 4512151

Solvent solubility n-Heptane = 0.07, xylene = 9.2, MRID 45123502

}-octanol = 43. 2-propancl = 110,
ethyl acclate = 140, acetone >250,
~7

polvethylene glycol = 79, acetonitrle >2
= 250, dichloromethane >250

(g1)

50, dimethvlsulfoxid

2,00 x 10°Pa @ 25°C

Vapor pressure
1.30 x 10%Fa @ 20°C- -

MRID 45121501

Dissociation constant, pi Does not dissociate. No acidic ar basic preperties. MRID 45121501
Octagol/water partition pKa = 17(log p =1.23@pH?7 (20°C) MRID 45121502

coefficient, Log(fow) i

UV/visible absorption ~Peak @221 nm; molar absorptivity (1000 carr/mol) MRID 45121501

spectrin !

< D288202, MRIDs 45121501 & 25121502, S.B. Mathur. 07/07/2003.

B. EXPERIMENTAL DESIGN

B.1. Study Site Information
Twenty winter wheat rotational crop fi
2000-2001. At each of the test sites, bare soil was treated once W
at 0.400-0.458 1b ai/A using ground equipment.
crop is 0.45 1b ai/A on field com. A rotational crop 0
after treatment (~4-month PBD).

The maximum seasona

eld trials were conducted at sites throughout the US duning
ith amicarbazone (70% WDG)

1 use rate for any rotated
f winter wheat was planted 115-130 days

DP Barcode D309766/ MRID No. 46145309
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<

TABLE B.1.1.  Trial Site Conditions.
Trial ldentification (City, Soil characteristics - Meteorological data
State, Year) Type %OM | pH | CEC | Total rainfall during Overall monthly
(meg/g) | study period (inches) | tempermiuie range °C)

Tiflon, GA, 2000 Notreported =NR | NR | NR | NR 37.0 "NR
Benoit, MS, 2000 NR NR | NR | MR 485 - NR
Saginaw, M, 2000 NR NR | NR | MR 335 - NR
Campbell, MN, 2000 NR NR | NR | MR "23.6 NR
Stafford, KS, 2000 NR NR | NR | NR 298 - NR
Pran, KS, 2000 NR NR | NR | MR 213 : NR
Geneva, MN, 2000 NR NR | NR | NR 359 NR
Eakly, OK, 2000 MR NR | NR | MR’ 342 NR
Veiva, ND, 2000 NR NR | NR | MR 20.6 NR
Ellendale, ND, 2001 NR NR [ NR { MR 20.1 NR
Lake Andes, SD, 2001 NR NR | NR | NR’ 20.8 NR
Velva, ND, 2000 NR NR | NR | NR 262 NR
Banard, SD, 2000 NR NR | NR | NR 229 NR
Hart, TX. 2000 . NR NR | NR NR 147 - NR
Cordell, OK, 2000 NR NR | NR | NR 20.7 NR
Claude, TX, 2000 NR NR | NR { NR 263 NR
Frederick. OK, 2000 NR NR | NR | NR 390 NR
Linlefield, TX, 2000 NR NR .| NR | NR | 114 NR
Uvalde, TX, 2000 NR NR | NR NR 161 NR
Parkdale, OR, 2000 . NR NR | NR | NR 213 NR

! Detailed meteorological data were not provided.

Detailed meteorological data were not provided. Rainfall was supplemented with irrigation as
needed. ’

DP Barcode D309766/ MRID No. 46145309 Page 5 of 15
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TABLE B.1.2.  Study Use Pattern.

Location EP! .. Application Tank Mix
(County, Staie; Year) Method; Timiog vol | Single Rawe | wo of | Adiuvant |

(GPAY) (Ib ai/A) Apph.

Tifton. GA, 2000 70% WDG broadcast; bare ground 14.2 0.450 ! None
Benoit, MS. 2000 70% WD3 broadcast; bare ground 17.4 0.457 ! None
Saginaw, Ml, 2000 70% WDG broadcast; bare ground 16.2 0.450 1 None
Canpbeli, MV, 2000 70% WDG broadcast; bare ground 15.0 0.450 ! Nope
Stafford, KS, 2000 70% WDG broadcast; bare ground 15.2 0.442 | None
Pratt, KS, 2000 70% WDG broadcast; bare ground 15.2 0.458 i None
Geneva, MN, 2000 70% WDG broadcast. bare ground 18.0 0.452 | None
Eakly, OK, 2000 70% WDG | broadcasy; bare ground T 143 0.454 : None
Velva, ND, 2000 70% WDG broadcast: bare ground 15.1 0.249 ! None
Ellendale, ND. 2001 . 70% WDG | broadcast; bare ground 14.9 445 ! None
Lake Andes, SD, 2001 70% WDG | broadcest: bare ground | 191 0.442 | None
Velva, ND, 2000 0% WDG broadcast; bare ground 13.0 0336 : None
Banard, SD, 2000 70% WDG broadeast; bare ground 14.7 0242 ! Nane
Hari, TX, 2000 0% WDG bropdcast. bare ground 16.2 0.449 ! None
Curdell, OK, 2000 70% WDG broadcast; bare ground 10.6 0.241 3 one
Claude, TX, 2000 0% WDG broadcast; bare ground 152 0.45% ! None
Frederck, OK, 2000 0% WDG broadcast; bare ground 12° 0.200 ! None
Limlzfield, TX, 2000 7% WDG broadcast; bare ground 0.1 0.453 i Nune
Uvalde, TX, 2000 70% WDG roadeast: bare ground 15.3 {1438 i None
Parkdale, OR, 2000 70% WDG broadcast. hare ground 057 (1.455 | None

! EP = End-use Product
: All applications were made using grousd equipment

Duplicate treated samples and a single control sample of wheat forage, hay, grain. and straw
(>2.5 Ibs each) were harvested at intervals reflecting normal agriculwral practices at each site.
Forage was collected at the tillering stage, 105-259 days after planting (DAP). Hay was collecied
ai the flag leaf stage, 134-293 DAP, and allowed to dry in the field for 2-19 days proOr 10
sampling. Grain and straw samples were harvested at crop maturity. 177-331 DAP. After
collection, samples were placed in frozen storage ai the test facility within 6 hours of collection.
siored frozen for 0-91 days, then shipped frozen by ACDS freezer truck 1o the analytical
laboratory, Bayer Research Park (BRP), Sulwell, KS and stored frozen (<-15° C) pnor to
analysis. Samples were stored frozen from collection to analysis for up to-19 months

DP Rarcode D309766/ MRID No. 46145309 Page 6 of 15
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B.2. Anaiytical Methodology

Samples of wheat matrices were analyzed for residues of amicarbazone and its metabolites DA
MKH 3586 and iPr-2-OH DA MKH 3586 by using an LC-MS/MS method (Bayer Method
200258), which is similar t0 the proposed enforcement method forj plant commodities (Bayer
Method 108340). Only a brief description of the method was included in the submission. Fora
complete description of the method, refer to 46145302.der (currcnhy under review).

Briefly, homogenized samples were extracted with 0.1% aqueous acetic acid in ACN:water (4:1,
v/v). Following filtration and the addition of deuterated internal sgandards, the residues were
cleaned up by solid phase extraction (mixed C; and SCX cartridge). Residues were quantified by
LC-MS/MS, using deuterated internal standards of amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586. Residues of metabolites were reported in parent
equivalents. The validated LOQ was 0.01 ppm for amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 in/on al! matrices. The LODs ffor the three analytes were
calculated based on the recovery data at the LOQ and using the following formula: (SD awthe
- LOQ) x 1 (for n-1 replicates). The LODs for amicarbazone were calculated to be 0.001 ppm
for wheat grain, 0.002 ppm for forage and hay, and 0.005 ppm for|sraw. The LODs for DA
- MKH 1586 were 0.002 ppm for forage, hay, and grain, and 0.003 ppm for sraw. The LOD for
iPr-2-OH DA MKH 3586 were 0.001 ppm for hay and grain, 0.002 ppm for forage, and 0.004
ppm for straw. ’

In the current submission, the LC-MS/MS method was validated using concurrent method
recoveries of wheat forage and hay samples fortified separately with amicarbazone, DA MKH
3586 and iPr-2-OH DA MKH 3586 at 0.01-0.70 ppm.

C. RESULTS AND DISCUSSION

The number of winter wheat rotational field trials and the geographic representation of the
residue data on wheat forage, hay, straw and grain are adequate according to the latest EPA
Guidance.

The total frozen (< -15° C) storage intervals were 3.19 months for wheat forage, hay, and grain
samples (Table C.1). In support of the field rotational crop trials, the petitioner cited storage
stability data(45121704.der) submitied in conjunction with a confined rotational crop study. In
that review, it was also stated that LC/MS analyses of some metabolites were conducted up 1o 30
months following sample collection; however, the petitioner noted that these analyses were not
quantitative. These data are insufficient to support the current field rotational crop study because
quantitative data were not included in MRID 45121704,

DP Barcode D309766/ MRID No. 46145309 Page 7 of 15
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TABLE C.1. Summary of Storage Conditions )
Matrix Storage Temp. ('C) Actual Storage Duration Limit of Demonstirated Siorage

(mouths)’ Stability (months) *
Wheai forage, hay, grain, and <-15 3-1% NA
straw

! Extracts were stored frozen for up to 3 days prior to analysis.
NA = not available. Adequale siorage stability data are not available for {rozen plant commodines.

The LC-MS/MS method (Bayer Method 200258) used to determine residues of amicarbazone,

- DA MKH 3586, and iPr-20H DA MKH 3586 infon wheat RACs is adequate for data collection.
Average concurrent recoveries for all analytes from wheat forage, hay, grain, and straw were 91-
101% with standard deviations of £3-7% (Table C.2). Apparent residues of amicarbazone were
<LOQ in/on all control samples. The LOQ was 0.01 ppm each analyte in/on all matrices. The
LOD for amicarbazone was 0.001 ppm for wheat grain, 0.002 ppm for forage and hay, and 0.005
ppm for straw. The LODs for DA MKH 3586 was 0.002 ppm for forage, hay, and grain, and
0.003 ppm for straw. The LOD for iPr-2-OH DA MKH 3586 were 0.001 ppm for hay and grain.
0.002 ppm for forage, and 0.004 ppm for straw. Adequate sample calculations and
chromatograms were provided. '

For winter wheat planted -4 months post-treatment, residues of amicarbazone were <0.010-
0.249 ppm in‘on 40 wheat forage samples, <0.010-0.566 ppm in/on 40 wheat hay samples. and
<0.010 (all <LOQ) in/on 40 wheat grain samples, and <0.010-0.280 ppm injon 40 wheat straw
samples (Table C.3). Residues of DA MKH 3586 were <0.01-0.1 84 ppm in/on forage. <0.01-
0.029 ppm in/on hay, <0.01 ppm in/on grain, and <0.01-0.045 ppm in/on saw. Residues of iPr-
20H DA MKH 3586 were <0.10-0.166 ppm in/on forage, 0.027-0.308 ppm in/on hay. <0 010-
0.0.075 ppm infon grain, and <0.01-0.236 ppm 1n/on straw.

When calculating combined residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH
3586 (expressed in parent equivalents), the LOQ (0.01 ppm) was used for individual residues

eporied at <LOQ and 4 the LOQ (0.005 ppm) was used for calculating the average. Combined
residues were <0.030-0.485 ppm (ave. = 0.136 ppm) in/on wheat forage, <0.040-0.878 ppm (ave.
= 0.159 ppm) in/on hay, <0.030-<0.095 ppm (ave. = 0.033 ppm) infon grain, and <0.030-0.450
ppm (ave. = 0.109 ppm) in/on straw (Table C.4). '

Common cultural practices were used to maintain plants, and the weather conditions and the
maintenance chemicals and fertilizer used in the study did not have a notable impaci on the
residue data.
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rrent Recoveries of Amicarbazone, DA MKHB 3586, and iPr-2-OB DA

TABLE C.2. Summary of Concu \
MKH 3586 from Wheat Matrices Using Bayer LC-MS/MS, Method 200258.
Matrix | Analyte Spike level Sample size (n) Recoveries (%) Mean # sid dev
(mg/kg) ; (%)
Wheat | Amicarbazone 0.01 8 " 37-104 97:6
forage 0.20 3 36-102
DA MKH 3586 £.01 8 94-112 1005
0.20 3 97-101
{Pr-2-OH DA MKH 3586 0.01 8 93-103 98 = 4
0.20 3 95-102
Wheat Amicarbazone 0.01 9 85-101 95 =4
hay 0.70 3 9296
DA MKH 3586 0.0 9 . 88-103 945
' 0.70 3 ' 8996
iPr-2-OH DA MKH 3586 0.01 9 85-99 953
0.70 3 90-94
Wheat Amicarbazone 0.01 8 97-105 101 £3
grain 0.10 3 100-107
DA MKH 3586 0.01 8 92-104 100 = 5
0.10 3 103-105
iPr-2-OH DA MKH 3586 0.01 H] 92-105 100 = 4
0.10 3 99103
Wheai Amicarbazone 0.01 8 31-97 915
sraw 0.30 3 90-98
DA MKH 3586 0.01 8 83-104 93=7
0.30 "3 91-92
iPr-2-OH DA MKH 3586 0.01 8 86-99 93z 4
0.30 3 90-93
DP Barcode D309766/ MRID No. 46145309 Page 9 of 15
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TABLE C.3. Amicarbazone Residues in Rotational Winter Wheat Planted ~4 Months Following a Single Seil Application !
of Amicarbazone (70% WDG) at ~0.45 1b ai/A.
Location EPA Winter Total PBF { Harves: | Matnx Residucs (ppm)*
(County, State, Region Wheat Rate | (days) | DAP!
Year) Vanety (b Amicarbazone | DA MKH i-Pr-2-OH Total
arA) 2586 MRH 3586
Tiflon, GA. 2000 2 Coker 9663 | 0.450 118 105 |Forage 0.035, 0.0 0.012.0017 | 0.115, 132 N6 0T
Benoit, MS. 2000 4 Pioneer 2684 | 0.457 122 155 |{Forage | (0.006, 0.005)" ND, ND* 0.047.¢ 30 1072 ~0.072 ’
Sapinaw, Ml 2000 5 Pioneer 0.450 124 204 |Forege | 0.031, 0022 | 0.025.0.026 | 0.057. v.uGt 2 0118
I5W33 . :
_ 1
Campbell, MN, S Roughrider 1350 120 243 |Forage | 0.013, 0.014 1(0.006.0.006) 0.039.0.040 | <0.06C  hu6Y
2000
SuaiTord, KS, 2000 s 2174 0.443 115 193 |Forage | (0.003,0.002) (0.010,0.009) 0.074,0.071 |~0.1G7 11103
Pratt, KS. 2000 5 Thunderbolt | 0.458 123 188 Forage | (0.004,0.005) (0.007. 6.006) 0.046.0.051. | <06.077. 0.U82
Geneva, MN, 2000 5 Crimsom 0.452 121 218 |Formge | 0.017, 0.0i9 1(0.003,0.003) 0.042,0.042 |<0.071. <.074
Eakly, OK, 2000 6 Tonkawa 0.454 118 179 |Forage ND, ND ND, ND (0.008.0.007) | <6.030. <0.030
Velva, ND, 2000 7 Elkhomn 0.449 120 153 |Forage | (0.009,0.010) 0.012,0.014 | 0.076,0.076 <0.107. <11.109
Ellendale, ND, 7 Harding 0.435 117 245 |Forage 0.136,0.107 0.184.0.173 { £.166.0.166 04RS00 446
2001 HRWW .
Lake Andes, SD, 7 Harding 0.442 119 221 Forage 0.061.0.093 0.03G. 0.029 | 0.046 0047 1470189
2401 2620
{velva. ND, 2000 7 Roughrider 0,44§3 120 250 |Forage | 0.043, 0.042 0.032.0.033 | 6.055.0.066 G 13N, A
Banard, SD, 2000 7 Arapohoe 0.442 123 248 |Forage 0.013,0.046 0.031.0.034 | 0.085,0.066 31310145
BEan. TX, 2000 ] Tam 200 0.449 120 145 |Forage | 0.085,0.073 0.024.0.017 | 0.044.0.047 G182, 0136
Cordell, OK, 2000 8 Jagger 0.441 130 143 |Forage | (0.009}, 0.023 | 0.021,0040 | 0.087.0.094 3471150 i
Claude, TX, 2000 8 Jagyer 0.458 123 332 |Forage | 70.003,0.003) ND, ND (0.007.0.006) | <0020 0 n3n
Frederick, OK, 8 Custer 0.200 124 206 |Forape ND.ND (0.005). ND 0.076.0.055 |«nini 6075
2000
Linlefield, TX, 8 Tam 202 0.452 128 171 Forage { 0214, 0 249 0.06%.0.060 | 113wl gLt a2y
2000
Uvalde, TX, 2000 8 Ogallala 0.455 119 105 Forage 0.087,0.088 (0.003). ND 0.032.0.029 {<0.132 - 126
Parkdale, OR. il Stephens 0.455 120 246 |Forage | 0.088,0.095 ND.ND 0.03£.0.039 [<0.ix" ©1aa
2000
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Amicarbazone Residues in Rotational Wi

inter Wheat Planted ~4 M

onths Following a Single Soil Application

ITABLE C3

; of Amicarbazone (70% WDG) at ~0.45 1b ai/A. )

.*ocation EPA Winter Total | PBE | Harvest | Matrix Residues (ppm)’

: (County, State, Region Wheat Rate | (days) | DAP'

 Year) Variety (Ib Amicarbazoe | DAMKH | i-Pr-2-OH Total

i al/A) 3586 MKH 2586

{Tifton, GA. 2000 5 |Coker9663 | 0.450 | 118 | 134 |Hay 0.024,0.018 ND,ND | 0.167,0.166 |<0.201, <0.194
Benuit. MS, 2000 % |Pioncer2684 | 0457 | 122 | 184 |Hay | (0.004, 0005) | ND,ND [ 0.031,0050 |<0.054,<0.076
Saginaw, M1, 2000 5 |Pioneer 0.450 | 124 | 239 |Hay 0.020,0.011 ND,ND | 0.031,0.027 |<0.061, <0.050

. 25W33

Campbell, MN, s |Roughrider | 0.450 | 120 | 282 jHay 0.020, .015 ND,ND | 0.055,0.050 |<0.084,<0.079
2000 :

Swfiord, KS, 2000 s {2178 0425 | 115 | 228 |Hay | (0.007,0006) | ND,ND | 0.168,0133 <0.194, <0.158
Pratt, KS, 2000 s |Thunderbolt-| 0.458 | 123 | 221 [Hay | (0.010, 0009) | ND,ND | 0.116,0.097 | <0.146, 0.126
| Geneve, MN, 2000 5 Crimsom 0.452 | 121 | 268 |Hay 0.019, 0.019 ND,ND | 0.060.0.049 |<0.088, <0.077
Eakly, OK, 2000 6 |Tonkawa 0454 | 118 | 206 |Hay | (0.008,0006) | ND,ND | 0050,0062 | <0077, <0.090
ma ND, 2000 7 |Eikhorn 0440 | 120 | 293 |Hay |0012,(001G) | ND,ND | 00670053 <0.089, <0.083

. *Ellendsle, ND, 7 |Harding 0.445 | 117 | 269 [Hay 00220030 | (0.003),ND | 0.053,0.054 }<0.094,<0.093
2001 HRWW

:1’,8;; Andes, SD. 7 xj;gmg 0.452 | 119 | 262 |Hay 0.059,0.043 |(0.004,0.002) | 0.065,0.052 | <0.138,<0.108
(Velva, ND, 2000 7 |Roughrider | 0436 | 120 | 294 |Hay 0.095,0.109 ND,ND | 0.090,0.110 |<0.195,<0.229
Banard. SD, 2000 7 |Aropoboe 0.442 | 123 | 278 |Hey 0.022,0022 |0.011,(0.009) | 0.195,0.171 | 0228, <0.212
Hart, TX, 2060 8  |Tam?200 0.449 | 120 { 194 |Hay 0.128,0.167, |(0.002,0.002) | 0.091,0.118 | <0231, <0.299
Cordeli, OK, 2000 8 |Jagger Da41 | 130 | 167 |Hay | (0.010,0.008 ND,ND | 0.055,0.058 |<0.088, <0.086
Claude, TN, 2000 8 |lapger 0.458 | 123 | 255 |Hay (0.002), ND| |(0.002,0.004) | 0.086,0.071 }<0.110,<0.095
fgz;.:; nck. OK, 8  |Custer 0.400 | 124 | 236 |Hay ND, ND ND,ND | 0.045,0043 | <0.065, <0.063
L_(i)‘(t)loeﬁeld, TX, 8§ |Tam202 0.453 | 125 | 196 {Hay 0.566,0.549 | 0.029,0.021 | 0272,0.308 | 0.866,0.878

L

fuT;ame. TX. 2000 g8 |Ogalata 0.455 | 119 | 141 [Hay 0.115,0.094 |(0.010,0.008) | 0.100,0.075 | <0.234, <0.186
i’gg&gdale. OR. 11 |Stephens 0.455 | 120 | 263 |Hay 0079,0.111; | ND,ND | 0032, 0.037 | <0.121, <0.158
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TABLE C.3. Amicarbazone Residues in Rotational Winter Wheat Planted -4 Months Following a Single Soil Application
of Amicarbazone (70% WDG)at -0.45 Ib ai/A. .

Location EPA Winter Total PRPE | Harvest | Matnx Residues (ppm)’ i
(County, State, Region Wheat Rate | (days) | DAP! :
Year) Variety ( ib Amicarbazone DA MKH i-Pr-2-0OH Toal

ai/A) 3586 MKH 3586 S
Tiflon, GA, 2000 2 Coker 9663 | 0.450 118 188 {Gran ND, ND ND, ND 0.066.0.075 ]<0.086. <0.095 l
Benoit, MS, 2000 4 Pioncer 2684 | 0.457 122 226 |Grain ND, ND ND, ND (0.005. 0.009) <0.030. <0.030°
Seginaw, Ml, 2000 S Piopeer 0.450 124 285 |Grain ND, ND ND, ND 00n18.0.018 | <0.038. 0 03% -

25W33
Carrpbell, MN, 5 Roughnder 0.450 120 3113 |Grain ND, ND ND, ND (0.005.0.003) | <0.030 11 0¥
2000
SiafTord, XS. 2000 5 2174 0.343 115 267 |Grain | . ND,ND ND, ND 0.022.0.035 | <0.042.<:0.035
Pratt, KS, 2000 5 Thunderbolt | 0.458 123 264 |Grain ND, ND ND, ND 0.021.0.029 | <0.041, <0.045!
Geneva, MN, 2000 5 Crimsom 0.452 121 303 |Gran ND.ND ND, ND {0.008, 0.007) | <0.630. <0.030
Eakly, OK, 2000 6 Tonkawa 0.454 118 252 | Grain ND, ND ND, ND 0.012, (0.007) | <0.032. =0.030
Velva, ND, 2000 7 Elkbom 0.449 120 323 |Gran ND,ND ND,ND 0.020,0.019 | <0.040, <0.039
Ellendale, ND, 7 Harding 0.445 117 102 {Grain | (0.001,0.001) ND, ND 0.021.0.022 | <0.042. <0 043
2001 HRWW At
Lake Andes, SD. 7 Harding 0.442 119 298 | Grain ND, ND ND, ND th o, 0003 | <0.030 20.030
2001 2020 {
— |

Velva, ND, 2000 7 |Rovghrder | 0.446 | 120 | 321 |Graio (©001,0001) | ND,ND | 0.027.0029 }<0045. <0 6301
Banard, SD, 2000 7 Arapohoe 0.342 123 120 {Grain ND, ND ND.ND 0.024, 00235 | 0044 20.042 '
Hart, TX, 2000 8 Tam 200 0.449 120 23§  |Grain | (0:001,0.001) ND., ND 0.023.0.024 | <0042, -0 DAE
Cordell, OK, 2000 8 Jagger 0.441 130 210 |Grain ND,ND ND, ND 0.066.0.066 | <0.086. ~11.08¢
Claude, TX, 2000 8 Jagger 0.458 123 286 |Grain ND, ND ND, ND 0.016.0.613 | <0.036. <0.05.
Frederick, OK, 8 Custer 0.300 124 361 |Grain ND, ND ND.ND 0.027,0.029 2036 <0048
2000
Lintlefield, TX, 8 Tam 202 | 0.453 125 332 |Grain | (0.002, 0.002) ND. ND 1.039.0 039 | <06, (6]
2000 -
Uvalde, TX, 2000 8 Ogallala 0.455 119 177 | Grain (0.001), ND ND, ND 0.017,0.017 | <0.038. <0.03:i
Parkdale, OR, 11 Stephens 0455 120 229 |Grein | (0.001.0.002) ND.ND . | 0.020.002) | <1032 0042 |
2000
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‘ ND = not detected; residues were <LOD. Residues <LOQ but >LOD are repor,

L 2% Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
=T g DACO 7.4.4/OPPTS 860.1900/OECD UA 6.6.3, 6.8.7 and IlA 8.6
%8  Field Accumulation in Rotationa! Crops - Wheat
TABLE C.3. Amicarbazone Residues in Rotational Winter Wheat Planted -4 Months Following a Single-Soil Application-
of Amicarbazone (70% WDG) at ~0.451b ai/A.
Location EPA Winter Total | PBF | Harvest | Matrix . Residues (ppm)’
(County, State, Region Wheat Rate | (days) | DAP!
Year) Variety (b Amicarbazoge | DA MKH i-Pr-2-OH Total
ai/A) 3586 MKH 3586
Tiften, GA, 2000 2 Coker 9663 0.450 118 188 |Staw | 0.012,0013 [(0.009, 0.007) | 0.098,0.087 |<0.129, <0.1} 8
Benoit, MS, 2000 4 Pioneer 2684 | 0.457 122 226 |Straw ND, ND ND, ND 0.074, 0.049 | <0.093, <0.069
Saginaw: Ml, 2000 S Pioneer 0.450 124 285 |Simaw (0.008), ND ND,ND 0.033, (0.009) | <0.061, <0.030

i 25W33

gCampbell, MN, 5 Roughrider 0.450 120 313 |Staw ND, ND ND, ND 0.025,0.021 | <0.0435, <0.041

12000 ‘ .

“Sufford, KS, 2000 S 2174 0.443 115 267 |Staw | ND,(0.005 0.012,0.017 | 0.157,0236 |<0.178, <0.278

; Pratt, KS, 2000 5 Thunderbolt-| 0.458 123 264 |Staw ND, ND (0.004, 0.008) | 0.026,0.040 | <0.050, <0.068

I Geneva, MN, 2000 5 Crumsom 0.452 121 303 |[Swaw | (0.006, 0.005 ND.ND 0.056, 0.044 | <0.082, <0.069

:Eakly, OK, 2000 6 |Tonkawa 0.454 118 252 |Straw . ND,ND ND,ND 0.014.0.010 | <0.044, <0.030
Velva, ND, 2000 7 Elkhom 0.449 120 323 |Straw ND, ND (0.004,0.004) | 0.043,0.045 | <0.066, <0.069
Ellendzle, ND,, 7 Harding 0.445 117 302 |Staw 0.023,0.027 |(0.006,0.008) | 0.107.0.1 12 | <0.145, <0.157
2001 HRWW '

Lake Andes, SD, 7 |Harding 0432 | 119 | 298 |Stmw | 0.015,0016 | (0.004),ND | 0.045.0.039 "1 <0.078, <0.065

2001 2020 |

Velva, ND, 2000 7 Rouphrider | 0.446 | 120 331 |Swaw | 0.035, 0‘040: ND, (0.003) { 0.065.0.05% {<0.i11,<0.112
" | Banard, SD, 2000 7 Arapohoe 0.442 123 320 |Siraw (0.005), ND (0.009), 0.014 | 0.062,0.081 | <0.095, <0.104

Hart, TX, 2000 8 Tarn 200 0.449 | 120 538 IStraw | 0.108,0.118 |(0.009,0.009)| 0.093,0.085 §<0.220,<0.223

{Cordell, OK, 2000 8 Jagger 0.441 130 210 |Strew | 0.010,0012 | 0.021,0019 | 0.143,0.137 | 0.174, 0.168

;Claude, TX, 2000 8 Jagger 0.458 123 286 |Straw ND,ND (0.003),ND | 0.037,0.040 | <0.061, <0.060

f(.:x:ederick, OK.’ 8 Custer 0.400 124 261 {Straw ND, ND ND, ND 0.030,0.028 | <0.050, <0.048

000

‘Littlefield, TX, 8 Tam 202 0.453 125 332 |Straw 0.197,0.280; | 0.041,0.045 | 0.094,0.125 0.332,0.450

12000 : . : '

i Uvalde, TX, 2000 8 Ogallala 0.455 119 177 {Straw | 0.102, 0.086% 0.012, (0.0105 0.087,0.068 | 0.200, <0.174
Parkéale, OR, 1l Stephens 0.455 120 329 |Staw 0.046, 0.038| }(0.004,0.004) | 0.050,0.049 | <0110, <0.102
2000

! DAP = Days Atler Planting

: PBI = Plant Back Interval. :

3 The LOQ is 0.01 ppm for each analyte in/on each matrix. The LOD for arnicasbazone was 0.001 ppm for wheat grain,
0.002 ppm for forage and hay, and 0.005 ppm for straw. The LODs for DA MKH 3586 were 0.002 ppm for fomage,
hay, and grain, and 0.003 ppm for straw. The LOD for iPr-2-OH DA MKH 3586 were 0.001 ppm for hey end grain,
0.002 ppm for forage, and 0.004 ppm for straw. Total residues are the sum of amicarbazone, DA MKH 2586, and iPr-
2.0H DA MKH 3586 residues in parent equivalents: the LOQ was used for individual residues reported at <LOQ in
calculating iotal residues. '

1ed in parentheses.

DP Barcode D309766/ MRID No. 46145309,
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2% Amicarbazone/MKH 3586/PC Code 1 14004/Arvesta Corporation

5,1 DACO 7.4.4/OPPTS 860.1900/0ECD NA 6.6.3.6.8.7and 1A 8.6

Field Accurhulation in Rotational Crops - Wheat

TABLE C.4. Summary of Residue Data in Rotational Winter Wheat Planted -4 Months Following a Soil

Application of Amicarbazone (70% WDG).

Wheat Matrix | Total Rate PBI Residue Levels (ppm) '

(lbai’A) | (days) | Min. vax. | HAFT | Median Mean S Dev
(STMdRY) | (STMRY) )
Amicarbazone
Forage 040-046 | 115- | 40 <0.01 0.249 0.232 0.621 0.045 0.056
Hay 130 a0 | <001 0.565 | 0.558 0.019 0.062 0123
Grain 40 <0.01 <0.01 <0.0! 0.005 0.005 0.002
Straw 40 <0.01 0.280 0.229 0.006 0.032 0.053
DA MKH 3586 i
Forage 0.40-0.46 | 115- | 40 <0.01 0184 | 179 0.011 0.026 0.029
Hay 130 g <0.01 0.029 0.025 0.005 - 0.000 0.008
Grain 40 <0.01. <0.01 <0.01 0.005 0.005 0
Straw 40 <0.01 0.045 0.043 0.00% 0.009 6 008
"~ iPr-2-OH DA MKH 3586
Forage 0.40-0.46 | 115- | 40 <0.01 0.166 0.166 0.053 0.063 3% J"
Hay 136 a0 | 0027 0308 | 0.2%0 0.064 0.090 o004
Grain 40 <0.01 0.075 0.071 0.021 0.024 501%
Straw 40 <0.01 0,236 0.197 0.053 0.068 0.046
Combined Residuss

Forage 0.40-046 | 115- | 40 <003 | 0.483 0.466 0.120 0,136 512 ‘
Hay 1301 40 <0.04 0.878 0.872 0.094 0.159 Gi7%
Grain 0 <0.03 <0.095 | <0.090 0.029 0.033 ams
Straw 40 <0.02 0.450 0.291 0.080 0,109 Toon

D.

The LOQ is 0.01 ppm for each analvie tn/on each matnx. The LOD for anmucarbazone was (.001 ppm for wWheat grain.
0.002 ppm for forage and hay, and 0.005 ppm for straw  Tne LOD for DA MKH 3586 were 0.002 ppm tor torage., has,
and grain, 20d 0.003 ppm for sraw. The LOD for iPr-2-OH Da MKH 3586 were 0.001 ppin for hay and grain, 0.002
ppm for forage, and £.004 ppm for swaw. Toial residues are the sum of amicarbazone, DA MKH 3586. and iPr.2-0H
DA MKH 3586 residues in parent equivalents: the LOQ was used for individual residues reporied at <100
calculating total residues. ’

HAFT = Highest Average Field Tral.

STMdR = Supervised Tral Median Residue, STMR = Supervised Trial Mean Residue. For calculation of the mediau.
mean and siandard deviation, ¥ the LOQ (0.005 ppm) was used for residues reported at <LOQ

CONCLUSION

Pending submission of adequate supporting storage stability data, the extended field rotational
winter wheat data are adequate.

DP Barcode D309766/ MRID No. 46145309 . ' Page 14 of 15
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k224 Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation- . .
en -,:; DACO 7.4.1/OPPTS 860.1520/0ECD A 6.3.1, 6.3.2,6.3.3and A 83.1, 8.;.2, 833
‘8 processed Food and Feed - Wheat :

- . -

-Priméry Evaluator Manying Xue, Chemist A ' ‘
 RABS/HED (7509C) VWA ™ Date 03/23/03

Approved by " Leung Cheng, Senior Chemist

RAB3/HED (7509C) Dftte: 03/23/05

This DER was originally prepared under contract by Dynaraac Corporation (1510 Sedwick Rd., Building
100, Suite B; Durham, NC 27713; submitted 1/07/2005). The DER has been reviewed by the HED and
revised 1o reflect current OPP policies.

STUDY REPORT:

46145310 Krolski, M. (2003) MKH 3586 70 WG - Magnitude of the Residues in Processed
.Commodities from Rotational Crop Wheat and Request for Waivel‘r of the Study on Magnitude of
the Residue in Wheat Aspirated Grain Fractions. Lab Project Number: 200465 TMN-0285.
Unpublished swudy prepared by Bayer CropScience. 480 p. :

EXECUTIVE SUMMARY:

In 2 single test conducted in KS during 2000, bare sotl was reated once with amicarbazone (70%
WDG) at 0.45 1b ai/A using ground equipment. The maximum seasonal use rate for any rotated
crop is 0.45 1b ai/A on field comn. A rotational crop of wheat was planted immediately following
treatment (0-day PBI). Wheat grain was harvested at commercial 'Imaturiry (273 DAT) from the
1x reated plot. Wheat did not germinate in two plots weated at 1.35 and 2.26 1b ai/A (3x and
5x), therefore, only data from the 1x test was reported. Triplicate samples of wheat grain (RAC)
were collected and the remaining bulk samples were processed jntb bran, middlings, shorts, flour,
and germ using simulated commercial procedures. Prior to analysis, wheai grain samples were
stored frozen for a maximum of 15 months, an interval not supported by available stability data,
and processed wheat matrices were stored frozen for up to 18 days} Data demonstrating the
stability of residues of amicarbazone, DA MKH 3586, and iPr-20H DA MKH 3586 in/on
representative plant matrices remain outstanding.

Samples were analyzed for residues of amicarbazone and its metabolites DA MKH 3586 and iPr-
2.0H DA MKH 3586 using an adequate LC-MS/MS method (Bayier Method 200258) which 1s .
similar to the proposed enforcement method for plant commodities (Bayer Method 108340).
Briefly, samples were extracted with 0.1% aqueous acetic acid in A;CN:water (4:1, vIv),
concentrated and cleaned up by solid phase extraction. Residues were quantified by LC-MS/MS, -
using deuterated internal standards of each analyte. Residues of m!;tabolites were reported in
parent equivalents. The LOQ was 0.01 ppm each analyte in/on all wheat matrices, for combined- -
LOQs of 0.03 ppm. The LODs for amicarbazone were 0.001 ppm for grain, 0.002 ppm for germ,
0.003 ppm for bran and shorts, 0.004 ppm for flour, and 0.006 ppm for middlings. The L.ODs for

DP Barcode D309766/ MRID No. 46145310 ; . ’ Page 1 of 8
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Processed Food and Feed - Wheat

DA MKH 3586 were 0.001 ppm for bran. 0.002 ppm for grain and shors, 0.003 ppm for
middlings and germ, and 0.005 ppm for flour. The LODs for iPr-2-OH DA MKH 3386 were
0.001 ppm for grain, shorts, and germ, and 0.002 ppm for bran, flour, and middlings. The
combined LODs were 0.004 ppm for grain, 0.006 ppm for bran, shorts and germ. and 0.011 ppm

for flour and middlings.

Combined residues of amicarbazone and 1ts metabolites in/on wheat grain were <0.042-<0.0406
ppm and averaged 0.044 ppm. Combined residues were <0.057-<0.065 ppm in bran. <0.047-
<0.051 ppm in flour, <0.058-<0.061 ppm in shorts, <0.046-<0.048 ppm in middlings. and
<0.039-<0.043 ppm in germ. Average combined residues were 0.062 ppm in bran, 0.049 ppm in
* flour, 0.059 ppm in shorts. 0.047 ppm in middlings. and 0.040 ppm in germ. Based on average
residues, the processing factors for combined amicarbazone residues were 1 4x for bran. 1 1x for
flour, 1.3x for shorts. 1.1x for middlings. and 0.9x for germ. The maximum theoretical

concentration factor for wheat 1s 8x.

STUDY/WAIVER ACCEPTABI LITY/DEFICIENCIES/CLARIFICATI ONS

Under the conditions and parameters used in the study, the wheat processing data except for AGF
are classified as scientifically acceptablepending submission of acceptable supporting siorage
stability data. Aspirated grain fractions (AGF) were not generated: and the petitioner requested a
waiver of the requirement to generate AGF residue data. The accepiability of this study for
regulatory purposes is addressed in the forthcoming U.S. EPA Residue Chemistry Summary
Document DP. Barcode D309766.

COMPLIANCE:

Signed and dated GLP. quality assurance. and data confidentiality statements were provided. No
deviations from regulatory requirements were noted that would impact the study results or thewr

interpretation.
A. - BACKGROUND INFORMATION

Amicarbazone is a selective herbicide iniended for preplant, preemergence, or early
postemergence application to field comn for control of annual broadieaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. There are currently no permanent
tolerances established for amicarbazone. The original petitioner was Bayer Corporation:
however, Bayer Corporation has since sold amicarbazone to Arvesta Corporation, who is now the
petitioner for amicarbazone. In conjunction with the subject tolerance petition. Arvesta has
submitted an application for Section 3 registration of a 70% water dispersible granule (WDG.
DF) formulation (Amicarbazone DF Herbicide: EPA File Symbol No. 66330-UA). The 0%
WDG formulation is to be applied as preplant, preemergence, or early postemergence broadcast
sprays at 0.22-0.45 1b av/A for preplant/preemergence application, or 0.10-0.15 b ai/A for

DP Barcode D309766/ MRID No. 46145310 : Page 2 of §
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-

postemergenct application. Tt petitioner has submitted residue data froma processing study on

wheat.

The nomenclature and physicochemical properties of amicarbazone are presented below in

Tables A.1 and A.2.

TABLE A 1.

Amicarbazone Nomenclature.

Chemical structure

HCXTT

Conmnobn pame

Amicarbazone

Company experimental name

MKH 3586

JUPAC name

4.aminoNV-tert-butyl-4,5-dihydro-3-isopropyl- -5-0x0-1H-12,4-triazole- l-ca.rboxamxde

CAS name J-aminoN-(l,l-dunethyle!hyl)-d,ﬁ-dxhydm-:-(l-methylethyl)—S-oxo 1H-1,2.4-triazole-1-
carboxamide .

CAS registry pumber 129%09-90-6

End-use fonmulation (EP) 0% dry flowable (DF) formulation ( EPA Reg. No. 66330) -

DA MKH 3586 (metabolite
proposed for reguiztion}

HC
&\CPL,

N

H —.
H,C.>/N N NH
& CH, O O

N-(1.1 dimethyletbyi)-4,5-dihydro-3-(i -melhyleth;;'l)-&oxo- 1H-1,2,4-mazole-1-
carboxarnide

iPr-2-OH DA MKH 3586
(metabolite proposcd for
regulation)

HC  on

W

CH,

N-(1,1-dimethylethyl)-4,5-dihydro-3-(1 -hydroxy- l-mclhvlcthyl) 5-oxo-H-1.2,4-
triazole- 1-carboxamide

DP Barcode D309766/ MRID, No. 46145310
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TABLEA.2. ~ Physicochemia'l'!’ropenies of Technical Grade Amicarbazone.’
Parameter Value Reterence”
Meliing point/range 137.5°C MRID 45121500
pH S 7.06 (2.5% slurry) ‘ MRID 45121501
Density 1.12 gml @ 20°C MRED 45121501 4
Water solubility 4061 MRID 45121501
Solvent solubility n-Heptane = 0.07, xylene = 9.2, MRID 25121502
(gL) i -octanol = 43, 2-propanol = 11U,

ethyl acetate = 140, acetone >250,
polyethylene giycol = 79, acetonituile >250.
dimethylsutfoxide = 250. dichloromethane >250
2.00 x 10°Pa @ 25°C MRID 4512150]
1.30 x 10*Pa @ 20°C

Vapor pressure

Dissociation constant, pK, Does not dissociate. No acidic or basic properties. MRID 45121501
Octanol/water partition pKa = 17(log P, =1.23 @ pH 7 (20°C) MRID 45121502
coefficient. Log(Kow)

UV/visible absorpion | | Peak @221 nm; molar absorpuivity (1000 cm’/mol) MRID 45121501
spectrum :

* D288202, MRIDs 45121501 & 45121 502, S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN
B.l. Application and Crop Information

In three separate plots. bare soi] was wreated once with amicarbazone (70% WDG) at 0.431.
1.352. and 2.255 Ib ai/A using ground equipment (1x, 3x and 5x rate, Table B.1). The maximum
seasonal use rate for any rotated crop is 0.45 Ib ai/A on field corn. A rotational crop of winter
wheat was planted immediately following treatment (O-day PBI). Wheat grain was harvested ai
commercial maturity (273 DAT) from the 1x treated plot. Wheat did not germinate in the 3x and
5x plots, therefore, only data from the 1x test was reported.

TABLE B.1. Study Use Pattern on Wheat

Location (City, Application
State), Year EP! Method *, Timing Volume | Single Rate* | No. ot | Tank Mix Adjuvants
(pal/A) (lba.isA) | Appl
Sulwel, KS, 2000 1 70% WDG |Broadcast sail; bare ground 20.3 0.451 1 None
20.2 1.352¢ i Nuone
20.2 2,255 . ] None

I - EP = End-use Product

’ Applied using ground equipment. :

¢ A These rates represent 1x, 3x. and 5x the seasonal maximum proposed label use rate tor any rotated crop {lield com).
‘ Wheat did not germinate in the 3x and 5x plots. therefore. only data from the Ix test was repartied.

DP Barcode D309766/ MRID No. 46145310 ] Page 4 of 8
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B.2. Processing Proced\res

shipped frozen to FPRDC at Texas A&M University (Bryan, TX}). Grain samples were
processed into bran, middlings, shorts, flour, and germ using simulated commercial procedures.:
Aépiraled grain fractions (AGF) were not generated and the petitioner requested a-waiver for_ the
requirement 1o generated AGF residue data. The processed fracti?ns and subsamples of grain
were shipped frozen to the analytical laboratory, Residue Analysi'ls Laboratory at the Bayer
Research Park (BRP), Stilwell, KS, (BRP), where they were storeid frozen (<-5 °C) prior 10
analyses. Grain samples were stored frozen from collection to analysis for up to 15 months.

Processed matrices were stored frozen from generation 10 analysis for up to 18 days.

After collection, wheat grain samples were stored frozen at the field site for 14 days, then 4

B3. Analytical Methodology

Samples of wheat matrices were analyzed for residues of amicarbazons and its metabolites DA
MEKH 3586 and iPr-2-OH DA MKH 3586 by using an LC-MS/MS$ method (Bayer Method .
200258), which is similar o the proposed as the enforcement method for plant commodities

" (Bayer Method 108340).” Only a bnef description of the method was included in the submission.
For a complete description of the method, refer to 46145302.der (currently under Teview).

Briefly, homogenized samples were extracted with 0.1% aqueous l:;u:ctic acid in ACN:water (4:1,
viv). Following filtration and the addition of deuterated internal s;canda:ds,.the residues were
cleaned up by solid phase extraction (mixed Cg and SCX cartridge). Residues were quantified by
LC-MS/MS, using deuterated internal standards of amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586. Residues of metabolites were reported in parent
equivalents. The validated LOQ was 0.01 ppm for amicarbazone iand its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 in/on all wheat matrices. The:LODs for the three analytes
were calculated based on the recovery data at the LOQ and using the following formula: (S.D at
the LOQ) x to (for n-1 replicates). ‘The calculaied LODs for amicarbazone were 0.001 ppm for
whear grain, 0.002 ppm for germ, 0.003 ppm for bran and shorts, 0.004 ppm for flour, and 0.606
ppm for middlings. The LOD:s for DA MKH 3586 were 0.001 ppfn for bran, 0.002 ppm for grain
and shorts, 0.003 ppm for middlings and germ, and 0.005 ppm for|flour. The LODs for iPr-2-OH
DA MKH 3586 were 0.001 ppm for grain, shorts, and germ, and 01002 ppm for bran, flour, and
middlings. The LODs for combined residues were 0.004 ppm for lgrain, 0.006 ppm for bran,
shorts and germ, and 0.011 ppm for flour and middlings.

In the current submission, the LC-MS/MS method was validated u!jsing concurrent r_ncthbd

recoveries of wheat grain and processed wheat matnx samples fortgﬁcd separately with
amicarbazone, DA MKH 3586 and iPr-2-OH DA MKH 3586 at 0.0l -0.10 ppm.

C. RESULTS AND DlSCUSSION :

The LC-MS/MS method .(Bay_cr Method 200258) uséd to dc;ermin}: residues of émicarbazoﬁc,
DA MKH 3586, and iPr-20H DA MKH 3586 in/on wheat grain and processed wheat

DP Barcode D309766/ MRID No. 46145310 . : Page 5 of 8
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tad

commodities 15 adequate for data collection. Average concurrent
and processed wheat commodities samples fortified separately
3586 and iPr-2-OH DA MKH 3

recoveries from
with amicarbazone
586 at 0.01-0.10 ppm-were 95-105%

wheat grain
. DA MKH

with standard deviations of

+ 1-9% (Table C.1). Apparent residues of amicarbazone were <ILOQ in/on all control samples.

The validated LOQ was 0.01 ppm
2.0H DA MKH 3586 in/on all matrices.

0.001-0.006 ppm.

for amicarbazone and its metabolites DA MKH

3586 and /Pr-

The LODs for each analyte in each matrix ranged from

The total frozen (<-5°
18 days for processed wheat matrices (Table
petitioner cited storage stability

C) storage intervals were 13-1 5 months

data (45121704.der) submitted in conjuncuion wit

TABLE C.1. Summary of Concurrent Recoveries of Amicarbazone, DA MKH 3586. and iPr-2-OH DA
: MKH 3586 from Wheat Matrices. . ‘
Matrix Spiking | Sample Amicarbazone DA MKH 3586 iPr-2-OH DA MKH 2586
(t\;‘;i‘g size Recoveries (%) Rccoven':es (%) Recovenes (%)
) Range Mean = sid dev Range Mean = std dev | Range | Mean = sid dev-
Wheat 0.0t 3 99-102 95 =7 96-97 97 =1 102-105 1060 - S
grain vos 3 §4-932 95-99 ' 9397
| Wheat bran 001 1 95-102 "9 =4 99-101 99 =2 97-100 98 : 2
0.10 2 92-101 94-99 95.9¢
Wheat (.01 3 103-111 1019 98-109 9727 103-108 10§ =6
four 0.10 3 35-110 $0.04 93.97
Wheat 0.01 3 105-113 105 =7 95-99 . 98=z2 103-103 =6
sborts 0.10 3 95-104 96-69 92-96
Wheat 0.01 3 93-108 100 =5 99-105 96 =5 G7-100 98 =1
rruddlings 0.10 1 99.102 94.9% 09N

for wheat grain samples and 12-
C.2). In support of the processing study. the

h a confined

rotational crop study. In that review, it was also stated that LC/MS analyses of some metabolites

was conducted up to 30 months foll

petitioner noted that these analyses Were nOi quantitative. These data are insuffici

the current processing

study because quantitative data were not

owing sample collection for certain metabolites: however. the

ent 10 support

included in MRID 45121704.

TABLE C.2.

Summary of Freezer Storage Conditions

Wheat Matnx '

Actual Siorage Duration

Storage Temp. ('C)
) (months) '

Limit ot Demonstirated Stomage,

Stabilitv {months)

Grain

Bran, Germ,
Flour, Middhngs.

Shorts

<.5 1318 NaAY

)

! Extracts were stored frozen for up to 3 days
18 days afier processing and prior 1o analyses.
NA = not available. Aequate storage siehility

priar 1o analysis and process:

daata are not available tor frozen plant commundities

td commadities were sinfed 10zen 101 up 1o

DP Barcode D309766/ MRID No. 46145310
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"‘Z.‘.‘Z Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
’ 4 DACO 7.4.1/0PPTS 860.1520/0ECD 1A 6.3.1,6.3.2,63.3 and I[1A 8.3.1,832,833
"&£ processed Food and Feed - Wheat |

Amicarbazone residues wer®<0.002 ppm (<LOD), DA MKH 3586 residues were <0.001 ppm
(<LOD), and iPr-2-OH DA MKH 3586 residues were 0.040-0.043 ppm in/on 3 samples of wheat
grain treated at 1x and harvested at maturity (Table C.3). Combined residues of amicarbazone

and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 (expressed as parent '
cquiva]eﬁts) were <0.042-<0.046 ppm. Average combined residues were 0.044 ppm in/on grain
samples; the average value was used to calculate the processing factors.

Amicarbazone and DA MKH 3586 residues were each <LOD in all processed wheat matrices.
Residues of iPr-2-OH DA MKH 3586 were 0.053-0.061 ppm in 3‘ bran samples, 0.038-0.042 '
ppm.in 3 flour samples. 0.053-0.056 ppm in 3 shorts-samples;.0.037-0.039 ppm in 3 middlings
samples, and 0.034-0.038 ppm in 3 germ samples. Combined residues were <0.057-<0.065 ppm
in bran. <0.047-<0.051 ppm in flour, <0.058-<0.061 ppm in shorts, <0.046-<0.048 ppm in
middlings, and <0.039-<0.043 ppm in germ. Average combined r:csidues were 0.062 ppm 1n
"bran, 0.049 ppm in flour, 0.059 ppm in shorts, 0.047 ppm in middlings, and 0.040 ppm in germ.
_Based on these residues, the processing factors for combined amicarbazone residues were 1.4x
for bran. 1.1x for flour, 1.3x for shorts, 1.1x for middlings, and 0.9x for germ. The maximum-
theoretical concentration factor for wheat 1s 8x.. Aspirated grain fractions. (AGF) were not
generated and the petitioner requested a waiver for the requirement to generate AGF residue data.

TABLE C.3. Residue Data from Wheat Processing Study with Amicarbazox‘}e (70% WDG).

Trial D Processed | Towl | PHY! . ~ Residues (pp)’ Processing
(City, Swate, | Commodity | Rate | (cays) - : 4 Factor? |
Year} (Ib 5i/A) Amicarbazone | DA MKH 3586 i-Pr-2-OH Combined
. MKH 3586 Residues
Stllwell, | Grain 0451 | 273 | ND,ND.ND' | ND,ND,ND | 0.043,0040, | <0.046, <0.042, NA
KS,2000 | (RACY . : g.012 <0.045 (0.044)!
' Bran ND.ND.ND | ND,ND.ND | 0.06),0061, | <0.064,<0.065, 1.41x
4 A 0053 | <0.057(0.062)
Flour ND.ND.ND | ND.ND,ND | 0.04i,0038, | <0.050,<0.047, 1.1ix
. . 0,042 <0.051 (0.049) .
Shorts A ND,ND,ND | ND,ND,ND | 00530056, | <0.058,<0.06, 1.34x
, : 4 0053 <0 858 (0.059)
Middlings ND.ND.ND | ND,ND.ND | 0.037,0038, | <0046, <0.047, 1.07x
. : 0{039 <0.048 (0.047)
Germ ND.ND.ND | ND,ND.ND | 00340038, | <0.039, <004z, 0.91x
0034 <0.039 (0.040)

! . A single soil application was made immediately prior to planting wheat.
* The LOQ is 0.01 ppm for each analyte inon cach matrix. The LOD for amicarhazone were 0.001 ppm for wheat gmin,
_ 0.002 ppm for perm. 0.003 ppm for bran and shorts, 0 004 ppm for flour, and ).006 ppm for middiings. The LODs for
DA MKH 3586 were 0.001 ppm for bran, 0.002 ppm tor gram and shorts, 0.063 ppm for middlings and gen‘r;. and
0.005 ppm for flour. The LODs for iPr-2-OH DA MKH 3586 were 0.001 ppm for grain, shonts, and germ, and 0.002
ppm for bran, flour, and middlings. Total residues are the sum of amicarbazode, DA MKH 3586, and iPr-2-OH DA
MEKH 3586 residues in pareni equivalents; the LOD was uvsed for individual residues reported at <LOD in calcuiating
total residues. . -
The processing factor was calculated using average total residues {(bold) in the whca'..grain end processed {ractions.
ND = pot detecied: residues were <L.OD. '
NA= not applicable

DP Barcode D309766/ MRID No. 46145310 Page 7 of .S
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D. CONCLUSION "~ ~

The processing factors for amicarbazone residues were 1.4x for bran. 1. 1x for flour. 1.3x for
shorts, 1.1x for middlings, and 0.9x for germ, pending submission of adequate stability data.

Data for AGF were not provided.
E. REFERENCES
None
F. = DOCUMENT TRACKING

RDI: ChemTeam: 02/24/05; ChemSAC: 03/16/05
Petition Number: 0F6131

DP Barcode: D309766

PC Code: 114004

Template Version September 2003
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N~ Date: 03723105

Leung Cheng, Senior
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Approved by

2/ Date: 03/23/0%

This DER was originally prepared under contract by
Boulevard, Suite 100; Germantown, MD 20874, updated draft sub
has been reviewed by the HED and revised to reflect current OPP

STUDY REPORT:

45121707 Haan, R. (2000) MKH 3586--A 30-Day Dairy Cattle F
Number: M6060401: 108709. Unpublished study prepared by Bat

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted a ruminant feeding study with 2

amicarbazone was administered orally to three groups of three lact
days. Cows were dosed at 0.374, 1.238, or 4.538 ppm in the diet.

daily, and samples were composited daily for each cow. Milk samg

22.2

Loy &

days 0, 4, 8, 12, 16, 18, 20, 4,26, and 28. Cows were sacrifi
dose, and samples of muscle, liver, kidney and fat were collected.

Dynamac Corporation (20440 Century

mitted 09/21/2004). The DER

policies.

eeding Study: Lab Project
telle. 161 p.

amicarbazone. Encapsulated
ating Holstein cows for 30
Milk was collected twice
les were collected on study
ced within 6 hours of the final

Amicarbazone-related residues were below the method fimit of quaimitation (LOQ; <0.010 ppm)
in whole milk samples collected over the course of the dosing period from the high-dose group.
Because no quantifiable residues were observed in milk from the high-dose group, milk samples

from the low- and mid-dose group were not analyzed.

Amicarbazone-related residues were 1.165-1.193 ppm in liver, 0.080-0.127 ppm in kidney,

0.014-0.021 ppm in muscle, and <0.010-0.012 ppm in fat from the

high-dose group. Residues

from the mid- and low-dose groups were 0.305-0.440 ppm and 0.191-0.235 ppm in liver, and
0.033-0.039 ppm and 0.017-0.018 ppm in kidney, respectively. Reisidues were below the method
LOQ (<0.010 ppm) in muscle and fat samples from the mid-dose group; therefore, samples of
muscle and fat from the low-dose group were not analyzed. The rélationship between dosing
level and amicarbazone-related residues appears to be linear in liver and kidney.

Cow tissues and milk were analyzed for amicarbazone-related residues using the proposed
LC/MS/MS enforcement method for livestock commodities. Amicarbazone-related residues, -

including amicarbazone and its metabolites DA MKH 3586 and 1Pr:
oxidized to iPr-2-OH DA MKH 3586 and quantitated by LC/MS/M
amicarbazone equivalents. The concurrent method recovery data 11

2-OH DA MKH 3586, are
{S; residues are reported as
icluded in the submission

DP Barcode D288216/MRID No. 45121707
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. %&E Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
i 4 DACO 7.5.1/OPPTS 860.1480/OECD IIA 6.4.1,6.4.2 and [IA 812, 8.4.1.8.4.2
*# | jvestock Feeding Study - Dairy Cattle

reflected fortification at the method LOQ (0.01 ppm) only. These data are adequate for milk,
muscle, and fat but are not adequate for kidney and liver. Residues greater than 10x the LOQ
were observed in kidney, and residues greater than 100x the LOQ were observed 1n liver.
Additional validation data reflecting 10x the LOQ were provided ifor liver and kidney in
conjunction with the method submission (refer to the DER for MRID 451 21705); these data are
adequate to bracket the observed residue levels for kidney but not for liver.

The maximum storage intervals from collection to analysis were 27 days for whole milk and 237
days for tissues. In support of the feedmg study, the petitioner referenced data from an extraction
efficiency study (refer to the DER for MRID 45121713), which indicated that residue levels of
amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 in lradiolabt:lcd liver from a goat
metabolism study were not significantly changed followin_g'frozen{ storage for up to -45 months.
These data are adequate to support the storage intervals and conditions of tissue samples from the
cattle feeding study. Because milk samples were analyzed within|one month of coliection.

storage stability data for milk will not be required.

STUDY/WAIVER ACCEPTABILITY/DEFI CIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the livestock feeding study residue data
are classified as scientifically acceptable, pending submission of adequate method validation data
for liver reflecting the range of residue levels observed in the study.

The acceptability of this study for regulatory purpdscs is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document DP Barcode D288216.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would have an impact on the
validity of the study.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for. preplant, prcemcfgence, or early
postemergence application to field corn for control of annual broadleaf weeds. The mode of

action for amicarbazone is inhibition of photosynthesis.

DP Barcode D288216/MRID No. 45121707 ' Page 2 of 10
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TABLEA.l

Amicarbazone Nomenclature.

Chemical structure

N—.

H |
oy
CH, O Q

Common name

Amicarbazone

Company experimental pame

MKH 3586

TUPAC name

4-amino-N-teri-buryl-4,5-dihydro-3-isopropyl-5-0xo;1 H-1,2.4 -riazole-1 carbaxarmde

CAS-name 4-amino-N<1,1-dimethyiethy}-4,5-dihydro-3 1 me thylethyl)-5-oxo-1/-1,2 4-triazole-1-
carboxarmde
CAS# 129909-90-6

End-use formulation (EUP)

70% dry floweble (DF) formulation ( EPA Reg. Nb. 66330)

TABLE A.2.  Physicochemical Properties of Technical Grade Amicarbazone.
Parameter Value Reference®
Melting pointrange 137.5°C MRID 45121501
pH 7.06 (2.5% slurry) MRID 45121501
Density 1.12 gimL @ 20°C MRID 45121501
Water solubility i6gL MRID 45121501
Solvent solubtlity n-Heptane = 0.07, xylene = 9.2, MRID 45121502
(L) }-octanol = 43, 2-propanol = 110,

ethyi acetate = 140, acetone >250,

polycthylene giycol = 79, acetonitrile >250
dimethylsulfoxide = 250, dichloromethane >250
Vapor pressure 3.00x 10*Pa@ 25°C MRID 45121501
1.30 x 10*Pa @ 20°C

Dissociation constant, pK, Does not dissociate. No acidic or basic properties. MRID 35121501
Octanol/water parunon pKa=17(log . =1.23 @ pH 7 (20°C) MRID 45121502
coefficieny, Log(Kow)
UV/visible absorpton Peak @221 nm; molar'absorptjvity (1000 cm*/mot) MRID 45121501
spectrum '

* D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

DP Barcode D288216/MRID No. 45121707
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Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
DACO 7.5.1/0PPTS 860.1480/0ECD 1A 6.4.1, 6.4.2 and [IIA
Livestock Feeding Study - Dairy Cattle

R A

R B

8.2.8.4.1,.84.2

B. EXPERIMENTAL DESIGN

B.1. Livestock
TABLE B.1.1. Description of Livestock Used in the Feeding Study.
Species Breed Age Weight ai study { Health status Description of housmg/holding area
initiation (kg)
Dairy cow | Holstemn | 4-5 550-662 Healthy and normal | Outdoor sand floor pens with overhead shelters ai
vears throughout study Southwest Bio-Labs, lnc. (Las Cruces, NM); sverage
minimum and maximum termperatures were 0 end
16 °C, and average relative hurrudity was 64%.
TABLE B.1.2. Dietary Regime.
Treamment group Composition of | Feed Water Acclimation period Predosing
’ Diet consumption ’
(kg/day)
Group | (contro), 1 cow) Commerzial total | 20-39 Tap U]pon receipt until stedy None
Group 2 (low dose, 3 caws) | xed rtion ad 15 54 water ad | igitation: 10 days
: libitum libitum : :
Group 3 (mid dose, 3 cows) 15-37 :
Group 4 (high dose, 3 cows) 12-39 !
TABLE B.1.3. Deosing Regime. i
Treaunent group Treatment Level of administered Residue intake | Vehicle Timinp/ Duration i
Type dose (mgfday) in diet {opm) | ;
Group 1 {control) Oral via 0: cellulose placebo 0 | | Gelatin Once per day after the I
Group 2 (low dose) balling gun 6.552-6.888 0.374 capsule momiog milking for
30 consecutive dass
Group 3 (mid dose) 21.420-22.356 1.238 ;
Group 4 (high dose) 75.960-80.160 4.538 :
* Average dose rate calculaied op the basis of feed consummption over the course of the study. as reported by the petitioner.
TABLE B.1.4  Sample Collection.
Milk collected Amount of milk produced | Urine, feces and interval from last dose | Tissues harvested and
during normal production | cage wash collected | to sacrifice (days) analyzed
Milk was cotlected Average daily pm.duction Not collected Within 6 hours Liver, kidneys, fat
twice daily (am and | during acclimation period (compasite of omental,
p.m). Average daily |was16.1-26.2 kg per cow. renal, and subcutaneous),
production dunng and muscle (composite of
dosing was 16.5-28.6 lnin. round, and flank)
kg per cow. .
B.2. Sample Handling and Preparation

Daily milk samples (p.m. and a.m. prior to next dose) were com

nosited for each cow and

composited milk samples were stored frozen (<-10 °C) on site prior to shipment to the analytical
facility. A subsample of Day-28 milk from the high-dose group iwas separated into cream and
whey by centrifugation. Tissue samples were chopped into small pieces and frozen (<-10 °C)

DP Barcode D288216/MRID No. 45121707

Page 4 of 10



HED Records Center Series 361 Science Reviews - File R110166 - Page 165 of 306

§  Amicarbazone/MKH 3586/PC Code 114004/Arvesta Carporation
g DACO 7.5.1/0OPPTS 860.1480/OECD 1A 6.4.1, 6.4.2 and MA8.2,84.1,842
Livestock Féeding Study - Dairy Carle

within 30 minutes of sacrifice, after which they were homogenized to a powder in the presence of
liquid nitrogen. After collection and processing, all samples were stored frozen prior to shipment
to Bayer by express mail on dry ice. : :

B.3. Analytical Methodology

Samples of tissues and milk from each individual cow were analyzed by Bayer Corporation
(Agricultural Division, Stilwell, KS) for amicarbazone-related residues using the proposed

LC/MS/MS enforcement method (refer to the DER for MRID 45121705 for details of the

method). :

Briefly, homogenized tissue samples were extracted with 0.05% aqueous phosphoric acid using
accelerated solvent extraction (ASE) at 150 °C and 1500 psi. Milk, cream, and whey samples
were not subjected to ASE extraction, but were diluted with water. Amicarbazone-related
residues in diluted milk samples and tissue extracts were then oxidized to iPr-2-OH DA MKH
3586 with potassium permanganate at 70 °C for 1 hour. Oxidized residues were cleaned up on a
solid phase extraction cartridge; residues of iPr-2-OH DA MKH 3586 were eluted with
methanol. The eluate was concentrated to dryness, and residucs were redissolved in
methanol:water (3:7, v:v) for analysis by LC/MS/MS using electrospray ionization in the positive
{dn mode. An internal standard of d¢-labeled iPr-2-OH DA MKH 3586 was added to each
sample. A single external standard bracketed each analytical run, and residues were quantified
using the internal and external standards and were reported as amicarbazone equivalents. The
estimated limit of detection (LOD) was 0.005 ppm in milk and tissues. The validated LOQ was
0.010 ppm for milk and tissues. '

C. RESULTS AND DISCUSSION

Lactating dairy cows (3 cows per dose group) were orally dosed with amicarbazone at levels
equivalent to 0.374, 1.238, and 4.538 ppm in the diet for 30 consecutive days. Cows were
milked twice daily, and samples were composited daily for each cow. Milk samples were
collected on study days 0, 4, 8, 12, 16, 18, 20, 22, 24, 26, and 28, and a subsample of Day-28
milk from the high-dose group was centrifuged to produce whey and cream for analysis. Cows
were sacrificed within 6 hours of the final dose, and samples of muscle, liver, kidney and fat
were collected.

Cow tissues and milk were analyzed for amicarbazone-related residues using the proposed
LC/MS/MS enforcement method for livestock commodities. Amicarbazone-related residues,
including amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586, are .
oxidized to iPr-2-OH DA MKH 3586 and quantitated by LC/MS/MS; residues are reported as
amicarbazone equivalents. The validated method LOQ for amicarbazone-related residues is
0.010 ppm for milk, whey, cream, and tissues. Concurrent method recovery data are presented in
Table C.1; fortifications were only conducted at the method LOQ. The concurrent method
recovery data included in the submission are adequate for milk, muscle, and fat but are not
adequate for kidney and liver. Residues greater than 10x the LOQ were observed in kidney, and

DP Barcode D288216/MRID No. 45121707 : Page 5 of 10



HED Records Center Series 361 Science Reviews - File R110166 - Page 166 of 306

,....Jsf  Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
. B DACO 7.5.1/OPPTS 860.1480/OECD 1A 6.4.1, 6.4.2 and A 8.2,8.4.1,8.4.2
Livestock Feeding Study - Dairy Cattle

residues greater than 100x the LOQ were observed mn liver. Method validation data be
submitted for liver reflecting the range of residue levels observed in this feedmg study.

The results of the feeding study are presented in Table C.3 and 51|1mmanzcd in Table C.4.
Amicarbazone-related residues were below the method LOQ (<0.010 ppm) in whole milk
samples collected over the course of the dosing period from the high-dose group; residues were
also below the LOQ in whey and cream processed from 28-day hxgh dose milk. Because no
quantifiable residues were observed mn milk from the high-dose group, milk samples from the
low- and mid-dose group were not analyzed.

Amicarbazone-related residues were 1.165-1.193 ppm in liver, 0‘080 0.127 ppm in kidney,
0.014-0.021 ppm in muscle, and <0.010-0.012 ppm in fat from thc high-dose group. Residues
were 0.305-0.440 ppm and 0.191-0.235 ppm m liver, and 0.033- O 039 ppm and 0.017-0.018 ppm
in kidney, respectively, from the mid- and low-dose groups. Resxdues were below the method’
LOQ (<0.010 ppm) in muscle and fat samples from the mid- doszzl group; therefore, samples of
muscle and fat from the low-dose group were not analyzed. The relationship between dosmg
levcl and amicarbazone-related residues appears to be linear in liver and kldney, see Figure C.1.

Apparent amicarbazone-related residues were nondetectable (<O 005 ppm) in/on 12 samples of
milk and one sample each of whey, cream, liver, kidney, muscle, fand fat from an undosed cow.

Sample storage conditions and mtervals are sungnarized in Tabl\. C.2. The maximum storage
intervals from collection to analysis were 27 days for whole rmlk 148 days for whey and cream,
and 237 days for tissues; dates of sample extraction were not mcluded In support of the feeding
study, the petitioner included data from an extraction efficiency study (refer to the DER for
MRID 45121713) using a radiolabeled goat liver sample from tbc ruminant metabolism study.
Analysis of the radiolabeled goat liver sample indicated that rc51due levels of amicarbazone, DA
MKH 3586, and iPr-2-OH DA MKH 3586 were not mgmﬁcamly changed following frozen
storage for up to -45 months. These data are adequate to support the storage intervals and
conditions of tissue samples from the cattle feeding study. Because milk samples were analyzed
within one month of collection, storage stability data for mulk will not be required. No storage
stability data are available for whey and cream, therefore, the reponed results for whey and
cream are not supported. No additional data will be required at this time. Residue data for whey

and cream are not required.

DP Barcode D288216/MRID No. 45121707 Page 6 of 10
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TABLE C.1. Summary of Concurrent Recoveries of Amicarbazone and Its Metabolites DA-MKH 3586
and iPr-2-OH DA MKH 3586 from Lactating Cattle Matrices.

Mawmix | Analyte* Spike level (ppr) | Sample size (n) Recoveries (%) Mean = std dev
(%)

Milk Amicarbazone-related residues 0.010 12 79, 80, 80, 81, 83, 83, 854

_ 86,87, 87, 88, 90, 91

Whey | Amicarbazone-related residues 0.010 i 105 105

Cream | Amicarbazone-related residues 0.010 1 9] 91

Liver Amicarbazone-related residues 0.010 4 78, 80, 84, 85 82=3

Kidney | Amicarbazone-related residues 0.010 4 74.78,79,93 818

Muscle | Amicarbazone-related residues 0.010 3 74,78,81 784

Fat Amicarbezone velated residues 0.010 3. 73,74,82 765

. Fomﬁed with & 1:1:1 mixnure of amicarbazone, DA MKH 3586, and ﬂ’r-’OH DAML.HBSSG msxduzs determined as iPr-2-
OH DA MKH 3586, expressed in parent equivalents.

TABLE C.2. Summary of Storage Conditions.

Matrix Storage Actual Storage Duration from Interval of Demonstrated Storage Stability

(RAC or Extract) Temp. (°C) | CoBection 10 Analysis

Cow, whole milk <10 |3-27 days (<1 month) None required

Cow, whey and cream 148 days (4.9 months) None available

Cow, tissues 86-237 days (2.8-7.8 months) No significani change in the metabolic profiie iz

-} [“Clanucarbazone-ireated goat liver stared for up
i 10 45 months *
* Data from an exiraction efficiency study (refer to the DER for MRID 45121713).

TABLE C.3. Residue Data from Ruminant Feeding Study with Amicarbazone. -

Matrix Cf)ﬂeclion Feedimg Level Pre-Slaughter Interval | Residues, Amicarbazone Equivalents (ppm) *
Time (ppm) (days) Cow } Cow 2 Cow 3

Whole Milk Day 0 4.538 Not Applicable (N/A) 0.006 ND 0.007
Day 4 N/A ND ND ND
Day 8 N/A 0.007 ND 0.008
Day 12 N/A 0.006 ND 0.006
Day 16 N/A 0. QOS ND 0.005
Day 18 N/A 0.G07 ND 0005
Day 20 A 0.006 ND 0006
Day 22 -N/A 0.008 ND 0.005
Day 24 N/A 0.606 ND ND
Day 26 N/A 0.006 ND 0.005
Day 28 N/A 0005 ND 0.005

Whey Day 28 N/A - - 0.006"

Cream Doy 28 N/A - - 0.005%

DP Barcode D288216/MRID No. 45121707
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Residue Data from Ruminant Feeding Study with Amicﬁrbazone.

TABLE C3.
Matrix Collection Feeding Level . | Pre-Slaughter Interval Res\dues, Axmcarbaznnc Equivalents (ppm) *
Time {ppm) (days) Cow Cow 2 Cow 3
Liver Sacrifice 4.538 0 ;1 193 1.165 1.184
1.238 0 0.383 0.305 0.440
0.374 0 0.197° 0.191* 0.235°*
Kidney Sacrifice 4.538 0 0.080 0.107 0.127
' 1.238 0 0.033 0036 0.039
0.374 0 g.o18* 0018® 0017°
Muscle Sacrifice 4.538 0 0.02) 0014 0.0i9
1.238 0 - 0.006* 0.005® 0.007"
Fat Sacrifice 4.538 0 0.009 0.008 0.012
1.238 0 ND ND 0.005®

* ND = Not deteciable. Residues reported between the LOD and LOQ are italicized. n:
and 0.010 ppm for milk and tissues.

¥ The highest residues of replicate analyses are reporied.

e LOD and LOQ, respectively, are 0.005

TABLE C4. Summary of Residue Data from Ruminant Feeding Study with Amicarbazone.
Matrix Feeding Level | Pre-Slaughter Interval Residue Levels (ppm)*
(ppm) (days) 0 Min. | Max. | Mediao | Meas | St Dev.
Whole milk 4.538 Not applicable (N/A) 30 <0.010 | <0.010 | 0.005 0.006 0.001
Whey 4.538 N/A i <0.010 {0.010 0.006 0.006 N/A
Cream 4.538 N/A i <0.010 <0.010 0.005 0.005 N/A
Liver 4.538 0 3 i.185 193 1 184 1181 0.014
1.238 0 3 0.305 9.440 0283 0.37¢6 0.068
0.374 0 3 0491 | 0235 | 0197 | 0208 | 0024
Kidney " 4.538 0 3 0080 | 0127 | 0107 0.105 0.024
1.238 0 2 0.033 0.039 0.036 0.036 0.003
0.374 ] 3 0.017 0018 0.018 0.018 0.001
Muscle 4.538 0 3 0.014 0.021 0.019 0.018 0.004
1.238 0 3 <0.010 <0.010 0.006 0.006 0.001
Fat 4.538 0 3 <0.010 0.012 0.009 0.010 0.002
1.238 0 <0.010 | <0.010 | 0005 0.005 0

* For the calcutation/reporting of minimum and maximurn. the LOQ value {<0.010 ppm for milk and tissues) was used for

residues reported between the LOQ and LOD and as nondetectable (ND) in Table C.3. For calculation of the median, mean, and
standard deviation, the LOD (0.005 ppm, which corresponds to half the LOQ) was uced for residues reportec as NI and the
actual value was used for residues reported between the LOD and the LOQ.
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FIGURE C.1. Linear Regression of Residues on Feeding Level in Liver and Kidney.
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D. CONCLUSION

The submitted dairy cattle feeding studiz' is adequate to demonstrate the magnitude of

amicarbazone-related residues in ruminant commodities, pending submission of adequate method
validation data for liver reflecting the range of residue levels observed in the feeding study. The
ruminant feeding study reflects dietary levels of amicarbazone at 0.374, 1.238, and 4.538 ppm.

In samples from the high-dose group, amicarbazone-related residues in whole milk were less than
the method LOQ (<0.010 ppm). Because no quantifiable residues were observed in milk from
the high-dose group, milk samples from the low- and mid-dose group were not analyzed.
Armicarbazone-related residues in liver and kidney were found to have a linear retationship with -
the dosing level. For muscle and fat, residues were above the LOQ (<0.010 ppm) in samples
from the high-dose group but were below the LOQ in.samples from the mid-dose group; samples

from the low-dose group were not analyzed.
E. REFERENCES
None.
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’Qd..g Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
‘Z';‘: % DACO 6.2JOPPTS 860.1300/0ECD 116.2.2, 623 & A 8.2, 8.4.1,84.2
Nature of the Residues in Livestock - Laying Hen
S N

Primary Evaluator ~ Manying Xue, Chemist s
RAB3/HED (7509C) A /\

Dater 03/23/05

‘Drate; 03/23/05 /\/‘[@

This DER was originally prepared under contract by Dynamac Corporation (20440 Century
Boulevard, Suite 100; Germantown, MD 20874; updated drafi submitted 09/21/2004). The DER

has been reviewed by the HED and revised to reflect current OPP policies.

Approved by Leung Cheng, Senior Chemist
- RAB3/HED (7509C)

STUDY REPORT:

45121631 De Haan, R. and Brown; F. (1998) The Distribution and Metabolism of
(Triazolinone-3-(carbon 14) MKH 3586 in Laying Hens: Lab Project Number: M6040501:
107543. Unpublished study prepared by Bayer Corp. 155 p.

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted a study investigating the metabolism of [tnazilinone-3-
"“CJamicarbazone (specific activiry 100,000 dpm/pg) in hens. Radiolabeled amicarbazone was
administered orally to ten laying hens at an average of 15.3 ppm in the diet. The hens were dosed
once per day for three consecutive days. Eggs were collected twice daily throughout the study,
and tissues (muscle, fat, and liver) were collected at sacrifice; eggs and tissues were pooled by
matrix (and study day in the case of eggs). The in-life phase of the study was conducted by
Southwest Bio-Labs, Inc. (Las Cruces, NM), and the analytical phase of the study was conducted
by Bayer Corporation (Stilwell, KS).

Total radioactive residues (TRR) were 0.009 ppm iz Day-1 eggs, 0.023 ppm in Day-2 eggs,
0.034 ppm in Day-3 eggs, 0.061 ppm in muscle, 0.032 ppm in fat, and 0.476 ppm in liver from
ten hens dosed orally with ['“CJamicarbazone. A large portion of the TRR (~58-91% TRR) was
extracted from hen commodities, except fat, using ACN/water {(muscle and liver) or ACN (eggs);
extraction of fat with ACN yielded 40% TRR. Hydrolysis using 1.5% trifluoroacetic acid
released additional radioactivity from fat (44% TRR) and eggs (5-22% TRR). Protease
hydrolysis released additional radioactivity from liver and muscle (34-39% TRR). These
methods adequately extracted residues from hen matrices. Nonextractable residues accounted for
3-14% TRR (0.0004-0.019 ppm) in hen matnices. - The petitioner normalized the extraction
results, yielding material balances of 99-101%, however, reported accountability prior to
normalization was 84-105%. No storage stability data were submitted to support the study, and
the actual storage intervals prior to final analysis were not reported.

Parent amicarbazone was a minor residue in the extracts of all matnces, at 1-7% TRR (0.0006-
0.010ppm); however, amicarbazone was identified in the protease hydrolysate of liver at 30%
TRR (0.143 ppm). The major residue identified in eggs and tissues was iPr-2-OH DA MKH

DP Barcode D288216/MRID No. 45121631 Page 1 of 17
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3586, at 24% TRR (0.015 ppm) in muscle, 9% TRR (0.043 ppm) m Liver, 10% TRR (0.0032
ppm) in fat, and 20-35% TRR (0.0032-_9.0068 ppm) in eggs. Metabolite DA MKH 3586 was a
significant residue in eggs (19-26% TRR, 0.0023-0.0065 ppm) but‘was found m lesser amounts
in tissues (4-9% TRR, 0.0029-0.019 ppm). Metabolite iPr-1-OH DA MKH 3586 was a
significant residue in liver (24% TRR, 0.1 14 ppm) and was also fmlmd in muscle (2% TRR, -
0.001 ppm). Metabolite iPr-1-Ene DA MKH 3586 was a significant residue in fat and eggs (11-
15% TRR, 0.0010-0.0048 ppm) but was found in lesser amounts in muscle and liver (s8% TRR,
<0.010 ppm). Metabolite iPr-Acid DA MKH 3586 was identified rln liver onlty (11% TRR, 0.052
ppm). Other identified metabolites, each <7% TRR (<0.005 ppm) were triazolinone MKH 3586,
triazolinone DA MKH 3586, tBu-OH MKH 3586, and iPr-l,Z-diOlH MKH 3586 (muscle and
liver only). The remainder of the radioactivity consisted of unknow;?ns, which were generally

polar in nature.

The petitioner proposed that amicarbazone is metabolized in hens via loss of the triazole amino
group (deamination), yielding DA MKH 3586, .followed by hydroxylation of the isopropyl
methine carbon to form iPr-2-OH DA MKH 3586. Dehydration would then result in iPr-Ene DA
MKH 3586, which may undergo epoxidation and hydrolysis to fom'1 iPr-1,2-diOH DA MKH
3586. Hydroxylation of DA MKH 3586 at an isopropyl methyl carbon would yield iPr-1-OH DA
MXKH 3586, which may then undergo oxidation to form iPr-Acid DA MKH 3586. Minor
pathways involve hydroxylation of the tert-butyl group of amicarbazone to form tBu-OH MKH
3586, and hydrolytic cleavage of the carboxamide side chain of amicarbazone or DA MKH 3586
to form triazolinone MKH 3586 or triazolinone DA MKH 3586.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Additional information pertaining to sample storage intervals should be submitted before the hen
metabolism data may be classified as scientifically acceptable. The dates of sample extraction
and analysis should be provided for all samples before HED can determine whether storage
stability data are required to support this study.

The acceptability of this study for regulatory purposes is addressed in the forthcormng U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288216.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would have an impact on the
validity of the study.
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BACKGROUND INFORMATION

Amicarbazone is a selective herbicide iriigndcd for preplant, preemergence; or early
postemergence application to field corn for control of annual broadleaf weeds. The mode of

action for amicarbazone is mhibition of photosynthesis.

Company experimental name

TABLE AL Amicarbazone Nomenclature.
Chemical structure H,C
‘ N—— CH:,
HC N 1!. N
Y
H,C i
CH, O 0] :
Commong name Amicarbazone
MKH 3586

IUPAC pame 4-amninoN-err-butyl-4,5-dihydro-3-isopropyl-5-0xg-15-1,2,4-triazole-1 -carboxarmide
CAS pame 4-armuoN-(1,] -dimethylethyl)4, $-dihydso-3-(1-méthylethyl)-5-0xo-1H-1,2 4-triazole-1-
: carboxamide
CAS registry number 129909-50-6
End-use formulation (EP) 70% dry flowable (DF) formulation ( EPA Reg. No} 66330)
DA MKH 3586 (metabolite e
proposed for regulation)
CH,
N-—
H 7T
H,C N N LNH
sl 1T
CH, O 0

N-(1,1-dimethylethyl)-4,5-dihydro-3-(1 -methylethy)-5-oxo-1H-1,2 4-trazple-1-
carboxamide

iPr-2-OH DA MKH 3586
{(metabolite proposed for
regulation)

S on

N— s

H { I
H,C N N NH
CH, O o}

N-(1,1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy; 1 -me!hyléthyl)-S-oxo- H-1,2 4-
triazole-1-carboxamide
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-y g
T A
3

1,842

TABLE A.2. Physicochemical Properties of Technical Grade Amicarbazone.
Parameter . Value Reference®
Melting pomt/range 137.5°C MRID 45121501
pH 7.06 (2.5% slarry) MRID 45121501
Density 1.12 g/mL @ 20°C MRID 45121501
Water solubility 4.6 gL MRID 45121501
Solvent sohubility n-Heptane = 0.07, xylene = 9.2, MRID 45121502
(g/L) 1-octanol = 43, 2-propanol = 110,
ethyl aetate = 140, acetone >250,
polyethylene giyeol = 79, acetonitrile >250,
dimethylsuifoxide= 250, dichloromethane >256 -
Vapgr pressure 3.00x 10°Pa @25°C . MRID 45121501
1.30 x 10Pa @ 20°C”
Dissociation constant, pK, Does not dissociate. No acidic or basic properties. MRID 45121501
Octanol/water partition pKa = 17(log P, =1.23 @ pH 7(20°C) 'MRID 45121502
coefficient, Log(Kow) . )
UVAvisible absorption Peak (@221 nm; molar absorptivity (1000 cm’/mol) MRID 45121501
spectrum i

« D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. EXPERIMENTAL DESIGN
B.1. Livestock
TABLE B.1.1. General Test Animal Information. )
Species Breed | Age Weight at study Health Status Description of housing/holding area
mitiation (kg)
Laying Leg Homn | Approximately 1.50-1.83; Appeared healhy | Metabolism cages housed at Southwest
hen 103 weeks average of 1.65 throughout study Bio-I;‘abs. Iac. (Las Cruces, NM), with
average LeTpesaIures ranging 19-23 °C,
relative hurnidity of 41%, and photoperiod
of 14 bours light and 10 hours dark
A total of ten hens were dosed with the test substance.
TABLE B.1.2. Test Animal Dietary Regime.
Commposition of Diet Feed consumption Water Acchimation period Predosing
{kg/day)
Commercial heu feed, ad libitum |0.063-0.112; Potable water, 19 days None
average of 0.088 ad libitum ’

DP Barcode D288216/MRID No. 45121631
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TABLE B.1.3. Test Animal Dosing Regime.
Treament Type Feeding Level (ppmtest | Vehicle Timing/Duration
material in food) ) .
Oral 15.3 .| Gelarine capsules administered using a Once per day for three
ballmg gun ; consecutive days

The petitioner reported the feeding level to be 12.7 ppm in the diet! Instead of using the actual
feed consumption of hens from this study, the petitioner calculated the feeding level based on the
assumption that a hen consumes 6.4% of its body weight in feed per day.

B.2. Test Materials ;

TABLE B.2.1. Test Material Characteristics.

Chemical structure

H
H,C N
we]
CH, O
Radiolabe! position Triazolinones3-*C
Lot No. Not specified; the petitioner stated that the test material was obtained from extra
dosing capsules from the goat metabolism study (see DER for MRID 45121630)
Purity 99.4%
1 Specific activity : 100,000 dpm/ug

B.5. Sampling Information

TABLE B.3.1. Sample Collection Information.
Eggs coliecied Excreta collected Interval from last | Tissues harvested and analyzed
dose to sacrifice

| Egps were collected twice daily. During the Excreta collected daily { 4-5 bowrs | - ] Liver, fat (composite of omental
dosing period, seven hens produced a total of 2 and subcutaneous), and muscle
eggs ench, and three hens produced three eggs {cormposite of leg and breast)
each (average of 0.8 eggs per day). During the were collected from each hen
week prior 1o dosing. the hens produced 2-8 | and pooled by ussue.
eggs ench (average of 0.8 eggs per day). \

B.4. Identification/Characterization of Residues

B.4.1. Sample Handling and Preparation

Eggs were collected twice daily. The afternoon eggs were cornbinec::l with the following morning
eggs and were stored frozen (-20 = 10 °C) prior to analysis. Hard-shelled internal eggs collected
at sacrifice were combined with the Day-3 eggs. Following radioassay, samples were shipped to
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Bayer Research Park (Stilwell, KS), where they were stored frozen (-20 £ 5 °C) prior to residue
characterization.

Tissue samples were chopped, composited, homogenized in the pré;scnc.c of liquid nitrogen, and
then stored frozen (<-20 = 10 °C). Following radioassay, the hompgcmzed samples were
shipped to Bayer Research Park, where they were stored frozen (-20 5 °C) prior to residue

characterization.

Subsamples of liver and muscle were extracted once with hexane aLd three times with
acetonitrile:water (9:1, v:v). The acetonitnle/water extracts were combined, evaporated to
dryness, and redissolved in acetonitrile:water (1:1, v: v). The extract was then applied to a sohd
phase extraction (SPE) cartridge which was eluted with acetoniuﬂ{z:watcr (1:1, v:v) and then
with acetonitrile (ACN). The ACN/water eluate was évaporated to dryness and redissolved in
water:methanol (9:1, v:v) containing 0.1% acetic acid. The nonextractable residues were
separately subjected to enzyme hydrolysis using protease (in 0.25 l\:/l TRIZMAR® base and 5 mM
calcium chloride solution; pH adjusted to 7.4 with 3 N HCI; at 37 °C for 16 hours). ACN was_
- added to the hydrolysate, and the mixture was cooled. The ACN/hydrolysate was isolated by~
centrifugation, and the solids were washed with ACN. The combined ACN fractions were
evaporated 1o dryness, dissolved in water, adjusted to pH 2 using 3|N HC], and apphed to an SPE
cartridge. The cartridge was washed with water, and residues were eluted with methanol: water
(7:3, v:v). The methanol/water eluate was evaporated to dryness and redissolved in
water:methanol (9:1, v:v) containing 0.1% acetic acid.

Subsamples of muscle and liver were subjected to a separate m'chlo'roacetic acid (TCA)
extraction to determine protein-bound residues. Subsamples were tlzxtracted twice with
dichloromethane:methanol (2:1, v:v), and the extracts were combing'd. The remaining
nonextractable residues were extracted twice with 10% TCA at 0 °C, and the extracts were
combined. The remaining solids were then hydrolyzed with 10% TCA at 90 °C for 15 min.

Subsamples of fat were extracted three times with ACN and then once with hexane. The
combined ACN extracts were evaporated to dryness and redissolved in methanol:water (7:3, v:v)
containing 0.1% acetic acid. The methanol/water extract was applied to an SPE cartridge which
was eluted with methanol: water (7:3, v:v; containing 0.1% acetic aéid) and methanol. The
methanol/water eluate was evaporated to dryness and redissolved in water:methanol (9:1, v:v)
containing 0.1% acetic acid. The nonextractable residues were hydx%olyzcd with 1.5%
wrifluoroacetic acid (TFA) for 16 hours under ambient conditions. The extract was evaporated to
dryness and redissolved in water:methanol (9:1, v:v) containing 0. 19 acetic acid.

Subsamples of eggs were extracted three times with ACN in the presence of Celiie. The
combined ACN extracts were concentrated and partitioned with AC;N-saturatcd hexane. The
hexane phase was partitioned with ACN (saturated with hexane), and all ACN phases were
combined. The combined ACN extracts were evaporated to dryness and redissolved in
methanol:water (7:3, v:v) containing 0.1% acetic acid. The methanél/watcr extract was applied
1o an SPE cartridge which was eluted with methanol:water (7:3, v:v) containing 0.1% acetic acid,
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methanol, and hexane. The methanol/water eluate was evaporated|to dryness and redissolved in
" water:methanol (9:1, v:v) containing 0.1% acetic acid. The nonextractable residues were
hydrolyzed with 1.5% TFA as described for fat.

B.4.2. Analyvtical Methodology

Total radioactive residues (TRR) in egg and tissue sarmples were determined by combustion/LSC.
Extracts and hydrolysates were radioassayed by LSC, and nonextractable residues were
radioassayed by combustion/LSC. Detection limits were reported as 0.0005 ppm for eggs, and
0.0003-0.0005 ppm for tissues.

Extracts of hen matrices were analyzed by HPLC using a system equipped with a2 C-18 columm, a
UV detector, and a radiodetector; a gradient mobile phase of waterj and methanol, each
containing 0.1% acetic acid, or water and ACN was used. Metabolites were identified by
retention time comparisons with those of the following reference standards: [**Clamicarbazone;
[*C]DA MKH 3586; ['“C]iPr-2-OH DA MKH 3586; [“CJiPr-1,2-diOH DA MKH 2586,
{*“C}tBu-OH DA MKH 3586; ['“C]tBu-OH MKH 3586, [*C)tBu-Acid MKH 3586; ['“C]tBu-iPr-
2-diOH DA MKH 3586; ["*C]iPr-Ene DA MKH 3586; N-Me DA MKH 3586; ['“Cltriazolinone
MKH 3586; and [**C]triazolinone DA MKH 3586. The '“C-labeled standards were obtained
from the goat metabolism study (see DER for MRID 45121630).

Purified components from liver and muscle extracts were analyzed by LC/MS with electrospray
ionization, using a C-18 column and 2 gradient mobile phase of water and methanol, each
containing 0.1% formic acid, or 2 mM ammonium acetate and ACN containing 0.1% acetic acid.
Isolated peaks from liver and muscle were analyzed by TLC using silica gel (60 F-254) plates
and a solvent system of hexane:isopropanol (7:3 or 6:4, v:v), each containing 0.1% acetic acid.
Radioactive areas were detected and quantified using a phosphorimager.

C. RESULTS AND DISCUSSION

Total radioactive residues (TRR) in hen eggs and tissues are reported in Table C.2.1. TRR were
0.009 ppm in Day-1 eggs, 0.023 ppm in Day-2 eggs, 0.034 ppm in Day-3 eggs, 0.061 ppm in
muscle, 0.032 ppm in fat, and 0.476 ppm in liver from hens dosed orally with ['*C]amicarbazone
at 15.3 ppm in the diet for 3 consecutive days. Radioactivity was highest in liver and lowest in
eggs and fat. The majority of the admunistered dose was excreted; c:xcrcta accounted for -78%
of the admimstered dose. ;

The distribution of radioactivity in hen matrices is reported in Tables C.2.2.1 and C.2.2.2. A
large portion of the TRR (~58-91% TRR) was extracted from hen commodities, except fat, {xsing
ACN/water (muscle and liver) or ACN (eggs); extraction of fat with: ACN yielded 40% TRR.
Hydrolysis using 1.5% TFA released additional radioactivity from fat (44% TRR) and eggs
(5-22% TRR). Protease hydrolysis released additional radioactivity from liver and muscle
(34-39% TRR). These methods adequately extracted residues from hen matrices.

Nonextractable residues accounted for 3-14% TRR (0.0004-0.019 ppm) in hen matrices. The
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petitioner normalized the extraction results, yielding material balances of 99-101%,; however,
reported accountability prior to norrnali_;ation was 84-105%.

The characterization and identification of radioactive residues is surmmarized in Table C.2.3.
Total residues amounting to 67-91% TRR were identified in liver and eggs, with lower amounts
identified in muscle (55% TRR) and fat (39% TRR). Parent amicarbazone was a minor residue
in the extracts of all matrices, at 1-7% TRR (0.0006-0.010 ppm); however, amicarbazone was
identified in the protease hydrolysate of liver at 30% TRR (0.143 p;pm). The major residue
identified in eggs and tissues was iPr-2-OH DA MKH 3586, at 24% TRR (0.015 ppm) in muscle,
9% TRR (0.043 ppm) in liver, 10% TRR (0.0032 ppm) in fat, and 20-35% TRR (0.00322-0.0068
ppm) in eggs. Metabolite DA MKH 3586 was a significant residue in eggs (19-26% TRR,
0.0023-0.0065 ppm) but was found in lesser amounts in tissues (4-9% TRR, 0.0029-0.019 ppm).
Metabolite iPr-1-OH DA MKH 3586 was a significant residue in liver (24% TRR, 0.114 ppm)
and was also found in muscle (2% TRR, 0.001 ppm). Metabolite iiPr-l—Enc DA MKH 3586 was
a significant residue in fat and eggs (11-15% TRR, 0.0010-0.0048 ppm) but was found in lesser
amounts in muscle and liver (<8% TRR, s0.010 ppm). Metabolite|iPr-Acid DA MKH 3586 was
identified in liver only (11% TRR, 0.052 ppm). Other identified metabolites, each <7% TRR -
(50.005 ppm) were triazolinone MKH 3586, triazolinone DA MKH 3586, tBu-OH MKH 3586,

and iPr-1,2-diOH MKH 3586 (muscle and liver only).

LC/MS analyses were used to confirm the identification of the following compounds, by
comparing the LC/MS spectrum with that of the reference standard: amicarbazone in liver; DA
MKH 3586 in liver; iPr-2-OH DA MKH 3586 in muscle and liver; tBu-OH MKH 3586 m

muscle; iPr-2-diOH DA MKH 3586 in muscle and liver; and iPr-Ene DA MKH 3586 in liver.

All metabolites in fat and eggs were identified by comparison of the HPLC chromatogram with a -
chromatogram of reference standards and with the chromatogram of the liver and/or muscle
extract. The petitioner did not confirm the identification of any compound in fat or eggs, but all
residues identified in fat and eggs were individually present at <0.0l; ppm.

The metabolites iPr-Acid DA MKH 3586 and iPr-1-OH DA MKH 3586, for which no reference
standards were available, were idenufied in hiver using LC/MS analyfses. In addition, metabohie
iPr-1-OH DA MKH 3586 was isolated from liver and subjecied to xidation using potassium
permanganate. An acetone:water (1:9, v:v) solution of the metabolite was mixed with 0.4 M
potassium permangate for 8 hours, and the filirate was evaporated to dryness and redissolved in
water:methanol (9: 1, v:v) containing 0.1% acetic acid. Oxidation converted the metabolite to
iPr-Acid DA MKH 3586. Metabolite iPr-1-OH DA MKH 3586 was identified in muscle via
retention time comparison with the metabolite in liver. :

Under the HPLC conditions used, triazoline MKH 3586 and triazolmone DA MKH 3586 had
identical retention times. TLC analysis of the isolaied peaks in liver|and muscle indicated that
both components were present as a 1:3 mixture of triazolinone MKH 3586 and triazolinone DA
MEKH 3586 in hver and a 3:1 mixture in muscle. The relative quantiltics of the two metabolites in
fat and eggs was not determined.
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HPLC analysis of the protease hydrolysate of muscle ponextractable residues yielded one broad
peak, termed M11. The petitioner attcrqpted to partition M11 into organic_ solvents, which was
not successful. M11 was subjected to hydrolysis in 6 N HC (at 100 °C for 16 hours), which
yielded a single polar residue (as determined by HPLC), termed M12. Attempts to partition M12
into organic solvents were unsuccessful. Based on the HPLC retention time of M12, the
petitioner concluded that the residue was very polar and possibly a hydroxy or carboxylic acid

analog of triazolinone DA MKH 3586.

HPLC analysis of the 1.5% TFA hydrolysate of fat nonextractable residues yielded two polar
peaks. one of which had a similar retention time to M12. Based onjthe retention times, the
petitioner concluded that the residues were possibly hydroxy or carboxylic acid analogs of
triazolinone DA MKH 3586. :

The petitioner indicated that the TCA extraction was employed to further characterize residues
released by protease. According to the petitioner, TCA extraction procedures are commonly used
to solubilize all non-protein components of a tissue and precipitate all protem-containing

components. TCA extraction of liver yielded 75% TRR in the dich

and 2% and 4% TRR in the TCA extracts at 0 °C and 90 °C, respec

TRR, and precipitated 19% TRR as solids. When this result was ca

oromethane/methanol extract
tively, for a total of 81%
mpared to the extraction

profile of liver, in which 61% TRR was extractable using hexane and ACN/water, the petitioner
concluded that not all of the nonextractable residues from the hcxan‘e and ACN/water extractions
were bound to proteins; based on TCA extraction results, only approximately 20% of the
nonextractable residues were bound to proteins. A

TCA exiraction of muscle yielded 48% TRR in the dichloromethane/methanol extract and <1%
and 0% TRR in the TCA extracts at 0 °C and 90 °C, respectively, fc;r atoial of 48% TRR; 52%

* TRR precipitated as solids. When this result was compared to the e!,xtraction profile of muscle, in
which 58% TRR was extractable using hexane and ACN/water, the petitioner concluded that all
of the residues which were not extractable using hexane and ACN/water were bound to proteins.

C.1. Storage Stability

Egg and tissue samples were stored frozen at -20 = 5 °C until analys;is. The petitioner stated that
all egg and tissue samples were extracted and inmially profiled by HRLC within 6 weeks of
collection, and that preliminary identification of tissue and egg residues was completed within 4
months of sample collection. The petitioner did not provide dates of initial and final sample
extraction and analysis. This information should be submitted before it can be determined
whether storage stability data are required to support the hen mctabélism study.

TABLE C.1. Summary of Storage Conditions.
Matrix Storage Temp. (°C) | Actusl Storage Duration Interval of Demonstrated Storage
: Stability '
Eggs and tissues 205 Not reported; dates of sample extraction | No|supporting storage stability deta
and analysis were not included in the * were provided.
subrmission.
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C.2. Identification, Characterization, and Distribution of Residues
TABLE C.2.1. . Total Radieactive Residues (TRR) in Eggs, Tissues, and Excreta.
Marrix Collection Trming - % Administered dose ppm
Excreta Day 1 27.07 -
Day2 29.54 -
Day3 21.48 -
Total excreta Study duration 78.09 -
Eggs Day1 0.01 0.009
Day2 0.03 0.023
Day 3 7001 0.034
Muscle At termination 0.39 0.061
Fat Al termination 0.04 0.032
Liver Al termination 037 -0.476
Total recovery - 78.94 -

TABLE C.2.2.1.

Distribution of the Parent and the Metabolites in Hen Muscle and Liver Following
Dosing with Radiolabeled Amicarbazone at 15.3 ppm.

Metabolite Fraction " Muscle Liver
TRR = 0.06] ppm TRR = 0.476 pom
%TRR PP %TRR ppm
ACN/water extract 58 0.025 59 0.281
Amnicarbazoge 1 0.001 2 0.010
DA MKH 3586 6 0.004 4 0.019
Pr-2-OH DA MKH 3586 24 0.015 9 0.043
Triazolinone/Triazolinone DA 6 0.002 I 0.005
tBu-OH MKH 3586 6 0.004 - -
Pr-1,2-diOH DA MKH 3586 2 0.001 1 0.005
Pr-Acid DA MKH 3586 - - il 0.052
Pr-1-OH DA MKH 3586 2 0.001 24 0.114
Pr-Ene DA MKH 1586 8 0.005 2 0.010
Unknowns 4 0.002 5 0.024
Protease hwvdrolysate 39 0.024 34 0.162
Armicarbazone - - 30 0.143
Unknowns 39 0.024 4. 0.019
Hexane <l <0.001 2 0.010

DP Barcode D288216/MRID No. 45121631
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TABLE C.2.2.2.  Distribution of the Parent and the Metabolites in Hen Faf and Eggs Following Dosing
with Radiolabeled Amicarbazone at 15.3 ppm. * :
Meiebolite Fraction Fat Eggs -Day 1 Eggs-Day2 Eggs -Dav3
TRR=0.032ppm | TRR=0.009ppm | TRR=0.023ppm | TRR =0.034 ppm
%TRR | ppm | %TRR | ppm | % pom | %TRR | ppm
ACN . 40 0.0128 91 0.0080 79 0.0181 67 0.0228
Ammicarbazone 3 0.0010 7 0.0006 ‘5 0.0012 4 0.0014
DA MKH 3586 9 0.0029 26 00023 21 0.0048 19 0.0065
iPr-2-OH DA MKH 3586 . 10 0.0032. 35 0.0032 27 0.0062 20 0.0068
Triazolinone/Triazolinone DA 1 0.0003 6 0.0005 6 0.0014 7 0.0024
1Bu-OH MKH 3586 1 0.6003 6 0.0005 6 0.0014 5 0.0017
Pr-Ens DA MEH 3586 ) 15 0.0048 11 0.0010 14 0.0032 12 0.0041
1.5% TFA hydrolysate 44 0.0141 5t 0 0004 15% 0.0034 0.0075
Unknowns 44 0.0141
Hexane 1 0.0003 ...

* Shading ndicates that the extraction step and/or characierization analysis was not conducted for the matix in
question.
® Because of difficulties with cleanup and concentration, the hydrolysate could not{be analyzed by HPLC.
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TABLE C.2.3. Summary of Characterization and Identification of Radioactive Residues in Hen Matrices

Following Dosing with Radlolabeled Amicarbazone at 15.3 ppin.

Compound - Muscle Liver Fat Eggs - Day 1 ~Eggs - Day 2 Eggs-Day3
TRR=0.061 ppm | TRR=0.476 ppm | TRR=0.032ppm | TRR=0.009ppm | TRR=0.023 ppm | TRR=0.034 ppm
%TRR | ppm |%TRR| ppm | %TRR | pym | %TRR| ppm |%TRR| ppm |%TRR | ppm
Amicarbazone 1 0.001 32 0.153 3 0.0010 7 0.:[}006 s 0.0012 4 0.0014
DA MRH 3586 6 0.004 4 0.019 9 0.002$ 26 'O.:OOZJ 21 0.0048 19 0.0065
iPr-2-0H DA MKH 24 0.015 9 0.043 10 0.0032 3s 0.0032 27 0.0062 20 0.0068
3586
Triazolinone/ 6 0.004 1 0.005 1 0.0003 ~6 0.0005 6 0.0014 7 0.0024
Trazohnone DA
tBu-OH MKH 3586 6 0.004 - - i 0.0003 6 0.0005 6 0.0014 5 0.0017
iPr-1,2-diOH DA 2 0.001 1 0.005 - - - — - - - -
MKH 3586
iPr-Acid DA MKH - - 11 0.052 - - - - - - - -
3586
iPr-1-OH DA MKH 2 0.001 24 0.114 - - - - - - - -
3586
iPr-Ene DA MKH 8 0.005 2 0.010 5 0.0048 11 0.0010 14 0.0032 12 0.06041
3386
Unknowns 4 0.002 9 0.043 - - - — - - - -
Protease bydrolysate 9 0.024 - - - - - R - - - _
1.5% TFA hydrolysate - - - - 44 0.0141 5 0.0004 15 0.0034 22 0.0075
. {Hexane <] <0.001 2 0010 1 0.0003 - — - - - -~
Total identified 55 0.035 84 0.401 39 0.0125 91 0.0081 79 0.0182 67 0.0229
) Total characterized 43 0.026 11 0.053 45 0.0144 5 0.0004 15 0.0034 22 0.0075
Tota] extractable 97 0.059 95 0.453 8s 0.0272 96 0 0'084 223 00218 89 0.0303
Unextractable (PES) ! 3 0.002 4 0.019 14 0.0045 4 0.0:004 7 0.0016 11 0.0037
Accouptability ? 100 99 99 100 i 101 100

! Residues remaming afier exhaustive extractions.
? Accounmbxhry (Total extractable + Total unextractable)/(TRR from combustion analysxs‘ see TABLE C.2.1) * 100.
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C.3. Proposed Metabolic Profile

FIGURE C.3.1. Proposed Metabolic Profile of Amicarbazone in Laying Hens.
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TABLE C.3.  Identification of Compounds from Metabolism Study.

Common name/code Chemical name Chemical structure
Figure C.3.1. ID No. N :

Amicarbazone; MKH 3586 4-amino-N~(1,1 -dimethylethyl)}4,5-

) C
dibydro-3{1 -methylethyl)-5-oxo-1 H- s \
1,2, 4-trinzole-1 carboxamide

HCJl N _N_ N

fgc)l(; T

(6] O
DA MKH 3586 N1, dimethylethyl)4,5 dihydro-341- HC
- methylethyl)-5-0x0-1H-1,2,4 ariazole-1- |
carboxamide
. Ch,
: E I
HCel N _N_ _NH
Hac/ﬁ/ T \n/
CH, 0 O
iPr-2-OH DA MKH 3586 N<1, | imetbylethyl)4, 5-dibydro-341- ) T HC
hydroxy-1 methylethyl)-S-oxo-14-1,2,4- : OH
triazole-1 carboxamide
CH,
N—-—_ E
H I
HCe N _N_ _NH
Hjc/( \”/ T
H, O O
Trnazolinone MKH 3586 4-amino-2,4-dihydro-5{1-methylethyl)- HC
3H-1,2,4-triazol-3-ane ’
C
T H,
HN N
\ﬂ/ SN
(0]
Triagolinone DA MKH 3586 | 1,2-dihydro-5{1-methylethyl) 341 2.4- HC
triazol-3-ope : 3
C
N H,
iy
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TABLE C.3. Identification of Compounds from Metabolism Study.
Commen name/code Chemical name ' Chemical structure
Figure C.3.1. ID No. -
tBu-OH MKH 3586 4-amino, S-dihydro-N-(2-hydroxy-1,1- H,C
dimethyiethyl)-3-1-methylethyl}-5-oxo-
1H-1,2,4-miazole-1 carboxamide CH,
N
K,C N I'\’ N
) ‘>|/ \”/ \ﬂ/ \NH:
(T, S 6
OH
Pr-1,2-diOH DA MKH 3586 | 3-(1,2-dthydroxy-1+4methylethyl)-N«{1,1- H,C
dimethyiethyl)4,5dihydro-5-axo-1H- . OH on
1,2, 44riazole-1-carboxamide
J ~
ool
H,C N N NH

Pr-Acid DA MKH 3586

21 4eri-butyvicarbamoyl-5-ox0-<4,5-
dibydro-1H41,2,4wriazol-3-yljpropionic
acid

H,C
HC

iPr-1-OH DA MKH 3586

3{2-hydroxy-1-methylethyl)-5-0x0-4,5-

dihydro{1.2,4]triazole-1 carboxylic acid |

tert-butylamide

'OH

iPr-Ene DA MKH 3586

N<(1.1dimethylethyl)4,5dthydro-341-
metnylethenyl)-5-oxo-1H-1,2,4tnazole-
1-carboxarmide
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D. CONCLUSION

Total radioactive residues (TRR) were 0.009 ppm in Day-1 eggs, (l) 023 ppm in Day-7 €ggs,
0.034 ppm in Day-3 eggs, 0.061 ppm in mmuscle, 0.032 ppm in fat, and 0. 476 ppm in liver from
hens dosed orally with [**C]amicarbazone at 15.3 ppm in the diet for 3 consecutive days. A large
portion of the TRR (-58-91% TRR) was extracted from hen commodmes except fat; using
ACN/water (muscle and liver) or ACN (eggs); extraction of fat W1th ACN wyielded 40% TRR.
Hydrolysis using 1.5% TFA released additional radioactivity from fat (44% TRR) and eggs
(5-22% TRR). Protease hydrolysis released additional radloacuvlt‘y from liver and muscle
(34-39% TRR). The reported accountability was 84-105%. ;

Total residues amounting to 67-91% TRR were 1denuﬁed in liver and eggs, with lower amounts
idBntified in muscle (55% TRR) and fat (39% TRR). Parent. anucafbazone was a minor-residue
in the extracts of all matrices; however, amicarbazone was the majer component in the protease
hydrolysate of liver. The major residue identified in eggs and txssues was 1Pr-2-OH DA MKH
3586. Metabolite DA MKH 3586 was a significant residue in cggs‘but was found in lesser
amounts in tissues. Metabolite iPr-1-OH DA MKH 3586 was a significant residue in liver and
was also found in muscle in minor amounts; iPr-1-Ene DA MKH 3586 was a significan: residue
in fat and eggs but was found in lesser amounts in muscle and liver; iPr-Acid DA MKH 3586
was identified in liver only, triazolinone MKH 3586, triazolinone DA MKH 3586, and tBu-OH
MKH 3586 were found in minor amounts in eggs and tissues; and 1Pr 1,2-diOH MKH 3586 was
a minor residue detected only in muscle and liver. Nonextractable xlfesxiues accounted for 3-14%
TRR (0.0004-0.019 ppm) in hen matrices. Based on the submittcdldata, the analytical methods
used were adequate to determine the identity of the major components in hen eggs and tissues
treated with ['*C]amicarbazone.

Based on the results of the study, the petitioner proposed that amicarbazone is metabolized in
hens via loss of the triazole amino group (deamunation), yielding DA MKH 3586, followed by
hydroxylation of the isopropyl methine carbon to form iPr-2-OH DA MKH 3586. Dehydration
would then result in iPr-Ene DA MKH 3586, which may undergo epoxidation and hydrolysis to
form iPr-1,2-diOH DA MKH 3586. Hydroxylation of DA MKH 3586 at an isopropyl methyl
carbon would yield iPr-1-OH DA MKH 3586, which may then undergo oxidation to form iPr-
Acid DA MKH 3586. Minor pathways involve hydroxylation of the tert-butyl group of
amicarbazone to form tBu-OH MKH 3586, and hydrolytic cleavage|of the carboxamide side
chain of amicarbazone or DA MKH 3586 to form triazolinone MKH 3586 or triazolinone DA

MKH 3586.

E. REFERENCES

None.
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STUDY REPORTS:

45121630 De Haan, R. and Brown, F. (1996) The Distribution and Metabolism of .
(Triazolinone-3-(carbon 14) MKH 3586 in Lactating Goats: Lab Pro;cct Number: 107329
‘M604] 001. AUnpubhshed study prepared by Bayer Corp. 135p. .

- 45121632 De Haan, R. and Brown, F. (1996) The Isolation, Charactenzatxon and Spectroscopic
Identification of (Triazolinone-3-(carbon 14)) MKH 3586 Metabohtcs for use as Reference
Standards: Lab Project Number: M6041001: 107328. Unpubhshed study prepared by Baycr

" Corp. 55p.
EXECUTIVE SUMMARY:

Arvesta Corporation has submitted a study mvesugatmg the metabolism of [triazolinone-3-
*Clamicarbazone (spcc1ﬁc activity 100,000 dpm/ug) in goats. Radiolabeled amicarbazone was
administered orally to two lactating goats at an average of 101 ppm in the diet. The goats were
dosed once per day for three consecutive days. Milk was collected twice daily throughout the
study, and tissues (muscle, fat, liver, and kidney) were collected at sacnﬁce mulk and tissues’
from the two goats were pooled by matrix (and study day in the case of milk). The in-life phase
of the study was conducted by Southwest Bio-Labs, Inc. (Las Cruccs NM), and the analytical -
phase of the study was conducted by Bayer (Stitwell, KS).

Total radioactive residues (TRR) were 0.202 ppm in Day-1 milk, 01183 ppm in Day-2 mulk,

1.066 ppm in muscle, 0.718 ppm in fat, 4.634 ppm in kidney, and 4,876 ppm in liver from two
goats dosed orally with {'*Clamicarbazone. The majority of the TRR (-85-99% TRR) was
extracted from goat tissues using methanoVacetic acid and acetone ((liver, kidney, and muscle) or -
ACN (milk and fat). Methanol/water extraction at reflux of the noncxtractablc residues of liver
and kidney released small amounts of radioactivity (2-7% TRR); subscqucnt acid hydrolysis of
nonextractable residues released an additional 2-4% TRR. These methods adequately extracted
residues from goat matrices. Nonextractable residues accounted for <1-3% TRR (0.004-<0.049
ppm) in goat matrices. The petitioner normalized the extraction results; however, reporied .
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actoumabi]ity prior to 'norrﬁaliza'tion was 80-103%. No storage stability data were submitted to
support the study, and the actual storage intervals prior to final analysis were not reported.

Parent amicarbazone was a major residue in all matrices except kidney, accounting for 23-24%
TRR (0.042-0.048 ppm) in milk, 29% TRR (0.309 ppm) in muscle, 45% TRR (0.323 ppm) in fat,
and 11% TRR (0.537 ppm) in liver, amicarbazone was identified in kidney at 8% TRR (0.370
ppm). Metabolite DA MKH 3586 was a major residue in all matrices, at 18% TRR (0.033-0.036
ppm) in milk, 40% TRR (0.426 ppm) in muscle, 42% TRR (0.302 ppm) in fat, 28% TRR (1.298
ppm) in kidney, and 60% TRR (2.926 ppm) in liver. Metabolite iPr-2- OH DA MKH 3586 was a
major residue in kidney, at 26% TRR (1. 205 ppm), but was a minor residue in all other matrices
(4-8% TRR, 0.015-0.244 ppm). Metabolite tBu-OH MKH 3586 was also idenuified as a major
residue, at 28% TRR (0.051-0.057 ppm) in milk, 16% TRR (0.171 ppm) in muscle, and 10% -
TRR (0.463 ppm) in kidney, but was a minor residue at 4% TRR (0.029 ppm) in fat and 3% TRR
(0.146 ppm) in liver. Metabolite iPr-Ene DA MKH 3586 was a major residue in liver, at 10%
TRR (0.488 pprm), but was a munor residue in all other matrices (1-3% TRR, 0.002-0.093 ppm).
Other identified metabolites were found at €9% TRR; these included triazolinone MKH 3586,
" triazolinone DA MKH 3586, tBu-Acid MKH 3586, tBu-iPr-2-diOH DA MKH 3586 (kidney and
liver only), iPr-1,2-diOH DA MKH 3586, and tBu-OH DA MKH 3586.

The petitioner proposed that amicarbazone is metabolized in goats via loss of the tnazole amino
group (deamination), yielding DA MKH 3586, followed by hydroxylation of the isopropy!
methine carbon to form iPr-2-OH DA MKH 3586. Dehydration would then result in iPr-Ene DA
MKH 3586, which may undergo epoxidation and hydrolysis to form iPr-1,2-diOH DA MKH
3586. Minor pathways involve hydroxylation of the tert-butyl group of amicarbazone or DA
MXH 2586 10 form tBu-OH MKH 3586 or tBu-OH DA MKH 3586, and hydrolytic cleavage of
the carboxamide side chain of amicarbazone or DA MKH 3586 to form triazolinone MKH 3586
or triazolinone DA MKH 3586. ' '

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Additional information pertaining to sample storage iniervals should be submitted before the goat
metabolism data may be classified as scientifically acceptable. The dates of sample extraction
and analysis should be provided for all samples before HED can determine whether storage

stability data are. required to support this study.

The acceptability of this study for regulatory i)urposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288216. :

COMPLIANCE:

Signed and dated GLP Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were rcponcd whlch would have an impact on the

validity of the study.
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i Nature of the Residues in Livestock - Lactating Goat

— -

A.  BACKGROUND INFORMATION

Amicarbazone is a seléctive herbicide intended for pfcplani, preem érgcnce, or early
postemergence application to field corn for control of annual broadleaf weeds. The mode of -

action for amicarbazone is inhibition of photosynthesis.

TABLE A.l. Amicarbazone Nomenclature.

Chemical structure . H,C

. N_._(\crg
H | 7
H,C N N i N
; CH, O . o

4 Common name . Amicarbazone
Company experimental name MKH 3586
- | TUPAC name 4-ammino-NV-tert-butyl4,5dihydro-3-isopropyl-5-0x0-1H-1,2,4 triazole -1 -carboxamide
"{|CAS pame 4-arminoN-(1,1-dimethylethyl}-4,S-dihydro-3-(1-methylethyl)-S-oxo0-1 H-1 ,.14-m'az§1e-1-
carboxamide )
CAS registry number 129909-90-6
End-use formulation (EP) 70% dry flowable (DF) formulation ( EPA Reg. T;io. 66330)
DA MKH 3586 (metabolite . ) | HC

proposed for regulation) .
CH,

H =
HC. _N_ _N
Hjcﬁ/' \ﬂ/ \IT
. ¢4 o0 o

N-1,1dimethylethyl)-4, S-dihydro-3-(1 -m.thyleth,\i’l)-s-oxo-lH_-l .2,4-mazole-1-

|_NH

carboxamide
iPr-2-OH DA MKH 3586 ' i B,C
(metabolite proposed for o
regulation) .
gulav on) _ N CH, |

H A

HC._ _N_ _N
H‘C>[/ \”/ W
CH, O O

N'-(l, 1-dimethylethyl)-4,5-dihydro-3-(1-hydroxy-1-methylethyl)}-5-oxo- H-1,2 4-
mazole-1-carboxamide
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TABLEA2. ~ Ph_vsicoc_hem.i?é]—Properties of Technical Grade Amicarbazone.
Parameter Value Reference*®
Melting poinvrange 137.5°C MRID 45121501
pH 7.06 (2.5% sturry) MRID 45121501
Density 1.12 g/ml @20°C MRID 45121501
Water solubility (g/1) 4.6 MRID 45121501
Solvent solubility n-Heptane = 0.07, xylene = 9.2, MRID 45121502
{g’ll) 1-octanol = 43, 2-propanot = HO
etbyl acetate = 140, acetone >250,
polyethylene glycol = 79, aceionitrile >230,
) dimethylsulfoxide = 250, dichloromethane >250

Vapor pressure. 3.00 x 10°Pa @ 25°C MRID 45121501

1.30 x 10%Pa @ 20°C :
Dissociauon constant, pK, Does not dissociate. No acidic or basic properties. MRID 45121301
Octanol/water partition pKa = 17(log P, =1.23 @ pH 7 (20°C) MRID 45121502
coefficient, Log(Kqw)
UV/visible absorption Peak @221 nm: molar absorpuvity (1000 cra/mol) MRID 45121501
spectrum ’

. *D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07407/2003.

B. EXPERIMENTAL DESIGN
B.1. Livestock
TABLE B.1.1.  General Test Animal Information.
Species | Breed | Age Wcighi (kg average | Health Staws Description of housing/holding aree .
for study Days 1-3)
Goat  {Alpine |4 vears '52.6, Appeared healthy throughout Metabolism cages housed ai Southw est
study, however, one goat lost Bio-Labs, Inc. (Las Cruces, NM), with

576

15 1b prior to dosing due to

diarrhea which led 10 2 lower-

feed intake.

average lemperatures ranging 20-24 °C,
relstive burrudity of 87%. and
photoperiod of 14 hours light ang 10
bours dark

TABLEB.1.2.

Test Animal Dietary Regime.

Compasition of Diet
: (ke/dsy)

Food consumption

Water

Acclimation period

Predusing

Purina® Goat Chow, Purina® Alfalfa

2.383 - Goai |

Potable

Pellets, dnd alfalis hav ad libitum

0.715 -Goat 2*

water, ad
libitum

113 days

None-

* This poat had low feed consumption on Day 1 and 3 of the study.

TABLE B.1.3.

Test Animal Dosing Regime.

Treamment Type Feeding Level (ppm test

malerial in food)

Vehicle

Timing/Duration

DP Barcode D288216/MRID Nos 45121630 and 45121632
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K Nanure of the Residues in Livestock - Lactating Goat _
Oral - 404 Goar 1 Gelatine capsules administered  ||{Once per day following the momning
162 - Goat 2 using a balling gun milking for three consecutive days

The petitioner reported the feeding level to be 31.7 ppm in the dict. Instead of using the actual

td the feeding level based on

feed consumption of the goats in the study, the petitioner calculat
the assumption that a goat consumes 6% of its body weight in feed per day.
B.2. Test Materials
TABLE B.2.1  Test Material Characteristics.
Chermucal structure H,C
. N:_ / CH,
H : ,
LT
‘CH, O 0
Radiolabel position Triazolmone-3-C
Lot No. Vial C-693
Purity ‘ : 100% | _
Specific activity 208,000 dpm/pg (prior to isotopic dihrtion); 100,000 dpm‘pg (dosing sohrtion)

The test substance in acetonitrile was isotopically diluted with unlabeled amicarbazone in
ethanol. The mixture was evaporated to dryness and redissolved in ethanol.

B.3. Sampling Information

TABLE B.3.1. Sample Collection Information.

collected daily (composite of 2 goats),
the amount of milk collected during
" | normal production was not stated.

Milk collected Urne, feces and Interval from last | Tissues harvested and analyzed

. cage wash collected | dose to sacrifice -
Milk was collected twice daily. During | Urine and feces 5 hours Kidney. liver, fat (composite of omental,
the dosing period, 2281-3618 g were collected daily . renal, and subcutaneous), and nmscle

(nlzomposiw of lom, round, and flank)
were collected from each goat and
pooled by tissue

B.4. ldentiﬁcatiqn/Chgracterization' of Residues

B.4.1. Sample Handling and Preparation

Milk was collected twice daily: in the morning prior to dosing, and in the afternoon
approximately 8 hours after dosing. The afternoon milk was refrigerated overnight and
combined with the morning milk; milk samples from the two goats were then composited into
one sample and s'torcd'fr'ozcn (s-20 °C) prior to analysis. Because afternoon and morning milk -

DP Barcode D288216/MRID Nos: 45121630 and 45121632
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collections wéte combined and because the goats were sacrificed within 5 hours of the final dose,
only two milk samples were generated. Following radioassay, samples were shipped to Bayer
Research Park (Stilwell. KS), where tbcy were stored frozen (-24 = 4 °C) prior to residue
characterization.

Tissue samples were chopped, composited, homogenized in the presence of liquid nitrogen, and
then stored frozen (s-20 °C). Following radioassay, the homogenized samples were shipped 1o
Bayer Research Park, where they were stored frozen (-24 + 4 °C) prior to residue
characterization.

Subsamples of Day-1 and Day-2 milk were extracted three times with acetomitrile (ACN). The
combined extracts were concentrated and partitioned with hexane (saturated with ACN), and the
resulting hexane fraction was partitioned with ACN (saturated with hexane). All ACN fractions
were combined, evaporated to dryness, and redissolved in méthanol:water (1:9, v:v) comammg
0.1% acetic acid for HPLC analysis.

Subsamples of liver, kidney, and muscle were extracted three times with methanol containing
0.1% acetic acid and then once with acetone. The combined extracts were concentrated, diluted
with water, and then concentrated again to remove the organic solvent. The remaining aqueous
phase was diluted with water and applied to a strong anion exchange colurmm which was eluted
with water and methanol. The methanol eluate was ‘evaporated to dryness and redissolved in
methanol:water (1:9, v:v) containing 0.1% acetic acid for HPLC analysis.

The kidney and liver solids remaining after extraction were heated at reflux in

methanol; water:acetic acid (4:1:0.05, v:v:v) for 16 hours, and the extract was isolated by
filtration. The remaining solids were extracted with acetone, and the acetone extract was
combined with the methanol/water/acetic acid extract. The combined extracts were evaporated
1o dryness and redissolved in methanol:water (1:9, v:v) containing 0.1% acetic acid for HPLC
analysis. The remaining solids were hydrolyzed in 0.5 N HCl at reflux for 4 hours and then
filtered.

Subsamples of fat were extracted once with hexane and twice with ACN. The extracts were
combined and allowed to separate. The hexane fraction was partitioned with ACN (saturated

. with hexane), and the ACN phase was combined with the ACN fraction. The ACN extract was
evaporated to dryness and redissolved in methano}: water (1:9, v:v) containing 0.1% acetic acid
for HPLC analysis. '

B.4.2. Analytical Methodology

Total radioactive residues (TRR) in milk samples were determined by LSC, and TRR in tissue.
samples were determined by combustion/LSC. Extracts and hydrolysates were radioassayed by
LSC, and nonextractable residues were radioassayed by combusuon/LSC. Detection limits were
reported as 0. 0006 ppm for milk and 0.0003-0.0005 ppm for tissues.

DP Barcode D288216/MRID Nos. 45121630 and 45121632 Page6of 18 °
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.areas were detected and quantified using a phosphonmager.
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Extracts of got matrices wereanalyzed by HPLC using a systeml|equipped with a C-18 colummn,

‘a UV detector, and a radiodetector. A gradient mobile phase of water and methanol, ‘each

containing 0.1% acetic acid, or a gradient mobile phase of water and ACN was used.
Metabolites were identified by retention time comparisons with thosc of the followmg reference
standards ["C]a:mcarbazone ["C]DA MKH 3586 and N-Me DA MKH 3586.

Punﬁcd components from liver were analyzed by LC/MS with electrospray ionization using a C-
18 colurrm and a gradient mobile phase of water and methanol, each containing-0.1% formic -

acid. A single isolated peak from liver was analyzed by TLC using silica gel plates and a solvcnt .
system of hexane:isopropanol (7:3 or 6:4, v:v), each containing 0% acetic acid. Radioactive

Because many of the peaks initially found in goat matrices did not{match those of the available
reference standards, the petitioner isolated six compounds from goat urine. Each compound was
characterized by LC/MS and 'H and *C-NMR, and the compounds were used as reference
standards for the identification of metabolites m goat tissues and milk. The followmng compounds

- were isolated and identified: [“C]iPr-2-OH DA MKH 3586, ['“C]tBu-OH DA MKH 3586,

{*CJiPr-1,2-diOH DA MKH 3586, ["“C]tBu- OH MKH 3586, [“C]tBu Acid MKH 3586, and
[“C]tBu-iPr-2-diOH DA MKH 3586. Isolated ["C)tBu-Acid MKH 3586 was also methylated
(using diazomethane), LC/MS and NMR spectra of the mcthylatcd metabolite confirmed the
identification as tBu-Acid MKH 3586. In addition, identification of isolated ['*C]tBu-OH MKH
3586 in goat urine was confirmed by deamination (using HCI and sodium nitrite) and LC/MS and
NMR analyses of the deaminated product.

C. RESULTS AND DISCUSSION

Total radioactive residues (TRR) in goat milk and tissues are reported in Table C:2.1. TRR were
0.202 ppm in Day-1 milk, 0.183 ppm in Day-2 milk, 1.066 ppm inmuscle, 0.718 ppm in fat,
4.634 ppm in kidney, and 4.876 ppm in liver from two goats dosed orally with

["*C)amicarbazone at an average of 101 ppm in the diet for 3 consecutive days. Radioactivity
was highest in kidney and liver and lowest in milk. The majority of the administered dose was
excreted; urine and feces accounted for -69% of the administered dose.

The distribution of radioactivity'in goat commodities is reported in| Tables C.2.2.1 and C.2.2.2;

* The majority of the TRR (~85-99% TRR) was extracted from goat tissues using methanoVacetic

acid and acetone (liver, kidney, and muscle) or ACN (milk and fat). Methanol/water extraction
at reflux of the nonextractable residues of liver and kidney released small amounts of -
radioactivity (2-7% TRR); subsequent acid hydrolysis of nonextractable residues released an
additional 2-4% TRR. These methods adequately extracted residues from goat matrices.
Nonextractable residues accounted for <1-3% TRR (0.004-<0.049;ppm) in goat matrices. The
petitioner normalized the extraction results, yielding material balances of 100%; however,
reported accountability prior to normalization was 80-103%.

DP Barcode D288216/MRID Nos. 45121630 and 45121632 ; . . Page 7 of 18
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The characterization and idénitification of radioactive residues is summarized in Table C.2.3.
‘Total residues amounting to 91-99% TRR were identified in goat matrices. Parent amicarbazone
was a major residue in all matrices except kidney, accounting for 23-24% TRR (0.042-0.048
ppm) in milk, 29% TRR (0.309 ppm) in muscle, 45% TRR (0.323 ppm) in fat, and 11% TRR
(0.537 ppm) in liver, amicarbazone was identified in kidney at 8% TRR (0.370 ppm). Metabolite
DA MKH 3586 was a major residue in all matrices, at 18% TRR (0.033-0.036 ppm) in milk.
40% TRR (0.426 ppm) in muscle, 42% TRR (0.302 ppm) in fat, 28% TRR (1.298 ppm) n
kidney, and 60% TRR (2.926 ppm) in liver. Metabolite iPr-2-OH DA MKH 3586 was a major
residue in kidney, at 26% TRR (1.205 ppm), but was a minor residue in all other matrices (4-8%
TRR, 0.015-0.244 ppm). Metabolite tBu-OH MKH 3586 was also identified as a major residue,
%894 TRR(0.051:0.057 ppm) in"milk, 16% TRR(0:171"ppm} in muscle, and 10% TRR'(0:463
ppm) in kidney, but as a minor residue at 4% TRR (0.029 ppm) in fat and 3% TRR (0.146 ppm)
in liver. Metabolite iPr-Ene DA MKH 3586 was a major residue in Jiver, at 10% TRR (0.488
ppm), but was a minor residue in all other matrices (1-3% TRR, 0.002-0.093 ppm). Other
identified metabolites were found at <9% TRR,; these inciuded triazolinone MKH 3586;
wriazolinone DA MKH 3586; tBu-Acid MKH 3586; tBu-iPr-2-diOH DA MKH 3586 (kidney and
‘liver only); iPr-1,2-diOH DA MKH 3586; and tBu-OH DA MKH 3586. '

LC/MS analyses were used to confirm the identification of the following compounds n hiver:
amicarbazone; DA MKH 3586; iPr-2-OH DA MKH 3586; tBu-iPr-2-diOH DA MKH 3586,
Bu-OH MKH 3586; iPr-1,2-diOH DA MKH 3586; and tBu-OH DA MKH 3586. The LC/MS
spectra of the isolated metabolites from liver were compared to the LC/MS specira of the
reference standards (in the case of amicarbazone and DA MKH 3586) or of the isolated

C onund from goat urine. tBu-Acid MKH 3586 was only tentatively identified in milk and
tissue extracts by comparison of HPLC Tetention times with the isolated urine metabolite.

Metabolite iPr-Ene DA MKH 3586, for which no reference standards were available, was
idemified in liver using LC/MS analyses. In addition, the metabolite was isolated from hver and
subjecied to hydrogenation (a methanol solution of the metabolite was mixed with a palladium
catalyst and purged with hydrogen) and oxidation (a tert-butanol/water solution of the metabolite
was mixed with osmium tetraoxide for 2 hours). LC/MS analyses indicated that the
hydrogenation product was DA MKH 3586 and the oxidation product was iPr-1,2-di0OH DA
MIH 3586, these results were consistent with the presence of 2 double bond on the isopropy!
group. This metabolite was identified in kidney, muscle, fat, and milk by comparison of

" retention times ‘with that of the metabolite in liver.

Under the HPLC conditions used, triazolinone MKH 3586 and triazolinone DA MKH 3586 had
identical retention times. TLC analysis of the isolated peak in liver indicated that both '
components were present as a 1:3 mixture of triazolinone MKH 3586 to triazolmone DA MKH
1586. The relative quantities of the two metabolites in muscle, fat, kidney, and milk was not
&¥ermined. The petitioner stated that reference standards of [**C]triazolinone MKH 3586 and
["“C)iriazolinone DA MKH 3586 were obtained from goat urine. In MRID 45121630 (page 35)
it was stated that the LC/MS spectra of these compounds could be found in MRID 45121632:
however, these compounds are not discussed in MRID 45121632, Because these compounds
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were not fourrd in goat mattftes at significant levels, we will not require the petitioner to identify
the source of these two compounds or provide the LC/MS spectra at this time. '

All metabolites in muscle, fat, kidney, and milk were identified by comparison of the HPLC
chromatogram with a chromatogram of reference standards and with the chromatogram of the
liver extract. The petitioner did not confirm the identification of any compound in muscle, fat,
kidney, or milk. Currently Agency guidance (OPPTS 860.1300) r'cquires that: “identification of
metabolites should be established using two different analytical techniques except when '
unambiguous identification is made using a spectroscopic method such as gas.or liquid
chromatography/mass spectrometry (GC/MSX or-LC/MS), or the{metabolite is deterrmned to be
of minimal importance due to its low absolute level (<0.05 ppm)_olr percentage of the TRR (<10
" percent of TRR).” Based on these requirements, the petitioner sh?uld bave confirmed the
identification of the following: amicarbazone in muscle, fat, and nlnlk, DA MKH 3586 in
“muscle, fat, kidney, and milk; t-Bu-OH MKH 3586 in muscle, kidney, and miilk; and iPr-2-OH
DA MKH 3586 in kidney. For the purposes of this petition only, the Agency will not require the
petitioner to go back and conduct additional confirmation because|the metabolite profiles (HPLC
cliromatograms) were similar for all tissues. However, the pctﬁior?cr 1s reminded that the
confirmation requirements specified in 860.1300 should be met for all future metabolism studies.

"C.1. Storage Stability

Milk and tissue samples were stored frozen at <-20 °C until analysis. The petitioner stated that
all milk and tissue samples were extracted and initially profiled by IL-[PLC within 6 weeks of
collection, and that preliminary identification of tissue and milk residues was completed within 4
months of sample collection. The petitioner did not provide dates bf initial and final sample
extraction and analysis. This information should be submitted befare it can be determined
whether storage stability data are required to support the goat metabolism study.

TABLE C.1. Summary of Storage Conditions.
Matrix Storage Temp. (°C) | Actual Storage Duration ' Interved of Demonstrated Storage
Stability
Milk and tissues ¢-20 Not reported; dates of sample exwraction No supparnting storage stability data
) : and analysis were not included m the were provided.
submssion. ’

. C.2. Identification, Characterization, and Distribution of Residues
. i {

TABLE C.2.1. Total Radioactive Residues (TRR) in Milk, Tissues, and Excreta.
Matrix Collection Timmg % Adrmmistered Dose ppm
Urine Day 1 23.56 -
Day 2 40.98 : . -
Day 3 . 030 | - -
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TABLE C.2.1. Total Radioactive Residues (TRR) in Milk, Tissues, and Excreta.
Marrix Collection Timing " % Admmistered Dose ppm
Feces Day 1 1.07 -
Day 2 2,66 _
Day 3 . 048 -
Total excreta Study duration 69.0% -
Muscle Al termination 0.26 1.066
Fat Al termination 0.132 0.718
Kidney Al termination 0.24 4.634
Liver Al lermination 1.64 4.876
Milk Day | 0.11 6.202
‘ Day 2 0.10 0183
Bile ' Al termination 0.02 -
Total recovery - 71.55 - i

DP Barcode D288216/MRID Nos. 45121630 and 45121632
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TABLE C.2.2.I"  Distributied of'(he Parent and the Metabolites in Goat
Following Dosmg with Radiolabeled Amicarbazone at an Average of 101 ppm.*

Muscle, Kidney, and'Liver

Metabolite Fruction Muscle Kidney Liver- .
TRR = 1.066 ppm TRR =4.634 ppm TRR = 4.876 ppm
. %TRR ppm %TRR ppro %TRR’ ppm
Methanol eluate 98 1.045 85 3.929 94 4.583
Amicarbazone 29 0.309 7 0.324 10 0.488
DA MKH 3586 40 - 0426 26 1.205 59 21877
{Pr-2-OH DA MKH 3586 s 0.053 24 1112 s 0.244
Triazolinone/Triazolinone DA 2 " 0.021 B! 0.046 1 0.045
{Bu-Acid MKH 3586° <r <0.011 2 0.093 <] <0.049"
{Bu-iPr-2-diOH DA MKH 3586 ° - - 2 0.093 <1 <0.049
1Bu-OH MKH 3586 16 0.171 9 0417 3 0.136
iPr-1,2-diOH DA MKH 3586 1 0.011 8. 0.371 2 0.098
1Bu-OH DA MKH 3586 i 0.011 3 0.139 <1 <0.049
{Pr-Ene DA MKH 3586 3 0.032 2 -0.093 10 . 0.488
Unknowns 1 0.011 .3 0.138 2 0.098
Methanolwater reflux : 7 0.324 2 0.098
Amicarbazone 1 0.046 . 1 0.049
DA MKH 3586 2 0.093 1 0.049-
iPr-2-OH DA MKH 3586 2 0.093 <1 <0.049
Triazolinone/Triazolmone DA <1 <0.046 <i <0.049
Bu-Acid MKH 3586 <1 <0.046 <1. <0.049
Bu-Pr-2-diOH DA MKH 3586 <1 <0.046 <l <0.049
Bu-OH MKH 3586 1 0046 <l <0.049 -
iPr-1,2-diOH DA MKH 3586 ] 0.046 < <0.049,
“1Bu-OH DA MKH 3586 < <0.046 <1 <0.049
iPr-Ene DA MKH 3586 <1 <0.046 <1 <0.049
Unknowas <1 <0.046 < - <0.049--
Aqueous eluste <1 <0.011 3 0.139 2 0.058
0.5 N HCI hydrolysate 4 0.185 2 0.098

* Shading indicates that the extraction step and‘or characterization analysis was not conducted for the matix in quesuon

® Tenatively identified by HPLC.
TABLE C2.2.2.  Distribution of the Parent and the Metabolites in Goat Fat and Milk Following Dosmg
with Radiolabeled Amicarbazone at an Average of 101 ppm.
Metabolite Fraction Fat Milk - Day 1 Milk - Day 2
TRR =0.718 ppm TRR =0.202|ppm TRR =0.183 pprm
%TRR ppm " %TRR ppm %TRR " pom
ACN 99 0711 98 . 0.198 97 -0.173.
Amicarbezone 45 0.323 24 0.048 23 0.042

DP Barcode D288216/MRID Nos. 45121630 and 45121632
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TABLE C2.2.2. Distribution of the Parent and the Metabolites in Goat Fat and Milk Following Doesing
with Radiolabeled Amicarbazone at an Average of 10J ppm.
Metabolite Fraction . Fat Milk - Day 1 ' Milk - Day 2
: TRR =0.718 ppm TRR =0.202 ppm TRR = 0.183 ppm
. %TRR ppm %TRR ppm %TRR pPPm
DA MKH 3586 T a2 T 0302 18 “0.036 18 0.033
iPr-2-OH DA MKH 3586 4 0.029 8 0.016 8 0.015
Triazolinone/Triazolinone DA } *0.007 K] 0.006 3 0.009
tBu-Acid MKH 3586° <i <0.007 2 0.004 2 0.002
{Bu-OH MKH 3586 4 1 0.029 28 0.057 28 0.051
{Pr-1,2-diOH DA MKH 3586 | i 0.007 7 0.014 8 0.013
tBu-OH DA MKH 3586 ’ <1 <0.007 3 0.006 2 0.004
Pr-Ene DA MKH 3586 2 - 0.014 1 0.002 1 Q002
Unknowns <1 <0.007 4 . 0.008 3 . 0003
Hexane < <0.007 <t | <0002 <1 <0.002

_ * Tentatively identified by HPLC.

DP Barcode D288216/MRID Nos. 45121630 and 45121632 Page 12 of 18
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ITABLE C.2.3. S@'mmary of Chamcf‘enzanon and Identification of Radioactive Residues in Livestock Matnces

Following Dosing with Radiolabeled Amicarbazone at an Av e'ragc of 101 ppm.

Compound Muscle * Fat Kidody Livey | Mik-Dayl Milk “Day?
TRR=1.066 ppm | TRR=0.718 ppm TRR=4.634 ppm | TRR=4.876 ppm | TRR=0.202 ppm | TRR=0.183 ppm
%TRR | ppm. | %TRR | ppm | %TRR | ppm |%TRR| |ppm | %TRR | ppm | %TRR | ppm_

Amicarbazone - 20 |o0309| 45 o323 & -{0370| 1 | 0537 | 24 J0048] 23 0042

DA MKH 3586 40 0426 | 42 [o0302| 28 1298 60 | 2926 | 18 [0036| 18 |0033

iPr-2-OH DA MKH s Joos3-] a4 |oo029] 26 [1205] 5 9244 | 8 |oo6] 8§ |oo015

3586

Triazolinone/ > loonn| 1 Jooor| 1 [ooss| 1 Jooas | 3 Jooos| s |o0.009

Triazolinone DA h . ) :

Bu-Acid MKH 3586 | <1 |<0011] <1. [<0007{ 2 {0093 | <1 |[<DO049| 2 0003} 2 |0.004
_ [Bu-Pr-2diOH DA - - - -] 2 Jooe3| <1 {<dos9} - |.- - -

MKH 3586 :

Bu-OH MKH 3586 16 |oa71| 4 oo | 10 |o0463f. 3 .| 0146} 28 |0057| 28 |o0051

Pr12dOHDA | 1 |oon t Jooo7{ 9 ‘[0417]| 2 | 0098 7 joos] .8 ]oo1s
_|MKH 3586 : .

{Bu-OH DA MKH 1 |oon| <1 J<o007] 3 Jo139| <1 |<Dosg| 3 Jo0006| 2 0004

3586 - 4

Pr-Ene DA MKH 3 Jo032| 2 Jooms| 2 |o0093] 10 | 0488 t jooo2| .1 |o0002

3586

Unknowns <3 J<0om1{ <1 {<0007{ 3 |o0138| 2 | 0098 4 Jooos| 3 o005

Agueous eluate <t Jwon| - - | 3 o] 2 { ooss - - - -

0.5 N HCl - - - - 4 loiss| 2 | coss - - - -

hydrolysate : . ’

Total identified | 97 [4034) 99 Jori| 91 [4217) 92 | alagg [ 914 [0189| 95 ]0175
" | Total charecterized 1 oo | <1 [<0007{ 10 [o04s2| 6 | 0294 4 Jooos| '3 |0005
* | Tota! extructable 98 |1045| 99 fo711| 99 |4s87 ] 100 | 4lg77 | 98 {0a98| 97 |07

Unextractable (PES) ' 1 joort| <1 f<0007} 1 [0046} <1 |<G049| 2 |0004] 2 .|o000s

Accountability ? 99 99 100 <100 ’ 100 100

! Residues remaming afier exhaustive extractions.

? Accountability = (Total extractable - Total uncxu-acmblc)/('l'RR from combusuan analysis; see TA.B-L;E C.2.1) * 100.

DP Barcode D288216/MRID Nos. 45121630 and 45121632
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C.3. Proposéd Metabolic Profile

FIGURE C.3 Proposed Metsbolic Profile of Amicarbazone in Lactating Goats.

H,C HC H,g
o CH, CH, . CH
= = =1
HN NH . HN N NG
\n/ T NH, '>r \[/ T
o) : o ’ 3
Triazoiinone DAMKH 3586 Triazolinone MKH 3586
4 H,C 4 . / Bu-OH \-4}~’;H 3586 '
Hydrolysis Hydolyse  y C Hydoxylatm A -
CH, )
: N y ; L Oxidation
. H l‘_‘ Deaminstion . .
HC NN M \ so. B = ‘ Y H,C
H!C>( Y T ’ ’ ‘ T NH, , Vo
¢y, o O H,C c N CH,
CH, ©O 0 l_

3
DA MKH 3586 .
DA Amicarbazone ﬁ \NH,

Hydroxylation
.Deammsuon/Hydromylation

H,C

Y | /OH H,C tBu-Acid MKH 3586
: - CH
N ’ HC ok
Vh . Hydroxylation .
>( Y T CH,
\[( T \ N b
! ‘\[/:\"H

. : 1C N N
iPr-2-OH DA MKH 3586 on © P‘/ \“/
' 1Bu-OH DA MKH 3586 .CH, Q

OH
Elunimtion . ’ . 1Bu-iPr-2-diOH DA MKH 2586

e
2

H,C
‘ CH,
. H }i‘—"— 1. Eponsdation
H,C N N NH —_— -
2 X ~" \I( THvadyes
H,C I} .
CH, O© 0 :

iPr-Ene DA MKH 3586 iPr-1.2-diOH DA MKH 3586
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TABLE C.3.1. Identification of Compounds from Metabolism Study.

Amicarbazone, MKH 3586

Common name/code . Chermical name-
Figure C.3.1 ID'No. : ’
4-amino-N{1,} -dimethylethyl}4,5- H,C

dibydro-3< 1 -methylethyl)}-5-oxo-1H-
1.2,4-triazole-1-carbaxamide .

DA MKH 3586

N<{1,1 dimethylethyi)4,5-dhydro-31-
methylethyl)-5-oxo-1H-1,2,4-iriazole-1-
carboxarnide ’ :

iPr-2-OH DA MKH 3586

N{1,1 dimethylethyl}4,5-dhydro-3(1-
hydroxy-1-methyiethyl}-5-0x0-1H-1,2,4-
triazole-] carboxammide S

Triazolinone MKH 3586 .

4-amino-2,4-dihwdro-51 tmethylsthyl)-
3H-1,2,44nazol-3-one

Triazolinone DA MKH 3586

1,2-dihydro-5{ 1 methylethyl)-3H-1,2,4-
triazol-3-one

DP Barcode D288216/MRID Nos. 45121630 and 45121632
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TABLE C.3.1.  Identification of Compounds from Metabolism Study.

Comrnon name/cade
Figure C.3.1 ID No.

Chemical name

Chemical structure

iBu-Acid MKH 3586

N4{{4-amino-4,-dihydro-3{1-
methylethyl)-5-oxo-14-1,2,4-tnazole-1-
yljcarbonyl]-2-methylalanme

H,C

V__[)\CHl
! P ]
N\NH
I z
o

H |
H,C N N
HO\IF‘/ T . \]/
CH, O

Bu-iPr-2<iOH DA MKH - 4,5-dihydro-N+2-hydroxy-1,1- H,C dH
3586 dimethylethyl)-3{1-hydroxy-1- : >/\
methylethyl)-5-0xo-14-1,2 4-iazole-1- /S ~CH
carbaxamide ' N 4 !
4 |
H,C \\[/N _NH
T
ac; -0 0 .
OH .
tBu-OH MKH 3586 4-amino-4,5-dthydro-N{2hydroxy-1,1- H,C
. dimethylethyl)-31-msthylethyl)-S-oxo-’ . . \
1H-1,2,4-riazole-) <arboxamide - . S T~CH.

. N——T’
H.C g r]\ i
}ﬁ/ T \ﬂ/ S NH.
CH, O o)
o4 S

Pr-1,2-diOH DA MKH 3586

3{1,2dihydroxy-1-methylethyl}-N<1.1-
dirpethyletbyl)-4,5-dihydro-50x0-1H-
1.2,4-riazole-1 -carboxamde

H,C
OH ..
\/\/OH

" H I

H,C N N NH

Hjc>( \H/ \ﬂ/
CH, O O

N

tBu-OH DA MKH 3586

4,5-dihydro-N{2ydroxy-1,1-

dimethyiethyl)-3«1-methylethyl)-S-oxo-
1H-1,2,4-triazole-1 carboxamide

H,C

CH

H i
H,C N\H/NTNH
ac;, o} o)
OH

DP Barcode D288216/MRID Nos. 45121630 and 45 121632
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TABLE C.3.1.~Identification 6T Compounds from Metabolism Study.

.| Cormmon name/code . Chemical name - Chermical structure
Figure C.3.1 ID No. . .
Pr-Ene DA MKH 3586 N{1,} dimethylethyl)4,5-dihydro-31- : H,C
roethylethenyd)-S-oxo-1H-1,2,4-trimzole- . \\
| carboxamide . . ) ) . CH.
“H I

H,C N_ N NH .
a0 o

D. CONCLUSION

Tortal radioactive residues (TRR) were 0:202 ppm in Day-1 milk, 0.183 ppm mn Day-2 milk,
1.066 ppm in muscle, 0.718 ppm in fat, 4.634 ppm in kidney, and 4.876 ppm in liver from two
goats dosed orally with [*“Clamicarbazone at an average of 101 ppm in the diet for 3 consecutive
“days. The majority of the TRR (-85-99% TRR) was extracted fram goat tissues using -
¥=thanol/aceric acid and acetone (liver, kidney, and muscle) or-ACN-(milk-and fat).
Methanolwater extraction at reflux of the nonextractable residuesiof liver and kidney released
~ small amounts of radioactivity (2-7% TRR), subsequent acid hydrolysis of nonextractable | '
residues released an additional 2-4% TRR. The reported accountability was 80-103%.

Total residues amounting to 91-99% TRR were identified in goat matrices. Parent amicarbazone
was identified in all matrices (11% - 45% TRR), and was a major residue in all matrices except
kidney. Metabolite DA MKH 3586 was a major 1_'esiduc in all rnanp'ccs (18% - 40% TRR).
Metabolite iPr-Ene DA MKH 3586 was a major residue in liver (10% TRR), but a minor residue
“in all other matrices. Metabolite tBu-OH MKH 3586 was idcntiﬁ::'d n all matnces and wasa -
major residue in milk, muscle, and kidney (10%-28%); iPr-2-OH DA MKH 3586 was a major
residue in kidney (26% TRR), but was a minof residue in all other xlnatriccs. Other identified
metabolites were found at <9% TRR, these included tniazolinone N'IKH 3586, triazolinone DA
MKH 3586, tBu-Acid MKH 3586, tBu-iPr-2-diOH DA MKH 3586 (kidney and liver only), iPr-
1.2-diOH DA MKH 3586, and tBu-OH DA MKH 3586. Based oni the submutted data, the
" analytical methods used were adequate to determine the identity of ithe major components in goat
. milk and tissues treated with radiolabeled amicarbazone. '

Based on the results of the study, the petitioner proposed that amicarbazone is metabolized in
goats via loss of the triazole amino group (deamination), yielding DA MKH 3586, followed by
hydroxylation of the isopropyl methine carbon to form iPr-2-OH DA MKH 3586. Dehydration
would then result in iPr-Ene DA MKH 3586, which may undergo clpoxidation and hydrolysis to
form iPr-1,2-diOH DA MKH 3586. Minor pathways mvoilve hydroxylazion of the tert-butyl
group of amicarbazone or DA MKH 3586 to form tBu-OH MKH 3586 or tBu-OH DA MKH
3586, and hydrolytic cleavage of the carboxamide side chain of amitarbazone or DA MKH 3586
to form triazolinone MKH 3586 or triazolinone DA MKH 3586. '

DP Barcode D288216/MRID Nos. 45121630 and 45121632 ; . . Page 17 of 18
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Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporabion )
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Primary Evaluator ~ Manying Xue, Chemst \. )
© RABYHED (7509C) “YWVAGr N i ~20ute: 03/23/03
- |

Approved by Leung Cheng, Senior Chemist
© © RAB3/HED (7509C)

This DER was originally pfcparcd under contract by Dynamac Corporation (20440 Century
Boulevard, Suite 100; Germantown, MD 20874; updated draft submitted 09/21/2004). The DER

has been reviewed by the HED and revised to reflect current OPP policies.

STUDY REPORT:

45121633 Matthew, A. and Nguyen, T. (1997) Metabolism of (Triazolinone-3-(carbon 14))MKH
3586 in Corn: Lab Project Number: 107531: M6041601. Unpublished study. prepared by Bayer

Corp. 129p.

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted a study investigating the metabolism of [triazolinone-3-
14C)amicarbazone (specific activity 208,500 dprm/pg) in corn. The gadiolabelcd test substance
was applied to the soil at the equivalent of 0.72 Ib a/A four hours after planting corn seed. The
plants were grown in containers in a greenhouse. The in-life and analytical phases of the study
were conducted by Bayer Corporation (Stitwell, KS). .

The total radioactive residues (TRR) were 0.988, 2.369, and 0.054 ppm 1n corn forage, fodder,
and grain, respectively, harvested 104 days (forage) or 126 days (fodder and grain) following
treatment. The majority of the TRR (-82-92% TRR) was extracted from corn matrices using
acetonitrile/water/acetic acid or acetonitrile/water/acetic acid and methanol. Additional residues
were released by Soxhlet extraction with acetonitrile/water/acetic acid (3-7% TRR), and
hydrolysis with 2 N HCl at reflux (5% TRR; forage) or with 1 N or 2 N KOH at reflux (3-8%
TRR; fodder and grain). Total extractable residues were 91-100% TRR. Because extraction
values were normalized by the petitioner, reported accountabilities were 100%; however,
information presented in the raw data indicated that actual accountabilities were 99-104%.
Residues were characterized/identified primarily by HPLC analysis with confirmatory analysis by
TLC and LC/MS. Adequate storage stability data were submitted d!:monstrai'mg the stability of
the metabolite profiles in corn forage, fodder, and grain for -8, 7, and 11 months, respectively, of
frozen storage. However, the dates of sample extraction and analysis were not included in the
submussion. :

Total identified residues were 74-79% TRR in corn commodities. Parent, amicarbazone, was the
major residue identified in forage (45%TRR) and fodder (20% TRR); amicarbazone was

DP Barcode D288216/MRID No. 45121633 Page 1 of 14
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-dentified in smaller amounts in grain (13% TRR). The major residue identified in grain was iPr-
2-OH DA MKH 3586 (38% TRR); this compound was also found|in forage (15% TRR) and
fodder (16% TRR). Other identified residues were DA MKH 3586 at 14% TRR in grain, 6%
TRR in forage and 10% TRR in fodder; 4-N-glu-DA MKH 3586 at 4% in grain, 5% TRR in
forage and 7% TRR in fodder; tBu-iPr-2-diOH DA MKH 3586 at 4% TRR in forage only, and
iPr-2-O-glu-DA MKH 3586 at 4% TRR in forage, 5% TRR in fodder, and 7% TRR in grain.
Four additional glucose/glucoside conjugates were identified in small amounts (<5% TRR) in

fodder.

Based on the results of the study, the petitioner proposed that the major metabolic pathway in
corn involves the deamination of the triazole amino group followed by hydroxylation at the
tertiary carbon of the isopropyl group to form iPr-2-OH DA MKH;3586. Additional pathways
involve hydroxylation of the isopropyl methyl to form iPr- 1-OH DA MKH 3586, followed by
glucosidation; hydroxylation of the t-butyl and isopropyl groups to {form tBu-iPr-2-diOH DA

MICH 3586. In addition, DA MKH 3586 formed an N-glucoside; and glucosidation of

hydroxylated DA MKH 3586 formed several minor O-glucosides. The proposed metabolic

pathway is presented in Figure C.3.1.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Additional information pertaining to sample storage intervals should be submuitted before the
corn metabolism data may be classified as scientifically acceptable. |The dates of initial and final
sample extraction and analysis should be submitted before it can be determined whether the
storage stability data included in the study are adequate to support the com metabolism study.

The acceprability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA

Residue Chemistry Summary Document, DP Barcode D288216.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality [statements were provided.
No deviations from regulatory requirernents were reported which would have an impact on the

vahdity of'the study.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, pfcemcrggencc, or early

postemergence application to field comn for control of annual broadleaf weeds. The mode of

action for amicarbazone is inhibition 6f photosynthesis. b

DP Barcode D288216/MRID No. 45121633
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TABLE A.1.

Amicarbazone Nomenclature.

Chemical structure

H 17

, . HC N N
| HjC>l/ \n/ T
CcH, O 0

T
X\.»-
=
/N\M{,

Conrmon name ) Armicarbazone

Company experimental name MKH 3586

TUPAC name 4-amino-N-rert-butyl-4, 5 dhydro-3-isopropy-5-oxo-14-1,2,4-triazole-1 <arboxamide

CAS pame 4-amino-N<(1,1-dimethylethyl)}4,5-dihydro-3{1 -methvilethyl)-5 oxo-15-1,2,4 triazole-1-
- | carboxamide

CAS # 129909-50-6

End-use formulation (EUP)

70% dry flowable (DF) formulation ( EPA Reg. No

66330)

WEABLE A2, Physicochemical Properties of Technical Grade Amicarbazone.

Parameter Value ‘ Reference®
Melting pointrange 137 5°C MRID 45121501
pH 7.06 (2.5% shury) MRID 45121501
Density 1.12 g/ml @ 20°C MRID 45121501
Water solubility 46gL MRID 45121501
Solvent solubility n-Heptane = 0.07, xylepe = 9.2, MRID 45121502
(gL) I-octanol = 43, 2-propanol =110,

ethyl acetate = 140, acetone >250,

polyethylene glycol = 79, acetonitrile >250,
dimethylsulfoxide = 250, dichloromethane >250
Vapor pressure 3.00x 10°Pa@ 25°C MRID 45121501
1.30 x 10*Pa @20°C

Dissociation constant, pK, Does not dissociate. No acidic or basic properties.. MRID 45121501
Octanol/water partition pKa = 17(log P, =1.23 @ pH 7 (20°C) MRID 45121502
coeflicient, Log(Koy) .
UV/visible absorpuon Peak @221 nm; molar absorptivity (1000 cm‘/mlnl) MRID 45121501
spectrum

* D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

DP Barcode D288216/MRID No. 45121633
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B. EXPERIMENTAL DESIGN

B.l. Test Site and Crop Information

TABLEB.1.1.  Test Site Information.
Testing Environment Soil characteristics
' Type %OM pH CEC
Five-galion bucketsin a Silt loam i 1.8 6.0 13.6 (no units reported)
greenhouse

The petitioner included temperature and hurnidity data for the greenhouse dunng the crop growth
pcnod average temperature and humidity were 24 = 1 3 °C and 18 + 8.6%, respectively.

TABLE B.1.2. Crop Information.
Crop; crop group Variety Growth siage at Growth stage H:mvested Harvesting procedure
application at harvest * iRAC
Coru: Cereal Grain N5901, hybnd { Proemergence; immarture, Fomge Entire plants were cut 3-4
group and Forage, seed corn epplication was made | 104 DAP mnches above soil surface
gem alr’ :am.i Sm:’ o,f : ﬁ;: t?;mxs after Mature; Gram and Plants were cut 34 mches
group p & ) 126 DAP fodder above soil surface

* DAP = Days afier plaating.

B.2. Test Materials

TABLE B.2 Test Material Characteristics.
Chenical swucture ‘ ©BC

_ CH,

oy

. RC N N ANRY
A (e
CH, O O

Radiolabel position Triazolmone-3-4C
Lot No. Vials C-657B and G693
Purity : >99% (HPLC) -
Specific activity 208,500 dpmvpg

DP Barcode D288216/MRID No. 45121633 Page 4 of 14
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B.3. Study Use Pattern

TABLE B3 Use Pattern Information. -

Chemical name |riazolinone-3-'*Camicarbazone i )

Application method The test substance was formulated asa 70% waterdis)e:rsxbk grenule (dry-lowable)

. farmulation by mixing with formmslation blank The mn(lmre was then concentrated and dihited
with water for application. The soil in the buckels was sprayed with the test substance 4 hours
after planting corn seed. The buckets to be used for conirols were sprayed with formmlation
blank A total of 14 buckets (2 controls and 12 treated) were nsed.

Application rate 0.72 b al/A

Nurnber of applications Oue

Timing of applications Preemergence; four bours after planting seed

PHI . Forage: 104 days after treatment (plants from3 buz:ketsI
Grain/Fodder. 126 days after treatment (plants from remaining 9 buckets)

The petitioner stated that plants were thinned to two plants per bucket 21 days after planting, and
then thinned to one plant per bucket one week later. : .

B.4. Identification/Characterization of Residues

B.4.1. Sample Handling and Preparation

Forage samples were cut into pieces and then homogenized in the p!rescnce of liquid nitrogen.

Mature plants were separated into stalks and ears. The husks were removed from the ears, and
the grain was separated from the cobs; cobs and husks were added fo the stalks to generate the
fodder sample. Fodder and grain samples were homogenized in the presence of liquid nitrogen.

Forage: A subsample of forage was extracted with acetontrile:water:acetic acid (80:19.9:0.1,
v:v:v) three times, and the extract was isolated by centrifugation antd filrration, then evaporated to
dryness and redissolved in acetonitrile (ACN) for HPLC analysis. The nonextractable residues
were subjected to Soxhlet extraction using acetontrile:water:acetic acid (80:1 9.9:0.1, viviv) for
16 hours. The Soxhlet extract was concentrated and reserved for HPLC analysis. The remaining
solids were separately subjected to: (i) cellulase hydrolysis (in pH 3 sodium acetate buffer at 37°
C for 7 hours); (ii) acid hydrolysis (2 N HCl at room temperature for 5 hours); and (iii) acid

hydrolysis at reflux (2 N HCl for 5 hours). The hydrolysates were i:'solatcd by filtration.

Fodder: A subsample of fodder was extracted with acetontrile:watér:acetic acid (80:19.9:0.1;
Q':v:v) three times, and the extract was isolated by centrifugation and filtration. The remaining
solids were extracted three times with methanol, and the methanol extract was combined with the
ACN/water/acetic acid extract. The combined extracts were evaporated to dryness and
redissolved in ACN for HPLC analysis. The nonextractable residues were subjected to Soxhlet
extraction using acetontrile:water:acetic acid (80:19.9:0.1, v:v:v) for 16 hours. The Soxhlet
extract was concentrated and reserved for HPLC analysis: The remaming solids were separately
subjected to: (i) cellulase hydrolysis (in pH 5 sodium acetate bufferlat 37 °C for 6 hours); (1)
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acid hydrolysis (2 N HCI at room temperature for 5 hours); and (iii}) base hydrolysis (1 N KOH at
reflux for 3 hours). The hydrolysates were isolated by filtration.

Grain: A subsample of grain was extracted with acetontrile:water:acetic acid (80:19.9:0.1, v:v:v)
three times and methano! (methano! extraction was not described), land the extract was isolated
by centrifugation and filtration. The extract was evaporated to near dryness and redissolved in
ACN for HPLC analysis. The nonextractable residues were subjected to Soxhlet extraction using
acetontrile: water:acetic acid (80:19.9:0.1, v:v:v) for 16 hours. The Soxhlet extract was
concentrated for radioassay. According to the extraction ﬂowcharn presented i the submission,
the remaining solids were subjected to hydrolysis using 2 N KOH; howevcr this procedure was
not described. :

B. 4.2. Analytical Methodology A

Total radioactive residues (TRR) in forage, fodder, and grain samples were determined by
combustion/LSC. Extracts and hydrolysates were radioassayed by LSC, and nonextractable
residues were radioassayed by combustion/LSC. Detection limits were reported as 0.0018 ppm
for liquid samples and 0.002 ppm for solid samples.

Extracts of corn matrices were analyzed by HPLC using a system equipped with a varnable
wavelength UV detector, a radioactivity detector, and a C-8 colurn, and using a gradient mobile
phase of water and ACN, each containing 0.1% acetic acid. Extracts were first evaporated to
dryness and redissolved in the mobile phase. Metabolites were identified by cochromatography
with the following reference standards: ['*Clamicarbazone; [“C]JDA MKH 3586, {'“C]iPr-2-OH
DA MKH 3586; [*“C}tBu-iPr-2-diOH DA MKH 3586; iPr-1-OH DA MKH 3586; 4-N-glucosyl-
DA MKH 3586, and DCA DA MKH 3586.

Metabolites were isolated by cleaning up the extract on a C-18 column, applying the extract on
the HPLC (as described above), and collecting individual peaks. The isolated metabolites were
then purified by HPLC using a C-18 column and a gradient mobile phase of water and ACN or
methanol, each containing 0.1% acetic acid.

Extracts and purified metabolites were also analyzed by TLC using silica-gel plates and a solvent
system of hexane:isopropanol:acetic acid (70:29:1 or 90:9:1, v:v:v).| Radioactivity was detected
and quantified using a phosphornimager. '

Metabolite identifications/confirmations were made using LC/MS, operating in the electrospray
ionization mode. - Analyses were conducted using a C-18 column and a mobile phase of water
and methanol, each containing 0.1% acetic acid.

C. RESULTS AND DISCUSSION

Total radioactive residues (TRR) in corn matrices are reported in Tablc C.2.1. The total
radioactive residues were 0.988, 2.369, and 0.054 ppm in corn foragc foddcr and grain,
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respectively, harvested 104-126 days following a singlc_: preemergence application of
[**C)amicarbazone at 0.72 1b ai/A.

The majority of the TRR (-82-92% TRR) was extracted from corx|1 matrices using
ACN/water/acetic acid or ACN/water/acetic acid and methanol. Additional residues were
released by Soxhlet extraction with ACN/water/acetic acid (3-7% TRR), and hydrolysis with

2 N HCl at reflux (5% TRR; forage) or with 1 N or 2 N KOH at reflux (3-8% TRR,; fodder and
grain). Total extractable residues were 91-100% TRR. Because extraction values were
normalized by the petitioner, reported accountabilities were 100%; however, information
presented in the raw data indicated that actual accountabilities were 99-104%. Residues were
characterized/identified primarily by HPLC analysis with confirmatory znalysis by TLC and

LC/MS.

The distribution of the radioactivity in corn matrices is presented in Table C.2.2; characterization
and identification of residues are summarized in Table C.2.3. For corn forage and fodder, in
which nonextractable residues were subjected to three separate hydrolysis procedures, only the
results from the most successful procedure are reported.

Total identified residues were 74-79% TRR in corn commodities. Parent, amicarbazone, was the
major residue identified in forage (45%TRR) and fodder (20% TRR); amicarbazone was
identified in smaller amounts in grain (13% TRR). The major residluc identified in grain was iPr-
2-OH DA MKH 3586 (38% TRR); this compound was also found in forage (15% TRR) and
fodder (16% TRR). Other identified residues were DA MKH 3586i at 14% TRR in grain, 6%
TRR in forage and 10% TRR in fodder; 4-N-glu-DA MKH 3586 at: 4% n graig, 5% TRR in
forage and 7% TRR in fodder; tBu-iPr-2-diOH DA MKH 3586 at 4% TRR in forage only; and
iPr-2-O-glu-DA MKH 3586 at 4% TRR in forage, 5% TRR in fodder, and 7% TRR in grain.
Four additional glucose/glucoside conjugates were identified in small amounts (5% TRR) in
fodder.

TLC analyses were used to confirm the identification of amicarbazo'nc, DA MKH 3586, and
iPr-2-OH DA MKH 3586 in the Soxhlet extract of fodder and the 1dentification of amicarbazone
and DA MKH 3586 in grain. '

LC/MS analyses were used to confirm the identification of amicarbazone, DA MKH 3586,
iPr-2-OH DA MKH 3586, 4-N-glucosyl-DA MKH 3586, and tBu-1Pr-2-diOH DA MKH 3586 in
forage, amicarbazone, DA MKH 3586, 1Pr-2-OH DA MKH 3586, and 4-N-glucosyl-DA MKH
3586 in fodder; and iPr-2-OH DA MKH 3586 in gram. :

The petitioner also subjected glucoside metabolites to hydrolysis (usmg 2. N HCl or cellulase, as
described above). Acid hydrolyses were used to confirm the identification of 4-N-glucosyl-DA
MKH 3586 in forage and fodder. In addition, cellulase hydrolyses and LC/MS analyses of the
hydrolysis products were used to identify iPr-2-O-glu-DA MKH 3586 in forage and fodder, and
O-glucosides of iPr-1-OH DA MKH 3586, tBu-iPr-2-diOH DA MKH 3586 and hydroxy DA
MKH 3586'in fodder. An O-glucoside of iPr-2-OH DA MKH 3586'was also identified in fodder
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with cellulase and LC/MS analysis; the petitioner postulates that this glucoside could be an
ration at C-1 of the sugar) of

anomeric form (one of two sterioisomers that differs in the configu
iPr-2-0O-glu-DA MKH 3586.

The base hydrolysate of Soxhlet-extracted residues of fodder was s
which revealed one major peak. Based on retention time comparis

identified as DCA DA MKH 3586; no quantitative data were provi

C.1. Storage Stability

ubjected to HPLC analysis,
on, the peak was tentatively
ded.

Homogenized samples were stored at -24 = 4 °C. The petitioner stlated that samples were
initially profiled by HPLC within 20 days of harvest and that the major components in corn
marrices were identified within 3 months of sample collecfion. To demonstrate the stability of
amicarbazone residues during frozen storage, samples of forage, fo‘ddcr, and grain were
reextracted and analyzed (HPLC) after 246, 224, and 345 days, respectively, of storage.

Comparison of the extraction profile and HPLC chromatograms fra
analyses indicates that the metabolite profiles were generally stable
grain for -8, 7, and 11 months, respectively.

m the initial and final
'n; corn forage, - fodder, and

The petitioner did not provide dates of initial and final sample extraction and analysis. This
information should be submitted before it can be determined whether the submitted storage

stability data are adequate to support the comn metabolism study.

TABLE C.1 Summary of Storage Conditions. :
Matrix Storage Temp. (°C) Actual Study Duration Intérval of Demonstrated Storage Stability
Com forage 2524 Not reported; dates of sample : 246 days
- extraction and apalysis were pot 7
Com fodder included in the submission 224 days
Com gram 345 days
C.2. Identification, Characterization, and Distribution of Residues

TABLE C.2.1. Total Radioactive Residues (TRR) in Corn Matrices.

Matrix PHI (days) ppm, [“*Clamnicarbazone equivalents
Forage 104 0.988
Fodder 126 2.369
Grain 126 0.054

DP Barcode D288216/MRID No. 45121633
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TABLE C2.2. Distribution of the Parent and the Metabolites in Corn Matrices Following Soil
Application of Radiolabeled Amicarbazene at 0.721b av/A.*
Metaboliie Fraction Forage Fodder - Gran
TRR=0988ppm | TRR=2369ppm | TRR=0.054ppm
%TRR. | ppm %TRR ppm %TRR ppm
ACN:water-acetic acid 92 0.909 82 1.543 84 0.045
Amicarbazone 44 0.436 18 0.426 13 0.007
DA MKH 3586 : : 6 0.065 9| . 0.213 14* 0.008
{Pr-2-OH DA MKH 3586 : 14 0.136 15 0.355 38 0.020
iPr-2-0-glu-DA MKH 3586 ‘ 4 0.040 5 . 0ns A 0.004
O-glucoside of iPr-2-OH DA MKH 3586 - - 2 0047 | - -
Pr-1-O-gi-DAMKH 3586 - CLTT 3 007} - -
4-N-glu-DA MKH 3586 5 0.054 7 0 166 4* 0.002
Bu-Pr-2-diOH DA MKH 3586 4 0.040 - - - -
Bu-{Pr-2-diOH-glu-DA MKH 3586 - - 3 0.071 - -
O-glucoside of hydroxy DA MKH 3586 [FOD-7] - - 5° 0.118 - -
O-glucoside of hydroxy DA MKH 3586 [FOD-6] - - 3® 0.071 - -
Unknowns 14° 0140 | 124 0.284 g 0.004
Soxhlet extract s 0.030 7} 0.166 4 0002
Amicarbazone 1® 0.010 2 0.047 4
DA MKH 3586 - - 1 0024
. iPr2-0H DA MKH 3586 1® 0.010 i 0.024
Unknowns <qf <0.010 <f <0047
2 N HCI (rflux) hydrolysate :
1 N or 2 N KOH hydrolysate 2

* Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix i questioe.
b Tentative identification. .
© A total of seven unknowns, esch <3% TRR (0.030 ppm).

¢ A total of nine unknowns, each $2% TRR (50.047 ppm).

* Two unknowns, each 4% TRR (0.002 ppm).

" Atotal of ten unknowns, each <1% TRR (<0.010 ppm).

t A total of thirteen unknowns, each <1% TRR {<0.024 ppm).
» HPLC apalysis indicated one major peak, which had a retention time similar to that of DCA DA MKH 3586.
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TABLE C.2.3. Summary of Characterization and Identification of Radioactive Residues in Corn Matrices
Following Soil Application of Radiolabeled Amicarbazone at 0.72 b al/A.

Compound 1 Forage Fodder .- * Gram

TRR =0.988 ppm TRR = 2.369 ppm TRR = 0.054 ppm

%TRR ppmo %TRR ppm %TRR ppm

Amicarbazone 45 0.446 20 0.473 13 0.007
Da MKH 3586 6 0.065 10 0.237 14 0.008
Pr-2-OH DA MKH 3586 15 0.146 16 0.379 38 0.020
{Pr-2-0-glu-DA MKH 3586 4 0.040 b} 0.118 7 0.004
O-glucoside of PPr-2-OH DA MKH 3586 - - 2 0.047 - -
Pr-1-0-gh-DA MKH 2586 . - - 3 0.071 - . -
4-N-glu-DA MKH 3586 5 0.054 7 0.166 4 0.002
Bu-iPr-2-diOH DA MKH 3586 4 0.040 - - - -
{Bu-iPr-2-diOH-glu-DA MKH 3586 - - 3 0.071 - -
O-glucoside of hydraxy DAMKH 3586 {FOD-7] | * - - 5 0.118 - -
O-glucoside of hydroxy DA MKH 3586 [FOD-6] - ~ 3 0.071 - -
Unknowns 14 0.140 12 0.284 8 0.004
Soxhlet extract i - - - - 4 0.002
HCl hydrolysate 5 0.049 - - - -
KOH hydrolysate - - 8 0.189 3 - 0.002
Total identified 79 0.791 74 | L1751 76 0.041}
Total characterized 19 0.189 22 0.52 15 0.008
Total extractable 100 0.988 9 2298 91 0.049
Unextractable (PES) ! <] 0.001 2 0.047 9 0.005
Accoustability * 100 99 100

' Residues remaining afler exhausiive extractions.
* Accouptbility = (Total extractable + Total unextractable)/(TRR from combustion analysis, see TABLE C.2.1) * 100.
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C.3. Proposed Metabolic Profile

FIGURE C.3.1 Proposed Metabolic Profile of Amicarbazone|in
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TABLE C.3 Identification of Compounds from Metabolism Study.

. Common name/code Chemical name Chemica!l structure
Figure C.3.1 IDNo. .
Amicarbazone;, MKH 3586 4-amino-N-1,1<dimethylethy})}-4,5- H,C
dihydro-31-methylethyl)-5-oxo-1H-
1,2,4-triazole-1 carboxamide - CH, .
N_
H I-
H,CJ N N N\}g
e - N
he 1/ T \n/
CH, O 6]
DA MKH 3586 N{1,1 dimethylethyl}4,5-dihydro-31- H,C
’ methylethyl)-5-oxo-1 H-1,2 4 -triazole-1-
carboxamide .
; N CH,
H |
HC N N NH
H3C>( \“/ \[r
Ct, O 0
{Pr-2-OH DA MKH 3586 NA1,1-dimethylethyl)4,5-dihydro-31- HC
. bydroxy-1-methylethyl)-5-oxo-1H-1,2 4- CH
triazole-1 carboxamide CH,
N_
H |
H3C>/I\ N NH
o e} 0]
4-N-Glucosy-DA MKH 3586 | N<{1,1<dimethylethyl)-4,S-dihydro4-N- HC
glucosyl-341-methyiethyl)-S-oxo-1 H- \
1,2,4-triazole-1 -carboxamide
le- N__(\cm
H {7 OH
C N_ N HO
H >|/ T }‘\\_ 0 H
HC
CH; | O 0 OH
{Bu-Pr2-iOH DA MKH | 4,5-dihydro-N2-hydroxy-1,1- HC
3586 dimethylethyl)-3{1 hydroxy-1- *y OH
meibylethyl)-5-0x0-1H-1,2,4 <riazole-1- CH
carboxamide N 3
!
H,C N, N NH
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TABLE C.3 Identification of Compounds from Metabolism Study.

Common name/code Chemical name Chemica} structure
Figure C.3.1 IDNo. : .
Pr-2-0-Glucosy-DAMKH | 3{1-Mothyi-1{3,4,5-wrihydroxy-6- o /OH
3586 hydroxymethyl-tetrahydro-pyran-2-
yloxy)-ethyl]-5-0x0-4,5-dihydro- HC
{1,2,4]riazole-1 ~carboxylic acid tert- )
butylamide * . ) 8 o}
N
gl
HC >/N N NH
¢’ \T(
H a | O O
DCA DA MICH 3586; 1;2-dihydro-5<1-methyiethy)-3H-1,2,4- H,C '
triazolinone DA MKH 3586 | triazol-3-one .
’ C
. Tr_ %
’ : HN \[rNH
o -

* Chemical name generated using paming software of ISIS/Draw.
b Tentatively identified in the base hydrolysate of corn fodder.

D. CONCLUSION

The total fadioactive residues were 0.988, 2.369, and 0.054 ppm in 'corq forage, fodder, and
grain, respectively, harvested 104-126 days following a single preemergence application of
[*“Clamicarbazone at 0.72 Ib al/A. The majority of the TRR (-82-92% TRR) was extracted from
corn matrices using ACN/water/acetic acid or ACN/water/acetic acid and methanol. . Additional
residues were released by Soxhlet extraction with ACN/waxer/acetio; acid (3-7% TRR), and
hydrolysis with 2 N HCl at reflux (5% TRR; forage) or with 1 N or 2 N KOH at reflux (3-8%
TRR,; fodder and grain). Total extractable residues were 91-100% ITRR.

Total identified residues were 74-79% TRR in comn commodities. Parent, amicarbazone, was the
major residue identified in forage (45%TRR) and fodder (20% TRR); amicarbazone was
identified in smaller amounts in grain (13% TRR). The major residue 1dentified in grain was iPr-
2-OH DA MKH 3586 (38% TRR); this compound was also found in forage (15% TRR) and '
fodder (16% TRR). Other identified residues werg DA MKH 3586 ht 14% TRR in grain, 6%
TRR in forage and 10% TRR in fodder; 4-V-glu-DA MKH 3586 at 1:1% in grain, 5% TRR in
forage and 7% TRR in fodder; tBu-iPr-2-diOH DA MKH 3586 at 4% TRR in forage only; and
iPr-2-0-glu-DA MKH 3586 at 4% TRR in forage, 5% TRR in fodder, and 7% TRR in grain.
Four additional glucose/glucoside conjugates were identified in small amounts {<5% TRR) in
fodder. '
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Based on the results of the study, the petitioner proposed that the major metabolic pathway in

corn involves the dearnination of the triazole amino group followed
tertiary carbon of the isopropy! group to form iPr-2-OH DA MKH

by hydroxylation at the
3586. -Additional pathways

involve hydroxylation of the isopropy! methy! to form. iPr-1-OH DA MKH 3586, followed by

glucosidation; hydroxylation of the t-butyl and isopropyl groups to

form tBu-iPr-2-diOH DA

MEKH 3586. In addition, DA MKH 3586 formed an N-glucoside; and glucosidation of

hydroxylated DA MKH 3586 formed several minor O-glucosides.
E. REFERENCES

None.
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This DER was originally prepared under contract by Dynamac Corporation (20440 Century
_ Boulevard, Suite 100; Germantown, MD 20874; submitted 09/21 2004). The DER has been

reviewed by the HED and revised to reflect current OPP policies.

'STUDY REPORTS:

45121702 Matthew, A. (2000) Extraction Efficiency of the Analytical Method for the
Determination of MKH 3586 Residues in Plant Matrices: Lab Project Number: M6221601:

108737. Unpublished study prepared by Bayer Corp. 46 p.

‘45121708 Mathew, A., Gould, T. & -Bucklin, D. et al. (2000) Analytical Residue Method for the
Determination of M}\H 3586 Residues in Plant Matrices: Lab Project Number: M6111601:

108340. Unpublished study prepared by Bayer Corp. 185 p.

45121709 Perez, R. (1999) Independent Laboratory Validation of!Analytical Method 108340 for
Analytical Residue Method for the Determination of MKH 3586 Residues in Plant Matrices: Lab
Project Number: M6111602: 109594: 982-1101-99-002. Unpublished study prepared by

ADPEN Labs Inc. 74 p.

- EXECUTIVE SUMMARY:

Arvesta Corporation has proposed an LC/MS/MS method for the enforcement of tolerances for
residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 in plant commodities.
The method, entitled “Analytical Residue Method for the Dctermm'atxon of MKH 3586 Residues
in Plant Martrices™ (Bayer Report Number 108340), was used for the determination of residues of
_ arnicarbazone and its metabolites DA MKH 3586 and 1Pr-2-OH DA MKH 3586 in the field comn

_ crop field tnal and processing studies associated with DP Barcode D2887 16..

The method includes instructions for analysis of samples of corn forage, corn fodder, comn grain, -
and corn grain processed products. Bnefly, samples are extracted using accelerated solvent
extraction (ASE) with water or 0.05% phosphoric acid.as the extra!ctior; solvent. The exiracts are
cleaned up by solid phase extraction (SPE) and dissolved in 2 mM ammonium acetaie for
LC/MS/MS analysis. The validated limit of quantitation (LOQ) is 0.01 ppm for each analyte in

all matrices. The reported limits of detection (LODs) were 0.001 ppm for each analyte in corn

DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121709
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forage, grain #nd processed Factions, and 0.006 ppm for each analyte in corn fodder. The results
for all analytes are reported as parent equivalents. The method includes instructions for
confirmatory analysis, using LC/MS/MS with the same chromatographic system as the main

~ method but different MS conditions.

Method validation data for the LC/MS/MS method demonstrated adequate method recoveries of
residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 at the LOQ and 5x the
LOQ from field corn forage, fodder, and grain, at 60x the LOQ from field corn forage. at 50x the
LOQ from field corn stover, and at the LOQ from field corn processed commodities starch, grits,
meal, flour, and refined oil. Overall recovery ranges (and CVs) from these matrices were 70-
'114% (12%) for amicarbazone, 71-119% (12%) for DA MKH 3586, and 68-119% (10%) for tPr-
2.OH DA MKH 3586. The fortification levels and samples used in method vahdation are
adequate to bracket expected residue levels. ' ) : '

Adequate independent laboratory validation data have been subrmitted for this method using corn
grain samples. The submitted radiovalidation data are adequate to demonstrate that the method
adequately extracts incurred residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH

" 3586 from cora-grain.’

STUDY/WAIVER ACCEPTABILITY/DEF‘ICIENC[ES/CLARIFICATI ONS:

Under the conditions and parameters used in the study, the analytical method residue data are
classified as scientifically acceptable. The proposed enforcement method has been forwarded 10

ACB for petition method validation.

We note that the petitioner included names, structures, and molecular weights for the deuterated
compounds 1o be used as internal standards. The chemical names and molecular weights for the
amicarbazone-dy and DA MKH 3586-d; compounds do not match the chemicai structures and the
chemical structures do not correspond to the non-deuterated compounds. The petitioner should
correct the chemical structures in the method for amicarbazone-d, and DA MKH 3586-d,.

The acceptability of this study for regulatory purposes is addressed in the forthcomung U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288216.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported.

A. BACKGROUND INFORMATION
Amicarbazone is a selective herbicide intended for preplant, preemergence, or early

postcmergmce application to field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis.

DP Barcode D288216/MRID Nos. 45121702, 45 121708, & 45121709 Page 2 of 12
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TABLEA.l. ~ Amicarbazond Nomenclature.
Chemical structure H,C
CH
N—— E
e B A x
H9C>r‘ T \rr ’\N%
& CH, 0 ©
Common name Amicarbazone
Company experimental name MKH 3586
TUPAC name 4-umino-N-tzn-butyl-4,5-dﬂ1y¢o-3-isopmpy1~5-oxq-lH-l,2.4-m'azole-l-carboxmlidz
CAS pame 4-amino-N<(1,1 -dimethylethyl)4,5-dihydro-31 -methyletbyl)-5-0xo-1 H-l ,2,4-uiazole;l -
. carboxamide - : . .
CAS registry number 129909-90-6
End-use formubstion (EP) 70% dry flowable (DF) formulation ( EPA Reg. No. 66320)

-{TABLE A.2. .Physicochemical Properties of Technical Grade Amicarbazone.

Paramster Value Reference®
Mehing poinvrange 137.5°C MRID 45121501
pH 7.06 (2.5% slarry) MRID 4512150}
Density 1.12 ¢/ml @ 20°C ~ [MRID 45121501
Water solubility (1) - 46 MRID 45121501
Solvent solubility n-Heptane =0.07, xylene = 9.2, MRID 45121502
{g'L) 1-octano} = 43, 2-propanol = 110,

cthy! acetate = 140, acetone >250,

polyethylene glycol =79, acetonitrile >250,
dimethylsulfoxide = 250, dichioromethane >250
Vapor pressure 300x10*Pa@ 25°C MRID 45121501
1.30x 10°Ps @ 20°C ~ )

Dissociation constant, pK, . Does not dussocuate. No acidic or basic properties. MRID 45121501
Octaniol/water pastition pKs = 17(log P... =1.23 @ pH 7 (20°C) MRID 45121502
coefficient, LogfKow) : '
UV/visible absarption Peak @221 ons molar absorptivity (1000 cnr mol) MRID 45121501
spectrum - .

~ D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.
B. - MATERIALS AND METHODS

. B.1. Dsata-Gathering Method

An LC/MS/MS method, entitled “Analyticzﬂ Residue Method for the Determination of MKH
3586 Residues in Plant Matrices™ (Bayer Report Number 108340), was used for the
determination of residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA’

DP Barcode D288216/MRID Nos. 45 i21702. 45121708, & 45121709
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MKH 3586 iri the field corn crop field trial and processing studies associated with DP Barcode
D288216.

B.1.1. Principle of the Method:

The method includes instructions for analysis of samples of corn forage, corn fodder, com graun,
and comn grain processed products. Briefly, samples are extracted using ASE (accelerated soivent
extraction) with water or 0.05% phosphoric acid as the extraction solvent. Following addition of
deuterated internal standards, the extracts are cleaned up by SPE (solid phase extraction) and
dissolved in 2 mM ammoniurn acetate for LC/MS/MS analysis.

TABLE B.1.1. Summary Parameters for the Analytical Method Used for the Quantitation of
Amicarbazone Residues in Plant Matrices. '

“IMethod D - Bayer Report Number 108340
{Analyies Amicarbazone end its metabolites DA MKH 3586 and iPr.2-OH DA MKH 3586 .

Exuaction solvent/iechnique If not already homogenized, sanmles are homogenized in the presence of dry ice. Com ol

: samples are not subjected 10 extraction procedures.
Com forage and fodder: The homogenized sample is mixed with alurnmum oxide (alumina)
end extracted using ASE, using water as the extraction solvent and conducting extraction at_
150 °C auid 1500 psi. A solution of mixed mternal standards [arnjcarbazone<d,, DA MKH-.
15864, and Pr-2-OH DA MKH 3586-d,} is added to the extrac! and the mixture is
centrifuged. .
Com grain and proceased conmmodities other than ail: The homogenized sarmple is mixed with
Celite and exuacted using ASE, using 0.05% phosphoric acid as the extraction solvent and
conduciing extraction at 150 °C and 1500 psi. A solution of mixed internal standards
famicarbazone~d,, DA MKH 3586, and iPr-2-OH DA MKH 3586-d;) is added 1o the exuact
and the muxture is centrifuged.

Cleanup sategies  Carn jorage. fodder, graip_and processed commeodities otber than ail: Extracts are cieaned up
by C-18 SPE, using methanol 10 efute residues  The chuate is concentrated and mixed with 2
mM srrmmonium acetate for LC/MS/MS enalysis.

Com vil: The sample is mixed with 0.05% phosphoric acid and internal standards
{amicarbazone~d;. DA MKH 3586-d, and iPr-2-OH DA MKH 3586-d;) and applied o a C-18
SPE cartridge;, residues are eluted with methanol. The eluate is concentrated and mixed with 2
mM armmonium acetate for LC/MS/MS apalysis. ’

Instrument/Detector HPLC utilizing a reverse-phase C-18 column and 2 gradient mobile phase of 2mM ammonium
acelate and methanol, with tandem mass spectromeiry (MS/NS) detection using electrospray
ionization operating o the posiive ion mode. The daughter jon transitions monitored are:

amicarbazone: mfz 242 to vz 143
arnicarbazone < m'z 25} o m’z 143
DA MKH 3586: mfz 227 tom/z 128
DA MKH 3586 . m'z 136 o m/z 128

Pr-2-OH DA MKH 3586: m/z 243 tom’z 143
iPr-2-OH DA MKH 3586-4; m/z24%10m’2150
For each analyte, the daughter ion is used for quantitation.

DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121 709 Page 4 of 12
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42.6and4.3

Amicarbazone Residues in Plant Matrices.

TABLE B.1.1.— Summary Parameters for the Analytical Method Used for the Quantitation of

Standardization mettiod

those compounds are reported in parent equivalents.

be 20.99.

.

External and mternal siandards are used. Internal standard sofutions ere added to sarples and
standards such that internal standard concentration is the same in each. Standards are injected
before and after cach sample (maximum of 10 sample imjections berween stapdards), and -
concentrations of anatytes in samples are calculated byjcomparing the relative response of
analyte and comresponding internal standard with the relative response in the standard sohution.
The concentrations of standards of DA MKH 2586 and {Pr-2-OH DA MKH 3586 are
calculated to be equivalent to amicarbazone on 8 rmlarbas:s Therefore, all residue resuhs for

Linearity of the detector response is to be determined b]y injecting a blank and 6 standards; the .
.| relative response of analyte and internal standard is c.ak%ulaied for each analyte and standard
and plotted ayainst concentration. The method specifies that the correlation coefficient should

1} : P

under these conditions for at least 3 months. The petith

Stability of std solutions Standard solutions are to be stored refrigerated (4 + 3 °;C);-smndar¢s are reportediy stable

oner noted that secondary standards end

linearity standards contain acetonitrile &t approximately 10% us 2 bacteniocide.

| Retention times Approximately 6 minutes for amjcarbazone, 7 minutes
iPr-2-OH DA MKH 3586.

for DA MKH 3586, and 5:minutcs for

The method includes instructions for confirmatory analysis, using

1 C/MS/MS with the same

chromatographic system as the main method but different MS conlditions. For amicarbazone,
positive ion MS/MS of the ammonium adduct is conducted, and f?r DA MKH 3586 and iPr-20H
DA MKH 3586, negative ion MS/MS is conducted. The daughtet ion transitions to be monitored

are:
amicarbazone: m/z 259 to m/z 143
amicarbazone-dy; m/z 268 to m/z 143.
DA MKH 3586: - m/z 225 1o m/z 126
DA MKH 3586-dy: - ' m/z 234 to m/z 126
iPr-2-OH DA MKH 3586: m/z 241 to m/z 142

iPr-2-OH DA MKH 3586-d: m/z 247 to m/z 148

We note that the petitioner included names, structures, and molec
compounds to be used as internal standards. The chemical names

ular weights for the deuterated
and molecular weights for the

allﬁicarbazone-d9 and DA-MKH-3586-d; compounds domot matchrithe-chernical structures-and the
chemical structures do not correspond to the non-deuterated compounds (the structures represent
deuterated versions of compounds created by adding one methyl g]"oup to the 1-methylethyl
substituent on the triazole ring for amicarbazone and DA MKH 3586). The petitioner should
correct the chegnica] structures in the method for amicarbazone-d,; and DA MKH 3586-d,.

B.2. ' Enforcement Method

. The proposed enforcement method for plant commodities is the same as the data-gathering

method.

DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121709
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C.  RESULTS AND DISCUSSION -

C.1.

Data-Gathering Method

Analytical Method.!

TABLE C.1.1. Recovery Results from Method Validation of Corn Matrices using the Data-Gathering

Recoveries Obtamed

Matrix Analyte | Spiking Level Mean Recovery = 8D [CV]
(ppm) (%) (%)
Method Validation * ’
Field comn forage | Amicarbazone 0.010 73,84,88 82 = 5(6]
' 0.050 80, 84. 85 :
DA MKH 3586 0.010 80,91, 92 90=5[6]
_ : 0.050 91,04,94
iPr-2-OH DA MKH 0.010 91,91, 119 96=12(12]
3586 0.050 85,94.95 .
Field comn stover | Amicarbazone 0010 71,78,82 80=5(7)
' 0.050 %2, 83, 86 '
DA MKH 3586 0010 90, 91,93 9322{2)
0.050 92.94,95
{Pr-2-OH DA MKH 0.010 78,89, 90 88z 67]
. 3586 0.050 $5. 90, 96
Field com gram Amicarbazone 0.010 70,87,92 84 = 10{12]
0.050 74,90, 93
DA MKH 1586 0.010 74,86, 96 87910}
0.050 79,93, 94
. |Pr-2-0H DA MKH 0010 80, 90, 95 89= 8 (9]
(|3988 0.050 75.95.97
Concurrent Method Recovery? ' '
Field com forage | Amicarbazone 0.010 74.82.82. 85,86, 87, 88, 90, 84 =8110]
; 91.94,98
0.600 71,73.75
DA MKH 2586 0010 |.8S,88,90,90,92.95,99, 100. 932 10(10]
102,107,111
0.600 80, 80, 84
{Pr-2-OH DA MKH 0010 79.83.83. 85,87, 89. 89, 96, %= 7 (8)
3586 ' 94,95, 100
0.600 79.82,83
DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121709. Page 6 of 12
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ices using the Data-Gathering

TABLE C.1.1. ™ Recovery ResiilisTrom Method Validation of Corn Matx
Analytical Method.'

Matrix ‘Analyte Spiking Level Recoveries Obtamed Mean Recovery = SD [CV]

: - (ppm) (%) (%) )

Field comn stover | Amicarbazone 0010 | 70,73,75,78,79,82 88,96, 80 = 12 [14]

o . 106
0.500 70,70, 71
DA MKH 3586 0.010 77,87,90, 91,92, 93, 94, 98, 90=10(11]
115 ’ :
0.500 79.82.84 )
{Pr-2-OH DA MKH 0.010 68, 76, 80, 84, 85, 85, 85,95, 84 = 5[10]
3586 102 ] ‘
0.500 78,81, 86
Field comn grain | Amnicarbazone 0.010 70, 71,72, 76,76,76, 85, 85, 822 9{10]
: o 89, 90, 91, 91, 95
0.050 70, 83,85 .
DA MKH 3586 0010 | 71:76,76,77,79,79, 82, 84, 84 =9{10]
| 86, 88, 93, 98, 100 ‘
, 0.050 72,87,89 |
iPr-2-OH DA MKH 0.010 69,70, 78, 80, 87, 87, 88, 93, 90 = 13 [14)
3586 - 97, 105, 105, 110, 105
’ 0.050 77,91,91 |

Cam, starch Amicarbazone 0.01 89, 100, 102, 106 99 = 7{7}
DA MKH 3586 0.01 . 78,82,92,95 87=8(9)
iPr-2-0H DA MKH -0.01 83, 90, 96, 98 92:6(7]
3586 .

Com, gnits Amicarbazone 0.01 75,83,83 80 =5(6]
DA MKH 3586 0.01 77,79, 81 79=2{3)
iPr-2-OH DA MKH 0.01 78,86, 94 868 [9]
3586 : . :

Cor. meal Armicarbazone " 001 70, 81, 82, 84 79 6(8)
DA MKH 3586 00i . 73,76,87,94 83=10[12)
iPr-2-0H DA MKH 0.01 81, 83,90, 96 88 =7 (8]
3586

.| Com, flour Amnicarbazone 0.01 79, 80, 108 89=16[18]
DA MKH 3586 0.01 74,75,97 82 =13{16)
iPr-2-OH DA MKXH 0.01 " 85,85,87 861{1]
3586° ) .

Reﬁned com oil Amicarbazone 0.01 76.81,92,103, 108, 114 96=15(16}
DA MKH 3586 0.01 91,100, 104, 107, 118, 119 107 = 11 {10]
Pr2-OHDAMKH 0.01 89,93,93, 97, 100,107 872 6{6]

. 3586 ) ]
! Standards were prepared in acetonitrile:water (approximately 1:10, viv).
2 Hg method validation and concurrent method recovery data for field com forage, stover, and grun are identica! to those
‘submified with the ield corn field trial study (refer to the DER for MRID 45121710). -
DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121709 Page 7of 12
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The fortification levels and Sarmpies used in method validation are adequate to bracket expected
-residue levels. ~

The method contains procedures for confirming the identification of residues of amicarbazone
and its metabolites in/on plant commodities. In addition, the petitioner addressed the issue of
interference from other pesticides. Of the 111 cormpounds identified by the petitioner as
registered for use on corn, only six compounds (ametryn, bentazon, cyanazine, ethoprop.
mevinphos, and prometryn) were found to have a molecular weight within 2 amu of the parent
‘ons for amicarbazone and its metabolites. Based on a examination of potential fragmentation,
the petitiorier concluded that none of the six compounds would form a daughter 1on that would
interfere with the determination of residues of amicarbazone, DA MKH 3586, or iPr-2-OH DA
MKH 3586.

TABLE C.12. Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of
Amicarbazone Residues in Corn Matrices. :

Analytes . Amicarbazone and fis metabolites DA MKH 3586 and Pr-2-OH DA MKH 3586
"| Equipment ID ) TSQ 7000 LC/MS; Phenomenex Prodigy C18 5 um columm
Limit of quantitation (LOQ) 0.01 ppm; represents the lowes: fortification level at which acceptable recovenies were .
obtained. ‘
Limit of detection (LOD} 0.001 ppm for corn forage and grain; £.006 ppm for comn fodder

LOD iwas determined by first calculating the mean and standard deviation oi measured
residues in unfortified sarmples, adding 3 std. dev. to the average residue, and then
rounding up 1o one significant figure.

Accuracy/Precision Percent recoveries and coelficients of variance (CV's) indicate acceptable
accuracy/precision at the LOQ and 5xLOQ for residues of amicarbazone. DA MKH
3586, and iPr-2-OH DA MKH 3586 from field corn forage, fodder, and grain, at
60xLOQ from field corn forage, a1t 50xLOQ from field com siover, and at the 1.OQ
from field corn processed commodities siarch, grits, meal, tour, and refined oil.

Overall recovery ranges (and C'V's) from these matrices were 70-114% (12%) for
armicarbazone, 71-119% (12%) for DA MKH 3586, and 68-119% (10%) for iPr-2-OR
DA MKH 3586. ’ .

Reliability of the Method/ [ILV] An independent laboratory method validation {ILV] of the proposed eniorcement
method was conducted 1o verify the reliability of the method for the determination of
residues of amicarbazone, DA MKH 3586, and Pr-2-OH DA MKH 3586 in com grain.
The values obtained are indicative that the method is reliable. See Section C.2 below.

Linearity : The method/detector response was linear (coefficient of determination, r'= 0.9944-
0.9999) within the range of: 0.0-0.10, 0.0-0.5, and 0.0-1.0 ppm for each analyte in
solvent blank; 0.00.5 ppm for each analyte in com forage extact; 0.0-1.0 ppm tor each
anaiyte in cor fodder extract. and 0.0-0.10 ppm for each analyte in the extracts oi com
grain, flour, grits, meal, oil. and starch.

Specificity - . The control chromatograms generully have no peaks above the chromatographic
background and the spiked sample chromatograms contain only the analyie peak of’
interest. Peaks were well defined and syrmmetrical. There appeared 10 be no camyover
10 the following chromatograms.

The extraction solvents used in the proposed enforcement method are_not similar.to those_used in
the field corn metabolism study (refer to the DER for MRIDs 451 21633). In the metabolism
study, the majority of the TRR (~82-92% TRR) was extracted from comn matrices using

DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121709 . Page 8 of 12
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acetonitri]e/wmcr/accﬁc acid{approximately 80:20:0.1) or acetonitrile/water/acetic acid and
‘methanol. This differs from the ASE extraction procedures of the enforcement method, 1n which
water or 0.05% phosphoric acid is used as the extraction solvent. :

Arvesta has submitted radiovalidation data for the proposed enforcement method (MRID
45121702) using samples of corn fodder and grain from the field corn metabolism study.
Samples of corn fodder and grain, which had been stored frozen at -20 £ 4 °C since collection,
were reextracted and analyzed according to the procedures.of the metabolism study, as follows.
Com fodder subsamples were extracted with acetontrile:water:acetic acid (80:19.9:0.1, viviv)
three times, and the extracts were isolated by centrifugation and filtration. The remaining solids
were extracted three times with methanol, and the methanol extract was combined with the
ACN/water/acetic acid extract. The combined extracts were concentrated and redissolved in
HPLC mobile phase for analysis. Comn grain subsamples were extracted with

acetontrile: water:acetic acid (80:19.9:0.1, v:v:v) three times; and the extracts were isolated by
centrifugation and filtration. The combined extracts weré concentrated and redissolved in HPLC

mobile phase for analysis.

Subsamples of corn fodder and grain were also extracted according to the procedures of the
proposed enforcement method, as described above in Table B.1.1.| -

Extracts were analyzed by HPLC using a system equipped with a variable wavelength UV
detector, a radioactivity detector, and a C-18 column, and using'a gradient mobile phase of water
and ACN, each containing 0.1% acetic acid. Metabolites were identified by comparison of -
retention times with those of reference standards of [“C]axrﬁcarbaz‘one, [*C]JDA MKH 3586, and
[*C]iPr-2-OH DA MKH 3586 in extracts of untreated com grain dnd fodder. The results of the

study are reported below mn Table C.1.3.

TABLE C.13. Extraction Efficiency of the Enforcement Analytical Method Using Radiolabeled Samples
from the Field Corn Metabolism Study. )
Radiovalidation Study Resuhs
. . ) : Extraction Extraction
Ongmal. Extaction using | Extrection using ‘efficiency (%), efficiency (%),
Metabolism procedures of procedures of’ : using curreni using resuhs from
_ Study Results . metabolisn enforcement metabolism sudy | original metabolism
Matrix (ppm) study ! (ppm) method * (ppro) - resufts? study*
Corn fodder
TRR 2369 2.34 - - 1 -
Extracted residues 1.943 1673 1.09 114.1 | 983
Amicarbazone 0.473 0.461 1. 0576 124.9 121.8°
DA MKH 3586 0.237 © 0244 0.149 61.1 629
iPr-2-OH DA MKH 3586 0.379 0.425 0.175 412 46.:‘2
Total toxie residue 1.089 1.130 0.900 79.6 82.6-
DP Barcode D288216/MRID Nos. 45121702,45121708, & 45121709 o . Page 9 of 12.
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TABLE C.1.3. Extraction Efficiency of the Enforcement Analytical Method Using Radiolabeled Samples
from the Field Corn' Metabolism Study. -
Rediovalidation Study Results
) Extraction Extraction
Crigmal Exusction using | Extraction using efficiency (%), efficiency (%)
Metabolism procedures of procedures of using current using resulis from
Study Resulis | metabolism enforcement metabolism study © | ornginal metabolism
Matrix (ppm) study ! (ppm) method * (ppm) results ? study
Corn grain - -
TRR 0.054 0.047 - — -
Extracted residues - (.045 (.034 0.028 82.4 622
Amicarbazone 0.007 0.004 0.005 125.0 3t
DA MKH 3586 0.008 0.008 0.005 62.5 625
iPr-2-OH DA MKH 3586 0.020 0.02) 0.012 572 6.0
Total toxic residue - (1.035 0.033 0.022 66.7 629
. ! Average of two replicate samples

? Average of three replicaie samples

} Extraction efficiency = (ppmw. exiraction using procedures of entorcement method) — (ppm. exwraction using procedures of

metsbolism study) x 100.

¢ Extraction efficiency = (ppm. exiracii
- 100.

on using procedures of enforcement method) = (ppm, original melebolism study results) x

We note that for both matrices, the extraction efficiency was >100% for amicarbazone and <65%
for the metabolites. The petitioner did not address this issue in their submission. Because the

_ data indicate that the extraction procedures of the proposed enforcement method adequately
extract aged residues from field corn fodder and grain (based on a comparison of the residues
extracted using procedures of the proposed enforcement method with the residues extracted using
the procedures of the metabolism study), HED concludes that the method has been adequately
radiovalidated. '

" C.2. Enforcement Method

The proposed enforcement method for plant commodities is the same as the daia-gathering
method.

C.3. Independent Laboratory Validation

An independent laboratory vahidation (ILV) of the proposed enforcement method was conducted
by ADPEN Laboratories (Jacksonville, FL) using samples of corn grain (MRID 45121709).

Samples of homogenized untreated com grain (obtained by ADPEN from the petitioner) were
fortified with amicarbazone. DA MKH 3586, and iPr-2-OH DA MKH 3586 each at 0.01 ppm
(LOQ) and 0.02 ppm. Fortified and unfortified (control) samples were analyzed using the
proposed enforcement method as described in Table B.1.1 (draft version, dated 11/18/1999)!

DP Barcode D288216/MRID Nos. 45121702. 45121708, & 45121709 Page 10 of 12
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* . Corn grain saffiples were chicsen for the ILV study because grain Y
matrix to analyze.

“The ﬁrst ILV trial was successful. Recoveries of amlcarbazone D
DA MKH 3586 from corn grain samples are reported in Table C.3.1
amicarbazone were observed in/on two samples of unfortified corn
ppm, residues of DA MKH 3586 and iPr-2-OH DA MKH 3586 w

ppm) in/on these samples.

was considered to be a difficult

A MKH 3586, and iPr-20H
. Detectable residues of

grain at 0.0016 and 0.0030

ere nondetectable (<0.001

- hours for extraction; -

The laboratory reported that a set of 6-8 samples required 7 persq

LC/MS/MS analyses could be conducted unattended overnight and an additional 1.5 hours are
‘needed for data analysis. No critical steps were identified by the ILV laboratory. The laboratory
recommended that the method be revised to include additional information regarding calibration
and optimization of the LC/MS/MS instrument, and that an mtroducuon recovery data, and

additional representative chromatograms should be added. We no

te that the ILV laboratory used

a draft version of the method and that the final version has been modified as sugg°sted

TABLE C.3.1. Recovery Results Obtained by 2n Independent Laboratory Validation of the Enforcement
~ Method for the Determination of Amicarbazone Residues|in Corn Matrices.
Matrix Analyte Spiking Level Recoveries Obtained ! " Mean Recovery = SD [CV]
(ppm) (%) (%)
Corm gramn Armicarbazone 0.01 75.0,97.0 81.6=10.8{13.2
0.02 733,815
DA MKH 3586 0.0t 67.0,73.5 74.0=35.5{7.5]
0.02 74.8,80.5
Pr-2-0H DA 0.01 87.0.116 95.2=14.2{149])
MKH 3586 0.02 853,925

! Recoveries were corrected for apparent residues in control samples.

D. CONCLUSION

Adequate method validation data have been submitted for the propé)sed LC/MS/MS enforcement
method for the determirtation of residues of amicarbazone and its metabolites DA MKH 3586

and iPr-2-OH DA MKH 3586 in plant (field corn) commodities.

Adequate independent laboratory validation data have been submitt

ed for this method using corn

grain samples. The submitted radiovalidation data are adequate to demonstrate that the method

adequately extracts incurred residues of amicarbazone, DA MI\H 3

3586 from comn grain.
E. REFERENCES

None.

586, and iPr-2-OH DA MKH -

DP Barcode D288216/MRID Nos. 45121702, 45121708, & 45121709
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F. DOCUMENT TRATKING

RDI: Chcj:mTeam:,0?./24/05= ChemSAC: 03/16/05
Petition Number: PP#0F6131

DP Barcode: D288216

PC Code: 114004

Template Version Sepiember 2003
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_te§  Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
£ g DACO 7.2.4/0PPTS 860.1360/0ECD A 5.3
'S Multiresidue Analytical Methods

Primary.Evaluator  Manying Xue, Chemist
 RAB3/HED (7509C) “ VY u‘wb/"/\ Date 03/23/05

Approved by ~ Leung Cheng, Senior Chemist W“‘?
o RAB3/HED (7509C) ate: 03/23/05

This DER was originally prepared under contract by Dynamac Corporation (20440 Century
Boulevard, Suite 100; Germantown, MD 20874; submitted 09/21/2004). The DER has been

reviewed by the HED and revised to reflect current OPP palicies.

STUDY REPORT:

45121703 Perez, R.; Thiam, M. (1999) Evaluation of MKH 3586 through the FDA Multiresidue
Method: Lab Project Number: M6161601: 109352, Unpublished study prepared by ADPEN
Labs., Inc. 123 p.

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted multiresidue method data for amicarbazone. Amicarbazone
and its DA MKH 3586 and iPr-2-OH DA MKH 3586 metabolites were analyzed according to the
FDA Multi-Residue Method Test guidelines in PAM, Vol. 1 (dated 1/94). Amicarbazone, DA
MKH 3586, and iPr-2-OH DA MKH 3586 were tested through Protocol C; and as a result of
Protocol C, all compounds were tested through Protocols D and F. Based on the results of the
Protocol D testing, testing under Protocol E was not required for any of the test substances.
Because the iest substances are not N-methyl carbamates, naturally fluorescent, acids, phenols, or
substituted ureas, no testing under Protocols A, B, or G is required.

Amicarbazone was not recovered using Protocol D, and interference caused high recoveries of
DA MKH 3586 and iPr-2-OH MKH 3586 under Protocol D. DA MKH 3586 and iPr-2-OH
MKH 3586 could not be recovered using the Florisil column cleanup procedures of Protocol D.
No recovery of the test substances was obtained using the Florisil column cleanup procedures of
Protocol F.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the multiresidue method residue data are
classified as scientifically acceptable. These data will be forwarded to the U.S. FDA for further
evaluation.

DP Barcode D288216/MRID No. 45121703 Page 1 of 4



HED Records Center Series 361 Science Reviews - File R110166 - Page 233 of 306

T Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
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o

The acceptability of this study for regulatory purposes is addressed

Residue Chemistry Summary Document, DP Barcode D288216.

COMPLIANCE:

in the forthcomung U.S. EPA

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.

No deviations from regulatory requirements were reported.

A. BACKGROUND INFORMATION

Amicarbazone is a selective herbicide intended for preplant, preemergence, or early
_posternergence application to field corn for control of annual broadleaf weeds. The mode of

action for amicarbazone is inhibition of photosynthesis. "~

Company experimentz! name

TABLE A.l. Amicarbazone Nomenclature.
Chernical structure -H,C
\\C}g
H,C 5 ,‘\, ! N‘
L >r \[r \ﬂ/ \M-L_
HC :
CH, O o‘
Common pame Amicarbazone |
MKH 3586 |

TUPAC name

4-amino-N-ert-buryl-4.5 ibydro-3 -isopropyl-5 -0x0-1 -1 2, 4-triazole-1 -carboxarnide

CAS pame 4-amino-V-(1 ,ld:'n\etbyielh)d)-4,5~dfnydro-3-(!-meth'yielhyl)-S-oxo—lH—l ,2,4-nazole-1-

carboxamide
CAS registry numpber 129909-90-6
End-use formulation (EP) 70% dry flowsble (DF) formulation ( EPA Reg. No|66330)
TABLE A.2. Physicochemical Properties of Technical Grade Amicarbaz’pne.
Pamameter Value " { Reference®
Meling pointrange 137.5°C MRID 45121501
pH 7.06 (2.5% slurry) MRID 45121501
Density 1.12 gl @ 20°C ‘ MRID 45121501
Water solubility 46gL MRID 45121501
Solvent solubility n-Heptane = 0.07, xylene = 5.2, MRID 45121502
(/L) }-octanol = 43, 2-propasoi = 110, '

ethvi acetate = 140, aceione >250,
polyethylene giycol = 79, acetoniwile >250,
dimethylsulfoxide = 250. dichloromethane >25(
Vapor pressure 3.00x 10*Pa @ 25°C MRID 45121501
1.30 x 10*Pa @ 20°C

DP Barcode D288216/MRID No. 45121705
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Multresiduc Analytical Methods
TABLE A.2. Physicochemical Properties of Technical Grade Amicarbazone.
Parameter Value Reference®
Dissociation constant, pKj Does not dissociate. No acidic or basic properiies. MRID 45121501
Octanol/water partition pKa = 17(log P, =1.23 @ pH 7 (20°C) MRID 45121502
coefficient, Log(Kow) .
UVAisibie absorption Peak @221 nm; molar absorptivity (1600 cmzh:nol) MRID 45121501
spectrum !

+ 288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. MATERIALS AND METHODS

Amicarbazone, des amino MKH 3586 (DA MKH 3586), and isopropy! 2-hydroxy (3 MKH

3594 DA (iPr-2-OH DA MKH 3586) were tested through Protoco

C, and as a result of Protocol

C testing, all compounds were tested through Protocols D and F. Based on the results of the
Protocol D testing, testing under Protocol E was not required for any of the test substances.

Because the test substances are not N-methyl carbamates, naturally
substituted ureas, no testing under Protocols A, B, or G 1s required:

C. RESULTS AND DISCUSSION

fluorescent, acids, phenols, or

3586 and iPr-2-OH DA MKH 3586.

TABLE C.1. Resulcs of Multiresidue Methods Testing with Amicarbazone and its Metabolites DA MKH

demonstrated acceplable chromatographby using a DB-17 coturmn
with a nitrogen/phosphorus detector (NPD).

PAM 1 Protocol Resulis Cormments
A Not tested because the 1est substances are not N-methyl carbamates
or namrally fluorescent.
B Not tested because the test substances are not acids or phenols.
c Amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 Furtber work was conducted

usiag Proiocols D, £, and F

D Armnicarbazone and its metabolites were tested using corn kernels

a10.02 ppm and 0.075 ppm. There was no recovery of
- | amicarbazone using this procedure; mterference was abserved in
the contro! sarmple which would interfere with amicarbazone
determination.

For DA MKH 3586 and iPr-2-OH DA MKH 3586, interferences
were observed in both the reagent blanks and the countrol samples
which yielded high recoveries in the fortified sarmples (up to
315%).

recovery using Florisil column cleanup; no recovery of these
analytes was observed using either of the eluant systems (C1 or
Cs).

DA MKH 3586 and iPr-2-OH DA MKH 3586 were tested for their

No further testing of analvies

under Section 302 with module E4 cleanup; sarmples were fortified under Protocol D was

conducted.

DP Barcode D288216/MRID No. 45121703
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3586 and iPr-2-OH DA MKH 3586.

TABLE C.1. Results of Multiresidue Methods Testing with Amicarbazone and its Metabolites DA MKH

PAaM 1 Protocol Results

Comments

E Because amicarbazone was not recovered using Protocol D and DA
MKH 3586 and iPr-2-OH MKH 3586 were nct recovered durmy
Florisil cohurmm cleanup, no testing under Protocol E was
conducted. )

The test substances were first evaluated for recovery via Florisil
cleanup procedures 304 Cl and 'C2. No recovery of amicarbazone,
DA MKH 3586, or iPr-2-OH MKH 3586 was observed using either
of the elution systemns.

hatl

Because the test subsiances
could not be recovered duning
Florisil cleanup, no further
testing was conducted.

G Not tested because the test substances bre not substituted ureas.

D. = CONCLUSION

Amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 were
adequately evaluated for their recovery through FDA multiresidue methods Because the test
substances are not N-methyl carbamates, naturally fluorescent, ac1ds phenols, or substituted
ureas, testing under Protocols A, B, or G was not conducted. Protoca] C 1s applicable to
determine the GLC characteristics. Amicarbazone and its m"tabohte DA MKH 3586
chromatographed using Protocal C. Amicarbazone was not recovercd using Protocol D, and
interference caused high recoveries of DA MKH 3586 and 1Pr-2- OH MKH 3586 under Protocol
D. DA MKH 3586 and iPr-2-OH MKH 3586 couid not be rccovercd during Florsil colurm
cleanup. Based on the results of Protocol D testing, testing under Protocol E was not conducted.
No recovery of the test substances was obtained using the Florisil column cleanup procedures of

Protocol F.

-

o~

E. REFERENCES

None.

F. DOCUMENT TRACKING

RDI: ChemTeam: 02/24/05; ChemSAC: 03/16/05
Petition Number: PP#0F6131

DP Barcode: D288216
PC Code: 114004

s

DP Barcode D288216/MRID No. 45121703
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Zef Amicarbazone/MKH 3586/PC Code-114004/Arvesia Corparation! -
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7 Conﬁned Accumulation in Rotational Crops - Kale, Turnip, and S ring Wheat

Pﬁma:y'.Eval‘L.xator ‘Man;ix;\—g- Xue, Chemist R / .
RAB3/HED (7509C) ~1AWNA"> i >( Date: 03/23/05

; te:-03/23/0/51%/‘_

is DER was onginally prcparcd under contract by Dynamac Corporauon (20440 Ccntury
gc?)ulcvard, Suite 100, Germantown, MD 20874; updatcd draft submmed 09/2172004). The DER

has been reviewed by the I{ED and rcwsed to reflect current OPPpolicies.

Approvéd by Leung Cheng, Senior Chemist
o : RAB3/HED(7509C) . -

STUDY REPORT

45121704 Krolsln M. and Bosnak, L. (1999) The Accumulatlon of (Tnazolmone 3-(carbon
14))MKH 3586 Residues in Confined Rotational Crops: Lab Project Number: M6051601:
109220. Unpublished study prepared by Bayer Corp. 202 p. : :

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted a confined rotational crop study with [mazohnone 3-
'*CJamicarbazone (specific activity 209,000 dpmvug). The radiolabeled test sibstance was™
applied directly to silt loam soil in metal tubs at 0.42 Ib a/A, and retational kale, turnip, and
wheat were planted 47, 138, and 364 days after treatment (DAT). |The in-life and analytical
phases of the study were conducted by Bayer Corporation (Stitwell, KS).

Total radioactive residues (TRR) accurnulated at 0.01-7.42 ppm iniall rotated crops planted 47,

" 138, and 364 days following a single soil application of ['“C]amicarbazone. Crops which had
been planted 30 days following treatment failed due to amicarbazone phytotoxicity. In addition,
onily small amounts of sample could be collected at the 47-day pla.ntback interval (PBI) due to
phytotoxicity. TRR were generally highest in samples from the 47-day PBI and lower in those
from the 138- and 364-day PBIs. For the 47-day PBI, TRR were highest in turnip tops (7.42 -
ppm), and wheat hay and straw (2.42 and 4.18 ppm); residues in other commodities ranged 0:10-
1.59 ppm. In crop matrices from the 138-day PBI, TRR were highest in wheat hay and straw
(2.78 and 3.49 ppm); residues in other commodities ranged 0.01-0.¥2 ppm. In crop mairices
from the 364-day PBI, TRR were again highest in wheat hay and straw (1.53 and 1.72 ppm), and
residues in other commodities ranged 0.02-0.74 ppm. ' :

Methanol (MeOH) extraction released 60->100% TRR from rotatignal crop matrices, with the
exception of wheat grain. For wheat grain, MeOH extraction released 28-29% TRR, and -
extraction with MeOH at reflux released 53-57% TRR. For 138- and 364-DAT samples,
adiitional extraction and hydrolysis procedures were conducted foriselected CTOp matrices; -
however, these procedures released <9% TRR, except for MeOH extraction at reflux, which " -
released 15% TRR (<0.01 ppm) from 138-DAT turmip roots. Nonextractable residues in 138-

DP Barcode D2882 16/MRID No. 45121704 Page 1 of 24
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and 364-DAT Totational crop Commodities ranged <1-9% TRR (<0.01-0.03 ppm). The

_extraction procedures extracted sufficient residues from rotational crop matrices from the 138-
and 364-day PBIs. The procedures did not-extract sufficient residues from rotational crop
matrices from the 47-day PBI; nonextractable residues in rotational crop matrices from the -
47-day PBI'ranged 7-22% TRR (0.01-1.64 ppm). The petitioner stated that the small sample
sizes for the 47-DAT samples prevented further extraction of the samples. Adequate supporiing
storage stability data were submitted to support the storage conditions and intervals of samples
from this study. )

No characterization/identification of residues could be conducted for 47-DAT turnip root and
wheat grain because of sample size and low radioactivity levels. Total identified residues ranged
22.104% TRR in remaining rotated crop commodities. Residues were characterized/identified
primarily by HPLC analysis with confirmatory LC/MS analysis. In 47-DAT matnices,
amicarbazone was the major identified residue, at 22-40% TRR (0.55-2.2 ppm). Metabolite iPr-
2.0OH DA MKH 3586 was also a significant residue in all rotational commodities, at 11-19%
TRR (0.25-0.80 ppm). Metabolite DA MKH 3586 was identified in kale, turmp top, wheat

- forage, and wheat straw, at 5-18% TRR (0.16-1.07 ppm). Glucose conjugates DA OH Glu !
MKH 3586 and DA OH Glu Il MKH 3586 were major residues in wheat hay and straw (each ai
11-15% TRR; 0.36-0.39 ppm), but were found in smaller quantities in kale, turnip top, and wheat '
forage (<5% TRR, 20.14 ppm). Other identified residues, éach present at <3% TRR, included’
triazolinone MKH 3586 (turnip top and wheat forage and straw), tBu-OH DA MKH 3586 (kale),
N-Me DA MKH 3586 (turnip top and wheat hay), and a conjugate of tnazolinone MKH 3586
(wheai forage).

In 138-DAT matrices. amicarbazone was a major residue in all commodities except turnip root
_and wheat grain, at 10-37% TRR (0.16-0.64 ppm); amicarbazone was found in turnip root at 2%
'TRR (<0.01 ppm) and was not found in wheat grain. Metabolite iPr-2-OH DA MKH 3586 was

found to be a significant residue in all rotational commodities at 12-42% TRR (<0.01-0.78 ppm).

Metabolite DA MKH 3586 was identified in all commiodities except wheat grain, at <1-18%

TRR (<0.01-0.13 ppm). Glucose conjugates DA OH Glu I MKH 3586 and DA OH Glu [l MKH

3586 were major residues in wheat hay, grain. and straw (each at 11-28% TRR,; 0.02-0.96 ppm),

but were found in smaller quantities in kale, turnip top, and wheat forage (<7% TRR. <0.05

ppm). Other identified residues, each present at s5% TRR, included triazolmone MKH 3586 (all
commodities except turnip root), tBu-OH DA MKH 3586 (kale), N-Me DA MKH 3586 (kale,
" turnip top, and wheat hay), and a conjugate of triazolinone MKH 3586 (wheat forage).

In 364-DAT matrices, amicarbazone was a major residue in kale, turnip top, and whear forage, at -
12-18% TRR (0.02-0.09 ppm); amicarbazone was found in wheat hay and straw at <7% TRR
(£0.10 ppm) and was not found in turnip root or wheat grain. Meztabolite iPr-2-OH DA MKH
3586 was found to be a significant residue in all rotational commodities, at 12-41% TRR (<0.01-
0.47 ppm). Metabolite DA MKH 3586 was identified in all commodities except wheat grain, at
.<1-35% TRR (<0.01-0.22 ppm). Glucose conjugates DA OH Glu I MKH 3586 and DA OH Glu- -
11 MKH 3586 were major residues in wheat hay, grain, and straw (each at 13-39% TRR; <0.01-
0.67 ppm), but were found in smaller quantities in kale, turnip top, and wheat forage (<7% TRR,

DP Barcode D288216/MRID No. 45121704 S Page 2 of 24
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|
<0.05 ppm). Other identified residues, each present at < 10% TRR, included triazolinone MKH
3586 (turnip top and wheat forage, grain, and straw), tBu-OH DA MKH 3586 (kale), N-Me DA
MKH 3586 (kale, turnip top, and whcat hay) and a conjugatc of tnazohnonc MKH 3586 (whcm
forage)

The petitioner dxd not proposc a metabolic profile for rotational crops The pctmoncr noted that .
the metabolites identified in rotational crop were similar to those found in the primary crop
metabolism study (corn; see DER for MRID 45121 633) and stated that the major metabolites
were those in which the tertiary carbon of the isopropyl moiety had undergone deamination and
oxidation. We note that two metabolites identified in rotational crops, triazolinone MKH 3586
and N-Me DA MKH 3586, were not found in the corn metabolismn study. '

STUDY/WAIVER ACCE?TABILITY/DEFIC[ENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the confined rotational crop residuc._da:a
are classified as scientifically acceptable. C . Lo

The acceptability of this study for regulatory purposes is addressed in the forthcomung U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288216. .

. COMPLIANCE:
Signed and dated GLP, Quality Assurance and Data Confidentiality statements were pfovided. -
No dewviations from regulatory requirements were rcponcd which would have an impact on the
vahdity of the study.

A. BACKGROUND INFORMATION
Amicarbazone is a selective herbicide intended for preplant, preemergence, or early

postemergence apphcauon to field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is mhibition of photosymhcsxs

TABLE A.1. Amicarbazone Nomenclature.

Cbemical structure © - . . - H,C

CH, o© (0]
Comman name : ‘Amicarbazone
Company experimental name MKH 3586
TUPAC name . -+ | 4-amino-N-ters-buryl4,5 dihydro-3isopropyl-5-0xo-1 -1 2,4 -riazole-i carboxamide

DP Barcode D288216/MRID No. 45121704 Page 3 of 24
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TABLE A.l. . Amicarbazone Nomenclature.

ethyt acetate = 140, acetone >250,
polyethylene glycol = 79, acewnitrile >250.
dimethylsulfoxide = 250, dichloromethane >250

CAS name 4-armino-N<1.1 dimethylethy)-4,5-dihydro-3-1 -methylethyl)-5oxo-15-1 .2,4mazole-} -
) '] carboxanmude . :

CASEz 129908-90 4%
End-usé formulstion (EUP) 70% dry fiowable (DF) formulation { EPA Reg. No. 66330)
TABLE A.2. Physicechemical Properties-of Technical Grade Amicarbazone.
Parameter Vahe Rererence®
Meling poinUrange 137.5°C TMRID 45121501
pH ' 7.06 (2.5% slurry) MRID 45121501

‘| Density 1.12 giml @ 20°C MRID 45121501
Water solubility 4.6 gL MRID 45121501
Solvent sohubiliry n-Heptage = 0.07, xylene = 9.2, MRID 45121302
(g'h) 1-octanol = 43, 2-propanol = 110,

Vapor pressure

3.00 x 10%Pa @ 25°C
1.30 x 10*Pa{@ 20°C

MRID 45121501

Dissociation constant, pK,

Docs not dissociate. No acidic or basic properues.

MRID 45121501

Octanol/waler partition pKa = 17(log P,.. =1.23 @ pH 7 (20°C) MRID 45121502
coefficient. Log(Kow)

UV/visible absarption Peak @221 nm; molar absorpuvity (1000 cm*/mo) MRID 45121501 .
spectrum

“D288202, MRIDs 45121501 & 45121502, 8.8, Mathur, 07/0772002

B. EXPERIMENTAL DESIGN

B.1. Test Site and Crop Information
' TABLEB.1.1.  Test Site Information.
Testng Environment and loeation. Soil characteristics
. Type % Sand | % Silt % Clay %OM pH CEC (mezg/ 100 g)
Metal tubs maintained in 2 Silt loam 10 64 26 Not 6.0 13.6
| greennouse at Bayer (Stilwell. K3} : specified ' :

The petitioner included temperature data for the greenhouse during the crop growth period. No
unusual temperature variations were noted.

TABLE B.1.2. Crop Information.
Crop: crop group Variety Plastback Growth stape at | Rarvested Rarvesting procedure
intervals (days) harvest * RAC :
Kale; vegetable, Dwarf curly | 47,138,364 Maturity: Leaves Manually cui at the soil
Brassica, leafy ’ 37-71 DAP surtace

DP Barcode D288216/MRID No. 45121704
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TABLE B.1.2. ~ Crop Informafion.

Crop; crop group Variety Plantback Growth stage at - Harvested Harvesting procedure
’ . intervals {(dayy) harvest® - RAC
Turnip, vegetable, root Purple 10p 47,138,364 Maturity, Roots and Pulled from the soil and
and tuber, and leaves of : : 62-71 DAP tops separated into roots and
oot and tuber vegetable tops; roots gently nnsed
Spring wheat: cereal Butte- 47,138, 364 6- 1o 8-inches tall; Fofage Manually cut at soil surfacc
grains and forage, 20-28 DAP :
fodder, Em.d straw of Early flower o soft | Ha} ; Menually cut at soit .
cereal grains dough; 38-70 DAP surface; dried for 3 days in
.a laboratory fume hood
Maturity, Gram and Heads cut from stalks
83-96 DAP straw manually and gram
removed from heads; statks
cut at soil surface

* DAP =Days aﬁer planting.

_Rotational crops were initially planted 30 days after treatment; how

yever, kale and turnips failed

at this interval due to phytotoxicity. The soil was turned and crops were replanted at a 47-day
plantback interval for the first rotation.

B.2. Test Materials
TABLEB.2.1. Test Material Characteristics.
Chemical strucnure H.C
Ct
N . dj
H,C 713 r‘q TN
3 AN
H,C i
CH, 0| ©
| Radiolabel position Triazolinone-3-"C
Lot No.v ViallC693 ¢
Purity 100%
Specific activity 209,000 (ipm’_ugI {22.7 mCi/mrmol)

B.3. Study Use Pattern

TABLE B.3.1. Use Pattern Information.

Chemical neme | tiazolinone-3-"/C jamicarbazone

App]jcatinq method The test substance was mixed with WP formulation blank and water, and was applied to the
. | soil using & spray bottle. ’

Application rate 1042 bavA

Number of applications One’

DP' Barcode D288216/MRID No. 45121704
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TABLE B.3.1. = Use Pattern Ih?&?mation.

Timing of applications 47 days prior to planting first rotation

PHI : N/A: application to bere soil

B.4: Identification/Characterization of Residues
B.4.1. Sample Handling and Preparation

Immediately following harvest, samples of kale, turnip tops and root, and wheat forage, hay, and
straw were cut into small pieces with a knife-or scissors; hay was dried in a laboratory fume hood
for three days prior to collection. All prepared samples were homogenized in the presence of
liquid nitrogen or dry ice for all matrices except wheat grain and straw.

Kale: Samples were macerated in methanol (MeOH) using a tissumizer; the extraction was
repeated two more times using MeOH. The combined extracts were evaporated to dryness-and
redissolved in MeOH:0.1% acetic acid (1:9 or 1:5, v:v) for HPLC analysis. For the kale samples
_harvested 138 and 364. days after treatment (DAT), the remaining solids were heated at reflux in
MeOH for 2 hours. : » ~

Turnip root: Samples were macerated in MeOH using a tissumizer; the extraction was repeated
two more times using MeOH. For 138- and 364-DAT samples, the combined extracts were
concentrated, mixed with water, basified using 1 N NaOH and partitioned three times with
chioroform. The combined chloroform fractions were evaporated to dryness and redissolved in
MeOH:0.1% acetic acid (1:9, v:v) for HPLC analysis (138-DAT sample only). For the 364-DAT
sample, the aqueous fraction (afier chloroform partition) was acidified using 6 N sulfuric acid
then partitioned three times with chloroform. The combined chloroform fractions were
evaporated to dryness and redissolved in MeOH:0.1% acetic acid (1:9, v:v) for HPLC analysis.
For the 138-DAT sample, the solids remaining after MeOH maceration were heated at reflux in -
MeOH for 2.5 hours.

Turnip top: Samples were macerated in MeOH using a tissumizer, the extraction was repeated

two more times using MeOH. The combined extracts were evaporated to dryness and

_ redissolved in MeOH:0.1% acetic acid (1:9. v:v; 47- and 364-DAT sample) or 0.1% acetic acid

- (138-DAT sample) for HPLC analysis. For the 138-DAT sample, the remaining solids were
heated at reflux in MeOH for 2.5 hours. The remaining solids were then sequentially hydroiyzed
with 1 N HCJ and 2 N NaOH, at ambient temperature for 3 hours. The hydrolysates were’
neutralized to pH 7, and the acid hydrolysate was partitioned three times with chloroform. The
solids remaining after base hydrolysis were sonicated in MeOH:water (3:1, v:v) for 2 hours. -

Wheat forage: Samples were extracted three times with MeOH. The combined extracts were
evaporated to dryness and redissolved in MeOH:0.1% acetic acid (50:5, v:v) for HPLC analysis.
For 138- and 364-DAT samples, the remaining solids were heated at reflux in MeOH for 2.5 -
hours. The exiract (364-DAT sample only)- was evaporated to dryness, redissolved in MeOH.,
‘evaporated to dryness again, and redissolved in MeOH:0.1% acetic acid (1:9, v:v) for HPLC

DP Barcode D288216/MRID No. 45121704 Page 6 of 24
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. analysis. The Temaining solidswere sequentially hydrolyzed with |l N HCl and 2 N NaOH, each
at ambient temperature for 3 hours. The hydrolysates were neutralized to pH 7, and the base
hydrolysate was partitioned tliree times with chloroform.  The solids remaining after base

' hydrdlysis were sonicated in MeOH:water (3:1, v:v) for 2 hours.

Wheat hay: Samples were-macerated in MeOH (47-DAT sample); or MeOH:water (3:1, viv; 138-
and 364-DAT samples) using a tissumnizet; the extraction was repeated two more times using
MeOH. The combined extracts were evaporated to dryness and rédissolvcd in MeOH:0.1%
acetic acid (1:9, v:v) for HPLC analysis. For 138- and 364-DAT leay samples, the remaining
solids were heated at reflux in MeOH for 2.5 hours. The extract was evaporated to dryness and
redissolved in MeOH:0.1% acetic acid (1:5, v:v) for HPLC ana]ys%s (138-DAT sample only).

~ The remaining solids were then sequentially hydrolyzed with 1 N HCl and 2 N NaOH, at ambiemt
temperature for 3 hours. The hydrolysates were neutralized 10 pH{ 7, and the base hydrolysate
‘was partitioned three times with chloroform.  The solids remaining after base hydrolysis were
sonicated in MeOH:water (3:1, v:v) for 2 hours. The solids remair:ling afier MeOH/water
sonication were sequentially hydrolyzed with 6 N HC and 6 N NaOH, each at reflux for 4 hours;

the hydrolysates were neutralized to pH 7.

Wheat grain: Only 138- and 364-DAT samples were subjected to icxtractio_n procedures because
of insufficient sample from the 47-DAT plants. Samples were macerated in MeOH using a
tissurnizer; the extraction was repeated two more times using MeOH. The combined extracts
were evaporated to dryness and redissolved in 0.1% acetic acid (13"8-DAT sarmple) or _
MeOH:0.1% acetic acid (1:9, v:v; 364-DAT sample) for HPLC analysis. The rematning solids
were heated at reflux in MeOH for 2.5 hours. The extract was evaporated to dryness and
redissolved in 0.1% acetic acid (138-DAT sample) or MeOH:0. 194 acetic acid (1:9, v:v; 364-
DAT sample) for HPLC analysis. The remaining solids were then sequentially hydrolyzed with 1
N HCl and 2 N NaOH, at ambient temperature for 3 hours. The h}drolysates were neutralized 1o
pH 7. For the 138-DAT sample, the acid hydrolysate was panition'ed three times with
chloroform, and the base hydrolysate was partitioned three times with ethyl acetate. The solids
remaining after base hydrolysis were sonicated in MeOH (138-DAT sample) or MeOH:water
(3:1, v:v; 364-DAT sample) for 2 hours. |

Wheat straw’  Samples were macerated in MeOH:water (4°1, v:iv; 47-DAT sample) or

MeOH:water (3:1, v:v; 138- and 364-DAT samples) using a tissumizer; the extraction was

repeated two more times using MeOH. For 138- and 364-DAT saxl,nplcs, the combined extracts
" were evaporated to dryness and redissolved in MeOH:0.1% acetic acid (1:9, v:v) for HPLC
* analysis. For 138- and 364-DAT samples, the remaining solids wer'p heated at reflux in MeOH
for 2.5 hours. The extract was evaporated to dryness and redissolved in 0.1% acetic acid for
HPLC analysis. The remaining solids were then sequentially hydrolyzed with 1 N HCl and 2 N
NaOH, at ambient temperature for 3 hours. The hydrolysates were|neutralized to pH 7, and
separately partitioned three times with chloroform (138-DAT sample only). The combined
chloroform fractions from the acid hydolysate were evaporaied to dryness and redissolved 1n
MeOH:0.1% acetic acid (1:9, v:v) for HPLC analysis. The solids re:maining after base hydrolysis
were sonicated in MeOH:water (3:1, v:v) for 2 hours. The solids rémaining after MeOH/water
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sonication weTe sequentially hiydrolyzed with 6 N.HCI and 6 N NaOH, each at reflux for 4 hours.
The hydrolysates were neutralized to pH 7, and the base hydrolysate was partitioned three times
with chloroform ( 138-DAT sample only).

B.4.2. Analytical Methodology

Samples of rotational crop commodities were subjected to combustion/LSC for determination of
total radioactive residues (TRR). Reported TRR values for each RAC were calculated as the
mean of 3-20 determinations per RAC. Extracts and hydrolysates were radioassayed directly by
LSC, and nonextractable residues were radioassayed by combustion/LSC. Detection limits were
reported as 0.0011 ppm for liquid samples ‘and 0.0015 ppm for solid samples. :

Extracts of rotational crop matrices were analyzed by HPLC using a system equipped witha -
C-18 columm, UV detector, and radioactivity monitor. A gradient mobile phase of 0.1% acetic
acid and 0.1% acetic acid in MeOH was used. Alternaté systems, using a C8 column and a
‘gradient mobile phase of 0.1% acetic acid and 0.1% acetic acid in methanol or acetonitrile, were
used for metabolite identification, confirmation, and/or purification. Metabolites were identified
by cochromatography and/or retention time comparison with the following reference standards:

["C}amicarbazone; ['*CJDA MKH 3586; ['*C]iPr-2-OH DA MKH 3586; [*“C]iPr-1,2-diOH DA
MKH 3586; [“C}tBu-OH DA MKH 3586; [“C]tBu-iPr-2-diOH DA MKH 3586,

" {"C]triazolmone MKH 3586: and N-Me DA MKH 3586. :

Selected isolated metabolites were purified by TLC for LC/MS analysis. TLC was conducted on
silica gel 60 F,,, plates using a solvent system of hexane:0.1% acetic acid in isopropanol (6:4.
v:v). Radioactivity was detected using a radioscanner. '

Selected purified components were analyzed by LC/MS with electrospray ionization, using a C8
colurmn and a gradient mobile phase of ammonium acetate and acetonitrile.’ Radioacuvity was
monitored using a radioactivity detector.

C. RESULTS AND DISCUSSION

Total radioactive residues (TRR) in rotational crops are reported in Table C21 TRR
accumulated at >0.01 ppm in all rotated crops planted 47, 138, and 364 days following a single
soil application of [*C)amicarbazone at 0.42 Ib a/A. Crops which had been planted 30 days’
following treatment failed due to amucarbazone phytotoxicity. In addition, only small amounts of
sample could be collected at the 47-day plantback interval (PBI) due to phytotoxicity. TRR were
generally highest in samples from the 47-day PBI and lower in those from the 138- and 364-day
PBIs. For the 47-day PBI, TRR were highest in turnip tops (7.42 ppm), and wheat hay and straw
(2.42 and 4.18 ppm); residues in other commodities ranged 0.10-1.59 ppm. In crop matnces
from the 138-day PBI, TRR were highest in wheat hay and straw (2.78 and 3.49 ppmy); residues
ini other commuodities ranged 0.01 -0.72 ppm. In crop matrices from the 364-day PBI, TRR were
again highest in wheat hay and straw (1.53 and 1.72 ppm), and residues in other commodities
ranged 0.02-0.74 ppm. : i

DP Barcode D288216/MRID No. 45121704 Page 8 of 24
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The distributioh of radioactivity in rotated crops is presented in Tables C.2.2.1 through C223,
Methanol extraction released 60->100% TRR from rotational crop matrices, with the exception
of wheat grain. For wheat grain, McOH extraction released 28-2?% TRR, and extraction with
MeOH at reflux released 53-57% TRR. For 138- and 364-DAT samples, additional extraction

1
" and hydrolysis procedures were conducted for selected crop matrices; however, these procedures

released <9% TRR, except for McOH extraction at reflux, which released 15% TRR (<0.01 ppm)’

from 138-DAT turnip roots. Nonextractable residues in 138- andi364-DAT rotational crop
commodities ranged <1-9% TRR (<0.01-0.03 ppm). The extraction procedures extracted
_sufficient residues from rotational crop matrices from the 138- and 364-day PBls. The
procedures did not extract sufficient residues from rotational crop|matrices from the 47-day PBI;
nonexiractable residues in rotational crop matrices from the 47-day PBI ranged 7-22% TRR
(0.01-1.64 ppm). The petitioner stated that the small sample sizes| for the 47-DAT samples '
prevented further extraction of the samples. '

Characterization and identification of residues are summarized in Tables C.2.3.1 through C.2.3.3.
No characterization/identification of residues could be conducted for 47-DAT turnip root and -
wheat grain because of sample size and low radioactivity levels. Total identified residues ranged
* 92.>100% TRR in rernaining rotated crop commodities. In 47-DAT matrices, amicarbazone was
the major identified residue, at 22-40% TRR (0.55-2.2 ppm). Metabolite iPr-2-OH DA MKH
3586 was also a significant residue, in all rotational commodities, at 11-19% TRR (0.25-0.80
ppm). Metabolite DA MKH 3586 was identified in kale;, turnip top, wheat forage, and wheat
straw, at 5-18% TRR (0.16-1.07 ppm). Glucose conjugates DA OH Glu I MKH 3586 and DA’
OH Glu Il MKH 3586 were major residues in wheat hay and strawj (each at 11-15% TRR; 0.36-
0.59 ppm), but were found in smaller quantities in kale, turnip top, land wheat forage (25% TRR,
<0.14 ppm). Other identified residues, each present at <3% TRR, included triazolinone MKH
3586 (turnip top and wheat forage and straw). tBu-OH DA MKH 3586 (kale), N-Me DA MKH
3586 (turnip top and wheat hay), and a conjugate of triazolinone MKH 3586 (wheat forage).’

In 138-DAT matrices, amicarbazone was a major residue in all commodities except turnip root '
and wheat grain, at 10-37% TRR (0.16-0.64 ppm); amicarbazone \{lfas found in turnip root at 2%
TRR (<0.01 ppm) and was not found in wheat grain. Metabolite ifr-2-OH DA MKH 3586 was
found to be a significant residue, in all rotational commodities, at 12-42% TRR (<0.01-0.78
ppm).. Metabolite DA MKH 3586 was identified-in all commodities except wheat grain, at <I-
18% TRR (<0.01-0.13 ppm). Glucose conjugates DA OH Glu ] MKH 3586 and DA OH Glu II
MKH 3586 were major residues im wheat hay, grain, and straw (cac!h at 11-28% TRR; 0.02-0.96
ppm), but were found in smaller quantities in kale, turnip top, and wheat forage (<7% TRR,
50.05 ppm). Other identified residues, each present at <5% TRR, included triazolinone MKH
3586 (all commodities except turnip root), tBu-OH DA MKH 3586; (kale), N-Me DA MKH 3586
(kale, turnip top, and wheat hay), and a conjugate of triazolinone MKH 3586 (wheat forage).

In 364-DAT matrices; amicarbazone was a-major residue in kale, turnip top, and wheat forage, at
12-18% TRR (0.02-0.09 ppm); amicarbazone was found in wheat hay and straw at s7% TRR

(s0.10 ppm) and was not found in turnip root or wheat grain. Metabolite iPr-2-OH DA MKH . -
1586 was found 10 be a significant residue in all rotational commodities, at 12-41% TRR (<0.01-

DP Barcode D2882 16/MRID No. 45121704 ' Page 9 of 24
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0.47 ppm). Metabolite DA MKH 3586 was identified in all commodities except wheat gran, at
<1-35% TRR (<0.01-0.22 ppm). Glucose conjugates DA OH Glu I MKH 3586 and DA OH Glu
11 MKH 3586 were major residues in wheat hay, grain, and straw (each at 13-39% TRR; <0.01-
0.67 ppm), but were found in smaller quantities in kale, turnip top, and wheat forage (<7% TRR,
50.05 ppm). Other identified residues, each present-at s10% TRR, included triazohnone MKH
3586 (turnip top and wheat forage, grain, and straw), tBu-OH DA MKH 3586 (kale), N-Me DA
MKH 3586 (kale, turnip top, and wheat hay), and a conjugate of triazolinone MKH 3586 (wheat

forage).

LC/MS analyses were used to confirm the identification of the following compounds: A
amicarbazone in 47-DAT turnip top and 364-DAT wheat forage; DA MKH 3586 in 47-DAT
turnip top and 364-DAT wheat forage; and iPr-2-OH DA MKH 3586 i 47-DAT kale and
364-DAT wheat forage. In addition, LC/MS .analyses were used to idenufy N-Me DA MKH
3586 in 364-DAT kale and wheat hay, and to characterize a metabolite in 364-DAT wheat forage
as a conjugate of triazolinone MKH 3586. : '

The identification of DA OH Glu I MKH 3586 and DA OH Glu II MKH 3586 in wheat straw
and hay was made using LC/MS analyses. The petitioner noted that the LC/MS analyses could
not determine the site of glucose conjugation in either of the glucose conjugate compounds;
however. isolation of two compounds indicated that both O- and N-glucosides had been formed.
. Hydrolysis with B-glucosidase was attermpted, however, it was unsuccessful. The petitioner
assigned DA OH Glu | MKH 3586 as the O-glucoside and DA OH Glu II MKH 3586.as-the N-
glucoside based on the results of the corn metabolism study (see DER for MRID 451 21633), in
which the O-glucoside was found to be more polar. - '

The identification of triazolinone MKH 3586 in 364-DAT wheat forage was confirmed by
cochromatography with a reference standard in two HPLC systems.

C.1. Storage Stability

Samples of rotational crop commodities were stored frozen at <-10 °C prior to analysis. The
petitioner stated that initial processing and extractiori of samples occurred within 21 days of
sample collection for all samples, and that samples were then stored up to 3 months prior to
quantitative analysis. It was also stated that LC/MS analyses of some metabolites was conducted
‘up to 30 months following sample collection for certain metabolites: however, the petitioner
noted that these analyses Were_not quantitative.

The petitioner reextracted samples of 364-DAT rotational crop matrices (except turnip root)
following 318 to 393 days of frozen storage (at the conclusion of analytical work). The
extraction profiles for the stored samples were found to be similar to those for the samples from
the-initial extractions. The metabolite profiles were found to be stable in the stored samples,
with the exception of amicarbazone in kale and wheat forage. It was found the amucarbazone
converted 1o DA MKH 3586 and iPr-2-OH DA MKH 3586 in kale and wheat forage during.
fozen storage. Similar decomposition may have occurred in the other rotational crop matrices,
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but to a lesserExtent than in Kale and wheat forage. We note that
with the storage stability data, the petitioner used the values from
quantitative results for metabolites in the 364-DAT samples.

Although the petitioner did not provide information regarding actu

based on the values reported

the initial analyses for the

1al storage intervals for - .'
data provided by the petitioner

samples from this study, HED concludes that th

e storage stability ¢

are adequate to support the storage conditions and intervals of sarrirples from this study.
Although the storage stability data indicate some degradation of amicarbazone over storage,
quantitative data for metabolite levels were obtained from analyses conducted within 3-4 months

of sample collection.

TABLE C.1. Summary of Storage Conditions.
Matrix Plantback interval Storage Termp. Actual Stosage Interval of Demonstated
. (days) _ Duration - Storage Subility (days)
Kale 47,138,364 <10°C "Not reponted; dates of © 368
Tarip | kot g
Twmip top included mithe 346
Wheat forage “submissicp. 393
Whest hay . 366
Wheat grain 318
Wheat straw 320
C.2. Ildentification, Characterization, and Distribution of Residues
TABLE C.2.1. Total Radioactive Residues (TRR) in Rotational Crop Matrices. -
Matrix - Plantback interval (days) ppm, [ “Clamicarbazone equivalents
| Kale ' 47 ' 1.59
138 0.46
364 -0.17
Tumip top 47 7.42
138 0.49
364 0.15
Tummip root 47 0.10
138 0.01
364 0.02
Wheat forage T 47 1.38
138 0.72
364 0.74
Wheat hay 47 242
138 278
364 1.53
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&

TABLE C2.1. Total Radioactive Residues (TRR) in Rotational Crop Matrices. - _
Matrix ‘ Plantback mterval (days) ppim, {Clamicarbazone equivalents

Whea grain ' 47 0.18
. 138 ] 0.24
364 : 0.09
Wheat staw ' 47 . 4.18
138 : 2.49
364 172
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Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corparation!
8.6

448

: ;,JE DACO 7.4.3/OPPTS 860.1850/0ECD I1A 6.6.3, 6.8.7 and IIA i
i Confined Accumulation in Rotational Crops - Kale, Tumip, and S ring Wheat
C.3. PropoSed MetaboliCProfile
"FIGURE C.3.1. ‘Proposed Metabolic Profile of Amicarbazone in Rotational Kale,
' Turnip, and Wheat. ‘
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5§ Amicarbazone/MKH 3586/PC Code 114004/Arvesia Corporation
i +  DACO 7.4.3/0PPTS 860.1850/0ECD T1A 6.6.3, 6.8.7 and A 8.6
Confined Accumulation in Rotational Crops - Kale, Turnip, and Sprmg Wheat

We note that the petitioner did not propose a metabolic pathway. The above figure was
_generated by the study reviewer based on the compounds identified in rotational crops.

TABLE C.3.1. Identification of Compounds from the Confined Rotational Crep Study
Cornmmon name/code Chermical name .Chemical structure
* Figure C.3.1 ID No. -
Amicarbazone 4-amino-N-{1,1 <dimethylethyl}=,5- H.C
dibydro-34 1-methylethyl)-5-oxo-1 H-
1,2.4ariazole-1 carboxamide CH.
N 1
H,C I:\l ]'\‘ N
3 >’/ \n/ \[_/- SNHL
HC | '
CH, O o
DA MKH 3586 N<1,1dimethylethyl)4,5-dihydro-3{1- H,C
methylethyl):5-0x0-1H-1,2,4-mazole-1- \
carboxamide [
N / TCH
H ! ’
H,C N N NH
HjC>‘/ \n/ \”/
CH, O c
{Pr-2-0H DA MKH 3586 N{1,1dimethytethyl)4,5-dibydro-3{1- HC
hydroxy-1 methylethyl)-5-oxo-1 H-1.2,4- \/\()H
triazole-1 -carboxamide
N / CH,
H |~ |
H3C>/N N NH
i ‘ \”/ \n/
CH, O 0
Triazolinone MKH 3586 4-anmino-2,4-dihydro-5-(1 -methylethyl)- H.C
3H-1,2,4-miazol-3-one . \
. CH,
N— 3
v
\n/‘ \N'n:
0
DA OH Glu I MKH 3586, - 34 1-Methyl-143,4.5<rihydroxy-6- o4
Pr-2.0-Glucosy-DA MKH | hydroxymethyl-tetrahydro-pyran-2- HO"/\//.\CH
3586 yloxy)-ethyl]-5-oxo-4,5-dihydro- HC O——/O\_//
’ {1,2,4)iazole-] carboxylic acid-tert- \ A
butylamide * . ae:!
N——
ne B ALK
4 >/ \[( ~
ol I
. &, O [a]

DP Barcode D288216/MRID No. 45121704
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g " Amicaibazone/MKH 3586/PC Code 1 14004/Arvesta Corparation *
= g g DACO 7 4 3JOPPTS 860.1850/0ECD A 6.6.3,6.8.7 and A 8.6 -
““%  Confined Accumnlation in Rotational Crops - Kale, Tumip, and Spring Wheat

TABLE C.3.1.~ Identification 31 Compounds from the Confined Rotational Crop Study
Common name/code Chemical name Chcmi:t.al; structure
Figure C.3.1 ID No. :
tBu-OH DA MKH 3586 4,5-dihydro-N{2-hydroxy-1,1- - H,C
. dimethylethyl)-3{(1 -methylethyl)-5-oxo- .
. 1H-1,2 4-triazole-1 —<arboxarmde ) ) N CH3
. 3 ‘ ' H — '
i f CH, O o
PH :

.| DA OH Gl D MKH 3586. 341 -bydroxy-1-methyl-ethyl)-5-oxo-4- i ' HC og -
(3,4,5-rihydroxy-6-hydroxymethyl- : .
tetrghydro-pyran-2-yi)}4,5-dibydro- - ' . CH,
{1,2,4]triazole-1 ~arboxylic acid tert- : IT - oH .

Aarnide * H .
buty . HC._ NN WSM
: H3 CH - 0 . OH
N-Me DA MKH 3586 N{1,1-dimethytethyl}-4,5-dihydro-4- ’ . HSC'
methyi-341 -methylethyl)-S-oxo-1H- :
1,2,4-triazo}-] <carboxamide * . . CH,
. N 4 3
HC E . Y!i - N
3 ~
HC |
CH O 0}

< Chermical pame genersted using oaming software of ISISDraw.
D. CONCLUSION

TRR accumnulated at 0.01-7.42 ppm in all rotated crops planted 47; 138, and 364 days following
a single application of ['*CJamicarbazone to silt loam soil at 0.42 It ai/A. Crops which had been
planted 30 days following treatment failed due to phytotoxicity. Iniaddition, only small amounts

of sample could be collected at the 47-day plantback mterval (PBI)§r due to amicarbazone

"phytotoxicity. TRR were generally highest in samples from the 47-day PBI and lower in those

from the 138- and 364-day PBI. For the.47-day PBI, TRR were highest in turnip tops (7.42 ppm)
and wheat hay and straw (2.42 and 4.18 ppm); residues in other commodities ranged 0.10-1.59
ppm. In crop matrices from the 138-day PBI, TRR were highest inl wheat hay and straw (2.78
and 3.49 ppm); residues in other commodities ranged 0.01-0.72 ppim. In crop matrices from the
364-day PBI, TRR were again highest in wheat hay and straw (1.53 and 1.72 ppm); residues in
8ther commodities ranged 0.02-0.74 ppm. ' '

Total identified residues ranged 22-104% TRR in-rotated crop com’noditiés.' Amicafbazone, DA
MKH 3586 and iPr-2-OH DA MKH 3586 were the major residues in all rotational crops. Two

DP Barcode D288216/MRID No. 45121704 . L : Page 23 of 24 °
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kel Amicarbazone/MKH 3586/PC Code 114004/Arvesta Carporation
- . DACO 7.4.3/0OPPTS 860.1850/0ECD HA 6.6.3,6.8.7 and A 8.6
%  Confined Accumulation in Rotational Crops - Kale, Turnip, and Spring Wheat

additional residues, glucose tonjugates DA OH Glu ] MKH 3586 and DA OH Glu II MKH 3586
were the major residues in wheat hay and straw only. Triazolinone MKH 3586, tBu-OH DA
MKH 3586, N-Me DA MKH 3586, and a conjugate of triazolinone MKH 3586 were found in
smaller amounts. The metabolite proﬁlés in rotational crops from the 47-, 138- and 364-day
PBIs were similar, however, in 364-DAT crops, amicarbazone was generally found at lower
evels and iPr-2-OH DA MKH 3586 at higher levels than in the respective crop matrices from the
other PBIs.

The petitioner did not propose a metabolic profile for rotational crops. The petitioner noted that
the metabolites identified in rotational crop were similar to those found in the primary crop
metabolism study (corn; see DER for MRID 45121633) and stated that the major metabolites

* were those in which the tertiary carbon of the isopropy] moiety had undergone deamination and
oxidation. We note that two metabolites identified in rotational crops, tnazolinone MKH 3586

“and N-Me DA MKH 3586 were not found in the corn metabolism study.
E. I{:EFEIiENCES
None.
F.  DOCUMENT TRACKING
RDI: ChemTeam: 02/24/05: ChemSAC: 03/16/05
Petition Number: PP#0F6131.

DP Barcode: D288216
PC Code: 114004

Template Version Seplember 2003
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Residue Analytical Method - Livestock Commodities

/__-

anarv Evaluator Manying Xue, Chemist

RAB3/HED (7509C) )(""Be&e 03/23/05

7

Approved by -Leung Cheng, Senior Chemist Wﬁ
. RAB3/HED (7509C) %03/23/0%
- v

This DER was originally prepared under contract by Dynamac Corporation (20440 Century
Boulevard, Suite 100; Germantown, MD 20874; submitted 09/21/2004). The DER has been -
reviewed by the HED and revised to reflect current OPP pohcxcs '

STUDY REPORTS:

45121705 Haan, R. (2000) An Analytical Method for the Determin ation of MKH 3586 Residues
in Animal Matrices: Lab Project Number: 108111: M6120201. Unpublished study prepared by
Bayer Corp. 78 p. .

45121706 Bauer, M. (2000) Indepcndem Labormory Validation for the Analytical Method for the
Determination of MKH 3586 Residues in Animal Matrices: Lab Pro_)cct Number: 109472:
M6112301. Unpublished study prepared by Battelle. 67 p.

45121713 Haan, R. (1999) Extraction Efficiency of the Analytical Residue Method for the
Determination of MKH 3586 Residues in Cattle Tissues: Lab Project Number: 10911 1:
M6220201. Unpublished study prepared by Bayer Corp. 33 p. .

EXECUTIVE SUMMARY:

Arvesta Corporation has proposed an LC/MS/MS method for the enforcement of tolerances for
residues of amicarbazone, DA MKH 3586, and iPt-2-OH DA M'.KH 3586 in ruminant
commodities. The method, entitled “An Analytical Method for the Determination of MKH 3586
Residues in Animal Matrices” (Bayer Report Number 108111), wasl used for the determination of -
residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 in
samples from the livestock feeding study associated with DP Barcode D28821 6.

The method includes instructions for the anatysis of milk and tissue samples. Briefly, tissue
samples are extracted using accelerated solvent extraction (ASE) with 0.05% phosphoric acid as
the extraction solvent; milk samples are simply diluted with water. The extracts are oxidized
using potassium permanganate to convert amicarbazone residues tola common moiety, iPr-2-OH
DA MKH 3586. The oxidized extracts are then cleaned up by solid|phase extraction (SPE) and
dissolved in water/methanol for LC/MS/MS analysis. The validated limit of quantitation (LOQ)
is 0.01 ppm for each analyte in all matrices. The reported limit of détection (LOD) was 0.005
ppm for each analyte. All results are reported as parent equivalents.

DP Barcode D288216/MRID Nos. 45121705, 45121706, & 45121713 Page 1 of 10
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The petitioner has not proposed any separate confirmatory analytical procedures for the method,
stating that confirmation of analyte identity is made using two criteria: (1) co-chromatography of
the sample peak with the internal standard; and (2) detection of the two daughter 1ons of the
target analyte (iPr-2-OH MKH 3586) at the same retention time.

%cthod validation data for the LC/MS/MS method ‘démonstrated adéquate methiod Tecoveries at
the LOQ for residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 from milk
and liver, and at the LOQ and 10x the LOQ for a mixture of amicarbazone, DA MKH 3586 and
iPr-2-OH DA MKH 3586 from milk, liver, kidney, muscle, and fat. Overall recovery ranges (and
CVs) from these matrices were 79-112% (11%) for amicarbazone, 97-116% (7%) for DA MKH
3586, 86-122% (15%) for iPr-2-OH DA MKH 3586, and 62-103% (12%) for the mixture of
amicarbazone, DA MKH 3586 and iPr-2-OH DA MKH 3586. The fortification levels and
samples used in method validation are adequate 1O bracket expected residue levels for mlk,
muscle, fat, and kidney but are not adequate for hver.

Adequate independent laboratory validation data have been submitted for this method using
cattle liver sarmples. The submitted radiovalidation data are adequate to demonstrate that the
method adequately extracts incurred residues of amicarbazone, DA MKH 3586, and 1Pr-2-OH
DA MKH 3586 from goat liver.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIF ICATIONS:

Under the conditions and parameters used in the study, the analytical method residue data are .
classified as scientifically acceptable. The proposed enforcement method will be forwarded to
ACB for petition method validation. The acceptability of this study for regulatory purposes is
addressed in the forthcoming U.S. EPA Residue Chemnistry Summary Document, DP Barcode
D288216. ‘

"COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported.

A. BACKGROUND INFORMATION
Amicarbazone is a selective herbicide intended for preplant, preemergence, OF early

postemergence application to field corn for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis.

DP Barcode D288216/MRID Nos. 45121705, 45121706, & 45121713 ) . Page2of 10
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TABLE A.1. Amicarbazone Nomenclature.
HC

Chemical structure

=

H |7
H,C N N LN~
HZCX \“/ \ﬂ | .
CH, O Q
Common name | Anmicarbazone
Company experimental name MKH 3586
TUPAC game 4-armino-N-terr-butyl-3, S<lihydro-3-isopropyl-5-ax0-1 H-1,2,4 triazole-1 carboxamide
CAS name 4-emino-N<1,1 dimetbylethyl)4,5-dibytird-3 {1 methylethy])-S-oxo-14-1,2,4 4riazole-1-
" | carboxarmide
CAS registry number 129909-90-6

End-use formulation (EP)

70% dry flowable (DF) formulation ( EPA Reg. No. 66330)

TABLE A.2. Physicochemical Properties of Technical Grade Amicarbazone.
Parameter Value : Reference®
Meliing pointrange 137.5°C MRID 45121501
pH 7.06 (2.5% shurry) MRID 45121501
Density 1.12 gml @ 20°C MRID 45121501
Water solubility 46gL MRID 45121501
Solvent solubility p-Heptage = 0.07, xylene = 9.2, MRID 45121502
(gL) }-octano} = 43, 2-propanol =110,

ethyl acetate = 140, acetone >250,

polyethylene glycol = 79, acetonitrile >250,
dimethylsulfoxide = 250, dichloramethane >230
Vapor pressure 3.00x 10°Pa@ 25°C -MRID 45121501
1.30 x 10%Pa @ 20°C

Dissociation constant, pK, Does not dissociate. No acidic or basic properties. MRID 45121501
Octanol/water partition pKa=17(log P, =1.23 @ pH 7 (20°C) MRID 45121502
coefficient, Log(Kow) )
UV/visible absorption Peak @221 nm; molar absorptvity (1000 cm’/mol) MRID 45121501
spectrum

* D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

B. MATERIALS AND METHODS

B.1.

Data-Gathéring Method

An LC/MS/MS method, entitled “An Analytical Method for the Determination of MKH 3586

Residues in Animal Matrices” (Bayer Report Number 108111), was

used for the determination of

DP Barcode D288216/MRID Nos. 45121705, 45121706, & 45121713
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residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 in
samples from the livestock feeding study associated with DP Barcode D288216.

B.1.1. Principle of the Method:

The method includes instructions for the analysis of milk and tissue samples. Briefly, tissue
samples are extracted using ASE (accelerated solvent extraction) with 0.05% phosphoric acid as
the extraction solvent; milk samples are simply diluted with water. The extracts are oxidized
using potassium permanganate 1o convert amicarbazone residues to a common moiety, 1Pr-2-OH
DA MKH 3586. Following addition of the deuterated internal standard, the oxidized extracts are
Ghen cleanedupby SPE (solid -phase-extraction) -and-dissolved-in-water/methamol for LC/MS/MS
analysis.

TABLE B.1.1. Summary Parameters for the Analytical Method Used for the Quantitation of
Amicarbazone Residues in livestock Matrices.

Method D Bayer Report Number 108111

Analytes Amicarbazone and its metabolites that are oxidized to iPr-2-OH DA MKH 3586
{amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586}

Exuaciion solvent/technigue | Tissue samples: Samples are homogenized in the presence of dry ice and/or Liquid nitrogen.
The bomogvnized sample is mixed with Celite and extracied using ASE, using 0.05% (or 0.01
M) phosphonc acid as the extraction solvent and conducting extraction at 150 °C and 1500
psi. The extract is diluted with waier and then oxidized by mixing with potassium
permanganate and heating at 70 °C for 1.5 houss. Sodium bisulfite (10%; to react with
remaining permanganate), 3 M phospharic acid, and the internal standand [{Pr-2-OH DA MKH
1586-d,] are added.

Milk sarmples: The sammple is mixed with water and then oxidized by mixing witk potassium
permangante and heating at 70 °C for 1.$ hours. Sodium bisulfite (10%), 2 M phosphoric
acid, and the internal standard [iPr-2-OH DA MKH 3586-d;) are added.

Cleanup strategies Extracts are cleaned up by C-18 SPE, using 1% acetic acid in methanol 1o elute residues. The
eluate is evaporated 1o dryness and redissolved in water:methancl (70:30, viv) tor LC/MS/MS
analysis. ]

Instrument/Detector HPLC wtilizing a reverse-phase C-18 colurmm and a gradient mobile phase of 2mM ammenium

acetate and 0.1% acetic acid i methanol, with tandem mass spectrometry (MS/MS) detzction
using electrospray tonization operating in the positive ion mode. The daughter ion rransitions
monitored are:

vz 243 to mz 144 for iPr-2-0H DA MKH 3586

mfz 243 1o vz 126 for Pr-2-OH DA MKH 3586

mfz 144 to mvz 126 for iPr-2-OH DA MKH 2586 danghter ion

m/z 249 to vz 150 for iPr-2-OH DA MKH 3586,
The jons m/z {44 (analyte) and m’z 150 (miemal stendard) are used for quantitation.

Standardization method External and intemnals standards are used. Internal standard solusion is added to samples and
standards such that the internal standard concentration is the same i each. Standards are
injected before and after each sample (maximum of 10 sample injections between standards),
and the concentration of analyte in the sample is calculated by comparing the relative response
of analyte and internal standard with the average relative response in the standard solutions.
The concentrations of standards of DA MKH 3586 (used for fonification) and iPr-2-OH DA
MKH 3586 are calculated to be equivalent to amicarbazone on a molar basis. Therefore, all
residue resuhs are reported in parent equivalents.

Lincarity of the detector response is 10 be deterrnined by injecting a blank and 7 siandards; the
relative response of analyte and internal standard is calculated for each standard and ploned
against concentration. The method specifies that the correlation coefficient should be 20.99.

DP Barcode D288216/MRID Nos. 45121705, 45121706, & 45121713 Page 4 of 10
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Summary Parameters for the Analytical Method Used for the Quantitation of

TABLE B.1.1.
Amicarbazone Residues in livestock Matrices.
Stability of std solutions Siandard solutions are to be stored refrigerated (4 = 3 °C); siandards are reportedly stable
under these conditions for at leest 6 months ;
Retention times Approximately 11 minutes for iPr-2.0H DA MKH 1586.

B.2. Enforcement Method

The proposed enforcement method for livestock commodities 1s th

method.

C. RESULTS AND DISCUSSION

C.1. Data-Gathering Method

e same as the data-gathering

TABLEC.1.1. Recovery Results from Method Validation of Cattle Matrices using the Data-
Gathering Analytical Method.'
Cattle Matrix " Fortified Analyte Spiking Level Recoveries Obtainef_d 3 Mean Recovery = SD [CV]
(ppm) (%) : (%)

Liver Amicarbazone 0010 79,92,98 %0 =9.7 [10.8]}
DA MKH 3586 0.010 101,103, 116 | 107 = 8.1{7.6)
iPr-2-OH DA MKH 0.010 91,99, 120 103 = 15.0[14.5)
31586

Milk Amicarbazone 0.010 97,99, 112 103 = 8.1 {7.9]
DA MKH 3586 0.010 97,98, 111 1022 7.8{7.7)
iPr-2-OH DA MKH 0.010 86,95.122 101 = 18.7 [18.5]
3586 _

M per Mixed standard.of - 0.010.. 62, 63,78,80,84,85,93 . 78.2.10.2{12.1].
amicarbazone, DA :
MKH 3586, and iPr- 0.100 70,75, 86
2-OH DA MKH 3586

Kidney Mixed stendard of 0.010 63, 69, 74,78,79,84, 93 78 =8.6{11.0)
amicarbazone, DA :
MKH 3586, and iPr- 0.100 75,80, 86
2-OH DA MKH 3586

Muscle Mixed standard of’ 0.010 64, 67,70, 74, 78, 81 7325.7[7.8)
amicarbazoue, DA
MKH 3586, and iPr- 0.100 73, 74,80
2-OH DA MKH 3586

Fat Mixed standard of 0.010 62,69,72,73,74, g2 75%7.7{10.2)
amicarbazone, DA
MKH 3586, and Pr- 0.100 76, 83, 87
2-OH DA MKH 3586 T

DP Barcode D288216/MRID Nos. 45121705, 45121706, & 45121713
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TABLE C.1.1. Recovery Results from Method Validation of Cattle Matrices using the Data-
Gathering Analytical Method.'
Catile Matnix Fortified Analyte Spiking Level Recoveries Obtained * "I Mean Recovery = SD [CV]
(ppm) (%) (%)
Milk Mixed standard of 0.010 79, 80, 80, 81, 83, 83, 83, 86, 87, 89=79(8.9)
amucarbazone, DA 87,88, 90,91,95,98
MKH 3586, and iPr-
8 . -
2.OH DA MKH 3586 0.100 10,101,103

" Standands were prepared i acetonitrile:water (approximately 1:10, vov). HED notes ihat certain validation date from the
0.010-ppm fortification level {mixed standard) are from the livestock feeding study {refer to the DER for MRID 45121707).
? Recoveries were corrected for residues in the control samples.

. The fortification levels and samples used in method validation are adequate to bracket expected
residue levels for milk, muscle, fat, and kidney but are not adequate for liver. Method validation
data be submitied for liver reflecting fortification levels up to 1.5 ppm to bracket the residue
Jevels observed in the feeding study. ‘ '

The petitioner has not proposed any separate confirmatory analytical procedures for this method,
stating that confirmation of analyte identity is made using two criteria: (1) co-chromatography of
the sample peak with the internal standard; and (2) detection of the two daughter ions (m/z 144
and m/z 126) at the same retention time. in addition, the petitioner referenced the interference
study submitted with the plant commodity method (refer to the DER for MRID 45121708),
which addressed the issue of interference from pesticides identified by the petitioner as registered
for use on corn. We note that to fully demonstrate the lack of interference for the current
method, the petitioner would have 10 investigate all pesticides with tolerances for livestock
commodities. However, because of the specificity of MS/MS detection, and the confirmatory
criteria detailed in the method, no interference study is needed to support this method.

TABLE C.1.2 Characteristics for the Data-Gathering Anaivtical Method Used for the
. Quantitation of Amicarbazone Residues in Cattle Matrices.

Analyies Amicarbazone and its metabolites that are oxidized to Pr-2-OH DA MKH 3586
{amicarbazone, DA MKH 1586, and iPr-2-OH DA MKH 3586]

Eguipment ID Thermoseparation Products model 150073200 HPLC; Finnigan MAT TSQ 7000 MS;

’ Ailiech Altims 5 um C-18 or Phenomenex Prodigy ODS3 5 pm cohumn

Limit of guantitation (LOQ) 0.010 ppm
The LOQ was defined as the lowes: fortification level at which adequate recoveries
were obtained.

Lirnit of detection (LOD) 0.005 ppm

The LOD was defined as the lowest siandard concentration reedily detected on the
linearity curve.
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HED Records Center Series 361 Science Reviews - File R110166 - Page 265 of 306

. 3sf Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation

DACO 7.2.1, 7.2.2, and 7.2.3/OPPTS 860.1340/0ECD IIA 4.2.5, 426and4.3

v Residue Analvtical Method - Livestock Commodities

TABLE C.1.2.

Characteristics for the Data-Gathering Analyti;a] Method Used for the
Quantitation of Amicarbazone Residues in Catile Matrices.

Accuracy/Precision

Percen! recoveries and coefYicients of variance ((;7\' s) ndicate acceptable
accuracy/precision at the LOQ for residues of an}imxbamuc, DA MKH 3586, and Pr-
2.0H DA MKH 3586 from milk and liver, and at the LOQ and 10x1.0Q for a mixture
of armicarbazone, DA MKH 3586 and iPr-2-OH DA MKH 3586 from milk, liver,

kidney, muscle, and fat.

Overall recovery ranges (and CV's) from these minrices were 79-112%% (11%) for
amicarbazone, 97-116% (7%) for DA MKH 3586, 86-122% (1 5%) for Pr-2-OH DA
MIKH 3586, and 62-103% (12%) for the mixture of amicarbazone, DA MKH 3586 and
Pr-2-OH DA MKH 3586. |

Reliability of the Method/ [ILV]

An independent laboratory method validation [ILV] of the proposed enforcement
method was conducted to verify the reliability of the method for the determination of
residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 in cattle
liver. The values obtained are indicative that the method is reliable. See Section C.3
below.

Linearity

The method/detector response was linear (coefficient of determinetion, = 0.9996)
within the range of 0.005-1.00 ppm in solvent blank.

Specificity

Peaks were weli defined and symmetrical 'I'hem’apneared to be no carryover to the
following chromatograms.

_ The extraction solvents used in the proposed enforcement method are not similar to those used in
the goat metabolism study (refer to the DER for MRID 45]2]630).! In the goat metabolism
study, the majority of the TRR (~85-99% TRR) was extracted from goat tissues using ACN
(milk and fat) or 0.1% acetic acid in methanol and then acetone (liver, kidney, and muscle). This
differs from the ASE extraction procedures of the proposed enforcement method, in which
0.05% phosphoric acid is used as the extraction solvent for tissues; milk samples are not
subjected to extraction procedures.

Arvesta has submitted radiovalidation data for the proposed enforcement method (MRID
45121713) using samples of goat liver from the metabolism study. No radiovalidation data were
generated for milk samples since milk samples are not subjected to extraction procedures in the
proposed enforcement method. The liver sample, which had been stored frozen at -20 = 5 °C
since collection, was reextracted and analyzed according 10 the proc!:edurcs of the metabolism
study, as follows. A subsample of liver was extracted three times with methanol containing 0.1%
acetic acid and then extracted once with acetone. The combined exiracts were concentrated,
diluted with methanol, evaporated to dryness, and redissolved in acetonitrile:water (1:1, v:v).
The extract was applied to a C-18 SPE colurmn which was eluted with ACN:water (1:1, v:v); the
load and rinse fractions were combined, evaporated to dryness, and '_redissolvcd in

methanol: water (3:7, v:v) containing 0.1% acetic-acid for HPLC analysis.

"[We note that this extraction procedure differs slightly from the procedure used in the
metabolism study, in which the combined methanol and acetone liver extracts were concentrated,
diluted with water, and applied to a strong anion exchange colurmm which was eluted with water
and methanol. The methanol eluate was evaporated to dryness and fcdissolved in
methanol:water (1:9, v:v) containing 0.1% acetic acid for HPLC analysis.]

DP Barcode D288216/MRID Nos. 45121705, 43121706, & 45121713 l ’ Page 7 of 10
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Samples of goat liver were also extracted according to the procedures of the proposed
enforcement method, as described above in Table B.1.1.

Extracts were analyzed by HPLC using a system equipped with a radioactivity detector and a C-
18 columm, using a gradient mobile phase of water and methanol, each containing 0.1% acetic
acid. Metabolites were identified by comparison of retention times with those of reference
standards of ["*C]amicarbazone, ['“CJDA MKH 3586, and [**C}iPr-2-OH DA MKH 3586. The
results of the study are reported below in Table C.1.3.

TABLE C.1.3. Extraction Efficiency of the Enforcement Analytical Method Using Radiolabeted

Samples from the Goat Metabolism Study.
Radiovalidation Study Results (% TRR)
: Extraction Extraction
Original Extraction using | Extraction using efficiency (%), efficiency (%0).
Metabolism procedures of procedures of using current using results from

Study Results metabolism enforcement metabolism snudy | oniginal metabolism
Matrix {% TRR) stedy method ' results * study ’
Liver
Extracted residues : 94 90 96 107 102
Amicarbazone 11 g 8 89 73
DA MKH 3586 60 58 . 49 84 82
iPr-2-OH DA MKE 2586 5 4 3 75 60
Total toxic residue 76 A 60 85 79

' Average of three replicate sarmples.

? Extraction efficiency = (ppm, extraction using procedures of enforcemnent method) + (ppm, extraction using procedures of

metabolism study) x 100.
* Eytraction efliciency = {ppm, extractlion using procedures oi entorcement metbod) + {ppm, original metabolism swdy resuhs) x

100.

The submitted extraction efficiency data demonstrate that the extraction procedures of the
proposed enforcement method adequately extract aged residues of amicarbazone, DA MKH
3586, and iPr-2-OH DA MKH 3586 from goat liver samples.

The petitioner stated that the goat liver sample that was used for the radiovalidation study had
been stored frozen for 45 months prior to extraction; no actual dates of extraction/analysis were
provided. Based ona comparison of the results of the original metabolism study with those of
the radiovalidation study, residues of amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH
1586 were relatively stable in goat liver during 45 months of frozen storage.

C.2. Enforcement Method

The proposed enforcement method for livestock commodities 15 the same as the data-gathering
method.

C.3. Independent Laboratory V alidation

DP Barcode D288216/MRID Nos. 45121705, 45121706, & 45121713 Page 8 of 10
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An independent laboratory validation (ILV) of the proposed enforcement method was conducted

by Battelle (Columbus, OH) using samples of cattle liver (MRID 45121706).

Samples of homogenized cattle liver (obtained by Battelle from the:: petitioner) were separately
fortified with amicarbazone, DA MKH 3586, and iPr-2-OH DA M‘KH 3586 at 0.01 ppm (LOQ)
and 0.20 ppm. Fortified and unfortified (control) samples were analyzed using the proposed
enforcement method as described in Table B.1.1. Cattle liver samples were chosen for the ILV
study because this sample was considered to be a difficult matrix tcz) analyze. It was noted that
the method was modified slightly to use separate fortification standards for each analyte tested

(instead of a mixed fortification standard).

The first ILV trial failed; high recoveries were observed for DA MKH 3586 at the 0.01ppm
fortification level and peaks were observed in the control sample chromatograms at levels >20%
of the LOQ. Based on consultation with the petitioner, the ILV laboratory modified the HPLC
mobile phase gradient times (to lengthen the colurmn rinse and re-equilibration times). The

second ILV trial was successful. Recoveries of amicarbazone, DAlMKH 3586, and iPr-20H DA
MKH 3586 from cattle liver samples are reported in Table C.3.1. (l_“,ombined residues of
amicarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 were reportedly 0.0012 and 0.0015
ppm in/on two samples of unfortified cattle liver. :

The laboratory reported that a set of 12 samples required one persén approximately 16 hours over
the course of 3 days, with both the extractions (in the ASE cxtractr';Jr) and the LC/MS/MS
analyses run unattended overnight. No critical steps were identified by the ILV laboratory and no
method modifications were recommended. |

F'l—%L'E;'C.}.‘l : Recovery Results Obtained by an ‘Indepeﬁﬁent 'ﬁab‘oratory Validation of the~
Enforcement Method for the Determination ofA'micarbazone Residues in Animal
Matrices. :
Mairix Anslyte Spiking Level Recoveries Obtained * Mean Recovery = SD [CV]
. {ppm)
Cattle liver Amicarbazone 0.01 75,89 76 =8.8{11.5}
0.20 70,71
DA MKH 3586 0.01 81, 81 . 79+2.1[2.6}
020 77,78
Pr-2.0H DA 0.01 77,90 82+6.2{7.6}
MIKH 3586 0.20 77.83 :

T Recoveries were corrected for residues in contro samples.

D. CONCLUSION

Adequate method validation data have been submitted for the proposed LC/MS/MS enforcement
method for the determination of residues of amicarbazone and its metabolites DA MKH 3586
and iPr-2-OH DA MKH 3586 in ruminant commodities. The fortification levels and samples
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used in method validation are adequate to bracket expected residue levels for milk, muscle, fat,
and kidney but are not adequate for liver, additional validation data are needed for liver.

Adequate independent laboratory validation data have been submitted for this method using
cattle liver samples. The submitted radiovalidation data are adequate to demonstrate that the
method adequately extracts incurred residues of amicarbazone, DA MKH 3586, and iPr-2-OH
DA MKH 3586 from goat liver. The proposed enforcement method will be forwarded to ACB
for petition method validation.

E.  REFERENCES
None.
F. DOCUMENT TRACKING

RDI: ChemTeam: 02/24/05; ChemSAC: 03/16/05
Petition Number: PP#0F6131

DP Barcode: D288216
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: - e - 0
Primary Evaluator Manying Xue, Chemust Vel d ,
e RAB3/HED (7509C) /ZN 0 J- Date: 03/23/05

. . : N - . . l! = ) .-
Apprbved by " 'Leung Cheng, Senior Chernist (‘Z/‘#é&% )
. "~ RAB3/HED (7509C) R : T 1e:-_03/23/%

This DER was on'ginally-prepared under contract by Dynamac Corporation (20440 Century
Boulevard, Suite 100, Germantown, MD 20874; updated draft sut mitied 09/21/2004). The DER

" has been reviewed by the HED and revised to reflect current OPP |policies.

'STUDY REPORT:

45121710 Krolski, M. (2000) MKH 3586 70 WG--Magnitude of :_t.hc Residues in Com: Lab
Project Number: 109558: M619COOL: M619C002. Unpublished study prepared by Bayer Corp.
3itp. ' - :

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted field trial data depicting the magnitude of the residue of -
amicarbazone in/on field com forage, fodder (stover), and grain. The petitioner conducted a total
of 23 field com field trials in Regions 1 (NY and PA, 2 trials), 2 (GA; | trial), 5 (1A, IL, IN, KS,
M1, MN, MO, NE, and OH, 19 trials), and 6 (TX; 1 trial), during the 1997 and 1998 growing
seasons. The number and locations of field trials are in accordance with OPPTS Guideline
860.1500 for field com. ‘

- The 23 field com trials each consisted of three plots treated according 10 different treatment
regimens; a fourth plot was not treated to generate control samples; At the first plot, a single '
broadcast preemergence (PRE) application of the 70% DF formulation was made at ~0.45 1b ai/A
on the day of planting field com seed. At the second plot, a single ibroadcast preplant '
incorporated (PPI) application was made to the soil at ~0.45 1b ai/A on the day of planting; the
formulated solution was incorporated into the soil to a depth of -2 inches prior to planting seed.

_ At the third plot, a single early postemergence (POST) broadcast application was made at -0.25

1b ai/A, approximately 42 days after planting. Applications were made in 9.9-20.2 gal/A of water

using ground equipment. Only limited information pertaining to weather conditions and soil
charaéteristi¢s was included in the submission. -

Samples from all trials were collected at the following growth stages: forage was collected at the
late dough to early dent stage, 74-118 days posttrearment from the PRE and PPI plots and 30-78
days postreatment from the POST plot; and stover and grain were collected at crop maturity,
110-167 days posttreatmerit from the PRE and PPl plots and 67-125 days postireatment from the
POST plot. To evaluate residue decline, additional samples of field com forage, stover, and

DP Barcode D288216/MRID No. 45121710 ‘ Page | of 26
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‘8 Crop Field Trial - Field Com

grain were collected at various postrreamment intervals from each treatmen: plot of two 1997 field
mals.

Residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586
were quantitated in/on field corn forage, stover, and grain using the proposed LC/MS/MS

enforcement method with a validated limit of quantitation of 0.01 ppm for each analyte This
method is adequate for data collection based on acceptable concurrent method recovery data.

The maximum storage intervals of crop samples from harvest 10 analysis were 811-821 days
(-27 months) for field comn forage, stover, and grain. In support of the field com field trals, the
petitioner cited storage stability data submitied in conjuncton with a com metabolism study
which demonstrated that the extraction profile and metabolite profiles were generally stable in

comn forage, stover, and grain for 8, 7, and 11 months, respectively; these data are insufficient io
support the current field trial study. The petitioner additionally stated that reanalysis of the 1997
field mial samples after up to 26 months of frozen storage demonstrated similar residue levels;
however, no data to support this statement were included in the submission. The petitioner
should submit data demonstrating the stability of residues of amicarbazone, DA MKH 3586, and
" iPr-20H DA MKH 3586 in/on field corn forage, stover, and grain during up to 27 months of

~ frozen storage.

The maximum individual and combined residues of amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 in/on field com martrices from the submitted field comn field
mials are reported in the table below. :

Commodity | PHI (days) - Maximum Residue Levels (ppm)

' Amicarbazone | DA MKH 3586 | iPr-2-0H DA MKH 3586 | Tom
Preemergence application at 0.44-0.46 1b aV/A .
Forage 74-118 0.1197 0.0634 0.0387 0.211
Staver 110-167 0.0589 0.0423 0.0946 0.150
Grain 110-167 |, <0.010 <0.010 0.0122 <0.032
Preplant incorporated spplication st 0.44-0.46 Ib ai/A '
Forage: 74-118 0.0919 0.0575 0.0304 0.172
Stover 110-167 0.1332 0.0987 0.2001 0.432
Grain 110-167 <0.010 <0.010 0.0138 <0.034
Early postemergence application at 0.24-0.26 Ib ai/A ' :
Forage 30-78 0.2956 0.1285 0.0343 | 0.557
Stover 67-125 0.1690 0.0615 _ 0.0796 0.240
Grain 67-125 0.0250 <0.030 <0.010 <0.045

In two fiéld comn field rials (in KS and IN), samples of forage, stover, and grain were collected at
four intervals following the last application to evaluate residue decline. Residue decline data
from the IN tmial indicated that combined residues of amicarbazone and its metabolites DA MKH

DP Barcode D288216/MRID No. 45121710 : Page 2 of 26
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-

3586 and iPr-2-OH DA MKH 3586 did not sigm'ﬁcaml'y increase or decrease with iricreasing
PHI's. All residues were below the method LOQ at cach'samplir-!lg interval in/on all samples
(except one sample of forage) from the KS decline trial; therefore, decline could not be -

evaluated. -

The petitioner reported the dry matter content for all samples collected in these trials. Dry matter
contents were 19-43% for forage, 29-71% for stover, and 63-95% for grain. The values for stover
were all lower than the value reported in Table 1 of OPPTS 860.1000 (83%), the forage and
grain ranges were closer to expected values (40% and 88%, respectively). :

STUDY/WAIVER ACC EPTABILITY/DEFICIENCIES/CLARIFICATI ONS

Under the conditions and parameters used in the study, the field corn field trial residue data are
classified as scientifically acceptable. Pending data demonstrating the stability of residues of
¥micarbazone, DA MKH 3586, and iPr-2-OH DA MKH 3586 infon ficld corn forage, stover; and
grain during up to 27 months of frozen storage. In addition, informarion pertaining to the '
weather conditions (including temperatures) over the course of the study, with comparison to

" historical averages (for both temperature and rainfall), should be submitted. A discussion of any
unusual weather conditions should be included. Because the proposed use pattern of
amicarbazone on field com is dependent on soil type, soil pH, and soil organic marer, '
information pertaining to these characteristics should be submitted for all field trials included in
this submission. ‘ ' '

The acceptability of this study for regulatory puiposcs is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288216. '

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided. '
No deviations from regulatory requirements were reported. :

A.  BACKGROUND INFORMATION
Amicarbazone is a selective herbicide intended for preplant, preemergence, or early

postemergence application to field com for control of annual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis. '

DP Barcode D288216/MRID No. 451él710 Page 3 of 26
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TABLE A.l1. - Amicarbazon‘e‘ Nomenclature.

Chermnical structure

H,C

o

@X b
cH, 0 O -

Commoa name

Ammicarbazone

Company eXperimental name

MKH 3586

JUPAC name’

4-aminoN-teri-butyl4,5-dihydro-3-isopropyl-5-oxo-1 H-1,2 4-iniazole-1 -carboxarmide

CAS name 4-a_mino-;‘v'-(l.l-dixmthylethyl)-4,5-dihydm-3—(l -roethvletnyl)-5-oxo-1H-1,2 4-wiazole-1-
carboxamide : .
CAS# 129909-90-6

End-use formulation (EUP)

70% dry flowable (DF) formulation (EPA Reg. No. 66330)

Physicochemical Properties of Technical Grade Amicarbazone.

TABLE A.2.
Parameter Value Rererence*
Melting point/range 137.5°C MRID 45121501
pH 7.06 (2.5% shurry) MRID 45121301
Density 1.12 g/ml @ 20°C MRID 45121501
Water solubility 16¢gL. MRID 45121501
Solvent solubility n-Heptane = 0.07, xylene = 9.2, ‘MRID 45121502
(gL} 1-octanol = 43, 2-propanol = 110,

" ethyl acetate = 140, acetone >250.

polyethylene glycol = 79. acetonimile >250,
- dimethylsulfoxide = 250, dichloromethane >250
Vapor pressure 3.00 x 10°Pa @ 25°C MRID 45121501
1.30 x10*Pa @ 20°C

Dissociation constant. pK, Does not dissociate. No acidic or basic properties. MRID 45121501
Octanol/water parttion pKa=17(logP,.. =123 @pH7 (20°C) MRID 45121502
coefficient. Log(Kow) :
U V/visible absorption Peak @221 nm; molar absorptivity {1000 cm*/mo}) MRID 45121501
spectrum .

~ D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003.

DP Barcode D288216/MRID No. 45121710
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B. EXPERIMENTALDESIGN

B.1. = Study Site Information

TABLE B.1.1  Trial Site Conditions.

Trial Identification: City, State; Soil characteristics *

Year Type "5%0M pH CEC
Oxford, IN; 1997 Silt loam 39 - 57 Not reported (NR)
Tiflon, GA; 1997 S : Sandy loam 11 59 NR

Howe, IN; 1997 I Not provided

Springfield, NE: 1997 : Not provided

Stilwell, KS: 1997 Silt loam [ 24 || 63 | - NR
Germmansville, PA; 1998 Soil characteristics were not provided for the’ 1998 trials

| North Rose, NY: 1998
Springfield, NE; 1998
Stilwell, KS; 1998
[Oxford, IN; 1998
Dexter, MO; 1998
Bagley, La; 1998
Richland, 1A; 1998
New Holland, OH; 1998
Carlyle, IL; 1998
Dow, IL; 1998

| Sheridan, N, 1998
Noblesville, IN; 1998
Conklin, M1; 1998 -
Campbell, MN; 1998
York, NE; 1958
Richland, 1A; 1998
Uvalde. TX; 1998

TSoil characteristics deta are required because the use patters of amicarbazone is based bn soil type, pH and organic matter [see
OPPTS 860.1500(h)(3){vi)(A)(10}].

The petitioner did not include any weather information except total rainfall/irrigation from first
application to last sampling for each site. Historical weather data were not presented, and no

- discussion was provided concerning weather conditions during the conduct of the studies. This
information should be submitted [see OPPTS 860.1500(h)(3)(vi}{(A)(5)]).

DP Barcode D288216/MRID No. 45121710 ' ' Page 5 of 26
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TABLEB.1.2.  Study Use Pattern.

Location: City, EP* Application Tank Mix
State: Year Treat. No. and Crop Stage | Rate RTF Method (gal/A) | Toul Rate Adjuvants
al Application® (ib a/A) | (days) (b ai/A)

Oxford, IN; 70% DF | PRE,; seed 0.45 NA Broadcast (14.8) 0.45 None
1997 PPI. seed 045 | NA | Brosdcast (14.8) 0.45 Nose
POST: 10 leaves 0.25 NA Broadcast (14.8) 0.25 None
Tifton, GA: 70% DF - | PRE 045 | NA | Brosdcast(11.5) 0.45 ‘None
1997 S 045 | NA | Broadcasi(11.5) | 0.5 None
POST; BBCH 39 0.25 NA | Brosdcast (12.7) 0.25 None
Howe, IN; 1997 |70% DF PRE 0.45 NA Broadcasi (16.8) 0.45 None
(decline study) PPI 045 | NA | ~Broadcast (16.8) 0.45 None
POST 0.25 NA Broadcast (16.8) 0.25 None
Springiicld, NE: 70% DF PRE 0.46 NA Broadcast {14.3) O-.A46 None
1997 PPI 045 | NA | Broadcast (14.1) 0.45 None
POST 0.25 NA Broadeast {14.3) 0.25 None
Stilwell, KS; 70% DF | PRE 0.45 NA Broadeast (10.2) 0.45 None
zgegc-’um udy) PPI 045 | NA | Broadeasi (10.1) 0.45 None
. POST; 9 leaves 0.25 NA Broadcasi {10) D.25 None
Germansville, 70% DF PRE; dry seed 0.46 NA Broadcast (19.1) 0.46 None
P 1998 PP 046 | NA | Brosdcasi(19.3) 0.46 None
POST: 6 leaves 0.25 NA Broadcast (18.9) 0.25 Nope
North Rose, 70% DF | PRE: drv seed 0.45 NA Broadcasi (18} 0.45 None
|NY; 1998 PPI, dry seed 0.46 | NA | Broadcast (18.5) 0.46 None
POST; >9.leaves, unfolded | 0.25 NA Broadcasi {18.3) 0.25 Nope
Springfield, NE; |70% DF | PRE: dry seed 0.46 NA Broadcast (17.6) 0,46 None
1998 . PPl. drv seed 0.46 NA Broadeast (19) 0.46 None
‘ POST. 7 leavcs,.unfolded 0.25 NA Broadcasi (18.5) 0.25 None
Stilwell, KS; ©  {70% DF PRE, dry seed 0.45 NA Broadeast {10) 0.43 None
1998 PRI dry seed 045 | NA | Broadcast (10) 0.45 Nooe
POST; 6 leaves, unfolded 0.25 NA Broadcast (9.9) 0.25 None
Oxiord, IN; 70% DF PR:E'. dry seed 0.45 NA Broedcasi (13.0) (.45 None
1998 PPI; dry sced 045 | NA | Broadcast(13.1) 0.45 Nonc
POST: 6 nodes delectable 0.24 NA Broadcast (16.2) (.24 None
Dexter,MO. | 70% DF | PRE; dry seed 0.45 .| Na | Broadcasi (17.5) 0.45 None
1998 PPL, dry seed 045 | NA | Broadeasi (17.5) 0.45 None
POST: 7 podes delectable 0.25 NA |  Broadcasi (12.7) G.25 None
Bagley, LA: 70% DF | PRE: dry seed 0.44 NA Broadcast (18.6) (.43 None
1998 ’ PPl dry seed .44 Na Broadcast (18 6} Ix-x None
POST: 6 nodes detectable 0.25 NA Broadcast (20 2) 025 Nore

DP Barcode D288216/MRID No. 45121710 Page 6 of 26




HED Records Center Series 361 Science Reviews - File R110166 - Page 275 of 306

. ...ﬁfg

Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
;g DACO 7.4 1/OPPTS 860.1500/OBCD A 63.1,63.2,6.3.3 and IA
*¥ Crop Field Trial - Field Com

83.1,832,833

TABLE B.1.2 ~ Study Use Pailern.
Locsation: City, EP* Application ! Tank Mix {~
State; Year Treat Mo, and Crop Stage | Rate | RIT | Method{gala) | Toul Ratc Adjuvants
at Application” {ib avA) | (days) ) (Ib a/A)
Richland, 1A 70% DF | PRE; dry seed 045 | NA Broadcast (16.9) 0.45 None
1998 PPI; dry seed . 045 | NA | Broadcast (16.6) 0.45 None
POST; 8 leaves, unfolded 0.24 NA | Broadcast(15.8) 0.24 None
NewHollaod, |70%DF |PRE 0.44 | NA | Broadcast(17.5) 0.44 “ None
OH, 1998 PPI _ 044 | NA | Brosdeast(17.3) | 0.4 None
POST; 5 leaves, unfolded 0.25 NA Broadcast (19.8) 0.25 Nope
Carlyle, IL, 70% DF | PRE; dry seed 0.46 NA Broadcast (15.3) 0.46 None
1998 PP] | 045 | NA |.-Broadeasi(i52 0.45 None
POST; 29 leaves, unfolded 0.25 NA Brosadcast (17 3) 0.25 Nape
Dow, IL: 1998 }70% DF | PRE; dry seed 0.44 NA Broadcast (18) 044 - Nope
PPI; dry seed 045 | NA | Brdadcasi(18.2) 0.45 None
POST; 29 leaves, unfolded 0.25 NA Bro'.;ad:asl'(l'}.‘)) 0.25 Nopz
Sheridan, [N,  [70% DF | PRE; dry seed 045 | NA | Broadcast (18.1) 0.45 None
1998 PPL dry seed 045 | NA | Broadeast(17.7) 0.45 | Nope
POST, 6 leaves, unfolded | 0.26 | NA | Broadeast (18.7) 0.26 Noge
Noblesville, IN; |70% DF | PRE: dry sced 045 | NA | Broadcast (18.7) 0.45 None
1998 PPI 045 | Na | Broadcast (188) 0.45 Noze
POST; 9 leaves, unfolded 0.26 NA Broadcast (18.5) 0.26 None
Conklin, M, | 70% DF | PRE; dry seed 0.45 | NA | Broadeast(17.9) 0.45 Noze
| 1998 PPI 046 | NA | Brobdcast(18.1) | 0.46 Noue
POST: 8 leaves, unfolded 0.25 NA Broadcast (} 6..‘_:) 0.25 None
Campbell, MN: {70% DF | PRE; dry seed 045 | NA | Broddeast(17.9) 0.45 None
1998 PPl * 045 | NA |- Brdadeasi(18) 0.45 None
POST,; 7 leaves, unfolded 0.25 | NA | Broadcast (15.2) 0.25 Nooe
York, NE; 1998 }70% DF | PRE; dry seed 0:45. NA Bma:dcasl (15.1)° 0.45 None
PPI dry seed 045 | NA | Broedeast (15) 0.45 None
. POST; 6 leaves, unfolded 0.25 NA Bm;gdcas! (15) 0.25 Noaoe
-{Richland, IA; |70% DF | PRE; dry seed 046 | NA | Broadcast (16.4) 0.46 Nane
1998 PPI dry seed . 045 | NA | Brosicast(16.1) | 0.45. None
POST: 29 leaves, unfolded 0.25 NA Broaicast (16.2) 0.25 None
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TABLEB.12 _ Study Use Pattern.
1Location: City, EP* : Application ' Tank Mix
State: Year Trem No.and Crop Stage | Rate | RTF | Method (galia) | Total Rate Adjuvants
_ at Applicaton® (b a/A) | (days) (Ib ai/A)
Uvalde, TX; 70% DF PRE: dry seed - 0.46 NA Broadcasi (i5.1) 0.46 None
ress PPI 045 | NA | Broadeast(14.9) | 045 None
POST. § nodes detectable | 0.25 | NA | Broadeast(14.7) 0.25 None

* EP - End-use Product; 70% dry flowable (DF).

® Three separate plots were treated ai each trial site; one plot received a singie preemergence (PRE) appiication. one plot
received a single preplant incorporated (PPI) application, and one plot received a single early postemergence (POST) application
Preemergence and preplant incorporated applications were made on the day of planting at all sites except one (Sprngsield, NE.
1997) in which applications were made three days prior to planting.

¢ RTI = Retreatment Intervad not applicable (NA) because only one application was made at each test plat.

TABLE B.1.3. Trial Numbers and Geographical Locations.

NAFTA Growing Region Field com

. Submitted ’ Requested

Canads ' US

[1S)

5 19 i7
6 1 1
Total - 23 20

B.2. Sample Handling and Preparation

‘Single samples were collected from the PRE and PPI plots, and duplicate samples were collected
from the POST plot. Samples were frozen at the field within 3 hours of sampling. Frozen
samples were shipped within 62 days of collection to the analytical laboratory, where sampies
were stored at <-15 °C until analysis.

B.3. Analytical Methodology

- Samples of field com forage, stover, and grain were analyzed for residues of amicarbazone and
its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 by Bayer Corporation (Sulwell,
KS) using the LC/MS/MS method proposed as the enforcement method for plant commodities.
Only a brief description of the method was included in the submission. For a complete
description of the method, refer to the DER for MRID 45121708,

Briefly, homogenized samples of field comn forage, stover, and grain were extracted using an
accelerated solvent extractor. The exrract, following centrifugation, was cleaned up by sohd
phase extraction. Residues were quantitated by LC/MS/MS, using deuterated internal reference
standards of amicarbazone and its metabolites DA MKH: 3586 and iPr-2-OH DA MKH 3586.
Residues of metabolites were reporied as parent equivalents. The validated LOQ was 0.01 ppm
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each for amicatbazone and ifS Thetabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 in/on
all field com matrices. The limits of detection (LODs) were calcx;llawd to be 0.001, 0.006; and

0.001 ppm for each analyte in/on field com forage, stover, and graun, respectively (three times the
standard deviation of the average control response). : : :

C.  RESULTS AND DISCUSSION

The petitioner conducted a total of 23 field corn field trials.in Regions 1 (NY and PA, 2 mals), 2
(GA, 1 tial), 5 (1A, IL, IN, KS, MI, MN, MO, NE, and OH; 19 tnals), and 6 (TX; 1 mal), duning
the 1997 and 1998 growing seasons.” The number and locations olf field trials are in accordance
with OPPTS Guideline 860.1.500 for field corn. The 23 field corn field trials each consisted of
three plots treated according to different treatment regimens; a fourth plot was not treated to
generate control samples. At the first plot, a single broadcast prec‘mergcnce (PRE) application of
the 70% DF formulation was made at ~0.45 Ib ai/A on the day of planting field com seed. At the
second plot, a single broadcast preplant incorporated (PPI) applicaiu'on was made to the soil at ~
-0.45 Ib ai/A on the day of planting; the formulated solution was i'ncorporatcd into the soil.to a
-depth of -2 inches prior to planting. At the third plot, 2 single early postemergence (POST)
broadcast application was made at ~0.25 1b ai/A, approximately 42 days after planting.
Applications were made in 9.9-20.2 gal/A of water using ground equipment.

Samples from all trials were collected at the following growth stages: forage was collected at the
late dough to early dent stage, 74-118 days posttreatment from the|PRE and PPI plots and 30-78
days posttreatment from the POST plot; and stover and grain were{collected at crop maturity,
110-167 days postireatment from the PRE and PPI plots and 67-125 days posttreatment from the
POST plot. To evaluate residue decline, additional samples of field com forage, stover, and
grain were collected at various posttreatment intervals from each treatment plot of two 1997 field
‘trials (Howe, IN and Sutwell, KS).

Residues of amicarbazone and its mstaboiitcs DA MKH 3586 and iPr-2-OH DA MKH 3586 '
in/on field corn forage, stover, and grain were quantitated using thé proposed LC/MS/MS
enforcement method. Method validation and concurrent method recovery data are presented in
Table C.1. The study submission did not distinguish between recovery data generated for
method validation and concurrent validation data. The validated limit of quantitation (LOQ) was
~ 0.01 ppm for each analyte. This method is adequate for data collection based on acceptable -

* concurrent method recovery data. '

Residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586
infon field com commodities are presented in Table C.3; a summary of residue data in field com
commodities is presented in Table C.4. Following a single preemetgence application to field

corn at 0.44-0.46 1b ai/A, combined residues of amicarbazone and its metabolites DA MKH 3586
and iPr-2-OH DA MKH 3586 were <0.030-0.211 ppm in/on forage samples, <0.030-0.150 ppm
in/on stover samples, and <0.030-<0.032 ppm in/on grain samplecs. o

DP Barcode D288216/MRID No.-45121710 N o . Page 9 of 26 '
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Gl Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
o= @ DACO 7.4.1/0PPTS 860.1500/0ECD 1A 6.3.1, 6..32. 6.3.3and 1A 83.1,83.2.833
"# Crop Field Trial - Ficld Com

Following a single preplant Thcorporated application to field comn at 0.44-0.46 1b ai/A. combined
residues of-amicarbazone and its metabolites DA MKH 3586 and 1Pr-2-OH DA MKH 35806 were
<0.030-0.172 ppm in/on forage samples, <0.030-0.432 ppm in/on stover samples. and <0.030-
<0.034 ppm in/on grain samples. ‘

Following a single early pdslemcrgencc application to field com at-0.24-0.26 b ai/A, combined
residues of amicarbazone and its metabolites DA MKH 3586 and 1Pr-2-OH DA MKH 3586 were
<0.030-0.557 ppm in/on forage samples, <0.030-0.240 ppm in/on stover samples, and <0.030-
<0.045 ppm in/on grain samples.

Apparent residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH
* 3586 were each less than the method LOQ (<0.01 ppm) in/on 24 samples each of untreated field
comn forage, stover, and grain.

In two field com field mials (KS and IN), samples of forage, stover, and grain were collected at
four intervals following the last application to evaiuate residue decline. Residue dechine data
from the IN trial indicated that combined residues of amicarbazone and its metabolites DA MKH
3586 and iPr-2-OH DA MKH 3586 did not significantly increase or decrease with increasing
PHI's. All residues were below the method LOQ at each sampling interval in/on all samples
"(except one sample of forage) from the KS decline trial; therefore, declin€ could not be
evaluated.

The petitioner reported the dry matter content for all samples collected in these trials. Dry marter
contents were 19-43% for forage. 29-71% for stover, and 63-95% for grain. The values for stover
are all lower than the value reported in Table 1 of OPPTS 860.1000 (83%); the forage and grain
ranges are closer to expected values (40% and 88%. respectively). '

Sample storage conditions and intervals are summarized in Table C.2. The maximum storage
intervals of crop samples from harvest to analysis were §1 1-821 days (~27 months) for field com
forage, stover, and grain. In support of the field comn field tnals, the pentioner cited storage
stability data (refer to the DER for MRID 45121 633) submitted in conjunction with a com
- metabolism study which demonstrated that the extraction profile and metabolite profiles were
generally stable in comn forage. stover, and grain for 8, 7, and 11 months, respectively. These
data are insufficient to support the current field trial study because only very limited quantitative
data were-included in MRID 45121633 and because they do not reflect the storage intervals of
' the field trial samples. The petitioner also stated that reanalysis of the 1997 field wnal samples
after up to 26 months of frozen storage demonstrated similar residue levels; however, no data to
support this statement were included in the submission. The petitioner submit data
demonstrating the stability of residues of amicarbazone, DA MKH 3586, and 1Pr-20H DA MKH -
3586 in/on field corn forage. stover, and grain during up to 27 months of frozen storage.

DP Barcode D2858216/MRID No. 45121710 ' Page 10 of 26
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Amicarbazone/MKH 3586/PC Code 1140047Arvesta Corporanon| . . . )
DACO 7.4.1/OPPTS 860.1500/0BCD 0A 6.3.1,6.3.2,6.3.3 and [1A 8.3.1,8.3.2,833

Crop Field Trial - Field Com

v ——

-

TABLE C.1. — Summary of Conicurrent Recoveries of Amicarbazone and Its Metabolites DA MKH 3586
and iPr-2-OH DA MKH 3586 from Field.Corn Matrices. : :
Matrix Analyte ' Spike level | Ssmple sizz " Recoveries (%) Mean = std dev
) {(ppm) (a) (%)
Fieldcors | Amicarbazone 0.010 14 73, 74, 82,182, 84, 85, 86, 87, 88, 84:7
forage 88,190, 91, 94, 98
. 0.050 3 '30, 84, 85
0.600 3 71,73,75
DA MKH 3586 0.010 14 80, 85, 88,90, 90, 91, 92, 92, 95. 92:6
‘ 99, 100, 102, 107, 111
0.050 3 91,94, 94
0.600 3 R0, 80, 84
iPr-2-OH DA MKH 3586 |  0.010 14 79, 83, 83, 85, 87, 86, 89, 91, 91, 90 =9
96, 94, 98, 100, 119 -
0.050 3 85, 94,95
0.600 3 79, 82, 83
Fieldcom | Amicarbazone 0.010 12 70,71,73,75,78,78,79,82,84, | 8010
stover 88, 96, 106
' 0.050 3 82, 83,86
0.500 3 70,70. 71
DA MKH 3586 0.010 12 77,87, 90, 90, 91, 91,92, 93, 93, 91=8
: 94,98, 115
0.050 3 92,94, 95
0.500 3 19,82, 84
iPr-2-OH DA MKH 3586 | 0.010 12 68, 76, 78, 80, 84, 85, 85, 85, 89, 85=8
90, 95, 102
0.050 3 85, 90, 96
0.500 3 78,81, 86
Fieldcom - | Armicarbazone .0.010 16 70, 70, 71, 72, 76, 76, 76, 85, 85, 82=9
grain 87,89, 90, 91, 91, 52, 95
0.050 6 70, 74183, 85, 90, 93
DA MKH 3586 0.010 16 71,74,76,75,77, 79. 79, 82, 84, 859
' 86, 86, 88, 92, 96, 98, 100 .
0.050 72,79,i87, 89, 93,94
iPr-2-OH DA MKH 3586 |  0.010 16 69, 70, 78, 80, 80, 87,87,85,90, | 8911
' 92,95, 97, 105. 105, 110, 105
0.050 .6 77,78.191, 91, 95, 97

DP Barcode D288216/MRID No. 45121710
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~=- ., @ DACO 7.4.1/OPPTS 860.1500/CECD A 6.3.1. 6.3.2.6.3.3 and I0A 8.3. l 832,833

#

"% Crop Field Trial - Field Com

~ Summary of Storage Conditions.

Harvest to Analysis *

TABLE C.2. .
Matax Storage Temp. (°C) | Actual Storage Duration from Interval of Demonstrated Siorage

Stability

Field corn forage

Field carn stover

Field comn grain

<-15

364-811 days (12.0-26.6 months) .

Noae avajlable

336-818 days (11.0-26.9 months)

None available

336-821' days (11.0-27.0 months)

None available

* Samples were anslyzed within 29 days of extraction.

DP Barcode D288216/MRID No. 45121710
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Jf  Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation _ )
it DACO 7.4.1/OPPTS 860.1500/0ECD IIA'6.3.1, 6.3.2, 6.3.3 and IIA 8.3.1,8.5.2, 8.3.3

Crop Field Trial - Field Corn_ -
TABLE C.4. ~ Summary of Kesidue Data from Field Corn Field Trials with Amicarbazone.
Commodity | Total Applic. | PHI Analyte Residue Levels (ppm)*
R:i‘,‘;(;b (days) 4 “n | Min | Max |HAFT®|Medisn | Mead Std.-
1. Dev.
Field corn trested preemergence (PRE)
Forage 0.440:46 | 74- Amicarbazone 23 | <0.010 | 0.1197 | 0.1197 | 0.0107 | 00i7 | 0.024
}18 DA MKH 3586 <0.010 | 0.0634 | 0.0634 | 0.0067 | 0.013 | 0.014
' ' iPr-2-OH DA MKH 3586 '<0.010 | 00387 | 0.0387 | 0.0081 | 0.013 | 0011
Total 1<0.030 | 8211 | 0211 | 0.031 | 0022 | 0.043
Stover 044046 | 110- Amicarbazone 23 | <0010 | 0.0589 | 0.0585 | 0.0078 { 0.014 | 0013
167 DA MKH 3586 <0.010 | 0.0423 | 0.0423 | 0.0114 | 0.014 | 0.011
iPr-2-OH DA MKH 3586 <0.010 | 0.0946 | 0.0946 {00077 | 0.019 | 0.024
Towl . <0030 | 0150 | 0150 | 0.030 | 0.047 | 0.038
" {Grain 0.44-0.46 | 110- Amicarbazone 23 | <0.010 | <0.010 | <0:010 | 0.005 | 0005 | 0
' 167 DA MKH 3586 <0.010 | <0.010 | <0.010 | 0.005 | 0.005 0
iPr-2-OH DA MKH 3586 | | <0.010 { 0.0122 | 0.0122 | 0.005 | 0.006 | 0.005
Total . <0.030 | <0.032 | «0.032 | 0.015 | 0.016 | 0.003
_ {Field corn reated preplant incorporated (PPY) ) ’
Forage 0.44-0.46 | 74- Asmicarbazone 23 { <0.010 | 0.0919 | 0.0919 { 0.0108 | 0019 | 0.020
- 18 DA MKH 3586 <0010 | 0.0575 | 00575 | 0.0084 | 0.013 | 0.012
iPr-2-OH DA MKH 3586 | - | <0.010 | 0.0304 | 0.0304 | 0.6160 | 0.013 | 0.008
, _ Total <0030 | 0.172 | 6172 | 0036 | 0045 | 0036
.| Stover 0.440.46 | 110- Amicarbazone |23 | <0.010 | 0.1332 | 0.1332 | 0.0064 | 0.015 |.0.028
167 DA MKH 3586 <0.010 | 0.0987°| 0.0987 | 0.0115 | 0.017 | 0.020
{Pr-2-OH DA MKH 3586 <0.010 | 02001 | 0.2001 | 0.0073 | 0.025 | 0.043
" Total <0030 | 0432 | 0432 | 0036 | 0061 | 0.086
Grain | 0.44-0.36 | 110- | Amicarbazone 23 | <0010 | <0.010 | <0.010 }: 0.005 | 0005 0
167 DA MKH 3586 <0.010 | <0.010 | <0.010 | 0.005 | 0.005 0
iPr-2-OH DA MKH 3586 <0.010 | 0.0138 | 0.0138 | 0.005 | 0.006 | 0.063
Total <0.030 | <0.034 [ <0.034 | 0.0i5 | 0.016 | 0.003
Field corn treated carly postemergence ’ )
Forage 0.24-0.26 | 19-78 Amicarbazone 46 | <0.010 |'0.3956 | 0.3949 | 0.0295 | 0.050 | 0.080
‘ DA MKH 3586 <0.010 | 0.1285 | 0.1252 | 0.0075 | 0.015 | 0.025
iPr-2-OH DA MKH 3586 <0.010 | 0.0343 | 0.0333 | 0.0086 | 0.010 | 0.007
Totsl <0030 | 0.557 { 0.553 | 0.047 | 0.075 | 0.110
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(2% Amicarbazone/MKH 3586/PC Code 1 14004/Arvesta Corporaton
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El‘;’uBLE CA. - Summ‘aronf--iI:;i?lue-Dz(-a-fmm Field Corn-Field Trials-with-Amicarbazone.
Commodity | Total Applic. | PHI Analyte Residue Levels (pprm)*
Rate (1b (days) . ;
aiiA) —_— n | Min. | Max. |HAFT®|Mecdian | Mean | Std.
. Dev.
Stover 0.249.26 67- Amicarbazone 46 | <0.010 { 0.1690 | 0.1579 { 0.0211 { 0.037 | 0.039
123 DA MKH 3586 <0.010 | 0.0615 | 0.0549 | 0.0111 | 0.015 { 0.012
iPr-2-OH DA MKH 3586 <).010 | 0.0796 { 0.0790 | 0.0070 | 0.014 0.016
Total <0.030 | 0.240 0.226 0.050 | 0.066 0.059 -
Grzu'x? 0.240.26 67- Amicarbazone 46 | <0.010 | 0.0250 | 0.0175 | 0.005 | 0.005 | 000>
123 DA MKH 3536 <0.010 | <0.010 | <0.010 { 0005 | 0.005 £
iPr-2-OH DA MKH 3586 <0.010 <Q.010 <0010 | 0.005 | 0.005 } 0.00)
Total <0.030.}'<0.045 ] <0.038 | 0.015 | 0.016 | 0.003

* For the calcujation of minimum, maximum, and HAFT values, the LOQ value (<0.01 ppm) was used lor residues reported
between the LOQ and LOD and as nondetectable (ND) io Table C.4. For calculation of the mean and standard deviation. % the
LOQ (0.005 ppm) was used {or torage and grain residues reported below half the LOQ, and the LOD value (0. 006 pprn) was
used for stover values reported as ND (% the LOQ was less than the LOD for stover); the reported residue value was used for all
forage and grain residues greater than 0.005 pprm and for all stover vaiues greater than 0.006 ppm. 'or the deciine trials, residuc
data trom the normal harvest interval only were included in the summary calculations.

* HAFT = Highest Average Field Trial.

D. CONCLUSION

The submitted field corn field trial data reflect the use of amicarbazone as a single broadcast
application to field comn either as a preemergence or. preplant incorporated application at 0.45 1b
ai/A, or an early postemergence application at 0.25 1b ai/A. The residue decline data indicate that
‘combined residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH
3586 did not significantly increase or decrease with increasing PHI’s. An acceptable method was
used for quantitation of residues in/on field com commodities. Additional storage stability data,
as well as information pertaining to weather conditions and soil charactenstics. should be
submitted to support this study.

E. REFERENCES

“None.

F.  DOCUMENT TkACKmG

Rbl: ChemTeam: 02/24/65:_ ChemSAC: 03/16/05
Petition Number: PP#0F6131

DP Barcode: D288216
PC Code: 114004

Template Version September 2003
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Priﬁaary Evaluator Manying Xue, Chemust N o
‘ ' RAB3/HED (7509C) /mumx Date: 03/23/05

Approvéd byA ' Leung Cheng, Senior Chemist W
'= . RAB3/HED (7509C) ( ate: 03/23/05

This DER was ongmally prcpared under contract by Dynamac Corporation (20440 Century
Boulevard, Suite 100; Germantown, MD 20874; updated draft subrmtted 09/21/2004). The DER

has been reviewed by the HED and revised to reflect current OPP policies.

STUDY REPORT:

45121711 Krolski, M. (2000) MKH 3586 70 WG--Magﬁitudc of the Residues in Corn Aspirated
Grain Fractions and Comn Processed Commodities: Lab Project Number: 109559: M619CQOQ3.

Unpublished study prepared by Bayer Corp. 239 p.

EXECUTIVE SUMMARY:

Arvesta Corporation has submitted a processing study with field corn grain. Residues of
amicarbazone were nondetectable (<0.001 ppm) in/on field corn grain collected 113 days
following a single postemergence foliar broadcast application of the 70% DF formulation at 1.24
(5x) Ib al/A; detectable residues of metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586
were below the method limit of quantitation (LOQ; <0.01 ppm) in corn grain, at 0.0011-0.0014
and 0.0037-0.0096 ppm, respectively. The average combined residues of amicarbazone and its
metabolites, reported as amicarbazone equivalents, were <0.0097 ppm.

The processing data for amicarbazone indicate that residues of amicarbazone, parent are not
likely to concentrate in any processed corn commodity; residues of amicarbazone were

nondetectable (<0.001 ppm) in/on all subsamples of starch, meal, grits, flour, and refined oil
(dry- and wet-milled) processed from treated corn grain. '

The processing data for DA MKH 3586 indicate that residues of DA MKH 3586 may concentrate
slightly in com meal and grits (processing factors of 1.1x) but do not concentrate in starch, flour,
or refined oil (<0.001 ppm in all subsamples).

The processing data for iPr-2-OH DA MKH 3586 indicate that residues of iPr-2-OH DA MKH
3586 may concentrate in comn meal (processing factor of 1.3x), are not likely to concentrate in
corn flour (processing factor of 1.0x) or grits (processing factor of 0.8x), and reduce in starch and
refined oil (processing factors of <0.2x).

DP Barcode D288216/MRID No. 45121711 Page 1 of 11
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Total combined residues of amicarbazone and its metabolites concentrated shghtly in corn meal
(processing factor of 1.2x) but did not concentrate in starch (0.3x), grits (0.9x), flour (1.0x), or
refined,oil (0.3x).

Residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586
in/on field corn grain and its processed commodities were quantitated using the proposed
LC/MS/MS enforcement method. The validated LOQ was 0.01 ppm for each analyte, and the
limit of detection (LOD) was 0.001 ppm. This method is adequate for data collection based on
acceptable concurrent method recovery data.

The maximum storage intervals for processing study samples from harvest/processing to analysis
were 355 days (11.7 months) for corn grain, 21-37 days (-~} month) for starch, grits, and refined
oil (wet-milled), 62 days (2 months) for meal, and 112 days (3.7 months) for refined oil
(dry-milled). Samples of corn grain were processed ~ | year after harvest. In support of this

-study, the petitioner referenced storage stability data generated in conjunction with the field com
field trials (refer to the DER for MRID 45121710), reflecting reanalysis of 1997 field trial
sarmples after up to 26 months of frozen storage; however, we note that no supporting data were
included in MRID 45121710 to support the petitioner’s statement that reanalysis of samples
demonstrated similar residue levels. Additional data are required to support the storage stability
study reported in MRID 45121710, :

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the processing study residue data are
classified as scientifically acceptable, pending submission of the additional storage stability data
required for the field corn field trial study (refer to the DER for MRID 45121710).

The acceptability of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document, DP Barcode D288216.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
No deviations from regulatory requirements were reported which would have an impact on the
vahidity of the study. :

A. BACKGROUND INFORMATION
Amicarbazone is a selective herbicide intended for preplaﬁt, preemergence, or early

postemergence application to field corn for control of anpual broadleaf weeds. The mode of
action for amicarbazone is inhibition of photosynthesis.

DP Barcode D288216/MRID No. 45121711 Page 2 of 11
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TABLE A.1.

Amicarbazone Nomenclature.

Chemical structure

0] o)
Common name Amicarbazone
Company experimental name MKH 3586 ‘
TUPAC pame $-amino-N-terr-buryl-4,5-dihydro:3-isopropyl-5 0xo-1 A4-1,2,4-triazole-1 <arboxamide
CAS pame 4-amino-N<1,1 -dimethylethyl)-4,5 dirydro-3<1 tneth ylethyi)-S oxo-14-1,2 4-riazole-1-
carboxamide ’
CAS # 129909-90-6 .
End-use formulation (EUP) 70% dry flowable (DF) forrmulation ( EPA Reg. No. 66330)
TABLEA.2. Physicochemical Properties of Technical Grade Amicarbazone.
Parameter Value Reference®
Melting point/range 137.5°C MRID 45121501
pH 7.06 (2.5% shury) MRID 45121501
Density 1.12 g/mL @ 20°C MRID 45121501
Water solubility 46gL - |MRID 45121501
Solvent solubility n-Hepiane = 0.07, xylene =9.2, MRID 45121502
(g’'L) 1-octanol = 43, 2-propanoi = 110,
ethyi acetate = 140, acetone >250,
polvethylene glycol = 79, acetonitrile >250,
dimethylsulfoxide = 250, dichloromethane >250
Vapor pressure 3.00 x 10*Pa @ 25°C MRID 45121501
1.30 x 10*Pa @ 20°C
Dissociation constant, pK, Does not dissociate. No acidic or basic properties. MRID 45121501
Octanol/water partition pKa = 17(log P, =1.23 @ pH 7 (20°C) MRID 45121502
coefficient, Log(Kow)
UV/visible absorption Peak @221 nm; molar absorptivity (1000 cm*”/mol) MRID 45121501
spectrum

* D288202, MRIDs 45121501 & 45121502, S.B. Mathur, 07/07/2003. -

DP Barcode D288216/MRID No. 45121711
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B. EXPERIMENTAL DESIGN

B.1. Application and Crop Information

TABLE B.1.2. Study Use Pattern.

Location: EP Application Tank Mix
City, State; Y . . Ady
iy, State; rear Timing Application | RTP | Treat. | Method | Total Rate Adjuvants
Rate (Ib ai/A) | (days) No. (gal/A) (b ai’A)
Oxford, IN; 1998 | 70% DF | Postemergence, 1.242 NA i Broadcast 1.242 None
: 8 nodes detectable 119

* EP = End-use Product; 70% dry flowable (DF).
* RTI = Retreatment Interval, not applicable (NA) because only one application was rmade.

The petitioner noted that a total of six separate plots at the Oxford, IN trial site were treated:
three plots received a single preplant incorporated application of the 70% DF formulation at
-0.45, 1.35, or 2.25 Ib ai/A, and three other plots received a single postemergence application of
the 70% DF formulation at -0.23, 0.75, or 1.24 Iba/A. A seventh plot was not treated to
generate control samples. Analysis of the resulting corn grain samples indicated that grain from -
the plot treated postemergence at 1.24 Ib a/A contained the highest residues, and these samples
were chosen for processing. The petitioner only provided application data for this field trial.

B.2. Sample Handling and Processing Procedures

Bulk corn grain samples were frozen at the field and shipped on the day of harvest to the Food
Protein Research and Development Center at Texas A&M University (Bryan, TX) for -
processing. The bulk corn grain sample was stored frozen (s-12 °C) for ~1 year prior to
processing. Comn grain was processed into grits, meal, flour, starch, and refined oil using
small-scale mlling procedures. Aspirated grain fractions were also generated. Adequate
descriptions of the processing procedures and material balance flowcharts were provided.

Briefly, grain was dried to 10-13% moisture, then circulated through a dust-generating apparatus,
and light impurities were removed by aspiration. The aspirated light impurities (grain dust) were
classified by sieving and were separated using a Kice aspiration unit. The sample remaining after
aspiration was screened to remove large and small foreign particles and then divided into two
subsamples for dry milling and wet milling.

For dry milling, the cleaned grain was moisture-adjusted (20-22%), “tempered” for 2-2.5 hours,
and impact milled. After milling, the cornstock was dried and shaker screened to isolate hull,
germ, large, medium, and small gnits, coarse meal, meal, and flour. The germ was oven-dried,
heat-conditioned, flaked, and solvent extracted to remove crude cil from the flaked germ. The
solvent (hexane) was removed from the crude oil with heating, and the oil was refined. After
refining, the oil and soapstock were separated, and the refined oil was bleached and deodorized.

For wet-milling, the cleaned grain was steeped in water with sulfurous acid and then mulled to
recover germ, huil, gluten, and starch. After drying, the germ was heat-conditioned, flaked, and

DP Barcode D288216/MRID No. 45121711 Page 4 of 1t
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pressed through an expeller to liberate crude oil. The presscake was solvent extracted as
previously described for the dry- -milling procedure for crude and refined oil. Corn grain, gramn

dust, and processed commodities were frozen following processing.

B.3. Analytical Methodology

Samples of corn grain and its processed commodities were analyzed for residues of
arflicarbazone and its-metabolites DA MKH-3586-and iPr=2-:0H DA  MKH 3586 by Bayer
Corporation (Stilwell, KS) using the LC/MS/MS method proposed as the enforcement method
for plant commodities. Only a brief description of the method was included with the corn
processing study; for a complete description of the method, refer to the DER for MRID

45121708.

Briefly, homogenized samples of corn grain matrices were extracted using an accelerated solvent
extractor. The extract, following centrifugation, was cleaned up by solid phase extraction.
Residues were quantitated by LC/MS/MS, using deuterated internal reference standards of
amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586. Residues of

" metabolites were reported as parent equivalents. The validated LOQ was 0.01 ppm each for
amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 i/on all corn
matrices. The estimated method LOD previously determined for corn grain (0.001 ppm) from
the field trial studies (refer to the DER for MRID 45121710) was used for all corn grain
processed commodities.

Prior to analysis of treated samples, Bayer conducted method verification using corn starch, grits,
meal, flour, and refined oil. These samples were fortified with amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586, each at the method LOQ (0.01 ppm). Method
verification recoveries.of all analytes were 82-106% for starch, 78-94% for grits, 76-94% for
meal, 74-85% for flour, and 91-119% for refined oil.

C. RESULTS AND DISCUSSION

In a field corn study conducted in IN (Region 5), mature corn grain samples were collected 113
days following a single postemergence foliar broadcast application of the 70% DF formulation at
1.24 b aVA using ground equipment. Application was made to corn prior to ear formation.

Field comn grain was processed using small-scale milling procedures into meal, grits, flour, and
refined oil (dry milling) and starch and refined oil (wet milling). In addition, aspirated grain
fractions were generated, however, because application was made prior to ear formation, grain
surface residues were not expected, and aspirated grain fractions samples were not analyzed. The
petitioner provided detailed descriptions and material balance flowcharts for.corn grain
processing (not available electronically).

The results of the processing study are presented in Tabic C.3; ten subsamples of field corn grain
and three subsamples each of processed field com commodities were analyzed. Residues of
amicarbazone were nondetectable (<0.001 ppm) in/on treated corn grain prior to processing;

DP Barcode D288216/MRID No. 45121711 ' . Page S of 11
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detectable residues of metabolites DA MKH 3586 and iPr-2-OH DA MKH 3586 below the
method LOQ (<0.01 ppm) were observed in corn grain subsamples, at 0.0011-0.0014 and
0.0037-0.0096 ppm, respectively. The average combined residues of amicarbazone and its
metabolites, reported as amicarbazone equivalents, were <0.0097 ppm.

The processing data for amicarbazone indicate that residues of amicarbazone, parent are not
likely to concentrate in any processed corn commodity; residues of amicarbazone were
nondetectable (<0.001 ppm) in/on all subsamples of starch, meal, grits, flour, and refined ol
(dry- and wet-milled) processed from treated corn grain. .

The processing data for DA MKH 3586 indicate that residues of this metabolite may concentrate
- slightly in corn meal and grits (<0.001-0.0016 ppm; processing factors of 1.1x) but do not
concentrate in starch, flour, or refined oil (<0.001 ppm in all subsamples).

The processing data for iPr-2-OH DA MKH 3586 indicate that residues of this metabolite may
concentrate in corn meal (0.0072-0.0112 ppm; processing factor of 1.3x), are not likely to
concentrate in corn flour (0.0055-0.0090 pprm; processing factor of 1.0x) or grits (0.0048-0.0078
ppm; processing factor of 0.8x), and reduce in starch (<0.001-0.0016 ppm; processing factor of
<0.2x) and refined oil (<0.001 ppm; processing factor of <0.2x).

Total combined residues of amicarbazone and its metabolites concentrated slightly in corn meal
(processing factor of 1.2x) but did not concentrate in starch (0.3x), grits (0.9x), flour (1.0x), or
refined ol (0.3x).

Apparent residues of amicarbazone and its metabolites DA MKH 3586 and iPr-2-OH DA MKH
3586 were each less than the method LOD (<0.001 ppm) in all untreated corn grain (RAC),
starch, meal, grits, flour, and refined oil samples, except for one corn grain control sample which
bore detectable residues at the method LOD (0.0010 ppm).

The reported concentration factors do not exceed the theoretical concentration factors.
According to Table 3 of OPPTS 860.1520, the maximum theoretical concentration factor for
corn is 25x for corn oil. Concentration factors for other corn processed commodities are not
listed in OPPTS 860.1520. :

Residues of amicarbazone and its metabolites DA-MXH 3586 and iPr-2-OH DA MKH 3586
in/on field corn grain and its processed commodities were quantitated using the proposed
LC/MS/MS enforcement method. Concurrent method recovery data are presented in Table C.1.
The validated LOQ was 0.01 ppm for each analyte. This method is adequate for data collection
based on acceptable concurrent method recovery data. :

Table C.2 lists the storage conditions and intervals for samples used in the field com processing
study. The maximum storage intervals of processing study samples from harvest/processing to
analysis were 355 days (11.7 months) for corn grain, 21-37 days (-1 month) for starch, grits, and
refined oil (wet-milled), 62 days (2 months) for meal, and 112 days (3.7 months) for refined oil

- DP Barcode D288216/MRID No. 45121711 Page 6 of 11
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(dry-milled). Samiples of corn grain were processed -1 year after harvest. In support of this
study, the petitioner referenced storage stability data generated in conjunction with the field com
field trials (refer to the DER for MRID 45121710) reflecting reanalysis of 1997 field trial
samples after up to 26 months of frozen storage; however, we note that no supporting data were
included in MRID 45121710 to support the petitioner’s statement that reanalysis of samples
demonstrated similar residue levels. Additional data are required to support the storage stability
study reported in MRID 45121710. .

All processed commodities were initially analyzed within 41 days of processing, except for the
dry-milled refined oil which was stored almost 4 months from processing to analysis. The
petitioner stated that, because no residues were observed in the wet-milled refined oil, which was
analyzed within 19 days of processing, the lack of detectable residues in dry-milled refined oil 1s
not due to degradation upon storage. HED will not require storage stability data for corn

. processed commodities to support this study, provided that the required additional storage
stability data are submitted for field com grain. When submitted, the storage stability data for
field cor grain may be used to support the storage conditions and intervals for corn meal

samples.

TABLE C.1. Summarjv of Concurrent Recoveries of Amicarbazone from Field Corn Matrices.
Matnx Analyte Spike levgl (ppm) | Sample size (n) Recoveries (%) Mean = sid dev
(%)
Com, grain Amicarbazone 0.01 12 53, 60,61, 62,63, 65, 667
66.66,71,71,76, 81
DA MKH 3586 0.01 . 65, 66, 66, 65, 68, 68, 728
70, 72,76, 77, 86, 87
1PPr-2-O0H DA MKH 3586 0.01 61,63,64,67,71,72 75211
) 72,76, 81, 89, 91,92
Com, starch Amicarbazone 0.01 1 89 89
DA MKH 3586 0.01 78 78
{Pr-2-OH DA MKH 3586 001 98 98
Corn, grits Amucarbazooe 0.01 1 75 is
DA MKH 3586 0.01 ~ 77 77
Pr-2-OH DA MKH 3586 0.01 86 86
Com, meal Amicarbazone 0.01 I 70 70
DA MKH 3586 0.01 73 73
{Pr-2-OH DA MKH 3586 0.01 ' 96 96
Com, four Amicarbazone 001 1 108 108
Da MKFH 3586 0.01° 97 97
iPr-2-OH DA MKH 3586 0.01 87 ' 87
Refined comn o1l * | Amicarbazone 0.01 3 76,81,92 8338
DA MKH 3586 0.01 100, 104, 107 104=4
Pr-2-0H DA MKH 3586 0.01 89,93,93 922

DP Barcode D288216/MRID No. 45121711 Page 7 of 11
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TABLE C.2. Summary of Storage Conditions.

Matrix (RAC or Extract) Storage | Acmual Storage Duration from Interval of Demonstrated Storage
Temp. (°C) | Collection to Analysis Stability

Corn, grain s-12 337-355 days (11.1-11.7 months) None available

Starch 28-29 days (0.9-1.0 months) None available

Meal 41-62 days (1.3-2.0 months)

Grits 36-37 days (1.2 months)

Flour 30-35 days (1-1.1 months)

Refined ol (dry-milled) 111-113 days (3.7 months)

Refmed oil (wet-+mnilled) 19-21 days {0.60.7 months})

DP Barcode D288216/MRID No. 45121711 Page8of 11
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. %+§ Amicarbazone/MKH 3586/PC Code 114004/Arvesta Corporation
% s g DACO 7.4.5/0PPTS 860.1520/0ECD IIA 6.5.4 and IIIA 8.5
%"%  Pprocessed Food and Feed - Field Com

D. CONCLUSION

The field corn processing data indicate that total residues of amicarbazone and its metabolites
DA MKH 3586 and iPr-2-OH DA MKH 3586 may concentraté slightly in meal (1.2x average
pracessing factor). Total residues do not appear to concentrate in corn starch, grits, flour and

refined oil.
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