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Executive Summary

Propazine (6-chloro-N.N -bis(1-methylethyl)-1.3.5-triazine-2 4-diamine) is a member of the
chloro triazine cluss of herbicides. Other members of this pesticide class mnclude wtrazine,
cvanazine, and simazine. Propazine is a selective herbicide that can be applied before planting,
at planting. and after crop emergence for the preemergence control of annual broadl¢af weeds.
Currently. the only registered uses are for weed control of ornamental plants grown In contaners
under gréenhouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) 1dentified several data deficiencies for the reregistration of propazine. Ciba-Geigy.
which was then the basic manufacturer of propazine. elected to cancel its registrations of
propazine. Arother petitioner, Gritfin Corporation, is now supporting the previously cancelled
uses of propuazine on grain sorghum and has submitted residue chemistry data which have been
evaluated by HED and summanzed in this Chapter as a “new active ingredient.”

The use of propazine on gramn sorghum will be supported at a maximum single application rate of
1.2 Ib ai/A with a preharvest interval (PHI) of 60 days. Following HED review of the proposed
use directions and the submitted residue field trial data, the following label amendments are
required tor sorehum: (i) a maximum of one preemergence application per growing season; (i1} a
maximum scasonal rate of 1.2 1b ai/A; (ii1) a PHI of 70 days for sorghum forage; and (iv) a PHI
of 90 days tor surghum grain and stover. In addition, the following label restrictions should be
added for rotational crops: (i) do not rotate to leafy vegetables: (1} do not rotate to root crops or
cereals (small erains) at less than a 120-day plantback interval (PBJ)Y: (iii) rotation to all other
crops should be restricted to 4 12-month PB].

The EPA’s Office of Pesticide Programs (OPP) has determined that atrazine, propazing,
simazine, and degradants, diaminochlorotriazine (DACT), desisopropyl s-atrazine (DIA), and
desethyl s-atrazine (DEA) showld be considered as a Common Mechanism Group due 1o their
abtlity to suppress the pituitary LH surge and produce consequent effects on reproductive
function and reproductive development. For purposes of a cumulative risk assessment and as
part of the tolerance reassessment process for these pesticides, they should be considered as a
Common Mechuamsm Group (OPP Office Director Memo on Grouping Triazines. 3/31/2002).

Tolerunces are currently established {40 CFR §180.243] for residues of propazine per se infon
sorghum commodities (forage, gran, stover. and sweet sorghum} at 0.25 ppm. There are no
tolerances cstabhished for propazine residues in livestock commodities. The Federal Register
(Vol. 70. No. {19, June 22, 2005} has recently announced that Griffin Corporation has filed a
petition. PP#7F4837, to amend 40 CFR §180.243. by establishing tolerances for residues of
propazine und its two chlorometabolites: 2-amino-4-chloro, 6-isopropylamino-s-triazine (G-
30033) und 2 --diamino-6-chloro-s-trrazine (G-28273) infon sorghum stover. forage, and grain at
0.25 ppm.

For the purpose of consistency in nomenciature, the chforometabolites that are included in the
proposed tolerance expression will be referred to in this Residue Chapter by their company code
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designation. G-30033 will be used for 2-amino-4-chloro, 6-isopropylamino-s-triazine: it 1s noted
that some studh submissions also refer to the metabolite G-30033 as desethyl atrazine (DEA) or
atrazine desethvl. G-28273 will be used for 2,4-diamino-6-chloro-s-triazine: some study
submissions ul.éu refer to the metabolite G-28273 as diamino atrazine (DAA) or atrazine
desethvi-destsopropyl.

The nature of propazine residues 1 sorghum is adequately understood. Total radioactive
residues (TRR ) were 0.126. 0.133 and 2.344 ppm in/on sorghum forage, grain and fodder
(stover), respectively, following one preemergence application of [*Cpropazine at 1.96 Ib a/A
(1.6x the proposed single application rate). The parent propazine was identified at a range of
<0.001-0.01 | ppm (0.5-0.8% TRR} in sorghum matrices. The chlorometabolites (G-30033 and
(G-28273 were not detected in grain but were identified as minor residue components in forage
(8.7% TRR. 0.011 ppm) and stover {3.9% TRR. <0.091 ppm). Several free hydroxymetabolites
(propazine 2-hvdroxy: atrazine des-ethyl 2-hydroxy; and ammeline) were identified at slightly
higher combined levels in forage (22.2% TRR. 0.028 ppm), grain ( 12.6% TRR. <0.016 ppm),
and stover (8.2% TRR, <0.193 ppm).

The submitted sorghum metabolism study indicates that propazine is rapidly and extensively
metabolized in sorghum via: (i) N-dealkylation; (ii) replacement of chlorine by hydroxy: and (iii)
glutathione conjugation. The results suggest that the metabolism of propazine in sorghum 1s
similar 1o published and available plant metabolism studies for other triazine herbicides.
Consistent with the HED Metabolism Assessment Review Committee (MARC) decision
memoranda on atrazine (PC Code: 080803) dated 11/15/2000 (D270177) and 2/10/2003
(D288715). the residues of concern in plants for tolerance reassessment are the parent plus the
chlorometabointes G-30033 and G-28273.

The nature of propazine residues in ruminants is understood. In a goat metabolism study where
[“Clpropazine wus administered orally to a lactating goat at 9.9 ppm (~35x the estimated dietary
burden of 0.29 ppm) in the diet for seven consecutive days, TRR were 0.080-0.238 ppm in milk,
1.123 ppm in liver, 1.041 ppm in kidney, 0.209 ppm in muscle, and 0.160 ppm in fat. The parent
propazine was not detected 1in goat milk or tissues. The chlorometabolite G-28273 was the
principal residue 1dentified in milk (63.4% TRR, 0.141 ppm), fat (50.4% TRR, 0.080 ppm),
muscle (26.1% TRR. 0.054 ppm), and liver (2.7% TRR, 0.03] ppm). The metabolite G-30033
was 1dentified in milk (9.4% TRR. 0.021 ppm) but not in tissues. The remaining radioactivity in
goat milk and tissues was characterized to be comprised of up to s:x unknown metabolites.
Although each unknown accounted for <7% TRR in milk, several unknowns were present at
significant levels in goat hissues. None of these unknown residues co-chromatographed with the
17 reference standards including standards of known chloro- and hydroxy-metabolites of triazine
herbicides. When the study is evaluated according to OPPTS GLN 860.1300, the goat
metabolism data are classified as scientifically unacceptable because of insufficient
characterization of radioactive residues in goat matnces particularly in Kidney. liver, and muscle.
However, the Memorundum of Understanding between HED and Griffin Corporation for
Propazine (see [/]11/96 memo of M. Metzger) stated that if the availabie goat melabolism studies
adequately and separately determine residues of each chlorometabolite, each hydroxymetabolite,
and TRR for cach commodity for which data are required, then further identification work for the
metabolism studyv in which parent propazine was fed should not be required.
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Another soat metabolism study was performed using a radiolabeled hydroxymetabolite of
propaziné as the test substance. TRR were 0.025-0.029 ppm in milk, 0.006lppm in muscle.
0.001 ppm 1n fat (renal and omental), 0.110 ppm in kidney, and 0.036 ppm 1n liver
taken/collected from a lactating goat administered oraily with {U-""C|2-hydroxypropazine at
10.9 ppm in the diet for three consecutive days. Residue charactenzation was nct conducted in
muscle and tat tissues because of low radioactivity (<0.010 ppm). The test substance.
2-hydroxypropazine, was the major residue identified in all matrices accounting for 63.5% TRR
(0.069 ppm) in kidney, 77.2% TRR (0.028 ppm) in liver, and 65.0-69.4% TRR (0.017-0.020
ppm) in milk The only other metabolite identified was desisopropyl hydroxypropazine. which
was detected 10 munor amounts in all matrices: 2.9% TRR (0.003 ppm)n kidney. 3.6% TRR
(0.001 ppmy v liver and 8.2-8.5% TRR (0.002 ppm) in milk.

The nature of propazine residues in poultry is understood. TRR were 0.019-0.448 ppm in whole
egg, 0.010-0.669 ppm in egg yolk, 0.024-0.327 ppm in egg white, 1.196 ppm in liver. 0.961 ppm
in composite muscle. and 0.172 ppm in composite fat taken/collected from laying hens orally
administered with [“C]propazine at 20.3 ppm (- 102x the dietary burden MTDB of 0.2 ppm) in
the diet for i+ consecutive days. The parent propazine was not identified in poultry eggs or
tissues. The only residue component identified was G-28273 which was quantitated in poultry
matrices as tellows: liver (4.3% TRR, 0.171 ppm), muscle (18.3% TRR. 0.212 ppm). fat (48.1%
TRR. 0.083 ppm), egg yolk (35.3% TRR., 0.236 ppm), and egg white (51.9% TRR. 0.170 ppm).
Seven unknown compounds were detected in select matrices some of which were observed at
>10% TRR. The petitioner characterized these unknown metabolites 1o be relatively more polar

than propazince based on the chromatographic profiles.

Consistent with the HED MARC decision memoranda on atrazine (PC Code: 080803) dated
11/15/2000 (1D270177) and 2/10/2003 (D288715), the residues of concern in livestock for
tolerance reassessment are the parent plus the chlorometabolites G-30033 and G-28273. The
results suggest a Category 3 situation with regard to the need for livestock commodity tolerances
as per 40 CFR §180.6(a)3). There is no expectation of finite residues of propazine and its
chlorometabolites in livestock commodities as a result of the proposed use on sorghum. Thus,
livestock feeding studies are not needed. and tolerances need not be established for meat, milk,
poultry, and eggs.

An adequate enforcement method for plants is currently not available and 1s required for
propazine and its two chlorometabolites (G-30033 and G-28273). Currently, the Pesticide
Analytical Manual (PAM) Vol. H lists Method IV (AG-281) for the deterrmnaticn of only the
chlorometabalite (G-28273 in crops and livestock tissues. Samples of sorghum forage, grain, and
stover, that were collected from the sorghum field trials. were analyzed for residues of propazine
and its chlorornetabolites by Corning Hazelton analytical method CHW 6641-106 (Method 1,
Rev. ). The method determines residues of propazine and G-30033 by gas
chromatography/mass-selective detector (GC/MSD). while residues of G-28273 are determined
by GC/nitrogen-phosphorus detector (NPD). The limit of quantitation (LOQ) for each analyte in
all sorghum matrices 1s 0.05 ppm. Overall. the method is adequate for data collection based on
acceptable concurrent method recovery data. HED i1s recommending that the data-collection
method (CHW 6641-106, Method 1, Rev. 1) be subjected to an independent laboratory validation
(ILV) as per GLN 860.1340. If the ILV is successtul, then the method will be subjected to
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further validauon by Agency chemists at Analytical Chemistry Laboratory (ACL)/Biological and
Economics Analvsis Division (BEAD). At this time. livestock enforcement methods are not
required for the reinstatement of propazine uses on sorghum since there is no expectation of
finite secondary residues in livestock commodities.

According to FDA's PAM Volume L. Appendix II, propazine is completely recovered using
Section 302 (Protocol D), partially recovered using Section 303 (Protocol E}. and not recovered
using Section 304 (Protocol F). There are no multiresidue methods recovery data for the
chiorometabohites G-30033 and G-28273, and these data are required. To fulfill this
requirement. the petitioner is required to follow the directions for the protocols found in PAM
Vol. . Appendix 1 under paragraph (d)(1) of OPPTS GLN 860.1360. starting with the decision
tree for multiresidue methods testing and the accompanying guidance found in the suggestions
for producing quality data.

No storage slability data were submitted to support the sorghum field trials and limited field
rotational crop trials. However. the petitioner has indicated that a storage stability study has been
initiated and will be submitted in 2 separate report upon completion. Samples from the sorghum
field trials were stored frozen for 25.7-26.6 months prior to residue analysis. The maximum
frozen storage mtervals of samples from the limited field rotational crop trials were 129 days (4.2
months) for lettuce, 79 days (2.6 months) for mustard leaves, 100 days (3.3 months) for radish
tops and roots, 79 days (2.6 months) for turnip tops and roots, 141 days (4.6 months) for wheat
forage, 125 davs (4.1 months) for wheat hay. and 89 days (2.9 months} for wheat grain and straw.
The submitted plant and livestock metabolism studies are supported by adequate storage stability
data. The chromatographic profiles of residues appeared stable following re-analysis of select
matrices.

Pending submuission of supporting storage stability data and label revision. the proposed use of
propazine is supported by adequate residue data. Following a single preemergence broadcast
application of a representative FIC formulation of propazine at 1.47-2.43 1b ai/A (1.2-2.0x the
proposed single application raie), the results of the sorghum field trials indicate the following: In
sorghum forage harvested at a PHI range of 69-117 days. residues of propazine and G-30033
were each less than the LOQ (<0.05 ppm) infon 26 treated samples. Residues of G-28273 ranged
(.050-0.087 ppm infon four treated forage samples but were <0.05 ppm in/on 22 treated samples.
[n sorghum grain and stover harvested at a PHI range of 86-152 days, residues of propazine,
G-30033. and (5-28273 were each <0.05 ppm wmn/on 26 treated samples. These data support the
proposed tolerunce of (.25 ppm each for the combined residues of propazine and its two
chlorometabolites (G-30033 and (G-28273) in/on sorghum stover, forage. and grain. Residue data
on the aspirated grain fractions of sorghum are not required since the proposed use of propazine
on grain sorghum is for preemergence or preplant application.

A sorghum processing study is not required at this time but may be needed at a later date.

The nature of propazine residues in rotational crops is adequately understood. The study was
initiated by applying [“*Clpropazine to bare sandy loam soil at 2.39 Ib ai/A (~2.0x the proposed
single application rate for sorghum). Lettuce, turnip, and spring wheat were then planted in the

treated so1l as rotational crops at PBIs of 29, 120, and 365 days. At the 29-PBI, TRR were 1.298
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ppm for wheat forage. 5.787 ppm for wheat straw, and 1.680 ppm for wheat gruin heads. At the
120-day PBI. TRR were 0.103 ppm for lettuce, 0.179 ppm for turnip tops, 0.057 ppm for turnip
roots. 0.335 ppm for wheat forage. 1.987 ppm for wheat straw, and 0.928 ppm for wheat grain
heads. At the 365-day PBI, TRR were 0.209 ppm for lettuce, 0.450 ppm for wheat forage. 1.028
ppm for wheat siraw, and 0.245 ppm for wheat grain heads. Propazine was identified (<1-43%
TRR) in all rotational crop matrices from all PBIs, but appears to decrease with longer PBls. In
addition to the parent. the following metabolites were identified: atrazine des-ethyl (G-30033):
propazine 2-hydroxy (GS-11526): and atrazine des-ethyl 2-hydroxy (GS-17794). Quantitative
data pertaining to the level of metabolite identification is presented in the topical section for
OPPTS 860.1850. The primary metabolic products in rotational crops are similar to those found
in the sorghum metabolism study. The propazine residues of concern in rotational crops for the
purposes of tolerance establishment and risk assessment are consistent with the HED MARC
decision memerianda on atrazine (PC Code: 080803) dated 11/15/2000 (D270177) and 2/10/2003
(D288715). the vesidues of concern in plants for tolerance reassessment are the parent plus the
chiorometabolites G-30033 and G

Two limited lield rotational crop trials with propazine were conducted in NC and TX. At each
site. a 4 |b/eal flowable concentrate formulation of propazine was applied as a preemergence
ground sprav Lo grain sorghum, the primary crop, at a nominal rate of 1.2 Ib ai/A (1.0x the
proposed single application rate). The pnmary crop was removed (by cutting) from the plots
approximately 90 days after the test substance application. The following rotational crops were
then planted ut each Neld site: radish or turmp (a root vegetable), lettuce or mustard (a leaty
vegetable), anc winter or spring wheat (a cereal grain). The PBIs used in the study were 94, 127,
and 242/280) days for the NC ficld site and 97, 120, 195, and 239 days for the TX. ficld site.

The resuits of the NC trial indicate that residues of propazine, G-30033, and G-28273 were each
below the LOQ) of 0.0500 ppm in/on all samples of rotational crop commodities (mustard leaves,
turnip tops/roats. and spring/winter wheat forage, hay, straw, and grain) at all PBIs (94, 127, and
242/280 days). The results of the TX tnal indicate that residues of propazine, G-30033, and
(G-28273 were each below the LOQ of 0.0500 ppm in/on the following rotational crop
commodiues and PBIs: (i) lettuce leaves at a 97-day PBI; (11) radish root at PBIs of 97 and 239
days; (i1} wheat forage at PBIs of 120 and 195 days; (iv) wheat hay. straw, and grain at PBls of
97, 120, and 193 days. A few rotational crop commadities from the TX trial showed quantifiable
residues mcluding: (i) lettuce leaves at the 239-day PBI (propazine was detected at 0.0505-
0.0510 ppm. (5-30033 at 0.137-0.139 ppm, and G-28273 at 0.139 ppm); (i1} radish tops at the 97-
day PBI (propazine was detected at 0.051-0.052 ppm); and (iii) wheat forage at the 97-day PBI
(G-30033 was detected at 0.102-0.107 ppm).

Analytical standards for propazine are currently available at the National Pesticide Standards
Repository. However. standards for the chlorometabolites G-30033 and G-28273 are not
avatlable and are required.
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Regulatory Recommendations and Residue Chemistry Deficiencies

HED has exanuned the residue chemistry database for propazine and identified the residue
chemistry deficiencies listed below before the use of propazine on grain sorghum can be
reinstated.

. For consistency of the proposed use pattern with the submitted field tnal data. the
following label amendments are required for sorghum: (1) a maximum of one
oreemergence application per growing season: (i) a maximum seasonal rate of 1.2
Ib ai/A: (iit) a PHI of 70 days for sorghum forage: and {(iv) a PHI of 90 days for
sorghum grain and stover.

. A plant enforcement method 1s required. HED is recommending that the data-
-ollection method (CHW 6641-106, Method 1, Rev. 1) be subjected to an [LV as
per GLN 860.1340. If the ILV is successful, the method will be further validated
hv Agency chermists at ACL/BEAD.

. T'here are no multiresidue methods recovery data for the chiorometabolites
Gi-30033 and G-28273, and these data are required. To fulfill this requirement,
the peutioner is required to follaw the directions for the protocols found in PAM
Vol. I. Appendix II under paragraph (d)(1) of OPPTS GLN 860.1360, starting
with the decision tree for muluresidue methods testing and the accompanying
zuidance found in the suggestions for producing quality data.

. [he results of an ongoing storage stability study need to be submitted upon
sompletion to support the storage conditions and intervals of samples collected
from the sorghum field trials and himited field rotational crop tnals.

. Rotational crops
Lettuce (leafy crop):

Lettuce showed non-detectable residues or residues below the LOQ (0.05 ppm) at the NC
study tor parent plus the choloro metabolites at all PBIs (94, 127, and 280 days). TX
study ~howed that residues were below the LOQ at 97 days but lettuce leaves at the 239-
day PB! showed that propazine was detected at 0.0505-0.0510 ppm, G-30033 at 0.137-
(139 ppm. and G-28273 at 0.139 ppm. It 1s clear from these data that the label should
speciiv that there should be no rotation to any leafy vegetable.

Radish Tops (root vegetable) and wheat (cereal):

The NC study showed non-detectable residues or residues below the LOQ (0.05 ppm) at
the NC study for parent plus the choloro metabolites at all PBIs (94. 127. and 280 days)
tor the root and cereal crops. The TX study showed that residues were below the LOQ
tor the root and cereal crops except for two sites that showed the following: radish tops at
the 97-day PBI (propazine was detected at 0.051-0.052 ppm): and wheat forage at the 97-
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day PBI (G-30033 was detected at 0.102-0.107 ppm). Therefore, the label should specify
the following: "Do not rotate to root or cereal crops at PBIs less than 120 davs”.

In sumumary. the following labe) restrictions should be added for rotationai crops:

“Do not rotate to leafy vegetables. Do not rotate to root crops or cereals (small grans) at
less than a 120-day PBL”

In addition. the label needs to specify that rotation to all other crops should be restricted
to a [2-month PBI.

The regcistrant needs to submit a revised Section B reflecting the above restrictions.

Alternatively, if the registrant wants to propose a set of field accumulation in rotational
crop studies to establish shorter PBIs, then the crops selected for these field trials should
be sclected on the basis of those crop rotations that the registrant intends to support.
HED may be contacted to discuss possible reduced sets of field trials to fulfill these
requirements. When the required field rotational crop studies are submitied. appropriate
PBIs und tolerances for inadvertent residues of propazine and its chlorometabolites will
be determined.

. Analytical standards for propazine are currently available at the National Pesticide
Standards Repository. However, standards for the chlorometabolites (;-30033 and
(3-28273 are not available and are required.

. The tolerances established under 40 CFR §180.243 are currently defined for
residues of propazine per se. Griffin Corporation has filed a petition, PP#7F4837,
to amend 40 CFR §180.243, by establishing tolerances for residues of propazine
and its two chlorometabolites: 2-amino-4-chloro, 6-isopropylamino-s-triazine (G-
30033) and 2,4-diamino-6-chloro-s-triazine (G-28273) in/on sorghum stover,
forage, and grain at 0.25 ppm. The results of a sorghum metabolism study
indicate that the proposed tolerance expression for plants i1s appropriate.
Therefore, HED is recommending the revision of the residue defimtion under 40
CFR §180.243 to specify tolerances for the combined residues of propazine and
the chlorometabolites G-30033 and G-28273. Also, HED recommends that the
designation “(N)" be deleted from the 40 CFR for all tolerance level entries and
that the chemical name of propazine be revised to “*6-chloro-N N -bis(1-
methylethyl)-1 3.5-tnazine-2 4-diamine.”

. Tolerances for propazine residues of concern in meat, milk, poultry, and eggs are
not required for the purpose of this petition only. The results of the reviewed
ruminant and poultry metabolism studies suggest a Category 3 situation with
regard to the need for {ivestock commodity toierances as per 40 CFR §180.6(a)(3).
There is no expectation of finite residues of propazine and its chlorometabolites in
livestock commaodities as a result of the proposed use on sorghum. Thus,
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livestock feeding studies are not needed, and tolerances need not be established
for meat., milk, poultry. and eggs.

. The established tolerance for sweet sorghum should be revoked unless propazine
use on sweet sorghum is proposed and supporting residue data are submitted.

Background

The PC Code und nomenclature of propazine as well as the physicochemical properties. are
presented in the tables below.

Propazine Nomenclature.
PC Code 006308

Chemical struciure Cl

’ H H

Common name Propazine
Molecular Formula CH,N.CI
Molecular Werght 2207
TUPAC name 6-chloro-A° N*-di-isopropyl-1.3.5-triazine-2 4-diamine
CAS name 2.chloro-4.6-bis(isopropylaminoy-1.3.5-triazine

OR

6-chloro-A A -bist |-methylethyl)-1.3.5-triazine-2.4-diamine
CAS # 139-40-2

Physicochemical Properties of Propazine.

Parameter Value Reference
Melting pint 217.7°C RD D219079. 9/26/95. S. Malak
pH 5.66

Density, bulk density. [0.46 g/mL
or specific gravity

Water solubility 3.8 ppmoat 25 °C
Solvent solubility 14.252 ppro in acetone
(at 25 °C) 4,696 ppm in l-octanol
Vapor pressurc 2.9 x 10% mm Hy at 20 °C Product Chenustry Chapter of the
Propazine Reregistration Standard,
5/19/87
298 x 10” Tarr at 43 °C RD D219079, 9/26/95, S. Malak
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Physicochemical Properties of Propazine.

Parameter Value Reference

Dissociation vonstant. | Not applicable; practucally insolubie in water. | RD D219079. 9/26/95. S. Matak
pk
Octanol/water P=12347

partition coefficrent Log P = 3.08

UV/visible absorpuion | Not available
spectrum

860.1200 Directions for Use

SRRD issued vn June 30, 2004 a Propazine Use Closure Memo which details the food and
nonfood uses for the Reregistration Eligibility Decision (RED) risk assessments. The risk
assessments [or propazine will be based on the use sites and usage data in BEAD's LUIS report.
documents presented in the June 21 SMART meeting, and the product labels. Information on
food/feed usc patterns that will be supported is presented in Table 1. A tabular summary of the
adequacy of the chemistry science guideline topics, for the purpose of tolerance reassessment. is
presented in Tuble 2.

Following HED) review of the proposed use directions and the submitted field trial data. the
following label amendments are required for grain sorghum: (i) a maximum of one
preemergence application per growing season; (i) a maximum seasonal rate of 1.2 Ib ai/A: (iii) a
PHI of 70 davs for sorghum forage: and (iv) a PHI of 90 days for sorghum grain and stover.

[n addition, the following label restrictions should be added for rotational crops:

“Do not rotate to leafy vegetables. Do not rotate to root crops or cereals (small grains) at
less than a 120-day PBL”

In addition, the label needs to specify that rotation to all other crops should be restricted
to a 12-month PBL
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Propazine Summarv of Analytical Chemistry and Residue Data DP#: 323273
Table 2. Residue Chemistry Summary for Tolerance Reassessment of Propazine.
Current Tolerances | Additonat
GLN Data Regumirements (ppm) Data MRID Nos. !
(40 CFR §180.243] | Needed?
860.1200: Direcuions for Use N/A = Not Yes - See Table |
Applicable
860.1300: Nilure of the Residue - Plants N/A No 00024330 000244306
00024728 00087881
00111694 44184813
44184814° 44287315°
860.1200: Nuature of the Residue ~ Livestock N/A No 00087890 441848[5%
44184816 44184817
860.1340: Residue Analytical Method
Plant Commodities N/A Yes® 00041371 00068044
Q0087887 00112982
00118949 00119332
Livestook Commodities N/A No 00080630 (QUOE7889
QOO1L2982 (0140830
860.1360¢ Muluresidue Method N/A Yes® PAM Vol. 1
860.1380: Swrage Stability Data
- Plant Commodities N/A Yes®
- Livestnek Commodities N/A No
860.1400: Mavratude of the Residue - Water. Fish, N/A N/A
and Irrigated Crops
§60.1460: Magnitude of the Residue - Food N/A N/A
Handling
860.1480: Magnitude of the Residue - Meat, Milk. Poultry. Eggs
Milk and the Fat. Meat, and Meat None established No 00093525 00140830
Byproduets of Cattle, Goats. Hogs, Horses,
and Sheep
Eggs und the Fat. Meat, and Meat None established No 00087885
Byproducts of Poultry
860.1500- Croo Field Trials
Cereal Grains (Crop Group 15)
- Sorghumn grain 0.25 No 00016607 00016990
00016991 00016992
0006271 00044427
00047878 00063246
00065582 00068044
OCDO87880 00087884
00105170 00111672
00111693 00118949
44287316
Sorghim sweet 0.25 Yes '
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Propazine

Summary of Analvtical Chemistrv and Residue Data DP#: 3

Fable 2. Residue Chemisiry Summars for Tolerance Reassessment of Propazine.

GLN Data Requuements

Current Tolerances | Addittonal
ppm) Data MRID Now. -

[40 CFR §180.243] | Needed?

Forage. Fodder., and Straw of Cereal Grains (Crop Group 16)

- Sorghum torage and stover 0.23 each for No 00016607 000106990
~orghum forage and 00016992 00026271
stover 00044427 00047878

00063246 00065582
00068044 ODDETRED
00087884 00105170
00111672 442873167

860.1520: Processed Food/Feed

Sorghum None established No

860.1650: Submittal of Anaiytical Reference N/A Yes®

Standards

860.1850: Conhned Accumufation in Rotational N/A No 44184810°

Crops

860.1900: Field Accumulation in Rotational Crops N/A Yes® 44184811

L. References were reviewed in the 5/19/87 Residue Chemistry Chapter of the Propazine Registration
Standard Al other references were reviewed as noted.

2. Based on the submitted residue data, the following label amendments are required for serghum: 1) a
maximum of one preemergence application per growing seasan: (11} a maximum seasonal rate of 1.2 (b av/A;
(11 o PHIE of 70 days for serghum forage: and (1v) a PHI of 90 days for sorghum grain and stover.

3 DP Barcode D310517. §/31/05. J. Morales and G. Kramer.

4 A plant enforcement method is required. HED 15 recommending that the data-collection method (CHW

6641-106. Method 1. Rev. 1) be subjected to an ILV os per GLN 860.1340. If the ILV :s successful, the
method will be further validated by Agency chemists al ACL/BEAD.

There are no multiresidue methods recovery dawa for the chiorometabolites G-30033 and G-28273, and
these data are required. To fulfill this requirement, the petitioner is required to follow the directions for the
protocals found in PAM Vol 1, Appendix 11 under paragraph (d)(1) of OPPTS GLN £60.1360. starting with
the decision tree for multiresidue methods testing and the accompanying guidance found m the suggestions
tor producing quality data.

The resuits of an ongoing storage stabulity study need to be submitted upon completion 1o support the
storage conditions und ntervals of samples collected trom the sorghum field trials and Limited field

rofatienal crop inals

The eslablished wlerance tor sweet sorghum should be revoked unless propazine use on sweet sorghum is
proposac and supporting residue data are submitted.

Anaivinal standards for propazine are currently available at the National Pesucide Standards Repusitory.
Howeser, standards for the chlorometabolites G-30033 and G-28273 are not available and are required.
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Propazine Summary of Analytical Chemisury and Residue Data DP#: 323273

9. A set ol “eid accumulation in rotational crop studies is required because in the confined and lumited
rotationai crop study propazine and its chiorometabolites were identified 1n various rotational crops and
intervals and quanufied at fevels greater than 0.01 ppm. Based upon these limited field trials. restrnicnons of
nat less than one year for a plant back for propazine are needed on the end-use product labels. Crops
selected tor these field trials should be selected on the basis of those crop rotations that the registrant
mtends 11 support. HED may be contacted to discuss possible reduced sets of field trials o fulfili these
requireiments. When the required field rotational crop studies are submitted, appropnate PBIs and
tolerances for inadvertent residues of propazine and its chlorometabolites will be determmuned.

SUMMARY OF SCIENCE FINDINGS
860.1300 Nature of the Residue - Plants

The nature of propazine residues 1n sorghum is adequately understood. The submitted sorghum
metabolism study indicates that propazine is rapidly and extensively metabolized 1n sorghum via:
(1) N-dealkyvlstion; (i) replacement of chlorme by hydroxy. and (ii1) glutathione conjugation.

The metabolism of propazine in sorghum is similar to published and submitted plant metabolism
studies for other triazine herbicides.

Consistent with the HED MARC decision memoranda on atrazine (PC Code: 080803) dated
L1/15/2000 (D270177) and 2/10/2003 (D288715), the residues of concern in plants for tolerance
reassessment are the parent plus the chlorometabolites G-30033 and G-28273. In accordance
with decisions made for atrazine and simazine, all risk assessments should be done using parent
pius chlorometabolites as the residues of concern for dietary (food + water) assessments. These
decisions supercede the Memorandum of Understanding between HED and Griffin Corporation
for Propazine (see 1/11/96 memo of M. Metzger).

Figure | depicts chemical structures of propazine and its chloro- and hydroxy-metabolites that

were identifiec in plants and tivestock. The Executive Summary of the sorghum metabolism
study DER 1s 1eproduced in this TRED document and follows Figure 1.
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FIGURE 1.

Propazine and its Metabolites in Plants and Livestock.

Common Name £ ode)
Chermical Name

Substrate

Chemical struciure

Propazine (G-300.5:

2-chloro-4.6-bustisupropylamino)-s-
riazine

Sorghum forage. gram. and
slover

t20- and 363-day PBI
lettuce; 120-day PBI wernip
tops and roats: and 29-, 120-

2-amino-d-chlore. H-ropropylamino-s-
tmazine

265-day PB1 wheat forage:
and 29- and 120-day PBI
wheat grain and siraw.

and 363-day PBE wheat ; H H

torage, gramn and straw.
Propazine des-ethy! Sorghum forage and stover Cl
(G-30033 ) )\

Coat mulk

N -~

2-aminoe-4-chloro-o-T-methylethyd- Nl N CH
amino)-s-triazine [20- and 365-day PBI /l\ /)\ /k

lettuce; 120-day PBI wurmip HN N N CH
or A . s r B ;
= tops and roots; 29-, 120- and E

DACT
(G-2827%:

2. d-diammoe-6-chloro-s-treazine

Sorghum stover

Goat milk. liver. muscle. and
fist

Poultry fiver. muscle. tal.
cgg yolk, and egg white

Propazine 2-hvdroxy or

Sorghum forage. grain. und

Surghum forage. gran, and
sover

1 20- and 365-day PBI
lettuce: 120-day PBIwmip
tops and roots: and 28- [20-
and 365-day PBI wheat
torage. grain and straw

2-hydroxypropazine slover OH
(G-S11526)
Goeal kidney. liver. and milk CH, N N CH,
2-hydroxy -3.6-bis- [-methylethyl-amino - | (from the goat metabolism : |
s-tr1azine or study using | U-"C)2- /L /J\ 2N /l\
2-hydroxy-3.6-bis 1150propylaming j-s- hyvdroaypropazime as the test H,C N N N CH,
inazine substance! H H
120-day PB1 turmp tops.
29-dav PBI wheat forage
and straw: and 29- and 120-
day PBL wheat gran.
Desisopropyl hydroxypropazine Goat kedney, liver, and milk OH
{lrom the goat metabolism
d-amino-2-hydroxy-b-isopropylamimo- study using [UJ-"Cj2- X
razine hydroxypropazine as the test N N CH,
substance) /“\ A /J\
H.N N i CH,




Propazine Summary of Analvtical Chemistry and Residue Data DP#: 323273

FIGURE 1. Propazine and its Metabolites in Plants and Livestock.
Common Name - ode: Substrate Chenucal structure
Chemical Name
Ammeline (G5- 177919 Sorghum stover OH
2 d-diamino-G- s dross ss-tnazine I\I/L\f\;

| P

-~ ~
H,N N NH,

Triazine-methvi-triamine Sorghum stover NH,

(CGA- (01248 ’L
. P
N-t l-methy -1 3.5 riazine- 2.4.6-1naming N| H

H.N N N CH,
: H 3
Prometon (G-314-5 Sorghum stover _-CH,
0
2-methoxy-4.6-bis ! 1-methylethvlanuno -
sirazine CH, Nl SN CH,
’L /]\ N
Heo N7 N7 N7 o,
H H
Propazine-2-methyl-sulfinyl (GS-16141, | Sorghum stover _-CH,
S
2.4-bis ( I-methysathylamino)-6- )\
methylsulfinyl-s-tr.azine CH, N| N CH,
HC™ N7 N N" TCH,
H H
Sorghum

44287315 der.wpd (Includes MRIDs 44184813 and 441848]4)

Griffin Corporation has submitted i sorghum metabolism study with propazine under greenhouse
conditions. Four days after sorghum was seeded in test plots, [*C|propazine (labeled uniformly
in the triazine ring. specific activity of 49.42 mCi/mmole) was applied as one broadcast spray
directed to the soil of test plots at target rates of 2.4 and 4.8 Ib ai/A; the achieved application
rates were verified at 1.96 and 3.91 1b ai/A, respectively. Sorghum forage samples were
harvested 45 duys after treatment, while grain and stover samples were harvested 124 days
postireatment. The in-life phase was conducted by PTRL East, Inc. {Richmond. KY}). and the
analytical phase was conducted by PTRL West. Inc. (Richmond. CA).

TRR were (0.1 26, 0.133 and 2.344 ppm in/on sorgchum forage, grain and fodder (stover),
respectively. following one application of [*C]propazine at 1.96 1b ai/A. At the treatment rate of
3.91 1b ai/A. the TRR were 0.084, 0.132 and 2.678 ppm in the forage. grain and stover,



Propazine Summary of Analyiical Chemistry and Residue Data DP# 313273

respectively. Samples which recerved the treatment rate of 1.96 1b ai/A were selected for residue
charactenzauon and identification.

Residues in/on treated sorghum matrices were extracted using a senes of solvent systems,
Solvent extraction with methanol and methanol/water released 67.6% of TRR in forage und
53.4% of TREK in stover. For grain, extraction with methanol and methanol/water released 39.7%
of TRR. and hvdrolysis with 6 N HCI further released 34.1% of TRR. Additionul rudioacuvity
was released in sorghum matrices by: (1) methanol/0.1 N HCI for grain: (11) 0.1 N HCL: and

(iii) 3 N KOH. Nonextractable residues following extraction/hydrolysis accounted for 4.8%.
6.0% and 12.1% TRR in the forage. grain and stover. respectively. The accountabilities were
101.6%. 1055 and 97.4% in forage, grain and stover, respectively. Residues were identified
and quanutated pnmarily by C18 and SCX high-performance liquid chromatography (HPLC) co-
chromatograpny with confirmatory analysis by HPLC and/or thin-layer chromatography (TLC)
co-chromatography. These methods successtully identified the predominant residues in sorghum
forage. grain und stover.

In forage. chromatographic anaiysis of the combined methanol and methanol/water extracts
(subsample B dentified the parent propazine as a trace component at 0.8% TRR (0.00] ppm).
The chlorometabolite, atrazine des-ethyl (G-30033), was identified at 8. 7% TRR (0.011 ppm)
along with the following hydroxymetabolites: propazine 2-hydroxy (GS-11526) at 13.5% TRR
(0.017 ppm) und atrazine des-ethyl 2-hydroxy (GS-17794) at 8.7% TRR (0.011 ppm).

In grain. chromatographic analysis of the combined methanol and methanol/water extracts
(subsample A} also showed trace amounts of the parent propazine at 0.8% TRR (<0.001 ppm).
Other residue components include atrazine des-ethyl 2-hydroxy (GS-17794) at 10.3% TRR
(0.013 ppm) und propazine 2-hydroxy (GS-11526) at 2.3% TRR (<0.003 ppm).

In stover (fodder). chromatographic analysis of the chloroform layer of the combined methanol
and methanol/water extracts (subsample D) resolved propazine at 0.5% TRR (0.011 ppm). All
other residue components were identified at <10% TRR. Atrazine des-ethyl (G-20033) and
prometon (Gi-31435) accounted for 1.7% TRR (<0.039 ppm) and 1.6% TRR (0.037 ppm),
respectively  Propazine 2-hydroxy (GS-11526). atrazine des-ethyl 2-hydroxy (G$-17794). and
GS-16141 acceunted for 2.7% TRR (0.064 ppm). 3.3% TRR (0.077 ppm), and 3.4% TRR (0.080
ppm), respectiely (quantified in the 6 N HCI extracts and combined methanol and
methanol/water extracts of subsample A). Ammeline (GS-17791) and atrazine des-ethyl des-
isopropyl (G-25273) both accounted for 2.2% TRR (<0.052 ppm; quantified in the combined
methanol and methanol/water extracts of subsample A). The ammeline (GS-17791) and atrazine
des-ethyl des-1sopropyl (G-28273) peaks, overlapping in all HPLC methods employed in the
study, accounted for an additional 3.7% TRR (0.086 ppm). CGA-101248 accounted for 2.7%
TRR (0.064 ppm: quaniified in the combined methanot and methanol/water extracts of
subsample A)

The remaining radioactivity in sorghum matrices was characterized as unassigned or diffuse
radioactivity . iceounting for 35.76% TRR (0.045 ppm. ~27 peaks) in forage. 27.1% TRR (0.036
ppm, - 10 peuks) in grain, and 46.1% TRR (1.081 ppm, ~49 peaks) in stover. In forage. ~18%
TRR was charicterized based on acid hydrolysis (0.1 N HCl and 6 N HCI), and 11.2% TRR was



Propazine Summary of Analytical Chemustry and Residue Data DP#- 323273

characterized rollowing base hydrolysis. In grain, 2.1% TRR was characterized based on acidic
methanol extraction. approximately 42% TRR was characterized based on acid hvdrolvsis (0.1 N
HCT and 6 N HC. and 13.6% TRR wis characterized following base hydrolysis. In stover.
16.15% TRR was characterized based on acid hydrolysis with 0.1 N HCI, and 2.8% TRR was
characterized following base hydrolysis. In forage and grain. the dichloromethane parutioning of
the hydrolysates of the 6 N HCI and 3 N KOH extractions. which were found to contain - 10%
TRR. indicated that the radioactivity compounds were highly polar. water-soluble matenals. not
organic. These hvdrolysates could not be analyzed by HPLC due to their viscosity after
concentranaon

An addittonai subsample of sorghum stover (subsample B) was subjected to a different extraction
scheme after the initial extraction with methanol and methanol/water in order to maximize the
release of radiocarbon by using increasingly harsh extractions to break down the plant
constituents o various classes of organic materials. Solvent extraction with methano] and
methanol/water released the majority of the TRR (66.5%). Additional radioactivity was released
in sorghum stover by: (i) phosphate buffer (6.5% TRR, 0.152 ppm): (ii) a-amylase (4.0% TRR,
0.095 ppm): {11) pronase (2.7% TRR. 0.062 ppm): (iv) pectin (3.1% TRR. 0.072 ppm}: (v) lignin
(1.8% TRR. 0.043 ppm): (vi) hemicellulose (5.0% TRR, 0.116 ppm): and (vii) cellulose (4.2%
TRR. 0.099 ppm). Nonextractable residues following extraction/hydrolysis accounted for 1.4%
TRR. No mciabolites were identified in the HPLC analyses of the exhaustive/enzymatic
extractions.

Sorghum forage samples were stored frozen for -8 months prior to extraction. while the grain
and stover samples were stored frozen for 5 months prior 1o extraction. The time intervals
between extractions and analyses of the test sorghum matrices were not provided. Methanol and
methanol/water extraction conducted 24 months after the original extraction date indicated no
foss of radivactivity. Subsequent chloroform partitioning of the combined methanol extracts,
performed two months after extraction, also yielded a metabolic profile similar to that of the
initial chloroform partitioning. No additional storage stability datu are required to support the
study.

Based on the results of the sorghum metabolism study, propazine is rapidly and extensively
metabolized in sorghum via: (i) N-dealkylation: (ii) replacement of chlorine by hydroxy: and (ii1)
glutathione conjugation. The results of the study were similar to other published results of
wrazine herhiwcides.

860.1300 Nature of the Residue - Livestock

The nature of propazine residues in livestock s adequately understood based on adequate
metabolism studies with goats and hens. Propazine metabolism in livestock 1s similar to that in
plants, involvmig dealkvlation and conjugation. with the triazine ring remaining intact.

Conststent with the HED MARUC decision memotanda on atrazine (PC Code: 080803) dated
LU/L5/2000 (D270177) and 2/10/2003 (D288713), the residues of concern in livestock for
tolerance reassessment are the parent plus the chlorometabolites G-30033 and G-28273. In
accordance with decisions made for atrazine and simazine, all risk assessments should be done
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using parent pius chlorometabolites as the residues of concern for dietary (food + water)
assessments. These decisions supercede the Memorandum of Understanding between HEL and
Griffin Corporation for Propazine (see 1/11/96 memo of M. Metzger).

The Executive Summaries of the livestock metabolism study DERs are reproduced below.

Goat. | "*Clpropazine as the tesl substance

44184815 der s yw

Griffin Corporation has submitted a goat metabolism study with propazine. The test substance.
[C]propazine (labeled uniformly in the trazine ring, specific activity of 49.42 mCi/mmole). was
administered orallv 10 a single luctating goat at 9.9 ppm in the diet. The goat was dosed once per
day for seven consecutive days. Milk was collected twice daily throughout the study, and tissues
(muscle, fat. liver. and kidney) were collected at sacrifice. The in-life and analytical phases of
the study were conducted by PTRL East. Inc. (Richmond. KY).

TRR were 0.080-0.238 ppm 1in milk, 1.123 ppm 1n liver. 1.041 ppm in kidney. 0.209 ppm in
muscle, and ().160 ppm 1n fat. Radioactivity was highest in liver and kidney. and lowest in fat.
Residues in mitk were generally highest in samples collected 8 hours after dosing and appeared
to have reached a plateau after two days of dosing. The study reported that a large portion of the
administered dose was excreted. with urine and feces (including cage washes and solids)
accounting tor 1 total of ~74% of the administered dose.

Radioactive residues 1n goat milk and tissues were adequately extracied using water and a
combination ot organic solvents. Enzyme hydrolysis was also used (o release bound residues in
muscle and rar ussues only. In milk, ~91% of TRR was retained in the aqueous fraction with
hexane extraction. In tissues, -86-98% of TRR was extractable with water, and additional minor
amounts (<3¢ TRR) were sequentially extracted with acetonitrile {ACN)water. ACN., and
hexane. Noncxtractable residues after solvent extraction and enzyme hydrolvsis were 18.9%
TRR (0.042 ppm) for milk, 10.8% TRR (0.113 ppm) for kidney, 6.1% TRR (0.068 ppm) for
liver, 5.9% TRR (0.012 ppm} for muscle, and 7.2% TRR (0.012 ppm) for fat. These data suggest
that further attempts should have been made to release the nonextractable/bound residues in
kidney and biver.

Residues in exiracts and hydrolysates were subjected to HPLC analysis. Metabolites were
identified by companson of retention times ar co-chromatography with 17 reference standards
including standards of known chloro- and hvdroxy-metabolites of triazine herbicides. The
identities of mctabolites were confirmed by TLC co-chromatography.

Approximately 73% of TRR was identified 1n goat milk, 50% TRR in fat. 26% TRR in muscie,
and <3% TRR in kidney and liver  The parent propazine was not detected in goat milk or tissues.
Atrazine-desethyl-desisopropyl (G-28273) was the principal residue component identified in
milk (63.4% TRR, 0.141 ppm}, fat (50.4% TRR. 0.080 ppm). muscle (26.1% TRR, 0.054 ppm),
and fiver (2.77 TRR, 0.031 ppm). The metabolite atrazine-desethyl (G-30033) was onlv
identified in stk (9.4% TRR. 0.021 ppm).
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The rematnine radioactivity in goat milk and tissues was characterized to be comprised of up to
six unknown metabohites. Although each unknown accounted for <7% TRR in milk. several
unknowns were present at significant levels in goat tissues. None of these unknown residues
co-chromatographed with propazine. propazine-2-hydroxy, ammelide or any other reference
standards used 1n the study. Region G was the major unknown component in kidney (59.5%
TRR, 0.619 ppm) and liver (76.19 TRR, 0.855 ppm) but was present at lower levels in muscle
(5.8% TRR. 1.012 ppm) and fat (15.6% TRR. 0.025 ppm). Region G was characterized by the
petitioner as stable to glucuronidase, sulfatase. and 3 N HCI hydrolysis. Based on the
metabolism of other triazine herbicides. the petitioner proposed that the unknown may be an acid
stable glutathione conjugate of propazine or one of its biotransformations.

Another unknown. Region A, was quanutated at >10% TRR in muscle (19.9% TRR, 0.042 ppm).
fat (10.3% TRR. 0.016 ppm), and kidney (10.2% TRR, 0.106 ppm). Region E was detected in
kidney as a significant residue at 21.2% TRR (0.22) ppm). Acid and enzyme hydrolysis was
conducted on the pronase hydrolysate of the aqueous extract of kidney to further characterize
unknown residues. However, no discussion of the results and no chromatograms for the acid and
enzvme hvdrolysates were presented.

Milk samples were stored frozen for <6 months and tissues for ~7 months. Adequate storage
stability data were submitted demonstrating the stability of the metabolic profile in goat kidney
and liver for up to ~23 months.

Based on the results of the study, propazine is metabolized in goats via sequentia) dealkylation of
the isopropyl alkyl groups with excretion in the urine, primarily as the di-dealkylated metabolite
(atrazine-desetnyl-desisopropyl or G-28273). A water-soluble hydrolytically-stable conjugate of
propazine or one of its metabolites may also be formed, which is the major metabolite in goat
tissues.

Goat. [*Clhvdroxypropazine as the test substance

441848 17.derwpl

Griffin Corporation has submitted a goat metabolism study with [*Clhydroxypropazine. The test
substance, [ U-""C]2-hydroxypropazine (specific activity 55.9 mCi/mmole). was administered
orally to a single goat at 10.9 ppm in the diet. The goat was dosed once per day for three
consecutive davs. Milk was collected twice daily throughout the study, and tissues (muscle, fat,
liver, and kidney) were collected at sacrifice. The in-life and analvtical phases of the study were
conducted by Coming Hazelton. Inc. (Madison. WT).

TRR were 0.025-0.029 ppm irs miik, 0.006 ppm in muscle, 0.001 ppm in fat (renal and omental),
0.110 ppm in kidney, and 0.036 ppm in liver. Radioactivity was highest in kidney and lowest in
fat. Residues in milk were at relatively constant levels during dosing,

Muscle and fat tissues were not extracted because of low radioactivity (<0.010 ppm). In milk,

~88-91% of TRR was retained in the aqueous fraction following hexane extraction. and the
nonextractable residues were <7% TRR (0.001-0.002 ppm). The majority of radioactivity was
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extracted from xidney and liver with methanol/water. with ~40-43% TRR being retuined in the
aqueous fraction. In liver. 66% TRR (0.024 ppm) remained in the orgamc fraction. leaving <8%
TRR (0.003 ppm) as nonextractabie residues. In kidney. only ~34% TRR (0.038 ppm) remained
in the organmic tracnon. and nonextractable residues were <0.05 ppm (26.5% TRR. 0.029 ppm).
Accountabihiies were ~93-114%. Residues were identified by HPLC analysis, using 2D-T1.C. a
second HPLC raethod. and/or cation exchange chromatography for confirmation. These methods
successtully teentified the predominant residues in goat matnices. NoO supporting storage stability
data are required because milk and tissue samples from the subject goat metabolism study were
stored frozen und analvzed within 6 months of collection.

Approximatelv 66-81% TRR were 1dentified in gout milk, kidney, and liver. The test substance.
hydroxypropazine. was found to be the major residue in all matnees, accounting for 63.5% TRR
(0.069 ppm} in kidney. 77.2% TRR (0.028 ppm) in liver, and 65.0-65.4% TRR (0.017-0.020
ppm) in milk. Che only other metabolite identified was desisopropyl hvdroxypropazine. which
was detected 1n minor amounts 1n all matrices: 2.9% TRR (0.003 ppm) in kidney, 3.6% TRR
(0.001 ppm)n liver and 8.2-8.5% TRR (0.002 ppm}) in milk. The remaining radioactivity was
attnibuted to unknowns accounting for 10.3% TRR in Kidney, 24.7% TRR in liver. and - 14.8%
TRR 1n miik: no individual peak unknown was present at >0.003 ppm.

Based on the resuits of the study. the petitioner concluded that hydrox ypropazine is metabolized
in goats by N-dealkylation 1o vield desisopropyl hydroxypropazine. Furthermore. the petitioner
stated that hvdroxypropazine, the polar metabolite of propazine, is likely rapidly excreted by
lactating hivestock with little deposition into tissues.

Poultry
44 {84816 der wie

Griffin Corporation has submitted a study investigating the metabolism of [“*C]propazine
(labeled uniformly in the triazine ring; specific activity of 49.42 mCi/mmole) in laying hens. The
test substance was orally administered to five hens at 20.3 ppm in the diet. The hens were dosed
once per day tor 14 consecutive days. Eggs were collected twice daily, and tissues (liver, fat, and
muscle) were collected at sacnifice. The in-life and analytical phases of the study were conducted
by PTRL East. Inc.

TRR were 0.019-0.448 ppm in whole egg. 0.010-0.669 ppm in egg yolk. 0.024-0.327 ppm in egg
white, 1.196 ppm in liver, 0.961 ppm in composite muscle, and 0.172 ppm in composite fat.
Residues 1n eggs appeared to plateau after 9 days of dosing. The study reported that a large
portton of the administered dose was excreted, -77% in the collected excreta and ~5% in the
cage wash.

Approximatety 72-104% of TRR in poultry liver, egg volk, and egg white were readily extracted
using water. For muscle and fat, water extraction only released ~42-45% of TRR. Subsequent
extraction with ACN/water released <3% of the radicactivity from all matrices; additional
extractions with organic solvents released <2% of the radioactivity. Nonextractable residues
remaining after these solvent extractions measured 15.9% TRR (0.191 ppmy) in liver. 50.6% TRR

2l of 42



Propazine Summary of Analytical Chemistry and Residue Data DP#: 323273

(0.587 ppmy 1n muscle. 103.6% TRR (0.178 ppm) in fat. 22.6% TRR (0.151 ppm) in egg volk.
and 0.3% TRR (0.001 ppm) in cgg white. The nonextractable residues of all of these matrices.
except egg white. were subjected to protease hydrolysis. The nonextractable residues remaining
after protease hvdrolysis measured 0.5% TRR (0.006 ppm) in liver. 3.9% TRR (0.045 ppm) n
muscle, 34.2% TRR (0.059 ppm) in fat and 0.5% TRR (0.003 ppm} in egg yolk. The
accountabilitics ranged ~92-105% for all hen matrices, except fat {~132%),

Residues in ex:racts and hydrolvsates were characterized primarily by HPLC analysis. Residue
components were identified by co-chromatography and/or retention time comparison with

17 reference standards which included several putative chloro- and hydroxy-metabolites of
tnazime herbicides. TLC analvsis was performed as a confirmatory technique.

Characterization of the radioactive residues in hen tissues and egg samples by HPLC indicated
the presence of at Jeast eight metabolites. The parent propazine was not detected 1n any extracts
and/or hydrolysates. The only residue component identified was atrazine-desethyl-desisopropyl
(G-28273) which was quantitated in poultry matrices as follows: liver (4.3% TRR. 0.171 ppm).
muscle (18.35% TRR, 0.212 ppm), tat (48.1% TRR, 0.083 ppm), egg yolk (35.3% TRR, 0.236
ppm). and cgg white (51.9% TRR. 0.170 ppm). Seven unknown compounds were found in the
matrces; A (RT 4.0-5.5 min.}, B(RT 6.0-7.0 min.), C {RT 9.0-9.5 min.), E (RT 14.0 min.}, F
(RT 15.0-10.5 min.), G (RT 17.0-18.0 min.) and H (RT 25.0-26.0 min.}. Compounds A.B,C. G
and H were observed at >10% TRR 1 various matrices. HED would have preferred that
additional attempts, such as LC/MS analysis. were made to identity these compounds. However,
the petitioner charactenized these unknown metabolites to be relatively more polar than propazine
based on the chromatographic profiles.

Samples were stored frozen for up to 4 months prior to residue characterization. To demonstrate
the stability of frozen samples while in storage, the extracts of liver tissue and egg white were
reanalyzed by HPLC after approximately 19 months of sample collection. The results of these
analyses indicate that metabolite profiles were stable in liver extracts dunng frozen storage. In
the case of the egg white extracts. reanalysis indicated that a conjugated form of atrazine-
desethyl-desysopropyl degraded to atrazine-desethyl-desisopropyl dunng frozen storage.

Based on the study results, all of the metabolites which were observed in the study were more
polar than propazine, indicating that propazine is readily metabolized in the laying hen 10 more
polar metabolites. Propazine was metabolized via dealkylation of the two isopropy! alkyl group,
generating atrazine-desethyl-desisopropyl as a major metabolite. Further degradation to the
multiple polar metabolites was suggested to occur via oxidation and/or conjugation.

860.1340 Residue Analytical Methods

Plant commodities

An adequate ¢nforcement method is currently not available and is required for propazine and its
two chlorometabolites (G-30033 and G-28273). the terminal residues of concemn for tolerance
estublishment. Currently, PAM Vol. Il lists Method IV (AG-281) for determination of only the
chlorometabolite G-28273 in crops and livestock tissues. G-28273 is extracted from crops and
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livestock Lissues by blending the finelv chopped material or tissue with methanol:water (9:1:
v:v). The tssue extract is washed with hexane to remove oilv materials. The methanol/water
extract is then taken to dryness, and G-28273 is separated from co-extractives by partinon
column chromatography using a pH 7.0 buffer us the stationary phase and hexane, hexane:ethyl
ether (9:1: viv), and ethyl ether as the sequential mobile phases. The G-28273 is eluted from the
column with ethyl ether. The ethyl ether eluate is evaporated to dryness. and the residue is
dissolved in absolute ethanol for determination of G-28273 by GC with Dohrmann
microcoulometric detection in the chloride-specific mode or Coulson electrolytic conductivity
detection 1n the nitrogen-specific mode. The detection limitis 0.1 ppm.

Samples of sorghum forage, grain, and stover. that were collected from the sorghum field tnals.
were analyzed for residues of propazine and 1ts chlorometabolites by a Corning Hazelton
analytical methad entitled “Determination of Propazine, Desethyl Atrazine (DEA). and Diamino
Atrazine (DAA)Yin Forage, Grain, and Stover using Capillary Gas Chromatography with Mass-
Selective Detection and Nitrogen-Phosphorous Detection,” dated 10/16/96. Briefly. a
representative sample is soxhlet-extracted with acetone, concentrated by rotary evaporation. and
diluted with acetone. An aliquot 1s extracted with ethyl acetate and saturated sodium chlonde.
The arganic laver is reserved, and the water layer is re-extracted. The organic layers are
combined and evaporated to dryness. Residues are redissolved in water and cleaned up on a
Chem-Elut column. Residues are eluted with 15% ethyl acetate/hexane for isolation of propazine
and DEA (G-30033, Fraction A). The eluate 1s evaporated to dryness, redissolved in ethyl
acetate, and analyzed for propazine and G-30033 using GC/MSD. A second aliquot 1s taken for
1solation of (5- 28273, The aliquot 1s evaporated to dryness and redissolved in water. The water
solution 15 centrifuged and cleaned up on a Chem-Elut column. Residues of DAA are eluted
with 50% ethy! acetate/hexane (fraction B). The eluate is evaporated to dryness, redissolved in
acetone. and cleaned up on a LC-SCX column. Residues are eluted with 1 N ammonium
hydroxide:methanol (1:3, viv). The eluate is mixed with phosphate buffer (pH 6.5} and ethyl
acetate. The organic layer 1s reserved. and the water layer is re-extracted. The organic layers are
combined and evaporated to dryness. Residues are redissolved in ethyl acetate and analyzed for
G-28273 using GC/NPD. The LOQ for each analvte in all RACs is 0.05 ppm. This method has
been deemed adequate for data collection based on acceptable concurrent method recovery data.

HED recommends that the data-collection method (CHW 6641-106, Method 1, Rev. 1) be
subjected to an ILV as per GLIN 86¢).1340. If the ILV is successfui, then the method will be
subjected to further validation by Agency chermusts at ACL/BEAD.

Livestock commodities

At this time. livestock enforcement methods are not required for the reinstatement of propazine
uses on sorghum since there is no expectation of finite secondary residues in livestock
commodities (Sce Section 860.1480 Meat. Milk. Pouliry, and eggs).

860.1360 Multiresidue Methods

According to FDA’s PAM Volume 1. Appendix 1. propazine is completely recovered using
Section 302 (Protocol D). partially recovered using Section 303 (Prolocol E), and not recovered
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using Section 204 (Protocol F). There are no multiresidue methods recovery datu for G-30033
and G-28273. and these data are required. To fulfill this requirement. the petitioner 1s required to
follow the dircctions tor the protocols found in PAM Vol. I, Appendix Il under paragraph (d)(1)
of OPPTS GLN 860.1360, starting with the decision tree for muttresidue methods testing and
the accompanying guidance found in the suggestions for producing quality data.

860.1380 Storage Stability

Plant commodities

Samples from the conducted sorghum field trials and limited field rotational crop tnals are not
supported by storage stability data. However, the petitioner has indicated that a storage stability
study has beer initiated and will be submtted 1n a separate report upon completion. Samples
from the sorghum field trials were stored frozen for 25.7-26.6 months prior to residue analysis.
The maximum frozen storage intervals of samples from the limited field rotational crop trials
were 129 days (4.2 months) for lettuce, 79 days (2.6 months) for mustard leaves. 100 days (3.3
months) for radish tops and roots. 79 days (2.6 months) for tumip tops and roots, 141days

(4.6 months) for wheat forage, 125 days (4.1 months) for wheat hay. and 89 days (2.9 months)
for wheat grain and straw. The submitted plant and livestock metabolism studies are supported
by adequate storage stability data. The chromatographic profiles of residues appeared stable
following re-unalysis of select matrices.

Livesiock commodities

Storage stabihiy data for livestock commodities are not required since hivestock feeding studies
are not needed: there is no expectation of finite secondary restdues in livestock commodities.

860.1400 Water, Fish, and Irrigated Crops

There are no registered or proposed uses that are relevant to this guideline topic.

860.1460 Food Handling

There are no registered or proposed uses that are relevant to this guideline topic.

860.1480 Meat, Milk, Poultry, and Eggs

Sorghum grain. forage, and stover. and soybcan meal as a source of protein are the livestock feed
items included in the maximurn theoretical dietary burden (MTDB) given below. Following
tolerance reassessment, the maximum theoretical dietary burden of propazine has been calculated

fsee Tablc 3) as follows: 0.29 ppm for beef cattle and dairy cattle, 0.16 ppm for swine, and 0.14
ppm for poultry.
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Table 3. Calculation of Maximum Dietary Burdens of Propazine to Livestock.
. . Y Dry . | Estimated Toierance Dietary Contnibution
Feedstuft Matter ! i Dnet \ppm) (ppm) -
Dairy & Beef Cattle
Soybean. meal 8O 15 0 0
Sorghum grain 86 as (015 0.061
Sorchum forage 35 33 0.20 0.200
Sorghum stover 88 15 0.15 0.025
TOTAl BURDEN -- 100 - 0.29
Swine
Sorghum grain 86 90 015 0.157
TOTAl BURDEN S0 0.157
Poultry
Sorghum gramn 86 80 0.15 0. 140
TOTAL BURDEN - 80 -- 0.140

* Table t (OPPTS Guideiine 860.1G00) & personnel communication B. Schneider.
 Contributton = ¢ |tolerance /% DM| « % diet) for beef and dairy caitle; contribution = (tolerance x % diet) for

poultry and swine

[n a goat metabolism study where [*C]propazine was administered orally to a single lactating
goat at 9.9 ppm n the diet (~35X the MTDB of 0.286 ppm), the parent propazine was not
detected in goat milk or tissues. The metabolite G-28273 was the principal residue identified in
milk (63.4% TRR. 0.141 ppm). fat (50.4% TRR. 0.080 ppm), muscle (26.1% TRR. 0.054 ppm),
and liver (2.7% TRR, 0.031 ppm)}. The metabohte G-30033 was only identified 1n milk (9.4%
TRR. 0.021 ppm). When the residue level in mitk, which shows the highest residue from the
study, is interpoiated to 1x of the MTDB. the anticipated residue of G-28273 is about 0.004 ppm.
In fat. the anticipated residue is 0.0023 ppm, in meat it is 0.0015 ppm, and in liver it 1s 0.00089

In a poultry metabolism study where [Cpropazine was administered at 20.3 ppm in the diet, the
parent propazine was not identified in eggs and tissues. The only residue 1dentified was G-28273
which was quantitated in poultry matrices as follows: liver (4.3% TRR, 0.171 ppm), muscle
{18.3% TRR. (1.212 ppm), fat (48.1% TRR. 0.083 ppm), egg yolk (35.3% TRR. 0.236 ppm), and
egg white (51.9% TRR, 0.170 ppm). When the residue level in egg yolk, which shows the
highest residue from the study. is interpolated to 1x of the MTDB,. the expected residue of
G-28273 is about 0.002 ppm

Although there are no submitted feeding studies. the results of livestock metabolism studies
suggest a Category 3 situation with regard to the need for livestock commeodity tolerances as per
40 CFR §180 6(a}3). Based on the metabolism study results in the goat, there is no expectation
of finite residucs of propazine and its chlorometabolites tn livestock commodities as a result of
the proposed use on grain sorghum.
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In addiuon to the results of the metabolism study. the team considered the additional information
regarding the hikelihood that forage from grain sorghum will be fed to dairy cattle. (Personnel
communication from B. Schneider)

1) Grain (which has non-detectable residues of propazine) from gratn sorghum is the hvestock
feed commodiiy. not the forage. The grain and stover are most likely utilized as a hvestock feed.
not the forage

2y It is more hikely the forage from grain sorghum would be fed to beef cattle because dury cattle
are not raised where grain sorghum is grown, thus limiting their likelihood of being fed forage
trom grain sorehum. and reducing the likelihood of residue transfer on forages of grain sorghum
to milk: r.¢.. the areas where dairy cattle are raised in the South and grain sorghum production are
not stmilar. Most grain sorghum 1s grown near areas where beef cattle are raised.

3) It is unlikety that forage from grain sorghum would be harvested for livestock feed use
because that would mean harvesting the forage from the plant before the grain actually had a
chance to mature. which would defeat the purpose of growing the plant for grain. and

4) There are specific forage sorghums grown for livestock feed: i.e., although grain from grain
sorghum 18 used for an livestock feed. forage from grain sorghum 1s typicallv not grown and used
as an hivestock feed.

Based on the ahove practical considerations regarding the likelihood that forage trom sorghum
grown for grani; 1.e.. it1s not very likely that forage from grain sorghum will be fed to dairy and
beef cattle, the teamn concluded that for the petition for grain sorghum, only. livestock feeding
studies are nol needed, and tolerances need not be established for meat, milk, poultry, and eggs.
However. 1f in the future, the registrant petitions for propazine uses on additional livestock feed
items. livestock feeding studies conducted in accordance with OPPTS Guideline 860.1480 (Meat.
Milk. Poultry, Eggs) will be required as a part of that petition.

860.1500 Crop Field Trials

Pending submission of supporting storage stability data and label revision, the proposed use of
propazine is supported by adequate residue data. Following a single preemergence broadcast
application ot u representative FIC formulation of propazine at 1.47-2.43 1b ai/A (1.2-2.0x the
proposed single application rate), the results of the sorghum field trials indicate the following: In
sorghum forage harvested at a PHI range of 69-117 days, residues of propazine and G-30033
were each less than the LOQ (<0.05 ppm) in/on 26 treated samples. Residues of G-28273 ranged
0.050-0.087 ppm in/on four treated forage samples but were <0.05 ppm infon 22 treated samples.
[n sorghum grain and stover harvested at a PHI range of 86-152 days. residues of propazine,
G-30033. und (5-28273 were each <0.05 ppm infon 26 treated samples. These data support the
proposed tolerunce of (.25 ppm each for the combined residues of propazine and its two
chlorometabairtes (G-30033 and G-28273) in/on sorghum stover, forage. and gram. Residue data
on the aspirated gram fractions of sorghum are not required since the proposed usc of propazine
on gram sorgiumas for preemergence or preplant application.
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The Executive Summary of the sorghum field study DER 1s reproduced below.

Sorghum grain. forage and stover

44287316 derwpd

Griftin Corporation has submitted field tnal data on sorghum with propazine. A total ot 13
sorghum trials were conducted in Regions 2 (GA; T trial), 4 (AR and MO: 2 trials). 5 (IL. KS.
and NE: 3 tnals). 6 {OK and TX: 4 trals), 7 (SD: | trial), and 8 (CO and TX; 2 trials) during the
1994 growing season. Geographic representation of residue data is adequate since the number
and locations of field trials are in accordance with OPPTS Guideline 860.1500.

The field studv was designed to include three plots at each field trial site. Plot | was untreated to
provide control samples. Two additional plots each received a single preemergence broadcast
applicauon of the 4 [b/gal flowable-concentrate (FIC) formulation at Iow rates (Treatment Plot 2)
or high rates (Treatment Plot 3). Nominal “low rates” of ~0.75, 1.5, or 2.4 1b ai/A were applied
in plots with soit described as coarse-, medium-. or fine-textured, respectively. Nominal “high
rates” of - 1.3, 3.0, or 4.8 1b ai/A were also applied in plots with soil described as coarse-,
medium-, or fire-textured. respectively. Soil analysis was not conducted before application of
the propazine test substance. and the principal study investigator ‘estimated’ the sotl texture
designation by direct examination and by using available information sources; the target
application rates for each soil texture were based on these estimates. Application was made in
10-17 gal/A of water using ground equipment. Samples of sorghum forage (whole green plants}
were collected at the late or hard dough stage at a 69- to 117-day PHI, and samples of sorghum
grain and steve~ were collected at normal harvest for each test location with a PHI range of 85/86
to 152 days.

Following treatment, so1l samples from each treatment plot were sent to Agvise Laboratories
(Northwood. NDy} for texture characterization. The results of soi] analysis showed discrepancies
between the fieid investigator’s “estimates™ and the laboratory determinations of soil texiure. It
was reported that the actual applied rates ranged from 60.4-320% of target rates. Consequently,
the study submussion only reported residue data from treatment rates bracketing the application
rate of 1.2 Ib wi’A, which is the maximum single application rate the petitioner wishes to support
(see 6/30/2004 Propazine Use Closure Memo) and the rate approved for Section 18 (96-TX-02,
dated 1/31/96) use on sorghum for all soil types.

Samples of sorghum forage, grain, and stover were analyzed by « Corning Hazelton analytical
method (CHW 6641-106, Method 1, Rev. 1) entitled “Determination of Propazine, Desethyl
Atrazine (DEA), and Diamino Atrazine (DAA) in Forage, Grain, and Stover using Capillary Gas
Chromatography with Mass-Selective Detection and Nitrogen-Phosphorous Detection.” dated
10/16/96. The method determines residues of propazine and the chlorometabolite DEA (aka
(G-30033) by GC/MSD, while residues of DAA (aka G-28273) are quantitated by GC/NPD. The
LOQ for propasne, DEA, and DAA in all sorghum matrices is 0.05 ppm for each analyie.
Overall, the method is adequate for data collection based on acceptable concurrent method
recovery dat.a
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Samples were stored frozen for 25.7-26.6 months prior to residue analysis. The petitioner stated
that a storage stability study has been initiated and will be submitted in a separate report upon
completion. In the interim, the petitioner cited the storage stability data submitted in conjunction
with a sorghum metabolism study (MRID 44184814). These data indicate that the metabolic
profiles of select sorghum extracts are reasonably unchanged after 25 months of freezer storage.
The petitioner has also cited the available storage stability data (MRID 41258601) for comn
matrices which indicate that residues of DEA and DAA are stable for at least 24 months. A
summary of the residue data from the sorghum field trials with propazine is presented below in
Table 4.

TABLE 4. Summary of Residue Data from Sorghum Field Trials with Propazine.
Totat Residue Lavels (ppmy !
Commodity Analyte Agz:: { g::l )
(Ib ai/A) n Min Max. HAFT" Median Mean S1d. Dev
Sorghum forage | Fropazine |1 47-2.43 |69-117| 26 | <0.05 <0.05 <0.05 <0.05 <0.05 00
DEA 26 | <0.05 <0.05 <0.03 <0.05 <0.03 0.0
DAA 26 | <003 0.087 0.078 0.03 0.052 0.008
Total 26 | <0.15 <0.187 <0.178 0150 0.152 0.008
Sorghum grain | Fropazine |1 47-2.43 | 85-152 | 26 [ <0.05 <0.05 <005 <0.05 <0 05 0.0
DEA 26 | <0.05 <0.05 <0.05 <0.05 <005 0.0
DAA 26 | «0.05 <0.05 <0.05 <0.05 <0.05 0.0
Towal 26 | <0.15 <0.15 <0.15 <0.15 <015 0.0
Sorghum stover | Propazine |1 47-2.43|86-152) 26 | <0.05 <0.05 <0.05 <0.05 <0.03 0.0
DEA 26 | <0.05 <0.05 «0.05 <0.05 <0.05 00
DAA 26 | <0.05 <0035 <0.05 <0.05 <0.05 0.0
Total | 26 | <0.15 <0.15 <0.15 <0.15 <0.15 0.0

' For the determinadon of mimimum. maximum, HAFT, median. mean. and standard deviahon values, the LOQ (<0.05 ppm)
was used for residues reported as nonguantifiable (NQ).
" HAFT = Highes average Field Trial.

860.1520 Processed Food and Feed

Table | of OPPTS 860.1000 lists flour as a processed commodity of grain sorghum. At this time,
residue data on sorghum flour are not needed since this item is used exciusively in the U.S. as a
component for drywall, and not as either human food or a feedstuff. However, because 50% of
the worldwide sorghum production goes toward human consumption, data may be needed at a
later date.

860.1650 Submittal of Analytical Reference Standards
Analytical standards for propazine are currently available at the National Pesticide Standards
Repository. However, standards for the chlorometabolites G-30033 and G-28273 are not

avallable and arc required. Analytical reterence standards of propazine and its chlorometabolites
must be supplied and supphes replenished as requested by the Repository. The reference

28 of 42



Prupazine Summary of Analvtical Chemistry and Residue Data DP#: 323273

standards should be sent to the Analytical Chemustry Lab. which is located at Fort Meade. 1o the
attention of either Theresa Cole or Frederic Siegelman at the following address:

USEPA

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

Fort George G. Meade, MD 20753-5350

{Note that the mail will be returned if the extended zip code is not used.)

860.1850 Confined Accumulation in Rotational Crops
4484810 .derwpc

The nawre of propazine residues in rotational crops 1s adequately understood. The propazine
residues of concern in rotational crops for the purposes of tolerance establishment and risk
assessment are consistent with the HED MARC decision memoranda on atrazine (PC Code:
080803) dated 11/15/2000 (D270177) and 2/10/2003 (D288715), the residues of concern in
plants for tolerunce reassessment are the parent plus the chlorometabolites G-30033 and G-
28273, In accordance with decisions made for atrazine and simazine. all risk assessments should
be done using parent plus chiorometabolites as the residues of concern for dietary (food + water)
assessments. These decisions supercede the Memorandum of Understanding between HED and
Griffin Corporation for Propazine (see 1/11/96 memo of M. Metzger).

The Execcutive Summary of the submitted confined rotational crop study DER is reproduced
below.

Griffin Corporation has submitted a confined rotational crop study with propazine. The
radiolabeled test substance, [“CJpropazine (labeled uniformly in the triazine ring, specific
activity of 49.42 mCi/mmole), was mixed with formulation blank and applied to bare sandy loam
sotl in three planting containers at 2.39 Ib ai/A. Lettuce, turmp, and spring wheat were planted in
the treated soil as rotational crops at PBIs of 29. 120, and 365 days. The in-life phase was
conducted bv PTRL East, Inc. (Richmond, KY). and the analytical phase was conducted by
PTRL West. Inc. (Richmond, CA).

Severe phytotoxicity occurred with the 29-day PBI lettuce and turnip and 365-dav PBI turnip
crops, and samples were not coliected. It was noted that chlorosis was also observed on the tips
of immature wheat from the 29-day PBI. The petitioner attributes the better survival of the
120-day PBI crops to the growing environment, because the 29- and 365-day PBI rotations were
initiated and mostly maintained outdoors, while the 120-day PBI rotation was conducted entirely
in the greenhouse creating a less stressful condition.

TRR accumulated at =0.01 ppm in/on all rotated crops planted 29.120 or 365 days following
treatment. TRR were highest in wheat straw. grain, and forage. Generally, TRR decreased in
wheat crop matrices with increased PBls; however, the TRR actually increased from the 120-day
to 365-day PBI in wheat forage and lettuce. At the 29-day PBI, residues were 1.298. 1.680. and
5.787 ppm n whea! forage, grain. and straw, respectively: lettuce and turnips were not sampled
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at this plantbuck interval. At the 120-day PBL. residues were 0.355, 0.928, and 1.987 ppm in
wheat forage. erain, and straw, respectively, and 0.057-0.179 ppm in lettuce, turnip tops. and
turnip roots. Al the 365-day PBL. residues were (.450, 0.245, and 1.028 ppm in wheat forage.
grain, and straw . respectively, and 0.209 ppm in lettuce; turnips were not sampled at this
plantback mierval.

Extraction with methanol and methanol/water released the majority of the TRR (65-99% TRR)
from rotational lettuce, turnip tops and roots. and wheat forage: the majornity of the radioactivity
was released with the initial methanol extraction. Extraction with methanol and methanol/water
was variable 1n wheat grain and straw: ~50-79% TRR from 29- and 120-day PBI grain and straw
and ~16-18% TRR from 365-day PBI grain and straw. Subsequent acid exiraction. mild and
strong acid hydrolvsis, and/or base hydrolysis released ~7-21% TRR in lettuce, ~11-18% TRR in
turnip tops and roots, - 14-26% TRR in wheat forage, ~23-61% TRR in wheat grain, and - 19-
55% TRR in wheat straw: the majority of the radioactivity in mature wheat matrices (grain and
straw) was tightly bound and mostly released with strong acid and base hydrolysis.
Nonextractable residues remaiming following extraction/hydrolysis accounted for <8% TRR in
all rotational crop matrices, except for 365-day PBI wheat straw which had 13% TRR (0.135
ppm) as nongxtractable residues. A separate subsample was extracted with methanol and
methanol/water and partitioned with chloroform to aid in identifying and quantitating residues.
The extraction procedures extracted sufficient residues from rotational crop matrices from all
PBIs. Accountabilities were ~74-114%.

The petitioner did not provide the dates of sample extraction and analysis; however. based on the
study initiation and completion dates, samples may have been stored for up to ~2 vyears.
Re-analysis of the methanol/water extract of 120-day PB] wheat grain indicated that propazine
had degraded (from 0.117 ppm 10 0.042 ppm) to more polar compounds within 4 months of
frozen storage. Re-analysis of the methanol/water extract of 120-day PBI wheat straw indicated
a slight decrcase in propazine and a corresponding increase in the metabolites, especially atrazine
des-ethyl 2-hvdroxy within 4 months of frozen storage.

Total identified residues ranged 27-88% TRR in all rotated crop commodities, except in 365-day
PBI wheat grain and straw for which only 4-5% TRR was identified. Propazine and the
hydroxymetabolite. atrazine des-ethyl 2-hydroxy (GS-17794), were identified in all rotational
crop matrices from all plantback intervals. The chlorometabolite atrazine des-ethyl (G-30033)
was identificd at significant levels in 120-day tumip tops, and 29- and 120-day PBI forage but
wis a minor component in 120- and 365-day PBI lettuce, 120-day PBI turnip roots, 365-day PBI
wheat forage. 29- and 120-day PBI wheat grain and straw; atrazine des-ethyl (G-30033) was not
detected in 365-day PBI wheat grain and straw. Another hydroxymetabolite, propazine 2-
hydroxy (GS-11526), was identified only in 120-day PBI turnip tops, 29-day PBI wheat forage,
29- and 120-day PBI wheat grain. and 29-day PBI wheat straw. Since propazine 2-hydroxy (GS-
11526) was detected only in the earlier plantback intervals. it 1s likely metabolized further to such
compounds such as atrazine des-ethyl 2-hydroxy (GS-17794), which was present at all plantback
intervals. Additional minor amounts of propazine, atrazine des-ethyl (G-30033). propazine 2-
hydroxy (GS-11526). and/or atrazine des-ethyl 2-hydroxy (GS-17794) were identified in the acid
and/or base hvdrolysates of wheat forage. grain. and straw. The remaining radioactivity was
mostly polar in nature and did not co-elute with any of the reference standards; most individual
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peaks were present at <10% TRR or <0.05 ppm. Unknowns from several acid or base
hydrolysates could not be further identificd because of large matrix co-extractives.

Based on the results of the confined rotational crop study, the petitioner concluded that the
primary metabolic products in rotational crops were similar to those found in a sorchum
metabolism study (refer to the DER for MRIDs 44184813, 44184814, and 44287315). Propazine
metabolism 1r plants involves N-dealkylation, hydrolysis, and conjugation with glutathione. The
petitioner further states that the study results confirm literature concerning the metabolism of
other triazine herbicides, except that propazine and chloro-residues were detected in wheat grain
m the subject study and chloro-residues are typically not seen in grain with chloro-s-tnazine
herbicides.

860.1900 Field Accumulation in Rotational Crops
44184811 .derwpd

Two limited ticld rotational crop trials with propazine were conducted in NC and TX. At each
site. a 4 Ib/gal flowable concentrate formulation ot propazine was applied as a preemergence
ground spray v grain sorghum, the primary crop, at a nominal rate of 1.2 Ib ai/A (1.0x the
proposed smgle application rate). The primary crop was removed (by cutting) from the plots and
approximately 90 days after the test substance application. The following rotational crops were
then planied w each field site: radish or turnip (a root vegetable). jettuce or mustard (a leafy
vegetable), and winter or spring wheat (a cereal grain). The PBI used in the study were 94. 127,
and 242/280 duys for the NC field site and 97, 120, 195, and 239 days for the TX field site.

The results of the NC tnal indicate that residues of propazine, G-30033, and G-28273 were each
below the LOQ of 0.0500 ppm in/on all samples of rotational crop commodities «mustard leaves,
turnip tops/roots. and spring/winter wheat forage, hay, straw, and grain) at all tested PBIs (94,
127, and 242/280 days). The results of the TX trial indicate that residues of propazine. G-30033,
and G-28273 were each below the LOQ of 0.0500 ppm in/on the following rotational crop
commuodities and PBIs: (1) lettuce leaves at a 97-day PBI; (11) radish root at PBls of 97 and 239
days: (i1} wheat forage at PBls of 120 and 195 davs; (iv) wheat hay, straw, and grain at PBls of
97. 120, and 195 days. A few roianonal crop commodities from the TX tnal. however. showed
quantifiable residues including: (1) lettuce leaves at the 239-day PBI (propazine was detected at
0.0505-0.0510 ppm. G-30033 at 0.137-0.139 ppm, and G-28273 at 0.139 ppm); (1i) radish tops at
the 97-day PBI (propazine was detected at 0.051-0.052 ppm); and (i) wheat forage at the 97-day
PBI (G-30033 was detected at 0.102-0.107 ppm).

In summary the following label restrictions should be added for rotationa) craps:

“Do not rotate to leafy vegetables. Do not rotate to root crops or cereals (small grains) at
less than i 120-day PBL"

In addition. the Tubel needs o specify that rotation to all other crops should be restricted
to a I2-month PBI.
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If shorter or diiferent PBIs are desired by the registrant. then extensive field rotational tnal data.
as described under OPPTS 860). 1900, to determine appropniate tolerances for inadvertent residues
of propazine and its chlorometabolites should be submitted.

The Executive Summary of the imted field rotational crop trial DER is reproduced below.,

Griffin Comoration has submitted u limited field rotational crop study with propazine. Two
tnals were conducted in Regions 2 (NC) and 8 (TX). At each trial site, a 4 1b/gal FIC
formulation vl propazine was applied as a preemergence ground spray to grain sorghum. the
primary crop. ut 4 nominal rate of 1.2 Ib ai/A. The test substance was applied either on the day of
planting (NCh or five days after planting (TX).

The primary crop was to be removed (by cutting) from the plots prior to 90 days after the test
substance apphcation since the target PBls the petitioner initially intended to investigate were 90,
120, and 180 or 210/240 days. However, due to unusually cold and wet weather. the actual
plantback intervals used in the study were 94. 127, and 242/280 days for the NC field site and 97,
120, 195, and 239 days for the TX field site. The following rotational crops were planted at the
plantback intervals listed above for each field site: radish or turnip (a root vegetable). lettuce or
mustard (a leaty vegetable), and winter or spring wheat (a cereal grain). The rotattonal crops
were allowed to grow according to good agricultural practices. It was reported that extremely
cold weather during the winter months impacted the development and vield of some crops at both
test sites. Samples of radish (roots and tops). turnip (roots and tops), leaf lettuce (leaves),
mustard (leaves). wheat (forage. hay, grain. and straw) were collected at appropriate crop growth
stage or al maturity.

A GC/MSD method (CHW 6641-101. Method 1} was used for the analysis of harvested crop
commodities for residues of propazine and its two chlorometabolites: 2-amino-4-chloro-6-
1sopropylamino-s-triazine (desethyl atrazine or DEA: aka G-30032) and 2 .4-diamino-6-chloro-s-
triazine (diamino atrazine or DAA; aka G-28273). The LOQ for propazine, DEA, und DAA in
all RACs is (10500 ppm for each analyte. The etficiency of the method was venified by fortifying
ahquots of control matrix with propazine and its chlorometabolite DAA, each at 0.05. 0.1, and
0.2 ppm anct with the chlorometabolite DEA at 0.0575, 0.115, 0.230 ppm. Average method
recoveries ranged 86.8-106% for propazine, 83.3-110% for DEA. and 76.7-98.6% tor DAA. The
method 1s adeguate tor data collection based on acceptable concurrent method recovenes.

Samples were stored frozen prior to residue analysis. The maximum storage intervals. from
harvest to analvsis, were 129 days (4.2 months) for lettuce, 79 days (2.6 months) for musiard
leaves. 100 days (3.3 months) for radish tops and roots, 79 days (2.6 months) for turnip tops and
roots, 141days (4.6 months) for wheat forage, 125 days (4.1 months) for wheat hay, and 89 days
(2.9 months) for wheat grain and straw. No supporting storage stability data were included in the
subject study. In a separate submission for a residue field study on sorghum (MRID 44287316),
it was reported that a storage stability study has been imtiated and will be submitied 11 a separate
report. It was ulso reported in a sorghum metabolism study (MRID 44287315) that the metabolic
profiles of sorechum extracts did not change 24 months after the initial chromatographic analysts.
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The results of the NC tnal indicate that residues of propazine. DEA (G-30033), and DAA
{G-28273) wene cach below the LOQ of 0.0500 ppm n/on all samples of rotational crop
commeodities (mustard leaves. turnip teps/roots, and sprning/winter wheat forage. hay. straw, and
erain) at all PBIs (94, 127, and 242/250 davs).

The results of the TX tnial indicate that residues of propazine, DEA (G-30033), and DAA
(G-28273) were each below the LOQ of 0.0500 ppm in/on the following rotational crop
commodities and plantback intervals: (i) lettuce leaves at a 97-day PBI; (i1) radish root at PBIs of
97 and 239 davs: (1) wheat forage at PBls of 120 and 195 days; (iv) wheat hay. straw, and grain
at PBls of 97. 120. and 195 days. A few rotational crop commodities showed quantifiable
residues including: (i) lettuce leaves at the 239-day PBI which bore residues of propazine
(0.0505-0.0510 ppm), DEA (0.137-0.139 ppm), and DAA (0.139 ppm): (11) radish tops at the
97-day PBI which bore quantifiable residues of propazine (0.051-0.052 ppm) but nondetectable
(< LOQ) residues of DEA and DAA: and (111) wheat forage at the 97-day PBI which bore
quantifiable residues of DEA (0.102-0.107 ppm) but nondetectable (< LOQ) resicdues of
propazine and DAA.

The discrepancies of results from the two test locations were attributed by the petitioner 1o be
muinly due the tact that the rotational crops in TX were planted on 10/9/95 which is much later
than normal (crops would not typically be planted tor commercial production at this time of the
year), and the environmental conditions were adverse for plant growth especially for lettuce and
radishes,

TOLERANCE REASSESSMENT SUMMARY

The tolerances established under 40 CFR §180.243 are currently defined for residues of
propazine per 5. The Federal Register (Vol. 70. No. 119, June 22, 2005) has recently announced
that Griffin Corporation has filed a petition. PP#7F4837, to amnend 40 CFR §180.243. bv
establishing 1olerances for residues of propazine and its two chlorometabolites: 2-amino-4-
chloro, 6-1sopropylamino-s-tnazine (G-30033) and 2, 4-diamino-6-chloro-s-triazine (G-28273)
in/on sorghum stover, forage, and grain at 0.25 ppm. The results of a sorghum metabolism study
indicate that the proposed tolerance expression for plants is appropriate. Therefore, HED is
recommending the revision of the residue definition under 40 CFR §180.243 to specify
tolerances for the combined residues of propazine and the chlorometabolites G-30033 und G-
28273,

Tolerances for propazine residues of concern in meat. milk, poultry, and eggs are not required for
the purpose of this grain sorghum petinon only. The results of the reviewed ruminant and
poultry metabolism studies suggest a Category 3 situation with regard to the need for livestock
commodity tolerunces as per 40 CFR §180.61a)(3). There is no expectation of finite residues of
propazine and uts chiorometabolites in livestock commodities as a result of the proposed use on
grain sorghum. Thus. livestock feeding studies ure not needed, and tolerances need not be
established for meat, milk. pouitry, and eggs.
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This decision was supported by HED Science Advisory Council for Chemistry (ChemSAC)
(meetng date | 1/30/03) based on the practical considerations regarding the likelihood that forage
from sorghum yrown for grain: i.e.. it is not very likely that forage from grain sorghum will be
fed to dairy and beef cattle. However, if in the future. the registrant petitions for propazine uses
on additional hivestock feed items. then Jivestock feeding studies conducted in accordance with
OPPTS Guideline 860.1480 (Meat, Milk, Poultry. Eggs) will be required as a part of that
pettion.

The reassessed tolerance levels of 0.15 ppm on sorehum stover and grain and 0.20 ppm on forage
for the comhined residues of propazine and the chiorometabolites G-30033 and G-28273 are
supported by adequate data pending submission of supporting storage stabihity data and labe]
revision. Following a single preemergence broadcast application of a representative FIC
formulation of propazine at 1.47-2.43 1b ai/A (1.2-2.0x the proposed single apphication rate), the
results of the sorghum field trials indicate the following: In sorghum forage harvested at a PHI
range of 69-117 days. residues of propazine and G-30033 were each less than the 1.LOQ (<0.05
ppm) infon 26 treated samples. Residues of G-28273 ranged 0.050-0.087 ppm in/on four treated
forage samples but were <0.05 ppm mn/on 22 treated samples. In sorghum grain and stover
harvested at & PHI range of 86-152 days. residues of propazine. G-30033, and G-28273 were
each <0.05 ppm infon 26 treated samples.

These field triai residue data were used to reassess the existing tolerances for sorghum, grain,
grain, sorghum. grain, stover; and sorghum, grain. forage. Specifically. the tolerance maximum
residue limit (MRL) harmonization spreadsheet was used with the residue data from the field
trials to calculate reassessed 1olerances. The residue data used are described 1n “*Magnitude of
the Residue of Propazine (2-Chloro-4,6-bis (1sopropylamino)-s-triazine) and its Metabolites in/on
Grain Sorghum Forage, Grain, and Stover Harvested After Preemergence Ground Application of
Milo-Pro 4L, Herbicide”. 1997, (MRID 44287316).

The established tolerance for sweet sorghum should be revoked unless propazine use on sweet
sorghum 1s proposed and supporting residue data are submitted.

HED recommends that the designation “(N}" be deleted from the 40 CFR for atl tolerance level
entries and that the chemical naume of propazine be revised to "6-chloro-N N’ -bis( |-methylethyl)-
[.3.5-tnazine- 2 4-diamine.” A summuary of propazine tolerance reassessment is presented in
Table 5.

31of 42



Propazine Surnmary of Analytical Chemistry and Residue Data DP#- 323273

Table 5. Tolerance Reassessment Summary for Propazine.

Current Tolerance .
: . . . Reassessed Comments
Commadin Listed in 40 CFR Tolerance (ppm) | [Correct Commodity Definirion)
. .\ - DFrec ommodiiy efinitic
$180.243 (ppm) PP :
Sarghum. forage 0.25 (N} 0.20 Sorghum. grain. torage
Sorghum. grain 0.25 (N 0.15 Sorghum, grain. grain
Sorghum, gramn, stover 0.25 (N) .13
Sorghum, sweel 0.25(N) Revoke No registered uses on sweet
sorghum.

Codex/International Harmonization

There 15 no Canadian tolerance, Mexican tolerance, or Codex MRL for residues of propazine
in/on sorghum: therefore, no compatibility questions exist with respect to the Codex MRL.

Attachments;
Attachment 1. International Residuc Limit Status
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ATTACHMENT I

INTERNATIONAL RESIDUE LIMIT STATUS

CHEMICAL.: Propazine

CODEX N(».
CODEX STATUS: PROPOSED U.S. TOLERANCES:
No ('odex Proposal Petition No: PP#7F4837

Step 6 or above

Agency Reviewer: José J. Morales

Residue (if Step 8): Residues Proposed For Inciusion in the
Tolerance Expression: Propazine and its two
chlcromeiabolites G-30033 and G-28273

Limit Limit
Crop{s) (mg/kgy Crop(s) (mg/kg)
Sorghum, stover ... .. ... .. ... . ... 0.25
Sorghum, forage .. ......... ... ... .. 0.25
Sorghum, grain . ... ... ... ... ... ... 0.25
CANADIAN LIMITS: MEXICAN LIMITS:
No Canadian limit __ No Mexican limit
Residue: Residue:
. Limit Limit
Crop(s) (mg/kg}  Crop(s) (mg/kg)

NOTES:
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!“"I Propazine/PC Code 080808/Griffin Corporation
g . DACO 7.4.3/0PPTS 860.1850/0ECD 11A 0.6.3. 6.8.7 and IHTA 8.6
Confined Accumulation in Rotational Crops - Lettuce. Turmips. and Spring Wheat

Primary Evuluator: | oy s~ — —
George F. Kfamer, Ph.D., Chemist Date: 07-DEC-2005
Registration Action Branch 1 (RAB1)
Health Effects Division (HED) (7509C)

Approved by ) ' L
P.V. Shah, Ph.D., Branch Senior Date: 07-DEC-2005
Scientist/RAB 1/HED (7509C)
This DER was vriginally prepared under contract by Dynamac Corporation (20440 Century Boulevard. Suite 160:

Germantown. MD 20874 submitted 07/13/2005). The DER has been reviewed by HED and revised 10 reflect
current Qffice of Pesticide Programs (OPP) policies.

STUDY REPORT:

34184810 Jalah. K.z Saber, A.: Hiler, R. ef al (1996) ["*C]Propazine: A Confined Rotational
Crop Study : Lab Project Number: 859E/513W: 859E/513W-1: 859E/104S. Unpublished study
prepared by PTRL West, Inc. and PTRL East, Inc. 464 p.

EXECUTIVE SUMMARY:

Griffin Corporation has submitted a confined rotational crop study with propazine. The
radiolabeled test substance, [*Clpropazine (labeled uniformly in the triazine ring, specific
activity of 4942 mCi/mmole), was mixed with formulation blank and applied to bare sandy loam
soil in three planting containers at 2.39 Ib ai/A. Lettuce, turnip. and spring wheat were planted in
the treated sl as rotational crops at plantback intervals (PBIs) of 29, 120, and 365 days. The
in-lite phase was conducted by PTRL. East, Inc. (Richmond, KY) and the analytical phase was
conducted by PTRL West. Inc. (Richmond, CA).

Severe phytotoxicity occurred with the 29-day PBI lettuce and turnip and 365-day PBI turnip
crops, and samples were not collected. 1t was noted that chlorosis was also observed on the tips
of immature wheat from the 29-day PBI. The petitioner attributes the better survival of the
120-day PBI crops to the growing environment. because the 29- and 365-day PBI rotations were
initiated and mostly maintained outdoors, while the 120-day PBI rotation was conducted entirely
in the greenhouse creating a less stressful condition.

Total radioactive residues (TRR) accumulated at »0.01 ppm in/on all rotated crops planted 29,
120 or 365 days following treatment. TRR were highest in wheat straw, grain, and forage.
Generally, TRR decreased in wheat crop matrices with increased PBls: however, the TRR
actually increased from the 120-day to 365-day PBI in wheat forage and lettuce. At the 29-day
PBI. residues were 1.298, 1.680, and 5.787 ppm in wheat forage, grain, and straw, respectively;
lettuce and turmips were not sampled at this plantback interval. At the 120-day PBI, residues
were 0.355, 0.928, and 1.987 ppm in wheal forage, grain, and straw, respectively, und 0.057-
0.179 ppm in lettuce. turnip tops. and tumip roots. At the 365-day PBI, residues were 0.450,

DP# 323273/MRID No 14184810 Page [ of 35



J+]  Propuzine/PC Code 080808/Gnffin Corporation
B §.J DACOTAOPPTS 8£60.1850/OECD 11A 6.6.3. 6.8.7 and 1I1A 8.6
) Contined Accurmnulation in Rotational Crops - Lettuce, Turnips. and Spring Wheat

0.245. and 1.028 ppm in wheat forage. grain, and straw, respectively, and 0.209 ppmm in lettuce:
turnips wer: not sampled at this plantback interval.

Extraction with methanol and methanol/water released the majority of the TRR (65-99% TRR)
from rotational lettuce. tumnip tops and roots, and wheat forage: the majority of the rudioactivity
was releascd with the initial methanol extraction. Extraction with methanol and methanol/water
was variable i wheat grain and straw: ~50-79% TRR from 29- and 120-day PBI grain and straw
and - 16-18% TRR from 365-day PBI grain and straw. Subsequent acid extraction, mild and
strong acid hvdrolysis, and/or base hydrolysis released ~7-21% TRR in lettuce, - 11-18% TRR in
turnip tops and roots, ~14-26% TRR in wheat forage, ~23-61% TRR in wheat gramn, and - 19-
556 TRR in wheat straw: the majonity of the radioactivity in mature wheat matrices (grain and
straw) was tehtly bound and mostly released with strong acid and base hydrolysis.
Nonextractable residues remaining following extraction/hydrolysis accounted for <8% TRR in
all rotational crop matrices, except for 3635-day PBI wheat straw which had 13% TRR (0.135
ppm) as nonextractable residucs. A separate subsample was extracted with methanol and
methanol/water and partitioned with chloroform to aid in identitying and quantitating residues.
The extraction procedures extracted sufficient residues from rotational crop matrices from all
PBIs. Accountubibities were -74-114%.

The petitioner did not provide the dates of sample extraction and analysis: however, based on the
study initiation and completion dates, samples may have been stored for up to ~2 years.
Re-analysis of the methanol/water extract of 120-day PBI wheat grain indicated that propazine
had degraded (trom 0.117 ppm to 0.042 ppm) to more polar compounds within 4 months of
frozen storage Re-analysis of the methanol/water extract of 120-day PBI wheat straw indicated
a slight decrease in propazine and a corresponding increase in the metabolites, especially atrazine
des-cthyl 2-hydroxy within 4 months of frozen storage.

Total 1dentified residues ranged 27-88% TRR in all rotated crop commodities, except in 365-day
PBI wheat gramn and straw for which only 4-5% TRR was identified. Propazine and the
hydroxyvmetubolite, atrazine des-ethyl 2-hydroxy (GS-17794), were identified in all rotational
crop matrices trorn all plantback intervais. The chlorometabolite atrazine des-ethyl ((G-30033)
was wdentified at significant levels in 120-day turmip tops, and 29- and 120-day PBI forage but
was a minor component in [20- and 365-day PBI lettuce, 120-day PBI turnip roots, 365-day PBI
wheat forage. 29- and 120-day PBI wheat grain and straw; atrazine des-ethy] (G-30033) was not
detected 1n 365-duy PBI wheat grain and straw. Another hydroxymetabolite, propazine 2-
hydroxy (GS5-T1526). was identified only in 120-day PBI turnip tops, 29-day PBI wheat forage,
29- and 120-day PBI wheat gramn, and 29-day PBI wheat straw. Since propazine 2-hydroxy (GS-
11526) was detected only 1n the earlier plantback intervals, 1t is likely metabolized further to such
compounds such as atrazine des-ethyl 2-hydroxy (GS-17794), which was present at all plantback
intervals. Additional minor amounts of propazine. atrazine des-ethyl (G-30033), propazine 2-
hydroxy (GS-11526). and/or atrazine des-ethyl 2-hydroxy (GS-17794} were 1dentified 1n the acid
and/or base hvdroiysates of wheat forage. gram. and straw. The remaining radioacrivity was
mostly polar in nature and did not co-elute with any of the reference standards; most individual

DP# 323273/MRITD No 34184810 Page 2 of 35
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Y]  Propuzine/PC Code 080808/Griffin Curporation
g Contined Accumalation in Rotatienal Crops - Lettuce, Turnips, and Spring Wheat

peaks were present at <10% TRR or <0.05 ppm. Unknowns from several acid or huse
hydrolysates could not be further identified because of large matnix co-extractives.

Based on the results of the confined rotational crop study, the petitioner concluded that the
primary metabolic products in rotational crops were similar to those found in a sorghum
metabolism study (refer to the DER for MRIDs 44184813, 44184814, and 44287315). Propazine
metabolism in plants involves N-dealkylation, hydrolysis, and conjugation with glutathione. The
petitioner further states that the study results confirm literature concerming the metabolism of
other triazine herbicides, except that propazine and chloro-residues were detected in wheat grain
in the subject study and chloro-residues are typically not seen in grain with chloro-s-tnazine
herbicides.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the confined rotational crop residue data
are classified as scientifically acceptable. The acceptability of this study for regulatory purposes
1s addressed 1n the forthcoming Residue Chemistry Summary for the Tolerance Reassessment
Eligibility Decision {TRED) Document for propazine.

COMPLIANCE:

Signed and dated Good Laboratory Practice (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

Propazine (6-chloro-N, N -bis(|-methylethyl)-1.3,5-triazine-2 4-diamine) is a member of the
chloro triazine class of herbicides. Other members of this pesticide class include atrazine,
cyanazine, and sinazine. Propazine is a selective herbicide that can be applied before planting,
at planting. and after crop emergence for the preemergence control of annual broadleaf weeds.
Currently, the only registered uses are for weed control of omamental plants grown in containers
under greenhouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the [2/88 Propazine Reregistration Standard (Guidance
Document) idennficd several data deficiencies for the reregistration of propazine. Ciba-Geigy,
which was then the basic manufacturer of propazine, elected to cancel its registrations of
propazine. Anothey registrant. Griffin Corporation, ts now supporting the previously-cancelled
uses of propazine on grain sorghum. The structure and nomenclature of propazine are presented
in Table A.1. The physicochemical properties of propazine are listed in Table A.2.

DP# 323273/MRID No. 44184810 Page 3 of 35
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TABLE A.l. Propazine Nomenclature

PC Code 0003108

Chermucal strucnne

Cl

CH, N|/]§N CH,
He” N7 N N T,
H H '

Common nanw Propazine
Molecular Formula CoH (N:Cl
Molecular W 23ypht 2207

IUPAC name 6-chloro-N N-di-isopropy!- 1,3.5-1r1azine-2.4-diamine
CAS name 6-chloro-N. A -bis{ I -methylethyl-1,3.5-triazine-2,4-diamine
CAS # 139-40-2

TABLE A.2. Physicochemical Properties of Propazine

ur specific graviry

Parameter Value Reference

Melting point 217.7°C RD D219079, 9/26/95, 5. Malak
pH 5.66

Density, bulk. density, [ 0.46 g/mL

Water solubility

3.8 ppmat 25 °C

Salvent solubility

[4.252 ppm in acetone

(at 25 °C) 4,696 ppm in l-octanol

Vapor pressure 2.9 x 10% mm Hg at 20 °C Product Chemistry Chapter of the
Propazine Reregistration Standard.
5/19/87

2.98 x 107 Torr at 45 °C RD D219079, 9/26/95. 8. Malak

Dissociation constanl, | Not applicable; practically insoluble in water. |RD D219079, 9/26/95, §. Malak

pK

Octanol/water P=12347

partition coetnicient Log P =3.08

DP# 32327 3MRID No. 44184810 Page 4 of 35
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B. EXPERIMENTAL DESIGN
B.1.  Test Site and Crop Information
TABLE B.1.1.  Test Site Information.
Testing Environment amd Soil characteristics '
locaten Type G Sand | @St | % Clay | %OM pH CEC
imeg/ 100 g)
Planting contauners Sandy loam - 723 19.3 8.3 283 6.09 58

East (Richma.d, kY

(2.5x3.0x2 25 cetr e PTRL

" %OM = ¢ Organic Matter, CEC = Cation Exchange Capacity.
*Same so1! as used fur a1 derobic soil metabolism study (PTRL East Project No. 865E)

Nine planting containers were used for the study: three containers were used for each plantback
rotation (1 for conirol, 1 for wheat. and 1 for lettuce and turnips). Typically, planting containers
were kept outdoors 1n a fenced screenhouse area, except the 29- and 120-day planting containers
which were moved to a greenhouse with the onset of cold weather and kept there for the duration
of the study. The crops were watered, fertilized. hand weeded, and sprayed with raintenance
chemicals as needed. A listing of the daily temperature and rainfall recordings during the course
of the study was included n the submission. No unusual weather conditions were reported.

TABLE B.1.2.

Crop Information.

Crop. crop group Variety Planthack Growth stage at Harvesled Harvesting procedure
intervals (days) harvest RAC
Lettuce. Vegetable, Bibb 29.120. 365 Mutare, 53-55 Leaves Cut at the soil tevel using a
leafy. cxcept brugsica. days after planting razor blade
group 4 (DAP)
Turmp Vegetahle root | Purple Top |29, 120, 365 Matwe: 53-55 Tops and roots | Foltage was tirst cut at the
and tuber, group [ and | Globe DA soil level using a razor
Vegetabje, leaves of blade. and roots were pulled
rootl and 1uber. wtoup 2 from the ground and rinscd
with water 10 remove
adhering so1l.
Spring wheat. Gran, Amdon 20,120, 365 Boor stage. 53-55 | Forage Actual harvest procedures
cereal. proup 15, aind Hard Red DAP were not discussed. Wheat
Grain, cereal. forage. - heads were separated from
fodder. and straw Mature. tiller Straw and grain | he straw
group 16 hrowning: §33-
144 DAP

DP# 323273/MRID No. 44184810
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= 3 I DACQ 7.4.3/0OPPTS 860.1850/OECD 1A 6.6.3, 6.8.7 and 111A 8.6
Contired Accumulation in Rotanonal Crops - Lettuce. Turnips. and Spring Wheat

B.2. Test Materials

.. \
TABLE B.2.1. Test Material Characteristics.
Chenueal structue 1
71\
CH, N SN  CH,
H.C NTFON N CH,
H H )

Radiolabel posinon [ring-U-"Clpropazine
Lot Mo, 812B-13
Purnity 99.9% radiochemical purity (HPLC)
Specific acuvity 49 42 mCi/mmole; 21.440 dpm/ug (isotopically diluted test substance)

B.3. Study Use Pattern

TABLE B.3.1. Use Pattern Information.

Chemical name 1**C)propazine

Application method The radiolabeled rest matertal was mixed with nontabeled propazine. and Milo Pro 4L
formulation blank. and diluted with water for broadcast spray application to the bare soil.

Application rate 239 1b afa

Number of apphcusnons One

Timing of applications Applicattons were made 29 days prior to the first planting rotation,

PHI (davs) Not applicable

B.4. [dentification/Characterization of Residues
B.4.1. Sample Handling and Preparation

All rotated crop surnples were placed in Ziploc™ bags and stored in a cooler with dry ice at
harvest. The samples were frozen and shipped from PTRL East, Inc. to the initial faciiity (PTRL
South, Inc.: Greensboro, NC) within 13 days of harvest, where they were then shipped to PTRL
West, Inc. (Richmond, CA) for analysis, or samples were directly shipped to PTRL West. All
samples were stored frozen (<0 °C) throughout the study. Samples were cut into smali pieces
when possible, and homogenized with dry ice.

All rotational crop commodities from all PBls were subjected to extraction procedures. except
for 29-day PBI lettuce and turnips, and 365-day PBI turnips which could not be collected due to
severe phytotoxicity. Subsamples of rotational crop commodities were initially extracted with
methanol and methanol:water (1:1, v:v). Various subsamples were then extracted with 0.1%
HCL, and/or subjected to acid and/or base hydrolysis for 4-6 hours. The specific procedures for

DP# 323273/MREH No. 44184810 Page 6 of 35
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each crop matrix following initial extraction with methanol and methanol/water is outlined
below.

The methanol extract of 120- and 365-day PBI lettuce (subsample A) was teserved tor high-
performance liquid chromatography (HPLC) analysis. Nonextractable residues were then further
extracted with 0.1% HCI and hydrolyzed with 6 N HCI at reflux. The 365-day PBl lettuce
nonextractable residues were also hvdrolyzed with 3 N NaOH at reflux following acid hydrolysis.

The methanol extract of [20-day PBI turnip tops and roots (subsampie A) was reserved for
HPLC analysis. Nonextractable residues of turnip tops were then further extracted with 0.1%
HCI and sequentially hydrolyzed with 0.1 N HC1, 6 N HCI at 80 °C and 3 N NaOH ai reflux.
Nonextractable residues of turnip roots were further exiracted with 0.1% HCI and hydrolvzed
with 6 N HCI at reflux.

The methanol extract of 29- and 365-day PBI wheat forage (subsample A} was analyzed by
HPLC. To turther charactenize radioactivity, the methanol extract of 29-day PBI forage was
fractionated on a SCX (strong cation-exchange) solid-phase extraction (SPE) column: the major
fraction, which was retained on the column and eluted with 0.15 M NaCl:acetomtnle (ACN)
(2:1; viv: pH 1), was reserved for HPLC analysis. The methanol and methanol/water extracts of
120-day PBI wheat forage (subsample A) were combined for HPLC analysis. Nonextractable
residues of 29- and 120-day PBI forage were further extracted with 0.1% HCI. Nonextractable
residues of forage (all PBIs) were then sequentially hydrolyzed with 0.1 N HCI, 6 N HCI at 80 °C
and 3 N NaOH at reflux.

The methanol and methanol/water extracts of wheat grain heads (all PBls; subsample A) were
respectively combined and analyzed by HPLC. To further characterize radioactivity, the extracts
of 29- and 120-day PBI grain heads were fractionated on a SCX SPE column; the major two
fractions, which were retained on the column and eluted with 0.15 M NaCl:acetonitrile (ACN)
(2:1: viv; pH 11), were reserved for HPLC analysis. Nonextractable residues of 29-day PBI grain
heads were further extracted with 0.1% HCL. Nonextractable residues of grain heads (all PBIs)
were then sequentially hydrolyzed with 0.1 N HCI, 6 N HCI at reflux and 3 N NaOH at reflux.

The methanci and methanol/water extracts of wheat straw (all PBIs; subsample A) were
respectively combined and analyzed by HPLC. To further characterize radioactivity, the extract
of 29-day PBI straw were fractionated on a SCX SPE column: the major fractions eluted were
reserved tor HPLC analysis. Nonextractable residues of 29-day PBI straw were further extracted
with 0.1% HCT. Nonextractable residues of straw (all PBIs) were then sequentially hydrolyzed
with .1 N HCI, 6 N HCI at reflux and 3 N NaOH at reflux.

To investigate the incorporation pattern of residues into vanous plant components. an alternate
extraction scheme was also conducted on 29-day PBI wheat straw, because it bore the highest
TRR level. A subsample of 29-day PBI straw was extracted with methanol and methanol/water
as described previously and the extracts were combined for HPLC analysis. The nonextractable
restdues were then sequentially subjected to the tollowing: (i) phosphate buffer (pH 7)

DP# 323273/MRID No 44184810 Page 7 of 35
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extraction: (1) starch digestion with a-Amylase in a water bath at 30 °C for 20 hours: (111) protein
digestion w1th Pronase E in a water bath at 25 °C for 20 hours; (1v) pectin extraction with 0.05 M
EDTA:0.05 M sodium acetate (L:[. v:v; pH 4.5} incubated at 70 °C for 22 hours. (v} ligmin
extraction with acetic acid and sodium chloride (added four times) in a water bath incubated at
70 °C for a lotal of 5 hours; (vi) hemicellulose extraction with aqueous potassium hydroxide m a
water bath at 25 °C for 40 minutes, followed by shaking with HCI: and (vii) cellulose extraction
with sulfuric acid at room temperature for 4 hours, followed by neutralization with aqueous
patassium hydrox:de. Each extract/hydrolysate was analyzed by HPLC.

A separate subsample (designated subsample B or C) of each of the rotated crop matrices, was
also subjected to methanol and methanol/water extraction as described above, and the combined
extracts were partitioned with chloroform to selectively remove chlorometabolites. The aqueous
and chlorolorm phases were separated and analyzed by HPLC. For 365-day PBI wheat straw, the
combined methanol/water extracts were concentrated and filtered which resulted in two layers
{aqueous and organic). and the aqueous layer was analyzed by HPLC.

The extraction procedures for the rotational crop matrices are summarized in the flow charts
below, which were copied without alteration from MRID 44184810. We note that a flowchart
was included for each crop and each extraction procedure; however, only the flowcharts for 120-
day PBI turrip tops and 29-day PBI wheat straw are presented herein as representative of all
possible extraction steps.

DP# 323273/MRID N 34184810 Page 8 of 25
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Extraction Procedure for 120-Day PB] Turnip Tops (Subsample A)

Homogenized Turnip Tops
TRR = 0.179 ppm*
Methanol
Residue Extract
91.1%
0.163 ppm
MeOH-Water 1:1 HPLC
r . ‘ Figure 15
Residue Extract
5.4%
0.1% HCl C.010 ppm
Extrac: Hesidue
'O‘Bc/a
2.001 m
PP 0.1 N HCI
Extract Residus
0-7% [ 8 NHCI, 80:C
0.001 ppm ﬁ
Residue Hydrolysate
4.8%
T N NaOH, Reflux | . 0.009 ppm
Hydrolysate PES Combustion
4.5% 1.9%
0.008 ppm 0.0C3 ppm

DP# 323273/MRID No. 44184810
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Extraction Procedure for 120-Day PBI Turnip Tops (Subsample C)

Homogenized Turnip Tops
TRR =0.179 ppm
Methanol
Residue Extract
83.8%
1 MeOH-Water 1:1 0.150 ppm
Residue Extract Combined Extracts
2.0% 85.8%
0.004 ppm 0.154 ppm
HPLC
Figure 17
CHCI3 Partition
Ag. Layer CHCI3 Layer
71% 29%
0.109 ppm 0.044 ppm
HPLC HPLC
Figure 19 Figure 18

DP# 323273/MRID No 44184810
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Extraction Procedure for 29-Day PBI Wheat Straw (Subsample A)

Homogenized Wheat Straw

TRR = 5.787 ppm

| Methanc!
Residue Extract
39.7%
2297 ppm
MeOH-Water [:1 HPLC (C-1%)
Residue Extract
9.8% Combined Extracts
0567 ppm 495%
I 0.1% HC| 2.864 ppm
I HPLC
Extract Residue Figure 79
2'1383:"7 SCX SPE
504 ppm
ee 0.1 NHCI Figures 80-82
Combmed ——  Extract Residue
16.3% 24% :
0.943 ppm 0.135 ppm [ 6 N HCI, 80°C
HPLC -
Figure 50 I —l
Hydrolysate Residue
16.2%
0937 ppm 3 N NaOH, Reflux
HPLC | B
Figure 91 .
PES Combustion Hydmlysate
3I\% 3.4%
0.179 ppm 0.486 opm

Total Extracted = 90.4%
Total Recovered = 93.5%

DP# 32327 3/MRID Mo 44184810
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Extraction Procedure for 29-Day PB1 Wheat Straw (Subsample C)

Homogenized Wheat Straw

TRR = 5.787 ppm

‘ Methanol

Residue Exeract
49.5%
MeOH-Water 1:1 2.864 ppm
Residue E '
xuract Combined Extracts
8.2%
0475 ppm | OLT%
T 3.339 ppm
HPILC
Figure 34
CHCI3 Partition
Ag. Layer CHCI3 Layer
70.19% 29.0¢,
2341 ppm 0.998 ppm
HPLC HPLC
Figure 87 Figure 85
TLC
Figure 86

DP# 323273/MRID No. 44184810
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It

B.4.2. Analvtical Methodology

TRR n rotational crop matrices were deterntined by combustion/liquid-scintillation counting
{LSC). Extracts and hydrolysates were radioassayed by LSC and nonextractable residues were
radioassayed by combustion/LSC. The limit of detection (LOD) for LSC determinations using a
0.5 g sample with a background of 30 dpm, was calculated as (.0010 ppm.

Extracts and hydrolysates of rotational crop matrices were subjected to reverse-phase and cation-
exchange HPLC analyses for identification and quantification of residues. HPLC analyses were
conducted on systems equipped with a ultraviolet (UV) detector. Radiolabeled compounds were
detected by radioassaying fractions which were collected every 30 seconds: HPLC
radiochromatograms were reconstructed using a radiochromatograph program. The following
column/mebile phase combinations were used: (Method I) analytical C18 column with a gradient
mobile phasc ot 0.1% phosphoric acid and ACN with 0.1% phosphoric acid; (Method Iy
analytical cation-gxchange coluran with a gradient mobile phase of 0.1 N phosphoric actd:0.05 M
sodium chloride (1:1. viv: pH 3.5) and 0.15 M sodium chloride: ACN (2:1, v:v). The LOD for
the reconstructed HPLC radiochromatograms was based on the limit of detection for the LSC
data, r.e.. 2x background.

Confirmation of the identification of the test material and its metabolites was performed using
thin-layer chromatography (TLC) analyses. TLC analyses were conducted using silica gel F254
plates and two solvent systems: chloroform:methanol:formic acid:water (75:10:1:1, v:v:v:v) and
butanol:acetic acid:water (6:1:1, viviv). For 1D TLC analyses, one of the solvent systems was
used: for 2D TL.C analyses, both solvent systems were used.

C. RESULTS AND DISCUSSION

The storage conditions for rotaticnal crop samples are presented in Table C.1. The petitioner did
not provide the dates of sample extraction and analysis: however, based on the stedy initiation
and completion dates samples may have been stored for up 10 -2 years. Re-analysis of the
methanol/water extract of 120-day PBI wheat grain indicated that propazine had degraded (from
0.117 ppm to 0.042 ppm) t0 more polar compounds with 4 months frozen storage. Re-analysis
of the methanol/water extract of 120-day PBI wheat straw indicated a slight decrease in
propazine and u corresponding increase in the metabolites, especially atrazine des-ethyl 2-
hydroxy with 4 months frozen storage. To supplement the storage stability data from this study,
HED will rely on the additional data submitted from the sorghum metabolism study.

TRR in rotational crops are reported in Table C.2.1. Severe phytotoxicity accurred with the 29-
day PB] lettuce and turnip and 365-day PBI turnip crops, and samples were not collected. It was
noted that chivrosis was also observed on the tips of immature wheat from the 29-day PBL. The
petitioner attributes the better survival of the 120-day PBI crops to the growing environment,

because the 29- .und 365-day PBI rotations were mitiated and mostly maintained outdoors, while

DP# 323273/MRID No. 34184810 Page 13 of 35
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the 120-day PBI rotation was conducted entirely in the greenhouse creating a less stressful
condition.

TRR accumulated at 0.01 ppm 1n all rotated crops planted 29, 120 or 365 days following a
stngle application of (*Clpropazine to bare soil at a total rate of 2,39 1b ai/A. TRR were highest
in wheat straw. grain, and forage. Generally TRR decreased in wheat crop matnces with
increased PBls: however, TRR actually increased from the 120-day to 365-day PB! in wheat
forage and lettuce. At the 29-day PBI, residues were 1.298, 1.680, and 5.787 ppm tn wheat
forage, grawn. and straw, respectively: lettuce and turnips were not sampled at this plantback
interval. At the 120-day PBI, residues were 0.355, 0.928, and 1.987 ppm in wheat forage. grain,
and straw. respectively, and 0.057-0.179 ppm in lettuce, tumip tops. and tumip roots. At the
365-day PBI. residues were 0.450, 0.245, and 1.028 ppm in wheat forage, grain, and straw.
respectively. and 0.209 ppm 1n lettuce: wrnips were not sampled at this plantback interval.

The extraction profiles and distribution of the radioactivity in rotational crop matrices are

released the majority of the TRR (65-99% TRR) from rotational lettuce, turnip tops and roots.
and wheat forage: the majority of the radioactivity was released with the initial methanol
extraction. Extraction with methanol and methanol/water was variable in wheat grain and straw:
-50-79% TRR from 29- and 120-day PBI grain and straw and ~ 16-18% TRR from 365-day PBI
grain and straw. Subsequent acid extraction, mild and strong acid hydrolysis, and/or base
hydrolysis released ~7-21% TRR in lettuce, -~ 11-18% TRR in turnip tops and roots. ~ 14-26%
TRR in wheat forage, ~23-61% TRR in wheat grain, and -19-55% TRR in wheat straw: the
majonty of the radioactivity in mature wheat matrices {(grain and straw) was tightly bound and
released with strong acid and base hvdrolysis. Nonextractable residues remaining following
extraction/hvdrolysis accounted for 8% TRR 1n ali rotational crop matnces, except for 365-day
PBI wheat straw (13.1% TRR. 0.135 ppm nonextractable). A separate subsample was extracted
with methannl| und methanol/water and partitioned with chioroform te aid in identifying and
quantitating residues. The extraction procedures extracted sufficient residues from rotational
crop matrices from all PBIs. Accountabilities were ~74-114%.

The charactenization and identitication of restdues in rotational crop matrices are summarized in
Tables C.2.3 1 through C.2.3.5. Total identified residues ranged 27-88% TRR in all rotated crop
commodities. except in 365-day PBI grain and straw tor which only 4-5% TRR was identified.
Propazine was 1dentified in all rotational crop matrices from all plantback intervals, but appears
10 decrease with the tonger plantback intervals: 20% and 11% TRR i 120- and 365-day PBI
Jettuce; 43% and 1% TRR in 120-day PBI turmip tops and roots; 39%, 33%, and 13% TRR in
29-, 120-. and 365-day PBI wheat forage, respectivelv: 15%, 13%, <1% TRR in 29-_ 120-, and
365-day PBJ] wheat grain, respectively: and 16%, 214, and <1% TRR in 29-, 120-, and 365-day
PBI wheat siraw . respectively. Atrazine des-¢thyl. another chloro-residue, was identified at
significant levels (11-15% TRR) in 120-day turmip tops, and 29- and 120-day PBI forage.
Atrazine des-ethyvl was 1dentified at minor levels (<10% TRR) in 120- and 365-day PBI lettuce.
120-day PBI turnip roots, 365-duy PBI wheat forage, 29- and 120-day PBI wheat grain and straw;
atrazine des-ethvl was not detecled 1n 365-day PBI wheat grain and straw.
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The hydroxymetabolite, atrazine des-ethvl 2-hydroxy, was also present in all rotational crop
matrices from all plantback intervals. Atrazine des-ethyl 2-hydroxy was a significant residue
identified 1n lettuce, turnip tops and roots, and wheat forage (all plantback intervals). and in 29-
day PBI wheat grain and (20-day PBI straw, at 18-42% TRR. Atrazine des-ethyl 2-hydroxy was
identified as o minor residue (<7% TRRY} in 120-and 365-day PBI wheat grain. and 29- and 365-
day PBI wheat straw. Another hydroxymetabolite, propazine 2-hydroxy, was identified only in
120-day PBI tumip tops (7% TRR}), 29-day PBI wheat forage (1 1% TRR), 29- and 120-day PBI
wheat grain (3% TRR), and 29-day PBI wheat straw (3% TRR). Since propazine 2-hvdroxy
was detected only in the earlier plantback intervals, it is likely metabolized further to such
compounds such as atrazine des-ethyl 2-hydroxy, which was present at all plantback intervals.
The remaining radicactivity was mostly polar in nature and did not co-elute with any of the
reference stundards: unknowns from several acid or base hydrolysates could not be further
identified because of large matrix co-extractives. Most individual peaks were present at <10%
TRR or <0.05 ppm.

The distribution of radioactivity in Subsample B of 29-day PBI wheat straw following an
alternate extraction scheme designed to investigate the incorporation of radioactivity to various
plant components 1s presented below. These data were copied without alteration from MRID
44184810. The extractability indicates that the majority of the radioactivity was not ughtly
bound and HPLC analysis of each extract demonstrated that the metabolic profiles were similar
to those observed i various exiracts of other subsamples of wheat straw.

Extract % of TRR (ppm) | HPLC Shovwn in
Figure #

Methanoi-Water 82.9 (4.796) 106
Phoszhate Buffer 6.5 {0.375) 107
Starch Digestion 2.4(0.140) | 108
Protein Digestion 1.9 (0.112} 109
Pectin Extraction 2.3(0.135) 110
Lignin Extraction 2.0(0.117) 111
Hemicellulose Extraction 6.1 (0.355) 112
Cellulose Extraction 2.3(0.131) 113
Post-Extraction Solids 1.0 (0.060) NA

C.1.  Storage Stability

Samples of rotated crop matrices were stored frozen (<0 °C) prior to analysis. The petitioner did
not provide the dates of sample extraction and analysis; however, based on the study initiation
and completion dates samples may have been stored for up to ~2 years. To demonstrate storage
stability of incurred residues “over the course of the analytical phase of the study,” the petitioner
re-analyzed the methanol/water extracts of 120-day PBI wheat grain and straw 4 months after the
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mmnal analsses. For wheat grain. the stored extract chromatogram tndicated that propazine had
degraded (from 0.117 ppm to 0.042 ppm) to more palar compounds. For wheat straw. the stored
extract chromatogram indicated a slight decrease in propazine with a corresponding increase 15

the metabolites.

especially atrazine des-ethyl 2-hvdroxy.

To supplement the storage stamilitv data from this study, HED will rely on the additionat data
submitted trom the sorghum melabolism study. In this sorghum study, methanol and
methuanolwater extraction conducted 24 months after the onginal extraction date indicated no
loss of radiocarbon. In addition. subsequent chloroform partitioning of the combined methanol
extracts, performed two months after extraction, yieided a metabolic profile stmilar to that of the
initial chloroform partitioning.

TABLE C.1. Summary of Storage Conditions.

Maltors (RAC Plantbuck Storage Actual Storage Duration Interval of Demonstruated Storage
or Extrach uterval rdays) | Temp. ¢°C; Siabahiny

Letmce | 120. 365 <0 Analysis dates not provided; -2 years | None provided
'Tumip tops 130 based on study compieuon date.

Turnmip roots 120

Wheat forage | 29 120, 363 1

Wheat straw 0120, 363 -4 months for the methanol/water
Wheat gram g 120365 extract of wheat grain and straw

C.2. ldentification, Characterization. and Distribution of Residues

TABLE C.2.1. Total Radioactive Residues (TRR} in Rotationa! Lettuce, Turnip, and Wheat Commodities.
Matrix TRR (ppm)
29-day Plantback interal 120-day Plantback nterval 365-day Plantback interval

Lettuce Not sampied (NS) 0.103 0209

Tumnip taps NS 0.179 NS

LTumm 0ot NS (.057 NS

Wheal forage [ 298 0.355 04350

Wheat straw 5787 1.987 1.028

Wheal gram heads | 680 0.928 02458

DP# 323273/MRID No 43184810
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TABLE C.2.2.1. Distribution of the Parent and the Metabolites in Rotational Lettuce Following Applicationw
of [“C]Propazine to Bare Soil al 2.3%1b ai/A. '
120-day PBI Lettuce 365-day PBI Lettuce
TRR = 0.103 ppm TRR =0.209 ppm
Metabohe Fr i Subsample A Subsample B Subsample A Subsample B
%TRR ppm %TRR ppm %TRR ppm %TRR ppm
Methano! 723 0.075 116.0 0.119 62.8 0.131 33.1 0115
Propazine 20.4 0.021 10.5 0.022
Atrazine des-cthyi 07 0.010 7.7 0.016
Alrazing des-cthyl 2-hydroxy -- -- 24.4 0.051
Unknowne 42,77 0.044 2000 0.042
Methanol/water 4.5 0.005 29 0.003 1.8 0.004 [ 0.002
-Combined McOH&MeOH/water 1189 0122 56.8 0.118
Organic {chlorotorm; 36.9 0.038 172 0.03¢
Propazine 13.5 0.014 ) 57 0.012
Atrazine des-cthyl 194 0.020 ” 2.6 0.020
Linknowns 4.4 0.005 - 19 0.004
Agucous 816 0.084 39.2 0.082
Atrazine des-ethyt 2-hydroxy 417 0.043 ] - -
Unknowns 40.71 0.041 . 3447 0.072
©.1% HCl extract L9 0.002
Nonextraciable 204 0.02] NR NR NR NR NR NR
6N HCI hvdrolysate 19.2 0.020 3.9 0.008
3N NuOH hydroiysatz K 0.007
Nonextractable NKR NR 1.9 0.004

' Shading indicates that the extracnion step und/or characterization analysis was not conducted for the matrix in question
NR = Not reporctt fraficized ppm values for metabolites were calculsied by the study reviewer from the area percent reported
on the chromatogram und ualicized % TRR values were calculated by the study reviewer using the ppm valucs.
* Eight peaks. cich present at < 10.7% TRR (0011 ppm).
' Sixteen peaks. cach preszatat -5 3% TRR (20011 ppmy
“ Ten peaks. cacn present at < 19.4% TRR (- 0.020 ppm.
" Single broad solvent front band: further 1solanon was not possible due to large matrix co-extractives.
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TABLE C.2.2.2. Distribution of the Parent and the Metabolites in Rotational Turnips Following Application
of ["*C]Propazine to Bare Soil at 2.39 |b aVA. '

120-day PBI Turnip Tops 120-day PBI Turmip Roots
TRR = 0.179 ppm TRR = 0.057 ppm
Metaolie Fraction Subsample A Subsample C Subsample A Subsample C
%TRR ppm %TRR ppm %TRR ppm %TRR ppm
Methanol 91.1 0.163 838 0.150 65.8 0.037 731 0.042
Propazine 43.0 0.077 10.5 0.006
Atrazine des-cthyl 123 0.022 - -
Arazine des-cthyl 2-hydroxy - -- 351 0.020
Unknown: 3527 0.063 254 0.012
Methanol/water 54 0.010 20 0.004 58 0.003 22 0.001
-Combined MeOH& MeOH/waler g5.8 0.154 152 0.045
Organic (chloroform; 24.6 0.044 TaE 1G.35 0.006
Propazine IS 0.027 . 35 0.002
Atrazing des-ctiy! 7. 0014 | . e |- 53 0.003
Uinknawne 1.4 0002 |- T 07 <0.001
Aqueous 60.9 0.109 64.9 0.037
Propazine 2-hydroxy 7.3 0.013 o - -
Atrazine des-ethyl 2-hvdroxy 257 0.046 o . 43.09 0.025
Unknowns 27.8° NN ) 20.1 0.012
0.1% HCl extract 038 0.001 20 0.001
Nonextractable NR NR NR NR 227 0.013 NR NR
0N HCI hydroiysate 0.7 0.001
6N HCI hvdrolysate 4.8 0.009 15.8 0.009
3N NaOH hvdrolysate 4.5 0.008
Nonextractable Ry 0.003 NR NR

' Shading indicut 2« that the extraction step and/or characterization analysis was nof conducted for the matrix i question
NR = Not reporied halicized ppm values Tor metaboliles were calcuiated by the study reviewer from the arca percent reported
on the chromaiogram und italicized % TRR values were calculated by the study reviewer using the ppm values.
" Seven peaks. each preseatat - 17.2% TRR (<0.031 ppm,
* Sex peaks, each prosencat - 12.6% TRR (- 0.023 ppm:.
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TABLE C.2.2.3. Distribution of the Parent and the Metabolites in Rotational Wheat Forage Following
Application of [*C]Propazine to Bare Soil at 2.39 1b ai/A.

29-day PBI Forage 120-day PBI] Forage 363-day PBI Forage
TRR = 1.298 ppm TRR =0.3535 ppm TRE = 0.450 ppm
[Metabolite Fraction
Subsample A | Subsample B | Subsample A | Subsampic B | Subsample A | Subsampic B
%TRR | ppm |%TRR| ppm |%TRR| ppm [%TRR| ppm |%TRR| ppm |%TRR| ppm
Methanol 965 | 1233 924 | L.199 | 646 [0.229 | §2.0 | 0291 | 383 (0262 | 746 | 0226
Propazine 39.2 | 0510 10.2 | 0.046
Unknowns 57.2 | 0.744 48.0° | 0216
-SCX SPE Fracuons 96.5 | 1.253
Propazine 335 | 0.435
Atraane des-cthyl 106 | 0137
Propazine X-hydroxy | Fl.4 | 0148
Unknowns 4100 | 0532
Methanol/water 22 (0029 18 [0023 ) B3 | 0028 | 34 [0012] 151 (0068 | 3.8 | 0.017
e i aten o042 [1222 | 727 | 0257 | 854 | 0303 784 | 0353
Propazine 332 1 0.118
Atrazine des-cthyl 13.8 | 0.049
Unknowne 2544 0.090
Organic schlpreform; 26.0 | 0338 42.3 | 0150 12.2 | 0055
Propazine It4 | 0148 254 | 0.090 78 0.035
Atrazme Jev-cihy | 129 | 0168 | 149 | 0.053 29 (0013
Unknowns 1.7 | o 1.9 | 0.007 1.6 | 00607
Aqueous | 6817 | 0834 . 431 | 01353 66.2 | 0.208
Q;L‘:;':: devethyi2- 26.0 | 0337 183 | 0.065 - 342 | 0,154
Unknowns 42.0° | 0.545 24.8% | 0.088 3207|0144
Q.1% HCl extract 31 0.011
Nanextractable NR NR NR NR NR NR NR NR NR NE NR NR
0.1 N HCl hscrolvsate 34 10044 2.2 | 0.008 1.9 (0009
Atruzine des-cthyl 1.3 0.004
Alrazine des-cthyl 2-
hydrony [+ | 0005
Unknowns 2s 0.009
6N HC) hydroivsate 4.7 0.061 LES | 0.040 T8 0.625
Atrazine des ethy! 2- -
hydrosy ’ 6.5 10023
Unknowns 4.8% ootz
3N NaOH hydroh s 5.0 0.077 B8 D032 94 0.042
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TABLE C.2.2.3. Distribution of the Pareng and the Metabolites in Rotational Wheat Forage Following
Application of [M*C]Propazine to Bare Soil at 2.39 Ib ai/A. !

29-day PBI Forage

120-day PBI Forage

365-day PBI Forape

TRR = 1,298 ppm

TRR =0.355 ppm

TRR = 0.450 ppm

Metaboluie Fraction
Subsample A | Subsampie B | Subsample A | Subsample B | Subsample A | Subsample B
%TRR| ppm |[%TRR| ppm |%TRR| ppm |%TRR| ppm [%TRR| ppm |%TRR| ppm
Nonextractahle 08 | 0.0I11 1.8 [ 0.006 23 10010

! Shading indicutes that the extraction step and/or characterization analysis was not conducted for the matnx in question
NR = Not reported. fredicized ppm values for metabolites were calculated by the study reviewer from the area percent reported
on the chromalegram and ftalicized % TRE values were calculated by the study reviewer using the ppm values.
* Sixteen peaks, cach present at 220.4% TRR (<0.092 ppmy
! Five peaks. each present at < 15.6% TRR (s0.203 ppm).
* Fourlcen peaks. cach present at < 10.7% TRR (:0.038 ppm).
* Thirteen peaks. each present at - 8.1% TRR (<0.105 ppm}.
® Ten peaks. each present at <9.7% TRR (<0.034 ppm}.
" Thirteen peaks. cach present at < 7.6% TRR (<0.034 ppm).
* Ten peaks, euch present at £3.1% TRR (s0.01 | ppm). One peak had a similar retention time to propazine !-hydroxy, however.
co-chromategraphy with reference standards was not possible due to large UV absorption from matrix coextractants.

TABLE C.2.2.4. Distribution of the Parent and the Metabolites in Rotational Wheat Grain Heads Following
Application of [**C]Propazine to Bare Soil at 2.39 Ib ai/A. ’

29-day PBI Grain

120-day PBI Grain

365-day PBI Gramm

‘ TRR = 1.680 ppm TRR =0.928 ppm TRR = 0.243 ppm
Metabolite Fraction
Subsample A Subsampie B Subsample A Subsample B Subsample A
%TRR | ppm | %TRR | ppm | %TRR | ppm [%TRR| ppm %TRR ppm
Methanol 55.9 0.939 51.9 0.872 41.1 0.382 | 513 0.476 12.9 0.032
Methanol/water 228 0.382 125 0.210 215 0200 | 128 0.119 4.8 0.012
-Combined ’
MeOH&MeOH/witer 78.7 1.322 64.4 1.082 62.6 0.382 | o4.1 0.595 17.7 0.044 _
Propazine 15.3 0.257 126 0.117 0.4 <0.001
Atrazine des-ethyl 6.6 0111 - --
— 6.6 0.061
Propazine 2-hydroxy 5.6 0.094 -~ -
Atrazine de>-cthyl
2-hydroxy ) - - - 4.9 0.012
Unknowns 512 0.860) 43.5 0.404 125 0.031
SCX SPE Fractens .
1113 o5 0-11 510 0.857 10.2 0.373
Propazine 14.8 0.249 8.9 0.083
Atrazine des-ctivy 5.4 0.090 1.8 0.045
Atrazine des-ethyl W
2-hydroxy -- - 6.8 0.063
Unknowns 36.9° | 0.518 196° | (182
SCX SPE Fractions -
14-17 or 15.1° 254 0.42¢ 79 0.073
Propazine S0 0.084 - -

DP# 323273/MRID No. 44184810
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Propazine/PC Code 080808/Griffin Corporation

== p DACO 7.4.3/OPPTS 860.1850/OECD A 6.6.3. 6.8.7 and IHA 8.6

Confined Accumulation in Rotatronal Crops - Lettuce, Turnips. and Spring Whea

TABLE C.2.2.4. Distribution of the Parent and the Metabolites in Rotational Wheat Grain Heads Following
Application of [“C)Propazine to Bare Soil at 2.39 Ib aV/A.

Metabolite Fractien

29-Jav PBI Grain

120-day PBI Grain

363-day PRI Gran |

TRR = 1.680 ppm

TRR =0.928 ppm

TRR = 0.245 ppm

Subsample A Subsample B Subsample A Subsample B Subsample A
%TRR | ppm | %TRR | ppm | %TRR | ppm [%TRR| ppm % TRR ppm
Propaxine 2-hydroxy 7.0 0.030 17 0016
Atrasine des-cthyl - 18 0.017
2-hydroxy
Unknowns i74t 0.292 42 0.040
Organic (chlorotorm) 332 0557 32.0 0.297
Propuarine 7.6 0.128 200 0.186
Atruzine des-ethyl 74 0.124 - --
fg;ﬁ‘r‘(‘fxf“""h-"' 117 | 0197 - -
Unknowns 6.5 0.109 12.0° 0.111
Aqueous 312 0.325 321 0.298
Propazing -- - 2.9 0.027
Propazine 2-hvdroxy 27 0.045 -- --
Atrazine des-ethyl - 4.1 0.038
;\_{é;‘f‘i‘:;ﬁ”'“h*" 129 | o7 - -
Unknowns 1577 | 0.263 252% | 0.234
0.1% HCl exiruct o 0.050
Nonextractable NR NR NR NR NR NR NR NR NR NR
0.1 N HCI hydrolysale 2.0 0033 8.9 0.083 2.7 0.007
Propazine 01 <0.001 0.2 0.002
i‘;%‘:}if“"'m-" 04 | 0007 12| oo -
Unknowns 4.0 0677 7.5 0.070
&N HCI hydrolysate 9.3 0.136 16 6 0154 351° 0.086
Propazine I -hivdroxy 04 0.007 --
Unknowns 8.9 0149 lo6' | 0.154
3N NaOH hydroly saie 9.0 0.151 14.5 0135 229 0.056
Noncwiractable 1.1 0018 | 3.7 0.053 7.7 0019

' Shaing indicar e that the eatracion step and/or characterization anatyses was not conducted tor the matnx in question

NR = Notreporied  fraficized ppm values for metabohtes were calculated by the study reviewer from the area petcent reported
on the chromatopram and iralicized % TRR values were caleulated by the study reviewer using the ppm values.
“ Thirteen peaks. cacr present at = 16 2% TRR -0 272 ppm:

* Ten peahs. cach present al - B 7% TRR 1.0.0 081 ppm)
fSix[cen peaks, cach preseni at -3 0% TRE 120 065 ppmy.
* Doublet band of 1w peaks (0 064 and 0.060 ppm. theorized as atrazine des-ethyl based on Subsample A

DP# 323273/MRIID N, 43184810
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Propazine/PC Code 080808/Griffin Corporation
DACO 7.4.3/0PPTS 860.1850/0ECD 1A 6.6.3. 6.3.7 and IIIA 8.6
t‘onfined Accumulation in Rotatienal Crops - Lettuce, Turnips. and Spring Wheat

" Eleven peake. cuch present at - 3.1% TRR (- 0.029 ppm:
Eleven peak:. cuch present at - 5.3% TRR ( 0.089 ppm.
" Seventeen peaks. cach present at - 11.1% TRR (- 0.103 ppm}
" HPLC analysow were unsuccessful even following repeated SPE cteanup because of the large amount ot salubihzed mainx
camponents
" At least nine hroad peak bands. each present at +5.3% TRR (:0.049 ppm).

DP# 32327 3/MEID No. 44184810 Pueg

of 33

e
~
12
ta



o]  Propazine/PC Code 080808/Griffin Corporation

=1

DACG 7.4.3/0PPTS 860, 1850/OECD IIA 6.6.3.6.8.7 and ITTA 8.6

Contired Accumulation m Rotational Crops - Lettuce., Turmps. and Spring Wheat

TABLE C.2.2.5. Distribution of the Parent and the Metabelites in Rotational Wheat Straw Following
Application of [“CiPropazine to Bare Soil at 2.39 Ib ai/A. '

29-day PBI Straw 120-day PBI Straw 365-day PBI Straw
TRR = 3.787 ppm TRR = 1.987 ppm TRR = | 028 ppm
Metabolite Fraction
Subsample A | Subsample C | Subsample A | Subsample C | Subsample A | Subsample B
%TRR | ppm |%TRR | ppm |%TRR| ppm |%TRR| ppm |%TRR| ppm |%TRR| ppm
Methuno! 397 | 2297 | 495 |2.8064 | 565 | 1122 | 530 | 1.054 | 123 | 0026 7.5 | 0.077
Methanol/water 9.8 0.567 £2 0475 121 | 0.2a0 6.2 0.123 3.3 0.034 | 43 0.044
NN 495 | 2864 | 57.7 |3330 | 686 | 1362 | 593 | 1.177 | 156 |0.160 | 11.8 {0121
Propazine 5.8 0915 273 | 0423 - —
Unknowns 337 1.949 47.31]1 0939 15.6°% | 0.160
ggX SPE Fractions 105° | 2864
Propazine 'r'i' 7| 09Il
sy 10,922
" 7
Atrazine des-ethy! {;_?’) rg;z;)
Propazine 2-hyidroxy (:51 (g 82) 3
Atrazine des-cthy| 9.8 0.570
2-hydroxv 16.6) |(0.384)
Unknowns ( ;;z ;) ( :;J‘:ZJ
Orgamc 7.2 10998 251 | 0.499 49 10050
Propazine 92 |0.533 2i.0 [0.418
Atrazine des-ethyl - - 2.0 | 0.040
Unknrowns 807 | 0468 20 | o040
Aqueous 405 | 234} T4.1 | 0.678 6.9 | 0071
Propazine -- - - 03 (0003
g_‘}:?ﬁ;exges""h“ 182 |1.0s5° 17.7 | 0352 15 |oois
Unknowns 22.2% | 1.286 164 0.326 5.0 0.053
0.1% HCI extract 13.9 (¢804
Nonextractable NR NR NR NR NR NR NR NR NR NR NR NR
0.1 N HCI byvdrotysate 2.4 0.139 4.9 0.098 2.7 0.028
Propazine i 0.063 - -- - -
?_‘g%':)‘;f“""'h” 21 |o1so - - 0.5 | 0o0s
Unknowny 2001 070! 4912 | 0.098 2.2 0.022
ON HCI hvdrols saee 16.2 0.937 7.5 0.149 203 | 0.30¢

DP# 323273/MRID No. 44184810
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Jwf  Propasne/PC Code 08080R/Griffin Corporation
—;‘-l DYALC 7 4.3/QPPTS 860.18SUOECD 1A 0.6.3. 6.5.7 and 111A 8.6
- (entined Accumulation yn Rotattonal Crops - Lettuce. Turnips, and Spring Wheat

f

TABLE C.2.2.5. Distribution of the Parent and the Metabolites in Rotational Wheat Straw Following
Application of ['*C]Propazine to Bare Soil at 2.39 1b ai/A. "
29-day PBI Straw 120-day PBI Straw 365-day PBY Straw
TRR = 5.787 ppm TRR = 1.987 ppm TRER =1 028 ppm
Metabolite Fractan

Subsample A | Subsample C | Subsample A | Subsample C | Subsample A | Subsample B |

%TRR | ppm |%TRR| ppm |%TRR| ppm |%TRR| ppm |%TRR| ppm |%TRR| ppm
Atrazine des-ethyl i0 0176 10 oo
2hvdrosy
Unhnowns 120" 0760 6.5 (0129
3N NaOH hvdrolvsate 84 | 0486 6.1 | 0.121 1339 0240
Nonextractable 31 0.179 s4 | 0107 13.1 | 0.133

' Shading indicales thal ihe extraction step and/or charactenzation analysis was not conducted for the matrix in gquestion
NR = Not reponed. halicized ppm values for metabolites were calculated by the study reviewer from the area percent reporned
on the chromatoyram and ireficized % TRR values were calculated by the study reviewer using the ppm values.
* Fiftecn peaks. cach present at < 15.2% TRR (- 0.302 ppm).
* Twelve peuks. cach present at 6.1% TRR (. (.063 ppmy: poor column recovery 56.0%.
* Analvsts results using C18 HPLC are reponted. with anadysts resulls using caon-exchange HPLC reporned m parentheses.
* Eleven peaks, cach present at <5.4% TRR (0.311 ppm).
® Ten peaks. each present at -9.9% TRR ¢ 0.573 ppmo.
" Twelve peaks. cach present at < 1.5% TRR (- 0.087 pm) and 1wo broad bands present at 0.086 ppm and 0.183 ppm which eluled
n the region tymical for atrazine des-ethyl: astrazine des-ethy) is not typically observed in the chlorotform fraction. TLC analysis
could not resolve propazine and atrazine des-ethyl because of u maina effect.
¥ Confirmed by BPLC analysis following SCX SPE fractionanon.
* Twelve peaks, cach present at <4.2% TRR (- 0.243 ppm).
' Ten peuks. eact present at <6.6% TRR (.0 131 ppm).
! Twelve peaks. cach present at «4.3% TRY { 0252 ppmy.
“ One major peak «t 2.49% TRR (0.068 ppm) and twelve peuks. each present at - 0.012 ppm.
" Could not be analyred by HPLC even with C18 and SCX SPE cleanup. because of large amounts of solubilized matrix
components.
" Eleven peaks, cach present at < 8.6% TRR (=0.499 ppm,. which mcluded a broad band (n the region of propazine 2-hydroxy
and atrawsine des-cthyl Due to excessive mainx co-chromatography. this sample analysis was not used.
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W!&l Propazine/PC Cade O80808/Griffin Corporation

= 3. [?ACO 7.4.3/0PPTS 860 1830/0ECD 1A 6.6.5.6.8.7 and [1IA 8.6

- Confined Accumulation in Rotanonal Crops - Lettuce. Turnips, and Spring Wheat

2.29 |b ai/A. '

TABLE C.2.3.1. Summary of Characterization and Identification of Radioactive Residues in Rotational
1ettuce Planied 120 and 365 Days Following Application of [**C]Propazine to Bare Soil at

120-duy PBI Lettuce

365-day PBI Lettuce

Compound TRR =0 103 ppm TRR =0 209 ppm

% TRR ppm %TRR ppm
Identified in the Methanol or Methanol/water extract
Propazine 204 0.021 10.5 0022
Atrazine des-ethy | 9.7 0010 77 t0l6
Propazine 2-hydroxy -- -- - --
Atrazine des-eths ! 2-hvdroxy 417 0.043* 244 0051+
Characterized
0.1% HCl extract 1.9 0.002 - -
6 N HCI hydroivsate 19.2 0.020 39 0.008
3 N NaOH hydrolysate - - 3.2 0.007
Total identified 718 0.074 42.6 0.089
Total charactenzed 214 0.022 7.1 0.015
Total extractable a9 0.102 71.8 0.150
Unextractable (PES) - NE. NR 19 0.004
Accountability ' »>99.0 73.7

' Summary of :dentified components as presented by the petitioner: ppm values for the components were taken from the analvas
of various extracts. SCX fractions, and/or subsamples. and TRR values were calculated by the study reviewer. Components
fotlowed by an asterisk were tentatively identified by comparison of the retention tmes with reference standards using only one
method. Characlerized residues were taken from the Subssmple A workup; see Table C.2.2 1. Unknowns are not mcluded in the

table because the petittoner used identified components from different analyses or subsamples.
* Residues remumng aftzr exhaustive extractions.

' Accountability = (Tota’ extractable + Total unextractable V{TRR from combustion analysis: see TABLE C.2.1) * 100.

DP# 323273/MRID N 44184810
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+]  Propazine/PC Code 080808/Griffin Corporation
DACO 74.3/QPPTS 860.1850/0ECD 1A 6.6.3. 06.8.7 and [ITA 8.6
Confined Accumulation in Rotanional Crops - Lettuce. Turnips. and Spring Wheat

5.

TABLE (C.2.3.2. Summary of Characterization and Identification of Radioactive Residues in Rotational
Turnips Planted 120 Days Following Application of [*C]Propazine to Bare Soil at 2.39 Ib

aiyAa. !
120-day PBI Turnip Tops 120-day PBI Turmp Roots

Compound TRR = 0179 ppm TRR =0 037 ppm

| % TRR | PPm %TRR —‘ ppm
Identified in the Methanol or Methanol/water extract
Propazine 129 04077 10.5 0006
Alrazine des-cthy! 123 | 0022 53 0.003
IPro]’):l'(mc 2-hydross 7.0 G.013* -~ --
Atrazme des-ety | 2-hydroxy 257 0.046* 36.8 DO2*-
Characterized
G 19 HC exvact 0.8 0.001 20 0.001
0.1 N HCt hydrolvsate 0.7 0.001 -- -
6 N HCI hydrolysate 4.3 0.009 15.8 0.009
3 N NaOH hydiobvsate 4.5 0.008 -- -
Toral 1dentified 3873 0.158 52.6 0030
Total charactenzed 10.8 0019 17.8 0.010
Total extractable 107.3 0.192 87.7 0.050
Uinextractable PES:Y 1.0 0.003 NR NR
Accountability ' 109 >87.7

' Summary of identificd components as presented by the petitioner. ppm vaiues for the components were taken from the analysis
of vanous extruc:<. SCX fractrons. and/or subsaniples, and TRR values were caleulated by the study reviewer. Components
followed by an aslerish were tentauvely idennfied by comparison of the retention times with reference stundards using only one

table because the petiionat used wientfied components from different analyses or subsamples.

* Values reported by the »ettioner (and presented here) do not agree with the chromatograpbic data reported in Table € 2.2.2.
* Residues remaining atter exhaustive extraclions.

* Accountabtlit = Tetal extractable + Total unextractable i TRR from combustion analysis: sec TABLE C.2.11 * 100.
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o dw]  Propuane/PC Code 050808/Gniffin Curporation
Z= 3.§ DACO7.4.3/0PPTS Bo0.1850/0ECD [[A 6.6.3. 0.8.7 and LA 8.6
* Confined Accumulation i Rotational Crops - Lettuce, Turnips. and Spring Wheat

TABLE €.2.3.3. Summary of Characterization and Identification of Radioactive Residues in Rotational
Wheat Forage Planted 29, 120, and 365 Days Following Application of [“C]Propazine 10
Bare Sail at 2.39 Ib aifA, '
29-day PBI Forage 120-day PBI Forage 365-day PBI Forage
Compound TRR = |.298 ppm TRR = 0.355 ppm TRR = 0.430 ppm
% TRR ppm %TRR ppm GTRR | ppm
Identified in the Methanol or Methanol/water extract
Propusine 391 0510 332 0.118 [29 0058 -
Atrazine des-ethy! 10.6 0137 149 0.053 29 Q013
Propazine 2-hydroxy 11.4 0.148 - - - -
Atrazine des-cthyi 2-hvdroxy 26.0 D.338* - 18.3 0.065* 34.2 0.154*
Identified in the 0.1% and 0.1 N HC] extract/hvdrolysate
Atrazine des-cthy! Na NA 1.1 0.004* NA NA
Atrazme des-ethyvl 2-hydroxy NA NA 14 0.005 NA NA
Identified in the 6 N HCI hydrolysate
Arrazine des-ethyl 2-hydroxy [ NA NA 6.5 D.023* NA —L NA
Characterized
.1 N HCI hydrolysate 34 0044 -- - 1.v 0.009
6 N HCI hydrolysate 4.7 0.061 - -- 78 0.035
3 N NaOH hydrolysate 5.9 0.077 88 0.032 9.4 0.042
Total identified 873 1.133 754 Q.168 50.0 0.225
Total charactenzed 140 0182 88 0.032 19.] 0.086
Total exiractable [ 1464 980 0.343 92.4 0416
Unextractable 1IPES) 0.8 0011 L8 0 006 23 0.010
Accountahlity * 113 99.7 9.4.7

" Summary ef idennfied components as presented by the petitioner: ppm values tor the components were taken from the analysis
of vanous eatracts. SCX fractions. and/or subsamples, and TRR values were calcubated by the study reviewer. Components
followed by an usterisk were tentatively wentified by comparison of the retention times with reference standards using only one
method. Characlerized residues were taken from the Subsarnple A workup; see Table 2.2 3. Unknowns ate not included 1n the
table because the petinener used identified vomponents fror different analyses or subsamples.

NR = Notreported. NA = Fraction was nol analyzed.

© \alues reported by the petitioner (and presented here) do not agree with the chromatographic data reported in Table C.2.2.3.

" Reswdues remaining alter exhaustive extraciions,

* Accauntability =« Tutal extractable + Total unextractable V(TRR from combustion analysis: see TABLE C.2.1) * 100,
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Yo} Propuzme/PC Code 0806(8/Griffin Corporation
2= 3 DACO 7.4.3/0PPTS 860.18530/0ECD 1A 6.6.3, 6.8.7 and IIIA §.6
= (onfined Accumulation 1n Rotational Crops - Lettuce, Turnips, and Spring Wheat

I‘TABLE C.2.3.4. Summary of Characterization and ldentification of Radioactive Residues in Rotational
Wheat Grain Heads Planted 29, 120, and 365 Days Following Application of [*C]Propazine
to Bare Soil at 2.39 b aivA. ’

29-day PBI Grain 120-day PBI Grain 365-day PBI Grain

Compound TRR = 1.680 ppm TRR = 0.928 ppm TRR = (3.245 ppm

%TRR | ppm %TRR | ppm %TRR ppm
Identified in the Methano! or Methanol/water extract
Propasme 153 0.257 12.6 0.117 0.4 <001
Atrazinge des-ethy/ 34 0.090 4.8 0.045 - - |
Propazine 2-hndroxy 30 0.050 1.7 0.016 - -- }
Atrazine des-ethiyl 2-hvdroxy 246 0.4i4* 68 0.063¥ 49 0.012
Identified in the 0.1 % und 0.1 N HCI extract/hvdrolysale
Propanine |t <0.001 0z 0.002 Na NA
Arrazine des-ethvi 2-hydroxy 04 (L007* 12 o.0t1* NA NA
Identified in the 6 N HCI hydrolysate
Propazine 2-hydrovy —L 0.8 T 0.014"3—[ - —I - J -
Characterized
0.1 N HCl hydreivsate - - - - 27 0.007
6 N HC! hydrolysate -- - l66 (154 35.1 0086
3 N NaOH hydrolysate 90 0.151 14.5 0.135 229 0.036
Total wdentified J0.6 0.832 274 0.254 5.3 0012
Total characlensed 90 0.151 31.1 0.289 60.7 0149
Tatal extractable 102.0 1713 102.8 0.953 78.8 0 193
Unextractable (PES 11 0.018 5.7 0.0532 7.7 | 0019
Accountability 103 109 65

! Sumpmary of idenufied components as prescnted by the pettioner; ppm values tor the components were 1aken from the analysis
of vanous exiructs SCX fractons, and/or subsamples, and TRR values were calculated by the study reviewer  Components
followed by an asterisk were tentatively idennfied by companson of the retention times with reference standards using only one
methoed. Characiensed residues were taken frarm the Subsample A workup: see Table C.2.2.4. Unknowns are not included in the
table berause the penbinner used identified components from differeni analyses or subsamples

NR = Not reported. N.A = Fraction was not analyzed.

 Vulues reported by the petittoner (and presented here) do not agree with the chromatographic data reported in Table C.2 2.4,

' Residues remaining after exhaustive extractions.

! Accountability = ( U'ola) extractable + Tutal unestractabley(TRR from combustion analysis: see TABLE C.2. 1) * 100
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}+]  Propazine/PC Code DBO808/Grifftn Corporation
= k| DACO 7.4.3/0PPTS &00.1850/CECD 1A 0.0.3, 6.8.7 and IIIA 8.6
) € anfined Accumulaton Jn Rotational Crops - Lettuce. Turnips. and Spring Wheat

TABLE C.2.3.5. Summary of Characterization and Identification of Radioactive Residues in Rotational
Wheat Straw Planted 29, 120, and 365 Davs Following Application of [“C]Propazine to
Bare Soil at 2.39 1b ai/A. !

29-day PBI Straw 120-day PBI Straw 363-day PBI Straw

Compound TRR = 5.787 ppm TRR = 1.987 ppm TRR = 1.028 ppm

% TRR I ppm %TRRJ PPm %TRR ppm
Identified in the Methanol or Methanol/water extract '
Propazine 158 0915 21.3 0.423 0.6 0.006 °
Atrazine des-ethyi 26 0.152 2.0 0.040 - -
Propasine Z-hydrony 30 176 - - - -
Atrazine des-cthyl 2-hydroxy 6.0 3384 177 0.352* 24 0.025% -
Identified in the 0.1 % and/or 0.1 N HCI extract/hyvdrolysate
Propanme 1.1 0.06> -- - -- --
Arrazine des-ethyl 2-hvdroxy 3 0.180% -- -- 0.5 0.005*
Identified in the 6 N HC1 hydrolysate
Atrazine des-ethyl 2-hydroxy EC f orer |10 | oo NA ﬁ NA
Characterized
0.1 N HC hydrodysate -- - 3.9 0.098 -
6 N HCI hydroiysate - - 7.5 (.149 2973 0.30¢
3 N NaOH hydrolysate 84 0.486 6.1 0.121 233 0.240
Total identified 354 2.046 42.0 0.835 3.3 0036
Total characterized 8.4 (.486 18.5 0.368 52.6 Q541
Total extractable 90.4 5230 87.1 1.730 709 0.729
Unextractable (PESY 31 0.178 54 G.107 13.1 0.135
Accountability ' 93.5 925 84.0

' Summary of icentified components as presented by the peutioner; ppmt values for the components were taken from the analysis
of vanous extracts. SCX fractions, and/er subsamples, and TRR values were calculated by the study reviewer. Components
fullowed by an as:enisk were tentatively identified by comparison of the retention imes with reference standards using only one
method. Charactenzed rasidues were taken {rom the Subsample A workup: see Table C.2.2.5. Unknowns are not included in the
table because the peutioner used identified components from: different analyses or subsamples.

NR = Nol reported. NA = Fraction was not analy zed.

* Values reported by the petitioner (and presented here) do not agree with the chromatographic data reported in Table C.2.2.5.

' Residues remaiming after exhaustive exiractions.

' Accountability = (Taral extractable + Total unextraciable}(TRR from combustion analysis; see TABLE C.2 11 = 100,
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__'f!qlrl Propazine/PC Code 080808/Griffin Corporation
E= g DACO74.3/OPPTS 860.1850/0ECD l1A .63, 6.8.7 and I1IA 8.6
Confined Accumulation in Rotational Crops - Lettuce, Tumnips, and Spring Wheat

C.3. Proposed Metabolic Profile

FIGURE C.3.1. Proposed Metabolic Profile of Propazine in Rotated Crops.
This figure was copied without alteration from MRID 44184810.
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Frapazine/PC Code 080808/Griffin Corparation
NACO 7.4 .3/0OPPTS 860.1850/CECD 1A €63 6.8.7 and IIIA 8.6
C'onfined Accumulation m Rotational Crops - Lettuce. Turnips. and Spring Wheat

TABLE C.A1.

Identification of Compounds from the Confined Ratational Crop Study.

Common name/cods
Figure C.2.1 1D No

Chenuca name

Chemical szructure

Propasine

3 -chloro-4.6-bistsopropyvlamino j-s-

Inazine

I

N

l\)'\

N

<

A

Atrarime des-ethyd

Not reported

C

A

l\l N CH,
)\ /)\ AN
HN N N CH,
N H
Propazine 2-hydroxy Not reported /OE
CH, Nl SN CH,
/J\ J\ N ,J\
H,C N N N CH,
H H
Atrazine des-elinnd 2-hydroxy | Not reported /Tj
N' SN CH,
N /)\ .
H.\N N CH

D. CONCLUSION

TRR accumulated at 20.01 ppm in all rotated crops planted 29, 120 or 365 days following a
single application of [“*C|propazine to bare soil at a total rate of 2.39 Ib ai/A: severe

phytotoxtcity occurred with the 29-day PBI lettuce and turnip and 365-day PBI turnip crops, and
samples were not collected. TRR were highest in wheat straw, grain, and forage. Generally TRR
decreased it wheat crop matrices with increased plantback intervals (PBls), however, TRR
actually increuscd from the 120-day to 365-day PBI in wheat forage and lettuce. At the 29-day
PBI, residues were 1.298, 1.680, and 5.787 ppm in wheat forage, grain, and straw, respectively;
lettuce and tunups were not sampled at this plantback interval. At the 120-day PBI. residues
were (.335.0.928_ and 1.987 ppm in wheat forage, g
0.057-0.179 ppm w lettuce, turnip tops. and tumip roots. At the 365-day PBI, residues were

0.450.0.243. und | 028 ppm in wheuat forage,

grain, and straw, respectively, and

lettuce: turmps were not sampled at this plantback interval.

grain, and straw, respectively, and 0.209 ppm in
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Extraction with methanoi and methanol/water released the majority of the TRR (65-99% TRR)
from rotational lettuce, turnip tops and roots, and wheat forage; the majonty of the radioactivity
was released with the initial methanol extraction. Extraction with methanol and methanol/water
was variable in wheat grain and straw: ~50-79% TRR from 29- and 120-day PBI grain and straw
and 16-187% TRR from 365-day PBI grain and straw. Subsequent acid extraction, mild and
strong acid nvdrolysis, and/or base hydrolysis refeased ~7-21% TRR in lettuce, ~11-18% TRR in
turnip tops and roots, ~14-26% TRR in wheat forage, ~23-601% TRR in wheat grain, and - 19-
55% TRR in wheat straw; the majority of the radioactivity in mature wheat matnces (grain and
straw) was tehily bound and released with strong acid and base hydrolysis. Nonextractable
residues remaming following extraction/hydrolysis accounted for <8% TRR in ail rotational crop
matrices. except for 365-day PBU wheat straw (13.1% TRR, 0.135 ppm nonextractable).

Total identified residues ranged 27-88% TRR in all rotated crop commaodities, except in 365-day
PBI grain and straw for which only 4-5% TRR was tdentified. Propazine was identified (<1-43%
TRRY} in all rotational crop matrices from all plantback intervals, but appears to decrease with the
longer plantback intervals. Atrazine des-ethyl. another chloro-residue. was identified at
significant levels m 120-day turnip tops, and 29- and 120-day PBI forage. and at minor levels in
120- and 365-day PBI lettuce, 120-day PB! turnip roots, 365-day PBI wheat forage. 29- and 120-
day PBI wheat grain and straw: atrazine des-ethyl was not detected in 365-day PBI wheat grain
and straw. The hydroxymetabolite, atrazine des-ethy| 2-hydroxy. was also present in alj
rotational crop matrices from all plantback intervals. Atrazine des-ethyl 2-hydroxy was a
significant residue identified in lettuce, turnip tops and roots, and wheat forage (all plantback
intervals), and in 29-day PBI wheat grain and 120-day PBI straw. Atrazine des-ethyl 2-hydroxy
was identificd as a4 minor residue in [20-and 365-day PBI wheat grain, and 29- and 365-day PBI
wheat straw. Another hydroxymetabolite, propazine 2-hydroxy, was identified only in 120-day
PBI turnip tops. 29-day PBI wheat forage, 29- and 120-day PBI wheat grain, and 29-day PBI
wheat straw at 3-11% TRR.

Based on the results of the confined rotational crop study, the petitioner concluded that the
primary metabohc products tn rotational crops were similar to those found in a sorghum
metabolism study (refer to the DER for MRIDs 44184813, 44184814. and 44287315). Propazine
metabolism 1 plants involves N-dealkylation, hydrolysis, and conjugation with glutathione. The
petitioner further states that the study results confirm literature concerning the metabolism of
other triazine herbicides, except that propazine and chloro-residues were detected in wheat grain
in the subject study and chloro-residues are typically not seen in grain with chloro-s-triazine
herbicides.,
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APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Rotational Crop Study.

Common rtiie.
Company code

Chemcal name

Chemical structure

Propuzine

2-chloro-4.6-bistisopropylamina p-s-
triazine

CH, N ' CH,
’L\ /J\ &L ~
Heo N N CH,
H H
Atrazine des-cthy i 2-amuno-4-chloro-6-( 1- Cl
(G-30033) methvlethyluming -s-tnunne )\
W SN CH
/l\ )\
H.N N N7 7w,
- H
Propazine 2-hydrox. 2-hydroxy-4.6-bis(1-methylethyvlamino - Of
(GS5-11526+ s-triazine /k
CH, N~ SN CH

Atrazine des-ethy! 2-hydroxy
(GS-17794)

2-amine-4-hydroxy-6-11-
methylethylamiro}-s-triazme

- H
Atrazine des-e:hvl des- 2 d-diaminio-6-chloro-s-tnazine Cl
isopropyl (G-2827%) /L
N” NN
/k ‘/)\\
H.N N NH,
Prometon Z-methoxy-4,6-bis( I-methylethylamino)- /(‘H‘
(G-31435) S-tTIaZIne O
CH, N|‘\N CH,
AL
HC N N N eH,
H H
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 APPENDIX ).

Chemical Names and Structures of Reference Standards Used in Rotational Crop Study.

Commen name.
Company code

Chemica name

Chemical structure

Ammelinge
(GS-17791)

2 4-diamu no-6-hydroay-~-tnazine

N| N
/L =
.
H.N N NH,
Ammelide 2 4-diamine-6-aming-s-tnazine OH
(G-35713) /I\
N| N
/J\ = ~
HO N NH,
CGA-101248 N-(1-methyl)-1.3,5-triazine-2.4.6- NH.
triamine /j\'
N| SN CH,
//l\ ‘)\ - .
HN N g CH,
G5-16141 2.4-bis (i-methylethylamino)-6- _-CH,
methylsuifinyl-s-tnazine S '
Py
)\ /j\ k / J\
CGA-236433 Not reported S
N| NH
)\ //J“\
H.N N NH
Cyanuric acid Not reported OH
N| SN
/‘\ //k
HO N OH
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Primary Evuluator: &uy&_}vh— —
George F. Kramer/, Ph.D., Chemist Date: 07-DEC-2005
Registration Action Branch | (RABI)
Health Effects Division (HED) (7509C)

Approved by

P.V. Shah, Ph.D., Branch Senior Date: (07-DEC-2005
Scientistt RAB1/HED (7509C)
This DER was ornewally prepared under contract by Dynamace Corporation (20440 Century Boulevard. Suite 100

Germantown, M1Y 20874 submitted Q7/13/20051. The DER has been reviewed by HED and revised tu retlect
current Office of Pesticide Programs {OPP) policies.

STUDY REPORT:

44184811 Hughes, D. (1996) Propazine: Field Rotational Crop Study Using Milo-Pro 4L Final
Report: Lab Project Number: 6641-101: CHW 6641-101: AA950605. Unpubhshed study
prepared by Amencan Agncultural Services, Inc. and Corning Hazleton Inc. 287 p.

EXECUTIYE SUMMARY:

Griffin Corporation has submitted a limited field rotational crop study with propazine. Two
trials were conducted in Regions 2 (NC) and 8 (TX). At each trial site, a 4 Ib/gal flowable
concentrate (FiC) formulation of propazine was applied as a preemergence ground spray to grain
sorghum. the primary crop, at a nominal rate of 1.2 1b aiYA. The test substance was apphed elther
on the day of planting (NC) or five days after planting (TX).

The primary crop was to be removed (by cutting) from the plots prior to 90 days afier the test
substance apphcation since the target plantback intervals (PBIs) the petitioner inttially intended
10 investigate were 90, 120, and 180 or 210/240 days. However, due to unusually cold and wet
weather, the actual plantback intervals used in the study were 94, 127, and 242/280 davs for the
NC field site and 97, 120, 195, and 239 days for the TX field site. The following rotational crops
were planied at the plantback intervals histed above for each field site: radish or turnip (a root
vegetable), lettuce or mustard (a leafy vegetable), and winter or spring wheat (4 cereal grain).
The rotational crops were allowed to grow according to good agricultural practices. It was
reported that extremely cold weather during the winter months impacted the development and
yield of somc crops at both test sites. Samples of radish (yoots and tops), tumnip (roots und tops),
leaf lettuce (lcaves), mustard (leaves), wheat (forage, hay, gram, and straw) were collected at
appropriate crop growth stage or al maturity.

A gas chromatography/mass-selective detector (GC/MSD) method (CHW 6641-101. Method 1)
was used for the analysis of harvested crop commodities for restdues of propazine and 1ts two
chiorometabolites: 2-amino-4-chloro-6-isopropylamino-s-triazine (desethyi atrazine or DEA;
aka G-30033) and 2 4-diamino-6-chioro-s-tnazine (diamino atrazine or DAA; aka (G-28273).
The lmit of quantitation (LOQ) for propazine, DEA, and DAA in all RACs is 0.0500 ppm for
cach analyte. The ctficiency of the method was verified by fortifying aliquots of control matnx
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with propazine and its chlorometabolite DAA. each at 0.05. 0.1. and 0.2 ppm and with the
chlorometabolitc DEA at 0.0575.0.115.0.230 ppm. Average method recoveries ranged 86.8-
106% for propazine, 83.3-1109 for DEA, and 76.7-98.6% for DAA. The method is adequate for
data collecuon based on acceptable concurrent method recovernies.

Samples were stored frozen pricr to residue analysis. The maximum storage intervals, from
harvest to analysis, were 129 days (4.2 months) for lettuce, 79 days (2.6 months) for mustard
leaves, 100 days (3.3 months) for radish tops and roots. 79 days (2.6 months) for turnip tops and
roots. 14 1davs (4.6 months) for wheat forage, 125 days (4.1 months) for wheat hay, and 89 days
(2.9 months) for wheat grain and straw. No supporting storage stability data were imcluded in the
subject study. In & separate submission for u residue field study on sorghum (MRID 44287316).
it was reporcd that a storage stability study has been initiated and will be submitted in a separate
report. It was also reported in a sorghum metabolism study (MRID 44287315) that the metabolic
profiles of snrehurn extracts did not change 24 months after the initial chromatographic analysis.

The results of the NC trial indicate that residues of propazine, DEA (G-30033), and DAA
(G-28273) werc each below the LOQ of 0.0500 ppm in/on all samples of rotational crop
commodities (musiard leaves, turnip tops/roots. and spring/winter wheat forage, hay. straw, and
grain) at all PBIs (94, 127, and 242/280 days).

The results of the TX trial indicate that residues of propazine, DEA (G-30033), and DAA
(G-28273) were each below the LLOQ of 0.0500 ppm in/on the following rotational crop
commodities and plantback intervals: (i} lettuce leaves at a 97-day PBL; (it) radish root at PBls of
97 and 239 days. (iii) wheat forage at PBIs of 120 and 195 days; (iv) wheat hay, straw, and grain
at PBls of 97, 120, and 195 days. A few rotational crop commodities showed quantifiable
residues including: (1) lettuce leaves at the 239-day PB1 which bore residues of propazine
(0.0505-0.0310 ppm). DEA (0.137-0.139 ppm), and DAA (0.139 ppm); (ii) radish tops at the
07-day PBI which bore quantifiable residues of propazine (0.051-0.052 ppm) but nondetectable
{< LOQ) residues of DEA and DAA: and (iii} wheat forage at the 97-day PBI which bore
quantifiable residues of DEA (0.102-0.107 ppm) but nondetectable (< LOQ) residues nf
propazine and DAA.

The discrepancies of results from the two test locations were attributed by the peuitioner to be
mainly due the fact that the rotational crops in TX were planted on 10/9/95 which 1s much later
than normal (crops would not typically be planted for commercial production at this time of the
year), and the environmental conditions were adverse for plant growth especially for lettuce and
radishes.

Provided the storage stability of residues in rotational crops is demonstrated, the field rotational
crop residue dava are classified as scientifically acceptable. The acceptability of this study for
regulatory purposcs 1s addressed 1n the forthcoming Residue Chemistry Summary for the
Tolerance Reussessment Eligibility Decision (TRED) Document for propazine.
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COMPLIANCE:

Signed am!t dated Good Laboratory Prictice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviattons from regulatory requirements were reported which
would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Propazine {6-chloro-N.N’-bis( |-methylethy))-1.3.5-triazine-2,4-diamine) is a member of the
chloro triazine class of herbicides. Other members ot this pesticide class include atrazine,
cyanazine. and simazine. Propazine is a selective herbicide that can be applied before planting,
at ptanting. and after crop emergence for the preemergence control of annual broadleaf weeds.
Currently. tne only registered uses are for weed control of ornamental plants grown in containers
under greenhouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) identified several dala deficiencies for the reregistration of propazine. Ciba-Geigy.,
which was then the basic manufacturer of propazine, elected o cancel its registrations of
propazine. Another registrant, Griftin Corporation. is now supporting the previously-cancelled
uses of propazine on grain sorghum. The structure and nomenclature of propazine are presented
in Table A.l. The physicochemical properties of propazine are listed in Table A.2.

TABLE A.1. Propazine Nomenclature
PC Code DO630S

Chemical stricture Cl

CH, Nl SN CH,
)\\ )\ ’A\ /k
HC N N N”  TCH,

H H '

Common name Propazine

Molecular Formula CoH  N.CI

Molecular Weight 2297

TUPAC name 6-chloro- N N*-di-isopropyl- 1.3,5-triazine-2 4-diamine

CAS name 6-chloro-N. N -bis( 1-methylethyl)- [.3.5-triazine-2 4-diamine
CAS# 139-40-2
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or specific gravily

Water solubtlits

3.8 ppmat 25 °C

Solvent solubihity
tat 25 °Ch

1.4.252 ppm in acetone
4.696 ppm in 1-octanul

TABLE A.2. Physicochemical Properties of Propazine

Parameter Value Reference

Melting puint 217.7°C RD D219079. 9/26/95. S. Malak
pH 5.66

Density, bulk density, | 0.40 ¢/mlL

Vapor pressury

2.9 x 10° mm Hg at 20 °C

298 x 10° Turr at 45 °C

Product Chemistry Chapter of the
Propazine Reregistratton Standard,

3/19487

RD D219079, 9/26/95, 5. Malak

Dissociation ¢onstant,
pK

Not applicable; practically insoluble in water

Octanol/water
partinon coefficient

P=12347
Log P=3.08

RD D219079, 9/26/93. 5. Malak

B. EXPERIMENTAL DESIGN

B.1. Study Site Information
TABLE B.1.1. Trial Site Conditions,
Soil characteristics ! Metecrological data
Tnal identificancn CEC Overail Overall
(City, State: Year) Type FOM pH | (meg/toog | monthly monthly
oo 0| ramfall range temperature
s0il} . 3
(inches) © range (°C)
Lucama, NC: |995.19596 0-6 inch depth: 1.5 6.4 6.7 1.64-9.12 (i) 170333
Sandy loam
6-12 inch depth: 0.4 5.0 6.9
Sandy clay loam
Groom. TX: 19935.199¢ 0-6 1nch depth 32 7.5 303 0.00-3.55 (1 780322
Loam
6-12 inch depth 2.2 7.6 RRNi

Clay loam

"% OM = % Organe Matter, CEC = Cation Exchange Capacity
* (iy indicates that supplemental imganon was received.

Weather condions were normal during the sorghum growing season. However. unusually cold
temperatures altered normal growth. development. and maturity of the rotational crops at both

lest sites. The TX test site experienced the coldest winter in nine years. The freezing

temperatures in January and March killed the radish and lettuce crops in the 120- and 195-day
PBls. The NC test site also experienced cold temperatures during the winter months though not

DP# 323273/MRID No. 34184811
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as severe as the TX test site. The months of November through January and March were 3 to 7
°F colder than normal. The total rarnfall for the NC test site was shghtly above the 10-vear
average. and the total rainfall for the TX test site was shghtly below the historical rainfall
average. Imoation was used o supplement as needed.

TABLE B.1.2. Study Use Pattern.

¥ i
LE].CaU(?n "' - Application Tank Mrx
(City. State: . EP Method. T Vol Rate RTI Total Rate Adjuvants
Year! | cthod, Tnng (GPAY | ObaitA) | days | (baiA)
Lucama. NC. ] 4 Ibigal | Preemergence ground 30.8 119 Not 1.19 None
19951990 i FIC application applicable

| (NA&)
Groom. TX: +ibvgul | Preemergence ground 20 L2 NA 1.2t None
1995-1996 FiIC apphication

" EP = End-use Product
- GPA = Gaflons per acre
' RTI = Retreatment interval

B.2. Sample Handling and Preparation

Duplicate sumples of rotational crop commodities were collected from the treated plots. and
single sumpies were collected from the untreated plots. Samples of lettuce, mustard leaves,
radish roots and tops, turnip roots and tops, and wheat straw and grain were harvested at crop
matunty. The wheat forage samples were collected at the 6-8 inch stage to flag leaf stage. The
wheat hay samples were collected at the early flower to soft dough stage. All samples were
frozen (-36 1o -6 °C) after collection and shipped frozen via ACDs freezer trucks or on dry ice by
Federal Express to Corning Hazelton, Inc. (Madison. W1 for analysis. Samples were stored
frozen (temperature unspecified) prior to analysis.

B.3. Analytical Methodology

Rotational crop samples were analyzed for residues of propazine and its chlorometabolites using
a GC/MSD method (CHW 6641-101, Method 1) entitled **Determination of Propazine, Desethyt
Atrazine (DEA), and Diamino Atrazine (DAA) in Field Rotational Crops using Capillary Gas
Chromatography with Mass-Selective Detection.” dated 4/10/96. A complete description of the
method was included in the submission.

Briefly, a representative sampie is soxhlet-extracted with a mixture of methanol and water. The
methanol 15 removed by rotary evaporation, and the resulting water mixture 1s cieaned up on a
Chem-Elut column. Residues are eluted with 15% ethyl acetate/hexane for tsolation of propazine
and DEA (Fraction A). The DAA (Fraction B) 1s eluted from the same column with 50% ethyl
acetate/hexane. The resulting eluates are evaporated to dryness. Fraction A is redissolved in
cthyl acetate, and analyzed for propazine and DEA using GC/MSD. Fraction B is cleaned up on
a Flonsil Sep-Puk. The resulting solution is evaporated to dryness, redissolved in ¢thyl acetate,
and analyzed ror DAA using GC/MSD. The LOQ for propazine. DEA, and DAA in all RACs is
0.0500 ppm.
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Method ver:lication was performed prior to sample analysis. The analytical method was
validated far propazine. DEA, and DAA infon lettuce by analyzing two control samples fortifred
at 0.0500 ppm. 0.100 ppm. and 0.500 ppm. Recoveries of propazine ranged 95.0-101%.
recoveries of DEA ranged 92.2-99.1% . and recoveries of DAA ranged 82.5-93.4% .

C. RESULTS AND DISCUSSION

Concurreni method recovery data are presented in Table C.1. The method is adequate for data
collection based on acceptable concurrent method recovery data. Apparent residues of
propazine, DEA. and DAA were each below the method LOQ (<0.0500 ppm) infon all untreated
samples of lettuce, mustard, radish (tops and roots), turnip (tops and roots), and wheat (forage.
hay, straw. and grain} grown in untreated soil.

Sample storage conditions and intervals are summarized in Table C.2. The maximum storage
intervals from harvest to analysis were 129 days (4.2 months) for lettuce. 79 days (2.6 months)
for mustard ieaves, 100 days (3.3 months) for radish tops and roots, 79 days (2.6 months) tfor
turnip tops and roots. 141days (4.6 months) for wheat forage, 125 days (4.1 months) for wheat
hay, and 89 duvs (2.9 months) for wheat grain and straw. No storage stability data were included
it the subject studyv. In a separate submission for a residue field study on sorghum (MRID
44287316), 1t was reported that a storage stability study has been initiated and will be submuttel
in a separate report. [t was also reported in a sorghum metabolism study (MRID 44287315} that
the metabolic profiles of sorghum extracts did not change 24 months after the initial
chromatographic analysis.

Residue data from the field rotational crop siudy are presented in Table C.3.: a summary of
residue data in rotational crop matrices is presented in Table C.4.

The results of the NC tral indicate that residues of propazine, DEA (G-30033), and DAA (G-
28273) were cach below the LOQ of 0.0500 ppm in/on all samples of rotational crop
commodities {mustard leaves, turnip tops/roots. and spring/winter wheat forage, hay, straw, and
grain) at all PBIs (94, 127, and 242/280 days).

The results of the TX trial indicate that residues of propazine. DEA (G-30033), and DAA (G-
28273) were cach below the LOQ of 0.0500 ppm infon the following rotational crop
commodities and plantback intervals: (i} lettuce leaves at a 97-day PBI; (ii) radish root at PBIs of
97 and 239 days: (iii) wheat forage at PBls of 120 and 195 days; (iv) wheat hay, straw, and grain
at PBIs of 97. 120, and 195 days. A few rotational crop commodities showed quantifiable
residues including: (1) lettuce leaves at the 239-day PB1 which bore residues of prepazine
{0.0505-0.0510 ppm). DEA (0.137-0.139 ppm), and DAA (0.139 ppm}; (ii) radish lops at the 97-
day PBI which bore quantifiable residues of propazine (0.051-0.052 ppm) but nondetectable (<
LOQ) residucs of DEA and DAA: and (iii) wheat forage at the 97-day PBI which bore
quantifiable restdues of DEA (0.102-0.107 ppm) but nondetectable (< LOQ) residues of
propazine and DAA.
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No residues at or above the LOQ were detected in any RAC for any of the intervals from samples
harvested from the NC test site. At the TX test site. samples of wheat forage from the 97-day
PBI contaired measurable residues of the chlorometabolite DEA. samples of lettuce form the
239-day PBI contained measurable residues of propazine and its chlorometabolites DEA and
DAA, and samples of radish tops from the 97-day PBI contained measurable residues of

propazine. This site was grown under cold dry environmental conditions.

TABLE C.1. Summary of Concurrent Recoveries of Propazine and its Chlorometabolites, DEA and
DAA from Rotational Lettuce, Mustard, Radish, Turnip, and Wheat Matrices.

Matrix Spike level (ppm) | Sample size (m [ Recoveries (%) Muean # std dev

Propazine

Lettuce, leaf 0.100 3 925. 112,114 106119

Mustard. leaf 0.0500 ] 86.2 9185
0.100 2 93.5.90.0

Radish. root 0 0500 t 106 104
0.100 ] 101

Radish. top 0.0500 i 105 873
0.100 1 69.5

Tumip, root 0.0500 1 84.8 94086
0.100 2 98.0. 104

Tumip. 10p 0.0500 1 78.6 910x139
0.100 2 B8.5. 106

Wheat. forage 0.0500 1 103 96.2 £ 4.1
0.100 4 83.0.88.0.955. 121
0.200 l 865

Wheat, hay 0.160 5 78.5 79.0. 82.3,95.0,99.0 86.8 9.5
0.200 ! 830

Wheat, straw 0.0500 1 948 100+ 13.1
0.100 5 83.5. 108. 108, 10, 115
0.200 1 3.5

Wheat, grain 00500 1 99.0 106+ 74
0.100 4 95,104, 1L L e

DEA

Letizce. leaf 0.11% 3 922 112 117 107 £13.3

Mustard, leaf 0.0575 1 129 110+ 16.5
0115 2 583,100

Radish. root 0.057% I 102 98 9
0113 i 857

Radish. top 0.0575 | 106 R6.5
OIS 1 67.0

Turnip. root 00575 1 [22 109+ 1.9
115 2 99.1, 103

DP# 323273MEIN No. 44184811
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o] Propazine/PC Code D80808/Griffin Corporation
= g D707 A4/OPPTS 860.1900/OECD A 6.6.3, 6,87 and [1IA 8.6
Field Accumulation in Rotational Crops - Lettuce. Mustard, Radish. Turnips, and Wheat

TABLE C.t. Summary of Concurrent Recoveries of Propazine and its Chlorometabolites. DEA and
DIAA from Rotational Lettuce, Mustard. Radish, Turnip, and Wheat Matrices,
Matr Spike level (ppmy | Sampil wize () Recovenes (%) Mean # std des
Turnip. 1op 0.0575 1 87.8 96.7 £ 125
0.113 2 9L I
Wheat. forage 00375 1 88.7 W32 % 140
0113 4 73.9.912.965. 117
0.230 l 50.9
Wheat. hay 0115 5 60.0. 80.5. 89.6.89.6,93 0 8332121
0.230 1 80.0
Wheat. straw I 0.0575 1 83.0 970+ 2108
G.115 5 757.87.0.94.8 116, 137
0.230 | 85.2
Wheat. grain 0.0575 1 104 104 + 5.1
b o i 4 99 1. 100. 103, 112
DAA
Lettuce. leaf 0.100 3 76.5. 103, 104 945+ 15.6
Mustard. leaf 0.0500 1 90.6 8553 +4.6
0.100 2 81.5.84.5
Radish. root 0.0500 1 66.83 76.7
0.100 1 B6.5
Radish, wp 0.0500 1 108 94.0
0.100 ] 80.0
Turnip. root 0.0500 2 79.5.912 909+ 11.3
0.160 I 102
Tumip. top 0.0300 2 81.5.922 876255
0.100 ! 86.0
Wheat, forage 0.0500 i 108 858=x 168
0.100 4 68.0. 82.0. 86.5, 102
0.200 l GE O
Wheat. hay 0.100 5 69.5.78.0. 87.0,94.5. 119 841217
0.200 1 56.5
Wheat. straw 0.0500 1 774 9B 6+ 36.6
0.100 S 7A5, 775101, 122,170
i 0.200 l 6%.0
Wheat, gram [_ 0.0500 1 052 883297
{ 0.100 4 79.0.79.5, 87.0. 101

DP# 323273/ MRID No. 44184811
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o Y] Propazine/PC Code 080808/Griffin Corporation

= E I DACO 724 4QPPTS 860.1900/0ECD IA 6.6.3.6.8.7 and IIIA 8.0

Freld Accumulation i1 Rotational Crops - Lettuce. Mustard. Radish. Turnips. and Wheat

TABLE C.2. Summary of Storage Conditions.

Matrin (RAC ar Earac ) Storage Temp. (°C)

Actua, Storage Duration !

Interval of Demonsirated Storage
Stability

Lettuce. leunve- field: -3610-6°C
laboratory: frozen
(emperature unspecified:

110-129 davs
(3.6-4.2 months}

Mustard. leave s field: -3610-6°C
laboratory: frozen
(temperature unspecified)

22-79 days
(0.7-2.6 months)

Rudish. taps field: -36t0 -6 °C
lahoratory: frozen
{temperature unspecified)

£3-100 days
(2 7-3.3 months}

Radish. roots field -36to-6°C
laboratory: frozen
{temperature unspecified)

£3-100 days
(2 7-3.3 months)

Turmip, tops field: -36t0 -6 °C
laboratory: frozen
(temperature unspecified)

18-79 days
(0.6-2.6 months)

Turnip. roots field -3610 -6 °C
laboratery: trozen
{temperature unspecifiedy

[8-79 days
{0.6-2.6 months)

Wheal. forage field: -36 1o -6 °C
laboratory: {rozen
{lemperature unspecified

22-141 davs
{0.7-4.6 momhs)y

Wheat. hay field: 36w -6°C
laboratory: frozen
t{lernperature unspecified]

56-125 days
(1 5-3.1 months)

Wheat, straw field, -36t0-6°C
laboratory: frozen
(temperature unspecified)

+2-89 days
(1.4-2.9 months}

Wheat, grain field: -3¢ -6 °C
laboratary: trozen
{temperature unspecitied)

+1-89 days
{1.5-29 months)

No storage stability data are
available for rotational crops.

1

Actual storage duration from sample cellecuon to analysis.

All samples were analysed within 1-13 days of extraction

DP# 323273/MRID No. 44184811

Page 9 of 10




Yo Propacine/PC Code 080808/Griffin Corporation
= g Ao 7 4. 4/0OPPTS 860.1900/OECD LIA 6.6.3.6.8.7 and A 8.6
- Field Accumulation in Rotational Crops - Lettuce. Mustard, Radish, Turnips. and Wheat

TABLE C.3. Propazine Residues in Rotational Crops.

Tria 1D Region Crop. Commod [ Tota! Rate | Harvest | PBI° Residues tppm)
iy . State Variery ty b aitA | DAP? | (days)
(\IC:;:, e e " ( Propazine | DEA DAA Tl
1
Lucama. NC. 2 Mustard; leaves 1.19 17] 94 <0.0500. | <0 0500, | <0.0500, | <0.150.
1995-1990 Southem <0500 | <0.0500 [ <0.0500 <0130
Grant Curled 12 | 127 | <0.0500. | <0.0500, | <0.0500. | <0.130.

<0500 | <0.0500 | <0.0500 | <D.150

i 540 242 <0.0500. | <0.0500, | <0.0300, | <0.§30,
! <0.0500 | <0.0500 | <G.0500 | <0.150

Temip: 1ops [.19 171 94 <0.0300, | <0.0500. | <0.0500. | <0.150.
Purple Top <0 0500 | <0.0500 | <0.0500 <0.130
White Globe

152 127 | <0.0500. | <0.0500. | <0.0500. | <0 50.
<(.0500 | <0.0500 | <0.0500 | <0.150

5% 242 | <0.0500. | <0.0500. | <0.0500. | «<0.150.
<0.0500 | <0.0500 | <D.0500 | <0.150

roots i71 04 <0.0500, | <0.0500. | <0.0500. | <0.150.
20.0500 | <0.0500 | <0.0300 <0.150

152 127 | <0.0500. | <0.0500, | <0.0500. | <0.130.
<0.0500 | <0.0500 | «<0.0500 | <0.150

50 242 | «0.0500, | <0.0500. | <0.0500, | <0.130,
<0.0500 | <0.0500 | <0.0300 | <0.150

Wheat, | forage 119 171 | 94 | <0.0500. | <0.0500. | <0.0500. | <0.150,
winter: <D.0500 | <0.0500 | <0.05300 | <0.150
Pioncer 2380 ™y 210 <0.0500. | <0.0500, | <0.0500. | <0.150.
L <00500 | <D 0300 | <0.0500 | <0.150

stram 259 <0.0500. | <0.0500. | <0 0500. | <0.150,

<0.0500 | <0.0500 | <0.0500 | <0.150

£rain 259 <0.0500. | <0.0500, | <0.0500, | <0.150.

<D.0500 | <0.0500 | <0.0500 | <0.150

Wheat, | forage 119 151 | 127 | <0.0500. | <0.0500. | <0.0500. | <0.150.
winter: <0.0500 | <0.0500 | <0.0500 | <0.150
Coker 9835 I 177 <0.0500. | <0.0500, | <0.0500. | <0.150,
<D.0500 | <0.0500 | <0.0500 | <0.150

Straw 26 <0.0500. | <0.0500. | <0.0500, | <0150

<0.0500 | <0.0500 | <0.0500 | <0.150

gran 226 <0.0500. | <0.0500. | <0.0500. | <0.150.

<0.0500 | <0.0500 | <0.0500 | <0.150

Wheul, forage 1.19 53 280 | <0.0500. | «0.0500. | <0.0500. | <0 150,
spring: <0500 | <0.0500 | <0.0500 | <0 150
‘“’},‘jqe?’ T hay 74 <0.0500. | <0.0500. | <0.0500. | <0.150.
T <D.0500 | <0.0500 | <C.0500 | <0.150
Striav le <0.0500. | <0.0500. | <0.0500, | <0.150.
<00500 | <0.0500 | <0.0500 | <0.150

grair 116 Na‘t NA NA NA

DP# 323273/MEID No, 44184811 Page 10of 16



!@I Propazine/PC Code 08G808/Griffin Corporation
= § I DACO 7.4.4/0PPTS 860 1900/OECT A 6.6.3, 6.8.7 and {LIA 8.6
i Field Accumulation in Rotational Crops - Lettuce. Mustard. Radish. Turnips. and Wheat

TABLE C.3. Propazine Residues in Rotational Crops.
Tral 1D o Crop: Cormmod | Total Rawe | Harvest | PBIY Residucs (ppr
Hy. SE Vi ; ! aifA DAPY | (days)
{YCei;i). SLHe. ety tv (i aw/A) ys — I DEA DA Totl
Groom. TX: b Lettuce, leaf: | leaves 1.21 82 97 <0.0500. | <0.0500, | <0 G>00. | <0 15Q.
1993-199¢6 Waldmann's <0000 | <0 0300 [ <O 0500 <0 130
Dark Green B 170 _ _
—_ 195 - - -
B0 230 0.0510. 0137, 0.139, 0.327,
0.0503 0.139 0119 0.229
Radish: Lops 92 7 0.0510. | <00500. | <0.05D0 | <0.151.
Scarlet 0.0520 <0.0500 | <0 0500 < 52
White Tlp 0 120 . . N
- 195 , .
12 239 | <0.0500. | <G.0500. [ <0.0500. | <0.150.
<0.0500 | <0.0500 | <0 0500 | <0.150
roots 92 a7 | «0.0500, | <0.0300. | «<€.0500. | <D.130,
<(.0500 | <0.0500 | <0.0200 | <0.150
o 120 - - -
-t 195 - - - -
112 230 | <0.0500, | <0.0500. | <0.0300, | <@.150.
<0.0500 | <0.0500 | «0 0500 | <0.]5¢
Wheat. forage 1 21 183 97 <0.0500, 0.102, <0 0300. | <0.202,
wWnter: <0.0560 0.107 <0.0500 | <0.207
TAM-101 [0 240 <0.0500. | <0.0500. | <0.0500. | <0.150.
<0.0500 | <0.0500 | <0.0500 <0.150
SIraw 267 <0.0500, | <0.0500. | <0.0500. | <0.150,
<0.0500 | <0.0500 [ <0 0500 | <Q.150
grn 267 <0.0500. | <0.0500. | <13.0500, | <0.150,
<0.0500 | <0.0500 | <0.0300 | <0.150
Whea, torage 1.21 165 120 | <0.0500. | <0.0500. | <0.0500. | «0.150.
winter: <0.0500 | <0.0500 ! <0 0500 <0.130
TaM-10t 0 217 <00500. | <0 0500. | <0.0500. | <0.150.
<0.0500 | <00500 | <0 0500 <{) 130
siraw 244 <0.0500. | <0.0500. [ <0.0500. | <0 (50,
<0.03500 | <0.0500 | <0.0500 <0.150
grain 244 <0.0500, | <G.0500. | <0.0500, [ <0.150.
<0.0500 | <0103500 | <0.0500 | <0150
Wheat. forage 1.21 124 195 | <00300, | <0.0500, | <0 0300, | <0 150,
winter: <0.0300 | <0.0300 | <0 0300 | «0.150
TAM-101 70 142 <0.0500. | <0 0500, | <0.0500. | <0.150,
<0.0500 | <0 0500 | <0500 | <0.150
straw 169 <0.0500. | <0.0300, | <0 0500 [ <0.150,
<0500 | <0 0500 | <O 0500 | <0 1530
sramn 169 <O 0500, | <0300, | <0 0500, | <. 150,
‘ <0 0500 | <0.0500 | <0.03060 <0150

' DAP = Days Afier Planting
© PBI = Plantbuck [nterval.

DP# 323273/MREID No. 44184811
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1+] Propazine/PC Code 080808/Griffin Corporation
= ; l DACO 7.4.4/0PPTS 860.1900/OECD IIA 6.6.3, 6.87 and 1LIA 8.6
- Freld Accumulation in Rotational Crops - Lettuce. Mustard, Radish, Turnips. and Wheat

" Lettuce and radish plants were killed by freczing temperatures.

1

NA = Notar wiahle for analysis.

TABLE C.-. Summary of Residue Data in Rotational Crops Following Primary Treatment with
Propazine,
Commodity Anabae Applic.r RZ.L[C' PB], ] _neomeced Residuc Leve.ls o |
(b ai/A} (days) | Min. Max. | HAFT* | Median Mean [ Sid Des.
Lettuce. Propacine 121 97 2 1<0.0500 | <0.0500 [<0.0500| <0.0500 | <0.0500 -
leaves DEA 2 |<0.0500 | <0.0500 |<0.0500 | <0.0500 | <0.0500 -
IXAA 2 [<0.0500 | <0.0500 [<0.0500( <0.0500 <(.(r300 -
Total 2 <0150 | <0.150 | <0.150 <(.150 <0.150 -
Propazine 1.21 239 2 | 0.0505 | 0.0510 | 0.0508 0.0508 0.0508 | 000035
DEA 2 0.137 0.139 0.138 0.138 0.138 0.00141
DAA 2 0.139 0.139 0.139 0.139 0136 0.0
Total 2 0.327 0.329 0.328 0.328 0.328 000141
Mustard. Propuzine 1.19 a4 2 |<0.0500 | <0.0500 [<0.0500| <0.0500 | <0.0500
leaves DEA 2 |«0.0500 | <0.0500 |<0.0500| <0.0500 | <0 0300 -
DAA 2 |<0.0500 | <0.0500 (<0.0500| <0.0500 <(.0500 --
Toual o | <0150 | <0.150 | <0.150 <0.150 <0.150 --
Propuzine i.19 127 o |<0.0500 | <0.0500 |<0.0500 | <0.0500 <0.0500 -
PEA T |<0.0500 [ <0.0500 |<0.0500| <0.0500 <0.0500 -
DAY T [«0.0500 | <0.0500 |<0.0500| <0.0500 <0.0500 -
Total 2| <0450 | <0150 | <0.150 <0.150 <0.150 --
Propazine 119 242 2 | <0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -
[DEA 2 |<0.0300 | «0.0500 |<0.0500| <0.0500 <0500 -
DAA 2 | <0.0500( <0.0500 [<0.0500| <0.0500 «<0.0500 --
T'owd 2 <0130 | <0450 | <0.150 <0.150 <0150 -
Radish. Propasine 1.21 97 - 00510 | 0.0520 | 0.0520 0.052 0.052 0.00071
tops DEA I [<0.0500] <0.0500 [<0.0500| <0.0500 | <0.0500 -
[RTIN 1 | <0.0500 | <0.0500 |<0.0500| <0.0500 <0.0500 --
Foal 2 <0151 | <0.152 | <0.152 <0.132 <0152 --
Propasine 121 239 2 [<(.0500 | <0.0500 |<0.0500 | <0.0500 | <0.0500 -
NEA 2 [<0.0500 [ <0.0500 [<0.0500| <0.0500 | <0.0500
044 1| <0.0500 | <0.0500 [<0.0500| <D0.0500 <0.0500 .-
[ 2| <0150 | <0.150 | <0.150 <0.150 <0.150 --
Radish, Propuzine 1.21 97 2 [<00300| <0.0500 |<0.0500| <0.0500 | <00500 -
roots DEA 2 |<00500] <0.0500 [<0.0500| <0.0500 | <0.0500 -
1A A 2 [ «0.0500 | <0.0500 | <0.0500| <0.0500 <}.0500
Total <0130 | <0.150 | <0.150 <(}.150 <0.150 --
Propazine 1.21 239 2 |<00500| <0 0500 [<0.0500| <0.0500 <0.0500 --
_ [7E4 2 |<0.0500 | <0.0500 [<00500| <0.0500 <0.0300 -
T oA | 2 |<0.0500 | <0.0500 [<0.0500| <0.0500 | <0.0500 |
Tkl 2 <0 150 | <0.150 | <D.150 <{0.150 <. 150 .

DP# 323273/MRID No. 44184811
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Propazine/PC Code 080808/Griffin Carporation
DACO 7.4.4/0PPTS &60.1900/0ECD 1A 6.6.3, 0.8.7 and I[IA 8.0
Field Accumulation ra Rotational Crops - Lettuce. Mustard. Radish, Turnips. and Whear

TABLE C.4.  Summary of Residue Data in Rotational Crops Following Primary Treatment with
Propazine.
Commudie _— Applic. Rate. Plii Uncorrected Residue che‘]s ippent
’ (lb /A {days) | p Min Max. | HAFT® | Median Mean | Sid. Dev.
Turmp. tops Propazine 119 94 T <0.0500 | <0.0500 | <0.0500| <0.0500 | <0.0500 -- _J
DEA 2 1200500 <0.0500 [<0.0500( <0.0500 | <0.0500 S
DAL 2 | <00500| <0.0500 [<0.0300| <00500 |<00500 | -
[ o 2 | <0450 | <0150 | <0150 | <0.150 | <0.150 -
Propzine i 19 127 | 2 [<00500| <0.0500 [<0.0500{ <00S00 | <00500 | - _[
Di-A 2 [<D.0500 | <0.0500 |<0.0500| <0.0500 |<00500 & - J
DAA 7 [<0.0500| <00500 |<0.0500] <00s00 | <00so0 | - |
R v [ <0150 | <0150 | <0.150 | <0.150 | <0.150
[ Proparine 119 242 | 2 [<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -
DEA T |<0.0500 | <0.0500 [<0.0500| <00500 | <00s00 -
DAA 2 | <D.0500| <0.0500 |<0.0500| <0.0500 | <0.0500
Toal > [ <0150 | <0150 | <0.I50 | <0.150 | <0.150 -
Turntp. Propasine 119 94 | 2 |<0D.0500] <0.0500 |<0.0500 | <0.0500 | <0.0500 ]
rools  DEr | 2 [<0.0500| <0.0500 [<0.0500] <0.0500 |<0.0500| -
DAA > | <0.0500 | <0.0500 [<0.0500| <0.0300 | <0.0500 -
Total 2 {50 | <0150 | <0150 | <0.150 | <0.150 -
Propazine 1.19 127 | 2 |<0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 -
DEA 3 [<0.0500| <D.0500 |<0.0500| <0.0500 | <0.0500
DAA 2 [<0.0500| <0.0500 {<0.0500| <0.050p |<0.0500 | -
lotal 2 <150 | <0150 | <0.150 <(.150 <0150 -
Propuzine 1.19 242 | 2 |<0.0500 | <0.0500 [<0.0500 | <0.0500 | <0.0500 -
DEA 2 [<0.0500 | <0500 |<0.0500| <0.0500 | <0.0500
DAA 2 <0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 -
Total 2 | <0150 | <0450 | <0150 | <0.150 | <0159 -
When[. Propazine 1.19-1.21 94/97 4 [<003500| <0.0500 [<0.0500| <0.0300 | <0.0500 --
forage “TThEA | 3 [<0.0500| 0107 | 0005 | 0076 | 0077 | 0032
DA 4 |<0.0500 | <0 0500 [<0.0500| <0.0500 | <i 0500 -
Totai 4 [<0150 | <0207 | <0205 | 0176 0477 | 0032
ropasine L19-1.20 1200127 4 1<0.0500 | <0.0500 [<0.0500| <0.0%00 |<0o0s500 | -
TiEA 4 | <00500 | <0.0500 [<0.0500 <0.0500 | <.0500 -
DA 4 [<00500 | <0.0500 |<D0500| <0.0500 | <00500 --
Total 4 | <0150 | <0150 [ <0.150 | <0.150 | <0.150 -
Propasine 19121 [195/280| 4 |<0.0500 | <0.0500 [<0.0500| <0.0500 | <0.0500 -
DA 4| <0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 -
LA 4+ |<00500 | <0.0500 |<0.0500| <0 0500 | <0.0500 -
ol 4 [ <0150 | <050 [<0.450 | <0150 | <viso | -

DP# 323273/MRID Ne. 34184811
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3 ﬂg“l DACO 7.4 4H0PPTS 860. [900/0ECD ITA 6.6.2,6.8.7 and 1A 8.6

Fictd Accumulation in Rotauonal Crops - Lettuce, Mustard, Radish, Turnips. and Wheat

TABLE C.4. Summary of Residue Data in Rotational Crops Following Primary Treatrnent with
Propazine.
Commudity Anlyic Applic: R:ne,[ PRI Uncomected Residue Levels tppmn
’ {lb ai/A) (days) | Min. Max. | HAFT" | Median Mean | Sud. Dev,
Wheat, hay Proparine 1.19-1.21 94,97 4 |<0.0300 | <0.0500 |<0.0500| <0.0500 [<00300
DEA 4 | <0.0300 | <0.0500 |<0.0500| <0.0500 | <0500 -
DA 4 [<0.0500 | <0.0500 |<0.0500| <0.0500 [ <0.0300 --
Total 4 | <0.150 | <0.150 | <0.150 <0.150 < 130 -
Propazine 1.19-1.21 [1200127] 4 |<0.0500| <0.0500 [<0.0500| <0.0500 [ <0.0500 --
DEA 4 [<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 --
[2aa 4 [<0.0300 [ <0.0500 |<0.0500| <0.0500 | <0.0500
Tota: 4 | «0.150 | <0.150 | <0.150 <0.150 <0.150 --
Propuzine 1.19-1.21 [ 195/280| 4 [<0.0500( <0.0500 [<0.0500| <0.0500 | <0.0500
DEA 4| <0.0500 | <0.0500 |<0.0500| <0.0500 <0.0500 -
IRIEN 4 |<0.0500 | <0.0500 | <0.0500 | <0.0500 <0.0500 -
Total 4 | <0130 | <0.150 | <0.150 <0.150 <0 150 -
Wheat. P-opasine 1.19-1.21 a4/97 1 [ <0.0500 | <0.0300 [<0.0500] <0.0500 | <0.0500 --
s DEA 4 [<00500] <0.0500 [<0.0500] <v0s00 |<0.0500 | -
NDAA 4 [«0.0500 | <0.0500 |<0.0500| <0.0500 <0.0300 -
Total 4 [ <0150 1 <0150 | <0.150 <0.150 <. 150 --
Propazine 1.19-121 (12071127 4 [<0.0500( <0.0500 [<0.05300| <«<0.0500 <(.0300 --
DEA 1 [<0.0500 ] <0.0500 [<0.0500] <Q.0500 | <0Q500 --
AN 4 <0.0300 | <0.0500 [<0.0500 | <0.0300 <0 G300 =
Tol 4 <0150 | <0.150 | <0.150 <0.150 <0.150 --
Propazine 1.19-1.21 [195/280 | 4 [<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -
NEA 4 [<00500 | <0.0500 |<0.0500| <0.0500 <0500 --
1IAA 4 |<00300 | <0 0500 |<0.0500| <0.0500 <0.0300 --
Total 4 | <0150 | <0.150 | <0.150 <0.150 <(). 150 .-
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TABLE C.4. Summary of Residue Data in Rotational Crops Following Primary Treatment with
Propazine.
. ‘ Apphc Rate. | PBI Uneorrected Residue Levels (ppiats !
Commodiy A b w/Ay ways) | g Min. Max. | HAFT- | Median Mean | Std. Dev.
Wheat. Piopazine 1.19-1 21 94/97 4 [<0.0500 | <00500 [<0.0500| <0.0500 <0.0500 --
Framm DEA 4 |<00500 | <0.0500 [<0.0500| <0.0500 |<00500 |  --
1rA A 1 | <003500 [ <0.0500 | <0.0500| <0.0500 <0 0300
Tuial 4 | <0150 | <0.150 [ <0.150 <(.150 <150 --
Propaine 1.19-1.21 1200127 4 [<0.0300 | <0.0500 [<0.0500| <QO0500 | <0.0300 -- J
DEA 4| <0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500
IAA 4 [ <0.0500| <0.0500 |<DDSD0 | <0 0300 <0.0300 --
R 4 | <0150 | <0150 |<0.150 | <0150 | <0150 | -
r Propazine L19-1.21 | 1957280 | 4 |<0.0500 | <0.0500 [<0.0500| <DOS00 <0.0300
DEA 1 [<0.0500| <0.0500 | <0.0500| <0.0500 <0.0500
Dag 1 [<0.0500| <0.0500 |<0 0300 | <0.0500 <0.0500 -
Tonal 4 [ <0150 | <0.150 | <0.150 <0 150 <0.150 --

! For the determunatien of munimum, maximum. HAFT. median, mean. and standard devianion values. the LOQ value for each
analvie (<0.0300 ppmy) was used for residues reporied as <0.0500 ppm in Table C.3
* HAFT = Hegbesi \werage Field Tral

D. CONCLUSION

In two hmited Neld rotational crop trials conducted on the representative crops leaf lettuce,
radish. musturd. turnip, and wheat, a single preemergence ground spray applications of the

4 Ib/gal FIC formulation was made at 1.19 or .21 Ib ai/A prior to planting grain serghum (the
primary crop}. At the NC trial site. grain sorghum was removed from the 94-day PBI subplots 86
and 87 days after treatment {DAT). however. grain sorghum was cut from the 127-day PBI and
242-day PBI subplots 123 DAT. At the TX trial site. grain sorghum was removed from all plots
95 DAT due to wet weather conditions. At PBIs of 94/97, 120/127, 195, or 239/242/280 days,
the following rotational crops were planted: radish or turmip (a root vegetable), lettuce or
mustard (« leaty vegetable), and winter or spring wheat (a cereal grain). Samples ol radish (roots
and tops), turnip {roots and tops), leaf lettuce (leaves). mustard (leaves), wheai (forage, hay.
grain, and straw) were collected at appropriate crop growth stage or at maturity,

At the 94/97-day PBI, the combined residues of propazine and its chlorometabolites DEA and
DAA were below the LOQ (<0.150 ppm) 1n/on lettuce leaves, mustard leaves. radish roots,
turnip tops and roots, and wheat hay. straw, and grain. At the 120/127-day PBI, the combined
residues of propazine and its chlorometabolites DEA and DAA were below the LOQ (<0.150
ppm) infon musiard leaves, tumip tops and roots, and wheat forage. hay. straw, and grain. At the
165/239/242/280-day PBI, the combined residues of propazine and its chlorometabolites DEA
and DAA were below the LOQ (<0.150 ppm) infont mustard leaves, radish tops and roots, turnip
tops und roots. und wheat forage. hay, straw. and grain. At the 97-day PBI, guantifiable residues
of propazine wcie observed in radish tops and quantifiable residues of metabolite DEA were

DP# 323273/MEID N J1]84811 Page 15 of 10
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observed ir wheat forage. At the 239-day PBI quantifiable residues of propazine and its
chlorometabolites DEA and DAA were observed in lettuce leaves.
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EXECUTIVE SUMMARY:

Griffin Corporation has submitted a sorghum metabolism study with propazine under greenhouse
conditions. Four days after sorghum was seeded in test plots, [“Clpropazine (labeled uniformly
in the triazine nng. specific activity of 49.42 mCi/mmole) was applied as one broadcast spray
directed to the soil of test plots at target rates of 2.4 and 4.8 |b ai/A; the achieved application
rates were verified at 1.96 and 3.91 [b ai/A, respectively. Sorghum forage samples were
harvested 45 days after treatment, while grain and stover samples were harvested 124 days
posttreatment  The in-life phase was conducted by PTRL East. Inc. (Richmond, KY), and the
analytical phuse waus conducted by PTRL West, Inc. (Richmond, CA).

Total radioacuve residues (TRR) were 0.126, .133 and 2.344 ppm in/on sorghum forage. grain
and fodder (st er), respectively, following one application of [*C]propazine at 1.96 ib ai/A. At
the treatment rate ot 3.91 lb ai/A, the TRR were 0.084,0.132 and 2.678 ppm in the forage. grain
and stover. respectively. Samples which received the treatment rate of 1.96 1b ai/A were selected
tor residue characterization and identification.

DP# 323273MRID Nos. 44184813, 34134814, and 44287315 Page 1 of 29
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Residues infon freated sorghum matrices were extracted using a series of solvent systems.
Solvent extraction with methanol anc methanol/water released 67.6% of TRR in forage and
53.4% of TRR in stover. For grain, extraction with methanol and methanol/water released 39.7%
of TRR. and hydrolysis with 6 N HCI further released 34.1% of TRR. Additional radioactivity
was released in sorghum matrices by: (i) methanol/0.1 N HCI for grain; (11) 0.1 N HCL; and
(iii) 3 N KOH. Nonextractable residues following extraction/hydrolysis accounted for 4.8%,
6.0% and 12.1% TRR in the forage, grain and stover, respectively. The accountabilities were
101.6%. 103.8% and 97.4% i forage, grain and stover, respectively. Residues were identified
and quantitated primarily by C18 and SCX (strong cation-exchange) high-performance liquid
chromatography (HPLC) co-chromatography with confirmatory analysis by HPLC and/or thin-
layer chromatography (TLC) co-chromatography. These methods successtully identified the
predominant residues in sorghum forage. grain and stover.

In forage. chromatographic analysis of the combined methanol and methanol/watet extracts
(subsample B) iclentified the parent propazine as a trace component at 0.8% TRR (0.001 ppm).
The chlorometabolite, atrazine des-ethyl (G-30033). was identified at 8.7% TRR (0.011 ppm)
along with the following hydroxymetabolites: propazine 2-hydroxy (GS-11526) at 13.5% TRR
(0.017 ppm? and atrazine des-ethyl 2-hydroxy (GS-17794) at 8.7% TRR (0.011 ppm).

In grain. chromatographic analysis of the combined methanol and methanol/water extracts
(subsample A) also showed trace amounts of the parent propazine at 0.8% TRR (<0.001 ppm).
Other residue components include atrazine des-ethyl 2-hydroxy (GS-17794) at 10.3% TRR
(0.013 ppm) and propazine 2-hydroxy (GS-11526) at 2.3% TRR (<0.003 ppm).

in stover (fodder), chromatographic analysts of the chloroform layer of the combined methanol
and methanol/waier extracts (subsample D) resolved propazine at 0.5% TRR (0.011 ppm). All
other residue components were identified at <10% TRR. Atrazine des-ethyl (G-30033) and
prometon {{3-31435) accounted for 1.7% TRR (<0.039 ppm) and 1.6% TRR (0.037 ppm),
respectively, Propazine 2-hydroxy (GS-11526), atrazine des-ethyl 2-hydroxy (GS-17794), and
GS-16141 accounted for 2.7% TRR (0.064 ppm). 3.3% TRR (0.077 ppm), and 3.4% TRR (0.080
ppm), respectively (quantified in the 6 N HCI extracts and combined methano!l and
methanol/water extracts of subsample A). Ammeline (GS-17791) and atrazine des-ethyl des-
isopropyl ((-28273) both accounted for 2.2% TRR (<0.052 ppm; quantified m the combined
methanol and methanol/water extracts of subsample A). The ammeline (GS-17791) und atrazine
des-ethy! des-tsopropyl (G-28273) peaks, overlapping in all HPL.C methods employed in the
study. accounted for an additional 3.7% TRR (0.086 ppm). CGA-101248 accounted for 2.7%
TRR (0.064 ppm: quantified in the combined methano! and methanol/water extracts of
subsample AL

The remaining radioactivity in sorghum matrices was characterized as unassigned or diffuse
radioactivity, accountung for 35.7% TRR (0.045 ppm, ~27 peaks) in forage, 27.1% TRR (0.036
ppm, - 10 peaks) in grain. and 46.1% TRR (1.081 ppm. ~49 peaks) in stover. In forage, - 8%
TRR was characterized based on acid hydrolysis (0.1 N HCl and 6 N HC]), and 11.2% TRR was
characterized following base hydrolysis. In grain, 2.1% TRR was characterized based on acidic

DP# 323273/MRIL Now. 44184813, 44184814, and 44287315 Page 2 of 29



L !‘p' Propazine/PC Code D80808/Griffin Corp.
EJF*I DACO 6.3/0PPTS 860. 1300/0ECD 116226 23 & IHABZ. 841,847
g Narture of the Residues in Plants - Sorghum

methanol extraction. approximately 42% TRR was charactenzed based on acid hydrolysis (0.1 N
HC) and 6 N HC1). and 13.6% TRR was characlerized following base hydrolysis. In stover,
16.1% TRE was characterized based on acid hydrolysis with 0.1 N HCl, and 2.8% TRR was
characterized following base hydrolysis. In forage and grain, the dichloromethane partitioning of
the hydrolvsates of the 6 N HCI and 3 N KOH extractions, which were found to contain -~ 10%
TRR, indicated that the radioactivity compounds were highly polar, water-soluble materials. not
organic. These hvdrolysates could not be analyzed by HPLC due to their viscosity after
concentration

An additional subsample of sorghum stover (subsample B) was subjected to a different extraction
scheme aficr the initial extraction with methanol and methanol/water in order to maximize the
releuse of radiocarbon by using mereasingly harsh extractions to break down the plant
consuituents mto various classes of organic materials. Solvent extraction with methanol and
methanol/water released the majority of the TRR (66.5%). Additional radioactivity was released
in sorghum stover by: (1) phosphate buffer (6.5% TRR. 0.152 ppm); (ii) e-amylase (4.0% TRR.
0.095 ppm . (i1} pronase (2.7% TRR, 0.062 ppm); {iv) pectin (3.1% TRR. 0.072 ppm): (v) lignin
(1.8% TRR. (.043 ppm): (v1} hemicellulose (5.0% TRR. 0.116 ppm): and (v1i) cellulose (4.2%
TRR. 0.099 ppm). Nonextractable residues following extraction/hydrolysis accounted tor 1.4%
TRR. No metabolites were identified in the HPLC analyses of the exhaustive/enzymatic
gxtractions

Sorghum forage samples were stored frozen for ~8 months prior to extraction, while the grain
and stover samiples were stored frozen for 5 months prior to extraction. The time intervais
between exiractions and analvses of the test sorghum matrices were not provided. Methanol and
methanoi/water extraction conducted 24 months after the original extraction date indicated no
loss of radioactivity. Subsequent chloroform partitioning of the combined methanol extracts,
performed two months after extraction, also yielded a metabolic profile similar to that of the
instial chioroform partitioning. No additional storage stability data are required to support the
study.

Based on the results of the sorghum metabolism study, propazine is rapidly and exiensively
metabohized in sorghum via: (1) N-dealkylation; (i1) replacement of chlorine by hydroxy: and (iii)
glutathione conjugastion. The petitioner stated that the results of the study were similar to other
published results of tnazine herbicides.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the sorghum metabolism data are
classified as scientifically acceptable. The acceptability of this study for regulatory purposes is
addressed 1n the torthcoming Residue Chemistry Summary for the Tolerance Reassessment
Eligibility Decision (TRED) Document for propazine.
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COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiahty
staternents were provided. No deviations from regulatory requirements were reported which
would have an irmpact on the vahdiy of the study.

A. BACKGROUND INFORMATION

Propazine (6-chioro-N,N -bis(1-methylethyl)-1.3,5-triazine-2.4-diamine) is a member of the
chloro triazine class of herbicides. Other members of this pesticide class include atrazine.
cyanazine, and simazine. Propazine is a selective herbicide that can be applied before planting,
at planting. .nd after crop emergence for the preemergence control of annual broadieaf weeds.
Currently. the only registered uses are for weed control of ornamental plants grown in containers
under greenhouse conditions. There are presently na registered food/feed uses of propazine.

Propuzine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) 1dentified several data deficiencies for the reregistration of propazine. Ciba-Geigy.,
which was then the basic manufacturer of propazine, elected to cancel its registrations of
propazine. Another registrant. Griffin Corporation, is now supporting the previously-cancelied
uses of propazine on grain sorgshum. The structure and nomenclature of propazine are presented
in Table A.l. The physicochemical properties of propazine are listed in Table A.2.

TABLE A.1. Propazine Nomenclature
PC Caode 006305

Chemical struvture 1

CH, NIKN T
Heo N7 N N/\(.’H‘
H H -

Common name Propazine

Molecular Forrnula CoH (N.C

Moalecular Weight 2297

IPAC name 6-chloro- A N-di-isopropyl-1.3.5-triazine-2 .4-diamine

CAS name 6-chloro-N. A -bis( l-methylethyl}-1.3,5-triazine-2.4-diamine
CAS # 139-40-2
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TABLE A.2. Physicochemical Properties of Propazine

Parameter Value Reference
Melting peint 217.7 °C RD D21%079, 9/26/95. §. Malak
pH 5.66

Density. buls density, [ 0.46 g/ml
or specific gravny

Water solubiity 3.8 ppmat 23 °C
Solvent solubibty 14,252 ppm 1n acetone
{at 23 °Cy 4,696 ppm 1. L -oclanol
Vupor pressure 2.9 x 10" mm Hg at 20 °C Product Chemistry Chapter of the
Propazine Reregistration Standard,
5119787
298 x 107 Torr at 45 °C RD D219079. 9/26/95. 8. Malak

Dissociation constant, | Not applicable; practicaliy insoluble in water. |RD D219079. 9/26/95. 5. Malak
pK
Octanol/water P=12347

partition coefficient Log P =308

B. EXPERIMENTAL DESIGN

B.1. Test Site and Crop Information

TABLE B.1.1. Test Site Information

Soil charactenstics '

Testing Environraent —
Type TOM pH CEC
Plants were grown i four planting sandy loam
boxes measunng 2 5N x 30 fi x {Madison County, "
N - 283 6.99 5. g/ 100
225 ftiw x | x drn e greenhouse Kentucky) ’ 8 meq/ 100 g
{Richmond. Kertuckyy

" %.OM = “r Orgamw Mater. CEC = Cation Exchange Capacity.

Daily climatic parameters such as rainfall, wind direction, minimum and maximum air
temperature and relative humidity. were monitored inside and outside of the greenhouse. From
planting of sorghum to mature harvest of sorghum samples, maximum air temperatures ranged
41.4 °C to 22.7 °C mside the greennouse, while minimum air temperatures ranged 22.2 °C to
5.9 °C inside the greenhouse. Average relative humidity was approximately 80% to 16% inside
the greenhouse from planting of sorghum to mature harvest of sorghuin samples. Natural
sunlight, which was supplemented with artificial light as necessary, was employed during the
study at the maximum hours of light per day for the crop species (hours of day and night were not
specified). Sorghum plants were manually irrigated with a pre-measured volume of water. Soil
was fertilized prior to planting. and plants received light weeding and maintenance pesticides as
needed. The petitioner reported that the test substance treatment produced no adverse cffect on
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the growth or development of the sorghum piants under testing conditions, L.e., plant growth was

normal.

TABLE B.1.2.

Crop Information.

Crop: crop group Vanety Growth stage | Growth stage at Harvested Harvesting procedure
at application harvest RAC
Sorghum: Cereal | Hybnid sorghum Four days 49 and 128 days | Forage. grain | At 49 days after pianuing. the
grains and Fohage | 1Designatien after planting | after planting and stover forage was cut with a razor _
and fudder ot ATx2752*RTx4301 | (or seeding) blade 0.25 nches above the soil
cereal gruins line. At 128 days after planting.
the crop was harvested. and the
mature heads (grain) were
separated from the mawre
fodder (stover:.
B.2. Test Materials
[TABLEB.2.J. Test Material Characteristics
'_Chcmlcul structury Cl

CH, N}J§N CH,
I A A A

HCT TNTYTNT ONT Tan,
H H

Radiolabel position

(ting-U-"Clpropazme

Lot No.

8I12B-4-1

Purity

99.5-99 6% radiochemical purity

Specific activity

49 42 mCi/mmoie

B.3.

Study Use Pattern

TABLE B.3.1.

Use Pattern Information

Chenmical name

"C-propazine

Application method

A stock treatiment suspension 'was prepared by adding radiolabeled propazine to a formulation
suspension of non-radiolabeled propazine. The treatment soJution was prepared by combining
the stock treaument suspension with HPLC-grade water, then broadcast applied asing 65-mL
glass bottles with a plastic manual trigger sprayer. The soil surface was sprayed in a crosswise
application patiern

Applicauon rate

1.96 b aif A {measured). 2.4 b ai/A (nomnal)

Number of applications

[

Timing of applicalions

The application was made 4 days after planting.

PHI

45 days for forage: 124 days for grain and stover

The petitioner also conducted an expeniment at 3.91 Ib ai/A (measured: 4.8 [b ai/A, nominal).
All planting and test matenial application procedures were the same as those for the lower

DP# 323273/MRTD Nos. 44184813, 441845814, and 44287315
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apphcation rute. except that only one planting box was used. Metabolite identification work was
not conducied on the higher application rate samples.

B.4. Identification/Characterization of Residues
B.4.1. Sample Handling and Preparation

All samples were placed in Ziploc ™ bags and stored in a cooler with dry ice. The immature
harvest was shipped from PTRL East. Inc. on dry ice 1o the initial facility (PTRL South. inc.) on
the day of harvest; the mature harvest was shipped on dry ice to PTRL South four days after
harvest. At PTRL South. the samples were stored frozen (<0 °C). After the forage, stover and
grain were scparately processed with dry ice and homogenized. the samples were sent to the
analytical testing facility (PTRL West. Inc.). The shipment of the sampies to PTRL West
occurred 73 days (zrain and stover) or 156 days (forage) after shipment to PTRL South.

Forage and ¢ruin: A subsample {designated subsample A) of forage or grain was extracted (three
times for forage and two times for grain) with methanol via mixing and sonication. The
supernatant wus removed via centrifugation, and the extraction was repeated until <3% TRR was
found 1n the extract. All extracts were combined. Nonextractable residues following the
methanol extraction were extracted (two times for forage and three times for grain) with
methanol:water 11:1, viv). The extract was separated. and the extraction was repeated as
necessary All extracts were combined and added to the combined extract of the methanol
extraction prior to HPLC analysis. For grain only, the nonextractable residues from the
methanol:water extraction were extracted once with methanol:0.1% HCY (111, v:v). The extract
was removed. Nonextractable residues following methanol:water extraction (for forage) or
methanol:0. 1% HC! extraction (for grain) were extracted with 0.1 N aqueous HCl. The extract
was separated, and the extraction was repeated again for grain only. Nonextractable residues
following 0.1 N HCl extraction were subjected to acid hydrolysis twice with 6 N HCI at 80 °C
for 4-6 hours. The hydrolysate was removed via centrifugation, then analyzed by HPLC.
Nonextractable residues following 6 N HCI exiraction were subjected to base hydrolysis once
with 3 N KOH t reflux for 4-6 hours. The hydrolvsate was removed via centrifugation. The
remaining nomextractable residue was dried purior to combustion/LSC. The hydrolysates of the

6 N HCland 3 N KOH extraction which were found to contain a significant amount of
radioactivity (- 10% TRR) were partitioned with dichloromethane in order to deterrnine the
nature of the rudiouctivity.

The combined methanol extract (from the methanol and methanol:water extractions) of a second
subsample (destgnated subsample B) of forage was concentrated via rotary evaporation to
remove methanol. then partitioned with chloroform to selectively remove chloro-metabolites.
The aqueous layer and chloroform layer were separated and analyzed by HPLC. Concentration
of extracts via rotary evaporation prnior to HPLC analyses was performed as necessary.

Stover: A subsample (designated subsample A) of stover was extracted four times with methanol
via mixing and sowication. The supernatant was removed via centrifugation, and the extraction

DP# 32327 YMRID Nos. 44184813, 44184814, and 44287315 Fage 7 of 29
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was repeated until <5% TRR was found in the extract. All extracts were combined.
Nonextractable residues following the methanol extraction were extracted twice with
methanol:water (1:1, v:v). The extract was isolated and combined with the combined extract of
the methanol extraction prior to HPLC anaiysis. Following SCX solid-phase extraction (SPE),
the combined extracts were analyzed again by HPLC. Nonextractable residues following
methanol:water extraction were extracted three times with 0.1 N aqueous HCI. The extract was
removed and analyzed by HPLC, then subjected to C-18 SPE pnor to additional HPLC analysis.
Nonextractzble residues following 0.1 N HCI extraction were subjected to acid hvdrolvsis twice
with 6 N HCI at 80 °C for 4-6 hours. The hydrolysate was removed via centrifugation, then
analyzed by HPLC. Following SCX SPE. the hydrolysate was analyzed again by HPLC.
Nonextractable residues following 6 N HCI extraction were subjected to base hydrolysis once
with 3 N KOH at reflux for 3-6 hours. The hydrolysate was removed via centrifugation. then
analyzed by HPLC. The remaining nonextractable residue was dried prior to combustion/LSC.

A subsample (designated subsample B) of stover was extracted with methanol via mixing and
sonication. The supernatant was removed via centrifugation, and the extraction was repeated
until <5% TRR was found in the extract. Ali extracts were combined. Nonextractable residues
following the methanol extraction were extracted with methanol:water (1:1, v:v). The extract
was isolated and combined with the combined extract of the methanol extraction prior to HPLC
analysis. Nonextractable residues foilowing methanol:water extraction were subjected to buffer
extraction with phosphate bufter (pH 7) extraction via shaking for 10 minutes. The residue was
removed via vacuum filtration. The filtrate was 1solated and analyzed via HPLC analysis. The
residue from the buffer extraction was suspended in the pH 7 phosphate buffer and subjected to
starch digestion by incubatton with ¢-amylase in a shaking water bath at 30 °C for 20 hours. The
enzymatic activity of the a-amylase was verified through control experiments. The residue was
removed via vacuum filtration. The filtrate was isolated and analyzed via HPLC analysis. The
residue from the starch digestion was mixed with Tris buffer and subjected to protein digestion
by incubation with pronase E in a shaking water bath at 25 °C for - 20 hours. The residue was
removed via vacuurn filtratton. The filtrate was isolated and analyzed via HPLC analysts. The
residue from the protein digestion was subjected to pectin extraction by mixing with 0.05 M
sodium acetate:0.05 M EDTA (1:1, viv), then incubating in a shaking water bath at 70 "C for
~22 hours. The residue was removed via vacuum filtration. The filtrate was isolated and
analyzed via HPLC analysis. The residue from the pectin extraction was mixed with de-1onized
water and subjected to lignin extraction by the addition of glacial acetic actd and sodium chlorite
four times. After each addnion ol glacial acetic acid and sodium chlorite, the mixture was
incubated in a shaking water bath at 70 °C for | hour (4 hours of incubation total). The residue
was removed via vacuum fNitration. The filtrate was isolated and analyzed via HPL.C analysis.
The residue from the lignin extraction was subjected to hemicellulose extraction by mixing with
aqueous KOH (249, w:w) and incubating in a shaking water bath at 25 °C for ~40 hours. After
rmixmg with squeous 6 N HCI for |0 minutes, the residue was removed via vacuum filtration.
The filtrate was i1solated and analyzed via HPLC analysis. The residue from the hemicellulose
extraction was subected to cellulose extraction by sonication with sulfuric acid (70%) at room
termperature for -4+ hours. The pH of the hydrolysate was adjusted to 7.0 with aqueous KOH
(24%, w:v). ther mixed with deionized water to dissolve the potassium sulfate precipitate. The

DP# 323273/MRID Nos. 44184813, 44184814 and 442873153 Puge 8 of 29



mr_:“—!i'l Propuzine/PC Code 080808/Griffin Corp.
= .gg DACO 6. 3OPPTS 860 1300/OECD I 622,623 & NTARD 841, 8.4.2
Nature of the Restdues in Plants - Sorghum

residue was removed via vacuum filtration. The filtrate was 1solfated and analyzed via HPLC
analvsis. The remaining nonextractable residue was drred prior to combustion/LSC.

The combined methanol extract {from the methanol and methanol:water extractions which were
repealed as described above) of a second subsample (designated subsample D) of stover was
concentrated via rotary evaporation to remove methanol after HPLC analysis, then partitioned
with chioroform to selectively remove chloro-metabolites. The aqueous layer and chloroform
laver were separated, then the chloroform layer was analyzed by HPLC and TLC. Concentration
of extracts viu rotary evaporation prior to HPLC analyses was performed as necessary.

The extraction procedures for the sorghum matrices are summarized in the flow charts below ,
which were copied without alteration from MRIDs 44184814 and 442873 15.

DP# 323273/MRID Nos. 44184813 34183813, and 44287315 Page 9ot 29
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Extraction Procedure for Forage (Subsamples A and B)

Homogenized Sorghum Forage

TRR =0.126 ppm
Methano!
Residue Extract
54.0%
MeOH - Water 1:1 0.068 ppm
Residue Extract Combined Extracts
13.6% 67.6%
0.017 ppm
0.1 NHCI P 0.083 ppm
HPLC
| j Figure 7
Extract Residue I CHCI3 Partition *
4.1% l ‘l
0.005 pom
ED 7 6 N HCl, Reflux CHCI3 Layer AQ Layer
| | HPLC HPLC
Hydrolysate - Figure 8 Figure 9
13,86 Residue
0.018 ppm
’ 3INKOH, Reflux
Hydrolysate PES Combustion
11.2% 4.5%
0.014 ppm 0.006 ppm

* This procedure was actuzlly carried out

Total Ex =
on a second sub-sample (B) of forage. ° tracted = 96.8%

Total Recovered = 101.3%

DP# 323273/MRID Nos. 44184813, 44184814, and 44287315
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Extraction Procedure for Stover (Subsample A)

Homogeﬁized Sorghum Fodder
TRR = 2.344 ppm
’ Methanol
Residue Extract
363%
MeOH-Water 1:1 0.851 ppm
Residue Extract |
' 17.1% Combined Extracts
0.1 NHC 0.401 ppm 53.4%
l ' 1.252 ppm
HPLC
Extract Residue Figure 12
16.1%
0.377 ppm SCX SPE
Figure 13 Figures 25-26
{ C-18 SPE Hvdrolvsate
| . ydrolysa
HPL(' Rcs:iduf! 13.0%
Figures 23-38 0 3‘05
3N KOH ey Cppm
[ Figure 14
PES Combustion Hydrolysate SCX SPE
12.1% 2.8% HPLC
0.284 ppm 0.066 ppm Figures 40-41
HPLC
Figure 15

Percent Extracted = 85.3%
Total Recovered = 97.4%

DP# 323273/MRID Nos. 43184813, 44184814, and 44287315 Page 12 of 29
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Extraction Provedure for Grain (Subsample A)

Homogenized Sorghum Grain

TRR =0.133 ppm
Methanol
Residue Extract
‘ 13.1%
MeOH - Water 1:1 0.018 ppm
Residue Extract
. 266% - Combined Extracts
MeOH-0.1% HCl 1.1 0035 ppm 39.7%
_ 0.053 ppm
| HPLC
“F 10
Extract Residue HEure
2.1% .
0.003 ppm. 0.1 N HCH
Extract Residua
8.1%
0.011 ppm l 6 N HCI, Reflux
Hydrolysate Residue
M4.1%
0.045 ppm 3 N KOH, Reflux
HPLC | ' ]
Figure 11 Hydrolysate PES
13.6% Combustion
0.018 ppm 6.3%
0.008 ppm

Total Extracted = 97.6%
Total Recovered = 103.9%

DP# 322273MRID Nos. 44184813, A3 R4R 1D and 44787315
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Extraction Procedure for Stover (Subsample B)

Homogenized Sorghum Fodder (B)

TRR = 2.344 ppm
Residue Methanol g 1ract 40.0%
{ 0.937ppm
M/W(1:1
lesidua (e Extract 26.5% ) ‘
O.GZI{JPm — —  Combined Extracts, 66.5%
1.558 ppm
KH2PO4 Buffer HPLC
| ‘ Figure 16
Exmact6.5%  Rosioue
0.152ppm alpha-Amylase  Regidue Pronase Extract 2.7%
HPLC 0.062 ppm
Figure 17 HPLC, Figure 19
Exiract 4% Residue
0.095 ppm
HPLC Extract 3.1% Pectin Extraction
Figure 13 0072 ppm  ——
HPLC '
Figure 20 Residue
Lignin Extraction
Extract 1.8%
. ~ 0.043 ppm
Extract 5.0% HGITUCC‘HUJOSE'— I-IPLCP
016 ppr __BXTRCO" Residue  Figure 21
HPLC
Figure 22
Cellulose
Extraction
Extract 4.2%
0.099 ppm — Residue
HPLC
Figure 23
PES Combustion
1.4%
Total Extracted = 93.8% 0.033 ppm
Total Recovered = 95.2%

DP# 323273/MRIDN Nos. 44184813, 44184814, and 44287315
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Extraction Procedure for Stover (Subsample D)

Homogenized Sorghum Fodder (D)

TRR= 2.344 ppm

i Methanol

Residue

MeOH-Water 1:!

J

Residue

Extract
15.3%
0.359 ppm

CHCI3 Partition

-

Extract
34.9%
0.818 ppm

|

Combined Extracts
50.2%

1.177 ppm

HPLC

Figure 28

Aq. Laver
82.9%

CHCI3 Layer

171%

0.201 ppm

HPLC, Figures 29-30
TLC, Figure 31

DP# 323273/MRID Nos. 44184813, 44184814, and 44287315

Pave 14 of 29



Yo} Fropazine/PC Code 080808/Griffin Corp.
= gl DACO 6.3/0PPTS 860.1300/0ECD M 6.2.2,6.2.3 & 111A 8.2, 84.1. 8.4.2
’ Nature of the Residues in Plants - Sorghum

B.4.2. Analvtical Methodology

TRR 1 sorghum matrices were determined by combustion/LSC of the processed sorghum
samples prior to extraction procedures. The combustion efficiency was 0.994 and 0.980 for the
low dose und high dose samples, respectively. The limit of detection (LOD) was reported as 2x
background (0.008 ppm for the typical sample size of approximately 0.25 g).

Extracts and hydrolysates of sorghum matrices were subjected to reverse-phase and cation-
exchange HPLC analyses for identification and quantification of the test material and its
metabohtes. HPLC analyses were conducted on systems equipped with a ultraviolet (UV}
detector. Rudiolabeled compounds were detected by radioassaying fractions (~0.5 mL) which
were collected every 30 seconds; HPLC radiochromatograms were reconstructed using a
radiochromatograph program. The following column/mobile phase combinations were used:
{Methods ! and 1) analytical C18 column (Microsorb LC18) with a gradient mobile phase of
0.1% phospheric acid and acetonitrile (ACN) with 0.1% phosphoric acid: (Method LII) semi-prep
C18 column (Supelco LC18) with a gradient mobile phase of 0.1% phosphonc acid and ACN
with 0.1% phosphoric acid; and {Method [V) cation-exchange column (Supelcosil LC-SCX) with
a gradient mobife phase of 0.]JN phosphoric acid:0.05M NaCl (1:1, v:v; pH 3.5) and 0.15M
NaClLACN (24, v.v). Method 1 was used for initial profiling; Methods If and IV were mainly
used tor co-chromatographic comparison with reference standards: and Method I was used for
tsolation of metabolites in extracts. The LOD for the reconstructed HPLC radiochromatograms
was based on the LOD for the LSC data, i.e., 2x background.

Confirmation of the tdentification of the test material and 1ts metabolites was performed using
TLC analyses. TLC analyses were conducted using silica gel F254 plates and two solvent
systems: chloroform:methanol:formic acid:water (75:10:1:1, v:v:v:v) and butanol acetic
acidiwater (6:1:1, viviv), For 1D TLC analyses. one of the solvent systems was used: for 2D
TLC analyses. both solvent systems were used.

Metabolites were identified by co-chromatography and/or retention tirne comparisons with
reference standards Chemical names and structures for the reference standards are presented in
Appendix [.

C. RESULTS AND DISCUSSION

Total radicactive residues tn sorghum matrices are reported in Table C.2.1. TRR were
determined by combustion/LSC of the processed forage, grain and stover prior to extraction. In
sorghum samples harvested following one application of [*Clpropazine at 1.96 1b 2t/A. TRR
were (.126. (4133 and 2.344 ppm in the forage. grain and stover, respectively.

C.2.2.2 (grain) and C.2.2.3 (stover). Solvent extraction with methanol and methancl/water
released the maypority of the TRR i forage (67 6% ) and stover (53.4%). For grain, the extraction

DP# 323273/MRID Nos 44184813, 44184814, and 44287315 Page 15 of 29
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with methanol and methanol/water released a stmilar amount of TRR (39.7%) as the extraction
with 6 N HC1 (34.1%). Additicnal radioactivity was released in sorghum matnices by:

(1) methanol/0.1 N HCI for grain; (i1) 0.1 N HCL: and (i11) 3 N KOH. Nonextractable residues
following extraction/hydrolysis accounted for 4.8%, 6.0% and 12.1% TRR in the forage. grain
and stover, respectively. The accountabilities were 101.6%, 103.8% and 97.4% 1n forage, grain.
and stover. respectively. Residues were identified and quantitated primanly by C18 and SCX
HPLC co-chromatography with confirmatory analysis by HPLC and/or TLC co-chromatography.
These methods successfully identified the predominant residues in sorghum forage. grain and
stover: however. 1t is noted that the HPLC differentiation between ammeline and atrazine des-
ethyl des-isopropyl would be difficult due to their similar retention times in all HPLC Methods

which were used 11 the study.

The characterization and idenufication of residues 1n sorghum matrices are summanzed in Table
C.2.3. Approximately 32%. 13% and 24% TRR were 1dentified in sorghum forage, grain and
stover, respectivelv. Propazine was identified at 0.8% TRR (0.001 ppm) in forage. Metabolite
propazine 2-hvdroxy was identified as the major metabolite in forage. accounting for 13.5% TRR
(0.017 ppm). All remaining metabolites were identified at <10% TRR. Atrazine des-ethyl and
atrazine des-ethvl 2-hydroxy both accounted for 8.7% TRR (0.011 ppm). Compounds were only
identitied in the methanol and methanol/water extracts. Quantification of these extracts was
based on the data from the chloroform partitioning of the combined methanol and
methanol/waler extracts (subsample B).

Propazine was identified at 0.8% TRR {<0.001 ppm) in grain. Metabolite atrazine des-ethyl 2-
hydroxy was tdentified as the major metabolite in grain, accounting for 10.3% TRR (0.013 ppm).
All remaining metabolites were identified at <10% TRR. Propazine 2-hydroxy was the only
other metabolite identified, accounting for 2.3% TRR (<0.003 ppm). Compounds were only
identified in the methanol and methanol/water extracts. Quantification was based on the data
from the combined methanol and methanol/water extracts (subsample A).

Propazine was identified at 0.5% TRR (0.011 ppm) in stover {quantified in the chioroform layer
of the combired methanol and methanol/water extracts of subsample ). All metabolites were
identified at <10% TRR in stover. Atrazine des-ethyl and prometon accounted for 1.7% TRR
{<0.039 ppm) and 1.6% TRR (0.037 ppm). respectively (quantified in the chloroform layer of the
combined methunol and methanol/water extracts of subsample D). Propazine 2-hydroxy,
atrazine des-ethyl 2-hydroxy and GS-16141 accounted for 2.7% TRR (0.064 ppm), 3.3% TRR
(0.077 ppm) and 3.4% TRR (0.080 ppm), respectively (quantified in the 6 N HCI extracts and
combined methanol and methanol/water extracts of subsample A). Ammeline and atrazine des-
ethyl des-1sopropyi both accounted for 2.2% TRR (<0.052 ppm,; quantified in the combined
methanol and methanol/water extracts of subsample A). The peaks for ammeline and atrazine
des-ethyl des 1sopropyl overlapped in all HPLC methods employed in the study. The combined
ammeline and atrazine des-ethyl des-1sopropyl peak accounted for 3.7% TRR (0.086 ppm).
CGA-101248 uccounted for 2.7% TRR (0.064 ppm; quantified in the combined methanol and
methanoi/water cxtracts of subsample A).

DP# 323273/ME[D Nos. 44184813, 14184814 and 44287315 Page 16 of 29
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The remaining radioactivity in sorghum matrices was characterized as unassigned or diffuse
radioactivity. accounting for 35.7% TKR (0.045 ppm. ~27 peaks) in forage. 27.1% TRR (0.036
ppm. ~10 peaks) in grain and 46.1% TRR (1.081 ppm, ~49 peaks) in stover. In forage.
approximately 18% TRR was characterized based on acid hydrolysis (4.1% with 0.1 N HCI and
13.8% with 6 N HC!), and 11.2% TRR was characterized based on base hydrolysis. (n grain,
2.1% TRR wus characterized based on acidic methanol extraction, approximately 42% TRR was
charactenzcd based on acid hydrolysis (8.1% with Q.1 N HCI and 34.1% with 6 N HC1), and
13.6% TRR was characterized based on base hydrolysis. In stover, 16.1% TRR vras
characterized based on acid hydrolysis with 0.1 N HCI, and 2.8% TRR was characterized based
on base hydrolysis. In forage and grain, the dichloromethane partitioning of the hydrolysates of
the 6 N HC'1 and 3 N KOH extractions, which were found to contain a significant amount of
radioactivity { - 10% TRR), indicated that the radioactivity compounds were highly polar, water-
soluble marerials. not organic. These hydrolysates could not be analvzed by HPLC due to their
viscosity atter concentration.

Identification of propazine in sorghum forage and stover was confirmed by HPLC co-
chromatography. In grain, propazine was identified by companson of HPLC retention tirnes.
Identification of metabolites atrazine des-ethyl, propazine 2-hydroxy and atrazine des-ethyl 2-
hydroxy were confumed by HPLC co-chromatography in forage and stover and by comparison of
HPLC retention times in grain. Identification of metabolites prometon, GS-16141 and CGA-
101248 were confirmed by HPLC co-chromatography in stover. Ammeline and atrazine des-
ethy! des-tsopropyl were identified in stover by comparison of HPLC retention times.

An additional subsample of sorghum stover (subsample B) was subjected to a different extraction
scheme after the initial extraction with methanol and methanol/water in order to maximize the
release of radrocarbon by using increasingly harsh extractions to break down the plant
constituents into vartous classes of organic materials. Solvent extraction with methanol and
methanol/water released the majority of the TRR (66.5%). Additional radioactivity was released
in sorghum stover by: (1) phosphate buffer, 6.5% TRR (0.152 ppm): (ii) ¢-amylase. 4.0% TRR
(0.095 ppm); (111) pronase, 2.7% TRR (0.062 ppm); (iv) pectin, 3.1% TRR (0.072 ppm); (v)
hgnin. 1.8% TRR {0.043 ppm); (vi) hemicellulose, 5.0% TRR (0.116 ppm); and (vii) celluiose,
4.2% TRR (0 099 ppm). Nonextractable residues following extraction/hydrolysis accounted for
1.4% TRR. No metabolites were identified in the HPLC analyses of the exhaustive/enzymatic
extractions.

C.1. Storage Stability

The storage intervals for sorghum samples are presented in Table C.1. Sorghum forage samples
were stored trozen for -8 months prior to extraction, while the grain and stover samples were
stored frozen fot 5 months prior to extraction. This storage interval includes the shipment of the
samples 1o the processing facility prior to shipment to the analytical facility. The samples were
stored frozen ut the processing facitlity for 73 days (grain and stover) or 136 days (forage). The
temperature during storage was not specified in terms of °C or °F. The time interval between
extractions and analyses of the test sorghum matrices were not provided. Methanol and
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methanol:water extraction conducted 24 months after the original extraction date indicated no
toss of radiocarben. Subsequent chioroform partitioming of the combined methano] extracts.
performed two months after extraction, yielded a metabolic profile similar to that of the inttial
chloroform partitioning. The available data indicate that the residues of propazine and its major
metabolites were generally stable for the duration of the study. No additional storage stability
data are required. The petitioner should note that for future metabohism study submisstons. the
spectfic storage temperature for all samples should be provided, as well as dates of analyses.

TABLE C.1. Summary of Storage Conditions.

Matrix Storage Temp (°C) Actual Storage Duration Interval of Demonstrated Starage Stability
Forage frozen* 247 days (- 8 months) 24 months

Gran frozen® 150 days (5 months} 24 months

Stover frozen* 130 dawvs {5 months) 24 months

¥ Temperature not specified.

C.2. Ideatification, Characterization, and Distribution of Residues

TABLE C.2.1. Total Radioactive Residues (TRR) in Sorghum Matrices.

, *C-propazine. ppm
Matrin Timing and Applic. No. PHI (days} -
1.96 lb aifA 391 b ava
Forage one directed soil application 45 0.126 0.084
Grain four day> after seeding 124 0.133 0.132
Stover 124 2.344 2.678

TABLE C.2.2.1 Distribution of the Parent and the Metabolites in Sorghum Forage Following A pplication of
{"C]Propazine at 1.96 Ib ai/A.

Metabolite Fractior Porage TRR =016 ppr
%TRR' ppm
Methanol and Methanol/water 67.3 (1085
Chloroform 12.7 ¢.0le
Propasine 0.8 0.001
Atrazine des-cthyl 8.7 0.01}
Unassigned’ 32 0.004
Aqueous 548 0.069
Propazine 2-nvdroxy 135 0017
Atrazine des-cthyl 2-hydroxy? 87 0011
Unassigned® 325 0.043
Nonextractable? 341 0043
0 UNHCI 4.0 0005
6 N HO! 142 0.018
3N KOH 111 0.014

DP# 323273/ MRID Nos. 44184813, 44184814, and 44287315 Page 18 of 20
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TABLE C.2.2.1 Distribution of the Parent and the Metabolites in Sorghum Forage Following Application of .
[*C]Propazine at 1.96 lb ai/A.

Forage TRR =0 126 ppm
%TRR’ ppPm
Nonextractahie 4.8 0006

Metabohte Fracten

' The petitioner did not provide the %TRR values for identfiecd compounds. All % TRR values of wdentified compoeunds were
reviewer-calculated from the ppm values provided by the petitener using the following equanon: (ppm of compoundy/(toral
TRR ppm) x 100, fur example, (0.016 ppr)f(Q.126 ppmi x 100 =12.7%,

© Unassigned rudioach vily was reviewer-calculated by determining the ppm of unassigned peaks in the HPLC raw datz. then

using the equasion tor conversion 1o %“TRR mentioned above.

Assigned based on chromatographic companison with reference standards by onty one method.

The petitioner did nat provide the %TRR and ppm values for the nonextractable residues atier methanol and methanol/water

extractions: therefore, the reviewer calculated these values by summing the ppm of 0.1 N HCYL. 6 N HCl and 3 N KOH

eatracuons waith the remaining nonextraciables, then calculaung the % TRR using the equation for conversion to % TRR

meniioned anov s

-

TABLE C.2.2.2 Distribution of the Parent and the Metabolites in Sorghum Grain Following Application of
(“C]Propazine at 1.96 Ib ai/A.
Grain TRR = 0.133 ppm
Metzbolite Fractien
%TRR' ppm
Methano! and Methanoliwater 398 0.053
Propazine 0.8 <0.001
Propaaine 2-hivdiowy 23 «<0.003
Atrazine des-2'hul 2-hydroxy® 9.8 0.0l
Unassipned’ 27.1 D.036
Nonextraclable' 63.9 0.085
Methanol/0.1 N HCI 23 0.003
0t NHC 8.3 0.011]
6 N HC) 338 0.045
3N KOH 135 0.018
Nonextractable 6.0 0.008

The peutiener lid not provide the %TRR values for identified compounds. All %TRR values of identified compounds were
reviewer-calculated fror the ppm values provided by the petnioner using the following equation: (ppm of compoeund Y (total
TRR ppm) v 1002 for example. {0.001 ppm#0.133 ppm; x 100 = 0.8%.

Assigned based un chroratographic comparison with reference standards by only one method.

Unassigpned ravioactivity was reviewer-calculated by determining the ppm of unassigned peaks in the HPLC raw data, then
using the equation for conversion to %TRF mentioned above

The petinoner did not provide the eTRR and ppm values for the nonextractable residues after methanol and methanol/water
extractions; therefore, the reviewer calculated these values by summing the ppm of Methanol/0.1 N HCI (grain only), 0.1 N
HCL 6 N HCLund 2 N KOH extrachions with the remaining nonextraciables, then calculating the %TRR using the eguation
for conversion o *« TRR mentioned above.

o
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TABLE C.2.2.3 Distribution of the Parent and the Metabolites in Serghum Stover Following Application of
I'*C]Propazine at 1.96 Ib ai/A.

Stover ‘
Subsample A Subsample B Subsample D
Metabolne Frovten
TRR = 2344 ppm TRR = 2.344 ppm TRR = 2344 ppm |
%TRR' ppm % TRR ppm %TRR! ppo T
Methane] und Mcthanel/water 534 [.252 66.5 1.558 50.2 1177
Propazine T-hvdroxy uo 0.0622
Atrazime des-cihyd 2-hvdiowy 2.0 0.047
Atrazine des-vihyl desasopropyl 2.2 <0.052
Amimnchine 22 <0.052
Atrazine des-ethvl des-isopropyl/ Ammzline 37 ¢.086
CGA-101248 27 0.064
GS-10141 24 0.057
Unassigned’ 372 0.871
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TABLE C.2.2.3 Distribution of the Parent and the Metabolites in Sorghum Stover Following Application of
[*C]Propazine at 1.96 1b ai/A.
Stover
Subsample A Subsample B Subsumple D
Metabolie Fracizon TRR =2.334 ppm TRR = 2.344 ppm TRR = 2.3 ppm
%TRR* ppm %TRR ppm GTRR' | ppm
Chloroform’ 8.6 0.201
Propazine 05 0.011t
Atrazine des-cthyl 1.7 <0039
Promeion 1.6 0.027
Unassigned’ 49 D113
Aqueous® 116 0.976
Nonextractabhe 441 1.034 287 0.672 49.8 1.167
0.1 N HCI 16.1 0.377
6 N HCI 12.0 0.305
Prapazine 1-hydrowy 1.8 0.042
Atrazine des-ethivi 2-hvdroxy 13 0.030
GS5-16141 1.0 ¢ 023
Unassigned’ 9.0 0.210
3INKOH 2.8 0 D66
Phosphate bufrer 6.5 0.152
a-Amylase 40 0095
Pronase P 0.062
Pectin 3.1 0.072
Ligrun 1.8 0043
Hemicellulose 5.0 O.ile
Celluluse 42 0.099
Nonexuraciabiz 12.1 0.284 14 0.033

Note: Shading indicies that the extraction step and/or characterizalion analysis was not conducted for the matrix i guestton

' The petitioner did nat provide the %TRR values for identified compounds. All % TRR values of identified compounds were
reviewer-calculated fion the ppm values provided by the petitioner using the foltowing equation’ (ppm of compound)/(total
TRR ppmy x 100 lor example, (0.011 ppm)/(2.344 ppm) x 100 = 0.5%.

* Assigned based cn hromatographic comparison with reference standards by only one method.

" Since the quantif catien of the :dentified compounds was based on different (C18 and SCX) HPLC radioachramatagrams. the

reviewer calcufated the ppm of the unassizned radoactivity as the difference between the tetal ppm of the extract and the sum

of the ppm of the iWertitied compounds of that extract. Then. the % TRR was calculated using the equation lor canversion to

TTRR mentioned anove.

The petitioner cud not provide the % TRR values for the chloroform and agueous layers. only the percent of the combined

extracts of the methunol and methanol/water estractions: theretore, the reviewer caiculated these values by using the equation

for conversion of ppm to % TRR mentioned above.

© The penuoner did non provide the %TRR and ppm values for the nonextractable resides after methanol and methanol/water
extractions; the elore. the reviewer caleulated these vaiues by summng the ppim of further extractions and the remaining
nonextractahles. then czleulating the %TRR using the equation {or conversion to %TRR mentioned above. In the case of
subsample D where no further extractions were performed. the reviewer calculuted the ppm of the nonextractable vesidaes as

-
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the difference petween the total residues and the residues extracted after methanol and methunol/water extractions. then
caleulating the 7t TRR using the equation for co~ arsion o % TRR mentiened above.

TABLE C.2.3. Summary of Characterization and Identification of Radicactive Residues in Sorghum
Matrices Following Application of Radiolabeled Propazine at 1.96 Ib ai/A.
Forage' Gram' Stover!

Compound TRR = 0.126 ppm: TRR =0.133 ppm TRR = 2 344 ppm

STRR ppm TRR T ppm %TRR ppm
Identified
Proparine” 08 0.00; 0.8 <0.001 0s 0.011
Atranne des-ethyl’ 8.7 0.0t -- 1.7 <0.039
Propazine 2-hvdroxy 13.5 G017 23 <(.003 27 0.064
Atrazine des-cthyi 2-hydroxy 8.7 0ol 10.3 0.013 A3 0.077
Atrazine des-ethy! des-isopropyl -- - -- 272 <0052
Ammeline - - -- 22 <0.052
Atrazine des-ethvl des-sopropyl/Ammeline - - - - a7 0.086
CGA-101248 - - - - 27 0.064
Prometon” - - - - la 0.037
GS-16141 - -- - - 34 0.080
Characterized
Methanol/0 1 N HCI - - 23 .003 - -
0.1 NHCI 4.0 0.005 8.3 0.011 16.1 0.377
6 N H(C1 14.3 0.018 338 (0.045 - --
3N KOH 11.1 0.014 13.5 0.018 2.8 0.066
Unassigned 357 0.045 271 0.036 46.1 1.081
Total identified 3.7 0.040 13.4 <0.017 24.0 <0.562
Total chargcterizod 65.1 0.082 85.0 0113 65.0 1524
Totw extractabls 968 06,122 97.7 0.130 89.0 2.086
Unextraclable (PFESY 3.5 0.006 6.0 0.008 120 0.284
Accountability? 1016 103.8 974

' The reported values for each metabolite/fraction reflect the otal amount found m all extracts and hydrolysates.

Tabtes C.2.2.1, C.2.2 2. and C.2.2.3 tor detals.

Refer to

" The data for the quanuficanonr was based or the HPLC of the chloroform layer of the chioroform partitioning of the combined

extracts of methanol and methanol/water extractions of subsample D.

' Residues remaininz after exhaustive extractions.
© Accountability = (Total extractable + Total unextractable TRR from combustion analysis: see TABLE C.2.1) #* 100.

DP# 323
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C.3. Proposed Metabolic Profile

FIGURE C.3.1. Proposed Metabolic Profile of Propazine in Serghum
This figure was copied without alteration from MRIDs 44184814 and 44287315.

O & Sia
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{EhChH N NHCHCHY, HAOHN N NHCH(CHlz (HeCIHOHN N NHCH{CH:
Propazine 2-hydnoxy Propazine GS-16141
L Alkylation ¢ Deakylation
g [}
i NH
N A*‘N " S H Asmination /K
J k l N‘ N
P k
THCpHEHY N NHCH{CHbh N 7
LY NHCH(CHgly HeN N HHCHCH)
Prometon Atrazine des-etry! CGA-101248
Daatiytation
[#]
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P

Atrazine des-ethyl des-sopropyd
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TABLE C.3.1. ldentification of Compounds from Metabolism Study.

Commun namercode
Frgure C.3.1 1D Ne

Chenucal name

Chiermucal structure

Propazine

2-chiore-4.6-bis(tsopropylamine)-s-
triazine

H,C N N N CH,
H H :
Atrazine dexs-athyl 2-amino-4-chloro-6-( [- i
methyletnylamino-s-triazine //\
S

Propuzine 2-hydroxy

2-hydroxy-4.6-bis( 1-methylethviamuno }-
$-lriazine

CH, N| N CH,
/l\ < ~ L
H,C N N N CH,
; H H 3
Atrazite des-ethyt 2-hydroxy | 2-ammo-a-hydroxy-6-1-
. ity OH
methylethyiaminoj-s-tnazine )\
Nl SN CH,
)\ 4“\ - .
HN N E Ci,
Arrazine des-cthyl des- 2 d-diamino-6-chloro-s-tnazine Cl
1sopropyl /j\
(@
P S
HN N NH

Ammehne

2.4-diamino-6-hydroxy-s-triazine

DP# 323273/MRID Nos 44184813, 44184514, and 44287315
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e

CFE= -

TABLE C.3.1. identification of Compounds from Metabolism Study.

Common nameroode Chemical name Chemical structure
Figure C.3.1 1D No
CGA-10124 N-{1-methvl-1.3.5-trazine-1.4.6- NH,
triamine /L
N' SN oH,
/J\ 4j\ )\\
H.N N N CH,
H
Promcton 2-methony-4.6-mst }-methylethylamino)- /CH*
s-triazine /(l)\
CH, N~ SN CH,

GS-16141 2.4-bis (| -methylethylamino)-6-
methylsulfinyl-s-triazine 5

D. CONCLUSION

Total radioactive residues in sorghum matrices harvested {following one application of
“Clpropazine] at 1.96 Ib ai/A were 0.126, (.133 and 2.344 ppm in the forage, grain and stover,
respectively. Solvent extraction with methanol and methanol/water released the majority of the
TRR in forage (67.6%) and stover (53.4%). For grain, the extraction with methano! and
methanol/water released a similar amount of TRR (39.7%) as the extraction with 6 N HCI
(34.1%). Additional radioactivity was released in sorghum matrices by: (1) methanol/0.1 N HCI
for gramn; (ii) 0.1 N HCl: and (ii1) 3 N KOH. Nonextractable residues foliowing
extraction/hydrolysis accounted tor 4.8%, 6.0% and 12.1% TRR in the forage, grain and stover,
respectivety. The accountabilities were 101.6%. 103.8% and 97.4% in forage, grain. and stover,
respectively.

Propazine was wdentified at 0.8% TRR (0.001 ppm) in forage. Metabolite propazine 2-hydroxy
was identified as the major metabolite in forage, accounting for 13.5% TRR (0.017 ppm). All
remaining metabolites were identified at <10% TRR, including atrazine des-ethvl and atrazine
des-cthyl 2 hvdroxy. Propazine was identified at 0.8% TRR (<0.001 ppm) in grain. Metabolite
atrazine des-ethvt 2 hydroxy was identified as the major metabolite in grain, accounting for
J0.3% TRR (0.013 ppm). Propazine 2-hydroxy was the only other metabolite identified,
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accounting for <10% TRR. Propazine was identified at 0.5% TRR (0.011 ppm}) in stover. All
metabolites were identified at <10% TRR in stover, including atrazine des-ethyl. prometon.
propazine 2-hydroxy, atrazine des-ethyl 2 hydroxy, GS-16141, ammeline and atrazine des-ethyl
des-isopropyi {overlapping peaks in all HPL.C methods employed in the study), and CGA-
101248, Remuining radioactivity (27.1-46.1% TRR) in sorghum matrices was characterized as
unassigned or dilfuse radioactivity.

An additional subsample of sorghum stover was subjected to a different extraction scheme after
the initial extraction with methanol and methanol/water in order to maximize the release of
radiocarbon by using increasingly harsh extractions to break down the plant constituents into
various classes of organic matertals. Solvent extraction with methanol and methanol/water
released the majonty of the TRR (66.5%). Nonextractable residues following
extraction/hydrolysis accounted for 1.4% TRR. No metabolites were identified in the HPLC
analyses of the exhaustive/enzymatic exiractions.

Based on the results of the sorghum metabolism study, the petitioner concluded that propazine 1s
rapidly and extensively metabolized in sorghum via: (i) N-dealkylation: (ii) replacerent of
chlorine by hvdroxy; and (iii1) glutathione conjugation. The petitioner stated that the results of
the study were similar to other published resuits of triazine herbicides.

E. REFERENCES

None.
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Study.

APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Sorghurn Metabolism

Common nan.
Company cod:

Cherucul name

Chermucal structure

Propazine

2-chloro-4.6-busisopropylaminog )-s-
triazine

Atruzine des-cthy!
1G-300335)

2-anuno-4-chloro-6-¢1-
methy lethylamine)-s-tnoame

- H
Propazine 2-hedroxy 2-hydroxy-<4.6-bis(1-methylethylamino)- o
1GS-11526) s-triazine )\
CH, v\ NN CH,
)\ )\ /)\ -
H,C N N N CH,
H H
Atrzine des-ethvl 2-hydroxy | 2-amine-3-hydroxy-6-(1- OH
1GS-17794) methylethylaminot-s-triazine )\
N| SN CH,
)\ /J\
H.N N N” TCH,
- H
Atrazine des-ethy! des.- 2.4-diammo-b-chlora-s-trniazine Ci
1sopropyl (G-28275 /j\
N, SN
/I\ /)\
H,N N ‘NH,
Ammeline 2.4-diamino-6-hvdroxyv-s-triazine OH
(GS-1779 1,
N
P /)L
HN N NH,
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APPENDIX L

Chemical Names and Structures of Reference Standards Used in Sorghum Metabolism

Study.

Common nave.
Company code

Chemical nsne

Chemical structure

APP)EI“{( 2. d-diaminoe-O-amino-s-triasine ol
(G-35713%
NT TSN
—
~~
HO N NH
CGA-101248 N-t1-methvh 13 3-tnanne 2.4.6- NH,
tnamnc )
N! SN CoH,
/l\ /)‘\ )\\
H.N N N CH,
- H
Prometon 2-methoxy-4.6-his( [-methylethylanino)- _CH,
(G-31435) s-trigzine O ’
CH, N| SN CH,
/Ls_ /L = -
e’ N7 N o en,
) H H
GS-1614] 2.4-bis ( l-methylethylaminp)-6- CH
. i by
methylsul{invi-s-trinzine S
CH, N| ~ N CH,
) ~. /k /)\ /J\
H.C N N N CH,
) H H
CGA-236433 Not reported S
N NH
—
H.N N NH.
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APPENDIX L.

Chemical Names and Structures of Reference Standards Used in Sorghum Metabolism

Study.

Common name.
Company code

Chemucyl name

Chemical structure

Cyanuric acid

Not reported

N

M

HO

~

OH

i

|
A
N

OH
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Primary Evaluator: Vﬂ'%’%‘—a— —
5€orge E Kramép,/ Ph.D.. Chemist Date: 07-DEC-2005
Registration Action Branch | (RAB1)
Health Effects Division (HED) (7509C)

P.V. Shah, Ph.D., Branch Senior Date: 07-DEC-2005
Scientist/RAB1/HED (7509C)

In the absence of signatures, this document ts considered to be a draft with dehberative material

for.internai use only.

This DER wus aniginzally prepared under contract by Dynamac Corporation (20440 Century Boulevard, Suite 100;
Germantown. MDY 20874; submitted 07/13/2005). The DER has been reviewed by HED and revised 1o reflect
current Office of Pesticide Programs (OPP) policies.

Approved by:

STUDY REPORT:

44184815 Krautter. G.: Downs, I.; Marsh, J. (1996) [“C]Propazine: Metabolism in a Lactating
Goat Following Oral Administration for Seven Consecutive Days: Lab Project Number: §22:
1614: 101. Unpublished study prepared by PTRL East, Inc. 232 p.

EXECUTIVE SUMMARY:

Griffin Corporation has submitied 2 goat metabolism study with propazine. The test substance,
[“C]propazme (labeled uniformly in the triazine ring, specific activity of 49.42 mCi/mmole), was
administered orally to a single lactating goat at 9.9 ppm in the diet. The goat was dosed once per
day for seven consecutive days. Milk was collected twice daily throughout the study. and tissues
(muscle, fat. tiver. and kidney) were collected at sacrifice. The in-life and analytical phases of
the study were conducted by PTRL East, Inc. (Richmond. KY).

Total radioactive residues {TRR) were 0.080-0.238 ppm in mulk, 1.123 ppm in liver, 1 041 ppm
in kidney, 0.209 ppm in muscle, and 0.160 ppm in fat. Radioactivity was highest in liver and
kidney. and iowestin fat. Restdues in milk were generally highest in samples collected § hours
after dosing and appeared to have reached a plateau after two days of dosing. The study reported
that a farge portion of the administered dose was excreted, with urine and feces (including cage
washes and solids) accounting for a total of ~74% of the administered dose.

Radioactive residucs in goat milk and tissues were adequately extracted using water and
combination of organic solvents. Enzyme hydrolysis was also used to release bound residues in
muscle and fat tissues only. In milk, ~91% of TRR was retained in the aqueous fraction with
acidified hexane extraction. In tissues. ~86-98% of TRR was extractable with water. and
additional minor amounts (<3% TRR) were subsequently extracted with acetonitrile
(ACNYwater. ACN. and hexane. Nonextractable residues after solvent extraction and enzyme
hydrolysis were 18.9% TRR (0.042 ppm) for milk, 10.8% TRR (0.113 ppm) for kidney, 6.1%:
TRR (D.068 ppm} for liver, 5.9% TRR (0.012 ppm) for muscle, and 7.2% TRR (0.012 ppm) for
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fat. These data suggest that further attempts should have been made to release the
nonextractable/bound residues m kidney and fiver.

Residues 1n extracts and hydrolysates were subjected to high-performance liquid chromatography
(HPI.C) analvsis. Metabolites were identified by companson of retention times or co-
chromatography with 17 reference standards including standards of known chloro- and hydroxy-
metabolites of triazine herbicides. The identities of metabolites were confirmed by thin-layer
chromatography (TLC) co-chromatography:.

Approximately 73% of TRR was identified in goat milk, 50% TRR 1n fat, 26% TRR in muscle,
and <3% TRR in kidney and liver. The parent propazine was not detected in goat milk or tissues.
Atrazine-desethyl-desisopropyl (G-28273) was the principal residue component 1dentified in
milk (63.4% TRR, 0.141 ppm). fat (50.4% TRR, 0.080 ppm), muscle (26.1% TRR, 0.054 ppm)},
and liver (2. 7% TRR, 0.031 ppm). The metabolite atrazine-desethyl (G-30033) was only
wdentified in mitk (9.4% TRR, 0.02[ ppm).

The remaininyg radioactivity in goat milk and tissues was characterized to be comprised of up to
six unknown metabolites. Althcugh each unknown accounted for <7% TRR in milk, several
unknowns were present at significant levels in goat tissues. None of these unknown residues
co-chromatographed with propazine. propazine-2-hydroxy. ammelide or any other reference
standards used in the study. Region G was the major unknown component in kidney (59.5%
TRR. 0.619 ppm) and liver (76.1% TRR, 0.855 ppm) but was present at lower levels in muscle
(5.8% TRR.0.012 ppm) and fat (15.6% TRR, 0.025 ppm). Region G was characterized by the
petitioner as stable to glucuronidase, suifatase, and 3 N HCI hydrolysis. Based on the
metabolism of other triazine herbicides, the petitioner proposed that the unknown may be an
acid-stable glutathione conjugate of propazine or one of its biotransformation products.

Another unknown, Region A, was quantitated at >10% TRR in muscle (19.9% TRR, 0.042 ppm),
fat (10.3% TRR. 0.016 ppm). and kidney (10.2% TRR, 0.106 ppm). Region E was detected in
kidney as a significant residue at 21.2% TRR (0.221 ppm). The petitioner stated that acid and
enzyme hydrolysis was conducted on the pronase hydrolysate of the agueous extract of kidney to
further characterize unknown residues. However, no discussion of the results and no
chromatograms for the acid and enzyme hydrolysates were presented.

Miik samples were stored frozen for <6 months and tissues for ~7 months. Adequate storage
stability data were submitted demonstrating the stability of the metabolic profile in goat kidney
and liver for up to -23 months.

Based on the results of the study, the petitioner concluded that propazine is metabolized in goats
via sequential dealkylation of the isopropyl alkyl groups with excretion in the urine, primartly as
the di-dealkyluted metabolite (atrazine-desethyl-desisopropyl or G-28273). A water-soluble.
hydrolytically-stable conjugate of propazine or one of its metabolites may also be formed. which
is the major metubolite 1n goat tissues.
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STUDY/WAIVER ACCEPTABILITY/DEFICTENCIES/CLARIFICATIONS:

When the study is evaluated according to OPPTS GLN 860.1300, the goat metabolism data are
classified as scientifically unacceptable because of insuffictent characterization of radioactive
residues in goat matrices particularly in kidney, liver, and muscle. In a Memorandum of
Understanding between HED and Griffin for Propazine (1/11/96, M. Metzger). HED has
indicated that if the available goat metabolism studies adequately and separately determine
residues of each chlorometabolite, each hydroxymetabolite, and TRR for each commodity for
which date are required, further identification work for the metabolism study in which parent
propazine was fed should not be required. Other regulatory conclusions resulting from this study
will be addressed in the forthcoming Residue Chemistry Summary for the Tolerance
Reassessment Eligibility Decision (TRED) Document for propazine.

COMPLIANCE:

Signed and duted Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiahity
statements were provided. No deviations from regulatory requirements were reperied which
would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Propazine (6-chloro-N.N-bis( [-methylethyl}-1.3.5-triazine-2 4-diamine) i1s a member of the
chloro triazine class of herbicides. Other members of this pesticide class inciude atrazine,
cyanazine, and simazine. Propazine is a selective herbicide that can be applied before planting,
at planting, and afier crop emergence for the preemergence control of annual broadieaf weeds.
Currently. the only registered uses are for weed control of omamental plants grown in containers
under greenhouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) identified several data deficiencies for the reregistration of propazine. Ciba-Geigy,
which was then the basic manufacturer of propazine, elected to cancel its registrations of
propazine. Another registrant, Griffin Corporation, is now supporting the previouslv-cancelled
uses of propavine on grain sorghum. The structure and nomenclature of propazine are presented
in Table A.1. The physicochemical properties of propazine are listed in Table A.2.
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TABLE A.l. Propazine Nomenclature

PC Code 006 3Us

Chemical structure

Cl

CH, 1\| SN CH,
H,C N N N CH,
H H
Common nume Propazine
Molecular Formala CoH  N,CI
Molecular Wereht 2297

TUPAC name

O-chlora-N M-di-isopropyl-1.3.5-triazine-2 .4-diamine

CAS name

6-chloro-N AN -bis( 1 -methylethyl)-1.3,5-trtazine-2 .4-diamine

CAS #

139-40-2

TABLE A.2. Physicochemical Properties of Propazine

or specific gravity

Parameter Value Reference

Melting point 2177 °C RD D219079. 9/26/93. 5. Malak
pH 5.66

Density. bulk density. | 0.46 g/ml.

Water solubility

3.8 ppm at 25 °C

Solvent solubility
(at 25 °C)

14.252 ppm in acetone
4,696 ppm in l-octanol

Vapor pressure

2.9 x 10* mm Hg at 20 °C

2.98 x 10° Torr at 45 °C

Product Chemistry Chapter of the
Propazine Reregistration Standard.
5/19/87

RD D219079, 9/26/95, S. Malak

Dissociation vconsant,

Not applicable; practically insoluble in water.

RD D219079, 9/26/95, 8. Malak

pK
Ocranol/water P=12347
partition coefficweat LogP=3.08

DP# 323273MRID No. 4484815
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; Nature of the Residues in Livestock - Ruminant

B. EXPERIMENTAL DESIGN

B.1. Livestock

TABLE B.L.1. General Test Anirnal Information.

] : dudy
Species ' Breed Age .w.e.‘gt.“ ot studly Health Status Description of housing/hoiding arca
initiation (kg)
Lactating gozt | Cross-bred 3 years 45-50 No ohservable | Individual siainfess steel metabolism cages
(treated goat); 1wcelogical (4" x 5.5 located in the animal facility
$1208. maintained under ambient conditions {15-
6 years 29 °C with 35-80% refative humidity)
(control goat) with -~ 16 hours of llumunation.
TABLE B.1.2. Test Animal Dietary Regime.
Composilion o) Dhet Feed cansumption (kg/day) Water Acclimation pericd Predosing
Dairy goat feed ard hay ! t.560-1.880 (trreated goat): Potable water, 14 days None
2.072-2.235 (control goat) ad libitum

' Feed was provided vd Hibitum dunng the first week of acclimation, and then reduced 10 -4% of body weight 1o muntain a
typical dietary mtuahce.

TABLE B.1.3.  Test Animal Dosing Regime
Treaiment Type Feeding L;v;l (ppm Vehicle Timing/Duration
test material in food)
Oral 9.9 Gelatin capsute via & balling gun; each dose | Once per day after mormng milking
was split into two capsules. for seven consecutive days.
B.2.  Test Materials
TABLE B.2.1. Test Material Characteristics.
Chemscal structure Cl
)\
CH, N| SN CH,
H.C N TN N CH,
H H )
Radiolabel position [*C-ring-ULlpropazine
Lot No. §12B-4-1
Purity 99.6% (radiochemical purity)
Specific activity 43,42 mCi/mmoel: 4354 [ dpmfpg (isotopically difuted test substance)

DP# 323273/MRID No. 44184815 Page 5 of 21
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B.3.  Sampling Information

TABLE B.3.1. Sample Coliection Information
Milk collected Unne. feces and cage | Interval from last Tissues harvested and
1R cosectec wash collected dase to sacrifice analyzed
Milk was collected twice daily. immediately prior to | Unne and feces were - 24 hours Liver. kidneys,
dosing and approximately 8- 10 hours later. The collected dally; cage composite muscle. and
final sample wa- collected directly before sacrifice. | wash and solids were composite fat: actual
Daily milk production during dosing (- 2.217-3.163 [ collected at sacnfice. types of muscle and fat
g/day) was similar w daily mulk production during were not identified.
‘ acchmationt 2.452-4.330 g/day).

B.4. ldentification/Characterization of Residues
B.4.1. Sample Handling and Preparation

Milk was collected twice daily. An aliquot of each sample was radioassayed, and additional
subsamples from the 24-36. 96-108, and 144-156 hour sampling were composited for metabolite
identification Thz composite and remaining milk samples were stored frozen (<-5 “C). Tissue
samples were ninsed with tap water following collection, and liver, kidney, and muscle samples
were chopped mio small cubes. Tissue samples were then stored frozen until further processing.
Prior to processing, fat was also cubed, and all tissues were homogenized in a frozen state with
dry ice.

Milk: The composite milk sample was adjusted to pH 3 with 3 N HCI and extracted (2x) with
n-hexane. The agueous phase was concentrated by lyophilization for HPLC analysis.

Tissues: Triplicate subsamples of kidney, liver, muscle, and fat were extracted sequentially with
water, acetenitrile (ACN):water (4:1, v:v), ACN. and hexane. Each extract was collected
following centrifugation. The water extract was concentrated by lyophilization and subjected to
protease hydrolysis (Pronase E® enzyme in 0.01 M KH,PO, pH 7.4 buffer at 37 °C for (8 hours).
Nonextractable residues in muscle and fat were also subjected to protease hydrolysis. as
descnibed for the water extract. The protease hydrolysate of the water extract and nonextractable
residues were cach concentrated for HPLC analysis.

The protease hvdrolysate of the kidney water extract was further hydrolyzed with 3 N HCI (at
100 °C for 3 hours). The resulting acid hydrolysate, containing acid-released aglycons. was
neutralized and concentrated for HPLC analvsis.

A subsample of the protease hydrolysate of the kidney water extract was also subjected o
enzyme hydrolvsis. Separate aliquots were incubated with beta-glucuronidase or sulfatase (at

37 °C for 3 hours). The enzyme hydrotysates were 1solated with centrifugation and concentrated
by nitrogen evaporation for HPLC analysis.

The extraction procedures for the melk and tissue samples are surnmanzed in the flow charts
below, which were copied withouwr alteration from MRID 44184815.

DP# 323273/MRID No. 44184815 FPage 6 of 2!
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5

Extraction procedures for milk:

Whole Milk {50 grams)

pH to 3.0; Partition with Hexane

|

L Centrifuge
Solids Hexane Fraction ( Aqueous Fraction
No Further Analysis Due to Eoncentzate by Lyophilization
Low Extractable Residues
Centrifuge
Combusticn Asnalysis for Non -
Exu:gctable Radioactive Residuas
| !
Solids Supernatant

Assayed by LSC for Radiocarbon,
Precipitating during Concentration

J

1
’ HPLC TLC
Component Confirrnatory
Analysis Analysis

DP# 323273/MRID No. 44184815
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Extraction procedures for tissues:

Tissue (10-25 )

[ Extract with Water by Homogenization

— HPLC Component Aralysis |
x Pronase
(o M "l 1
ﬁjl_.sxdu:_-i | Water Extract | Hydrolysis >
— Coacentrate
L Extract with ACN:H,0 (4:1) - TLC Confirmatory Analysis |
f .
.- = w No Further Analysis Dueto |
[ Residue | [ ACNH,0 Bwact [—4f eabi. Besidines
LExrmct with ACN_ ' ) '
I D
x - No Further Analysis Due to
gfs_lile__l ACN Extract Low Extractable Residues
l ’ —_—

[ Extract with Hexanc- |

T
; ]

I Resi?iue ] Hexane Extract

T

No Further Apalysis Due to
Low Extractable Residues

—— Combustion Analysis for Non

. Extractable Rad:oactive Residues

F——

!—For Muscle and Fat Tissues Only }

¥
Pronise™ Enzyme Hydrolysis of
‘esidue

- T
Res}.;ung Hydro!ys:'at_ej—{ Concentrate };:::[ HPLC Component Analysis

Combustion Analysis for Non-
Extractable Radioactive Residucs

DP# 323273/MRID N 44184813
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B.4.2. Analvtical Methodology

Total radivactive residues were measured in milk sampies by direct liquid-scintiliation counting
(LSCYin triphicatz. Tissue samples were radioassayed by combustion/LSC (in triplicate).
Radroactivity in the extracts and hydrolysates was determined by 1.SC, and radiocactivity in the
nonextractable/solids was determmed by combustion/LSC. The limits of quantitation (LOQs) for
TRR determination were 0.00] ppm for milk, 0.002 ppm for liver, kidney. and muscle. and 0.010
ppm for far

Agueous extracts and hydrolysates were analyzed by HPLC using a system equipped with a C18
column, uliraviolet (UV) detector (240 nm, 230 nm, or 215 nm), a radiodetector, and a gradient
mobile phase of: (i) water and ACN. each containing 1% acetic acid; (11) water and ACN. each
with 0.5% acetic acid and 0.1% triethylamine; or {1i1) water and ACN, each with 0.1%%
phosphoric acid. Metabolites were identified by comparison of retention times or co-
chromatographyv with reference standards; the chemical names and structures of the reference
standards used in this study are presented in Appendix 1.

TLC was used for confirmation of the identification of the mono- and di-dealkylated metabolites
of propazine. {D-TLC analyses were conducted using silica gel 60 F254 plates and a solvent
system of chioroform:methanol:formic acid:water (75:20:4:2, viviv:v): metabolites were
co-chromatographed with reference standards. Radioactive compounds were quantified using a
radioanalytic imagzing system.

C. RESULTS AND DISCUSSION

The storage intervals and conditions of samples taken from the goat metabolism study are
presented tn Table C.1.

TRR in goat milk and tissues are reported in Table C.2.1. TRR were 0.080-0.238 ppm in milk,
0.209 ppm in muscle, 0.160 ppm in fat, 1.041 ppm in kidney, and 1.123 ppm in liver from a goat
dosed orally with |U-"*C]propazine at 9.9 ppm in the diet for seven consecutive days.
Radioactivity was highest in liver and kidney, and lowest in fat. Residues in milk were generally
highest 1n samples collected 8 hours after dosing and appear to have reached a plateau after two
days of dosing: a graph of the residue levels in milk over the course of the study is presented in
Figure C.2.1. A large portion of the administered dose was excreted, with urine and feces
(including cage washes and sohds) accounting for a total of ~74% of the administered dose.

The distribution of radioactivity in goat matrices is presented in Table C.2.2. The majority of the
radioactivity { - 91% TRR) in the milk was retained tn the aqueous fraction with hexane
extraction, and nonextractable residues were <0.05 ppm (18.9% TRR, 0.042 ppm). For tissues,
the majority ( -60-98% TRR) of radioactivity was extracted with water, and additional minor
amounts (<3¢ TRR) were sequentially extracted with ACN/water, ACN, and hexanie. Pronase
hydrolysis released additional radioactivity (10% and 35% TRR) from the nonextractable
residues of muscle and fat. Following extraction. nonextractable residues were 10.8% and 6.1%

DP# 323273/MRID Ne. 44184815 Page 9 of 2]
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TRR {0.113 and 0.068 ppm) in kidney and liver, respectively. Nonextractable residues after
solvent extruction and enzyme hydrolysis, werce 5.9% and 7.2% TRR (0.012 ppm) in muscle and
fat. Accouniabibties were ~93-113%.

The characterization and identification of residues in goat matrices is summarized 1n Table C.2.3.
Approximately 73% TRR was identified in goat milk, 50% TRR in fat, 26% TRR 1n muscie, and
<3% TRR 1n kidney and liver. The parent, propazine, was not detected in goat milk or tissues.
Atrazine-desethvl-desisopropyl (G-28273) was the major residue identified accounting for 63.4%
TRR (0.14] ppm) in milk, 50.4% TRR (0.080 ppm) in fat, and 26.1% TRR (0.054 ppm) in
muscle: the di-dealkylated metabolite of propazine was also identified in liver as a minor residue
(2.7% TRR. 0.03] ppm). The mono-aikylated metabolite of propazine, atrazine-desethyl
(G-30033). was only identified in milk at 9.4% TRR (0.021 ppm).

The remaiming radioactivity was characterized as up to six additional metabolites i milk and
tissues. Each unknown accounted for <7% TRR in milk; however. several of these unknowns
were present at significant levels in goat tissues. None of these unknown residues
co-chromatographed with propazine, propazine-2-hydroxy, ammelide or any other reference
standards used in the study. Region G was the major residue detected in kidney at 59.5% TRR
(0.619 ppm} and liver at 76.1% TRR (0.855 ppm); Region G was also detected in muscle and fat
at 5.8% TRR {0.012 ppm) and 15.6% TRR (0.025 ppm), respectively. Region G was
characterized as stable to glucuronidase, sulfatase, and 3 N HCI hydrolysis. Based on the
metabolism of other triazine herbicides the petitioner proposed that the unknown may be an acid-
stable glutathione conjugate of propazine or one of its biotransformation products. Region A
was present in kidney and muscle as a significant residue at 10.2-19.9% TRR (0.042-0.106 ppm);
Region B was present in liver and muscle as a significant residue at 10.6-29.0% TRR (0.119-
0.060 ppm). und Region E was present in kidney as a significant residue at 21.2% TRR (0.221

ppm).

The petitioner stated that acid and enzyme hydrolysis was conducted on the pronase hvdrolysate
of the aqueous extract of kidney to further characterize unknown residues. However, no
discusston of the results and no chromatograms for the acid and enzyme hydrolysates were
presented. Attempts to further characterize or 1solate Regions A, B, and E should have been
conducted. In addition, because Region G was the major residue present in kidney and liver,
further attempts should also have been made to further isolate the unknown for confirmation of
the proposed compound type.

C.1. Storage Stability

Samples of goal matrices were stored frozen after collection. The petitioner provided
information penaining to relevant dates including extraction, hydrolysis, and analysis for milk
and tissues. The maximum storage intervals were ~5 months for milk and ~7 months for tissues.
To provide siorage stability data, samples of liver and kidney were extracted and analyzed by
HPLC after approximately 23 mouths of frozen storage. The extraction efficiencies and
metabolic profiles of the stored samples were qualitatively and quantitatively similar to the initial
analyses, suggesting that the metabolite profile was reasonably stable in kidney and liver for up

DDP# 323273/MRID No. 44184815 Page 10 of 21
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to ~2 vears. In addition, samples of milk, ltver, and muscle from an untreated goat were fortified
with [“C]propaze o demonstrate stability of the parent compound: less than 5% degradation
occurred following 4 months of frozen storage.

| TABLE C.1. Summary of Storage Conditions
Matrix Storage Temp. (°C) | Actual Storage Duration Interval of Demonstraied Sworage Stability
Mitlk “-5 134-148 days {(4.4-4.9 months) | None required. stored <6 months
Tissues 169-211 days (5 6-7 O months) | Metabolic profile 1s relativety stable in
“Kidney (with en/vme 220 days (7.2 momihs: kidney and liver for up 1o - 23 manths.
and acid hydroivsiss

C.2. ldentification. Characterization, and Distribution of Residues

TABLE C.2.1. Total Radioactive Residues in Goat Milk and Tissues Following Oral Dosing with
["C]Propazine at 9.9 ppm in the Diet.
Matrix Collection Ti mung [*Clpropazine
(hours afier first dose) ppm % of Admimstered Dose

Urine 0-24 -- 5
24-48 -- 5.7

48-72 -- 74

72-96 -- 5.1

36-120 -- 1.5

120-144 -- 7.1

144-sacrifice - 18
Total -- 62.0

Feces 0-24 -- 0.6
24-48 - 18

48-72 -- o1

72-96 -- 2.2

96-120 -- i.6

120-144 -- 24

I44-sacnfice - 1.3
Total -- 12.0

Cage wash At sacrifice - 1.8
‘ Cage solids At sacnfice - 256

DP# 323273/MRID No. 44184815 Page 11 of 21
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TABLE C.2.1. Total Radiocactive Residues in Goat Milk and Tissues Following Oral Dosing with
[**C]Propazine at 9.4 ppmn in the Diet.

Matris ‘ (‘oi[ec!ion _'Iilrmingz |"'Cpropazine
thours after first dose) ppm % of Adnumstered Dose
Milk 0-8 0145 0.2
8-24 0 08D 0.1
24-32 0.238 02
3245 0.106 0.2
48-36 0.231 0.1
56-72 0m 0.2
72-80 0.227 0.2
§0-96 0.106 0z
96-104 0.200 0z
104-120 0110 a1
120-128 0210 0.2
128-144 122 D2
144-152 0.232 0.2
152-sacrifice 0134 0.2
Milk composii: sample 24-36, 96-108 and | 44150 0.223

Liver Al sacnfice 1.123 0.9
Kidney Al saerrhice 1041t il
Fat Al sacnifice 0.160 06
Muscle Al sacnifice 0.209 3.8
Total % ot Admimestered Dose - -- 823

DP# 323273/MRIT No. 44184815 Page 12 of 21
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FIGURE €.2.1. TRR of Propazine in Milk of Lactating Goat.
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TABLE C.1.2.

Distribution of the Parent and the Metabolites in Goat Matrices Foliowing Dosing with
["*C]Propazine at 9.9 ppm in the Diet.

B Mk Kidney Liver Muscle Fat
Metabolile Friction TRR=0.223 ppm | TRR=1.04! ppm | TRR=1.123 ppm | TRR=0.209 ppm | TRR=0.160 ppm
FTRR ppm %TRR ppm %TRR ppm G TRR ppm | %“TRR | ppm

Agueous extragt 90.3 6.202

Alrazing -idescthyl- 634 0.14t

desisaproayl (G-28273)

Atrazine-desethvl (G- 9.4 0.021

RICIREY

Region A 1S (400 mins) 6.4 0.014

Region 12013 5-16 5 mins) 6.2 0014

Region E «15.0-21.5 mins) 24 0.005

Region H (44.5 mins} 27 0.006
Organic (hexane) extract 42 0.009
Water extract 94.0 0.979 98 .0 1.101 59.8 G125 73.0 | 0.117
-Pronuse hydrefysate 936 0.974 98.2 1103 62.8 0131 734 Q.17

Atrazine-desethyl- - - 27 031 261 Q.054 50.4 0.030

desisopropyvl ((5-78273)

Region A {5.0-6.0 mins) 10.2 0.106 6.9 0.077 - - -- -~

Region B 16.3-7.0 tmnst 25 0.026 106 | 0119 114 0.030 - -

Region D113 5-10.5 mins) - 1.9 0.02! -~ -

Repon E I8 0-21.5 mins) 21.2 0.221 - - 165 0.034 73 Qa2

Region G 34 5-37.0 minsy” 595 0.619 76.1 0.855 58 0.012 15.6 0.025
ACN/waler extract 0s | 0009 | 06 |0007 | le |0go3 | 23 [ 0004
ACN extract NI ND ND ND ND ND ND ND
Hexane extrac NO ND 0l 0001 ND ND ND ND
Nonextractable 189 0.042 10.8 0.113 6.1 0.068 372 0.078 T4 0.044
-Pronase hydrolysue 34.5 0.072 103 0.016

Region A % 0-6.0 mins) 19.9 | 0.042 103 | 0.014

Region B (6.3-7.0 mins) 14.6 0.030 - --
-Nonextractable 39 0012 7.2 0.012

' Shading indicates that the extraction step and/or charactenzatton analysis was not conductad for the.matrix in QUESLLOTL.

ND = MNone detecied.

" Nut refeased with acid or enzyme hydrolvsis of liver extract, and characterized as a glutathione conjugate of propazine or a
dealkviated m> aholine based on “known 2-chloro-s-triazine herhicide metsbolism

DP# 323273/MRID N, 44184815
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TABLE C.L.5

Summary of Characterization and Identification of Radioactive Residues in Goat Matrices
Following Dosing with [*'C]Propazine at 9.9 ppm in the Diet.

Mk

Kianey

Liver

Muscie

Fal

Compound TRR=0.223ppm | TRR=1 041 ppm | TRR=[.123 ppm [ TRR=0.209 ppra | TRR=0 160 ppm
%TRR | ppm |%TRR| ppm | %TRR | ppm | % TRR | ppm | “TRR | ppm
Identified residues
Atrazine-descthy - 63.4 0.141 - - 2.7 0.031 26.1 0.054 504 0.080
desisopropyl 1G-28271)
Atrazine-desetin g 9.4 002t - - -- - - -
(G-30033,
Characterized residucs
Region A 6.4 0.014 10.2 0.106 6.9 0.077 199 6.042 103 0016
Region B 25 0.026 10.6 0119 29.0 0.060 - -
Reguon 1 62 0.014 - - 1.9 .021 - - - --
Region E 24 0.005 212 0221 - -- 16.3 0.034 7.5 0.012
Region G ' - 58.5 0.619 76.1 0855 58 b.0i2 3.6 0.025
Region H 27 0.006 - - -- - - -- -~
ACN/water extriac - 0.8 0.009 0.6 0.007 1.6 0.003 13 0.004
ACN extract - - - -~ - - -- - - --
Hexane extract 4.2 0.009 - -- 0.1 0.001 . - - -
Tonal identified 72.8 0.162 0.0 0.000 2.7 0.031 26.1 0.054 504 0.080
Total charactenzed 21.9 0.048 94.2 6.931 96.2 1.080 72.8 0.151 357 0.057
Total extractable 947 1211 04.8 0.988 98.7 [.109 95.9 0.200 83.6 0.137
Unextractable {PES: - 18.9 0.042 10.8 D112 6.1 0.068 5.9 0.012 7.2 0.012
Accountability 113 106 105 101 93.]

1

dealkylated metabolite based on “known 2-chloto-s-triazine herbicide metabolism.”
* Restdues remamning after exhaustive extractions,
" Accounzabilitv = Total extractable + Total unextractable A TRR frorm combustion analysis: sec TABLE C.2.1y + (00

Not released with acid wr enzyme hydrolysis of liver extract. and characierized as a ghutathione conjugate of propazine or 2

DP# 323273/MRID No. 44184815
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C.3. Proposed Metabolic Profile

FIGURE .31

. Proposed Metabolic Profile of Propazine in Lactating Goat

H-"*C Il\I N C—‘H
cu! 4 b ong
G30028
Propazine
Cl

N ON
CHB\ J\ /kl\
H—C—N" "N~ T“NH,
cu!{ &
G30033

|

G

HzN/[ \N/KNH
(28273
Excreted
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Possible conjugates other
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TABLE C.3.1. ldentification of Compounds from Metabolism Study

Common name, code Chemcal name Chemical structure
Figure C.5.1 1D Ne
Atrazine-descthyi- 2 4-diapuno-6-chloro-s- triazine

desisopropy 1/(3- 18277

jl\
Nl RN
= k
HN N NH,
Atrazine-des.an [/ G-20023 2.amine-4-chloro-6-( F-methylethyl- Cl
AMING)-$-lnazine A
NT NN CH,

A A

HN N N CH,
: H

D. CONCLUSION

TRR n goat milk and tissues were 0.080-0.238 ppm i milk, 0.209 ppm in muscle, 0.160 ppm in
fat. 1.04( ppm in kidney and 1.123 ppm in liver from a goat dosed orally with [U-"C |propazine
at 9.9 ppm in the diet for seven consecutive days. Residues in milk appear to have reached a
plateau after two days of dosing. A large portion (~74%) of the administered dose was excreted.

The majority of the radioactivity (~91% TRR) in the milk was retained in the aqueous fraction
with hexane extraction. and nonextractable residues were <0.05 ppm. For tissues, the majonty
(~60-98% TRR) of radioactivity was extracted with water, and additional minor amounts (<3%
TRR) were sequentially extracted with ACN/water, ACN, and hexane. Pronase hydrolysis
released additional radioactivity (10% and 35% TRR) from the nonextractable residues of muscle
and fat. Following extraction and/or pronase hydrolysis, nonextractable residues were 10.8%
TRR (0.113 ppm} in kidney and <8% TRR in liver, muscle, and fat. Accountabilities were
~93-113%.

Approximately 73% TRR was identified in goat milk. 50% TRR in fat. 26% TRR in muscle, and
<3% TRR 1r kidney and liver. The parent, propazine. was not detected in goat milk or tissues.
Atrazine-desethyl-desisopropyl (G-28273) was the principal residue identified accounting for
2.7-63.4% TRR: the di-dealkylated metabolite of propazine was also identified in liver as a
minor residue (<3% TRR). The mono-alkylated metabolite of propazine, atrazine-desethvl (G-
30033). was only identified 1n milk at 9.4% TRR. The remaining radioactivity was characterized
as up to six additonal metabolites in milk and tissues. Each unknown accounted for <7% TRR
in milk: how.ever, several of these unknowns were present at significant levels in goat tissues.
None of thesc unknown residues co-chromatographed with propazine, propazine-2-hydroxy.
ammelide or anv other reference standards used in the study. Region G was the major residue
detected mn kidney and liver at 39.5-76.1% TRR. Region G was characterized as stable to
glucuronidase, sulfatase, and 3 N HCI hydrofvsis. Based on the metabolism of other triazine

DP# 323273/MRID No. 44184815 Page 17 of 2!



_ Y} Yropazine/PC Code 080808/Griffin Corparation
%g\ DACO 6.2/QPPTS 560 1300/QOECD 11622, 623 & ITIA 8.2, 84.1. 84,2
- Nature of the Residues in Livestock - Rurminanr

e

herbicides the petitioner proposed that the unknown may be an acid-stable glutathione conjugate
of propazinc or one of its biotransformation products. Three other unknowns (Regions A. B. and
E} were present in kidney, hiver, and/ii: muscle as a significant residue at 10.2-29.0% TRR. No
information concerning attempts to further characterize these unknowns was presented.

Based on the results of the study, the petitioner concluded that propazine 1s metaboiized in goats
via sequential dealkylation of the isopropy] alkyl groups with excretion in the urine, pnmanly as
the di-dealkvlated metabolite (atrazine-desethyl-desisopropyl). A water-soluble. hvdrolytically-
stabie conjugatc of propazine or one of its metabolites may also be formed, which is the major
metabolite i goal tissues.

E. REFERENCES

None.

F. DOCUMENT TRACKING

RDI: P.V. Shah (8/24/05), RAB1 Chemists (8/24/05)
G.F. Kramer:800T:CM#2:(703)305-5079:7509C:RAB1
Petition Nurmnber(s): 7F4837

DP#: 323273

PC Code: (30808

Template Versior, september 2003
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APPENDIX L

Chemical Names and Stroctures of Reference Standards Used in Goat Metabolism Study.

Common pame
Company codde

Chenucal name

Chemuical structure

Propasine. € 3002

2-chloro-4.6-bis{ I-methylethylamimo)-
s-inazine

CH, l\' N CH,
/L {J\\ -
H,C N N N CH,
H H ;
Atrazine-descihei G-30033 2-amino-4-chloro-6-(1-methylethyl- Cl
aminal-s-naZine )\
N' NN C|H1
//k ’7}\ - .
HN N N CH,
- H
Arrazine-desethyi- 2.4-diamuno-6-chlore-s-tnazine 1
destsopropyl: G-28273 )\
.\II RN
HN N NH
Propazine-2-huidroxy, 2-hydroxy-4.6-bis-( I-methylethyl- OH
G-S11526 amino-s-nazing /J\
CH, N| NN H
Heo ONT N7 N7 o,
H H
Propazine-hydrexy methyl 2-chloro-4-( 1 -hydroxymethylethyl- Cl
amino}-6-( I-methviethylanan j-«-
triazine x
CH, N\ N CH,
/j\ /J\ J\ OH
He o ONT N7 N7 T
H H

Propazine-carborymeihyl

2-chlore-4-:1-carboxymethylethvl-
amino)-6-1 L-methylethylamino)-s-
Inazine

DP# 323273/MRID No. 14184815
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APPENDIX 1.  Chemical Names and Structures of Reference Standards Used in Goat Metabolism Study.

Common nanw Chenucal name Chemical structure
Company cod:

Prapazine-2.-t-dusdraxy. 2 A-dibwydroxy -6-0 L-metnylethyl- OH
G-511957 aming-s-riaznge

S

CH NN

A

H.C N N O
i H
Propazine-2-ruethyi-suifinyl: | 2.4-bis ( E-methylethylamino)-6- HOL H_-CH,
GS-101418 methyisulfinyl-s-triazine )\
CH, N| NN C
)\ /L ?L /J\
H,C N N CH,
H H
Prometon: G-21.435 2-methoxy-4.6-bis { 1-methylethyl- _CH,
amino - s-triazine O
. N| SN CH,
)\ J\ o~ )\
H.C N N N CH,
H B
Trnanine-methyl-imannne; N-{1-methyl}-1.3.5-triazane-2.4.6- NH.
CGA 101248 treamine )
HC H
~
' Nl NN
//]\
H.N N INH,
Propanne-mercantune acid 2-Y-acetylevsteinyl-4.6-bis (1-methyl- COOH
ethylamuno-y-t5iazine /[
j‘\ NHCOCH,
CH, N\ SN CH,
/}\ /l\ //I\ ~
H.C N N N CH,
H H
Atriuine -desethyl- 2-hvdroxy . | 2-amino-4-hydroxy-6-( 1 -methyl- OH
GS- 17794 cthylumino)-s-triazine /L
N|‘ NN CH,
)\ //L /L\
H,N N N CH
- H
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APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Goat Metabolism Stady.

Common namne. Chemical name Chenucal stmciure
Company cade

Ammehine: G&-1 7791 2.4-diamino-6-hydroxy-s-tniazine

Ammelide. G-35713 2.4-dihydroxy-6-amino-s-tnazine OH

Triazine -trihvdoony: G-28521 | 2,.3.6-10hydroxy-s-tnazine OH

Tnazine-diarmene-thiore; 4.6-diamino- 1 .3 5-triazine-2( 1H)- S
CGA-236423 thione JJ\
I\‘| NH
/l\ ’7L
H,N N NH,
Trnazne-chloro-one 4-chloro-6-(1-methylethylamino)- O
1.3.5-trnazine-2{ | H)-one JJ\
NI NH CH,
I
a” N N Ton,
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Primary Evaluator: o o Y gz;/‘-""'* T
George F. Kramer, PK.D., Chemist Date: 07-DEC-2005
Registration Action Branch 1 (RAB1)
Health Effects Division (HED) (7509C)

Approved by:

P.V. Shah, Ph.D., Branch Senior Date: O7-DEC-2005
Scientist/RAB I/HED (7509C)
This DER w.~ otrganally prepared under contract by Dynamac Corporation (20440 Century Boulevard, Suite 100;

Germantown. MD 20874; submitted 07/13/2005) The DER has been reviewed by HED and revised 1o reflect
current Office ol Pesticide Programs (OPP) poticies.

STUDY REPORT:

44184816 Krautter, G.; Downs. J.; Marsh, J. (1996) The Metabolism of “C-Propazine in Laying
Hens Following Oral Administration: Lab Project Number: 823: 1829: 102. Unpublished study
prepared bv PTRL East, Inc. 148 p.

EXECUTIVE SUMMARY:

Griffin Corporation has submutted a study investigating the metabolism of [“Clpropazine
(labeled uniformly in the triazine ring; specific activity of 49.42 mCi/mmole) in laying hens. The
test substance was orally administered to five hens at 20.3 ppm in the diet. The hens were dosed
once per dav fur 14 consecutive days. Eggs were collected twice daily, and tissves (liver, fat, and
muscle) were collected at sacrifice. The in-life and analytical phases of the study were conducted
by PTRL East. Inc.

Total radioactive residues (TRR) were 0.019-0.448 ppm in whole egg, 0.010-0.669 ppm in egg
yolk, 0.024-0.327 ppm in egg white. 1.196 ppm in liver, 0.961 ppm in composite ruscle, and
0.172 ppm in composite fat. Residues in eggs appeared to plateau after 9 days of dosing. A large
portion of the administered dose was excreted, ~77% in the collected excreta and ~5% in the
cage wash.

Approximately 72-104% of TRR in poultry hver, egg yolk, and egg white were readily extracted
using water. For muscle and fat, water extraction only released ~42-45% of TRR. Subsequent
extraction with acetonitrile (ACN)/waler released <5% of the radioactivity from all matrices;
additional extractions with organic solvents released <2% of the radioactivity. Nonextractable
residues remaning after these solvent extractions measured 15.9% TRR (0.191 ppm) in liver,
50.6% TRR (0.587 ppm) in muscle, 103.6% TRR (0.178 ppm) in fat, 22.6% TRR (0.151 ppm) in
egg yolk, and 0.3% TRR (¢.001 ppm) in egg white. The nonextractable residues of all of these
matrices. except egg white, were subjected to protease hydrolysis. The nonextractable residues
remaining after protease hydrolysis measured 0.5% TRR (0.006 ppm) in liver, 3.9% TRR (0.045
ppm) in muscle. 34.2% TRR (0.059 ppm) tn fat and 0.5% TRR (0.003 ppm) in egg yolk. The
accountabilines ranged ~92-105% for all hen matrices, except fat (~132%).

DP# 323273MRID No. 44184816 Page 1 of 2]
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Residues m extracts and hydrolysates were chuaracterized pnimarily by high-performance liquid
chromatography tHPLC) analysis. Residue components were identified by co-chromatography
and/or retention time comparison with 17 reference standards which included several putative
chloro- and hyvdroxv-metabolites of triazine herbicides; see Appendix L. Thin-layer
chromatography (TLC) analysis was performed as a confirmatory technigue.

Characterization of the radioactive residues in hen tissues and egg samples by HPLC indicated
the presence of at least eight metabolites. The parent propazine was not detected in any extracts
and/or hydrolvsates. The only residue component identified was atrazine-desethyl-desisopropyl
(G-28273) which was quantitated in poultry matrices as follows: liver (4.3% TRR, 0.171 ppm),
muscle (18 3¢ TRR, 0.212 ppm), fat (48.1% TRR, 0.083 ppm), egg volk (35.3% TRR. 0.236
ppm), and egyg white (51.9% TRR. 0.170 ppm). Seven unknown compounds were found in the
matrices: A (RT 4.0-5.5 min.), B (RT 6.0-7.0 min.), C (RT 9.0-9.5 min.), E(RT 4.0 mun.), F
(RT 15.0-16 5 mun.). G(RT 17.0-18.0 min.) and H (RT 25.0-26.0 min.). Compounds A. B.C, G
and H were observed at >10% TRR in various matrices. HED would have preferred that
additional atiempts. such as hquid chromatography/mass spectroscopy (LC/MS) analysis, were
made to identiis these compounds. However, the petitioner characterized these unknown
metabolites o be relauvely more polar than propazine based on the chromatographic profiles.

Samples were stored frozen for up to 4 months prior to residue characterization. To demonstrale
the stability of frozen samples while in storage, the extracts of liver tissue and egg white were
reanalyzed by HPLC after approximately 19 months of sample collection. The results of these
analyses indicate that metabolite profiles were stable in liver extracts during frozen storage. In
the case of the egg white extracts, reanalysis indicated that a conjugated form of atrazine-

desethyl-desisopropyl degraded to atrazine-desethyl-desisopropyl duning frozen storage.

Based on the study results, the petitioner concluded that all of the metabolites which were
observed in the study were more polar than propazine. indicating that propazine is readity
metabolized m the laying hen to more-polar metabolites. Propazine was metabolized via
dealkylation of the two isopropyl alkyl group, generating atrazine-desethyl-desisopropyl as a
major metabolite. Further degradation to the multiple polar metabolites was suggested 10 occur
via oxidation and/or conjugation.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

When the studv s evaluated according to OPPTS GLN 860.1300, the hen metabolism data are
classified as scienufically unacceptabie because of insufficient characterization of radicactive
residues in all pouliry mainices. In a Memorandum of Understanding between HED and Griffin
for Propazine (1/11/96. M. Metzger), HED has indicated that if the TRR in poultry matrices.
when normalized to Ix. are 0.001-0.006 ppm 1n all edible tissues, further metabolite
identification and characlenzation 1s not required. Other regulatory conclusions resulting from
this study will be addressed in the forthcoming Residue Chemistry Summary for the Tolerance
Reassessment Eingibility Decision (TRED) Document for propazine.

DP# 3231273/MRID No. 44184816 Page 2 of 21
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COMPLIANCE:

Signed and dated Good Laboratory Pructice (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

Propazine (6-chloro-N,N’-bis(1-methylethyl)-1,3,5-triazine-2,4-diamine) is a member of the
chloro triazine class of herbicides. Other members of this pesticide class include atrazine,
cyanazine, and simazine. Propazine is a selective herbicide that can be applied before planting,
at planting. and after crop emergence for the preemergence control of annual broadleaf weeds.
Currently, the only registered uses are for weed control of omamental plants grown in containers
under greenhouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) identitied several data deficiencies for the reregistration of propazine. Ciba-Geigy,
which was then the basic manufacturer of propazine, elected to cancel its registrations of
propazine. Another registrant, Griffin Corporation, is now supporting the previously-cancelled
uses of propazine on grain sorghum. The structure and nomenclature of propazine are presented
in Table A.1. The physicochemical properties of propazine are listed in Table A.2.

TABLE A.1. Propazine Nomenclature
PC Code 006304
Chemical structuse Cl
A
CH, N~ NN CH,
A A
ES S

Commen name Propazine
Moelecular Formusla CoH NCH
Molecular Weight 226.7
1UPAC name 6-chloro-N N*-di-isopropyl-1.3,5-triazine-2,4-diamine
CAS name O-chloro-N.N’-bis(1-methylethyl)-1,3,5-triazine-2 4-diamine
CAS # 139-40-2

DP# 323273/MRID No. 44184816 Page 3 of 2|
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TABLE A.2. Phvsicochemical Properties of Propazine

Density. buik density, | 0.46 g¢/mL
or specific zravity

Parameter Value Reference
Melung poim 2177 °C RD D219079, 9/26/95. § Malak
pH 5.06

298 x 1O Torr at 45 °C

Water solubiluts 3.8 ppm at 25 °C

Solvent solubihy 14,252 ppm in acetone

{at 25 °C) 4.096 ppm 1 1-octanol

Vapor pressure 2.9 x 10® mm Hg at 20 °C Product Chemistry Chapter of the

Propazine Reregistration Standard,
5/19/87

RD D218079, 6/26/95, S. Mulak

pK

Dissociation vonstant, | Not applicable; practically mnsoluble in water.

Octanol/water P=12347
partition coefficient Log P =3.08

R D219079, 9/26/95. 5. Malak

B. EXPERIMENTAL DESIGN

B.1. Livestock

TABLE B.1.1. General Test Animal Information.
Spevies Breed Age V\./'e:ghl_al S[l:ld}‘ Health Status Description of housing/holding
initiation (kg area
Laying nens | White Leghom - 54 1.2-1.7 Hens appeared Individual metabolism cages
SWhite Hv-Liner W77) weehs healthy bhefore equipped with a wire mesh floor.

dosing. After feed container. and excrement
dosing, there collection pan in ambient
WETE No environmenial conditions (13-
observable 28°C. relative humidity 27-85%)
toxicological with 16 hours af dlumination.
s1gns.

A total of five hens were dosed. In addition, a control group of five hens were not dosed.

TABLE B.1.2. Test Animal Dietary Regime.

Composiion of Feed consumption

/-
Diet {kg/dayi Water

Acclimation

period Prodosing

Laying Mash Treated group: 0.1259 ¢mean}

Hi-Tech XL-A Control group: 0.1263 (meany Water (unspecificd). ad libitum | al least 7days | None

Prio: 1o
treatment

DP# 323273/MRID N, 44184816
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TABLE B.1.3.  Test Animal Dosing Regime

Treatment Tvpe Feeding Lwﬂ vehicle Tirmng/Duration
- tppm test material in foed)
Oral 20.3 tvenfied dose level): | Gelann capsuie iNo. 1 size) inserted Once per day. after morning egg
20.0 {nomunah directly 1nto the manually restrained collectton. for 14 consecutive days.
| hens” throat to ensure swallowing.

B.2, Test Materials

TABLE B.2.1. Test Material Characteristics.
Chemical stouetr? Ci

Y
cH, N~ SN CH,
H.C NT*ON N CH,
: H H
Radiotabet pesition [riag-U-1C [propazine
Lot Na. §22-1A
fa mixture of §12B-3-1 and 812B-26-2 (both radiolabeled and 821 -6 {non-radiolabeled))

Purity Before radiodilution: 812B-4-1. 99.6% (radio-chemical puriivi and 812B-26-2, 99,534 (radio-

chemical purity!
Alfter radiedilution: 822-1 A, 96.9-97 3% (radio-chemical purity)

Specific activiry Before radiodilution: 812B-4-1. 49 42 mCi/mmole and $12B-26-2, 130.7 uCi/mg
After radiodilution: 822-1A_ 39705 dpm/ug

B.3. Sampling Information

{TABLE B.3.1. Sample Collection Information

Eeps collected Excreta and cage wash [nterval frm*p last | Tissues harvested
collected dose to sacrifice and analyzed

Eggs were collecied twice daily. The total egg Excreta was coltected once 22-24 hours Liver. kidneys.

production per hen was reported over the total course | daily. Ater sacrifice, muscle (breast and

of the acclimabun penad and dosing penod. For the | excrets collection pans thegh). and

treated hens. the o crage dwly egg production was the | weie nnsed with water, and composite fat.

same dunng acciimation and dosing (0.84 eggs). For | the nnses were collected us

the control hens. the average darly egg production a collective cage wash

was more during acchmation (0 82 eggs) than during | sample.

| dosing Q.67 eggs) |

DP# 323273/MRID No. 43184816 Page 5 of 2]
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B.4. [dentification/Characterization of Residues
B.4.1. Sample Handling and Preparation

Eggs were collected twice daily and refrigerated prior to processing. The egg shells were washed
with soap and water by scrubbing with a nylon brush, then the white and yolk components of
gach saumple was separated, combined by component type into a daily sample, homogenized and
stored frozen (unreported temperature)} until extraction and analysis.

The collected tissues were rinsed with tap water; all ussue samples were stored frozen prior to
processing. Tissues samples were partially thawed and cubed. The frozen cubed liver, muscle
(breast and thigh), and composite fat were homogenized with dry ice and then stored frozen

(- -20 °C) until extraction and analysis.

Extraction proceclure for all tissues and egg: Subsamples of hen tissues and eggs were
successively extructed three times with HPL.C-grade water, once with acetonitrile:water (4:1.
viv), once with acetonitrile, and once with hexane. All extractions were performed in the same
manner. The sample and extraction solvent were mixed with a homogenizer for 3 minutes, then
allowed to settle {or approximately 10 minutes before centrifuging for 30 minutes at 10000-
39000 g. The water extracts were combined, and each organic phase was analyzed by liqud-
scintillation counting (I.SC). A portion of the remaining post-extraction solids (PES) was
analyzed by combustion/LLSC.

Protease hydrolysis: The PES present ia liver. muscle, fat and egg volk, and all combined water
extracts were subjected to protease hydrolysis (the combined water extracts were concentrated by
Iyophilization prior to the protease hvdrolysis procedure). For the protease hydrolysis, samples
were homogenized with 0.01 M KH,PO, buffer (pH 7.4), then incubated at 37° C in a shaking
water bath. Protease was added to the homogenate at 0 and 2 hours post-incubation. After
approximately 18 hours of incubation, the sample was centrifuged for 10 minutes at 3000 rpm.
The protease extract was separated. then concentrated by lyophilization prior to HPLC analysis
{System 2}. The concentrated protease extract of the water extracts was also analyzed by TLC
{Systemn 2). The post-hydrolyzed solids (PHS) of the PES samples were analyzed by
combustion/LSC. '

The extraction procedures for the egg and tissue samples are summarized in the flow charts
below. which were copied withour alteration from MRID 44184816.

DP# 323273/MRID No. 44184816 Page 6 of 21
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Extraction procedures for liver:

Amount Extracted: 10.023 g Dare Extracted: 1-5-85
Liver
475912 dom
1194 ppm
Waer ACH:watee ACN Hexane
Exvact | Extract Extract Exract PES
]
Prolease hydrolyzed Protease hydrolyzed _
Concentraled by lyophikization Concentrated by lyophilization
Waier - o PES
Pronase Pronase
Extrazi Extract

- Azalyzed on HOLC System 2
i~ Analyzed on TLC System 2

- |- Apalyzed on HPLC System 2

DP# 323273/MRID No 44184816
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Extraction procedures for muscie:

Amount Extracted: 10024 ¢

Date Extracted: 1-19-95

Muscle
461,575 dpm
1.160 ppm
Viater ACNwater ACN Bexane
Extract Extrast Extract Exmact PES
Protease hydrolyzed Protease hydrolyzed
Concentrated by lyophilization Concentrated by lyophilization
Water - PES
Propase
Pronase
- Analyzed oo HPLC System 2 T T
- Analyzed on TLC System 2 * |- Analyzed on FFLC System 2

DP# 323273/MRID No. 44184816
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Extraction procedures for fat:

Amount Exuacted: 25.108 ¢ Date Extracted: 1-5-95
BFat
171,538 dpm
0.172 ppm
Wae: ACN:waier ACN Hexape
Extrace Exiract Exact Exract PES
| Protesse bycrolyzed | Protease bydrolyzed
Concentrated by lyophilizatien Concentrated by lyophilizazion
Wate _ S
Pronase ‘
Exwac _J
- Analyzed on HPLC System 2 _
- Anatyzed on TLC System 2 = |- Analyzed on HPL.C System 2

DP# 323273/MRID No. 44184816
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Extraction procedures for egg yolk:

Amount Extracted: 10.050 ¢ Date Extracied: 1-5-95
Egg Yok
267,139 dpm
{.669 ppm
Waer | ACN:water ACK Hezsoe
Exuact Baract Bowt | Banc: PES
Protgase bydrolvzed Protease hydrolyzed
Conceptraied by lyophilizaton Carceaated by lyephilization
Water | PES
Preasse Pronase
Exact Extract
- Agayzed on HPLC System 2 i
- Anavzed on TLC System 2 - Analyzed on HPLC System 2

DP# 3323773/MRID Ne 44184816
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Extraction procedures for egg white:

Date Extracted: i.-5-95

Amount Extracted: 10.030 ¢

Water ACN:water ACN Hexane
Extract Bxtract Extract Extract PES
Protease hydmlyzed e et
Concentated by lyopailization
ww e
Pronase
Extract
» Analyzed on HPLC System 2
- Analyzed on TLC System 2 T

Page 11 of 21
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B.4.2. Analvtical Methodology

TRR were meuasured in the tissue and egg samples by combusuon/LSC (in triplicate). Aliquots
of egg yolk und egg white were weighed onto absorbent pads in combustion cones prior to
analysis. Aliquots of liver and muscle were analyzed directly in combustion cones. The limit of
quantitation (L.OQ) for TRR determinations were <0.01 ppm (liver 0.003 ppm. muscle 0.004
ppm. fat 0.006 ppm, egg volk 0.004 ppm, egg white 0.003 ppm); the limit of detection (LOD)
was 2xs the background. Samples from the control set of hens were used to determine the
background radioactivity level.

Extracts and hvdrolysates of liver, composite muscle, composite fat, egg volk. and egg white
were analyzed by HPLC using a system equipped with a C18 RP column (Zorbax 5 um LC-18
RP). a ultraviolet (UV) detector (230 or 215 nm), a radiodetector and one of the following UV
detection/mobile phases: (Systern 2) UV (230 nm) and gradient mobile phase of water and
acetonitrile, each containing 0.5% acetic acid and 0.1% triethylamine; and (System 3) UV (215
nm) and gradicnt mobile phase of water and acetonitrile, each containing 0.1% phosphoric acid.
System 2 was used for propazine and metabolite identification and quantification. The LOQ for
HPLC System 2 of all tissues and egg components was <0.03 ppm: the LOD was not reported.
Systemn 3 was reportedly used for analysis of selected sample extracts: however, no data or
chromatograms were provided which show that this system was actually employed in the study.

Confirmation of the identification of propazine was performed nsing 2D-TLC analysis; 1D-TLC
analysis was used for confirmation of the identities of the metabolites. TLC analvses were
conducted using silica gel 60 F254 plates and two solvent systems: ethyl acetate and
chloroform:methanol:formic acid:water (75:20:4:2, v:v:v:v). For ID-TLC analyses, the second
solvent system was used; for 2D-TLC analyses, both solvent systems were used. Compounds
were quantified by scraping the TLC spots from the plates and analyzing by LSC.

Propazine and 1ts metabolites were identified by co-chromatography and/or retention time
comparisons with reference standards. Chemical names and structures for the reference
standards are presented in Appendix [

C. RESULTS AND DISCUSSION

TRR in hen ¢gg and tissues are reported in Table C.2.1. TRR were 0.019-0.448 ppm in whole
egg, 0.010-0.669 ppm in egg yolk. 0.024-0.327 ppm in egg white, 1.196 ppm in liver, 0.961 ppm
in composite muscle, and 0.172 ppm in composite fat that were obtained from hens dosed orally
with [“Clpropasine at 20.3 ppm in the diet for 14 consecutive days. Residues in eggs appeared
1o plateau after Y davs of dosing. A large portion of the administered dose, 76.9% (cumulative)
in the excretu and 4.9% 1n the cage wash, was excreted.

characterized egy yolk sample was collected at day 14 (TD14); the characterized eggz white
sample was collected at day 11 (TD11). The majority of the radioactivity in the liver, egg yolk
and egg white v 72-104% TRR ) was extracted using HPLC-grade water. For the muscie and fat,

DP# 323773/MRID Now. 44184816 Page 12 of 21
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the water extraction only released half of the radioactivity (-42-45% TRR). Subsequent
extraction vith ACN/water released <5% of the radioactivity from all matrices: additional
extractions with organic solvents relessed <2% of the radioactivity. Nonextractable residues
remaining atter these solvent extractions measured 15.9% TRR (0.191 ppm) in liver. 50.6% TRR
(0.587 ppm) in muscle, 103.6% TRR (0.178 ppm) in fat. 22.6% TRR (0.151 ppm) in egg yolk.
and 0.3% TRR (0.001 ppm) in egg white. The nonextractable residues of all of these matrices.
except egg white, were subjected to protease hydroiysis. Nonextraclable residues remaining after
protease hydrolysis measured 0.5% TRR (0.006 ppm) in liver. 3.9% TRR (0.045 ppm) in muscle,
34.2% TRR (0039 ppm) in fat and 0.5% TRR (0.003 ppm) in egg yolk. The accountabilities
ranged ~92-165% for all hen matnices, except fat (~132%). Residues were charactenzed
primarily by HPLC analysis, using TLC analyses for confirmation.

The charactenization and identification of residues in hen matrices is summarized in Table C.2.3.
No propazine wus identified. Atrazine-desethyl-desisopropyl was the only characterized
metabolite in the matrices, accounting for a significant portion of the radioactivity. Atrazine-
desethyl-desisopropyl was found to be a major metabolite, at 14.3% TRR (0.171 ppm) in liver,
18.3% TRE (0.21Z ppm) in muscle, 48.1% TRR (0.083 ppm) in fat, 35.3% TRR (0.236 ppm) in
ege yolk. and 51.9% TRR (0.170 ppm) in egg white. Seven identified unknown compounds
were found n the matrices: A (RT 4.0-5.5 min.), B(RT 6.0-7.0 min.), C (RT 9.0-9.5 min.), E
(RT 14.0 min.3. F(RT 15.0-16.5 min.), G (RT 17.0-18.0 min.) and H (RT 25.0-26.0 min.).
Compounds A B. C, G and H were observed at >10% in various matrices.

The major melabolite atrazine-desethyl-destsopropyl was identified in fat, egg yolk, egg white,
liver and muscle by HPLC co-chromatography with an unlabeled reference standard. Tts
presence and identity in the hen matrices was confirmed by one-dimensional TLC co-
chromatography. No residues of propazine or other reference standards were detected in the egg
or tissue sampics.

C.1.  Storage Stability

Samples of hen matrices were stored frozen prior to analysis. The temperature of {rozen storage
was specified {or the tissues as ~-20 °C. In the case of the eggs. the whole eggs were stored
retrigerated unul the separation of the egg yolk and white. The temperature and time interval of
the refrigerated storage was not reported. After separation, the egg yolk and white were stored
frozen. but the specific temperature was not reported. The petitioner provided ranges of dates for
processing. radioanalysis, extraction and HPL.C analysis for each of the types of matrices. For
the tissues. processing and radioanalysis occurred within 0-29 days of collection (<1 month).
The extraction and HPLC analysis of tissues were completed 63-85 days (~2-3 months) and 77-
106 days (-2.5-3 5 months) after collection, respectively. For the egg yolk and white. processing
and radioanatysis occurred within 5-43 days of collection {(<1.5 month). The extraction and
HPLC analysis uf egg yolk and white were completed 77-99 days (~2.5-3.5 months) and 91-120
days (- 3-4 months) after collection. respectively.

To demonstrare frozen storage stability. the extracts of liver tissue and egg white were reanalyzed
by HPLC after approximately 19 months after sample collection (approximately 16 months after
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initial extrucuion!. Chromatograms from the initial and final analyses were included. The results
of these analvses indicate that metabolite profiles were stable in liver extracts during frozen
storage for approximately 16 months. In the case of the egg white extracts. reanalysis indicated
that a conjugated form of atrazine-desethyl-desisopropyl degrades to atrazine-desethyl-
desisopropvl duning frozen storage for approximately 16 months.

TABLE C.1. Summary of Storage Conditions
Matrix Storage Temp Actual Storage Durution interval of Demonstrated Storage
1<Cy Stability
Liver freeen (<20 °Cy | For processing and LSC. 0-29 days (< month) ~ 19 months after colicenon
For extraction: 63-85 days ¢ 2-3 months}
. Y ) R IEW .
Viuscle For HPLLC 77-106 days © 2.5-3 S months) None demonstrated
Fat None demonstrated
Egg volk frozen®s For processing and 1.5C: 5-43 days (</1.5 months) | None demonstrated
For extraction: 77-99 dayvs (- 2.3-3.5 months) -
Egg white For HPLC. 01-120 days / - 3-1 rmonths) ~ 19 months after collection

" Temperature pot <pecified

* The whole egg wa tefrigerated (temperature not specifiedy atter collection before separation: time interval <14 days.

C.2. Identification, Characterization, and Distribution of Residues

TABLE C.2.1. Total Radioactive Residues in Eggs, Tissue and Excreta
Matrix T?:l:ﬁ;;?%g?ﬁ“g) ppm TRR, expressed as "“C-propazine equivalents

Epg Whole egp Egg volk Egg whire
TD1 0.019 0.010 0024
™2 0.265 (0.229 0.286
TD3 0.278 0.278 0.278
TH4 0.341 0.385 0316
TDS 0 367 0.447 0318
TDH 0288 0.520 ¢332
TD7 0.388 0536 0.306
TD8 0.379 0.549 0.282
TD9 0.419 0.604 0.322
TDID 0414 0.589 0319
TDI1 0 439 0.623 02327
TDI2 0439 0.654 0304
TDi3 0412 0.648 0279
TD14 0448 0.669 0291

Liver Al sacrtfice 1.196

Muscle. composite At sacrifice 0.961

(breast and thighy

Fat. composite Al sacrince 0.172

DP# 323273/MRID No. 44184816
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TABLE C.2.2. Distribution of the Parent and the Metabolites in Hen Matrices Following Dosing with
[C]Propazine at 20.3 ppin in the Diet,

. o . F iy Egg yolk Egg white
Liver Muscle. composite al. composie (TD14) TD1D)

Metaholite Frucu.m TRR = 1.196 ppm | TRR = 1 160 ppm | TRR = 0.172 ppm | TRR = 0.669 ppm | TRK = 0.327 ppm

G TRR ppm %TRR ppm FTRR ppm %TRR ppm “TRR ppm
Waler 87.0 1041 453 0.526 42.0 0.072 72.3 0.483 1043 0.241)
Pronase 872 1.043 130 0.487 315 0.054 69.0 0.462 97.0 0317

Atrazine-desethyl- 142 0.171 12.1 0.140 AZQ 0.072 325 0.217 51.9 0.170

desisoprops]

Others’ - colicctnvely 72.8 0871 33.2 0.386 0.0 0.000 i9.8 0.206 524 0472
ACN water 00 0 000 1.0 0.012 1.9 0.003 1.6 0.031 00 0.000
ACN 0.0 0.620 0.2 0.002 26 0.005 12 4.008 00 0.600
Hexanc 0.0 0.000 0.2 0002 1.0 0.002 1.6 0.010 00 0.000
Nonextractable 159 0.9 50.6 0.587 1036 | 0178 22.6 0.151 | 03 0.001

Pronuse 59 0.070 41.2 0.478 504 0.087 13.8 0.106 NA NA

Alrasine-desetiyl- 00 0.000 6.2 0.072 6.1 o.01 2.8 Q019 - -

desisopropy’

Others’ - collectively 59 0.07¢ | 34. 0406 | 442 | 0077 120 | 0087 - --

| Post-Pronase Sohds 05 | 0006 | 39 | 0045 | 342 | 0059 | 05 | 0003 | Na NA

' Composed of 7 compounds designated A {RT 4.0-5.5 mir.: 20.9-31.4%). B (RT 6.06-7.0 min.. 9.9-39 86, C (RT 9.0-9.5
min.; 5 2-7 8% E(RT 14.0 mun.; 3 6% F(RT 15.0-16 5 mun.; {.4-3.5%). G (RT 17.0-18.0 min.: 12.0%) and H
(RT 23.0-26 mun.. 4 4-17.7%).

* Composed of 4 ol 5 of the compounds listed above: B (RT 6.0-7.0 mun.; 4.7-29.9%), C (RT 9.0-9.5 min; 2.9-7.0%), F (RT
15.0-i6. 5 mun ;4 4-120%). G(RT 17.0-18.0 un.: 0.6-3.3%) and H (RT 25.0-26.0 mn.: 0.5-1.3%).

TABLE C.2.3, Summary of Characterization and Identification of Radioactive Residues in Hen Matrices W
Following Dosing with Radiolabeled Propazine at 20.3 ppm in the Diet.

Liver f cm;l;:lim Fat. composite FﬁgD)ﬁl’k Ef_‘rq[\)’ﬁi;c
Compound TRR = | 196 ppm | TRR = {160 ppm | TRR =0.172 ppm | TRR = 0.669 ppm | TRR = 0.327 ppm

% TRR | pprn [%TRR | ppm |“% TRR | ppm |7% TRR | ppm | % TRR | ppm

Propazine 0.0 0.0C0 0.0 0.000 0.0 0.000 0.0 0.000 60 0.000

Atrazme-desethy - 14.3 0171 183 0.212 481 0.083 153 0236 519 0.170

desisopropy!

Others' - collecunely 787 (1941 68.1 0.792 44.2 0.077 52.8 0.353 524 0.172

Total identified 93.0 1112 §6.4 1.004 623 0.160 8.1 0.589 1043 0.342

Total characterized 143 0.171 18.3 0.212 48.1 0.083 353 0.236 519 0.170

Total extractable 929 tatl 8§7.9 1.020 98.0 0.169 95.5 0639 104.3 0.341

‘Unex[ractable (FEST 0.5 0.006 19 0.045 342 0.039 0.5 0.003 03 0.001
Accountability’ 034 9.8 132.2 96.0 104.6

' Composed of - 7 compounds designated A (RT 4.0-5.5 mun.; 20.9-31 4%5. B (RT 6.0-7.0 min ; 14 6-49 9% ). C (RT 0.0.9.5
min.: 2.9-14 3% ERT 140 min : 3.6% ). F(RT 15.0-16 5 mun.: 3.5-5.8% . G(RT 17.0-18.0 min.: 3.3-12.6% ) and H (RT
25.0-26.0 min . % 7-13 3%

" Residues remmainy alter exhaustive exiractions.

' Accountability =13 olai extractable + Toral unexiractable #t TRR from combustion analysis: see TABLE C.2.1) * 100

DP# 32327 3/MRID No, 44184816 Page 15 of 21
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C.3. Proposed Metabolic Profile

FIGURE (.3.1. Proposed Metabolic Profile of Propazine in Laying Hen

The figure below was copied without alteration from MRID 44184816.

Cl

CH,. J\QJ\

H—C-—-]]\T N'——C-H
CH3 H CH3 -

G30028
Propazine

Cl

N)\‘N
I—I-‘,_N/Q)J\NHZ
G28273
Y

v

/

Other Polar Metabolites

DP# 323273/MRID No. 44184816
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TABLE C.2.1. ldentification of Compounds from Metabolism Study

Commeon name/code Chermical name Chemical structure
Figure C.3 | 1) No.

Atrazine-descthy.- 2 A-diamme-6-chloro-s-tnasine Ci

desisopropyl /L
g7
((G-28273) N' 2 N
)\ S 'J‘-\
uN" ONT UNH,

D. CONCLUSION

TRR in hen egg and tissues were 0.019-0.448 ppm in whole egg, 0.010-0.669 ppm in egg yolk.
(0.024-0.327 ppm in egg white. 1.196 ppm in liver, 0.961 ppm in composite musc'e. and 0.172

ppm in composite fat from hens dosed orally with [*C]propazine at 20.3 ppm in the diet for 14
consecutive days. A large portion of the administered dose, ~77% (cumulative) in the excreta

and - 5% 1 the cage wash, was excreted.

The majority of the radioactivity (~72-104% TRR) in the liver, egg yolk (TD14) and egg white
(TD11) was extracted using HPLC-grade water. For the muscle and fat, the water extraction only
released half of the radioactivity {(~42-45% TRR). Subsequent extraction with ACN/water
released <3% of the radioactivity from all matrices; additional extractions with organic solvents
released <2% of the radioactivity. Nonextractable residues remaining after these solvent
extractions measured 15.9% TRR (0.191 ppm) in liver, 50.6% TRR (0.587 ppm) in muscle,
103.6% TRR 0 178 ppm) in fat, 22.6% TRR (0.151 ppm) in egg yolk and 0.3% TRR {0.001
ppm) in egg white. The nonextractable residues of all of these matrices, except egg white, were
subjected to protease hydrolysis. Nonextractable residues remaining after protease hydrolysis
measured 0.5% TRR (0.006 ppm) in liver, 3.9% TRR (0.045 ppm) in muscle, 34.2% TRR (0.059
ppm} in fat and (.5% TRR (0.003 ppm) in egg volk. The accountabilities ranged ~92-{05% for
all hen matrices, except fat (~132%)

No propazine was identified. Atrazine-desethyl-desisopropyl was the only identified metabolite
in the matrices. accounting for a significant portion of the radioactivity. Atrazine-desethyl-
desisopropy! was found to be a major metabolite. at 14.3% TRR (0.171 ppm) in hver, 18 3%
TRR (0.212 ppm} in muscle, 48.1% (0.083 ppm) n fat, 35.3% TRR (0.236 ppm) in egg yolk, and
51.9% (0.170 ppm) in egg white. Seven identified unknown compounds were found in the
matrices: A (RT 4.0-5.5 min.), B (RT 6.0-7.0 min.), C (RT 9.0-9.5 min.), E (RT 14.0 min.), F
(RT 15.0-16.5 min.}, G (RT 17.0-18.0 min.) and H (RT 25.0-26.0 min.). Compounds A.B,C, G
and H were obscrved at >10% 1in vanious matrices.

Based on the study results. all of the metabolites which were observed in the study were more
polar than propazine. indicating that propazine is readily metabolized in the laymng hen to more
polar metabolites. The petittoner determined that propazine was metabolized via dealkylation of
the twu isopropyl alkyl group, generating atrazine-desethyl-desisopropyl as a major metaboiite.

[>P# 323273/MRID No. 44184816 Page 17 of 21
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Further degradation to the multiple polar metabolites was suggested to occur via oxidation and/or
conjugation.
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APPENDIX L

Chemical Names and Structures of Reference Standards Used in Hen Metabolism Study.

Common nanie.
Company code

Chemical name

Chemical structure

Propasine
(G-30028-

2-chloro-4.6-bis( | -methylzthylamino-s-
trazine

Cl

CH, 1\‘ SN CH,
’L /l\ )\\ /J\
ne” N7 OONT N7 Ten,
H H

Atrazmne-desciny
{(G-30033)

2-amino-4-chlore-6-(1-
methylethylamine)-s-triazine

Cl

A

I\--'| (‘_‘}11
HN N N CH,
2 H 3
Alrazine-desethy: 2.4-diamuno-6-chloro-s-triazine Cl
desisopropyl /L
t(G-28273
’ ) N\ NN
/L =
HNT N7 ONH,
Propasine-2-hydroxy 2-hydroxv-4.6-bis(1-methylethylamino}- OH
(GS-11526) s-triazine /‘\
CH, N, ~ N CH,
ne' N7 N T D,
; u H 3
Propazine-hydroxymethyl 2-chloro-4-(1- Ql
hydroxymethylethylamino)-6-¢ 1- /]\
methylethylamino)-s-triazine
CH, N| SN CH,
/L /‘\ /)\ OH
e N7 W W N
H H
Propazine-carbotymethyl 2-chloro-4-1}- Cl
carboxymethylethylamino)-6-( 1- /l\
methylethvlamino-s-triazine .
CH, N~ NN CH,

A A A

HC N N N
H H

DP# 323273/MRID No. 34184816
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APPENDIX 1. Chemical Names and Structures of Reference Standards Used in Hen Metabolism Study.

Common nani.
Company code

Chermical name

Chemucal structure

Propasine-2.4-dihydroxy
(GS-11957)

2 4-dihvdroxy-6-(1-metbylethylamino-.-
tnazine

OH

A

CH N

)\3 J|\ |
//L\
H,C N ™ OH
' H
Propazine-2-meihsl-sulfinyl | 2.4-bust I -methylethylamino-6- O\ _CH,
(GS-1614 4 methyvisulfinyl-s-tnazine 5

CH, N[ N CH,
)\ ~ /J\
Heo N7 OONT N e,
’ H H }
Prometon 2-methoxy-4,6-bis( 1-methylethylamimo)- _-CH,
(G-31435) s-lriazine j)\
CH, N7

Triazine-methyl-triamine
(CGA-101248}

N-(t-methyl)-1.3.5-tnazine-2 4.6-
triamine

B.NT N7 UNH,

Propazine-imercapturic nad

2-S-acetyicysteinyl-4,6-bis( |-
methylethylarmuino)-s-triazine

~COO0OH

CH, N‘ N CH,
/L‘ )\ 4’L\
He N7 N N/J\(,‘Hg
; H H ;
Arrazine-desethyl-2-hvdroxy | 2-amuino-4-hydroxv-6-{1- OH
{GS-17794, methylethylamino p-s-triazime /L
N| NN CH.
J\ ’)\
HNT N ﬁ/ CH,

DP# 323273/NRID No. 44184810

Page 20 of 21




§«] Propazine/080808/Griffin
=4

Nature of the Residues in Livestock - Hen

APPENDIX . Chemical Names and Structures of Reference Standards Used in Hen Metabolism Study.

Commeon narig:
Company code

Chenucal name

Chemical structuse

Ammeline 2.4-diamino-6-hydroxy-s-riazine OH
iGS-1779h
i
/J\ N
H,N N NH,
Ammetide 2.4-diamino-6-amino- s-triazine OH
(G-35713 )\
Nl SN
A
Ho~ N~ TNH,

Triazine-tnhydrox
(G-28521)

2.4.6-trihydroxy-s-inazinz

(CGA-236433,

Tnazine-diamino-thione

2 4-diaruno- 1.3 5-triazine-2¢ LH)-thione

Trnazine-chloro-one

4-chloro-6-(1-methylethylamino)-1.2.5-
triazine-2{ 1H)-one

DP# 323273/ MRID No. 441845816
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Primary Evaluator:  , & —--¢ 2 ,&//(/)ﬁ L gmm
" Georgé F. Kramer, Ph.D., Chemist Date: 07-DEC-2005
Registration Action Branch 1 (RAB1)
Health Effects Division (HED) (7509C)

Approved by

P.V. Shah, Ph.D., Branch Senior Date: 07-DEC-2005
Scientist/RAB1/HED (7509C)

This DER was originally prepared under contract by Dynamac Corporation (20440 Century Boulevard, Suite 100;
Germantown, M1 20874: submitted 07/13/2005). The DER has been reviewed by HED and revised to retlect
current Office of Pesticide Programs (OPP) policies.

STUDY REPORT:

44184817 Thulacker, F. W. (1996) The Nature of the Residue of “C-Hydroxypropazine in
Lactating Goats. Project Number: CHW 6641-104. Unpublished study prepared by Corning
Hazelton Inc. 85 p

EXECUTIVE SUMMARY:

Griffin Corporation has submitted a goat metabolism study with [*CThydroxypropazine. The test
substance, [U-"C]2-hydroxypropazine (specific activity 55.9 mCi/mmole), was administered
orally to a single goat at 10.9 ppm in the diet. The goat was dosed once per day for three
consecuiive days. Milk was collected twice daily throughout the study, and tissues (muscle, fat.
liver, and kidney) were collected at sacrifice. The in-life and analytical phases of the study were
conducted by Corning Hazelton, [nc. (Madison, WI).

Total radioactive residues (TRR) were 0.025-0.029 ppm in milk, 0.006 ppm in muscle, 0.001
ppm in fat (renal and omental), 0.110 ppm in kidney, and 0.036 ppm in liver. Radioactivity was
highest in kidney and lowest in fat. Residues in milk were at yrelatively constant levels during
dosing.

Muscle and Fat tissues were not extracted because of low radioactivity (<0.010 ppm). In milk,
~88-91% of TRR was retamed in the aqueous fraction following acetone and hexane extraction,
and the nonextractable residues were <7% TRR (0.001-0.002 ppm). The majority of
radioactivity was extracted from hidney and liver with methanol/water, with ~40-43% TRR
being retained 1n the aqueous fraction. In hiver, 66% TRR (0.024 ppm) remained in the organic
fraction, leaving <8% TRR (0.002 ppm) as nonextractable residues. In kidney, onily ~34% TRR
(0.038 ppm) remained in the organic fraction. and nonextractable residues were <0.05 ppm
(26.5% TRR. 0.029 ppm). Accountabilities were ~93-114%. Residues were identified by high-
performance hquid chromatography (HPLC) analysis, using 2D-thin-layer chromatography
(TLC), a second HPLC method, and/or cation exchange chromatography for confirmation. These
methods successfully identified the predominant residues in goat matrices. No supporting

DP# 323273/MRID No. 44184817 Page 1 of 13
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storage stability data are required because milk and tissue samples from the subject goat
metabolism study were stored frozen and analyzed within 6 months of collection.

Approximately 60-81% TRR were identified in goat milk. kidney. and liver. The tes! substance,
hydroxypropazine, was found to be the major residue in all matrices, accounting for 63.5% TRR
(0.069 ppm) in kidney, 77.2% TRR (0.028 ppm) in liver, and 65.0-69.4% TRR (0.017-0.020
ppm) in milk. The only other metabolite identified was desisopropyl hvdroxypropazine, which
was detected in minor amounts in all matrices: 2.9% TRR (0.003 ppm) in kidney, 3.6% TRR
(0.001 ppm) in liver and 8.2-8.5% TRR (0.002 ppm) in milk. The remaining radiocactivity was
attributed to unknowns accounting for 10.3% TRR in kidney, 24.7% TRR in liver, and =14.8%
TRR in milk: no individual peak unknown was present at >0.003 ppm.

Based on the results of the study. hydroxypropazine is metabolized in goats by N-dealkylation 10
yield desisopropy! hydroxypropazine. Furthermore, hydroxypropazine, the polar metabolite of

propazine, is likely rapidly excreted by lactating animals with little deposition into tissues.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the condiuons and parameters used in the study, the goat metabolism data are classtfied as
scientifically acceptable. The acceptability of this study for regulatory purposes is addressed in
the forthcoming Residue Chemistry Summary for the Tolerance Reassessment Eligibility
Decision Document (TRED) for propazine.

COMPLIANCE:

Signed and dated Good Laboratory Practice (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

Propazine (6-chloro-N.N"-bis(1-methylethyl}-1,3,5-triazine-2,4-diamine) is a member of the
chloro tnazine class of herbicides. Other members of this pesticide class include atrazine,
Cyanazine, and simazine. Propazine is a selective herbicide that can be applied before planting,
at planting, and after crop emergence for the preemergence control of annual broadleaf weeds.
Currently, the only registered uses are for weed control of omamental plants grown in containers
under greenhouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously regisiered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) identified several data deficiencies for the reregistration of propazine. Ciba-Geigy,
which was then the hasic manufacturer of propazine, elected to cancel its registrations of
propazine. Another registrant, Griffin Corporation, is now supporting the previously-cancelled

DP# 323273/MRID No. 44184817 Page 2 of 15
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uses of propazine on grain sorghum. The structure and nomenclature of propazine are presented

in Table A |

The physicochemical properties of propazine are listed in Table A.2.

TABLE A.l. Propazine Nomenclature

PC Cuade 006308

Chemical straciure

NKN

Cl

CH, | CH,
/I\a. )\ /)\ ,J\
H.C N N N CH,
H H )
Common pame Propazine
Molecutar Formula CoH (NI
Molecular Weight 2297

JTUPAC name 6-chloro-N AN-di-isopropyl-1.3.3 triazine-2,4-diamine
CAS name 6-chloro-N N -bis( 1-methvlethyl)-1.3,5-triazine-2,4-diamine
CAS # 139-40-2

TABLE A.2. Physicochemical Properties of Propazine

ot specific gravity

Parameter Value Reference

Mehing point 2177 °C RD D219079. 9/26/95. 5. Malak
pH 5.66

Density, bulk density, [0.46 g/mL

Water solubiliny

3.8 ppm at 25 °C

Solvent solubiin
(at 25 °Ch

14,252 ppm in acetone
4,696 ppm in |-octanol

Vapor pressure

2.9 x 10 mm Hg at 20 °C

298 x 10 Torr a1 45 °C

Product Chemistry Chapter of the
Propazine Reregistration Standard,
S/19/87

RD D219079, 9/26/95. S, Malak

pK

Dissociation canstant,

Not applicable: practically insoluble in water.

RD D219079, 9/26/95, S. Malak

Octanol/water
partition coefficient

P=12347
Log P=3.08

DP# 323273/MRID No. 44184817
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B. EXPERIMENTAL DESIGN

B.1. Livestock

TABLE B.1.1. General Test Animai Information.

Species Breed Age stsﬂézt(i(;;ly Health Status Description of housing/holding area
Lactating Toggenburg |5 years 61 Appeared healthy; no Individual bedded pen in a room with
gout ! ubservable toxicological | 12 hours of illumination where
S1ENS. temperatures were maintained at
2 10°C and humidity was ambicnt.

TABLE B.1.2. Test Anima) Dietary Regime.

Composition of Diet Feed consumption (kg/day) Water Acclimation period Predosing
A grain-based rulking ration [.438-1.300 grain ration: Not reported 10 days None
(1.5 kg/day) and bay ad {ibitum 0.860-1.056 roughage

TABLE B.1.3.  Test Animal Dosing Regime

Treatmen Type | Feeding Level (ppm test material in food) Vehicle Timing/Duration

Oral 10.9 Capsule Once daily for 3 consecutive days

B.2. Test Materials

TABLE B.2.}. Test Material Characteristics.

Chemical structure OH

7j\
CH, N| SN (H,
He” NN N e,
: H H :

Radiolabel positioan [U-"C]2-hydroxypropazine

Lot No 3225077

Purity 98.8% (radiochemical purity); 99.6% (chemical punity)
Specific activity 559 mCi/mmol: 137,700 dpm/ug (isotopically diluted test substance

DPH# 323273/MRID No. 44184817 Page 4 of 13



*I Propazine/PC Code OBOROR/Griffin Corporation
éi“l DACO 6.2/0PPTS 860. ! 300/0ECD 116.2.2.6.2.3 & IITA 8.2, 84.1, 842
Natare of the Residues in Livesteck - Hydroxypropazine Metabolite in Ruminants

B.3. Sampling Information

TABLE B.3.}. Sample Collection Information

Midk collected Urne. feces and Interval from last | Tissues harvested and
cage wash collected | dose to sacrifice analyzed

Mtk was collevted twice danly. mothe moming and Not collected 23 hours Muscle {round), liver.
evening .- 10 hours later). Daly milk produchon kidneys. and fat trenal and
during dosmg 114291309 g) was simalar to daily omental ).

mitk producnos dunng acclimanon (- 939-1792 g).

B.4. [Identification/Characterization of Residues
B.4.1. Sample Handling and Preparation

Milk was collected twice daily and stored frozen (-30°C to -10°C). The milk samples were
combined into daily samples and homogenized. Tissue samples were rinsed with tap water,
biotted dry, and stered frozen (-30°C to -10°C). Prior to analysis, the tissues were cut into small
pieces and homogenized with dry ice.

The petittoner reported that all samples were stored in a freezer (-30°C to -10°C) or refrigerator
(2°C 10 8°C) before and after each analysis and that the time which samples were out of frozen
storage was minimized. Samples of fat and muscle were not extracted for metabolite
characterization because of low radioactivity (<0.01 ppm).

Milk: Daily milk subsamples were extracted twice with acetone, centrifuged, and the
supernatants were combined. The acetone extract was evaporated to aqueous and partitioned
{3x) with hexane. The hexane fractions were combined. The remaining aqueous fraction was
concentrated for analysis by HPLC.

Kidney and liver: Subsamples of kidney and liver were extracted (3x) with methanol:water
(80:20. v:v) 1n an ice bath, centrifuged, and the supernatants were combined. The extract was
evaporated to aqueous and partitioned (3x) with chloroform. The chloroform fractions were
combined. concentrated, and partitioned with water. All of the aqueous phases (from the
chloroform and water parutions) were combined. The aqueous and chloroform fractions were
reserved for anulysis by HPLC.

The extraction procedures for the milk, kidney and liver sampies are summarized in the flow
charts below. which were copied without alteration from MRID 44184817,

DP# 322273MRITY No. 44184817 Page 5 of 13
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Extraction procedures for milk:

Whole Milk
EQ18372
Group 1, Day 3
52.49 =187, 000 dpm
0.022 ppm

extrect with acetcne, twice

Nonextracted Acetone extracted
Residues residues
9,400 dpm 179,700 dpm
503% TRR 9%.1% TRR
2.001 ppm 0.028 ppm
oxidize
N 1. evaparale acetone
quantiiate by LSC 2. partition, 3 times,
1:1 hexane:acetone
kexane-soluble Agueaus soluble
residues residues
2,740 dpm 164,506 dpm
147% TRR 88.0% TRR
<0.001 ppm 0.026 ppm
L
analyze by HPLC,
Aminex A-4

DP# 323273/MRID No. 44184817 Page 6 of 13
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Extraction procedures for Kidney:

Goat Kidnay
T014672, 0-00437
Granp 4 Day 3
0.110 ppm
15.24 g = 230,000 dpm

extract with methanol:water, 80-20, 3 limes

r

Nonextzacted C-Residue
61,000 dpm
26.5% TRR
0.029 ppm

oxidize
Quanitats by LSC

Exiracted "C-Residue
230,400 dpm
100.2% TRR

0.110 ppm
1. evaporate methano!
2 partition with CHCI,, twice

MC-GHCL, layer

"C-Aqueous layer

pariition with water

L

UC-Organic fraction
78,500 dpm.
34.1% TRR

0038 ppm

analyze by HPLC,
20-TLC

“C-Aqueous layer

C-Aqueous fraction
98,000 dpm
42.6% TRR

0.047 ppm

analyze by HPLC,
Aminex A4

DP# 323273/MRID Nov. 44184817
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Extraction procedures for liver:

Goai Liver
TO14772, 0-00437
Group 1 Day 3
0.036 ppm
31,36 g = 155,000 dpm

exiract with methanol watar, 80.20, 3 times

Nonexiracted '*C-Residue l_E)dracte\'! MC-Residue
11,800 dpm 177,000 dpm
7.51% TRR 114.2% TRR
0.003 ppm 0.041 ppm

oxidize

2. partition with CHCI,. twice
quantitate by LSC ¥

| 1. evaporate methano!

n
C-CHCL Tayer "C.-Aqueous layer

partiiion with water

WC.Orgaric fraciion e A .
102,300 dpm HC-Aqueous layes
66.0% TRR
0.024 ppm
e WC-Aqueous fraction
analyza by HPLC, . 61,200 dpm
2D-TLC R 38.5% TRR
0.014 ppm
analyze by HPLC,
Aminex A-4
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B.4.2. Analyticali Methodology

Total radiouctve residues were measured in the milk samples by hiquid-scintillation counting
(LSC) in tnphcate. Tissue samples. except fat, were radioassayed by combustion/LSC (in
triplicate): fat samples were digested overnight prior to direct LSC analysis. Radioactivity in the
extracts was determined by LSC. and radicactivity in the nonextractable/sohds was determined
by combustion/LSC. The limits of detection (LODs) for TRR determination were 0.001 ppm for
milk. 0.0005 ppm for fat, and 0.001 ppm for Kidney. liver and muscle.

The organic and/or aqueous extracts were analyzed by HPLC using a system equipped with an
ultraviolet {1JV} detector (240 nm), a fraction collector. and one of the foilowing column/gradient
mobile phase combinations: (Method I) C18 (ODS) column with water and acetonitrile (ACN},
each containing 1% acetic acid or (Method If) Partisil PAC and Spherex SCX in-line columns
with ACN:0.1 M ammontum formate (pH 7; 94:6, v:v) and ACN:0.1 M ammonium formate (pH
7y:methanoi (70:20:10. v:v:v). Metabolites were identified by comparison of retention times or
co-chromatography with reference standards; the chemical names and structures of the reference
standards used i this study are presented in Appendix 1. Using fraction collection and LSC
analysis for radivactivity, Method I was used for quantitation of metabolites in the aqueous
extracts, and Method I was used for quantitation of metabolites in the organic extracts.

Identification of hydroxypropazine and desisopropyl hydroxypropazine was confirmed in the
aqueous extracts of milk, liver and kidney using Aminex A-4 cation exchange chromatography.
The cation exchange columns were eluted with an ammonium formate linear mobile phase
followed by .1 M ammonium hvdroxide. Isolated compounds from Aminex A-4 cation
exchange chromatography were identified by HPLC (Method I) co-chromatography with
reference standards.

Identification of hvdroxypropazine and desisopropyl hydroxypropazine was confirmed in the
organic extracts of liver and kidney using a second HPLC system (Method 1) and two-
dimensional TLLC. 2D-TLC analyses were conducted using silica gel 60 F254 plates and a first
solvent system of chloroform:methanol:formic acid:water (75:20:4:2, viviv:v) followed by a
second solvent system of butanol:acetic acid:water (80:11:11, v:v:v}. Radioactive compounds
were quantified using a radioanalytic imaging system. and non-radiolabeled reference standards
were observed with UV light and/or 10dine staining.

C. RESULTS AND DISCUSSION

TRR in goat mitk and tissues are reported in Table C.2.1. TRR were 0.025-0.029 ppm in milk,
0.006 ppm in muscle, 0.001 ppm :n fat (renal and omental), 0.110 ppm in kidney and 0.036 ppm
in liver from a goat dosed orally with [“C]2-hydroxypropazine at 10.9 ppm in the diet for three
consecutive duy~. Radioactivity was highest in kidney and lowest in fat. Residues in milk were
constant during dosing. Excreta was not collected.

DP# 323273/MRID No, 44184817 Page 9 of 15
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The distribution of radioactivity in goat matrices is presented in Table C.2.2.: muscle and fat
were not exiracted because of tow radioactivity (<0.010 ppm). The majority of the radioactivity
(~88-91%) in the milk was retained in the aqueous fraction with hexane extracticn, and
nonextractable residues were <7% TRR (0.001-0.002 ppm). The majority of the radioactivity
was extracted frorn kidney and liver with methanol/water, with ~40-43% TRR being retained 1n
the aqueous traction. In liver, 66% TRR (0.024 ppm) remained in the organic fraction, leaving
<8% TRR {).002 ppm) as nonextractable residues. In kidney. only ~34% TRR (0.038 ppm)
remained in the organic fraction and nonextractable residues were <0.05 ppm (26.5% TRR,
0.029 ppm}. Accountabilities were ~93-114%. Residues were 1dentified by HPLC analysis,
using 2D-TLC, a second HPLC method, and/or cation exchange chromatography for
confirmatior. These methods successfuily identified the predominant residues in goat matrices.

The characterization and identification of residues in goat matrices is summarized 1n Table C.2.3,
Approximatelv 66-81% TRR were identified in goat milk, kidney, and liver. The test substance,
hydroxypropazine, was found to be the major residue in all matrices, accounting for 63.5% TRR
(0.069 ppm) in kidney, 77.2% TRR (0.028 ppm) in liver, and 65.0-69.4% TRR (0.017-0.020
ppm) in milk. The only other metabolite identified was desisopropyl hydroxypropazine. which
was detected in minor amounts in all matrices: 2.9% TRR (0.003 ppm) in kidney. 3.6% TRR
(0.001 ppm) 1n liver and 8.2-8.5% TRR (0.002 ppm) in milk. The remaining radioactivity was
attributed to unknewns accounting for 10.3% TRR in kidney, 24.7% TRR 1n liver, and <14.8%
TRR in mitk: no individual peak was present at >(.003 ppm.

C.1. Storage Stability

Samples of goat matrices were stored frozen (-30°C to -10°C) throughout the study period,
except that rissue samples were briefly stored in a retrigerator (2 °C to 8 °C) for six days after
two days of {rozen storage following collection (these samples were returned to frozen storage
after being refrigerated). Actual study dates were not provided; however, based on the study
completion date the maximum storage interval from collection to analysis was ~4.5 months for
milk and tissuc samples. No supporting storage stability data are required because samples
appear to have been stored mostly frozen for <6 months from collection to analysis.

We note for future studies, the actual study dates, including extraction and analysis dates should
be provided for each sample.

TABLE C.1. Summary of Storage Conditions

Matrix Si10ra0e Actual Storage Duration Interval of Demonstrated Storage
Temp 150 Stability

Milk Al -1 63-66 days based on expenmental terminateon date Mone required.

Tissues | ~d4.5 months based on study completion date Nane required.

' Tissue samples v.ere storad frozen for 2 days following collection, then refrigerated for 6 days. and returned to frozen storage
for the remamcer of the <tudy.

DP# 323273/MRID No 44184817 Page 10 of 15
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C.2. Identification, Characterization, and Distribution of Residues
TABLE C.2.1. Total Radicactive Residues (TRR)} in Milk and Tissues.
[U-"C]2-hvdroxypropizine
Matrix Collection Timing p— o ol mimstored Drves
Milk Day 1 0.025 0.06
Day 2 0.029 000
Day 3 0.029 007
Subtotal NA g1o
Muscle (round) At sacrifice 0.006 ni1e!
Fat. renal At sacrifice 0.001 001
Fat, omental Al sacrifice 0.001
Kidnevs At sacrifice 0.110 0.03
Liver At sacrifice 0.036 0.06

' Caleulated by the petitioner based on 26% and 14% of body weight for muscle and fat and assuming that body composition is
stmilar 1n goals to dary carttle.

TABLE C.2.2.

Distribution of the Parent and the Metabolites in Goat Matrices Following Dosing with
[U-"*C)2-Hydroxypropazine at 10.9 ppm in the Diet. '

Metabohte Fracuon -

Milk (Day 1)

Milk (Day 21

Milk (Day 3)

Kidney

Liver

TRR = 0.025 ppm

TRR = 0 029 ppm

TRR = 0.029 pptn

TRR =0.110 ppm

TRR = 0.036 ppm

FTRR ppm % TRR ppm %TRR ppm %TRR ppm %TRR ppm
Acetone 94.9 0024 | 958 0.028 9.1 0.028 L
-Hexane 0.58 <0.001 L7 <0.001 t.47 <0.001
-Aqueous 88.9 0.022 90.8 0.026 88.0 0.036 -
Hydroxypropazine 69.4 0.017 67.7 0.020 65.0 0.019
Desisopropyl 5.3 0.002 8.2 0.602 8.5 0.002
hydroxypropazine
Others * 11.3 0.003 14.8 0 004 14.5 0.004
Methanol/water 100.2 0.110 114.2 0.041
-Chloroform 341 0.038 66.0 0.024
Hydroxypropazine 313 0.034 585 0.021
Desisopropy] 02 <0.001 0.5 <0.001
hydroxypropazine
Others * 2.5 0.603 7.0 0.003
-Aqueous 42.6 0.047 395 0.014
Hydroxyproparine 322 0.035 18.7 0.007
Desisopropy| 2.7 0.003 31 0.001
hydroxypropasine
Others * 738 0.009 17.7 0.006
Nonextractable 6.37 0.002 6.13 0.002 5.03 0.001 20.5 0.020 7.61 0.003

1 adi e - o 5% o a1 1% 1 1
Shuding indicares that the extraction step and/or characterization analysis was nol conducted for the matrix in question.

DP# 323273/MRID No, 44184817
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- Only % TRR valugs vere provided for the extractions; the ppm values were calculated by he sjudy reviewer uang the % TRR
' Summation ot a!i radioactivity not associated with characterized peaks: no individual peak area was >0 003 ppu

TABLE C.2.3.  Sumumary of Characterization and 1dentification of Radioartive Residues in Goat Matrices
Following Dosing with [U-"'C]2-Hydroxypropazine at 10.9 ppm in the Diet.
Compound Kidney Liver Milk (Day 1) Mk | Dav 20 Milk (Day 3)
TRR =0.110 ppm | TRR =0.036 ppm | TRR = 0.025 ppm | TRR =0.029 ppin | TRR = 0 029 ppm
% TRR ppm % TRR ppm % TRR ppm % TRR ppm % TRR ppm
Hydroxypropuzine 63.5 0.069 77.2 €.028 69.4 0.017 €7.7 0.020 65.0 0.019
Desisopropyl 29 0.003 36 0.0 83 0.002 8.2 0.002 8.5 0002
‘hydmx_\'pmp:u, e
Others 10.3 0.011 24.7 0.009 13 G003 143 0.004 145 0.004
Total idennfied 66.4 0.072 80.8 0.029 77.7 0.019 73.9 0.022 755 6.021
Total characterized Q3 Q.01 247 0000 i3 0.003 14.8 0.004 14.3 0.004
Total extractable” 76.7 0.084 1055 0.038 89.5 0.022 92.0 0.027 895 0.026
Unextractable (PESY 26.3 0.029 761 0 003 637 0.002 614 0.002 303 0.001
Accountability ' 103 114 96.0 100 931

' Summation of all radoactivity not associated with charactenzed peaks: no indtvidual peak area was >0.003 ppm.

* The sum of the agueous fraction and organic fraction.

' Residues remauning after exhaustive extractions

¢ Accountabilitv = (Tuta! extractable + Total unextractuble ¥ TRR from combustion analysis: see TABLE C.2.11 % 100.
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C.3. Proposed Metaholic Profile

A fNlowchart of the metabolic profile of hydroxypropazine in goats was not provided.

TABLE C.3.1. ldentification of Compounds from Metabolism Study

Common narme/eods Chemical name Chemical strusture
Figure C.3.1 1D Nu.
2. Hydroxvpropasane 2-hydroxy-4.6-bis(isopropylamino)-s- OH
triazine J\
NN CH,

CHJI\II

Desisopropyl 4-amino-2-hydroxy-6-isopropytaming- OH

hydroxypropasine nazine )\
SN

D. CONCLUSION

Total radioactive residues in goat milk and tissues were 0.025-0.029 ppm in milk, 0.006 ppm in
muscle, 0.001 ppm in renal and omental fat, 0.110 ppm in kidney and 0.036 ppm in liver from a
goat dosed orally with {U-""C}2-hydroxypropazine, a metabolite of propazine, at 10.9 ppm in the
diet for 3 consecutive days. Excreta was not collected.

Muscle and fut were not extracted because of low radioactivity (<0.010 ppm). The majority of
the radioactivity (~38-91%) in the milk was retained in the aqueous fraction with hexane
extraction, and nonextractable residues were <7% TRR. The majority of the radioactivity was
extracied from kidney and liver with methanol/water. with ~40-43% TRR being retained in the
aqueous fraction. In liver, 66% TRR remained in the organic fraction. leaving <8% TRR as
nonextractable residues. In kidney, only ~34% TRR remained in the organic fraction and
nonextractable residues were <0.05 ppm (26.5% TRR). Accountabilities were ~93-1145.

Approximately 66-81% TRR were identified in goat milk, kidney, and liver. The test substance.
hydroxypropazine, was found to be the major residue in all matrices, accounting for 63.5% TRR
in kidney, 77.2% TRR in liver, and 65.0-69.4% TRR in milk. The only other metabolite
identified was desisopropyl hydroxypropazine, which was detected in minor (2.9-8.5% TRR)
amounts in all matrices. The rematning radioactivity was attributed to unknowns accounting for
10.3-24.7% TRR 1n kidney. liver, and milk: no individual peak was present at >0.003 ppm.

DP# 323273/MRID No. 44184817 Page 13 of 5
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Based on tae results of the study, the petitioner concluded that hydrexypropazine 1s metabolized
E. REFERENCES

in goats by N-dealkylation to vield desisopropyl hvdroxypropazine. Furthermore, the petitioner
stated that hydroxypropazine, the polar metabolite of propazine, is likely rapidly excreted by
lactating ammals with little deposition into tissues.

None.

F. DOCUMENT TRACKING

RDL P.V. Shah (8/24/05), RAB1 Chemists (8/24/05)
G.F. Kramer:806T:CM#2:(703)305-5079:7309C.RAB1
Petition Nurnber(s): 7F4837

DP#: 323273

PC Code: 050808

Template Version sceptember 2003
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APPENDIX L

Chemical Names and Structures of Reference Standards Used in Goat Metabolism Study.

Common narnz.
Company code

Chermmuical name

Chemical structure

2. Hydroxypropanne

2-hydroxy-4,6-is(isopropylaming)-s-
triazine

CH, N| N CH,
)\ N /J\
neo N7 N7 ONT o,
: H H
Desisopropyl 4-amuno-2-hydroxy-6-isopropylamino- OH
hydroxypropasine riazine /\\
N7 SN !

HN N N’ CH,
- H
4.6-Diamino-2-hvdroxy -s- OH
triazine )\
N| SN
/[\ /)\\
HN N NH,
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%“ Crop Field Trial - Sorghum

Primary Evaluator: Y tes =i Cppdam o e
George F. Kramer, Ph.D., Chemist Date: 07-DEC-2005
Registration Action Branch 1 (RABI)
Health Etfects Division (HED) (7509C)

1

Approved hy:

P.V. Shah, Ph.D., Branch Semor Date: 07-DEC-2005
Scientist/ RABI/HED (7509C)
This DER was oniginally prepared under contract by Dynamac Corparation (20440 Century Boulevard. Suite 100:
Germantown, MID 20874; submitted 07/13/2005). The DER has been reviewed by HED and revised to reflect
current Office of Pesticide Programs (OPP) policies.

STUDY REPORT:

44287316 Bookbinder, M. (1997) Magnitude of the Residue of Propazine (2-Chloro-4.6-
bis(isopropvlamine)-s-triazine) and 1ts Metabolites infon Grain Sorghum Forage, Grain, and
Stover Harvested after Preemergence Ground Application of Milo-Pro 4L Herbicide: Tinal
Report: Lab Project Number: 6641-106: MGB 94001: 94001. Unpublished study prepared by
Corning Hazielon, Inc. 362 p.

EXECUTIVE SUMMARY:

Griffin Corporation has submitted field trial data on sorghum with propazine. A total of 13
sorghum tnals were conducted in Regions 2 (GA; 1 tnial), 4 (AR and MO: 2 tnals). 5 (IL. KS,
and NE: 3 trials). 6 (OK and TX; 4 tnals), 7 (SD; 1 trial), and 8 (CO and TX; 2 trials) during the
1994 growing season. Geographic representation of residue data is adequate since the number
and locations of field trials are in accordance with OPPTS Guideline 860.1500).

The field studv was designed to include three plots at each field trial site. Plot 1 was untreated to
provide control sarnples. Two additional plots each received a single preemergence broadcast
application of the 4 lb/gal flowable concentrate (FIC) formulation at low rates (Treatment Plot 2}
or high rates {Treatment Plot 3). Nominal “low rates™ of ~0.75, 1.5, or 2.4 b ai/A were applied
m plots with sml described as coarse-, medium-, or fine-textured, respectively. Nominal “high
rates” of ~1.5. 3.0, or 4.8 lb ai/A were also applied in plots with soil described as coarse-,
medium-. or line-textured, respectively. Soil analysis was not conducted before application of
propazine, and the principal study investigator ‘estimated’ the sotl texture designation by direct
examination and by using available information sources; the target application rates for each soil
texture were based on these estimates. Application was made 1n 10-17 gal/A of water using
ground equipment. Samples of sorghum forage (whole green plants) were collected at the late or
hard dough stage at a 69-to 117-day PHI, and samples of sorghum grain and stover were
collected at normal harvest for each test location with a PHI range of 85 to 152 days.

Following treatment, soil samples from each treatment plot were sent to Agvise Laboratories
(Northwood. ND) for texture characterization. The restlts of soil analysis showed discrepancies
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between the ficld investigator's “estimates” and the laboratory determinations of sot! texture. [t
was reported that the actual applied rates ranged from 60.4-320% of target rates. Consequently.
the study submission only reported residue data from treatment rates bracketing the application
rate of 1.2 |b ai/A, which is the maximum single application rate the petitioner wishes to support
{see 6/30/2004 Propazine Use Closure Memo) and the rate approved for Section 1§ (96-TX-02,
dated 1/31/96) use on sorghum for all soil types.

Samples ol sorghum forage, grain. and stover were analyzed by a Corming Hazelion analytical
method (CHW 6641-106, Method 1, Rev. 1) entitled “Determination of Propazine. Desethyl
Atrazine (DEA)Y. and Diamino Atrazine (DAA) in Forage, Grain, and Stover using Capillary Gas
Chromatography with Mass-Selective Detection and Nitrogen-Phosphorous Detection,” dated
10/16/96. The method determines residues of propazine and the chlorometabolhite DEA (aka
G-30033) by gas chromatography/mass-selective detector (GC/MSD) while residues of DAA
(aka (G-28273) are quantitated by GC/nitrogen-phosphorus detector (NPD). The limit of
guantitation tL.OQ) for propazine, DEA, and DAA in all sorghum matrices 1s 0.05 ppm for each
analyte. Overall. the method is adequate for data collection based on acceptable concurrent
method recovery data.

Samples were stored frozen for 25.7-26.6 months prior to residue analysts. The petitioner stated
that a storage stability study has been inittated and will be submutted in a separate report upon
completion. In the interim, the petitioner cited the storage stability data submitted in conjunction
with a sorghum metabolism study (MRID 44184814). These data indicate that the metabolic
profiles of celect sorghum extracts are reasonably unchanged after 25 months of freezer storage.
The petitioncr has also cited the available storage stability data (MRID 41258601) for corn
matrices which indicate that residues of DEA and DAA are stable for at least 24 months.

Following a single preemergence broadcast application of a representative FIC formulation of
propazine ai | 47-2.43 Ib al/A, the results ot the sorghum field trials indicate the following: In
sorghum forage harvested at a PHI range of 69-117 days, residues of propazine and DEA
(G-30033) were each less than the LOQ (<0.05 ppm) infon 26 treated samples. Residues of
DAA (G-28273) ranged 0.050-0.087 ppm in/on four treated forage samples but were <0.05 ppm
infon 22 treated samples. In sorghum grain and stover harvested at a PHI range of 86-152
days, residues of propazine, DEA (G-30033). and DA A ((G-28273) were each <0.05 ppm in/on
26 treated samples.
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STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the sorghum field tnal data are classified
as scientifically acceptable pending submission of an ongoing storage stability study to validate
sarnple storage conditions and intervals. The acceptability of this study for regulatory purposes is
addressed in the forthcoming Residue Chemustry Summary for the Tolerance Reassessment
Eligibility Decision Document {TRED) for propazine.

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidenuality
statements were provided. No deviations from regulatory requirements were reported

A. BACKGROUND INFORMATION

Propazine (6-chloro-N.N’-bis(1-methylethyl)-1,3.5-triazine-2,4-diamine) is a member of the
chlaro triazine class of herbicides. Other members of this pesticide class include atrazine,
cyanazine, and simazine. Propazine is a selective herbicide that can be applied before planting,
at planting. and afier crop emergence for the preemergence control of annual broadleat weeds.
Currently. the only registered uses are for weed control of ormamental plants grown in comainers
under greentiouse conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance
Document) identified several data deficiencies for the reregistration of propazine. Ciba-Geigy,
which was then the basic manufacturer of propazine, elected to cancel its registrations of
propazine. Another registrant, Griffin Corporation, is now supporting the previously-cancelled
uses of propuzine on grain sorghum. The structure and nomenciature of propazine are presented
in Table A.l The phvsicochemical properties of propazine are listed in Table A.2.

TABLE A.l. Propazine Nomenclature
PC Code D0630%
Chemical structure Cl
(| H, |'| SN CH,
/\ /)\
H,C N N N ew,
F H ’

Common name Propazine
Molecular Formul C,H, N.CI
Maotecular Weight 2297
[UPAC name 6-chloro-M N -di-isopropyl-1.3.5riazine-2 . 3-diamine
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TABLE A.l. Propazine Nomenclature

CAS name

6-chioro-N N -bis(1-methylethyl)-1.3.5-triazine-2.4-diamine

CAS #

139-40-2

TABLE A.2. Physicochemical Properties of Propazine

or specific gravity

Parameter Value Reference

Meiting point 217.7°C RD D219079, 9/26/95. 5. Malak
pH. 5.66

Density. bulk density. [0.46 g/mL

Water solubility

3.8 ppmat 25 °C

Solvent selubiiin
(at 25 *C)

14.252 ppm in acetone
4,696 ppm in l-octanol

Vapor pressury

2.9 x 10% mm Hg at 20 °C

2.98 x 10”7 Torr at 45 °C

Product Chemistry Chapter of the
Propazine Reregistration Standard.
5/19/87

RD D219079, 9/26/95, 8. Malak

Dissociation constant,

pK

Not applicable; practically inscluble in water.

RD D219079, 9/26/95, . Malak

Qcranol/water
partiton coetticient

P=12347
Log P =308

B. EXPERIMENTAL DESIGN
B.1. Study Site Information
TABLE B.1.1. Trial Site Conditions.
Soil charactenistics Metearological data
Trial Identification Treatment Overall
{County. Statz, Year, plot Type G OM pH CEC Toral rai‘nfjﬂl average
{meq/g) {1nches) temperature
range (°C)
Crittenden. AR: 1994 2 Clay loam 1.6 5.6 223 1.32-5.31 11.7-32.6
(AR) 3 Clay 7 ss | s a
Weld. CO: 1994 2 Sandy loum (.9 6.5 170 020-3 00 62-31.1
(COE) 3 Sandy loum 0.7 7.2 19.2
Mzichell, GA. 1494 2 Sandy loam 1.1 6.8 7.2 3.10-11.90 19.2-30.7
(GA) 3 Sandy toam 0.9 6.8 73 w
Henderson, 1L: 1994 2 Sandy lToam 2.1 5.8 143 (0 00-4.65 12.8-29.3
L) 3 Sandy lvam 26 | 57 | 171 ()

DP# 323273/MRID No. 44287316
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TABLE B.1.1. Trial Site Conditions.
Soil characteristics Meieorplogical data
'!'rml Id-::‘"mricuuon Tff:alm:fl“'[ CEC Total rainfall Ei\eer:::lé
(Couni. State. Yean plot Type “oM pH ('n;cq/g) {inches) - lemper.';turc
range (°Cy
Chautaugua, kS, 1994 2 Loam 2.2 5.8 t6.0 0.00-7.40 39-36.4
(KSW) 3 Loam 22 | 59 | 146
Pemuscor. MO, 1904 2 Loamy sand 0.5 6.0 7.0 0.13-2.13 [1.3-31.3
(MO 3 Sandy loam 20 | 62 | 142
York. NE: 1904 2 Silty clay loam 2.5 5.7 213 1.4-4.45 -3
(NEW" 3 Silt loam 30 | 56 | 198 W
Caddoe, OK: 1994 2 Sandy lcam 0.7 5.0 3.3 0.1-2.3 16.2-35.6
(OKE) 3 Sandy Toam 10 | 52 8.8
Custer. OK: 1994 2 Sandy loam 0.6 4.9 8.3 0.00-1.30 4.4-389
(oKW 3 Sandy Joam 0.3 5.6 A (”
Tripp. SD; 1902 2 Clay 23 7.8 472 0.60-3.49 6.8-29.5
(SDE) 3 Clay 16 | 78 | 432
Waller, TX: 1904 2 Sandy loam 07 59 5.8 0.36-2.53 22.2-342
(TXE: 3 Sandy loam 1.0 6.0 6.0 (
Willacy, TX: 1904 2 Sandy clay loam 1.4 g0 31.6 0.10-3.65 17.2-36.9
(TXS) 3 Sandy clay loam 1| 81 | 321 (@
Lubbock. TX: 1994 2 Sandy loarn 0.5 79 20.0 0.10-1.90 10.2-38.1
(TXW) 3 Sandy loum 04 | 8.0 7.8 ®

' Treatment rates were hased on soil texture. Treatment Plot 2 i“low rise”) with soil described as coarse-. medium-. or fine-
lextured received one preemergence broadcast application at -0.75, 1.5, or 2.4 th ai/A. respeciively, Treamment Plot 3 (“high
rate” received 1 5. 3.0, or 4.8 ]b ai/A. respectively

(i) indicates tha: supplernental irngation was received

The actual temperature recordings are: (1) similar to the corresponding 10-year average for SDE
and TXS trials: (1) shghtly below the corresponding 10-year average for the AR. GA, MO, OKE,
OKW trials; (111} slightly above the corresponding 10-vear average for COE, IL, KSW, NEW,
TXW trials; and {1v) several degrees below the corresponding 10-year average maxima and
several degrees above the corresponding 10-year average minima for TXE. Precipitation (4.7-
33.30 inches) and mrrigation totaled approximately 35-338% of the 10-year average for all plots.
lrrigation was used to supplement as needed.
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TABLE B.1.2.

Study Use Pattern.

Apphcation )
Locarion Ep' Treatment Plot T Tank Mix
(City. State. Yzar) Hren Method; Vol. Rate RTE | Total Rate | 5 giuvams
. Timing (GPAY) | (Ibai/A) | (days) | (ibai/A)
Crittenden, AR 4 Ib/gal 2 1. Broadcast, | 10.00 2.40 NAS 2.40 None
1994 FIC (fine/finc) preemergence
(AR} 4 Ib/gal 3 I Broadcast. | 10.10 4.80 NA 1.80 None
FIC (fine/finc) preemergence
Weld, CO: 1994 4 ih/gal 2 1. Broadcast, 14.12 2.38 NA 238 None
(COE) FIC {fine/coarse: preemergence
4 Ib/gal 3 1. Broadcast. | 14.19 4.79 NA 1.79 None
RC ({finejcoarse preemergence
Mitchell, GA: 1994 | < Ib/gal 2 . Broadcast, | 10.00 0.75 NA 075 None
1GA) FIC (coarse/coarse) | preemergence
4 Tbigal 3 1. Broadcast: 10.00 1.49 NA 1.49 Naone
FIC {coarse/coarse) precmergence
Henderson. IL. = Ib/gal 2 I. Breadeast: | 1496 2.40 NA 140 None
1994 FIC (fine/couarse) Dreemergence
(L) 1 bvgal 3 | Broadcast, | 1507 | 483 | WNA 483 None
FC (fine/voarse preemergence
Chautauqua. K& 4 Ib/gal 1 1. Broadcast: | 10.80 1.68 NA 1.68 None
1994 FIC {medivm/medium) | precmergence
(KSWh A 1b/gal 3 | Broadcast | 1690 | 339 | NA 339 None
FIC (mediumymediumy | preemergence
Pemiscot, MO 4 Ib/gal 2 I Broadcast: 12.00 0.73 NA 075 None
1994 FIC {coarse/coarse) [ preemergence
(MO 1 Ib/gal 3 | Broadeast, | 1230 | 154 | NA 1.54 None
FIC {coarse/course) | preemergence
York. NE; 1964 -4 1b/gal 2 t. Broadcast, 10.19 1.48 NA 148 None
(NEW) FIC {mediuny preemergence
mediumi
4 Ih/gal 3 | Broadcast: 1016 295 NA 2.95 None
FiC imeditm/medium] | precmergence
Caddoe. Ok; 1904 -+ 'b/gal 2 L. Broadeast: 1500 0.78 NA 0.78 None
\OKE) FIC (coarsefeoarse) | preemergence
< ib/pat 3 L. Broadcast; 14.90 1.50 NA 1.50 None
F1C (coarsefcoarse) | preemergence
Custer, OK: 1994 4 |blygal 2 1. Broudcast; 15.80 (.64 NA [.o4 None
(OKW; FIC (mediumvcoarse] | preemnergence
4 Ih/gal 3 I Broadeast; 14.90 3.10 NA 3.10 None
FiC {mediurmicoarsey | preemergence
Tnpp, SD: 1994 4 [o/gal 2 1. Broadeast, 14.50 b5y NA 1.51 None
(SDEY [c {medium/{ine) preemergence
TN 3 }. Broadcast; | 13.98 290 NA 2.00 None
FIC (medium/fine} preemergence

DP# 323273MRID No 34287316
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TABLE B.1.2. Study Use Pattern.
Application ] ‘
Location Ep! T Plot ? " - Tank Mix
(City, State: Yeur: reatment Flo Method; ' \/o].1 Rarle RTI Total lele Adjuvants
Timing (GPA"y | (Ibai/A) | (days) | {lbai/A}
Waller. TX: 194 4 Ib/gal 2 1. Broadcast: 12.39 077 NA 0.77 None
{TXE) FIC (coarse/coarsey | preemergence
-t Ib/gal 3 1. Broadcast: | 12.01 1.49 NA 1.49 None
FIC {coarsefcoarse) | preemergence
Willacy, TX: [09:4 -+ ib/gal 2 . Broadeast: 10.56 2.43 NA 143 None
{(TXS: FIC {fine/rnedium) prezsmergence
4 b/gal 3 . Broadecast: [ 12.25 5.17 NA 5.17 None
FiC {fine/mediumn) preemergence
Lubbock, TX: 1944 | 4 Ih/gal 2 [. Broadcast: 14.53 1.47 NA .47 None
{TXW) FIC (medium/coarse) | preemergence
4 Ib/gal 3 L. Broadcast: 1515 3.07 NA 507 None
FIC {(medium/coarse) | preemergence

' EP = End-use Product.

* Plot 1 1s untreated control plot. Treatment Plot 2 (“low rate™) with soil described as coarse-, medium-, or fine-textured
recerved one preemergence broadeast application at ~0.75, 1.5, or 2.4 b ai/A. respectively. Treatment Plot 3 (“high rate”
recetved one preemergence broadcast application at ~1.5. 3.0, or 4.8 Ib al/A. respectively. Treatment rates were based on soil
texture listed 1n parertheses.  The first description is based on the Principal Field Investigator’s estimate of the test plot soil
texture class and the second description 1s based on a laboratory determination of soil texture and composition.

¥ GPA =Gallons per acre

* RTi = Retreatment Intervai

© NA = Not appleable

DP# 323273/MRID No. 44287316
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TABLE B.1.3. Trial Numbers and Geographical Locations.

Sorghum

NAFTA Grow iy Region Requested
) Submited N
Canada L's

=
28]

o0
[B%)

Total 13 12

B.2. Sample Handling and Preparation

Duplicate control and duplicate treated samples of sorghum forage, gram, and stover were
harvested from cach test plot of each trial site. The harvested samples were frozen within

7 hours of collection  Samples of sorghum forage (whole green plants) were collecied at the fate
dough or hard dough stage, and samples of sorghum grain and stover were collected at normal
harvest. The trosen samples were stored frozen for 0-95 days at the Neld iocation priov to
shipment via rreczer truck to Griffin Corporation (Valdosta. GA). Ongimally. the analvtical
phase of the siudy wus to be performed by Griffin Corporation: however, 1n order to expedite the
completion of the study, the sponsor opted to send the frozen crop samples to Corming Hazeiton,

DP# 323273/MRID Nov. 4287316 Page 8 of 16
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Inc. (CHI. Madiscn, W) for restdue analysis. All samples were maintained under frozen
condiions (-27.8 °C to -2.2 °C) unul they were homogenized. extracted. and analyzed.

B.3.  Analytical Methodology

Samples were analvzed for residues of propazine and its chlorometabolites using GC/MSD and
NPD method (CHW 6641-106. Method 1, Rev. 1) entitled “"Determination of Propazine,
Desethyl Atrazine (DEA). and Diamino Atrazine {DAA) in Forage, Grain, and Stover using
Capiliary Gas Chromatography with Mass-Selective Detection and Nitrogen-Phosphorous
Detection,” dated 10/16/96. A complete description of the method was included in the
submisston.

Briefly. u representative sample is soxhlet-extracted with acetone, concentrated by rotary
gvaporation. and diluted with acetone. An aliquot is extracted with ethyl acetate and saturated
sodium chlonde. The organic layer is reserved. and the water layer 1s reextracted. The organic
layers are combined and evaporated to dryness. Residues are redissolved in water and cleaned up
on a Chem-Elut column. Residues are eluted with 15% ethyl acetatate/hexane for isolation of
propazine and DEA (Fraction A) The eluate is evaporated to dryness, redissolved in ethyl
acetate, and analyzed for propazine and DEA using GC/MSD.

A second aliquot is taken for isolation of DEA. The aliquot is evaporated to dryness and
redissolved in water. The water solution is centrifuged and cleaned up on a Chem-Elut column.
Residues of DAA are eluted with 50% ethyl acetatate/hexane (fractiont B). The eluate is
evaporated to drvness, redissolved in acetone. and cleaned up on a LC-SCX column. Residues
are eluted with | N ammonium hvdroxide:methanol (1:3, v:v). The eluate is mixed with
phosphate butter (pH 6.5) and ethy! acetate. The organic layer is reserved, and the water layer is
reextracted. The organic layers are combined and evaporated to dryness. Residues are
redissolved in ethyl acetate and analyzed for DAA using GC/NPD. The limit of quantitation
(LOQ) for proparine. DEA. and DAA in all commodities is 0.05 ppm.

Method ventication was performed prior to analysis of sorghum samples. The analytical method
was validated for propazine and DAA in/on sorghum forage, grain, and stover by analyzing two
samples fortified with one compound at .03 ppm, 0.10 ppm, and 0.500 ppm. The analytical
method was validated for DEA injon sorghum forage, grain, and stover by analyzing two samples
fortitied with one compound at 0.0575 ppm, 0.115 ppm, and 0.575 ppm. Recoveries ol
propazine ranged 88-118% with an average recovery of 103% + 12.6 for sorghum forage {n=6),
63.9-133% with an average recovery of 89.7% + 27 .4 for sorghum grain (n=6), and 92.5-136%
wrth an average recovery of 125.1% =+ 16.8 for sorghum stover (n=6). Recoveries of DEA
ranged 89.7-1019%4 with an average recovery of 98.3% x 7.3 for sorghum forage (n=6), 7.34-
130% with an average recovery of 111% =+ 19.9 for sorghum grain (n=6), and 87.8-126% with an
average recovery ot 109% % 15.5 for sorghum stover (n=6). Recoveries of DAA ranged 37.2-
[38% with an uveruge recovery of 89.5% = 42.8 for sorghum forage (n=6), 46.8-70.6% with an
average recovery of 61.9% + 10.3 ror sorghum grain (n=5), and 59.6-102% with an avcrage
recovery of 75.27¢ + 15.2 for sorghum stover (n=6).

DP& 312327 YMRID No. 44287316 Page 9 of 10
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C. RESULTS AND DISCUSSION

Concurrent method recovery data are presented in Table C.1. Apparent residues of propazine.
DEA. and DAA were each below the method LOQ (<0.05 ppm) in/on all untreated samples of
sorghum forage, grain. and stover.

Sample storage conditions and intervals are summarized in Table C.2. The maximumn storage
intervals of crop samples from harvest to analysis for residues of propazine and DEA were

809 days (26.6 months) for sorghum forage, 779 days (25.9 months) for sorghum grain, and 787
days {25.9 months) for sorghum stover. The maximum storage intervals of crop samples from
harvest to analys:s for residues of DAA were 809 days (26.6 months) for sorghum forage. 784
days (25.8 rmonths) for sorghum grain, and 782 days (25.7 months) for sorghum siover. The
petitioner indrcated that a storage stability study has been initiated and will be submitted in a
separate report. In addition. to support sample storage conditions and intervals, the petitioner
provided storage stability data for sorghum forage, grain, and fodder submtted in conjunction
with the sorghum metabolism study (MRID 44184814). These data indicate that residues of
propazine, DEA. and DAA are stable in/on frozen fodder for up to 24 months. Additionally, the
available storage stability data (MRID 41258601) for commodities of corn show that residues of
DEA and DAA are stable for at least 24 months.

Residue data from the sorghum field trials are reported in Table C.3. A summary of propazine
residue data for sorghum is presented in Table C.4. Residues of propazine and DEA were each
less than the LOQ {<0.05 ppm) i/on sorghum forage, grain, and stover harvested 69-117 days
(forage) and 85/80-152 days (grain and stover} following a single broadcast preemergence
application of the 4 Ib/gal FIC formulation at a rate of 1.47-2.43 lb ai/A. Residues of DAA were
less than the LOQ (<0.05 ppm) to 0.087 ppr w/on sorghum forage and less than the 1.OQ (<0.05
ppm) infon sorghumn grain and stover harvested 69-117 days (forage) and 85/86-152 days (grain
and stover) tullowing a single broadcast preemergence application of the 4 Ib/gal FIC
formulation at a rate of 1.47-2.43 |b ai/A.

DP# 323273/MRID Noew 44287316 Page 10 of 1o
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TABLE C.1. Summary of Concurrent Recoveries of Propazine and its Chlorometabolites, DEA and
DAA from Sorghum.
Matrx Spike level (ppm} | Sampic s:ze (n) Recoveries | %} T Mecan = std des
Propazine
Sorghum forage 0.0500 11 934, 101108 111, 11E, 113, 114, 100+ 14§
114, 120, 124, 135
0.100 2 94.5,.99.0
0.475 1 95.0
Sorghum graiv 0.0500 2 90.8, 124 1210 14.9
0.100 Il 69.5.70.5. 83.5, 83.5. 88.5, 94.5. 10).
101. 102, 107. 110
0.500 [ 96.8
Sorghum stover 0.0500 7 86.2. 108, 109. 111, 113, 125.129 129+ 16.3
0.100 7 83.0. 86.5,109. 110, 115, 117, 118
.300 2 69.8, 102
DEA
Sorghum forage 0.0575 i1 £7.0. 87.8. 103, 106. 110, 116, 120, 109+ 16.8
123, 126, 131, 134
Q.I15 2 86.1.93.0
0.575 | 96.3
Sorghurm grain 0.0575 2 85.94.5 953+ 17.0
0.115 it 63.9.72.6.77.0.88.7,91.2, 68.3. 103.
(12,115, 117, 119
(}.575 | Q3.4
Sorghum stover 00575 3 94.3.988, 114, 119, 122,123, 126, 105+ 18.3
128
0.115 7 313.817,835.96.5. 111,114,121
0.575 [ 71.3
DAA
Sorghum forage i 0.0500 10 56.6, 80.0. 95.6. 99 .6, 100. 102, 105, 108 =297
LIS, 140 142, 178
0,100 2 93.0, 105
0.500 1 88.6
Sorghum grain 0 0500 2 78.2, 140 823+2506
0.100 i 33.1.64.0. 65.5,69.0, 76.5, 83.5, 85.5,
87.0.950.102. 112
0.500 | 60.0
Sorghum stover 0 0500 7 101, 116. 120, 120, 124, 126. 127 960 « 273
0.100 7 49.2.61.0.67.0. 88.5,89.5, 108, 111
0 500 2 48.8.94.0
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o Ywf  Vropuzine/PC Code 080808/Griffin Corporation
:LV 3 l DACO 7.4 1/OPPTS 860.1500/0ECD IIA 6.3.1. ¢.3.2. 033 and I1IA 831, 8.3.2. 3.3 5
Ly A"

{"rop Field Trial - Sorghum

TABLE C.2.

Summary of Storage Conditions.

Matrix (RAC or Luracty Analyte Storage Actual Storage Interval of Demonsirated Storage Stabnliy
Temp. {°C} Duration '
Sorghum forage Propazine -32t0 22 at 755-809 days The petioner ndicated 1hat & storape
Griffin (2:4.8-20.6 months) | stabihty study has been tmtiarzd and will ke
DEA -27.810-2.2 submutied 1n a separale repon
at Comung
DAA Hazelton 729-809 days In adivon. the pennoner provided slorage
(24.0-26.6 months) | stability dala for sorghum forage. gram. and
Sorghum grain Propazme | -321022a 693-779 days foddes submitied in conjunction with the
Griffin (22.8-25 6 months} sorghum metabolism study (MRID
DEA 27 81002 DD3 14814, These data indicate that the
at Corming melabolic profiles of select Ef()[‘ghflm extracts‘
DAA Hazelton 694-784 days are reasonably unchanged atter 23 months of
(22.8-25.8 months) | freczer siorage.
Sorghum stover Propazine -32t0 22 at 695-787 days Additionally. the availabls storage stability
Griffin | (22.9-25.9 months) | gyta (MRID 41258601) for RAC's of corn
DEA 2781022 show that residues of DEA and DAA ate
ar Corming - stable for at least 24 months.
DAA Hazelton 698-782 days
123 0-25 7 months)

' Actual storage duration from collection to analysis. All samples were analyred 2-8 days of extraction.

TABLE C.3. Residue Data from Crop Field Trials with Prapazine.
Trial ID ) Crop. | Commodity | Treatment | Total Rate | PHI Residues (ppm)
{County, State: |Region Varor M ot ! (b WA d
Year) anety or Matnx Flot AFAY | (days) Propazine | DEA DAA Total
Crittenden, AR, | 4 Sorghum: {orage 2 240 S84 INQ.NQ'| NOQ, NQ. NQ, NG
1994 I Cherokee | ifine/finc NQ NQ
(AR) priun 36 | NQ.NQ | NQ. | NO. | NQ.NQ
NQ NQ
stover {36 NQ.NQ NQ, NQ. NQ.NQ
) NQ NQ
Weld, CO: 5 Sorghum. forage 2 28 D6 NQ. NQ NQ. | 0.050, | <0.150,
1994 577 (1ne! NQ 0.059 <0.159
(COE) eram Epane) 135 | NO.NQ | NQ. | NQ. | NQ.NQ
NQ | NQ
“over 135 NQ.NQ | NQ. | N | NQ NG
NQ | NQ
Mitchell, GA: z Sorghum: forage 3 .49 76 NG, NQ NQ. NQ. NQ. NQ
1994 DK 64 {coarse/ NQ NQ
(GA) prun | 0SS 108 | NO.NQ | NQ. | NQ. | NQ.NQ
NQ NQ
stover 108 NQ, NQ NQ. NQ. NQ. NQ
NQ NQ
(38 323273/MRID No 34287316
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Fropazine/PC Code 080808/Griffin Corporation
DACO 7.4 1/OPPTS 860.1500/0ECD I1A ©.3.1. 6.3.2.0.3.3 and II1A 8.3.1,8.3.2, 833
Crop Field Trial - Sorghum

TABLE C.A Residue Data from: Crop Field Trials with Propazine.
Trnal 1D . Crop. | Commedity | Treatment | Total Rate | PHY Residues (ppm)
{Couniy. Stare, | Remon Vari M Plot ' Ib 2i/A di
Year! anety or Matzx ot dbava) | (days) Propazine | DEA DAA Total
Henderson. 11.. 3 Sorghurm. forage N 240 89 NQ. NQ NQ. NQ. NQ. NQ
1994 Patriot (fine/ NG NQ
Ly 8703 qam | S0 125 Tnoone [ Ne | ne [ NeoNg
NQ NQ
stover 125 NQ. NQ NQ. NG NQ. N)
NQ NQ
Chautauqua. 3 Sorghum: forage 2 | 68 117 NQ. NQ NQ. NG. NQ. NQ
KS. 1994 Hogemeye {medium/ NQ NQ
(KSW) T 688 gram | Tedmm 152 | NQ.NQ | NQ. | NQ. | NQ.NQ
NQ NQ
slover 152 | NQ.NQ | NQ. | NQ. | NQ.NO
NQ NQ
Pemiscot, MO. 4 Sorghum; jorage 3 154 g5 NQ, NQ NQ. NQ. NQ. NQ
1994 Agratech (coarse/ NQ NQ
(MO 6K4613C gram coarse) 133 NG, NQ NQ. NG, NO.NO
NQ NQ
stover 133 | NQ,NQ NQ. NQ. NQ.UNQ
NQ NQ
York, NE: 5 Sorghum; forage 2 1.48 95 NGQ. NQ NQ, NQ. NQ. NG
1994 NK 1210 (mediumy NQ NQ
(NEW; 1
gran medium; 126 | NQ.NQ | NQ. | NQ. | NQ.NQ
NQ NQ
slover 126 | NQ, NQ NQ, NQ, NQ. NQ
NQ | NQ

[DP# 322273/MREID No 14287316
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Propazine/PC Cade 080808/Griffin Corporation
DACO 7-4.1/OPPTS 860. 1500/0ECD 1A 6.3.1.6.3.2. 6 3.3 and IIIA B.3.1. 8.3.2.8.3.5
Crop Field Trial - Sorghum

TABLE C.5. Residue Data from Crop Field Trials with Propazine.
T(;m] 19 State: | Ree Crop: | Commuodity | Treaiment | Total Rate | PHI Residues (ppm»
{‘YC(;IUTQ‘ tates | Regron Variety or Matnx Piot ! (fb a/Ay | (days) Propazine | DEA ( DAA Total
Caddo. OK: ) Sorghum: forage 3 1.50 62 NQ. NQ NQ. NQ. NQ. NQ
1004 W-632-W {coarse/ NQ N
(OKE) —— 112 | NO.NQ | NQ. | NO. | NQ.NQ
NQ NQ
stover 112 NQ.NQ NQ. NQ. NQ.NQ
NQ | NQ
Custer. OK: O Sorghum: forage 2 1.64 92 NQ. NQ NQ. NQ. NQL.NQ
1994 NK {medium/ NQ NQ
(OKW) KS714Y graun coarse) 127 NQ.NQ NO. NG, NG. NQ
NQ NG
stover 127 NQ, NQ NQ. NQ. NQ. NQ
NQ NG
Tripp. SD. i 7 Sorghum: forage 2 1.51 77 NQ. NQ NQ, NQ. NQ. NQ
1994 i Pioneer {medium/ NQ NQ
ISDE) 8855 orain fine) 112 | NQ.NQ | NQ | NQ | NQ.NOQ
NQ NG
stover 132 NQ. NQ NQ. NQ. NQ. NQ
NQ | NO
Waller, TX: & Sorghum; forage 3 1.49 69 NQ. NQ NQ. NQ, NQ. NG
1994 GSA-1290 tcoarse/ NQ NG
(TXE) grain coanc) 85 | NQ.NQ | NQ. | NQ | NQ.NQ
‘ NQ NQ
stover 86 NQ. NQ NQ. NGQ. NQ, NQ
NQ NQ
Wiilacy, TX; 4 | Sorghum; forage 2 243 76 NQ,NQ NQ. NQ. | NQ.NQ
1994 RS200-E (fine! NQ | NOQ
(TXS) ran | medum 97 | NQ.NQ | NO. | NQ. | NQ.NQ
NQ | NQ
stover 97 NQ, NQ NQ. NQ. NQ, NQ
NQ NQ
Lubbock. TX: § Sorghun forage 2 1 47 78 NQ.NQ NQ. 0.068. | <0.168.
1964 ORD- (medium/ NQ 0.087 <0.187
(TXW) Bonus erun couarse) 125 NQ. NQ NQ. NO. NQ. NO
NQ NQ
stover 125 NQ, NQ NQ. NQ. NG, NQ
NOQ NGO

' Plot 1 is unmireaied control plot. Treatment Plot 2 (“low rate”) with soil described as coarse-. medium-, of fine-1citured
received one preemergence broadeast application at - 0.75. 1.5, or 2.4 1b a/A, respectively. Treatment Plot 3 (“high rate”
received onc preemargence broadcast application at - 1.5. 3.0, ar 4.8 Ib w/A, respectively. Treaument rates were based on so1l

texture listed in parentheses

texture class and the second deseription 18 based on a laboratory determinaioen of soil texture and composition.
* NOQ = Not quantfiable. less than the LOQ (<0.05 ppm)

The first description is based vn the Pnncipal Freld Tavestigator’'s “estimate” of the test plot soi

[xP# 327

273/MRID No 44287316
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!*I Propazine/PC Code 080808/Gritfin Corporation

o 1.9 DACD 7.4 /OPPTS 860.1500/OFECD 1A 6.3.1. 6.3.2.
< B {yop Faeld Tread - Sorghum

A 3and IMIA8.3.1.8.3.2,

TABLE C.4.

Summary of Residue Data from Crop Field Trials with Propazine.

T Tetal Residue Levels (ppm) |
Commodity Anglvle AES:: [}:\{/i) [
(W BifA) . n Min Max. HAFT Median Mean Std. Dev.
Sorghum furaze | Propazine | 147-243 [69-117 | 26 <0.05 <0 03 <003 <0.03 <0.05 s
DEA 26 | <0.05 <0.05 <0.05 <005 <0.0% -
DAA 26 | «0.05 0.087 0.078 0.05 0052 0008
Tuoial 26 <0.15 <0.187 <0.178 0150 0.132 0.008
Sorghum grain | Propazine [ 1.47-2.43 85152 | 26 | «0.05 <0.05 <0.05 <0.05 L0 -
DEA 26 | <005 <0 05 <0.05 <0.05 <005
DAA 26 <0.05 <(.05 <0.05 <0.05 <0 05
Total 26 | <013 <0.15 <0.15 <0.15 <013
Sorghum stover | Propazine | [.47-2.43 [86-152] 26 | <0.05 <005 <0.05 <0.05 <003
DEA 26 «<0.05 <0.05 <0.05 <0.05 <005
DAA 26 | <005 <0.05 <0.05 <0.05 <003 -
Total 26 | <0.15 <0Q.15 <0.1% <0.13 <015 -

' For the deterraination of mimmumn, maximum, HAFT, median
was used for residues reponted as nonguantifrable (NQ) in Table C 3.
" HAFT = Highest Average Freld Trial.

D. CONCLUSION

. mean. and standard deviation values, the LOQ (< 0.05 ppm»

The submitted sorghum field trial data reflect the use of propazine at a total rate of 1.47-2.43 1b
ai/A with a 69- to 1 17-day PHI for sorghum forage, and a 85/86- to 152-day PHI for sorghum
grain and stover. A single broadcast preemergence application of the 4 1b/gal FIC formulation
was made at 1.47-2423 b aifA. An acceptable method was used for quantitation ol res:dues infon

sorghum commodities.
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. _!a,l Propazine/PC Code 080808/Griffin Corporation
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