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MEMORANDUM ngplpg Eiﬁf\%{i sion AND TOXIC SUBSTANCES

IENTIFIC DATA | EVIEWS
SCit EPA SERIES 361
Date: 3:-May-2007

Subject: Florasulam. First Food Use Petition for the Establishment of Tolerances on the Raw
Agricultural Commodities of Barley, Oats, Rye, Triticale, and Wheat. Summary of
Analvtical Chemistry and Residue Data. PP#6F7061

DF Number: 333759 Decision Number:366694

F( Code: 129108 MRID Numbers: 46808003, 45808018,
46808019, 45808020,
46808021, 45808025,
46808031, 45808128,
46808129, 46808208,
46827902, 45827903

4 CCFR 180. Not established Chemical Class: Sulfonanilide and

- triazolopyrimidine Herbfmcles
From: Thurston G. Morton, Chemist y /{ ) 7 /

Reregistration Branch 4

Health Effects Division (7509P) 5 //‘ j' A
Through: Susan V. Hummel, Branch Senior Scientist y vy A
Reregistration Branch 4 JWV e

Health Effects Division (7509P)

Chemistry Science Advisory Council
Health Effects Division (7509P)

To: Karlyn Bailey, Risk Assessor
Registration Action Branch 2
Health Effects Division (7509P)

Toanne Miller/Dianne Morgan, RM #23
Herbicide Branch
Registration Division (7505P)

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Page 1 0f 29 & N




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 2 of 184

Executive Summary

Florasulam, N-(2, 6-difluorophenyl)-8-fluoro-5-methoxy| 1, 2, 4]triazolo[1, 5-c]pyrimidine-2-
sulfonamide. is a sulfonamide herbicide that is currently registered in Europe and Canada for use
n cereal weed control. Florasulam is being developed in the U.S. for control of wild buckwheat,
wild mustard, volunteer canola, field pennyeress, common chickweed, shepherd’s purse,
bedstraw, and smartweed, when used in a post-emergent application in wheat, barley, oats, rye,
and triticale, The mode of action at the cellular level involves the inhibition of the enzyme,
acetolactate synthase (ALS).

Dow Agrosciences, LLC proposes the establishment of tolerances for residues of florasulam per
se in/on the following commodities:

Barley grain .., e 0.01 ppm
Bartey FOTAEE oot ettt e 0.05 ppm
Barkey DAY ..o e e 0.05 ppm
Barley straw . v BTV OT U U YRR ORVSTTUPITOO 0.05 ppm
L L T DO SO SPOUSS 0.01 ppm
QIS TUTAZE L1ttt et e et e et e s ebaaessa b e e et b st et et reenes 0.05 ppm
OIS BAY L L et e e e et en e en e eae e 0.05 ppm
CIATE ST Lottt ettt et e et seeraare et et aee e e e ebasreaa e s as st 0.05 ppm
Rye grain ... et ar e esae e e et e et e bt ettt aanes 0.01 ppm
RYE JOTREE e e et e e peae e e e st e 0.05 ppm
Rye hay e e s e e TSRO 0.05 ppm
Rye straw ............ e e e e e e e et et b et nsa s 0.05 ppm
THICALE EUAI oo e e ettt 0.01 ppm
Triticale fOraZE ..ot et e 0.05 ppm
THTCRIE BAY 1o et e 0.05 ppm
Triticale straw.....ccooveeriinnn. SOOI e e s R 0.05 ppm
Wheat grairnt ............. T T e e e e ettt e mr 4 e srare e e bt e e et en 0.01 ppm
WHEAL FOTABE (oot e e e e 0.05 ppm
WHEAE DY e e e et (.05 ppm
Wheat SUAW . e, e e e et b n e s et s ae e ens s 0.05 ppm

The end-use products are formulated as an emulsifiable concentrate with the following respective
concentrations of the active ingredient (a.i.): 4.84% a.i., 0.58% a.i., 0.25% a.i., and 0.39% a.i. It
may applied by either ground or aerial equipment at an application rate of up to 0.0045 pounds
a.1. per acre per season. A pre-harvest interval (PHI) of 60 day 1s listed on the label. Livestock
may not be allowed to graze for 7 days after application of florasulam. A plant-back interval of 3
months is listed on the label for field com, pop com, seed corn, sweet corn, and sorghum. A
plant-back interval of 9 months is listed for alfalfa, canola, chickpea, soybean, dry bean, field
pea, flax, lentil, potato, saftflower, sugar beet, and sunflower. A [2-month plant-back interval is
listed for other crops.

The nature of the residue in wheat is adequately understood. In an acceptable wheat metabolism
study using twu radielabels and an application rate reflecting 10X, the parent was identified
along with three metabolites. The metabolites were identified as the glucose conjugate of 4-OH
phenyl florasulam. 4-OH phenyl florasufam, and 2-sulfonamide (See Figure 1 for chemical
structures). The residue of concern in wheat for both tolerance expression and risk assessment is
parent lorasulam per se (D332983, K. Bailey, 5/31/2007).
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The nature of the residue in livestock is adequatety understood. The metabolism of florasulam in the
laying hen and goat were similar, In both species, the majority of the radioactivity was found in the
excreta. Most of the parent compound in goat and hen was eliminated unchanged with minor
unknown metabolites at unquantifiable levels. No significant cieavage of the sulfonanilide bridge
was cbserved. Radioactivity levels in tissues were low in the exaggerated rate metabolism studies.
Therefore, for this petition no tolerances are required for livestock commodities. If in the future,
uses are added which have livestock feed ttems this decision will be revisited.

Residues of florasulam as the N-methyl florasulam derivative were determined by capitlary gas
chromatography with mass selective detection (GC/MSD). This is a specific method that
identifies/quantifies florasulam, the parent compound only. The limit of quantitation LOQ for
florasulam was established at 0.01 ppm for grain and at 0.05 ppm for forage, hay, and straw.
Radiovalidation of enforcement method was not conducted due to low radioactivity. The
enforcement method will be submitted to BEAD/ACL for a petition method validation (PMV).

Tolerances are being proposed for wheat, oats, rye, barley, and triticale. Canadian and 1.8, field
trials were submitted for wheat, rye, barley, and oats. Residues of florasulam were below the
LOQ for grain (0.01 ppm) and forage, hay, and straw (0.05 ppm). Field trials were not submitted
for several of the required EPA regions but additional field trials were submitted for Canadian
regions. Since residues were less than the LOQ, HED will allow the reduced dataset.

The supervised field trials indicated that residues of florasulam in grain of wheat, barley and oats
were non quantifiable (<0.01 ppm), following a single foliar application at exaggerated rate (2 X
the proposed maximum seasonal application rate). In addition, the metabolism studies in wheat,
treated with "*(-DDE-570 at the exaggerated rate of 50 g a.i./ha (10X the proposed maximum
seasonal rate). indicated very low radioactive residue levels (maximum of 0.002 ppm). HED
concludes that it is unlikely that residues of florasulam in processed food/feed items will
concentrate when treated according to the proposed use pattern (0.0045 Ib a.i./acre). The
proposed tolatance of 0.01 ppm for the raw agricultural commodity (RAC) will cover potential
residues of florasulam in the processing commodities of wheat, barley and oats.

In the confined rotational crop study, florasulam was applied at a 1.5 X exaggerated application rate.
Spring wheat, sunflower, cabbage and carrots were planted at 30 days after treatment (DAT) of soil.
Spring wheat, sunflowers, cabbage and carrots were harvested at maturity i.e., 168 DAT (spring
wheat and suntlowers), 195 DAT (cabbage), and 156 DAT (carrots). Each crop was separated
into fractions as spring wheat (ears and straw), sunflower (heads and stems), cabbage (shoots)
and carrot (lcaves and roots). None of the fractions from rotational crops had total radioactive
residues (TRRs) greater than 0.01 ppm. Therefore, no further attempt was made to characterize
radioactivity. No tolerances for rotational crops are needed at this time.
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Regulatory Recommendations and Residue Chemistry Deficiencies

Provided a revised Section F is submitted with correct raw agricultural commodity definitions
and the correct spelling of the chemical name for florasulam, the residue chemistry database
supports a conditional registration. The registration should be made conditional until successful
completion of the PMV and submission of the analytical reference standard.

A human health risk assessment for florasulam is forthcoming.
Background

Florasulam, N-(2,6-difluorophenyl)-8-fluoro-5-methoxy[ 1, 2, 4]triazolo[1, 5-c]pyrimidine-2-
sulfonamide, is a sulfonamide herbicide that is currently registered in Europe and Canada for use
in cereal weed control. Florasulam is being developed in the U.S. for control of wild buckwheat,
wild mustard, volunteer canola, field pennycress, common chickweed, shepherd’s purse,
bedstraw, and smartweed, when used in a post-emergent application in wheat, barley, oats, rye,
and triticale. The mode of action at the cellular level involves the inhibition of the enzyme,
acetolactate svnthase (ALS).

Compound Chemical Structure

Common name Florasulam

Company experimental name DE-570 or EF-1343

IUPAC nanu: 2" ¢, &-trifluoro-5-methoxy-s-triazolo [ 1,3-c]pyrimidine-2-sutfonanilide

CAS name N-(2,6-difluorophenyl)-8-fluoro-3-methoxy[ t, 2, 4]triazolo[1, 3-c]pyrimidine-2-
sulfcnamide

CAS # 145701-23-1

End-use product/i:p Florasulam Suspension Concentrate

Molecular Formula CiaHg F3 N;O,S8

Molcoular Mass 359.3
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_Figure 1. Chemucal structures of identified metabolites.

Cheniical Name _
4-hydroxy florasulam

Ghucose conjugate of 4-hydroxy florasulam

2-suifonamide

Ll Physical State Solid PMRA Leb Services

z Melting point/range 193.5.230.5°C

: Specific gravity 1.53 at 22°C

u Water solubifit: Medium Solubility (/L)
water 0.121

o pH 5 0.084
pH 7 6.36

a pH 9 94.2

Solvent soluhili Solvent Solubili ;

m acetone 123
acetonitrile 72.1

> ethyl acetate 159

[ | methanol 9.81
dichloromethane  3.75

I xylene 1227

n-octanol 0.184

U n-heptane 0.000019

u Vapor pressure 15 107 Pa at 25°C

< Disgociation conswant (pK,) 4.54

Octanol/water parhtion coefficient (K.,,) at pH Log K\,

€ 220 4 1.00

n 7 -1.22
10 -2.06

m UV /visible absorption spectrum Form Amax {nm
Acidic 2598

(f)] 203.8
Basic 262.4

)
Methanotic 204.1
No absorbance above 300 nm.
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860.1200 Directions for Use

EF-1343 62719-LAN Emulsifiable | Wheat, Barley, Qats, Annual broadleaf Under
Concentrale Rye, Triticale weeds Review

(EC)
EF-1383 €62719-LL1 0.58% Emulsifiable | Wheat, Barley, Rye, Annual broadleaf Under
Concentrate Triticale weeds Review

(EC)
GF-184 42719-LAG 0.25% Emulsifiable | Wheat, Barley, Oats, Annual broadleaf Under
Concentrate Rye, Triticale weeds Review

(EC)
GF-1727 72 T19-LAE 0.39% Emulsifiable | Wheat, Barley, Oats, Annual broadleaf Under
Concentrate Rye, Triticale weeds Review

(EC)

Broadcast foliar
(from 3-leaf stage treated crops 7 days
upteflagleal g g0 ke | 00044 1 0.0044 60 | following application.
emergence Zadoks Application through any
scale 39) [Grounc type of irrigation equipment
or aerial] is prohibited.
Livestock may be grazed on
Broadcast foliar treated crops 7 days
(from 3-lcaf stage following application.
up to joint stage 0.39% EC C.0044 1 .0044 60 Application through any
Zadoks scale 311 type of irrigation equipment
[Ground or aerial’ is prohibited. Do not apply
after boot stage.
Livestock may be grazed on
Broadcast foliar treated crops 7 days
(from 3-leaf stage following application.
up to joint stage (.58% EC 0.0045 1 0.0045 60 Application through any
Zadoks scale 31 type of irrigation equipment
{Ground or avrial is prohibited. Do not apply
after boot stage.
Broadeast foliar Livestock may be grazed on
(from 3-leaf stage treated crops 7 days
up to flag leaf following application.
eli;ergcnce Zadoks 4.84% EC 0.0045 0.0045 60 Application through any
scale 39) [Ground type of irrigation equipment
or aerial] is prohibited.

*PHI of 60 days privw to harvest was listed on the label. This would be correct {or grain and straw. HED has concluded the
arowth stage at which the application is conducted is @ more appropriate indicator instead of a numerical PHI.
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A plant-back interval of 3 months is listed on the label for field corn, pop corn, seed corn, sweet
corn, and sorghum. A plant-back interval of 9 months is listed for alfalfa, canola, chickpea,
soybean, dry bean, field pea, flax, lentil, potato, safflower, sugar beet, and sunflower. A 12-
month plant-back interval is listed for other crops.

Conclusion: The submitted product labels for EF-1343, EF-1383, GF-1727, and GF-184 are
adequate to allow cvaluation of the residue data relative to the proposed use on wheat, barley,
oats, rye, and triticale.

860.1300 Nature of the Residue - Plants
46808003 DER doc

In the metabolism study, ['*C}-DE-570 (>98%) formulated with EF 1343 blank formulation,
radiolabeled as | 14C]-phcnyl-XDE—570 and ['*C]-TP-XDE-570 was applied to winter wheat at crop
growth stages of BBCH30 (stem clongation-early application) and BBCH49 (postflag leaf
emergence/first awns visible-late application) at 50 g a.i./ha. The rate used herein was equivalent to
10X the proposed label rate of 5 g a.i/ha. The formulation used in the metabolism study was
identical to that used in the residue studies and that proposed for registration. Winter wheat plants
(10 plants/tub} were planted in sandy loam soil contained in tubs. "*C-DE-570 formulations were
applied to run-off to wheat plants using a spray gun. All tubs were placed outdoors, for the duration
of the in-life phase of the study, in the lysimeter complex. In addition to natural precipitation, the
plants were watered at the soil surface as required. Plants were harvested within 18 hours of
treatment (day (1), 30 days after treatment, and finally at crop maturity (129 days after BBCH 30
application and 65 days after BBCH 49). ‘

After early application (BBCH 30 crop stage) and sampling of immature whole wheat plant (0 day
after application), the parent {71%, 2.9 ppm phenyl- and 63%, 2.0 ppm TP- labeled TRR) and one
other major metabolite identified as the glucose conjugate of 4-OH-(phenyl)-DXD-570 (19%, (.79
ppm phenyl- and 24.6%, 0.027 ppm TP- labeled TRR) Two minor metabolites were also identified:
4-OH-(phenyl 1-IDXD-570 (0.9%, 0.038 ppm phenyl- and 0.84%, 0.027 ppm TP-labeled TRR) and
2-sulfonamide (1.5%, 0.048 ppm TP-labeled TRR) was also identified. A total of 91% of the
phenyl- and ‘T'P-labeled TRR was identified. A total of 97% of phenyl- and TP-labeled TRR was
extractable. A total of 5.3% (0.22 ppm) phenyl- and 4.9% (0.16 ppm) TP-labeled TRR was not
identified. However, this TRR consisted of several minor components, more polar than florasulam.

After late application (BBCH 49 crop stage) and sampling of immature whole wheat plant (0 day
after application}, the parent (84%, 0.57 ppm phenyl- and 81%, 0.61 ppm TP- labeled TRR) and one
other major metabolite the glucose conjugate of 4-OH-(phenyl)-DXD-570 (8.5%, 0.058 ppm pheny-
1 and 8.5%, 0.064 ppm TP-labeled TRR) were identified. A total of 90% of the TRR was identified.
A total of 94%; of the phenyi- and TP-labeled TRR was extractable. A total of 1.9% (0.014 ppm)
phenyl- labeled TRR was not identified. However, this TRR consisted of several minor components,
more polar than florasulam. Two minor metabolites were also identified: 4-OH-(phenyl)}-DXD-570
(1.2%, 0.0087 ppm phenyl- and 0.4%, 0.003 ppm TP-labeled TRR) and 2-sulfonamide (0.7%, 0.005
ppm TP-labeled TRR) were also identified.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Page 7 of 29




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 8 of 184

After early application (BBCH 20 crop stage) and sampling of immature whole wheat plant (30 days
after application), the parent (28%, 0.12 ppm phenyl- and 27%, 0.11 ppm TP-labeled TRR) and one
other major metabolite the glucose conjugate of 4-OH-(phenyl)-DXD-570 (21%, 0.083 ppm phenyl-
and 12.8%, 0.051 ppm TP-labeled TRR) were identified. Two minor metabolites were also
identified: the 4-OH-(phenyl)-DXD-570 {(6.8%, 0.027 ppm phenyl- and 15.1%, 0.060 ppm TP-
labeled TRR) and 2-sulfonamide (1%, 0.051 ppm TP labeled TRR) was also identified. A total of
56% the phenyl- and TP-labeled TRR were identified. A total of 63% of the phenyl- and 77% of the
TP-labeled TRR was extractable. A total of 2.7% (0.011ppm) phenyl-labeled TRR was not
identified. However, this TRR consisted of several minor components, more polar than florasulam.

After late application (BBCH 49 crop stage) and sampling of immature whole wheat plant (30 days
after application), the parent (27%, 0.03 ppm phenyl- and 32%, 0.041ppm TP-labeled TRR) and one
other major metabolite the glucose conjugate of 4-OH-(phenyl)-DXD-570 (41.5%, 0.051 ppm
phenyl- and 14%, 0.024 ppm TP-labeled TRR) were identified. A total of 69% phenyl- and 51% of
TP-labeled TRR was identified. A total of 69% of the phenyl- and 78% of TP-labeled TRR was
extractable. A total of 26% (0.034 ppm) TP-labeled TRR consisted of several minor components.
Each of these components was estimated to be less than 0.01 ppm. No other metabolite was
identified.

After early application (BBCH 30 crop stage) and sampling of mature wheat straw (129 days after
application), no parent compound was identified. However, some metabolites were identified: the
glucose conjugate of 4-OH-(phenyl)-DXD-570 (6.3%, 0.003 ppm phenyl- and 2.5%, 0.0018 ppm TP-
labeled TER.}, 4-OH-(phenyl}-DXD-570 (8.4%, 0.0041 ppm phenyl- and 1.6%, 0.0012 ppm TP-
labeled TRR) and 2-sulfonamide (4.7%, 0.0034 ppm TP-labeled TRR). A total of 15% of the
phenyl- and 8.8% of the TP-labeled TRR were identified. A total of 61.4% of'the phenyl- and 78.2%
of the TP-labeied TRR were extractable. A total of 45.8% (0.02 ppm) phenyl- and 43% (0.03 ppm}
of the TP-labeled TRR was not identified. However, this TRR consisted of several minor
components, more polar than florasulam. Each of these metabolites was estimated to be less than
(.01 ppm.

After late application (BBCH 49 crop stage) and sampling of mature wheat straw (65 days after
application), residues were identified as parent (14%, 0.057 ppm phenyl- and 7%, 0.02 ppm TP-
labeled TKR), the glucose conjugate of 4-OH-(phenyl)-DXD-570 (21.5%, 0.088 ppm phenyl- and
13%, 0.041 ppm TP-labeled TRR), 4-OH-(phenyl}-DXD-570 (14%, 0.059 ppm phenyl- and 5.5%,
0.017 ppm TP-labeled TRR), and 2-sulfonamide (19%, 0.058 ppm TP-labeled TRR). A total of 50%
phenyl- and 44% TP-labeled TRR was identified. A total of 59% of the phenyl- and 79% of the TP-
labeled TR R were extractable. A total of 9.4% (0.039 ppm) phenyl- and 5.3% (0.017 ppm) of the
TP-labeled TRR consisted of several minor components, more polar than florasulam. Each of these
metabolttes was estimated to be less than 0.01 ppm.

The total radioactive residue level in grain was determined by combustion/LSC. The *C-residues
were too low to clucidate the nature of the TRRs in mature wheat ears (up to 0.03 ppm) and grain (up
to 0.008 ppm). therefore, no further attempts to characterize/identify the 4C-residues were carried
out.
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The analysis of wheat plant samples was started within 3 days of sampling. In addition, the
petitioner reported that the results of analyses of intact plant samples after 6, 8 and 9 months show
the chromatographic profiles of the initial and stored samples are very similar. From these
comparisons of chromatographic profiles, the petitioner concluded that radioactive residues of XDE-
570 in winter wheat are stable under conditions of storage for up to 9 months.

The metabolism of florasulam in wheat proceeded via hydroxylation in the 4-position of the phenyl
ring with subsequent glucose conjugation. Additional degradation was followed by tentative
cleavage of the sulfonamide bridge. The metabolites detected in wheat matrices were 4-OH-
(phenytl)-florasulam, the glucose conjugate of 4-OH-(phenyl)-florasulam, and 2-sulfonamide. The 4-
OH-(phenyl)-florasutam and glucose conjugate of 4-OH-(phenyl)-florasulam were both present in rat
metabolism. The metabolism study was conducted at 10X the proposed label rate (5 g a.i./ha) and
the 2-sulfonamide metabolite was detected only in winter wheat straw (0.059 ppm) and not in the

grain.

Based on the low level of residues observed m wheat grain (0.008 ppm) at the exaggerated
application rate (10X the proposed application rate) in the wheat metabolism study, the residue of
concermn (RO() is defined as the parent compound florasulam. This conclusion if for cereal grains
only.

The winter wheat metabolism study is classified as acceptable and it satisfies the guideline
requirement for OPPTS 860.1300. If other crop uses are requested in the future, additional nature of
the residue studies may be required.

Conclusior::  The nature of the residue in wheat is adequately understood. In an acceptable wheat
metabolism study using two radiolabels and an application rate reflecting 10X, the parent was
identified along with three metabolites. The metabolites were identified as the glucose conjugate of
4-OH pheny! Horasulam, 4-OH phenyl florasulam, and 2-sulfonamide (See Figure ! for chemical
structures). The residue of concern in wheat for both tolerance expression and risk assessment is
parent florasulam per se (D332983, K. Bailey, 5/31/2007).

860.1300 Nature of the Residue - Livestock
46827902 DER . doc
46827003 . DER o

Lactating Goat

In the lacrating goat metabolism study, XDE-570), radiclabeled as either [UL-anijline-'*C]XDE-
570, or [triazolopyrimidine-9- *C}XDE-570 was administered to two lactating goats (one per
treatment) at a dose level of approximately (.48 mg/kg bw/day. The dose was administered oraily
once daily i the moring for five consecutive days using a bolus gun and was equivalent to
approximately 11 ppm (~100X the XDE-570 dietary burden) at an average feed consumption of 2
kg/day. Samples of milk, urine and feces were collected throughout the study. Approximmately 24
hours after the final dose the animals were sacrificed and tissue including liver, kidneys, muscle, fat
along with samples of blood, gastrointestinal contents and urine from the bladder were collected.
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The results indicated that the total radioactive residues {TRRs) were almost comparable between two
labelling positions for urine, feces, muscle and fat. But a slight difference in TRR was noted for
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kidney, Iiver and milk. Recoveries of the administered dose in goat were 89% of for the aniline labet
(A-label) and 83% for the triazolopyrimidine label (TP-label). Majority of the radioactivity was
excreted in the urine and feces, accounting for a total of 99.8% of the recovered radioactivity. Total
residues in tissues were very low. These residues in the tissues, milk and blood samples were below
0.1% of the administered dose. The highest concentration of residues in tissues was found in the
kidneys, 0.069 ppm and 0.039 ppm from the A-label and TP-label experiments, respectively. Total
radioactive residue in liver was 0.033 ppm and 0.023 ppm from the A-label and TP-label
experiments, respectively. Total radioactive residue in muscle was 0.0016 ppm and 0.0009 ppm
from the A-label and TP-label experiments, respectively. Total radioactive residue in fat was 0.0016
ppm and 0.0017 ppm from the A-label and TP-label experiments, respectively. Total radioactive
residue 1 milk was 0.016 ppm and 0.033 ppm from the A-label and TP-label experiments,
respectively. The predominant radioactive component extracted from urine, milk, liver and kidney
samples was parent. One minor metabolite representing up to 1.5% of TRR was tentatively identified
as 5-OH-florasulam in urine, liver and kidney samples. Total radioactive residues in tissue (muscle,
fat, skin and liver), milk and excreta samples were determined by combustion radioanalysis and/or
liquid scintillation counter (LSC). Solvent extraction and subsequent fractionation were performed
on the A and TP labeled milk, liver, kidney and urine samples. All aqueous and organic phase
extractions were analyzed by LSC. These extracts were also analyzed by reverse phase HPL.C to
identify radioactive residues. The post solvent extracted material from milk, liver and kidney were
analyzed by combustion/LSC. Total radioactive residues in liver were low (0.033 ppm). Liver
samples were further treated with a proteolytic enzyme to release and characterize bound residues.
The proteolytic enzyme liberated 88.5% ((.029 ppm) and 85.1% (0.02 ppm) ofthe TRR in the A and
TP treated liver tissue.

The parent compound, florasulam, is not likely to concentrate in fat, other tissues or milk as a result
of feeding of treated feed. This study demonstrated low levels of radioactivity in edible tissues.
These observations are supported by the low Log K, (1.00 at pH 4.0 and -1.22 at pH 7.0) which is
an indication of a low potential for partition into organic solvents. The solvent extraction efficiency
tests indicated that recovery of fortified radioactivity for various fractions was excellent. The
extraction efficiency of ethyl acetate was tested for milk, liver and kidney samples. Ethyl acetate
extracted 88-104 % of radioactivity from spiked (0.015-0.38 ppm) samples of milk, liver and kidney.

Laying Hen

In the laying hen metabolism study, XDE-570, radiolabeled as either {UL-aniline-'*C]XDE-570 or
[triazolopyrimidine-9- “*C]XDE-570, was administered to two groups of 10 laying hens at a dose
level 0f 0.76:: 0.01 mg/kg bw/day. The dose was administered orally twice daily for five consecutive
days. by opemng the beak and inserting a capsule into the esophagus. The dose was equivalent to
approximately 11 ppm (~1300X the XDE-570 dietary burden). Samples of eggs and excreta were
collected throughout the study. The test hens were sacrificed approximately 24 hours after the final
dose. The tissue samples of fat, composite muscle (light and dark), skin and liver were collected for
analysis.

The results indicated that the total radioactive residues {TRRs) were comparable between two
labelling positions for excreta, muscle, fat, liver, and egg. TRR in muscle, fat and liver were less
than the limit of quantification (< LOQ). TRR in skin and eggs were very low (0.013%, < 0.007
ppm). Almost 100% of the recovered radioactivity that was administered to the hen was found in
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excreta. The highest concentration of residues in tissues was found in the skin, 0.0066 ppm and
0.005 ppm it A-label and TP-label, respectively. The concentrations of residues in egg were about
0.004 ppm: in both A-label and TP-label, respectively. Total radioactive residue in liver was <LLOQ
at 0.0014 ppm and 0.001 ppm from the A-label and TP-label experiments, respectively. Total
radioactive residue in composite muscle was <LOQ at 0.0005 ppm and 0.0008 ppm from the A-label
and TP-label experiments, respectively. Total radioactive residue in composite fat was <LO(Q) at
0.0004 ppm and 0.0006 ppm from the A-iabel and TP-label experiments, respectively.

Total radioactive residues in tissue (muscle, fat, skin and liver), eggs and excreta samples were
determined by combustion and liquid scintillation counting (LSC). Solvent extraction and
subsequent fractionation were performed on the A- and TP-labeled samples of eggs, skin and excreta
(the only matrices with residue levels > 0.02 ppm). All samples were initially extracted three times
with acetonitrile:water [80:20] (Figure 1). This extraction released most of the radioactivity present
in these samples. The post-extracted material was lyophilized and the remaining '*C activity was
quantified by combustion/LSC. The excreta extracts were concentrated and analyzed by reverse
phase HPL.C and normal phase TLC.

The parent compound, florasulam, is not likely to bioaccumulate in fat, other tissues and egg yolk as
a result of feeding of treated feed. This study demonstrated low levels of radioactivity in edible
tissues. These observations are supported by the low log Ko (1.00 at pH 4.0 and -1.22 at pH 7.0)
which is an indication of a low potential for partition into organic solvents.

The total radioactivity in liver, fat and muscle samples was very low (< 0.0001% of administered
dose); theretore, no further residue characterization was conducted. Solvent extraction and
subsequent fractionation were performed on the A- and TP-labeled samples of excreta, egg and skin.
All samples were initially exiracted with acetonitrile:water (80:20). Further characterization of
resiclues exiracted in the acetonitrile:water phase, from egg and skin were achieved with hexane and
ethyl acetate. The predominant radioactive component in extracted residues in egg and skin was
parent. No other metabolites were identified in skin samples. The extractability of radioactive
residues ranged between 84% and 103% of TRR for excreta, eggs and skin. The behaviour of
florasulam residues in hen tissues, egg and excreta during extraction, fractionation, and
chromatographic analysis demonstrated no significant differences between A and TP labeled hens.

The metabolism of florasulam in the laying hen and lactating goat were similar. In both, the majority
of the radicactivity was found in the excreta. Most of the parent compound in goat and hen was
eliminated unchanged with minor unknown metabolites at unquantifiable levels. No significant
cleavage of the sulfonanilide bridge was observed

Conclusion: The nature of the residue in livestock is adequately understood. The metabolism of
florasulam in the laying hen and goat were similar. In both species, the majority of the radioactivity
was found in the excreta. Most of the parent compound in goat and hen was eliminated unchanged
with mincr unknown metabolites at unquantifiable levels. No significant cleavage of the
sulfonanilide bridge was observed.
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860.1340 Residue Analytical Methods
46808018.DER .doc
46808019.DER doc

Two different methods were used to quantify florasulam in wheat, barley and oat matrices. The
petitioner first used a screening method, the immunoassay (1A) method, to determine the total
residues of florasulam. This method determines the residues of florasulam and related
metabolites (4-hydroxyphenyl florasulam) and its glucose conjugate. In addition to this method,
a gas chromatography-mass selective detection method was used that determines only the parent
florasulam. This method was used to reanalyze samples when total residues of florasulam and its
metabolites were found above 0.005 ppm for grain and above 0.0025 ppm for other matrices.

Immunoassay (Plants) — MRID 4680801&

The residue of concern (ROC) was defined from the wheat metabolism study as the parent
compound, florasulam. The petitioner is not proposing a common moiety method.

The principle of the immunoassay method is based on an enzyme linked immunosorbent assay
(ELISA) for the determination of residues in barley, oat and wheat. The plant matrices were ground
and recovery samples were prepared by fortifying untreated control samples of wheat (immature
green and dry plant, hay, grain and straw), barley (immature green and dry plant, hay, grain and
straw) and oat {immature green and dry plant, hay, grain and straw) to validate the analytical method.
Residues of tlorasulam were extracted from all matrices with an acetic acid/acetone/water extraction
solution. An aliquot of the extract is evaporated to dryness and reconstituted with 0.01 N HCl,
which 1s then extracted using liquid/liguid partitioning or applied to a C;3 coulmn, evaporated,
reconstituted in diluent and assayed with the XDE-570 RaPID Assay test kit.

The calculzated method limit of detection (LOD) for the ROC, florasulam, ranged from 0.005 to
0.022 ppmn for grain and for immature plant, forage, hay and straw. The method limit ot quantitation
(LOQ) for florasulam was established at 0.010 ppm for grain and 0.05 ppm for all other crop
matrices (immature green and dry plant, forage, hay and straw). This method was found to give good
recoveries within an acceptable average range of 93 + 16 - 116 + 5% for the analysis of wheat
(immature green and dry plant, hay, grain and straw), bariey (immature green and dry plant, hay,
grain and straw) and oat (immature green and dry plant, hay, grain and straw). The standard
deviations measured with respect to recoveries following spiking at the LOQ appear to be indicative
of the method having satisfactory repeatability. A good linearity correlation coefficient, r* > 0.990,
within the range 0of 0.01-0.20 ppm for grain and 0.05-1.0 ppm for forage, hay, straw, immature green
and immature <ry plant was observed for florasulam analysis.

The method of analysis was validated at the Global Environment Chemistry Laboratory, Dow
AgroSciences [LLC using wheat, barley and oat. No independent laboratory validation (ILV) for
florasulam in wheat, barley and oat was conducted; however, this method was used as a screening
method.
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HED has determined that this method is acceptable as a screening method and conforms with the
criteria of the OPPTS Residue Chemistry Guidelines 860.1340.

GCMS (Plants) - MRIDs 46808019, 46808020, and 46808021

The residue of concern (ROC) was defined from the wheat metabolism study as the parent
compound, florasulam. The petitioner is not proposing a common moiety method.

Residues of florasulam were extracted from wheat, barley and oat matrix with acidified acetone. An
aliquot of the extract was purified by filtration through a graphitized carbon solid-phase extraction
(SPE) column. The extract was concentrated to remove acetone, diluted with 0.01 N hydrochloric
acid, and partitioned onto an octadecyl (Ci3) SPE column. The florasulam was eluted with a 30%
acetonitrile in 0.01 N hydrochloride acid. Florasularn is partitioned, after salting, into methyl -butyl
cther (MTBE}, The MTBE was concentrated to dryness. Residues of florasulam were dissolved in
acetone and derivatized at room temperature with iodomethane and triethylamine. The acetone
solution was concentrated to dryness and N-methyl florasulam residues were dissolved in a 5%
sodium thiosul fate solution and partitioned into toluene containing the internal standard N-propyl
florasulam. Kesidues of florasulam as the N-methyl tlorasulam derivative were determined by
capillary gas chromatography with mass selective detection (GC/MSD). This is a specific method
that identifies/quantifies, florasulam, the parent compound only.

The hmit of detection (LOD) was calculated as three times the standard deviation (3s) which was
0.0012 ppm i grain, 0.005 ppm in forage and immature green plant, 0.0036 ppm in hay and
immature dried plant and 0.0074 ppm in straw. The limit of quantitation LOQ for florasulam was
established at 0.01 ppm for grain over the concentration range 0f0.01-0.10 ppm, and at 0.05 ppm for
forage, hay, straw, immature green plant and immature dried plant over the concentration range of
0.05-0.50 ppm

This methed was found to give good recoveries within an acceptable average range (74 £ 9% - 89 +
8% for the analysis of wheat (immature green and dry plant, hay, grain and straw), barley (immature
green and dry plant, hay, grain and straw) and oat (immature green and dry plant, hay, grain and
straw). The standard deviations measured with respect to recoveries following spiking at the LOQ
appear to be indicative of the method having satisfactory repeatability. A good linearity correlation
coefficient, r° > 0.995, within the range of 0.01-0.20 ppm was observed for florasulam analysis. The
method employed N-propyl florasulam as an infernal standard. Representative chromatograms of
control matrices of wheat, barley and oat showed no interferences from crop components or from
reagents, solvents and glassware. The chromatographic peaks were sharp and free of interferences in
the retention areas of internal standard or N-methyl florasulam derivative.

The method of analysis was independently validated at the Enviro-Bio-Tech. Ltd. Bernville, PA
using wheat grain, forage, hay and straw. This ILV study successfully validated the Dow
AgroSciences method GRM 98.01 for the residues of florasulam in wheat matrices, indicating good
reproducibility.
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HED has determined that the GC/MSD method (GRM 98.01) is acceptable as a data collection
method and conforms with the criteria of the OPPTS Residue Chemistry Guidelines 860.1340.

Page 13 0f 29

13



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 14 of 184

Conclusion: Kesidues of florasulam as the N-methyl florasulam derivative were determined by
capillary gas chromatography with mass selective detection (GC/MSD). This is a specific method
that identifies/quantifies florasulam, the parent compound only. The limit of quantitation LOQ for
florasulam was established at 0.01 ppm for grain and at 0.05 ppm for forage, hay, and straw.
Radiovalidation of enforcement method was not conducted due to low radioactivity. The
enforcement method will be submitted to BEAD/ACL for a petition method validation (PMV).

Methods for Residue Analysis of Food of Livestock Origin - none submitted.

The results ot'the livestock metabolism studies in connection with very low residues detected in the
crop residue studies indicated that residues will not likely be present in food of livestock origin.

However, if additional uses are added which increase the dietary burden for livestock, a livestock
analvtical method may be required.

860.1360 Multiresidue Methods
46808021.DER doc

Florasulam was adequately evaluated for recovery through FDA multiresidue methods. The
results of the study indicate that the FDA MRM guidelines in PAM, Vol. I are not applicable to
florasulam. Florasulam was not found to be naturally fluorescent; therefore, further testing under
Protocol A was not required. Florasulam is not an acid or phenol; therefore, further testing under
Protocol B was not required. Florasulam was not recovered using Protocol D (with no cleanup)
or using Floristl cleanup under Protocols E and F. Florasulam is not a substituted urea; therefore,
further testing under Protocol GG was not required. The submitted data will be forwarded to the
U.S. FDA for further evaluation.

860.1380 Storage Stability
46808025.DFF. doc

In the freezer storage stability study, the ground wheat samples of forage, grain, straw and hay spiked
with florasulam at a level of 0.5 ppm were stored at -20 °C for a maximum duration of 524, 410,313
and 459 days. respectively. A set of 0-day samples and other fortified samples were removed at
various time intervals and analyzed to study the stability of florasulam. The analytical methods
employed to detect residues were GRM 97.01 (Immunoassay) and GRM 98.01, the gas
chromatography method with mass selective detection (GC/MSD). These methods were the same as
that outhined in the analytical methodology and were used in the crop residue studies. Both methods
were validated at a level of 0.05 ppm for the wheat forage, straw and hay and at a level 0o 0.01 ppm
for wheat grain.

Conglusion: The data presented indicate residues of florasulam were relatively stable at -20 °C for
524. 410, 313 and 459 days in spiked forage, grain, straw and hay, respectively.

The freezer storage stability study is classified acceptable and satisfies the guideline requirement
for OPPTS 8600 1380.
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860.1400 Water, Fish, and Irrigated Crops

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

860.1460 Food Handling

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

860.1480 Meat, Milk, Poultry, and Eggs

The results of the livestock metabolism studies in connection with very low residues detected in
the crop residue studies indicated that residues will not likely be present in food of livestock
origin. There is no reasonable expectation of finding finite florasulam residues in livestock
commoditics resulting from the feeding of florasulam treated crops to livestock [40 CFR

180.6(2)(3)1.

However, if additional uses are added which increase the dietary burden for livestock, a livestock
feeding studv may be required.

Dietary Burden for Beef Cattle
Wheat forage 0.05 25 55 0.1

10

Wheat grain 0.01 89 35 0.003
Sovbean meat 0 89 15 0
- 100 0.113 ppm
Dietary Burden for Dairy Cattle
. Feedsmff - urden
Wheat forage 0.09
Wheat grain 0.005
Sovbean meal 0 89 10 0
o 100 0.095 ppm
Dietary Burden for Poultry
i Feedstuff ‘olerance % Diet
Wheat grain

Sovbean meal

100

Dietary Burden tor Swine

.l Feedsmff o
Wheat milled
byproducts
Barley grain 0.01 20 0.002
Sorghum grain 0 10 0
Sovbean meal (0 20 0
] 100 0.007 ppm
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860.1500¢ Crop Field Trials

46808031 . DER doc
46808128 DER.doc

Residue Data Summary from Supervised Field Trials - Wheat Grain (MIRID 46808128)

Duck Lake, Canada / 1997

Dagmar, MT, MT Durum - Rugby EF-1343 + 0.2% Agral 90 10.14 10.14 200 Grain 57 < (.005, <0.005
Sheridan County, USA /1997

Veive, ND, ND1 Hard red - 2375 EF-1343 + 0.2% Agrai 90 10.07 10.07 200 Grain 58 < {.005, =0.003
McHenry County, USA 7 1997

Velva, ND, ND2 Hard red - Grandin EF-1343 + 0.2% Agral 30 9.92 9.92 200 Cirain 57 = 0.0035, =0.005
Ward County, USA 7 1997

Rarpard, 8D, 5D Saft white - Penewawa EF-134% + 0.2% Agral 90 10.04 10.04 200 Grain 48 < 0.005. <Q.005
Brown County, USA /1987

Bamwell, AB, ABL Hard red - Makwa EF-1343 + 0.2% Agral 90 13.2 10.2 200 Grain &0 < .005. <0.005
Taber County, Canada © 1997

Lacombe, AB, AB2 Hard red - Teal EF-1343 +0.2% Agral 90 993 993 200 Grain 58 < (.005, <0.005
Lacombe County, Canada / 1997

Red Deer, AB AB2 Can. Prairie soft - Oslow BEE-1343 -+ 0.2% Agral 90 [ i1 200 Grain 37 <0003, =0.005
Red Deer County, Canada /1997

Minto. MB MBi Can. Prairie soft - Taber EF-1343 + 0.2% Ayral 90 10.26 10.26 200 Grain 33 = 0.005, <0.005
‘Whitewater County, Canada / 1997

Boissevain, MB MB2 Can, Prairie sofi - Taber EF-1343 + (.2% Agral 90 10.28 16.28 200 Grain 57 < (.003, <0.0035
Morton County, Canada / 1997

Souris, MB MB3 Durum -Sceptre FF-1343 + 0.2% Agral 90 10.15 10.15 200 Graia 57 < (.005, <0.005
Glenwood County, Canada’ 1997

Saskatoon, SK 5K1 Duram - Kyle EF-1343 + 0.2% Agral 90 10.01 10.01 200 Grain 55 < 0.003, <0.005
Corman Pagk, Canada/ 1997

Cutlook, SK SKZ Hard red - Teal LF-1343 « .2% Aprai 50 5.52 952 2046 Grain 41 < 5,

Fertile Valley, Canada / 1997

Duck Lake, SK SK3 Durum - Kyle EF-1343 + 0.2% Agral 90 10.41 10.41 200 Grain 54 < (.005, <0.005

*Residues of florasulam equivalent (parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analyzed by immunoassay method.
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Residue Data Suminarv from Supervised Field Trials - Barley Grain (MRID 46808128)

Dagmar. MT. MT Stark. T-row EF-1343 ~ 0,2% Agral 90 092 ! 2.98 200 Grain 57 < 3.005, <0.005
Sheridan County, USA / 1997

Velve, ND, ND1 Foster, 6-row EF-1343 + 0.2% Agral 90 10.03 1 10.03 200 Grain 52 < 0.005, <0.005
McHeary County, USA / 1997

Velva, ND, ND2 Robust. 6-row EF-1343 + 0.2% Agral 90 10.02 1 10.62 200 Grain 57 < 0.005, <0.005
Ward County, USA : 1997

Bamwell, AB, AB1 BiZi3, Z-row EF-i343 + 0.2% Agrai 90 9.86 1 9.36 20U Grain o0 < 0.005, <0.005
Taber County, Canada / 1997

Lacombe, AD. ABZ AC Tacamhe b EF.1343 + 0.2% Agrg] 90 103 1 10,05 200 Cirain 47 <0005, <0.005

f.acombe County. Canada / 1997

Minto. MB MBI Excel, 6-row EF-1343 + 0.2% Agral 90 10.19 ! 10.19 200 Grain 56 < {.003, <G.005
Whitewater County, Canada / 1997

Boissevain, MB MB2 Bedford, 2-row EF-1343 + (.2% Agral 90 10.24 i 10.24 200 (irain 45 < 0,085, <0005

Meorton County. Canada / 1997

Saskatoon, SK SK1 Manely. 2-row EF-i343 + 0.2% Agrai 90 10.G9 I 009 260 Cirain 53 < 0.0035, <0.005
Corman Park, Canada / 1997
Duck Lake, SK SK2 Stander. 6-row EF-1343 + 0.2% Agral 90 10.34 1 10.34 200 Girain 34 < 0.005, <0.005

Duck Lake, Canada / 1997

* Residues of florasulam equivalent ( florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analyzed by immunoassay method.
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Residue Data Summary from Supervised Field Trials - Qat Grain (MRID 46808128)

Mt Dhuiisist Lak Ly VT Liraii kK R T
sheridan County, Lisa 1997
Velve, NI, ND Valley EF-1343 + 0.2% Agral 90 12.07 1 10.07 200 Grain 38 < {.005, <0.005
McHenry County, USA / 1997
Bamard, SD, 8D Hytest EF-{343 + 0.2% Agral 9¢ 10.04 1 10.04 200 Grain 51 <0.008, <0005
Brown County, USA / 1997
Barmnwell, AR, ABE Mustang EF-1343 : 0.2% Agral 90 10,73 I 16.73 200 (irain 34 < 0.005, <0008
Taber County, Canada / 1997
Lacombe, AB, AB2 Cascade EF-1343 +0.2% Agral 90 3.94 1 9.94 200 Grain 58 < 0.005, <(.005
Lacombe County, Canada ' 1997
Minto, MB MB1 Robert EF 1347 + 0.2% Agral 90 .9 i b8 20 Grain 37 < 0.005, <0.003
Whitewater Countty, Canada / 1997
Boissevain, MB M2 Raobert EF-1343 = 0.2% Apral 90 AR i 10.43 208 {irain 57 = 0,505, <.005
Morton County, Canada / 1997
Saskatoon, SK SK1 Derby EF-1343 ~ 0.2% Agral %0 10.18 1 10.18 200 (irain 35 < 0.605, <0.005
Corman Park. Canada / 1997
ek Lake, SK SK2 Derby EF-1343 + §.2% Agrai 3¢ 10.31 i i3 200 Grain 34 < (.005, <(.005
Duck Lake, Canada / 1997

* Residues of florasulam equivalent { florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analyzed by immunoassay method.
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Summary of Residue Decline Data on Wheat (forage, straw, and hay) (MRID 46808128)

it M M1 s 20 Siwaw 5 < Q2s, w23 Not analyeed
sheridan Uounty, USA L 1997
Forage 0 187, 1.69 0.691, 0.587
0.519, 0.619
Forage 7 0.115,0.030 < 0.025, <0.025
Forage 15 < 0.025, <0.025 Not anatyzed
Forage ) < 0.025, <0.025 Net analyzed
Torage 30 <{0.025. <0.025 Not analyzed
Forage 40 <0.025, <0.025 Not analyzed
Veive, NI, N Hard red - 2375 Eb-1443 + 0.2% Agral %0 10.07 1 10.07 200 Straw 58 < {.025. <(.025 Not analyzed
MecHenry County, USA 7 1997
Forage 0 1.21,1.26 0.413,0.434
Forage 7 0.112, 0.141 <0.025, <0.025
Forage 15 <0.025,<0.025 | Not analyzed
Forage 20 <(.025, <0.025 Noi analyzed
Forage 30 < 0.025, <0.025 Not analyzed
Forage 40 <0025, <0.025 | Not analyzed
Velva, ND, ND2 Hard red - Grandin EF-1343 « 0.2% Agral 90 992 1 992 200 Straw 57 =0.023, <0.025 Not analyzed
Ward County. USA / 1997
Hay 7 0,182, 0.24% < 0.025, .027
Hay 15 0.131, 0.097 <0.025, <0.025
Hay 30 < 0,025, <0.025 Not analyzed
Forage 7 0.155, 0.155 < (.025, <0.025
Forage 5 < 0.025, 0.028 <0.025
Forage 3¢ < (025, <0.025 Not analyzed
Barnard, SO, 8D Soft white - Penewawa | EF-1343 + 0.2% Agral 90 10.04 i 10.04 200 Straw 43 <0.025, <0.025 Not analyzed

T . 1N O AN
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Brown County, USA 1997
Hay 7 0.155,0.141 < {.023, <0.025
Hay 15 < (L0235, 0.026 Not analyzed
Hay 10 <0025 <0025 INot analyzed
forage 7 S 0O25 o008 Not aralvesd
Forape 15 < 0.025, <0025 Not analyzed
Forage 10 <0.025, <0.025 Not analyzed

Lacombe, AB, AB2 Hard red - Teal EF-1343 + 0.2% Agral 90 |9.93 1 2.93 200 Straw 58 < 0.025, <0.025 Not analyzed

Lacombe County, Canada / 1997

Minto, MB MEB1 Can. Prairie soft - Taber | EF-1343 + 0.2% Agral 90 10.26 1 10.26 200 Straw 53 < (L0235, <0.025 Mot analyzed

Whitewater County, Canada /

1997
Saskatoon. SK SK1 Durum - Kyle EF-1343 + 0.2% Agral 90 10.01 1 10.01 200 Straw 55 < 0.025, <0.025 Not analyzed
Corman Park, Canada 7 1997

* Residues of florasulam equivalent ( florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Sampies were analyzed by immunoassay method.
*+* Residues of florasulam parent only. Samples were analyzed by GC/MSD method.
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S_ummary of Residue Decline Data on Barley (straw and hay) (MRID 46808128)

MT i i R P NTAW 37 SEIREY ISRV Mot analyaed
Velve, ND, NDI Foster. 6-row EF-1343 - 0.2% Agral 90 10.03 1 10.03 200 Straw 52 =< 0.025, <0.025 Not analyzed
McHenry County, USA / 1997
Velva, ND, ND2 Robust, 6-row EF-1343 + 0.2% Agral 90 10.02 1 10.02 200 Straw 57 < {023, <0,025 Not analyzed
Ward County. USA / 1997
Hay 7 0.187,0.244 < 0,025, =0.025
Hay 15 0.083, 0.107 < 0025, <025
Hay 30 < (.025, <0.025 Not analyzed
Lacombe, AB. ABZ AC Lacombe, 6-row EF-1343 + 0.2% Agral %0 10,05 { 10.05 200 Straw 47 < 0.023, =0.023% Not analyzed
Lacowbe Counly. Canada ; 1957
Minto, MB MB1 Excel, 6-row EF-1343 + 0.2% Agral 30 10.19 H 10.19 200 Straw 56 = 0.025, <0.025 Not analyzed
Whitewater County, Canada 7 1997

* Residues of florasulam equivalent ( florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analyzed by immunoassay methed.
** Residues of florasulam parent only. Samples were analyzed by GC/MSD method.

™ ] FAL N
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Summary of Residue Decline Data on Oat (straw, hay, and forage) (MRID 46808128)

LAOEINGL K Lrumini Lh-isds e Apjal ¥ AT Ty Ziii Siraw 57 < {1425 <0673 ot analyzed
Sheriday CLBALTRET
Forage 0 1.64.1.7 0.630, 0.592.
0.514, (489
Forage 7 0.106, 0,112 < 0.025, <0.025
Forage 15 < (1025, <0.025 Not analyzed
Forage 20 = 0.025,0.028 Mot analyzed
Forage k1] < 0.025, <0.025 Not analyzed
Forage 40 < 0.025, <0.025 Mot analyzed
Velve, ND, ND Valley EF-1343 4 0.2% Agral 90 10.07 1007 200 Straw 58 < {.025, <0025 Not analyzed
Mcilenry County, USA / 1997
Forage 0 (.903, 0.933 Not analyzed
Forage 7 0.132.0.106 < 0.025, <0.025
Farage 13 < (.025, <0.025 Not analyzed
Forage 20 < (L0238, <0025 Nor analyzed
Forage 30 < 0025, <0.025 Not analyzed
Forage 40 <0.023, <0.025 Neot analyzed
Bamard, S5, SD Hytest EF-1343 + 0.2% Agral 90 10.04 10.04 200 Straw 51 < 0.025, <G.023 Not analyzed
Brown County, USA 7 1997
Hay 7 (.037, 0.041 < 0.025, <0.025
Hay 15 < (.023, <0.025 Not analyzed
Hay 30 < 0.625, <0.025 Not anatyzed
Forage 7 0.093, 0.096 < 0.025, <0.025
Forage 15 0.056, 0.048 <(.025, =0.025
Forage 30 < 0.025, <0.025 Not analyzed
Lacombe, AB, AB2 Cascade EF-1343 + 0.2% Agral 90 9.94 0.94 200 Straw 58 < 0,025, <0.025 Not analyzed
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Pleree/CO/ 199 Wheat/Soft | Hay 9.81 7 0.039, 0.044, 0.042 0.062, 0.071, 0.068
ol White 15 0.036. 0021 s 0,058, 0.040, 0055
30 NA* NA
Brampton/ND/1997 |5 Wheat/Hard | Hay 9.88 7 0017 0.028
ND1 Red 15 0.015 0.023
Forage |9.99 7 0,0 ND, ND -
15 0 ND
MooretorVNDY 1997 §5 Wheat/Hard { Forage 9.97 7 0.035, 6,023 0.038.0.025 -
ND2 Red 15 0.107%, 0.029 ND, (.032
Britton/SD/1997 5 Wheat/Hard { Hay 9.77 7 0.033 0.052 -
SD1 Red
¢ Forage |9.89 7 0,0 ND, ND -
Theilman/MN/1997 15 Oat/Ogle Forage }10.35 7 0,0 ND. ND -
MN1
Hay 10.11 7 0 ND -
Britton/SD/1997 5 Oat/Jerry Forage {9.90 7 G,0 ND, ND -
° Hay 9.38 7 0 ND
30 0.G14 0.022
Arkansaw/WIr1997 154 [ Oat/Hazel Forage 14.29 7 0,0 ND, ND -
Wil
Hay 10.16 7 0.027, 0.034 0.043, 0.054
15 0 ND
Brampton/ND/[997 | 5 Barley/ Hay 9.87 7 it ND -
ND5 Foster 15 0 ND
30 0 ND
Britton/SD/1997 5 Barley/ Hay 9.92 7 0 ND -
5D4 Foster 30 0 ND
Minot/ND/1997 5 Rye/Dacold | Forage Q.94 0 1.002,0.972, 0.838 1.101, 1.068, 8.921 -
ND4 0.081,0.071
7 0.073, 0.064 0.050, 0.055
10 0.046, 0.030 0.032, 0.046
15 0.029,0.042
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Havelock/New

! Qat/Capital | Grain 9.96 60 -
Rrunswick/2001
Winchestermigrico: | SB | Barley: Cirain Gy K G, 0 N
2001 Morrison
Kemptville/Ontaric/ | 3B | Barley/ Grain 10.2 54 0,0 ND -
2001 Morrison

"The screening Immunoassay method GRM 97.01 was used to screen for residues in samples. Detectable residues were confirmed using the GC-MSD method GRM 98.01.

. Results of confirmatory analyses are reported within this table,

- Corrected for daily recovery and storage stability (factor of 0.69).

* Not Analyzed. Residues not detected in [A method

* Values corrected for daily recovery only.

* Peak, not due to DE-570, detected.

*#* Residues were greater than proposed tolerance of 0.05 ppm; however, HED concludes proposed tolerance would adequately cover residues of florasulam in forage since field
irlals were conducted at a 2X exaggerated rate.

The supervised field trials indicated that residues of florasulam in grain, forage, hay, and straw of wheat, barley, rve, and oats were
non guantifiable (<0.01 ppm for grain, <0.05 ppm for forage, hay, and straw), following a single foliar application at an exaggerated
rate (2 X proposed maximum seasonal application rate). Florasulam residues were greater than the proposed tolerances in one wheat
forage field trial. However, HED concludes the proposed tolerance of 0.05 ppm for wheat forage would adequately cover residues in
wheat forage since tield trials were conducted at a 2X exaggerated rate.

Field trials were not submitted for several of the required EPA regions but additional field trials were submitted for Canadian regions.

Since residues were less than the LOQ, HED will allow the reduced dataset.
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SUBMITTED
Crop
| Wheat ) 3 7 | 6 7
| Barley - 4 5 4 13
s i i 5 _ 2 2
L Rye f i L] | I
E_REQUIRED P23 4 5 6 7 8 & 10 11 12 13 14
Crop
Wheat 1 i 5\3 1 5\ o\d | 20/15
Rarley 171 32 4\3 i 1 i 12/9
Qats IR G 1 32 1 16/12
Rye 1 2 pi 5

Conclusion: Tolerances are being proposed for wheat, oats, rye, barley, and triticale. Canadian and U.S. field trials were submitted for
wheat, rye, barley, and oats. Residues of florasulam were below the LOQ for grain (0.01 ppm) and forage, hay, and straw (0.05 ppm).
Florasulam residues were greater than the proposed tolerance (LOQ) in one wheat forage fieid irial. However, HED conciudes the
proposed tolerance of 0.05 ppm for wheat forage would adequately cover residues in wheat forage since field trials were conducted at
a 2X exaggerated rate. Field trials were not submitted for several of the required EPA regions but additional field trials were
submitted for Canadian regions. Since residues were less than the LOQ, HED will allow the reduced dataset.
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866G.1520 Processed Food and Feed

The supervised field trials indicated that residues of florasulam in grain of wheat, barley and oats
were not quantifiable (<0.01 ppm) following a single foliar application at an exaggerated rate (2 X
the proposed maximum seasonal application rate). In addition, the metabolism studies in wheat
treated with '“C-DE-570 at the exaggerated rate of 50 g a.1./ha (10X the proposed maximum season
rate) indicated very low radioactive residue levels (maximum of 0.002 ppm).

Conclusior: HED concludes that it is unlikely that residues of florasulam in processed food/feed
items will concentrate when treated according to the proposed use pattern (0.0045 Ib a.i./acre). The
proposed tolerance of 0.01 ppm for the RAC will cover potential residues of florasulam in the
processed commuodities of wheat, barley and oats.

860.1650 Submittal of Analytical Reference Standards

As of 3/22/2007, no analytical standard for florasulam was available the EPA Analytical
Chemistry Lab. The reference standards should be sent to the Analytical Chemistry Lab, which
15 located at Fort Meade, Maryland. They can be sent to the attention of Terry Cole, Dallas
Wright or Frederic Siegelman at the following address:

USEPA

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

Fort George (1. Meade, MD 20755-5350

The full 9 digt zip code is mandatory or the mail will be retarned to you.

860.1850 Confined Accumulation in Rotational Crops
46808208 . DFR doc

In the confined rotational crop study, XDE-570 (florasulam), > 97% a.i., E-1343 Suspension
Concentrare labeled either as the [UL-phenyl-"*CIXDE-570 or the [9-triazolopyrimidine-"*C]XDE-
570, was applied to sandy loam soil at an application rate of 7.5 g a.i./ha (1.5X the maximum
proposed postemergent application rate). Spring wheat, sunflower, cabbage and carrots were planted
at 30 days after treatment (DAT) of soil.

Spring wheat, sunflowers, cabbage and carrots were harvested at maturity i.e., 168 DAT (spring
wheat and sunflowers), 195 DAT (cabbage), and 156 DAT (carrots). Each crop was separated into
fractions as spring wheat (ears and straw), sunflower (heads and stems), cabbage (shoots) and carrot
(leaves and roots). The samples of crop fractions were subjected to three sequential surface washes
(an aqueous wash, a dichloromethane wash and a methanol wash). Each wash was analyzed to
determine total '*C-residues (TRRs) using combustion/liquid scintillation counting. None of the
fraction from rotational crops had TRRs greater than 0.01 ppm. Therefore, no further aitempt was
made to profile TRRs.
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Because levels of TRRs in the rotational crops were low (< 0.01 ppm), no parent or metabolite were
identified. Therefore, the confined rotational crop study supports the definition of the residue of

Page 27 of 29
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concern (RO() of parent only as defined in the plant and livestock metabolism studies.

In additron, the soil metabolism study, reviewed by EAD, indicated that the primary transformation
product was 5-OH-XDE-570. The sorption of both XDE-570 and 5-OH-XDE-570 increased with
time indicating that the remaining XDE-570 in the soil is less bioavailable and less mobile. The
concentration of XIDE-570 and 5-OH-XDE-570 for potential uptake from soil is very low. At 30
DAT, residues of XDE-570 and 5-OH-XDE-570 in soil was low, < 0.008 ppm. Therefore, it is
expected that any residues translocation from the soil o the rotational crops would also be tow.

Based on the results of the confined rotational crop study, field rotational crop studies are not
required, and a 30-day plant back interval (PBI) can be supported for all crops. The label has a plant

back interval greater than of 30 days for barley, canola, forage grasses, oats, peas, rye and wheat.

This confined rotational crop study is classified acceptable and satisfies the guideline requirement for
OPPTS 860.1850.

860.1900 Field Accamulation in Rotational Crops

Because levels of TRRs in the confined rotational crop study were low (£ 0.01 ppm), no field
accumulation study 1s required.
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860.1550 Proposed Tolerances

The following tolerances have been proposed for residues of florasulam, N-(2,6-difluorophenyl)-
8-fluoro-5-methoxy{ 1,2,4]-triazolo[ 1,5-¢c]pyrimidine-2 -sulfonamide:

Maximum residue levels are established in Canada for residues of florasulam in barley, oats, and
wheat grain ar .01 ppm. No harmonization issues exist.

Template Version November 2003

Table 3. Tolerance Summary for Florasulam
Commodity Proposed Tolerance Recommended Conmments (correct commodity
{ppm) Tolerance {ppm) definition)
Barley grain 0.01 0.01 Barley, grain
Barley forage 0.05 Not a RAC per Table {, OPPTS
860 Guidelines,
Barley hay 0.05 0.05 Barley, hay
Barley straw 0.05 0.05 Barley, straw
h Oats grain 0.01 0.1 Oat, grain
z Qats forage 0.05 0.05 Qat, forage
m Oats hay 0.05 0.05 Oat, hay
Oats straw 0.05 0405 Qat, straw
z Rye grain .01 0.01 Rye, grain
: Rye forage 0.05 0.05 Rye, forage
u Rye hay 0.05 Not a RAC per Tatle |, OPPTS
860 Guidelines,
o Rye straw 0.05 0.05 Rye, straw
n Triticale grain 0.01 Triticale is covered by wheat per
Triticale forage 005 40CFR 180.1(g)
m Triticale hay 0.03
> Triticale straw 0.05
H Wheat grain 0.01 0.01 Wheat, grain
Wheat forage 0.05 0.05 Wheat, forage
: Wheat hay 0.05 0.05 Wheat, hay
U Wheat straw 0.05 0.05 Wheat, straw
(1 4
<
<
(a8
wl
7))
=
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»§ Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
y DACO 7.4.1/OPPTS 860.1500/0ECD 1IA 6.3.1, 6.3.2, 6.3.3 and I1IA 8.3.1, 8.3.2, 8.3.3
Crop Field Trial - Wheat, Qats, Barley, Rye

This DER was initially reviewed by Canada’s PMRA and has been reviewed by HED. Conclusions
berein agree with HED policy. In addition, this DER has been modified to include the submission

MRID number.
Thurston Morton ' v/ 7{ /5 % Z 23-May-2007

P ol

Péer Reviewer = -

_A'pproved by

' Anﬁ'Allv, Sectlon Head FREAS HED 'PMRA

In the absenu, of ﬂlgnatures this document is considered to be a draft w1th dellberatlv' materlal
for internal use only.

STUDY REPORTS:

46808129 Bargar, E.M., Foster, D.R. March 6, 2000. Magnitude of the Residue of DE-570 in
Wheat, Barley, Oats, and Rye. Laboratory Study No. RES97081. Unpublished study prepared
by Dow AgroSciences. 128 pages.

46808031 Roberts, D.W., Phillips, A.M. November 7, 2002. Magnitude of the Residue of
Florasulam in Canada Qat and Barley Grain. Laboratory Study No. 011164. Unpublished study
prepared by Dow AgroSciences. 48 pages.

EXECUTIVE SUMMARY:

Dow AgroSciences has submitted field trial data for florasulam on wheat, oat, rye, and
barley. Thirteen trials were conducted as confirmatory trials encompassing Regions 1, 5, 5A, 5B,
and 8 during the 1997 and 2001 growing seasons. The number and locations of the confirmatory
field trials arc 11 accordance with the request sent to the registrant upon granting temporary
registration.
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Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
DACO 7.4.1/OPPTS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2, 8.3.3
Crop Field Trial - Wheat, QOats, Barley, Rye

At each test location, florasulam (suspension concentrate) was applied once to the crop
from tillering to ligule stage using foliar broadcast or backpack sprayers at a target rate of 10 g
a.r./ha/season. An adjuvant, Agral 90 (0.2% v/v) was added to the spray mixture for all
applications. Wheat, oat, barley, and rye were harvested at 7, 15, and 30 days after treatment
(DAT) for the U.S. trials, while the Canadian trials were harvested at 54, 58, and 60 DAT.

Both the immunoassay screening method (GRM 97.01) and the GC-MSD confirmatory
method (GRM 98.01) were deemed acceptable for data gathering and enforcement methods,
respectively. The LC-MS/MS method GRM 99.17 used in the Canadian trials was also deemed
acceptable as a data gathering rethod based on method validation. The reported LOQs for
method GRM 97.01 were 0.057 ppm (forage), 0.064 ppm (hay), 0.087 ppm (straw), and 0.017
ppm (grain). The reported LOQ for method GRM 98.01 was 0.05 ppm (forage and hay). The
reported LOC) for oat and barley grain from method GRM 99.17 was 0.01 ppm.

The maximum storage intervals for wheat, oat, barley, and rye samples from harvest to
analysis were 430, 463, 433, and 491 days, respectively. The storage stability data for wheat will
be considered adequate to support the storage conditions and intervals of samples from the
submiited wheal, barley, oat and rye field trials. Residues in hay samples were corrected for
degradation observed during storage (31% in 459 days).

Residues 1n wheat hay ranged from 0.028 ppm to 0.071 ppm at a 7 day PHI, and from
(0.023 ppm te 0.058 ppm at a 15 day PHI. Qat bay residues ranged from 0.015 ppm to 0.054 ppm
at a 7 day PHI. Remaining samples of wheat, oat, and barley (hay and forage), as well as oat and
barley grain were <LOQ at various PHIs. Residue decline data show that residues of florasulam
decreased by 96.2% in rye forage with increasing pre-harvest intervals (0 to 15 days).

STUDY/WAIVER ACCEPTABHLITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the field trial residue data are
classified as scientifically acceptable. The acceptobility of this study for regulatory purposes is
addressed i ifie forthcoming Canadian Regulatory Decision Document.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were
provided. Deviations from GLP as follows:

documentation is incomplete by GLP standards for weather/meteorological data,
crop and pesticide history, plot preparation, and pesticide maintenance data
documentation for the return of all test substance containers 1s complete, however,
the test substance container for the COT1 trial site could not be located in the test
substance reposilory.
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These deviations will not impact the validity of this study.

PMRA Submission No. 2003-1179/1180/1181/1182 Page 2 of 24
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A, BACKGROUND INFORMATION

Florasulam is a member of the triazolopyrimidine family. It is used as a post-emergence
herbicide for the control of broadleaf weeds in small cereal grains such as spring wheat
(including durumn) spring barley and oats (tank mix for oats only). The mode of acticn is through
acetolactate synthesis (ALS) inhibition.

Compound Chemical Structure

Common name Florasulam

Company experiraental name DE-570 or EF-1343

TUPAC name 2, ¢, B-trifluoro-5-methoxy-s-triazolo [ 1,5-¢]pyrimidine-2-sulfonanilide

CAS name N-(2,6-diflurophenyl}-8-fluoro-5-methoxy(1, 2, 4)triazolo(1, 5-c)pyrimidine-2-
sulphonamide

CAS# 145701-23-1

End-use product’EP Florasulam Suspension Concentrate

Molecular Formula C2HgO;NsF3 S

Motecular Mass 3593
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Physical State Solid PMRA Lab Services
Melting point/range 163.5-230.5°C
Specific gravity 1.53 at 22°C
Water solubilite Medium Solubility (g/L)
water 0.121
pH 5 0.084
pH 7 6.36
pH9 94.2
Solvent solubility Solvent Solubility (g/L)
acetone 123
acetonitrile 72.1
ethyl acetaic 159
methanol 9.81
dichloromethane 3.75
xylene 0227

n-octanol 0.184
n-heptane0.006019

Vapour pressire 1% 107 Pa at 25°C
Dissociation censtant {pK,) 4.54
Octanol/waler pertition coefficient (K., ) al pH Log K.
2200 4 1.00
7 -1.22
1G -2.06
UV visible absorption spectrum Form Amax
Acidic 259.8
2038
Basic 2624
209.7
Methanolic 204.1

No absorbence above 300 nin.
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B. EXPERIMENTAL DESIGN

B.1.  Study Site Information

Pierce/CO/1997 Loam 2.1 7.7 21.8 [.6-5.5in 40.8-54.8 71.7-84.7
Brampton/ND/ {407 Silt Loam 3.5 8.0 333 0.844.3 in 41.3-60.7 67.1-81.7
Mooreton/ND/1 997 Silt Loam 3.2 8.0 22.9 0.74-4.16 in 41.7-60.5 68.3-82.9
Britton/SD/1997 Loam 2.9 8.1 357 0.84-4.3in 41.3-60.7 67.1-81.7
Theilman/MN/[ 097 Loam 2.9 8.1 357 1.13-6.84 in 34.4-60.2 65.9-84.1
Britton/SD/1947 Silt Loam 2.0 ¢ 9.0 1.34-3.22 in 41.3-60.7 67.1-81.7
Arkansaw/W[/1997 Loamy Sand 1.7 5.8 9.2 0.5-6.8 in 34.1-61.1 48.4-82.1
Brampton/ND/194u7 Loam 74 77 304 0.84-4.3 in 41.3-60.7 67.1-81.7
Britton/SD/ 1947 Loam 39 7.8 358 0.84-4.3nm 41.3-60.7 67.1-81.7

in
Minot/ND/1497 Loamy sand 7.4 7.7 30.4 0.28-3.11 in 40-58 67-93
Havclock/New Sandy Loam - - - 6.4-37.7mm | 9.26-14.22 23.78-27
Brunswick/2001
Winchester/Ontari? Clay Loam - - - 0-27 mm 10.14-13 25.72-28.53
2001
Kemprville/Ontarin Sandy Loam - - - 2-64.8 mm 11.05-13.69 25.85-28.36
2001

*These parameers arc optional except in cases where their value affects the use pattern for the chemical.

Temperature conditions in the U.S. sites varied around the average historical
temperaturcs. However, the amount of precipitation at all of the sites was significantly lower
(average 2" lower) than normal in the early summer months. The registrant stated that one site
for rye reported poor crop stand due to the dry weather. Irrigation was used at the Pierce, CO site
during June and July (2"). Graphical representation of the weather data of U.S. sites submitted
can be found in Appendix 1.

Temperatures is Canada during the trials were slightly above the historical averages.
Rainfall was once again significantly less than normal. No information regarding irrigation was
provided.

PMRA Submission No. 2003-1179/1180/1181/1182 Page 5 fj-a
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Pierce/CO/97 EF- | 1. Foliar broadcast/flag leaf (8} 0.1868 0.8 N/A 9.8 Agral %0
43 0.2%,/
13 2. Foliar broadcast/tillering (3) 0.18524 ( ox/v)
Brampton/NDy¥ [997 EF- | 1. Foeliar broadcast/flag leaf (9) 0.1869 9.88 N/A 9.88 Agral 90
1343 : . (0.2% /vy
2. Foliar broadcast/tillering (3) 0.18868 9.98 9.9%
3. Foliar broadcast/flag leaf (9) 0.47336 25.04 25.04
Mooreton/NT 1997 EF. | 1. Foliar broadcast/flag leaf (%) (18772 9.93 N/A 5.93 Agral 90
30, .
h 1343 1 Foliar broadcastillering (4-5) | 0.18848 | 9.97 G597 | (02
z Britton/SIV/i997 EF- 1. Foliar broadcast/flag leaf (9) 0.1846 9.77 N/A 8.77 Agral 90
1343 : . {0.2%.v/v)
m 2. Foliar broadcast/titlering (3) 0.18696 9.89 4.89
Theilman/MN/ 1997 EF- | 1. Foliar broadcast/flag leaf (8) 0.1912 10.11 N/A 140.1] Agral 50
z 1343 ; . (0.2%,v/v)
2. Foliar broadcast/tillering (3) 0.19492 10.31 10.31
: Britton/SD/1497 EF- | 1. Foliar broadcast/flag leaf (%) 0.18696 9.89 N/A 9.8% Agral 90
1343 ) s (0.2% V)
u 2. Foliar broadcast/tillering (3) 0.18708 9.9 9.9
o Arkansaw/W1/1047 EfF- 1. Foliar broadcast/flag leaf (8-9} 0.15201 10.16 N/A 1316 Agral 90
1343 - . (0.2%,v/v)
2. Foliar broadcast/titlering (3) 0.19555 10.34 1¢1.34
a Brampton/ND/ 1997 EF- | 1. Foliar broadcast/flag leaf (8-9) 0.18656 9.87 N/A 9.87 Agral 90
1343 (0.2%,v/v}
m Britton/ST)/ O™ EF- 1. Foliar broadecast/flag teaf (8-9) 0.18756 9.62 N/A 992 Agral 90
> 1343 (0.2%,v/v)
H Minot/ND/1997 EF- 1. Foliar broadcast/{lag leaf (8-9) 0.18819 9.96 N/A 9.96 Agral 90
1343 0.2%,v/v)
: 2. Foliar broadcast/tillering (3) 0.1879 9.94 904 | (02
Havelock/New EF- | Backpack sprayer/ligule stage 0.1980 Q.96 N/A 9.96 Agral 90
U Brunswick/2001 1343 (0.2%,vAv)
u Winchester/Ontarc EF- | Backpack sprayer/last leat 0.1947 98 | NA | 98 | Agral9o
2001 1343 | appearance to ligule stage (0.2%,v/v}
< Kemptville/Ontar.o EF- | Backpack sprayer/last icaf 0.2423 10.2 N/A 10.2 Agral 90
: 2001 1343 | appearance to ligule stage (0.2%,v/v)
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*Science Review (2001) requested supplemental confirmatory data (at a reduced # of trials) to support a full registration of
Florasulam Suspension Concentrate in order to confirm the lack residues in various cereal crops.  Wheat and rye commoditics
were not requested but were included in the study and have been reviewed.

Numbers in brackcis represent the number of trials required for a crop group MRL.
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B.2. Sample Handling and Preparation

Using 2 manual or mechanical harvest method, a single composite sample was taken from
the control plot, and duplicate composite samples were taken from plots treated with a single
foliar broadcast application of florasulam at a target rate of 10 g a.i./ha/season.

Samples of wheat (forage and hay), oat (forage and hay), barley (hay), and rye (forage and
hay) were collected at 7, 15, and 30 days after treatment (DAT). Both grain and straw samples
were collected at 60 DAT. A residue decline study was also conducted on rye in which samples
were collected at 0, 10, and 40 DAT. After samples were collected, they were placed into
polyethylene bags, labelled, and placed on dry ice or frozen within 4 hours of collection.

Samples were treated with liquid nitrogen, ground, and homogenized. Sub-samples were
taken and placed in high-density polyethylene freezer containers and stored at -20°C. Wheat
forage, hay, and grain were stored for 450, 446, and 248 days, respectively. Barley hay, straw,
and grain werc stored for 433, 242, and 239 days, respectively. QOat forage, hay, straw, and grain
were stored for 463, 449, 260, and 259 days, respectively. Rye forage, straw, and grain were
stored for 491. 216, and 256 days, respectively.

B.3.  Analytical Methodology

Analytical method GRM 97.01 (Immunoassay kits) developed by Strategic Diagnostics
Inc. and Dow AgroSciences was used to determine residues of florasulam in wheat, barely, oats,
and rye. This method was previously reviewed by PMRA for the registration of florasulam on
wheat, bariey, and oats and was deemed acceptable for data gathering purposes based on method
validation.

Residues of florasulam were extracted from matrices using an acidified acetone solution,
tollowed by clean-up on Ciz SPE columns. Forage and the first hay samples were excluded from
the C,3 SPE clean-up columns. These samples were instead partitioned in a dilute acid/hexane
solution followed by the addition of a NaOH buffer and dilution. All samples were analyzed
using SDI XDE-570 1A kits. An aliquot of diluted extract was transferred to a test tube with
enzyme conjugated florasulam and magnetic particles coated with antibodies specific to
florasulam. During incubation the florasulam in the extract competes with the enzyme conjugate
for antibody siles on the magnetic particles. The bound material was held in place by a magnetic
field while the unbound was decanted from the test tube. An enzyme substrate (hydrogen
peroxide) and a chromogen were added to the remaining bound material in order to detect the
presence of florasulam. The reaction was stopped by adding an acid. The amount of florasulamn
present was determined by the colour intensity of the final material. A low concentration of
florasulam in the sample will yield a sample with a more intense colour (vice versa).
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A RPA-1 RaPID Photometric Analyzer was used to measure the absorbence of the
sample at 450 nm. The concentration of florasulam in samples was calculated from the regression
equation using the preprogrammed software in the Photometric Analyzer.

Since the immunoassay kits have a high affinity for 4-OH-florasulam and the 4-OH-
florasulam gilucose conjugate metabolites, the residue results are higher than results from a GC-
MSD method. Therefore, any results from the TA screening method greater than LO(Q were also
analyzed by method GRM 98.01, a GC-MSD method specific for florasulam. Method GRM
98.01 was also previously evaluated by PMRA and was deemed acceptable as an enforcement
method.

Method GRM 98.01 involved the residues being extracted with an acetone/water/acetic
acid (30/20/1) solution. An aliquot of the extract was then filtered on a graphitized carbon solid
phase extraction column. The sample is then diluted, after acetone has evaporated, with 0.01N
HCl and cleaned up using C;g SPE columns. The resulting eluent is then extracted with methyl-
tert-butyl cther and evaporated to dryness. Derivitization of the sample was done with
iodomethane {o form the NV-methyl derivative. The sample was evaporated to dryness and
reconstituted in a 5% sodium thiosulfate solution, then partitioned into toluene (containing N-
propyl-florasulam as an internal standard) prior to being analyzed by GC-MSD.

The Canadian trials used the LC-MS/MS method GRM 99.17 for analysis (which was not
previously evaluated by PMRA). Residues were extracted from the homogenized grain sample
using acetones water/acetic acid solution. An aliquot of the extract was acidified and extracted
again into methyl tertiary butyl ether (MTBE), which was evaporated to dryness and
reconstituted in ethyl acetate, then finally purified with a Strong Anion Exchange (PE-AX) SPE
column. Kesidues were eluted with 1% formic acid in water/methanol solution containing N-
methyl florasulam as an internal standard. The quantitation of residues was performed by LC-
MS/MS with & different mobile phase (solvent A: 1:1 ACN/methanol with 0.1% acetic acid,
Solvent B: water with 0.1% acetic acid). Analysis was performed using a YM AM-302-3
column instatled in a PE/Sciex APT 2000 LC, with a PE/Sciex MSD operating in the positive ion
ESI mode.

The LOD and LOQ for grain in this study were reported as 0.003 ppm and 0.01 ppm,
respectivelyv. Recoveries of florasulam in forage, hay, straw, and grain spiked at LOQ were
between 71-120% (+£20% SDEV), indicating acceptable repeatability and precision.
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C. RESULTS AND DISCUSSION

Both analytical methods GRM 97.01 (1A) and GRM 98.01 {GC-MSD) have been
previously reviewed by PMRA and have been deemed acceptable data gathering and enforcement
methods. The LOQ for method GRM 97.01 reported for forage, hay, straw, and grain was 0.057
ppm, 0.064 ppm, 0.087 ppm, and 0.017 ppm, respectively. The LOD for grain was (.005 ppm
and, (.025 ppm for all other commodities. Recoveries of florasulam in forage, hay, straw, and
grain (TABLJ C.1) were between 70-120% (+ 20% SDEV), indicating acceptable repeatability
and precision.

The LOQ from method GRM 98.01 reported for forage and hay was 0.05 ppm, and the
LOD was reported as 0.015 ppm. Most recoveries of florasulam in forage, hay, straw, and grain
(TABLE (.1} spiked at LOQ were between 70-120% (£20% SDEV), indicating acceptable
repeatability and precision. Samples of straw and grain were not analyzed by GC-MS8D since no
residues were detected in the IA method.

Although the enforcement method was GC-MSD {(GRM 98.01), the LC-MS/MS method
GRM 99.17 has a similar extraction process (extraction with acetone/water/acetic acid solution,
SPE clean up. a second extraction with methyl tertiary butyl ether (MTBE)), internal standards
differed as GRM 98.01 used N-propyl-florasulam and GRM 99.17 used N-methyl florasulam.
Procedural recoveries (TABLE C.1) with LC-MS/MS were within guideline requirements (70-
120%) and indicate that the method is adequate for quantifying residues in wheat, oat, barley, and
rye. The chrematograms are free from interferences. Detector response was linear (r* = 0.9972)
in the range of 0.0002 to 0.05 pg/mi..

Wheat was used as a representative crop to demonstrate the storage stability of cereal
crops {TABLE C.2). The storage stability of oat, barley, and rye 1s being extended from wheat
on the basis of crop group. The actual length of storage is consistent with the demonstrated
storage stability for the various matrices. Residues in hay samples were corrected for both
method recovery and storage stability, due to a 31% degradation over the storage period. The
remaining residues were corrected for method recovery only.

As a result of a Science Review in 2001, the Agency requested a reduced number of
supplementary trials to confirm the lack of residues of florasulam in various cereal crops for the
support of a full registration. The number of trials submitted corresponds to the request made by
the Agency upon granting the temporary registration.

Temperature conditions (TABLE B.1.1) were consistent with the normal historical
averages, however the amount of rain was significantly lower in the beginning of the season than
was recorded historically. The amount of rain would unlikely affect the outcome of the trial
since the date ol application was during more normal seasonal precipitation levels. Graphical
representation of weather data for the U.S. trials can be found in Appendix 1. Soil characteristics
for the Canadian trials were not including in the study report.
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TABLE B.1.2 summarizes the study use patterns. A single foliar application was made
(to wheat, pat, barley, and rye) at two-fold the proposed label rate of 5 g a.i./ha/season, for total
seasonal rate 01'9.77 to 10.34 g a.i/ha. Agral 90 (0.2%, v/v) was added prior to application to
account for arry synergistic effects, since it appears on the proposed label. The proposed label
lists the PHI for treated crops as 60 days and the grazing interval as 7 days.

The summary residue data from the crop field trials treated with florasulam (TABLE C.4)
reports the highest average residues as 0.067 ppm and 0.058 ppm (corrected for method recovery
and freezer storage stability) in wheat hay at a 7 and 15 day PHI, respectively. All residues
beyond the 15 day PHI were below LOQ. Treated rye forage was collected at 0, 7, 10, 15 days
tor a residue decline study. Residues of florasulam decreased by 96.2% with an increasing PHIL
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Method GRM 97.01

Rye, oat, and
barley forage

0.025

Jul 3-Aug 20/97

N/A

Apr 16/98

N/A

Rye: forage

Ot forage

| durAvg 20097 ]

‘Wheat forage

Aot

1 owreans

Rye forage

Apriems |

o eTEy

Wheat forage -

Rye forage

Jul 3-Aug 20/97

Qat forage

Jul 3-Aug 20/97

Wheat forage

Jul 3-Aug 20/97

Rye forage

Apr 16/98

Rye forage

Jut 3-Aug 26/97

Rye forage 0.3 1 Apr 16/98 94 -
Wheat forage 0.3 | Apr 16/98 98 -
0.5 1 121 -

Wheat forag.:

Jul 3-Aug 20/97

112, 107

QOat forage

Jul 16/97

100

Wheat hay

Jul 24/97

N/A

Whéat'h'ay :

||

Wheat hay

98

CAprz3May |

. 96,93,90,63,82. . 0 T

Barley hay

4108 .

Apr23-May |-

Wheat hav

0.1

Tul 24/97

17

Wheat hav

0.1

Apr 27-May
4/98

72,87

79.5

Barley hav

0.1

Apr 27-May
/98

95

Wheat hay

0.3

Apr 23-May
4798

108, 96, 91

G83+£874

Barlev hay

Apr 23-May
4/98

99

Wheat hay

Jul 24/97

117

Qat Straw

Apr 20/98

N/A

™ [Mar 6.Apr 2098

129,129, 114,99, 90,96

©109.5417.04

o

Mar 6-Apr 20/98

110, 81

95.5

0.3

tud

Mar 6-Apr 20/98

98,98

98

0.605

Apr 14/98

N/A
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Wheat Grain 001 e | Apri4/9s 80, 84, 80, 84,104,120 "1 - 92£16:4
0.05 2 Apr 14/98 75, 86 80.5

0.2 2 Apr 14/98 80, 98 89

Method GRM 98.01
0.015 ! Sept 12/9% N/A -
o0os 06 ] sepradios ] 106,96,105,98,98, 11 | 1028468

0.25 i Sept 12/98 69 -

0.5 ; Sept 12/98 78 -

1 [ Sept 12/98 71 -

2 l Sept 12/98 74 -

0.015 l Sept 11/98 N/A -

Wheat Forage

Oat Hay

T R I R U R
0.25 1 Sept 11/98 23 -
0.5 i Sept 11/98 78 -

Method GRM 97.01 (Procedural Recoveries)

Oat grain oot ol e i oot | 108102,107 | 105674321

0.05 1 Qct 17/ 95 -

0.1 1 Oct 17/01 a8 -

Barley grain . 001 i : B 3 | o701 () : Lo 106,7108; 103 . _': S 105.67 i2.52 :

0.05 i Gt 17/01 98 -

0.1 L Oct 17/01 98 -

shaded areas = spiking at LOQ
N/A = ot applicabl:
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{Cnd. Trials)

Wheat Hay -20 446 459 (31%
degradation)
Wheat Forage -20 450 524
Wheat Straw -20 25]) 313
| Wheat Grain -20 248 410
Oat Forage -20 463 -
Qat Hay =20 449 .
Oat Straw (U.S. -20 260 -
trials)
Qat Grain (U.S. -20 259 -
trials)
Barley Hay -20 433 -
| Barley Forage -20 - -
Barley Straw -20 242 -
Barley Grain =20 234 -
Rye Forage -20 491 -
Rye Hay -20 - .
Rye Straw -20 216 -
Rye Grain -20 256 -
Qat Grain (Cnd. -20 37 -
Trials)
Barley Grain =20 37 -
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PiercerCO/1997 8 Wheat/Soft | Hay 9.81 7 0.039, 0.044, 0.042 0.062, 0.071, 0.068
ol White 15 0.036, 0.031, 0.035 0.058, 0.049, 0.055
30 NA? NA
Brantpton/NEY 1997 |5 Wheat/Hard | Hay 9.88 7 0.017 0.028
NDI Red I3 0.015 0.023
Forage |9.99 7 0,0 ND, ND -
15 0 ND
Mooreton/NI)/ 1947 |5 Wheat/Hard |Forage 9.97 7 0.035,0.023 0.038, 6.025 |-
ND2 Red 15 0.107°, 0.029 ND, 0.032
Britton/S[/1997 5 Wheat/Hard | Hay 8.77 7 0.033 0.052 -
SDH Red
Forage |9.89 7 0,0 ND, ND -
Theilman/MN/1997 |5 Oat/Ogle Forage 10.35 7 0,0 ND, ND -
MM Hay 10.11 7 0 ND -
Britton/SI 1967 3 Oat/Jerry Forage [9.90 7 0, 1 ND, ND -
2
sb2 Hay 988 7 0 ND
30 0.014 0.022
Arkansaw/WI 107 { SA | Qat/Haze! Forage 10.39 7 0,0 ND, ND -
Wi
Hay 10.16 7 0.027,0.034 0.043, 0.054
15 ¢ ND
Brampron/NIY 1947 {5 Barley/ Hay 9.87 7 0 ND -
ND3 Foster 15 1] ND
30 0 ND
Britton/SD/14037 3 Barley/ Hay 9,92 7 0 ND -
Sh4 Foster 30 0} ND
Minot/ND/1607 3 Rye/Dacold | Forage 9.94 0 1.002, 0,972, 0.838{ 1,101, 1.068, |-
ND4 0.921
7 0.073, 0.064 0.081, 0.071
10 0.046, 0.050 0.050, 0.055
15 0.029, 0.042 0.032, 6.046
Method 99.17
Havelock/New Gat/Capital | Grain 9.96 60 0,0 ND -
Brunswick/200)1
Winchester/Ontarios | 5B | Barley/ (rain 9.8 58 0,0 ND -
2001 Morrison
Kemptville/Ontario’ | 5B | Barley/ Grain (0.2 54 0,4 ND -
2001 Morrison

"The screening Inmuncassay method GRM 97.01 was used to screen for residues in samples. Detectable residues were
confimmed using the GC-MSD method GRM 98.01. Results of confivmatory analyses are reported within this table.
2 Corrected for daily recovery and storage stability (factor of 0.69%

* Not Analysed. Residues not detected in |A method
* Values corrected ior daily recovery only.

3 Peak, not due to TYE-570, detected.

PMRA Submission No. 2003-1179/1180/1181/1182
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Wheat
Grain 2 77-9.88 50-60 |14 0.005 0.005 - . - .
Hay 3 81-9.88 7 5 0.028 0.071 0.067 0.062 0.056 0.0174
15 4 0.023 0.058 0.058 0.052 0.046 0.016
Forage 4 89.9.99 7 6 0.015 0.038 0.032 0.015 0.021 0.0095
15 3 0.015 0.032 0.024 0.015 0.021 0.0098
Straw 977-9.93 52.60 |13 0.026 0.026 . . - .
I Oat
z Grain 2.88-10.16 |47-54 |9 0.005 0.005 - - - -
Ll Forage 0.90-10.39 |7 6 0015 loois |- . . .
z Hay 9 48-10.16 |7 4 0.015 0.054 0.049 0.029 0.032 0.0198
15 ] 0.015 0.015 - - . .
: 30 ! 0.022 0.022 N - . -
u Straw n88-10.16  |47-54 {9 0.026 0.026 - - - -
Barley
o Grain 9.87-9.92 56-58 |7 0.005 0.005 - - - -
Hay 2 87.9.92 7 2 0.015 0.0i5 - - . -
[y 15 I 0.015 0.05 - - ; ;
> 30 2 0.015 0.015 - N . .
Straw 987-9.92 5658 |7 0.026 0.026 - - . -
.- -
Grain 890 60 4 0.005 0.005 - - - -
U Forage f1g 0 3 0.921 1.10% - 1.068 1.03 0.0958
u 7 2 0.071 0.081 - 0.076 0.076 0.007
10 2 0.05 0.035 . 0.0525 |0.0525 |0.003
< 15 2 0.032 0.046 . 0.039 0.039 0.0098
Straw 5 0% 60 3 0.026 0.026 - - - -
€ GRM 99.17
(a8 Oat Grain 5,96 60 2 0003 |oooz |- ] ] .
m Barlev Grain | 4.8-10.2 54-58 |4 0.003 0.003 . - - -
" HAFET = Highest Average Field Trial.
m Residues from all analytical methods were reported in summary,
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D. CONCLUSION

The field trial data on wheat, barley, oat, and rye are acceptable. The data reflect the use
of florasulam (suspension concentrate) at the maximum seasonal application of 10 g
a.1./ha/season, with a PHI of 60 days, and with the addition of Agral 90 (0.2%, v/v). With this
use patterr, residues of florasulam are not expected to exceed 0.005 ppm in wheat, oat, barley,
and rve grain.
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Appendix 1
Weather Data

Weather Data
Pierce, CO
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Weather Data
Theilman, MN
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Weather Data
Brampton, ND and Britton, SD
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Weather Data
Minot, ND
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Weather Data
Mooreton, ND
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Weather Data
Arkansaw, W]
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APPENDIX 2

Storage Stability
— .
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i%q,% Florasulam/PC Code 129108/00w Agrosciences LLC/Company Code 52719
s w DACO 7.3/0PPTS 860.1380/0FECD A 6.1.1 and HIA 8.1.1
storage Stability - Wheat

7
Fi

Primary bvaiuator  Thurston G. Morton, Chemist /; 4_5‘,}'
HED/REB4 (7509P) ~

;}/%mbate: 4/3/07 %47

Approved by Susan V. Hummel. Brangh Sentor Scientist
HED/RRB4 (7509P) wwn([’ {umd  Date: 4/3/07
In the absence of signatures, this document is considered to be a draft with deliberative material
for internal use only.

STUDY REPORTS:

46808025 Blikeslee, B. (2000) Frozen Storage Stability of XDE-570 in Wheat Immature Green
Plants, Iminature Dried Plants, Forage, Grain, Straw and Hay. Project Number: RES97100/01.
Unpublished study prepared by Dow AgroSciences LLC. 80 p.

EXECUTIVE SUMMARY:

fn the freeser storage stability study, the ground wheat samples of forage, grain. straw and hay
spiked with florasulam (99.7 % ai) at a level of .5 ppm were stored at -20° C for a maximum
duration of 324, 410, 313 and 459 days, respectively. A set of 0-day samples and other fortified
samples were removed at various time intervals and analyzed to study the stabilitv of florasulam.
The analytical methods employed (o detect residues were GRM 97.01 (Immunoassay) and GRM
08.01, the gas chromatography with mass selective detection (GC/MSD). These methods werce the
same as that outhined in the analytical methodology and were used in the crop residue studies. Both
methads were vahdated at a level of .05 ppm for the wheat forage, straw and hay and at a Tevel of
0.01 ppm for wheat grain.

The data presented indicated that residues of florasulam were relatively stable at -20 °C for durations
of 524410, V1% and 459 days in the spiked wheat forage. grain, straw and hay samples.

This freezer siorage stability study is classitied acceptable and satisty the guideline requirement for a
freever storage <tability study (OPPTS 860.1380).

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the storage stability data are classified as
scientifically ceceptable.

The acceptabidity of this study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chensistry Summary Document DP Barcode D333759 and in Capada’s Regulatory
Decision Document.
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Haf Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
; DACO 7.3/0PPTS 860.1380/0ECD I}A 6.1.1 and IHA 8.1.1
Storage Stability - Wheat

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality were provided.
No deviations from regulatory requirements were reported which would have an mmpact on the
validity of the study.

A. BACKGROUND INFORMATION

Florasulam. ~-(2,6-diflurophenyl}-8-fluoro-5-methoxy(1. 2, 4)triazolo(1, 5-¢)pyrimidine-2-
sulphonamide, is a sulphonamide herbicide that 1s currently registered in Europe and Canada for
use in cercal weed control. Florasulam is being developed in the U.S. for control of wild
buckwhear. wiid mustard, volunteer canola, field pennyeress, common chickweed, shepherd’s
purse, bedstraw. and smartweed, when used in a post-emergent application in wheat, barley, oats,
rve, and triticile. The mode of action at the cellular level 1valves the inhibition of the enzyme,
acetolactate svithase (ALS).

-
<
L
z TABLE A.I. Test Compound Nomenclature
: Compound Chemical Structure
@) / OMe
7—& NNy
(@] < —~N—§
a c:< H (E)l Né‘)\ff
3 F
m Common aarmne Florasulam
> Company experisental name DE-5370 or JIF.1 343
H LUPAC name 2', o', B-trifluore-3-methox y-s-triazolo [1,5-c]pyrimidine-2-sulfonanilide A
: CAN aume N-(2,0-difturophenyl)-8-Tluoro-S-methoxy(1, 2, 4Mriazolo(l, 5-c)pyrimidine-2-
sulphonamide
&)
u CAS ¥ 145701-23-1
End-use producy -1 Flarasulam Suspension Concentrate
< Molecular Fortnaela CaHyONS
{ Molecular Mass 359.2
Q.
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' ,@g Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
‘ E% DACO 7.3/0PPTS 860.1380/0ECD 1A 6.1.71 and IIIA 8.1.1
Staorage Stability - Wheat

TABLE A L Physicochemical Properties

Parameter Value Reference
Physical Stare Salid PMRA Lab Scrvices
Melting point/range 1$3.5-230.5°C
Specific gravits .53 at 2200
-

Waser solubifits Medium Sofubility (g/1.}

water 0121

pH = .08

pH 7 0306

pH ¢ 943
Solvent solubility Solvent Solubility (g/L)

acetone 123

aceroniteile 721

cthvl ncetale fau

methanol 9.¥1

dichlo-omethane 373
xylene 0227
n-actaanl 0] 84
n-heptanct. 0000149

Vapour pressure x 107 Paar 25°C
Dissociation constant (pK,) 454
Octanol/water partition coefficient (K, .} pll Loz Ko
at 22°C 4 100
7 -1.22
1t -2.06
UV/visible ubsorption spectrum Form Anax
Acidic 259.8
203.8
Boasic 2624
200.7
Methanolic 2041

No ubsorberce above 300 nm.

B. EXPERIMENTAL DESIGN
B.I. Sample Handling and Preparation

The ground control samples weighing 10 gram each were placed into 250 ml high density
polyethylenc (HHDPE) bottle which were then fortified with 1.0 ml of a 5.0 ppm solution of XDE-570
resulting 0 (1.5 opm in sample. A sct of O-day samples were removed for analysis while the
remaining fortified samples and bulk control samples were placed in frozen storage at -20° C. No
significant deviation from this temperature was reported.  Samples were removed at the specific
interval and were analyzed for florasulam residues. The unfortified control samples were weighed
on the dav of analysis used as recovery and control samples.

Page 3 of 7
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g%{é Florasulam/PC Code 129108/Dow Agrosciences LLC/Company Code 62719
% DACC 7.3/QPPTS 860.1380/0ECD 1A 61.1 and 1HA 8.1.1
" Storage Stability - Wheat

B.2.  Analvtical Methodology

Samples were analyzed for residues of florasulam using Dow AgroSciences analytical methods
GRM 97.01 (1A} and GRM 98.01 (GC/MSD) with minor modifications.

GRM 97.01 dmmunoassay):

Residues ol tiorasulam were extracted from crop fractions using a solution of 80% acetone:19
water:1% aceuc acid.  An aliquot was evaporated to dryness. The remaining residues were
reconstituted 10 0.01N hydrochloric acid (HCT). The sample was purified on an octadecy] (C,g) solid
phasc extraction (SPE) from which the residue was eluted with 30% acetorutrile in 0.01 N HCL
Sodium chlonde was added to eluent from the immature plant, hay and grain and the residues were
then partitioned into an organic sofvent (for immature plant and hay - 50% cthyl acetate:50%
toluene; for grain - tert-butyl methyl ether). The erganic solvents were evaporated to dryness and the
residues were dissolved in methanol and diluted with Sample Diluent (provided in the immunoassy
kit). The eluent from the forage and straw samples was diluted with 0.01 N HC1 and an aliquot was
neutralized with the addition of 0.0 1 N sodium hydroxide (NaOH) and diluted with Sample Diluent.
Aliquots of the diluted sample solutions were assayed using XDE-570 RaPID Assay kit. This
method analysis total residues of florasulam and related metabolites (4-hydroxypheny! florasulam)
and glucose conjugate. It has been validated at a level of (.05 ppm for the immature plants, forage,
straw and hav end 0.01 ppm for grain.

GRM 98.01 ((GU/MSD):

Residues of Jlorasulam were extracted from wheat immalture plant, forage, grain, straw and hay
matrices with acidified acetone (80% acetone: 19% water: 1% acetic acid). An aliquot of the
extract was purified by filtration through a graphitized carbon solid-phase extraction (SPE)
codumn. The oxiract was concentrated to remove acetone, diluted with the addition of 0.01 N
hydrochloric acid and partitioned onto an octadecy] (Cyy) SPE column. The florasulam was
eluted witly a 30% acetonitrile in .01 N hydrochloride acid solution. Florasulam was
partitioned, aticr addition of salt, into methyl r-butyl ether (MTBE). The MTBE was
concentrated 1o dryness. Residues of florasulam were dissolved in acetone and derivatized at
room temperature with iodomethane and triethylamine. The acctone solution was concentrated
to dryness and v-methyl florasulam residues are dissolved in a 5% sodium thiosulfate solution
and partitioned into toluene containing the mternal standard N-propyl florasulam. Residues of
florasulam us the N-methyl florasulam dervative in the toluene aliquots were determined by
capillary gas ciromatography with mass setective detection (GC/MSD).

US EPA ARCHIVE DOCUMENT
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":%,&g Florasulam/PC Code 129108/Dow Agrosciences LLC/Company Code 62719
iy § DALCQ 7.3/0PPTS 860.1380/0ECD IA 611 and IItA 8.1.1
% storage Stability - Wheat

C. RESUL.TS AND DISCUSSION

The recovery Jata indicate that florasulam residues when corrected for concurrent recoveries are
stable in wheal grain for 410 days (13.5 months), forage for 524 days (17.2 months), straw for 313
days (10.3 months), and hay for 459 days (15.1 months.

The siorage period of samples of wheat, barley and oat raw agricultural commodities (RACs)
collected 11 supervised residuc field trials are covered by the freezer storage stability study.

Page 5 of 7 7
DP Barcocde [333759 /MRID No. 46808025 58




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 59 of 184

%@g Florasuiam/PC Code 129108/Dow Agrosciences LLC/Company Code 52719
% DACO 7.3/0PPTS 860.1380/0ECD IA 6.1.1 and 1A 8.1.1
* Storage Stability - Wheat

IABL}L 1._ btablllty of Elorasulam Resndues in \’\r heat Matrices Following Storage at 20" C

Cormnod:ty 1 Storage Amlyte : _: CRest
Wheat grain | = 0 B ﬁorasu]am
14 {lorasulam
39 florasuiam 0.5 100 {05 105
123 florasutam 0.5 84 101 120
h 264 florasutam 0.5 93 T 83
; 410 florasulam 0.5 84 67 80
z Wheat forape 0 florasulam 0.5 9% 95 101
m - 14 florasulam 0.3 B8 83 97
z T forasultam 0.5 G &7 96
‘ 92 ftorasulam 0.3 86 83 96
: : 183 florasulam 0.5 73 82 112
u 378 florasulam 0.3 a3 72 77
o 524 florasulam 0.5 84 63 75
Wheat straw G florasulam 0.5 K5 106 125
a ' 14 florasulam 0.5 84 81 96
25 florasulam 0.5 %1 85 105
m a0 florasulam 0.5 75 835 113
> 194 florasulam s RE 80 91
- 313 florasutam 0.5 93 78 &4
: Wheat hay 0 florasulam 0n.s 103 107 104
U 14 florasulam L5 92 93 103
25 florasulam {5 92 24 91
u 90 florasuiam (15 09 104 95
< G4 florasulam (3 8K .73 83
350 tflorasuiam (5 37 55 63
{ 459 florasutam 05 74 59 70
% h Average w!_m o samples
Average of tire samples
m ) Recovery Coaected for Tresh Spike = Apparent Recoverys Concurrent Fresh Spike Sample Set Recovery x 100
=

Page 6 ol 7
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wil Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
; DAL 7.3/0PPTS 860.1380/0ECD 1IA 6.1.1 and {llA 8.1.1
Storage Stability - Wheat

D. CONCELUSION

In the freeer storage stability study, the ground wheat samples ot forage, grain, straw and hay spiked
with florasulam (99.7 % ai) at a level of (.5 ppm were stored at -20° C for a duration of 524, 410,
313 and 459 days. respectively. A set of 0-day samples and other tortified samples were removed at
various time intervals and analyzed to study the stability of florasulam. The analytical methods
emploved ¢ detect residues were GRM 9701 (Immunoassay) and GRM 98.01, the gas
chromatography with mass selective detection (GC/MSD). These methods were the same as that
outlined ir: the analytical methodology and were used in the crop residue studies. Both methods were
validated at a level of 0.05 ppm for the wheat immature green and dried plants, forage, straw and hay
and at a level o0 0.01 ppm for wheat grain.

The data presented indicated that residues of florasulam were relatively stable at -20 °C' for durations
of 524,410, 21 % and 459 days in the spiked forage, grain, straw and hay, respectively.

The storage period of wheat, barley and oat RACs collected in supervised residuc field trials are
covered by the freezer storage stability study.

The ficezer storage stability study for wheat 1s used as a surrogate study for barley and oat. The

result of this study applies to both barley and oat matrices therefore, no additional studies tor barley
and oat arc required.

E. REFERENCES
None.

F. DOCUMENT TRACKING

RDT: T Morten (4°3/07) S, Hummel (4/3/07}
Petition Number: 6177061

DF Barcode(sy AI3T9

PC Code; 120 10x

Femplate Versien Sep-omber 2003
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Florasulam/PC Code 129108/Dow AgroSciences LI.C/Company Code 62719
DACOY 7.2 4/0PPTS 860.136G/O1.CD HIA 53301
Mibyresidue Analytical Methods

J” .
Primary Evaluator = Thurston G. Morton Chemist 7, ’(LZ 677/ Date 4/3/07 Y72 /'._,/)

HED/RRB4 (7509I’)
Approved by Susan V. Hummel, Branch Senior §c1entlst (o 47307 .
HED/RRB4 (7509P)  \Juaen U QJLLWLDE‘ e 4/

In the absence of signatures, this document is considered to be a draft with deliberative material
tor internai us: only.

STUDY REPORTS:

46808021 Conrath, B.; West, S. (1998) Multi-Residue Methods Testing for DE-570 According
to PAM 1. Appendix 11, as Updated January, 1994, Project Number: 44706, ACFS/44706.
Unpublished study prepared by ABC Laboratories, [nc. 44 p.

EXECUTIVE SUMMARY:

Dow AgroScivnces has submitted multiresidue method data for florasulam. Aminopyralid was
analyzed according to the FDA Multi-Residue Method Test guidelines in PAM Vol. 1, 3" Edition
{dated 1/9:). Florasulam was not found to be naturally fluorescent, therefore, further testing
under Protocol A was not required. Florasulam was not an acid or phenol, therefore, no further
testing was cequired under Protocol B,

We note that the testing laboratory (ABC Labs Inc.y did not address the testing of florasulam
using Protoco! G: however, testing of this compound using Protocol G is not required because
the compound 15 not a substituted urca. T he petitioner and the testing laboratory should note that
the most recent version of PAM Vol [ is dated 10/99,

Florasulan was not recovered using Protocol D (with no cleanup), or using Florisil cleanup

under Protocois E and F. The results of the study indicate that the FDA MRM guidelines in
PAM Vol I are not applicable to florasulam.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the multiresidue method residue data are
classified as scientifically acceptable. These data will be forwarded to the 11.S. FDA for further
cvaluation,

The petitioner and the testing laboratory should note that the most recent version of PAM Vol. 1
is dated 10794 and has additional protocols not provided in the 1794 version.

The acceprabihiy of this study for regulatory purposes is addressed in the forthcorning U.S. EPA
Residue Chemistry Summary Document, DP Barcode D333759 and in Canada’s Regulatory

Decision Document,

DP Barcede 1313758 /MRID No. 46808021 Page 1 of 5 6 1
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Forasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
DACO 7.24/0PPTS 860.1360/01:CD 1TTA 538
Multiresidue Analytical Methods

TN

COMPLIANCE:

Signed and daled Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
stateiments were provided.

No deviations from regulatory requircinents were reported which would have an impact on the
validity of the study.

A BACKGROUND INFORMATION

Florasutam, N-(2,6-diflurophenyl)-8-fluoro-5-methoxyt 1, 2. )triazolo(1, S-¢)pyrimidine-
2-sulphonamide, 1s a sulphonamide herbicide that 1s currently registered in Europe and Canada
tor use 1n cercal weed control, Florasulam is being developed in the U.S. for control of wild
buckwheat, wild mustard, volunteer canola, ficld pennycress, common chickweed, shepherd’s
pursc, bedstraw. and smartweed, when used in a post-cimergent application in wheat, barley, oats,
rye, and trigeale. The mode of action at the cellular level involves the inhibition of the enzyme,
acetolactate svnthase (ALS). '

TABLE AL Test Compound Nomenclature

Compound Chermical Structure

Commaon name Florasutam

Company experiosiental name DE-5T0 or TF- 1343

1UPAT nam 26 S-rifluoro-3-methexy-s-iriazolo | 1.5-¢c]pyrimidine-2-sulforanilide

CAN name No2.6-difturophenvi)-8-fluore-S-methexy(1, 2, Hiriazolo(1, S-cpyrimidine-2-

sulphonanude

CAS# 145701-23-"

End-use product. [0 Flovasulam Suspension Concentrate
Molecular Forvmla CraHODNFS

Molecular Maoss 3593

DP Tarcode D133759  /MRID No. 46808021 Paye 2 of 5 62
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wf  Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
% DACC 7.2.4/0PPTS 860, 1360/OECH 1TEA 531
Muitiresidue Analytical Methods

£

TABLE AL Physicochemical Properties

Parameter Value “Reference
Phyzical State Salid PMRA Lah Services
Melring poinerae 2o 103 5.230.5°C
Speaific gravity 1.53 at 22°C
Water solubiing Medium Solubility {g/[.

waite G121

pH S (h0%4

pH 7 6.36

pH e 042

Solvent seluksdn Solvent Solubility {271}

acetone 123

aceton:trile 720

cihyt acetate 54

methanol URS!

dichloramethane 375

wlene 227

n=octanol 0,183
n-heptane0.0000 19

Viupour pressti P 10 Paa 254
Drissociation corstant (pkLY 4,54
Octanoliwater putinen coefficient (K0 al i Log K,
REAS 4 1.00
b -1.22
Iy 22006
LV visthle phsoprion spectrum Form Amax
Avcidic 250 K
2038
Basie 2624
200.7
Muethanabic 2041

No ahsorbence above 300 nm,
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o}

Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
% DACO 7.2.4/0PPTS B60.1360/0ECD TITA 5.3.1
Mulnresidue Analytical Methods

B. MATERIALS AND METHODS

Florasulam was analyzed according to the FDA Multi-Residue Method Test guidelines in
PAM Vol | Appendix Il (1/94). Florasulam was found not to naturally fluoresce, therefore, no
further testing under Protocol A was required. Florasulam is not an acid, phenol, or substituted
urea. theretore, further testing under Protocols B and G were not required. As a result of
Protocol C testing, florasulam was also tested through Protocols D and E. Based on the results

of Protocol B

Fove

tesfing, testing under Protocol F was not required.

C. RESULTS AND DISCUSSION

TABLE C.I. Results of Multiresidue Methods Testing with Florasulam.

PAM T Protocod Results Comments

A Florasulam was not found to he noturally Juorescent. Fiorasulam is not an
N-methylcarsamate. Na further
testing needed,

B Not tested. Florasulam iz not an acid or
phenal. No further testing
needed.

. FFor the columiy/detector combmations tested wnder Level | Further work conducted using
conditions {modules DG, DG3, DGS, and DGIE3Y o peak for Protocols D, E, and F
florasutam was detected. For Modulex DGIS and DG23. no peak
for florasulam was detected. Due to retention times for modules
DG and DG3, Level B testing at 230 ° C was requited (DGO and
DG12). Varicus concentrations of florasnlam were analyzed and
resulted 10 5.27 ne resulting in 50 %% {ull scale deflection using a
clectron capture detector, and 98,1 ng resulted in 50 % full seale

. deflection using a clectrolytic conductivity detector .

) Aliquots of florasulam were tested for recovery from florisil. The
average recovery of florasulam from Protocol 1 302 C1 cleanup
wis 0%. Because recovery was <230 %% testing through the
complete method was not required.

r Florasulam was nod recovered using Florisi cleanup methods C1 Because florasutam could pot
and C2 tor Protocol be recovered during Flovisii

column cleanup. no further
testing was conducted.

F Not tested, because florasulam could not be recovered from the
Florisil colurmn cleanup.

G Not tested. Florasulam is not a substituted

urea. No further testing
needed.

DP Rarcode §3 5
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Florasulam/PC Code 129108/Dow AgroSciences LLC/Company Code 62719
IACO 7.2.4/0PPTS 860, 1360/0FECD TTTA 534
Multiresidue Analytical Methods

. -‘:%g

D. CONCLUSION

Florasulam was adequately evaluated for recovery through FDA multiresidue methods.
The results of the study indicate that the FDA MRM guidelines in PAM Vol. 1 are not applicable
to florasulam. Florasulam was not found to be naturally fluorescent; therefore, further testing
under Protoce! A was not required. Florasulam is not an acid or phenol, therefore, turther testing
under Protocol 5 was not required. Florasulam was not recovered using Protocol D (with no
cleanup). or using Florisil cleanup under Protocols E and ¥. Florasulam is not a substituted urea,
therefore, further testing under Protocol G was not required. The submitted data will be
forwarded to the 1.8, FDA for further evaluation.

E. REFERENCES
None,

F. DOCUMENT TRACKING

RDET. Morwm ¢ 307) S, Hummel (4.3707)
Petition: Number oF7061

PP Barcodelsy (2333759

PC Code: 120108

Template Versioe J e 2005
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Natare of the Residue in laying hens/ 1
FLORASULAM / FRA DACO 6,2/ QECD 116.2.2, 6.2.3 & I1IA 8.2, 8.4.1, 8.4.2

PMRA Reviewer: Al Ismaily ,Date ___QOctober 26, 2000

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED policy. In addition, this DER
has been modified to include the submission MRID number.

/ ' /% Az ]
Thurston Morton %i/ i - 23-May-2007
LS/
i

STUPY TYPE: Nature of the Residue in Laying Leghom Hen (Gallus domesticusy, OPPTS 860.1300

TEST MATERIAL (PURITY): XDE-570 (99.7%)
[UL-aniline-"*CJXDE-570 (> 99%)
[triazolopyrimidine-9- “C]XDE-570 (> 99%)

SYNONYMS: XDE-570 (Florasulam)
Common name : Florasulam (ISO-proposed)
IUPAC: 2, 6',8-Trifluoro-5-methoxy-s-triazolo [1,5-c]pyrimidine-2-sulfonanilide
CAS; N-(2,6-diflurophenyl)-8-fluoro-5-methoxy(1,2,4)triazolo(1,5-
c)pyrimidine-2-sulphonamide

CAS#: 145701-23-1

MRID 46827903 D.E. Bamekow and M.A. Huskin, (1994), Nature of the Residues of [*C]XDE-570 in
Laying Hens. North American Environmental chemical laboratory, DowElanco (3330
Zionsville Road, Indianapolis, Indiana 46268-1053) and ABC Laboratories, Inc. (7200E.
ABC Lane, Columbia, MO 65202). DowElanco Laboratory Study No. MET94018, ABC
Laboratories’ Study No. 41556, December 23, 1994, Unpublished.

SPONSOR: DowElanco
EXECUTIVE SUMMARY:

In the laying hen metabolism study, XDE-570, radiolabelled as either [UL-aniline-"CJXDE-570, or
[triazolopyrimidine-9- *CJXDE-570 was administered to two groups of 10 laying hens at a dose level of 0.76:+
0.01 mg/kg bw/day. The dose was administered orally twice daily for five consecutive days, by opening the
beak and inserting a capsule into the esophagus. The dose was equivalent to10.7 ++ 0.2 ppm XDE-570 dietary
burden at an average feed consumption of 0.13 kg/day. Samples of eggs, excreta were collected throughout the
study. The test hens were sacrificed approximately 24 hours after the final dose. The tissue samples of fat,
composite muscle (Jight and dark), skin and liver were collected for analysis.

The results indicated that the total radioactive residues (TRRS) were comparable between two labeling
positions for excreta, muscle, fat, liver, and egg. TRR in muscle, fat and liver were less than limit of
quantification (< LOQ). TRR in skin and eggs were very low (0.013%, < 0.007 ppm). Almost 100% of the
recovered radivactivity that was administered to hen was found in excreta. These residues in the tissnes and
egg samples were approximately 0.01% of the applied dose (up to 0.013 ppm). The highest concentration of
residues in tissues were found in the skin, 0.0066 ppm and 0.005 ppm in A-label and TP-label, respectively.
The concentration of residues in egg were about 0.004 ppm in both A-label and TP-labelled, respectively.

Total radioactive residues in tissue (muscle, fat, skin and liver), eggs and excreta samples were determined by
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combustion and liquid scintillation counter (1.SC}. Solvent extraction and subsequent fractionation were
performed on the A and TP labelled samples of eggs, skin and excreta (the only matrices with residue levels >
0.02 ppm). All samples were initially extracted three times with acetonitrile:water [80:20] (Figure 1). This
extraction released most of the radioactivity present in these samples. The post extracted material was
Iyophilized and the remaining '*C activity was guantified by combustion/.SC. The excreta extracts were
concentrated and analysed by reverse phase HPLC and normal phase TLC.

The parent compound, florasulam, is not likely to bicaccumulate in fat, other tissues and egg yolk as a result of
feeding of treated feed. This study demonstrated low levels of radioactivity in edible tissues. These
observations arc supported by the low Log K., (1.00 at pH 4.00 and -1.22 at pH 7.0) which is an indicaticn of
a low potential for partition into organic solvents.

The total radicactivity in liver, fat and muscle samples very low (< 0.0001% of administered dose), therefore,
no further residuc characterization was conducted. Solvent extraction and subsequent fractionation were
performed on the A and TP labelled samples of excreta, egg and skin. All sample were initially extracted with
acetenitrile:water {80:20). Further characterization of residues, extracted in acetonitrile:water phase, from egg
and skin were achieved with hexane and ethyl acetate. The predominant radioactive component in extracted
residues in egg and skin was parent. No other metabolites were identified in skin samples. The extractability of
radicactive residues ranged between 84% and 103% of TRR for excreta, eggs and skin. The behaviour of
florasulam residues in hen tissues, egg and excreta during extraction, fractionation, and chromatographic
analysis demonstrated no significant differences between A and TP labelled hens.

The Residue ot Concern (ROC) based on the laying hen metabolism study may be defined as the parent
compound, florasulam. The metabolism of florasulam in the laying hen, goat and rat were similar. Therefore,
swine metabolism is not required. In all three species, the majority of the radioactivity was found in the
excreta. Most of the parent compound in goat, hen and rat was eliminated unchanged with minor unknown
metabolites at uncuantifiable levels. No significant cleavage of the sulfonanilide bridge was observed

Based on the ruminant, laying hen and rat metabolism studies, the residue of concern (ROC) may be defined as
the parent compound, florasulam. These metabolism studies are classified acceptable and satisty the guideline

requirements tor zoat metabolism studies (Restdue Chemistry Guidelines Dir98-02, Section 2).

COMPLIANCE:

Signed and dated GLP, Quality Assurance and no Data Confidentiality statements were provided.
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MATERIAILS

1. Test Compound:

[UL.-aniline-"*C]XDE-570

[“A” labelled compound]

Radiochemical purity: 100% [determined by HPLC/.SC]

Specific activity:

[9-triazolopyrimidine-"*C]DXE-570

152 uCi/mg
4.41 x 10* dpm/pg

[“TP” labelled compound]

Radiochemical purity: 100% [determined by HPLC/LSC]

Specific activity:

Nonradicactive DXE-570

Chemical purity:
3 OCH;
# O .
------- st N
= <?§ <")..:._ s S Igi_</ TN
I — o ” r}t J

[Ul.-aniline-*C]XDE-570
A label

2. Test animals:
Species:
Strain/breed:
Age:
Gender:
Weight at study initiation:
Health status:
Housing/holding areas:

Diet:
Water:
Acclimation period:

Predosing:
METHODS:

67.4 pCi/mg
436 x 10* dpm/pg

99.7% (supplied by sponsor)

F OCH;

~ p L
7N Npe e TN Ry
<\ :<>_ —< /]

F

Triazolopyrimidine-9- “C}XDE-570
LL’I‘P” label

Laying Leghom Hen

Gallus domesticus

Hyline Hybrid

30 weeks of age at dosing

female

control (1.48 kg), “A” label (1.49 kg), *“TP” label (1.54 kg)
good health

Hens were kept in individual galvanized cages. The study room
was maintained at 22.4 + 0.6 °C and 61.6 + 5.6% relative
humidity. Fresh air was supplied to the room at a sufficient rate.
Hens were fed once daily for a total of 0.13 kg feed per day.
Fresh water was provided ad libitum.

Hens were acclimatised to conditions for at Ieast 7 days. During
acclimation, the hens were observed for feed consumption, egg
production and general condition and health.

None.
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1. Dosing regime:

Oral:

L.evel of administered dose:

Food Consumption:

Residue Intake in Diet:

Vehicle:

Timing:
Duration:

Dermal:
Formulation:

Namber of treatments:

Application level:
Type of treatment:

Water (aquaculture):
Formulation:

Number of treatments:;

Application level:
Tvpe of treatment:

2. Sample collection:

1.10 mg/day for aniline label

1.14 mg/day for TP label

Average feed consumption of 0.105 kg/day/hen

10.5 ppm and 10.9 ppm

A capsule were administered by opening the beak and
inserting inte esophagus until the capsule was swallowed.
once daily in the morning between 10:00-10:15 a.m.

5 consecutive days.

Not applicable
None

None

N/A

N/A

Not applicable
None

None

N/A

N/A

Fggs: Eggs were collected twice daily before the moming and evening doses. The eggs were
weighed at every collection and composited within each group.

Control 45 48
A label 47 49
TP label 45 48

The average values reported for egg production indicated that egg production was not affected by

dowsing with XDE-570.

Excreta: Collected twice daily before the morning and evening doses.
Interval from kast dose to sacrifice: The hens were sacrificed within 20-22 hours after the

Tissues harvested and analysed:

last dose by cervical dislacation.

The following tissues were cotlected: muscle (composite
of light and dark), abdominal fat, liver, skin (from
underside and back). Muscle, fat, skin and liver samples
were analysed.

2. Quantification of Total Radioactive Residues (FRRs):
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Total radioactive residues in tissue (muscle, fat, skin and liver), eggs and excreta samples were
determined by combustion and liquid scintillation counter (L.SC). The radiocarbon in the samples was
combusted to "*C-carbon dioxide and trapped in an appropriate solvent along with scintillation fluid
and quantitated by LSC. The performance of the oxidizer was determined by '*C-benzoic acid
standard. Minimum quantifiable limit (MQL) was determined for cach set of samples by analysing
contro! saimples with each set of samples of tissue, eggs or excreta.

4. Extraction and Hydrolysis of Radioactive Residues (TRRs

.

Solvent extraction and subsequent fractionation were performed on the A and TP labelled samples of
eggs, skin and excreta (the only matrices with residue levels > 0.02 ppm). All samples were initially
extracted three times with acetonitrile:water [80:20] (Figure 1). This extraction releas=d most of the
radioacuivity present in these samples. The post extracted material was lyophilized and the remaining
"C activity was quantified by combustion/I.8C. The excreta extracts were concentrated and analysed
by reverse phase HPLC and normal phase TLC. The eggs and skin extracts were concentrated,
defatted using hexane, then acidifted and extracted/partitioned with ethyl acetate resulting in
organosoluble and aqueous fractions. The "C activity in hexane and aqueous fractions was quantified
by L5 Each of ethyl acetate organic fraction of the A and TP labelled eggs and skin was
coneentrated to dryness and the residue resolubilized in acetonitrile with 1% acetic acid. Radioactive
residues in ethyl acetate organic fraction were analyzed by reverse phase HPLC and normal phase
TLC. The extraction efficiency and stability of the parent compound was evaluated by using fortified
contrel samples.

5. Characterization and Identification of Radioactive Residues (TRRS):

All aqueous and organic phase extractions except ethyl acetate organic fraction were analysed by 1.SC.

The post extracted material from eggs, skin and excreta were analysed by combustion/L.SC. The ¢thyl
acelate organic fractions of eggs and skin and acetonitrile/water extract of excreta were the only
extracts that had residues levels > 0.02 ppm. These extracts were initially analysed by reverse phase
HPLC 1o identify radioactive residues. HPLC analysis were performed using C,g analytical column
and an ultravielet detector (UV). The effluent was monitor with UV detector and tireed fractions were
collected. The radioactivity in each fraction was determined by LSC. The fortified conirol and treated
exiracts were analysed by HPLC. The data was processed to produce a histogram representing the
radioactivity in each fraction of the HP1.C eluent as a function of time, Reference standards were used
to compare the retention times with samples. The identity of compounds was confirmed by TLC
analysis of the radioactive residues compared with the standards. TLC analysis were performed under
normai conditions using silica gel plates developed in lined chambers with hexane-acetone (50:50).
TLC plates bearing “C-compounds were scanned with an Imaging System to determine the location
of the 4(I‘-cornpounds.
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Figure 1.Extraction Scheme for the A and TP label samples of eggs, skin
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A and TP labelted Treated samples

Supernalant Pailet
8020 ACN-Water -

Extraction

Agueous Phase Pellat
{Combustion/LSC analysis)

Organie Adfieois
Hexans Partiben —

Hexane Fraction Aqueous Phase

(LSC aualysis)

Chrgamie " Aqueons
= —— EBihyl Acetate Parrition —

Fthyl Avetate Fraction Agueous Fraction
(LSC aaalysis)

Concentration

Ethyl Acetate Concentraie

{HPLC. TLC analysis)
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II. RESULTS

71



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 72 of 184

PMRA Sub. No. 1999-0461/ DWE
FLORASULAM / FRA

~PROTECTED ~ Nature of the Residue in laying hens/ 7
DACO 6.2/ OECD 116.2.2, 6.2.3 & 111A 8.2, 8.4.1, 8.4.2

1. Total Radioactive Residues (TRRs):

Radiochemical analysis indicated that amount of TRRs in tissues was very low. The recovery of the
radioactivity was approximately 91% and 97% for the phenyl label and TP label respectively. Total
radioactive residues (TRRs) recovered as XDE-570 equivalents are shown in Table 1 below.

TABLE 1. Total Radioactive Residues (TRRs) of "*C phenyl and **C TP labelled XDE-570

in Tissue, Eggs and Excreta

Composite muscle 0.0005* < 0.0001 0.0008* < 0.000]
Composite fat 0.0004* < 0.0001 0.0006* < {.0001
Liver 0.0014* < 0.0001 0.001%* < (.0001
Skin 0.0066 0.002 0.005 0.002
Eggs 0.0038 0.013 0.004 0.013
Total Tissue 0.015 0.015
Execreta 10.0 913 1.5 96.9
Total Recovery 91.3 96.9

* Tissue residue levels below the experimental quantifiable amount (QA).
Comiments:

The results indicated that the total radioactive residues (TRRs) were comparable between two labelling
positions for excreta, muscle, fat, liver, and egg. Total residues in muscle, fat and liver were less than limit of
quantification (< LOQ). Total residues in skin and eggs were very low (< 0.007 ppm). Almost 100% of the
recovered radioactivty that was administered to hen was found in excreta. These residues in the tissues and egg
samples were approximately 0.01% of the applied dose. The highest concentration of residues in tissues were
found in the sk, 0.0066 ppm and 0.005 ppm in A-label and TP-label, respectively. The concentration of
tesidues in egy were about 0.004 ppm in both A-label and TP-labelled, respectively.

The parent compound, florasulam, is not likely to bieaccumulate in fat, other tissues and egg yolk as a result of
feeding of treated feed. This study demonstrated low levels of radioactivity in edible tissues. These
observations are supported by the low Log Koy (1.00 at pH 4.00 and -1.22 at pH 7.0) wich is an indication of a
low potential tor bioaccumulation.

2. Quantitative Distribution of Radioactive Residues:
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TABLY 2. Quatitative Distribution of "(-Residues in Urine, Milk, Liver and Milk when Dosed
with '*C phenyl and "'C TP labelled XDE-570

Total Radioactive Residues {TRRs)

Acet:mitniz'water fraction was used in the case of excreta)
- Not radiodeiectad
MDA Minimum Jerectable amount for each sample
MOQLM inimum guant:iiable kmit for each sample

Total Radiocactive Residues * 100 % TRR 100 % TRR 100 % TRR 100 % TRR 100 % TRR 100 % TRR
{10 ppm) {11.5 ppm) {0.0038 ppm) (0.0043 ppm) {0.0066 ppm) (0.005 ppm)
"Totat Extractable Radioactive Residues - % TRR (ppm)
Acetonitrilefwates phase 03 84.7 9B.2 102 95.4 96.4
(10.4) (9.8) (0.0038) {0.0044) (0.0063) (0.0048)
Fractionation of Extracted Radioactive Residues - % TRR (ppm)
Hexane phase Not performed < MDA < MQA <MDA <MQA
(0.00006) (<0.0002) {< 0.0001) (3.0004)
EtoAc partition phase** 05.6 96.2 89.7 89.9
h (0.0037) 0.0042 (0.0059) (0.0045)
z Aqueous soluble phas: <MQA <MQA < MQA <MQA
{< 0.0002) (< 0.0002) (< 0.0003} (< 0.0003)
m Unexuacted 12 2.1 < MQA < MQA <MDA < MDA -
(0.13) (0.24) (<0.0007) (<0.0002) (< 0.004) (< 0.004)
z Identification of Radioactive Residues - % TRR (ppm)
Parent Compound ¢ X1H-570) 95.1 797 a5.1 95.2 85.9 80.7
: (9.6) (9.2} {(.0037) (0.0042) {0.00570 (0.004)
u Unidentitied Metabolite <1 45 <1.7 <1.7 <1.7 <29
(<0.11) (0.5) {<0.00007) {<0.00007) {<0.0001) (<0.0001)
o Unidentified Metaboline 6.8 _ - R <].7 <1.7 <29
0.n (=0.060007) {=0.0001) (<0.0001}
a Umdennfied Motabehie B ~ . . <L7 4.8
(<0.0001) 0.0002
m Unidentified Maabaolite - . - - <b.7
(<0.0001)
> Distribution of Radioactive Residues - %TRR
H Total Extactabie 103 84.7 98.2 102 954 96.4
: Total Identified 95 797 45.1 952 85.9 80.7
Total Charecterized 103 842 97 98 G4 92
U Total Unextractabls 1.2 21
m TOTAL 104.2 84.7 98.2 11y, 95.4 96.4
< * Analysed by combustion/LSC
*k Fraction used for TLC and HPLC analysis
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Comments:

The total radioactivity in liver, fat and muscle samples very low (0.015% TRR of administered dose), therefore,
no further residue characterization was conducted. Solvent extraction and subsequent fractionation were
performed on the A and TP labelled samples of excreta, egg and skin, All sample were initially extracted with
acetonitrile: water (80:20). Further characterization of residues, extracted in acetonitrile:water phase, from egg
and skin were achieved with hexane and ethyl acetate.

The acetonitrile:water extracted 103% ( 10.4 ppm) and 84.7% (9.8 ppm) of the TRR in A and TP label treated
excreta samples. The predominant radioactive component in excreta , representing 92.3% and 94.1% TRR in
A and TP treated extracted residues was identified as parent, florasulam. In the HPLC analysis, one other
minor metabolite was eluted in the retention region of 5-OH-XDE-570 metabolite. However, it was nol seen in
TLC analysis arwd was not positively identified as 5-OH-XDE-570.

Egg sample were initially extracted with acetonitrile:water (80:20). The acetonitrile:water extracted 98.2%
(0.0038 ppm) and 102% (0.0044 ppm) of the TRR in A and TP treated egg samples, respectively. The hexane
extract of the aqueous phase contain less than MQA (<0.0002 ppm) of TRR for both A and TP treated egg.
The aqueous fracticn after ethyl acetate fractionation also represented less than MQA (<0.0002 ppm) of TRR
for both A and TP treated egg. The ethyl acetate fractions represented 95.6% (0.0037 ppm) and 96.2%
(0.0042 ppm} of the TRR for A and TP treated egg. The predominant radioactive component, representing
95% TRR in bath label extracted residues in egg was parent. No other metabolites were identified in egg
samples.

Skin sample were mitially extracted with acetonitrile:water (80:20). The acetonitrile:water extracted 95.4%
(0.006 ppm) and 96.4% (0.0048 ppm) of the TRR in A and TP treated skin samples, respectively. The hexane
extract of the aqueous phase contain less than < MQA (<0.0004 ppm) of TRR for both A and TP treated skin.
The agueous fraction after ethyl acetate fractionation represented less than < MQA {(<0.0003 ppm) of TRR for
both A and TP ireated skin. The ethyl acetate fractions represented 89.7% (0.0059 ppm) and 89.9% (0.0045
ppm) of the TRR for A and TP treated skin. The predominant radioactive component, representing 85.9% and
80.7% TRE 1 oxtracted residues in skin was parent. No other metabolites were identified in skin samples.

The extractability of radioactive residues ranged between 84% and 103% of TRR for excreta, eggs and skin.
The behaviour of florasulam residues in hen tissues, egg and excreta during extraction, fractionation , and
chromatograph:c analysis demonstrated no significant differences between A and TP labelled hens. Therefore,
no significant sulfonilide bridge cleavage occwrred during metabolism of florasulam in her.
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Figure 2. Proposed Metabolic Profile of XDE-570 in Laying Hen

Minor metabolites
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Identification of Metabolites

I XDE-570 N-(2,6-diflurophenyl)-8-fluoro-5-
methoxy(1,2,4)triazolo(1,5-c)pyrimidine-2-sulphonamide

il 5-OH-XDE-570 N-(2,6-diflurophenyl)-8-fluoro-5-
hydroxyl(1,2,Mtriazolo(1,5-¢)pyrimidine-2-sulphonamide

Comments:

Based on the data submitted XDE-570 does not undergo a significant metabolism on laying hens. The parent
compound is eliminated unchanged with minor unknown metabolites postulated to be 5-OH-XDE-570.
However, the observed levels were below the limit of quantification.

ITL. STORAGE STABILITY

All samples and extracts were stored frozen at approximately -20 °C during the study. All tissue, egg and
excreta samples were prepared and characterized within 28 days after sacrifice. Therefore, no storage stability
tests were riecessary for samples analysed in hen metabolism study.

V. CONCLUSIONS

Florasulam 1s rapidly excreted in excreta. Almost 100% of the recovered radioactivty that was administered to
hen was found in excreta. Residue in tissues and egg samples was low with only a small portion of the
recovered radicactivity (< 0.02% TRR, up to 0.004 ppm) found in all tissue and egg. The highest
concentration of residue was found mn skin at 0.0068 ppm (0.002% TRR) of the applied dose. The major
metabolite in egg and skin was parent. In egg, the parent accounting for 95% of the isolated radioactivaty from
both pheny! and I'P label florasulam. The available methods clearly identified presence of parent compound
in samples. The remainder unidentified residues accounted for less than 3%. The very low residues in egg and
other tissues with a major excretion of the parent compound indicted that florasulm only slightly metabolised in
laying hen and no significant cleavage of the sulfonanilide bridge occurred (Figure 2). Based on the data
reviewed, the Residue of concern (ROC) in hen is defined as parent compound, florasulam.

VI. DEFINITION OF THE RESIDUE OF CONCERN (ROC)

The Residue of Concemn based on the laying hen metabolism study is defined as parent only.
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IV. FINAL SUMMARY

In the laying hen metabolism study, XDE-570, radiolabelled as either [UL-aniline-""CIXDE-570, or
[triazolopyrimidine-9- MCIXDE-570 was administered to two groups of 10 laying hens at a dose level of 0.76+
0.01 mg/kg bw.day. The dose was administered orally twice daily for five consecutive days, by opening the
beak and inserting a capsule into the esophagus. The dose was equivalent to10.7 + 0.2 ppm XDE-570 dietary
burden at an average feed consumption of 0.13 kg/day. Samples of eggs, excreta were collected throughout the
study. The test hens were sacrificed approximately 24 hours after the final dose. The tissue samples of fat,
composite muscie (light and dark), skin and liver were collected for analysis.

The results indicated that the total radioactive residues (TRRs} were comparable between two labelling
positions for excreta, muscle, fat, liver, and egg. Total residues in muscle, fat and liver were less than limit of
quantification (< [2Q). Total residues in skin and eggs were very low (< 0.007 ppm). Almost 100% of the
recovered radicacrivty that was administered to hen was found in excreta. These residues in the tissues and egg
samples were approximately 0.01% of the applied dose. The highest concentration of residues in tissues were
found in the skin, 0.0066 ppm and 0.005 ppm in A-label and TP-label, respectively. The concentration of
residues in egg were about 0.004 in both A-label and TP-labelled, respectively.

Total radioactive residues in tissue (muscle, fat, skin and hiver), eggs and excreta samples were determined by
combustion and liquid scintiflation counter (LSC). Solvent extraction and subsequent fracticnation were
performed on the A and TP labelled samples of eggs, skin and excreta (the only matrices with residue levels >
0.02 ppm). Al samples were initially extracted three times with acetonitrile:water [80:20] (Figure 1). This
extraction released most of the radioactivity present in these samples. The post extracted material was
lyophilized and the remaining "*C activity was quantified by combustion/LSC. The excreta exiracts were
concentrated and analysed by reverse phase HPLC and normal phase TLC.

The total radicactivity in liver, fat and muscle samples very low, therefore, no further residue characterization
wasg conducted  Solvent extraction and subsequent fractionation were performed on the A and TP labelled
samples of excreta, egg and skin. All sample were initially extracted with acetonitrile:water (80:20). Further
characterization of residues, extracted in acetonitrile:water phase, from egg and skin were achieved with
hexane and ethvi acetate. The predominant radioactive component n extracted residues in egg and skin was
parent, No other metabolites were identified in skin samples. The extractability of radioactive residues ranged
between 84% and 103% of TRR for excreta, eggs and skin. The behaviour of florasularn residues in hen
tissues, egg and excreta during extraction, fractionation, and chromatographic analysis demonstrated no
significant differences between A and TP labelled hens.

The Residue of Concern (ROC) based on the laying hen metabolism study may be defined as the parent
compound, iforasulam. The metabolism of florasulam in the laying hen, goat and rat were similar. In all three
species, the majority of the radioactivity was found in the excreta. Most of the parent compound in goat, hen
and rat was eliminated unchanged with minor unknown metabolites at unquantifiable levels. No significant
cleavage of the sulfonanilide bridge occurred in their metabolism. Swine metabolism is not required.

Based on the ruminant, laying hen and rat metabolism studies, the residue of concern (ROC) may be defined as
the parent compound, florasulam.
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VIL. STUDY DEFICIENCIES

No deficiencics were identified.
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Nature of the Residue in taying hens /
13

FLORASULAM ' FRA DACO 6.2 / OECD 116.2.2, 6.2.3 & I11A 8.2, 8.4.1, 8.4.2

Signatures:

Reviewed by

Ali Ismnaily Date
Evaluation Officer
FREAS

Peer Reviewed by

Henri Bietlot, Ph. T). Date
Evaluation Officer
FREAS

Approved by:

Ariff Ally, Ph. D. Date
Sectton Head
FREAS
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PMRA Sub. No. 1999-0461/ PWE ~ PROTECTED ~ Crop Field Trials / 1
FLORASULAM / FRA DACO 7.4.1/ OECD I1A 6.3.1, 6.3.2, 6.3.3 and I11A 8.3.1, 8.3.2, 8.3.3

Reviewer: Ali fsmaily . Date __ February 20 , 2001

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED policy. In addition, this DER
has been modified to mclud; the submlssmn MRID number.

~

;//

Thurston Merton { /7 23-May-2007
STUDY TYPE: Crop Field Trials (LanadanQ) Spring wheat, Barley and Oat OPPTS 860.1500

TEST MATERIAL: N-(2,6-difluorophenyl)-8-fluoro-5-methoxy-(1,5 ¢)-pyrimidine-2-sulfonanilide

FORMULATION AND TYPE: EF-1343 SC (52 g avba) with Agral 90 adjuvant, 0.2% viv.

SYNONYMS: XDE-570 (Florasulam)

MRID 46808128 E. M. Bargar and D. R. Foster, {1998), “Magnitude of Residues of DE-570 in Spring
Wheat, Barley, and Oat™ Global Environmental Chemistry Laboratory - Indianapolis Lab,
Dow AgroSciences LLC, Laboratory Siudy ID: RES97041, October 12, 1998,
Unpublished

R. F. Elsharaiha, 1. S. Lindsay, A. D. Thomas, B. A. Blakeslee, D. O. Duebelbeis, and D. R,
Foster, “Summary of the Residues of DE-570 in Wheat, Barley, and Oat Samples Collected in
Association with Protocol RES97041" Global Environmental Chemistry Laboratory -
indianapolis Lab, Dow AgroSciences LLC, Appendix B of Laboratory Study [D: RES97041,
Septemberi4, 1998, Unpublished

SPONSOR: Dow AgroSciences (DWE)

EXECUTIVE SUMMARY:

The limited supervised crop field trials study in wheat, barley and oat conducted in zones 7, 7A and 14 in
Canada/USA have shown that residues in wheat grain, barley grain and oat grain collected at 41-60 days
following u single foliar broadcast ground application of EF-1343 SC formulation (52 g ai/L.), 10 g ai/ha of
florasulam {with Agral 90 Adjuvant, 0.2% v/v}, when plants were at BBCH 37-55 stage, equivalent to 2X the
proposed Canadian maximum season rate, were less than limit of quantification (<0.01 ppm). However, the
residue trials conducted for these crop were insufficient and did not represent all the major growing zones for
wheat, barley and oat in Canada. The residue trials were not classified acceptable and did not satisfy the
guideline requirement for residue trials (Residue Chemistry Guidelines Dir98-02, Section 9).

The petitioner has submitted residue field trials conducted over one growing season in zones common to both
the USA and { anada. As the residue trials requirements were not met for a geographically restricted
registration ¢y a national registration, the petitioner must submit the results from additional residue trials.
However, since residue of florasulam in wheat, barley and oat was < LOQ, a 25% reduction in residue trials is
allowed. Results of these additional residue trials must be consistent with the data previously reviewed (i.e.,
<LOQ of .01 ppm). In the mear: time, FREAS can recommend the promulgation of MRLs for wheat (0.01
ppm), barley (0.01 ppm) and oat (0.01 ppmy} to cover residues of florasulam in these crops. The MRL on the
RAC will cover potential residues in processed commodities.
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PMRA Sub. No. 1999-0461/ DWE  ~ PROTECTED ~ Crop Field Trials/ 2
FLORASULAM / FRA DACO 7.4.1/ OECD 11A 6.3.1, 6.3.2, 6.3.3 and IT1A 8.3.1, 8.3.2, 8.3.3

'The results from the residue dechine studies for wheat, barley and oat (green and dried immature plant, straw
and hay) conducted in zones 7, 7A and 14 in Canada/USA have shown that residues in these crop fractions
collected at (3, 3, 7, 10, 15, 30 and 40 days following a single foliar broadcast ground applicaticn of EF-1343
SC formulation (52 g ai/L), approximately 10 g ai‘ha of florasulam (with Agral 90 Adjuvant, 0.2% v/v), when
plants were at BBCH 37-55 stage, equivalent to 2X the proposed Canadian maximum season rate, indicated
rapid decline of florasulam residues. No residues were detected in any whole plant sample collected at/after 7
days after application. Therefore, grazing on wheat, barley and oat crop can be supportec 7 days after
application of EF-13443 SC.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality were provided.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 3
FLORASULAM / FRA DACQ 7.4.1 / OECD [IA 6.3.1, 6.3.2, 6.3.3 and 111A 8.5.1, 8.3.2, 8.3.3

I. MATERIALS AND METHODS

All residue samples were analysed by immunoassay ([A), as the screening method for residues of florasulam
and related florasulam metabolites (4-hdroxyphenyl florasulam and its glucose conjugate), using Dow
AgroSciences TA method GRM 97.01 with a limit of quantification (LOQ) of 0.01 for grain and 0.050-0.068
ppm for straw, green and dried immature whole plants. This method is based on the use of a magnetic particle-
based immunoassay test kit co-developed by Strategic Diagnostics Inc. and Dow AgroSciences. Samples
found to contain residues above LOQ) were reanalysed by a specific method, capillary gas chromatography with
mass selective detection (GC/MSD), using Dow AgroSciences GC/MSD method, GRM 98.01 with a limit of
guantification (1.OQ) of 0.01 ppm for grain and 0.05 ppm for straw, green and dried immature whole plants,
The quantification of florasulam residues by GC/MSD was based on the peak ratio of m/z 138 (N-methyl
derivative of DE-570) to m/z 170 (internal standard).

1. Test Compound
Chemical name:

TUPAC: 2', 6', 8-Trifluoro-5-methoxy-s-triazolo [1,5-c]pyrimidine-2-sulfonanilide

C A3 name; N-(2,6-diflurophenyl)-8-fluore-5-methoxy(1,2,4)triazolo(1,5-c)pyrimidine-2-
sulphonamide

CAS#: 145701-23-1

Common name (ANSI, BSI or ISO): Florasulam (ISO-proposed)

Company developmental/experimental name: XDE-570

2. Trial Numbers and Locations

Crop Residac Trials Canadian/Canadian Equivalent US Growing Regions Total
Trials
1 5 SA 5B 7 0 14

Revuested 2 T(5) 1 10(7) 20(15)

Deficient 2 1 3
Requested 1 | 2 12 (9) 16(13)

Deficient 1 { 7
O Subimitted . 9 :
Requested 1 | i 1 16 (13}

[reficient 1 1 1 1 4 8

{(#) Number of residue trials reduced by 25% (Residues from ali trials were < 0,025 ppm , i.e., less than LOD).

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

81



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 82 of 184

PMRA Sub. No. 1999-0461/ PWE ~ PROTECTED ~ Crop Field Trials/ 4
FLORASULAM ! FRA DACO 7.4.1/ OECD IIA 6.3.1, 6.3.2, 6.3.3 and IIA 8.3.1, 8.3.2, 8.3.3
Comments:

Supervised residue trials were conducted in Canada and USA, applying EF-1343 Suspension Concentrate at 10
g a.1./ha {twice the Canadian proposed rate) with 0.2 % (v/v) Agral 90 Adjuvant, on wheat, barley and oat. It
did not meet the established requirements both in terms of the number and the geographical representation for
wheat, barley and oat as per the Residue Chemistry Guideline (Residue Chemistry Guidelines Dir98-02,
Section 9). However, since residue of florasulam in wheat, barley and oat was < LOQ, a 25% reduction in
residue triais 1s allowed.

European residue data on wheat and barley were also submitied. However, soil characteristics and climatic
conditions in the Buropean growing zones cannot be compared with Canadian/US growing zones. Therefore,

data form Furopean source cannot be used as surrogate data.

3. Proposed Canadian Use Pattern

EF-1343
Suspension
concentrate

(50 /L)

wheat (spring, diruin),
harley (spring’.
oat

postemergent
2-leaf crop up to
and including the
flag leaf extended
stage

Comments/|_abe! Restrictions:

1. Addition of a surfactant Agral 90, at a rate of (.29 v/v is used with this herbicide.

II. Do not apply by air.

L Fields previously treated with EF-1343 herbicide can be seeded the following year to barley, canola, forage prasses,
oats, peas, 1rye or wheat or fields can be summerfaliowed.

IV. Livestcck may be grazed on treated crops 7 days following application.

V. 1Jo not harvest the treated crop within 60 days after application.
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PMRA Sub. No. 1999-046%/ DWE
FLORASULAM ' FRA

~PROTECTED ~ Crop Ficld Trials/ 5
DACO 7.4.1 / OECD 1A 6.3.1, 6.3.2, 6.3.3 and I11A 8.3.1, 8.3.2, 8.3.3

Tankmixes:
wheat (spring and durum) MCPA ester (500 g ai/L) MCPA LV 500 420 postemergent No surfaciant should be added.
barley (spring)
oats
wheat (springz and durim? clopyralid (50 g ae/l.) 75 postemergent No surfactant should be added.
barley (spring) Curtail M
oats MCPA ester (280 g ae/L) 420
wheat (spring and durum’ MCPA ester (500 g ai/L) MCPA LV 500 420 postemergent Acidulate at 0.25% w/w
barley (spring)
h imazamethabenz (300 g ai/L) Assert 300 SC 480
z wheat (spring and durum’ MCPA ester (500 g ai’L} MOCPA LV 500 420 postemergent Not recommended
barley (spring)
m fenoxaprop-p-ethyl (92 g/L) Puma Super * 92
E wheat (spring and durum: clopyrahid (50 g ae/L) 75 postemergent Acidulate at § 25% wiw
barley (spring} Curtaik M
: MCPA ester (280 g ae/l) 420
u imazamethabenz (300 g ai/l.) Assert 300 SC 480
wheat (spring and duram: clopyralid (50 g ae/1.) 75 postemergent Not recommended
o barley (spring) Curtan] M
MCPA ester (280 g ae/L} 420
a fenoxaprop-p-ethyl (92 /L) Puma Super * 92
m wheat (spring and durum: MCPA ester (500 g ai/L) MCPA LV 500 420 postemergent Score at 0 8% v/v
or
> clodinafop-propargyl (240 g/1.} Horizon 5520t 70 Score at 1.0% viv
H wheat (spring and duruin’ clopyralid (50 g ae/L.) 75 postemergent Score at 0.8% v/iv
Curtall M or
: MCPA esier (280 g aedl) 420 Score at [.0% viv
U clodinafop-propargyl (249 g/L) Horizon 532 0r 70
: Comments/|abe § Restrictions:
1. Do not cut the treated crop for hay or graze treated crop within 7 days after application.
{ 2. Do not harvest the treated crop within 60 days after application.
3. Follow all preceutions, directions for use, and limitations on the tankmix partner labels.
LLl Puma Super label indicated a PHI of 65 days. The PHI of 65 days must be respected for the tankmix
with Puma Super. All other tankmix partners do not recommend a PHI on their labels. The PHI of
m, 60 days applies to these tankmixes.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 6
FLORASULAM / FRA DACO 7.4.1 / OECD A 6.3.1, 6.3.2, 6.3.3 and I11A 8.3.1,8.3.2, 8.3.3
Comments:

The proposed use pattern supported the single application rate of 5 g ai‘ha per season with and without tankmix
partners and PHI of 60 days for alt crops as confirmed by Efficacy and Sustainability Evaluation Division
(ESAD).

All the corresponding tankmix partners are registered for application on wheat, barley and oats. The active
ingredients {(MCFA ester, clopyralid, imazamethabenz, fenoxaprop-p-ethyl, clodinafop-propargyi} in the
proposed tankmixes are registered on their respective crops in Canada. The proposed tankmix label rates are at
or below the rale for each active ingredient. The residues of MCPA ester, imazamethaber.z, fenoxaprop-p-
ethyl, clodinatop-propargyl are covered under subsection B.15.002(1) of the Food and Drugs Act &
Regulations, 1 ¢. % 0.1 ppm and the residues of clopyralid on wheat, barley and oat are covered under MRL of 2

ppr.

The additicn of an adjuvant is required for postemergent application with tank mixing of Assert and Horizon.
This requirement is listed on the Assert and Horizon labels. The PHI of 65 days is indicated on Puma Super
label. The Puma Super label restricts grazing of hivestock. The PHI of 65 days must be respected and no
grazing of hvestock must be allowed for the tankmix with Puma Super.

4. Analvtical Method Validation (Concurrent)

The samples were analysed either by IA methed or GC/MSD method. While the GC/MSD method is specific
for DE-570, the 1A method is not, as it can also detect certain metabolites that exhibit a competitive binding
site of DE-570 (¢.g., 4-hydroxy phenyl DE-570 metabolite and its glucose conjugate). Thus, residues obtained
by the IA methad were generally higher than those generated by the GC/MSD method because of the presence
of 4-hydroxy phenyl DE-570 metabolite and its glucose conjugate. The LA method served as a screening tool
to determine 1D1-570 and other DE-570 related metabolites in the samples.

a, Immunoassy method:
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Whear, Grain 0.010 F 108, 116. 116, 38 88-116 1074 13
0.050 103, 87 $7-103 95+ 11
0.200 100, 94 94-100 9744
Barley Grain 0.010 112,92, 96 92-112 10011
0.050 111,93 95-111 103411
0.200 194, 94 NA . NA
Oat Grain 0.010 1 92,06 92-96 04 3
0,050 91 NA Na
0.200 82 NA NA
Wheal Forage 0.050 66. 72, 102, 102, 78, 84, 108, 84, 78 66-108 86+ 13
0.100 B02, 111, 102, 120, 135 102-135 1144 14
{.500 105,103, 115, 112 105-115 109« 6
Oal ¥orage 0.050 114, 96, 84, 78, 102, 102 78-114 9+ 13
0.100 117,99, 123 99.123 113412
(.500 110, 103, 104 103-110 106 4 4
2.000 1 17, L 111-117 1133
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PMRA Sub. No. 1999-0461/ DPWE ~ PROTECTED ~ Crop Field Trials/ 7
FLORASULAM / FRA BACO 7.4.1/ OECD 1IA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2,8.3.3
Wheat Liav 0.050 9%, 90 90-99 9546
0.100 101 NA NA
0.300 94 NA NA
Barley Hay 0.050 108, 99, 96 96-108 103 %6
0.100 102 NA NA
Wheat Straw 0.050 132, 122 123-132 128 £ 6
0,100 126 NA NA
0,300 102 NA NA
Bariey Straw 11,050 126, 120 120-126 123+ 4
(1,300 110 NA NA
I Oat Straw 0.050 108, 114 108-114 111+ 4
z 0.100 161 NA NA
Ll Wheat Immature 2.050 165,93, 114 93114 0411
z Green Plan 0.100 128,122 122-128 125 + 4
Barley Iinmaiune 1.050 105, 99, 108, 120, 96, 96 06-120 1049
: Green Plant 21100 95, 105, 102, 113 96-113 104+ 7
9.300 101, 97 97-10] 99 + 3
u 0.500 123,113 113-123 118+7
1.00 104 NA NA
o Oat Immatw 0.050 144, 111 111-114 11342
a Gireen Plant 0,100 102,99, 107, 116 99-116 1067
0.200 89 NA NA
I I 0.300 145 NA NA
Wheat Immaure 0.050 8%, 102 88-102 95+ 10
> Dricd Green Plant 0.100 0y NA NA
—d 0.300 0} NA NA
: Barley Immature 0.050 111,99, 114, 120, 102, 120, 102 99120 11049
Drted Green Plant 0.100 117, 116, 116, 110, 114 110-117 115+3
U 0.300 108, 103 103-108 106+ 4
“ 0.500 112, 122 112-122 11747
Oat Immature 0.050 123, 78, 102 78-123 101 +32
< Dried Green Plast | 0100 119, 115 £15-119 117+3
0.300 104 NA NA
{ NA not applicabla
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~
FLORASULAM / FRA

Crop Field Trials/ 8
DACO 7.4.1/QECD lIA 6.3.1, 6.3.2, 6.3.3 and I11A 8.3.1, 8.3.2, 8.3.3

b. GC/MSD method:
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Oat Forage 2.050 79, 78, 83, 82, 82, 93, 82 78-93 83+5
3.100 34 NA NA
0.250 83,75, 88 75-88 327
2.000 73, 128 73-128 101+ 39
Wheat Hay 0.100 106 NA NA
0.250 50 NA NA
Barley Hay 0.050 90, 89, 92, 67, 121, 87,103 87-121 97412
0.100 101 NA NA
(.250 95 NA NA
Dat Straw 0.050 108 NA NA
0100 113 NA NA
Barley lmmature 0.050 €S, 98, 105, 107,107, 102, 82 82-107 99+9
Gireen Plant 010D G5 NA NA
0.250 79,11 77-719 7841
1.000 75 NA NA
Barley Immature | 0050 75, 79, BR. B4, 86, 91. 113 75-113 88 +12
Dried Green Plant 0.100 104 NA NA
G250 72,99 72-99 R6 19
1.000 134 NA NA

NA not applicable.

Comment:

The results from the control samples spiked with florasulam and analysed concurrently to the samples from
supervised crop field trials shown adequate recoveries of florasulam residues.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Fietd Trials / 9
FLORASULAM / FRA DACO 7.4.1/ OECD IIA 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1, 8.3.2,8.3.3

5. Storage Stability Conditions

Freezer Storage From Freezer Storage Stability Tests

Wheat grain -20 264
Wheat forage -20 378
Wheat straw -20 313
Wheat hay =20 T 94
Wheat immature grzen plant =20 194
Wheat immature dried plant -20 389

Freezer Storage From the Supervised -

Wheal, prain -G 216
Wheat forage -20 363
Wheat straw -20 248
Wheat hay =20 343
Wheat immature geen plang -2 264
Wheat immaure dred plant =20 348

Comiments’

Storage Stability of florasulam (XDE-570) has been demonstrated for approximately 264 days for wheat grain,
313 days for wheat straw, 378 days for forage, 194 days for hay, 94 days for immature green plant and 389
days for immature dried plant. Residue samples from supervised residue trials were stored under similar
conditions teported in the storage stability studies for wheat. The storage intervals for the residue samples
were shorter than the storage stability demonstrated in the freezer test. Since the residues of florasulam were
stable in whea: grain, the freezer storage stability study will have no impact on the magnitude of the residue of
concermn (ROC) in grain. Hence, no correction for the magnitude of residue in grain is required to the proposed
MRLs in wheat, barley and oat grain.
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PMRA Sub. No, 1999-0461/ DWE ~ PROTECTED ~ Crop Fieid Trials/ 10
FLORASULAM / FRA DACO 7.4.1/ OECD 11A 6.3.1, 6.3.2, 6.3.3 and ITJA 8.3.1, 8.3.2. 8.3.3

6-1. Application and RAC Information - Wheat

o Dagmar, MT, MT ] 7 Durym - flag leaf {9) Faliar broadcast no tankimix/ hunature and orain 15 echanical and or contrel: single
Sheridan Connty, TISA /1997 Ruphy Spray using Agral 90 mature crop straw 6 maniuai harvest eaied: duplicate

a 12- nozzle boom (0.2% viv) forage 1o grainz: 1-2 kg
imumature plant 16 straw: 0.5-2 kg

Velve, ND. ND1 1 7 Hard red - tay teaf (8} foliar broadeasi i tankinix Immature and grain 15 mechanical and/or control: single
m McHemry County, USA « 1997 2375 spray using Agral 90 mature crop straw 16 nanual harvest treated: duplicate
13- nozzie booin (0.2% vy forage 16 grain:: 1-2 kg

> immature plant 16 straw. 0.3-2 kg
H Velva, ND, ND2 i { Hard red - fiag leaf (%) {oliar broadeast 0o tankanix ¢ Imumature and grain 15 mechanical and/or control: singie
Ward TCounty, USA 7 1997 Grandin spray using Agral 90 mature ¢rop straw 16 manual harvest treated: duplicate

I 12- nozzle boom (0.2% viv) hay s grain:: 1-2 kg
forage 16 straw: 0.53-2 kg

U Bamard, 5D 5B i - Soft white flag leaf (593 fadiae broadcasi no tankamix / Immature and grain 15 mechanical and-or control: single
Brown County. VUSA 7 1997 Penewawa spray using Agral 90 inaturg crop straw 18 manual harvest treated: duplicate

12- nozzle boorn (0.2% viv) hay 16 grain:: 1-2 kg

forage 14 straw: 1,5-2 kg

< Bamwell, AB. Al 1 A Hard red - flag leaf (8} foliar broadcast no tankmix / mature crop grain 15 mechanicat and/or contrel: single
Taber County, Canada / 1937 Makwa spray using Agrai 90 manual harvest treated: duplicate

12- nozzle boom (0.2% viv) grain: 1-2 kg

straw: 0.5-2 kg

n Lacombe, AB, AB2 1 14 Hard red - flag leaf (8-9) foliar broadcast no tankmix / [mizatute and grain 15 mechanical and/or controk: single
Lacomie County, Canada / Teal spray using Agral 90 mature crop straw 16 tnanual harvest treated: duplicate

m 1997 12- nozzle boom (0.2% viv) inunaiure plant H grain: 1-2 kg
straw: 0.5-2 kg

m Red Deer, AB ARJ i HES flap leaf {9} d no tankmix 4 mamre crop grain 15 mechanical and/or control: single
Red Deer County. Conada spray using Agral 90 manmai harvesi treated: duplicate

: 11997 12- nozzle boom (0.2% viv) prain: 1-2 kg
straw: 0.5-2 kg

v8l Jo 88 abed - 9Z06¥ LY 314 - 19}USD SPI02aY QIH SM3IASY BIRQ 2HIUSIIS L9E 1S3d 3INPaYdS uoiisodsiq spiosay S,¥d3



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

PMRA Sub. No. 1999-0461/ DWE

FLORASULAM / FRA

~ PROTECTED ~

Crop Field Trials / 11
DACO 7.4.1 / QOECD 11A 6.3.1, 6.3.2,6.3.3 and I11A 8.3.1, 8.3.2, 8.3.3

Wheat Continued ..

Minto. MB MB1 14 Can Prairie flag leaf (8-9)
Whitewater County, Canada/ sorft - Taber

1997

Boissevain, MB MB2 14 Cal. Praitic flag teal {9}
Morton County, Canada / 1997 soft - Taber

Souns. MB MBJ id Durum - flag ieaf (9)
Glenwood County, Canada/ Sceptre

1987

Saskatoon, SK SK1 T Purum - tlag leaf {8)
Corman Park, Canada / 1997 Kyle

Outlook, SK SK2 T Hard red - boot (10}
Fertile Valley Teal

Canada / 1997

Duck Lake, 5K SK3 i4 Durum - flag leaf (8)
Duke Lake Kyle

Canada 7 1997

foliar broadeast
spray using
12- nozzle boom

foliar bioadcast
spray using
t2- nozzle boom

ioliar broadcast
Spray using
12- nozzle boom

foliar broadcast
spray using
12- nozzle boom

foliar broadeast
Spray using
12- nozzle boom

Spray using
12- nozzle boom

no tankmix ¢
Agral 90
(0.2% viv}

mature crop

grain
straw

5
i6

mechanical and/or
manyal harvest

controi: singie
treated: duplicate

grain:: 1-2 kg
straw: 0.5-2 kg

no tankumnix ¢
Agral 90
(0.2% viv)

malure orep

Zrain

[

mechanical and/or
manual harvest

control: single
weated: duplicate

grain.: 1-2 kg
straw: 0.3-Z kg

no iankmx ¢
Agral 90

(ﬂ 2% \,."t‘_,}

no ankmix /
Agral 50
{0.2% viv}

no tankmix /
Agral 90
(0.2% viv)

no tankmix /

Agral 90
(0.2% viv)

Hiature ciop

mature crop

mature crop

mature crop

grain

grain

straw

grain

grain

i

mechanical and/or
manual harvest

mechanical and/or
manual harvest

mechanical and/or
maneal harvest

mechanical and/or
manual harvest

conteol: single
treated: duplicate

grain:: 1-2 kg

straw: (0.5-2 kg

control: single
treated: duplicate

prain:: 1-2 kg

steaw: 0.5-2 kg

control: single
freated: duplicate

grain:: 1-2 kg

siraw: 0.5-2 kg

controk: single
treated: duplicate

grain:: i-2 kg

straw: 0.5-2 kg

*

* A

Foliar broadcast ground spray application using a tractor mounted 12-nozzle boom air pressurized sprayer with T-jet nozzles or flat fan nozzies
Each sample was collected from 12 randomly selected areas over the entire plot
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PMRA Sub. No. 1999-0461/ DWE

FLORASULAM / FRA

~PROTECTED ~

DACO 7.4.1/QECD HIA 6.3.1, 6.3.2, 6.3.3 and II1A 8.3.1,8.3.2, 8.3.3

Crop Field Trials/ 12

6-2. Application and RAC Information - Barley
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Dagmar, M T, MT 7 Stark, flag leaf (8-9}
Sherdan County, USA 7 1997 2-Tow

Yalve, NI, jutiH] T Foster, flag leaf (D)

MeHenry County, USA 71997 H-row

Veiva, ND, 3104 Robust, flag leaf (8}

Ward County. USA 7 1997 B-row

Harowell. AB, AB1 TA B12i3, flag leaf (8)

Taber County. Canada / 1997 2-row

Lacombe. AB, AB2 14 AC boot {3-10)

Lacombe County, Canada / Lacombe,

1997 G-row

Minto, MB MB1 14 Excel, fag leal{8)
Whitewater County, Canada ¢ 6-row

1097

Bolssevain, MB MB2 14 Bedford. flag leaf (93
Morton County, Canada/ 1997 Z-row

foliar broadcast
Spray using
12- nozzle boom

foliar broadeast
spray using
12- nuzsie boowm

{oliar broadeass
spray using
13- nozzle hoom

foliar broadcast
spray using
12- nozzle boorn

foliar broadcast
spray using
12- nozzle boom

foliar broadeast
spray using
12- nezzle hoom

foliar broadcast
spray using
12 nozzle boom

1o tankmix immature and grain i3 snechanical and/or control: single
Agral 90 mature crop straw 16 manual harvest treated: duplicate
(0.2% viv) immature plant 16 grain: 1-2 kg
straw: 0,5-2 kg
no fankmix Immature and grain 15 mechanical and/or control: single
Agrai 90 mature crop straw 16 manual harvest ircated: duplicate
{0.2% viv) inunature plant 16 grain:: 1-2 kg
straw: 0.5-2 kg
no fankomix Immature amd grain 15 mechanical and/or control: single
Agral 90 mature crop straw 16 manual harvest treated: duplicate
(0 2% viv) grain: 1-2 kg
straw: 0.5-2 kg
No tankimix ¢ Iature crop grain 15 mechanical and/or control: single
Agral 90 manual harvest treated: duplicate
(0.2% viv) grafi: 1-2 kg
straw: 0.5-2 kg
no tankmix / Immature ard grain 15 mechanical and/or contsol: single
Agral 90 mature ¢rop straw 16 manual harvest treated: duplicate
(0.2% viv) immature plant 16 grain:: 1-2 kg
sleaw: 0.5-2 kg
na tankmix mamre crop grain 15 mechanical and/or control: single
Agral 90 straw manual harvesi treated: duplicate
{0.7% viv} grain:: 1-2 kg
straw: 0.5-2 kg
no tankmux / matute crop grain i3 mechanical aud/or control: single
Agral 90 marual harvest treated: duplicate

(0.2% viv}

grainz: 1-2 kg
straw: 0.5-2 kg
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 13
FLORASULAM / FRA DACO 7.4.1/ OECD 1A 6.3.1, 6.3.2, 6.3.3 and [11A 8.3.1,8.3.2,8.3.3

Barley Continued ..
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Saskatoon, SK SK1 7 Manely, flap leaf (3-9) foliar broadeast no tankimix . mature crop grais i5 mechatical and/or control: single
Corman Park, Canada / 1997 2-Tow spray using Agral 90 manual harvest treated: duplicate
12- nozzle boom (0.2% viv) grain:: 1-2 kg
straw: 0.5-2 kg
Duck Lake, SK SK2 14 Stander, flag leat {9y foliar broadcast no tankmix ¢ maliuTe Crop grain 13 mechanical andior conirol: single
Duke Lake 6-row spray using Agral 90 manual harvest treated: duplicate
Canada /7 1997 12- nozzle boom {0,295 viv) grain: -2 kg
straw; 0,5-7 ky
* Foliar broadeast ground spray application using a tractor mounted 12-nozzle boom air pressurized sprayer with T-jet nozzles or flat fan nozzles

**  Each sample was collected from 12 randomiy selected areas over the entire plot
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PMRA Sub, No. 1999-0461/ DWE  ~ PROQTECTED ~ Crop Field Trials/ 14
FLORASULAM / FRA DACO 7.4.1/ OECD 1A 6.3.1,6.3.2, 6.3.3 and I11A 8.3.1,8.3.2, 8.3.3
h 6-3. Application and RAC Information - Oat
o Daginar, MT, iiar br t | netankmi fmmatire and grain inechanical and/or contzal: singfe
Sheridan County, USA 7 1997 spray using Agral 90 mature crop straw 16 manual harvest treated: duplicate
a 12- nozzle boom {0.2% viv) forage 16 ymain:: 1-2 kg
immature plant 16 straw: 0.5-2 kg
m Velve, ND. ND 1 7 Valley flag leaf (9) foliar broadeast no tankmix / [ramature and grain i35 mechanical and/or control: single
McHenry County, TISA 71997 Spray using Ayrai 50 matire SIep straw 16 manual harvest Lreated: duplicate
{2- nozzie boom (2% viv) rorage 10 grain:: [-2 kg
immature plant 16 straw: 0.5-2 kg
l I Barnard, 8D, sD 1 b Hytest flag jea¥ [R-9) foliar broadcasi Ao @akmix !/ liupatuze and grain i5 mcchanical and’or wnu’é!: single
Brown County, USA 71997 spray using Agrai 90 mature crop straw i6 manual harvest treated: duplicate
12- nozzle booin {0.2% viv) hay 16 grain: -2 kg
U forage 16 straw: 0.5-2 kg
Barmweli, AR, AB1 i TA Mustang tlag ieaf {3-7) foliar broadeast uu jakinix ! mature Trop gTain i5 mechanical and/or contrel: single
m Taber County, Canada / 1997 spray using Agrai 90 manual harvesl treated. duplicate
12- nozzle boom (D,2% viv) gram: -2 kg
< straw: .52 kg
Lacombe, AB, AB2 1 14 Cascade flag leaf (M) foliar broadeast no tankinix / Irunature and grain 15 wechanical and/or conirol: singie
Lacombe County, Canada / spray using Agral 90 matare crop straw 16 manuaj harvest reated: duplicate
{ 1997 2- nozzle boom (0.2% viv} immature plant 16 grain;: 1-2 kg
straw: 0.5-2 kg
n Minto, MB MB1 1 i4 Robert Mag leaf (8) foliar broadeast no tankinix / mature crop grain 15 mechanical and/or control: single
m Whitewater County, Canada / spray using Agral 90 straw 16 manual harvest treated: duplicate
1997 12- nozzle boom (0.2% v/v) grain: {-2 kg
. straw: 0.5-2 kg
m Boissevain, MB MBz i 14 Robert tag leaf(8) foilar broadeast e Lankimis ¢ mame Lrop giain HE mechanical and‘or control: single
Morton County, Canada / 1997 spray using Agral 90 nanual barvest treated: duplicale
’ 12- nozzie boom (0.2% viv) grainz: 1-2 kg
[ straw: 0.5-2 kg
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 15
FLORASULAM / FRA DACO 7.4.1/OECD 1IA 6.3.1, 6.3.2, 6.3.3 and I11A §.3.1, 8.3.2, 8.3.3

Qat Continued ..

Saskatoon, SK SK1 1 7 Derby flag ieaf (%) foliur broadeast o tankimix ¢ matiic cTop grain 15 mechanical and/or coatrol: singte
Connan Park, Canada . 1997 spray uising Agral 9¢ shw R manpal harvest treated: duplicate
12- nozzle boom 10.2% viv} grain: 1-2 kg
straw: 0.5-2 kg
Cutiook, SK SK2 1 7 Derby flag leaf (9) foliar broadeast no tankmix / mature crop grain 15 mechanical and/or control: single
Fertile Valley Spray using Agral 94 manual harvest treated: single
Canada / 1997 12- ngzzle boom (0.2% viv} grain: 0.27-0.43 kg
straw: 0.5-2 kg

* Foliar broadeast ground spray application using a tractor mounted 12-nozzle boon air pressurized sprayer with T-jet nozzles or flat fan nozzles
*#  Tlach sampie was collected from [2 randomly selected areas over the entire plot
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PMRA Sub. No. 1999-0461/ DWE

FLORASULAM / FRA

~PROTECTED ~
DACO 7.4.1/ OECD I1A 6.3.1, 6.3.2, 6.3.3 and 1i1A 8.3.1,8.3.2,8.3.3

Crop Field Trials / 16
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7-1, Site Specific Information - Wheat

Corman Park, Canada / 1997

Dagmar, MT, MT Lrrigation 46-0-0 (urea} BRONNATE Loam 3.5 7.8 32.6 dry weather conditions
Sheridan County, USA 7 1997 {50.8 min) {brosmoxynil + MCPA) compare to the historical data
Velve, N, ND1 No irtigation 18-46-0 (DAF) TILLER Loam 5.9 52 24.8 within historicat data
McHenry County. USA /1997 46-0-0 (urea} (fenoxaprop-p-gthy! + MCPA ester + 2, 4-D),
Buctril {bromoxgmnil)
Velva, ND, ND2 Irrigation NH;, 82-0-0 BRONATE Loam 3.0 59 267 dry weather conditions
Ward County, LISA 7 1997 (2.5 mm) (bromoxynil + MCPA) vompare to the historical data
Barnard, S, Sn Nn imgation IR-4A-0 (DAM BRONNATE Loam A6 0.3 iv.3 dry weallier conditions
Brown County, USA + 1997 46-0-0 (urea) {bromoxynil + MCPA) compare to the hisiorical data
+ Rhonax (MCPA)
Bamwell, AB. AB1 Irrigation 51.0.0 Tralkoxydim. Rromoxynil, MCPA. Diquat Loam 73 1.5 33.1 within historical data
Taber County. Canada ¢ 1997 (236 mm)
Lacombe, AR, AB2 Mo imigation nene Tralkoxydim 7 4-D Glyphnsate Loam 6.7 61 27.1 within historical data
Lacombe County, Canada /
1997
Red Deer, AB AB3 No irmigation neme ACHIEVE (Tralkoxydim) Loam 9.4 7.t 403 within historical data
Red Deer County, Canada 2, 4-D,
/1997 ROUNDUP {glyphosate)
Minto, MB MBI No irrigation N.P.K Tratkoxydim, Dichlorprop. 2, 4-D Cllay loam 6.3 7.6 25.6 within listorical data
Whitewater County, Canada /
1897
Boissevain. MB MB2 No irrigation NP FORTRESS Loam 5.2 8.1 36.7 wiihin historical data
Morton County, Canada / 1997 {Triallate, irifluraling,
Tralkoxydim, MCPA
Souris, MB MB3 Ng irmigation N.F Triallate, Trifluralin, Givphosale Silt joam 7.5 7.4 253 within historical data
Glenwood County, Canada/
1997
Saskatoon, SK SK1 Wo irrigation none Traikoxydiin, 2, 4-1 Loam ERY 7.5 157 within historical data

Wheat Continued ..
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PMRA Sub. No. 1999-0461/ DWE  ~ PROTECTED ~ Crop Field Trials/ 17
FLORASULAM / FRA DACO 7.4.1/ OECD UA 6.3.1,6.3.2, 6.3.3 and [1A 8.3.1,8.3.2, 8.3.3

Outionk SK Na imigation nane Tralkoxydim. 2. 4-1) Clay loam 24 74 309 within historical data

Fertiie Valley
Canada/ 1997

Duck Lake, SK Mo irrigation none Tralkoxydim, 2, 4-D Loam 3.8 6.2 19.7 within historical data
Duke Lake
Canada / 1997

* Most sites experienced drier conditions than normal during early summer. One U.S. site {MT} reported poor crop stand dug to the dry weather. Otherwise, temperatures for May-August were within

historical range.

y

*#  Precipuaiion for growing crop period iviay-August was within historical data, except in M1 and 3D (aboul 50
MT, Velva, ND and Barmard, SD).

0s o N . S T S S U S SN DY AU PUNPS L
%0 iess) and ABZ (abuui 43% iworej.  Irigation was provaded for these thiee sites {Dagmar,

#*%  Plants were naintained using fertilizers and approved pesticide for each crop.
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PMRA Sub. No. 1999-0461/ Dwi.  ~ PROTECTED ~ Crop Field Trials/ 18
FLORASULAM / FRA DACOQ 7.4.1 / OECD 1A 6.3.1, 6.3.2, 6.3.3 and ITIA 8.3.1,8.3.2, 8.3.3

7-2. Site Specific Information - Barley

LOOATION.
(ciiy,; provindersia
At e

Dagmar, MT, ™MT [rrigation 46-0-0 (urea} BRONNATE Loam 34 7.8 315 Dry weather conditions
8heridan County, USA 7 1997 (5G.8 mm) (bromoxynil + MCPA) compare 10 the historical data
Velve, ND, ND1 No irrigation 18-46- (DAP) TILLER Loam 5.7 5.2 25.4 within historical data
McHenry County, USA /1997 46-0-0 (urea) {fenoxaprop-p-ethyl + MCPA ester + 2, 4-T1

Velva, ND, NP2 lrrigation NH-, 22.0.0 BRONATE Loam 11 f 254 Dry weather conditions
Ward County, USA 7 1997 {2.5 mm} (bremexynil + MCPA) compare to the historical data
Barnwell, AB, AB1 {trigation 51-0-0 Tralioxydim, Bromoxynil, MCPA, Diquat Clay loam 3 8 VAT wiihin historicat data
Taber County, Canada « {997 (£36 mm)

[acombe, AB, AB2 Nu irrigation none 2, 4-D Loam 17 7.5 217 within hisiorical data

Lacombe County, Canada  [997

Misto, MB »B1 Ny irrigation N, T, K TIL.LER Silt loam 5 78 279 within historical data
Whitewater County, Canada / (fenoxaprop-p-ethyl +~ MCPA ester + 2, 4-D)
1997 Tanfturalin, Tralkoxydim, MCPA
Boissevain, MB MB2 N irrigation ™. F TILLER Silt loam 2.5 83 367 within historical data
Marton County, Canada / 1597 ([enoxaprop-p-ethyl + MCPA ester + 2, 4-D)
Trifluralin, Tralkoxydim, MCPA
Saskatoon, SK. SK1 |No irrigation nune Tralkoxydim, 2, 4-D Loam 31 73 28.7 within historical data

Corman Park, Canada/ 1997

OQutlock. SK SKZ No urrigation none Tralkexydim. 2, 4-D Loam ER] 6.1 199 within historical data
Fertile Valley
Canada / 1997

* Most sites experienced drier conditions than normal during early summer. One U.S. site (MT) reported poor crop stand due to the dry weather. Otherwise, temperatures for May-August were within

historical range.
**  Precipitation for growing crop period May-August was within historical data, except in MT and SD {about 50% less) and AB2 (about 45% more).
TOp.

e i me e Frr anoh

S SRS e - R Py .
Planis were maintained usiig {eriilizers and approved pesticide for cach o
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PMRBA Sab. No. 1999-0461/ DWE
FLORASULAM / FRA

~PROTECTED ~

Crop Field Trials/ 19
DACO 7.4.1/ QECD 11A 6.3.1, 6.3.2, 6.3.3 and IiIA 8.3.1, 8.3.2, 8.3.3

Dagmar, MT, MT Frrigation 46-0-0 (urea) BRONNATE Loam 33 78 3.7 Dry weather conditions
Sheridan County. USA 7 1997 {30.8 mun) (bromoxynil + MCPA) compare to the historical data
Velve, ND, ND1 No irmigation 18-46-0 (DAP) TILLER Loam 5.4 5.2 25.8 within historical data
MeHenry County, USA /1997 46-0-0 (urea) {fenoxaprop-p-ethy! + MCPA ester + 2, 4-D)
Buctril (bromoxynil)
Barnard, SD, 85D No irmigation 18-46-0 (DAP) TILLER [oam q 6 i Dry weather conditions
Brown County, USA 7 1997 46-0-0 (urea} (fenoxaprop-p-¢thyl + MCPA ester - 2, 4-13) compare to the historicai data
+ Rhonax (MCPA)
Barnwell, AB, ABl lrrigation 31-0-0 Tralkoxydim, Bromoxynil, MCPA | Digua Cllay Toam 18 g 339 within historical data
Taber County, Canada / 1997 {236 mum)
Lacombe, AR, AB2 Ne irrigation none Tralkoxydim. 2. 4-D, Glyphosate Loam a8 7.5 486 within bistorical data
Lacombe County, Canada / 1957
Minto. MB MBIl Ng irrigation N.P. K Tralkoxydim, Dichlorprop. 2. 4-D Silt loam 53 7.8 258 within histerical data
Whitewater County, Canada /
1997
Boissevain, MB MB2 No irrigation NP FORTRESS Siit lgam 4.7 832 372 within histurival data
Morton County, Canada / 1997 (Triallate, trifluralin},
Tralkoxydin. MCPA
Saskatoon, SK SK1 Ng immigation nong Tralkoxydim, 2, 4-D Loam 4.1 6.4 217 within historical data
Corman Park, Canada . 1997
Outlook, SK SK2 No imigation none Tratkoxydim. 2, 4-D Loan 39 6.2 20.5 within historical data
Ferlile Valiey Canada / 1997

*

histotical range.

**  Precipitation for growing crop period May-August was within historical data, except in MT and SD (about 50% less) and AB2 (about 45% more).

FhAE Diaete ors T

ined ust fariilizara and avnrnund maoticide for sach cron

e faain i
Plants were inaintained using fertilizers and approved pesticide for each crop.

Most sites experienced drier conditions than normal during early summer. One U.8. site (MT) reported poor crop stand due to the dry weather. Otherwise, temperatures for May-August were within
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PMRA Sub. No. 1999-0461' DWE ~ PROTECTED ~ Crop Field Trials/ 20
FLORASULAM / FRA DACO 7.4.1/ OECD HA 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1,8.3.2, 8.3.3

1. RESULTS
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TABLE 1. Residue Data Suminary from Supervised Ficld Trials - Wheat Grain )
T SR - o e L
Dagmar, MT, MT Durum - Rughy EF-1343 + (.2% Agral 50 10.14 1 16.14 200 Grain 57 < 0.005, <0.005
Sheridan County, USA / 1997
Velve, ND, ND1 Hard red - 2375 EF-1343 + 0.2% Agral 90 10,07 1 10.07 200 Grain 58 = (.005, <0.005
MeHenry County, USA 7 1997
Velva, ND, ND2 Hard red - Grandin GCF-1343 + 0.2% Agral 90 9.92 1 992 260 Grrain 57 0.005, =0.005
Ward County, USA 7 1997
Barnard, 50, Sk Soft white - Penewawa EF-1343 + 0.2% Agral 90 10,04 i 18,04 200 Crain 48 < {1.005. <(.003
Brown County, LSA 1997
Barnwell, AB. AB! Hard red - Makwa EF-1343 + 0.2% Agral 90 10.2 1 10.2 200 Grain 60 = 0.003, <0005
Taber County. Canada - 1997
Lacombe, AB. AB2 Hard red - Teal EF-1343 + 0.2% Agral 90 9.93 ! 9.93 200 Grain 58 < 0.005, <0.005
Lacombe County, Canada 7 1997
Red Deer. AB AB3 Car. Prairie soft - Oslow HF-1343 + (.2% Agral 90 11 T 200 Crain 57 - 0.005, -8.005
Red Deer County, Tanada (%97
Minto, MB MB1 Can. Prairie soft - Taber EF-1343 + 0.2% Agral 90 10.26 1 10.26 200 Grain 55 = {.005, <0.005
Whitewater County, Canada / 1997
Boissevain, MB MB2 Can. Prairie soft - Taber EF-1343 + 0.2% Apral 90 10.28 1 10.28 200 Grain 57 < 0.005, <0.005
Morton County, Canada / 1997
Souzis, MB MB3 Durum -Sceptre EF-1343 + 0.2% Agral 90 1G.15 1 10,15 200 Grain 57 < 0.005, <0005
Glenwood County, Canada’ 1997
Saskatoon, 3K SK Dyrum - Kyle EF-1343 + 0.2% Agral 90 100l 1 1041 200 Grain 35 < 0.005, <0.005
Corman Park, Canada / 1997
Qutinok, SK 8K2 Hard red - Teal LEr-1343 - 0.2% Apgral 90 9.52 1 9,32 200 (rain 41 < {(.005, <0.005
Fertile Vailey. Canada / 199/
Duck Lake, 8K 5K3 Durum - Kyle EF-1343 + 0.2% Agral %0 10,41 1 10.41 200 Grain 54 < (.003, <0.005
Duck Lake, Canada / 1997

* Residues of florasulam equivalent (florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analysed by immunoassay method.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 21
FLORASULAM / FRA DACG 7.4.1 / OECD T{A 6.3.1, 6.3.2, 6.3.3 and [11A 8.3.1, 8.3.2, 8.3.3

Residue Data Summary from Supervised Field 1rials - Bariey Grain

TABLE 2.
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Dagmar, MT, MT Stark, Z-row EF-1343 + (1.2% Agral YU 49.95 5.98 200 Giain 57 = 0005, ~0.008
Sheridan County, USA 7/ 1997

Velve, ND, NDi Foster, 6-row EF-1343 + 0.2% Agral 90 10.03 10.03 200 Grain 52 < 0,005, <0.005
McHenry County. USA /1997

Velva, ND, ND2 Robust, 6-row EF-1343 + 0.2% Agral 90 10.02 10,02 200 Grain 57 <0.005, <0.005
Ward County, USA 7 1997

Bamwell. AB, ABI B1215, 2-row EF-1343 + 0.2% Agral 90 9.86 986 200 Girain 6l < .008, <0.005
Taber County, Canada / 1997

Lacombe, AB, AB2 AC Lacombe. 6-row EF-1343 + 0.2% Agral YU 0.0 10.03 2060 Grain a7 - 0.005, <0.005
Lacombe County, Canada « 1997

Minto, MB MB1 Excel, 6-row FF-134% + 0 2% Agral 90 1019 10,19 206 Grain 36 < (.005. <0.005
Whitewater County, Canada 7 1957

Boisscvain, MB MB2 Bedford, 2-row EE-1342 = D.2% Agral 90 10.24 10.24 200 Grain 45 < U005, <0.005
Morton County. Canada / 1997

Saskatoon. SK SK1 Manely, 2-row EF-1343 + 0.2% Agral 90 10.09 10.09 200 Urain 5§ < (L.005, <0.005
Corman Park. Canada © 1597

Duck Lake, SK SK2 Stander, 6-row EF-1343 + 0.2% Agral 9¢ 10.34 10.34 200 Grain 54 = 0.005, <0.005
Duck Lake, Canada / 1997

* Residues of florasulam equivalent ( florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate), Samples were analysed by immunocassay method.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 22
FLORASULAM / FRA DACO 7.4.1/ OECD IIA 6.3.1, 6.3.2, 6.3.3 and [IfA 8.3.1,8.3.2, 8.3.3

TABLE 3. Residue Data Summary from Sapervised Field Trials - Oat Grain

“viglely

Dagmar, MT, MT Dumont EF-1343 + 0.2% Agral S0 10.09 1 10.09 200 Grain 57 < 0.005, =0.005
Sheridan County, USA 7 1997

Velve, ND, ND Valley EF-1343 + 0.2% Agral 90 10.07 1 16.07 200 Grain 58 < 0.005, <0.005
MeHenry County, USA /1997

Barnard, 5D, SD Hytest EF-1343 + 0.2% Agral 30 10.04 i i0.04 200 Grain 51 < 8005, <0.008
Brown County, USA . 1997

Barawell, AB. ABl Mustang EF-1342 + G.2% Agral 90 10.73 i 10.73 200 Grain 54 <{.003, =0.005
Taber County, Canada / 1097
Lacombe, AB, ABZ Cascade EF-1343 ¢ 8.2% Al 90 394 I 9.94 20 {irain 58 < (L.005. <0.005

Lacombe County. Canada / 1997

Minic, MB MB1 Robert LF-1243 + 0.2% Agral 90 PR 1 99 200 Grain 57 < 0.005, «0.403
Whitewater County, Canada / 1997

Baissevain, MB MB2 Robert EF-1343 + 0.2% Agral 90 1013 1 10.13 200 Grain 57 < .005, <0.005
Morton County, Canada ¢ 1997

Saskatoon, SK 5K1 Derby EF-1343 - 0.2% Agral $0 10.18 i 10.18 200 Crain 55 < 0.005, <0005

Corman Park, Canada/ 1997

Duck Lake SK SK2 Derby EF-1343 + 0.2% Agral 90 1031 1 10.31 200 Grain 54 < 0.005, <0.003
Duck Lake, Canada / 1997

* Residues of florasulam equivalent ( florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate), Samples were analysed by immunoassay method,
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PMRA Sub. No. 1999-0461/ DWE
FLORASULAM / FRA

~PROTECTED ~

Crop Field Trials/ 23
DACO 7.4.1/OECD 11A 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1, 8.3.2, 8.3.3

S_;_;_mmary_ of Residue Decline Data on Wheat (forage, straw, hay, green immature plant and immature dry plant)

TABLE4,

DL

Dagmar, MT, MT Durum - Rugby EF-1343 + 0.2% Agral 90 10.14 1G.14 200 Straw 57 < {025, <0.025 Not analysed
Sheridan County, USA /1997
Green [mumature 7 0.073,0.079 < 0.025, <0025
Green Immature 15 0,027, 0.032 Mot analysed
Dried immature ? G.189,0.292 031, <0.025
Dried immature i5 0.104, 0.061 < 0.025, <0025
Forage 2l 187 169 01.691, (.587
0.519, 0.619
Forage 7 1.115, 0.030 < (.025, <0.025
Forage 15 <{.025, ~0.025 Not analysed
Forage 20 < 0.023, <0.025 ot analysed
Forage 34 < {025, <0.023 Noz analysed
Forage 40 < (1025, <0.025 Not analysed
Velve, ND, ND1 Hard red - 2375 EF-1343 + 0.2% Agral 90 10.07 10.07 260 Straw 58 <0.025, <0.025 Not aralysed
McHenry County, USA 7 1997
Green Immature 3 0.031, 0.034 Mot analysed
Green lmmature 7 < 0.025, <0.025 Not analysed
Gree [Immatuare 1¢ < {.025, <0.025 Not apalysed
Green inunature is <{.025, <0.025 Not analysed
Green [mmature 30 =025, <0.025 Mot analysed
Dried Immature 3 (.035, 0,042 Not analysed
Dried bmmature 7 < 0.025, 3.03] Not anaiysed
Dried Immature ¢ = 0.025, <0025 Not analysed
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US EPA ARCHIVE DOCUMENT

PMRA Sub. No. 1995-0461/ DWE

FLORASULAM / FRA

~PROTECTED ~

Crop Fieid Trials / 24
DACO 74.1/QFECD 11A 6.3.1,6.3.2, 6.3.3 and [I1A 8.3.1, 8.3.2, 3.3

Dried Iiminatire

w

Not analysed

yse

Dried Immature 30 < 0.025, <0.025 Not analysed
% Forage [ L LEG 0.413, 0.434
Forage ¥ Q12,0141 ~LGIS, 0025
Forage 15 <{,025, =(0.025 Not analysed
Forage 20 <0025, <0.025 Not anatysed
Forage 30 < 0.025, <0.025 Mot analysed
Forage 40 < 0.025, <0.025 Not analysed
Yaiva, NDL ND2 Hard red - Grandin EF-1343 + 2.2% Agral 90 992 592 Straw 57 <0.025, <0.025 Not analysed
ward County. USA 7 1597
Hay 7 0.162, 0.249 < 0.025, 0.027
Hay i5 G131, 0.097 < 0.025, «(.023
Hay 30 <0235, <0.025 Not analysed
Forage 7 0.155, 0,155 <0025, <0.025
Forage 15 <(.025, 0.028 <0.025
1 Forage N < (.023, <G.025 Not analysed
Bamard, 300, SD Soft white - Penewawa | EF-1343 + 0.2% Agral 90 10.04 10.04 Straw 48 <0.025, <0.025 Not analysed
Brown County, USA /1997
Hay 7 0.155,0.141 <0.025, <0.025
Hay 15 <{.025, 0.026 Not analysed
Hay kit <0.025, <0.025 Not analysed
Forage 7 <{.025, <0.025 Not anatysed
Forage 15 < 0.025, <0.025 Not analysed
Forage 10 < (1.025, <0.025 Not analysed
[acombe, AB, AB2 Hard red - Teal EF-1343+0.2% Agral 90 993 9.93 Straw 58 < 0.025, <0.025 Not analysed
Lacombe County, Canada / 1997
Green [mmature 3 < 0,025, 0202 0.066
Green inunalurs 7 0.046, 0.069 ~{.025
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 25
FLORASULAM / FRA DACO 74.1/ OECD IIA 6.3.1,6.3.2,6.3.3 and [11A §,3.1,8.3.2, 833

Green [ininature

(.065.0.042

<0025

Green Immature 15 0.025, G031 Not analysed
Gireen Iimmature 30 < G025, <U25 Mot analysed
Creen [iimature 4} < APURS, DAY Not analysed
Dried Immatuze 3 0.726 0.435
Dried linmature 7 0.209, 0.327 <0.025, <0.025
Dried Immature 10 0.148, 0.262 <0.025, <0.025
Dried Immature 15 0.099, 0.147 < 0.025, =0.025
Dried immature 30 <0025, 0.028 Not analysed
Dried Immature 40 < 0.025, 0,023

Minto, MB MBI Can Prairie soft - Taber JLF-1343 + 0.2% Agral 90 1028 1 .26 200 Straw 55 < D425, <B.p25 Noi analyscd

Whitewater County, Canada /

1997
Saskatoon. SK SK1 Durum - Kyle EF-1343 + (12% Agral 90 1.0 1 10.01 200 Straw 53 < (025, =0.025 Not analysed

Corman Pask, Canada .~ 1297

* Residues of florasulam cquivalent { florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analysed by immunocassay method.

** Residues of florasulam parent only. Samples were analysed by GC/MSD method.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials / 26
FLORASULAM / FRA DACO 7.4.1 / OECD 1A 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1,8.3.2, 8.3.3

TABLE 5.  Summary of Residue Decline Data on Barley (straw, hay, immature green plant and immature dry plant)

Eark, 2-tow

Dagmar, MT, MT EF-1343+0.2% Agrai 90 |998 9.98 200 Straw 57 < 0.025, <0.025 Not analysed
Sheridan County, LISA  [997
Green Immmature 3 < 0.025, <0.025 Not analysed
Green [mmature 7 0.046, 0,672 < {.025
Green Immature 10 0.037,0.032 Not analyeed
Green lmmature 15 <0.025, <0.025 Not analysed
(ireen Immature 30 < (0.025, <0.025 Mot analysed
Green Immature 40 < (.025, <0.025 Not analysed
Dried Immature 3 GBI, 0.199 0.032, 0.028
Dried Inunature 7 0.174,0.150 = 0.025, <0.025
Dried Immature 10 0.095, 0.113 < 0,025, <0.025
Dried lmmature 13 (.0856, 2073 <3425, <0.825
‘Dried Immature | 30 <0.025.<0.025 | Not anatysed
Dried Emmature 40 < {,025, <0.025 Not analysed
Velve, NI, ND1 Foster, 6-row EF-1343 + 0.2% Agral 90 10.03 10.03 200 Straw 52 < (.025, <0.025 Not analysed
McHenry County, USA /1997
Green Immature 3 <0.025, <0.025 Not analysed
Green [mmature |7 <9.025,<0.025 | Not analysed
Green ITmmature 10 <0.025, <0.025 Not analysed
Green [mmature 15 < 0.025, <0.025 Not analysed
Green Immatyre 30 < 0.025, <0025 Not analvsed
Dried Immature 3 0.042. 0.057 < 0.025. =0.025
Dried Immature 7 0.053, 0.051 <0.025, <0.025
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~
FLORASULAM / FRA

Crop Field Trials/ 27

DACO 7.4.1/ OECD 11A 6.3.1, 6.3.2, 6.3.3 and 11]A B.3.1, 8.3.2, 8.3.3

Whitewater County, Canada / 1997

Dried lmmature 10 G030, G078 Noi anafysed

Dried himmature 15 0.027,0.630 Not analysed
o _ Tiried Imimaiure kit < {1023, <0023 Not analyssd
Velva, ND, NDZ Robust, §-row LEF-1343 + 0.2% Agial 50 10.02 i 1002 200 Straw 57 < 0.025, <0025 Not anaiysed
Ward County, USA « (997

Hay 7 0,187, 0.244 <0.025, <0.023

Hay 15 0.083. 0.107 < (.025, <0.025

Hay 30 < 0.025, <0.025 Mot analysed
Lacombe, AB. AB2 AC | acombe, b-row EF-{343 + 0.2% Agral 90 10.0% 1 10.05 200 Straw 47 < 0.025, <0.025 Not analysed
Lacombe County, Conada * 1997

Green Immature 3 0.035, 0.038 0.027

Green Immatsre 7 < 0.025, 0.040 Not analysed

Green Immature g < (.025, 0.028 Not anaiysed

Green fmimalure 15 < 0.0235, 0.03¢ Not analysed

Green immature 10 0.088, 0.081 < 0,025, <0025

Green Immature 40 < 0.025, <0.025 Not analysed

Drried immature 3 G025, 0,154 = 025 0.051

Dried Emmature 7 0.080, 0.069 <{.023

Dried lmmature 10 0.074, 0.067 <(.025

Dried Immature t5 G026, 0.031 Not agnalysed

Dried lmmature 30 < 0025, <(1.025 Not analysed

Dried Immature 40 <{0.025, <0.025 Not analysed
Minto, MB MR] Excel, 6-row EF-1343 -+ 0.2% Agral 90 10.19 1 10,19 200 Straw 56 = 0.025, <0.025 Mot analysed

* Residues of florasutam equivalent ( florasulam parent, 4-hydroxyphenyl florasulam and its glucose conjugate). Samples were analysed by immunocassay method.

** Residues of florasulam parent only. Samples were analysed by GC/MSD method.
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PMRA Sub. No. 1999-9461/ DWE ~ PROTECTED ~ Crop Fieid Trials/ 28
FLORASULAM / FRA DACO 7.4.1/0ECD 114 6.3.1, 6.3.2, 6.3.3 and [I]JA 8.3.1, 8.3.2, 8.3.3
TABL_E 6. Summary of Residue Decline Data on Oat (straw, hay, immature green plant and immature dry piant)

-
=
L
z Dagmar, MT. MT Dumont EF-1343 + 0.2% Agral 90 10.09 i 10.09 200 Straw 37 = 0.625, <6.023 Mot anatysed
Shendan County, USA 71997
: Green lmmature |3 0.106, 0.075 0.039, < 0,025
u Green Immature 7 <(.025, 0.059 < 0.025, <0025
o Green lmmature | 10 <0.025,<0.025 | Not analysed
a Green Immatre | 15 <0.025, <0.025 | Not znalysed
Green mmature 30 <025, <DD25 HNot aralysed
m Green Immature 40 < {.025, <0.025 Not analysed
> Dried Immature |3 ©.157,0.107 Dot reported
= Dried Immature | 7 0.135, 0.143 0.030, 0.033
: Dried hnmature 10 0.067, 0.070 <0.025, <0025
U Dricd immature [ 15 < 0.025.0.031 <8625
“ Dried Isunature 30 < 0.025, +0.025 |} Not analysed
< Dried Imumature 40 < {.025, <0.025 Not analysed
Forage 0 1.64, 1.7 0.630, 6.592,
0.514, 0.489
{ Forage 7 0.106, 0.112 < (.025, <0.025
n Forage 15 <0.025, <0.025 Not analysed
m Forage 20 <0.025, 0.028 Not anabysed
m. Forage 0 < 0.025. <0025 | Not analysed
: Forage a0 <0.025, <0.025 | Not analysed
Velve, ND, ND Vailey EF-1343 + 0.2% Agral 90 i0.07 1 10.07 200 Straw 58 < 0.025, <0.02% Not analysed

McHenry County, USA 7 [997

w

Green lmmature <0925, <G.023 Not analysed
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PMRA Sub. No. 1999-0461/ DWE
FLORASULAM / FRA

~PROTECTED ~

Crop Field Trials/ 29
DACO 7.4.1 / OECD IfA 6.3.1,6.3.2, 6.3.3 and 114 8.3.1,8.3.2,8.3.3

Green Immature

Not analysed

Green Immature i¢ < {.025, <3.025 Mot anatysed
Gieen Nmature i5 < ARGLS, <023 MNot analysed
Lireen hmnatare M; = 0053, 23 Mol aualysed
Dried linmarure 3 <{.025, <0.025 Not analysed
Dried lmmature 7 <0.025, <0.025 <(.025
Dried [mmature 10 < 0.025, <0.025 Not apalysed
Dried lmmature I3 < 0.025, <0.023 Not analysed
Dried Immature 30 < 0.025, <0.025 Not aralysed
Forage 3] 9.905, 6.933 Not analysed
Forage 7 L1132, 0,106 = {025, «0.025
Forage 15 < (.025, «0.025 Not anatysed
Forage 20 < 0.025, <0.025 Not analysed
Forage 30 < 0.025, =0.025 Mol analysed
Forage 40 < 0,025, <0.025 Mot analysed )
Barnard, 3D, 5D Hytest EF-1343 + 0.2% Agral 90 10,04 10.04 200 Straw 51 < 0.025, <0.025 Not analysed
Brown County, USA / 1997
Hay 7 0.037, 0.041 <{.025, <0.025
Hay 15 < 0.025, <0.025% Not analysed
Hay 30 < 0.025, =0.025 Not analysed
Forage 7 0.093. 0.096 <0.025, <0.025
Forage 15 0.056, 0.048 | <0.025, <0.025
Forage 30 < 0,025, <0.025 Not analysed
Lacombe, AB, AB2 Cascade EF-1343 + 0.2% Apral 90 9.94 9.94 200 Straw 58 <0025, <0.025 Not analysed
Lacombe County, Canada / 1997
Green [mmature K < .025, <0.025 Not analysed

Green liunaiue

-4

=< (.025, <0025

Mot analysed
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PMRA Sub. No. 1999-0461/ DWE  ~ PROTECTED ~ Crop Field Trials/ 30
FLORASULAM / FRA DACO 7.4.1 / OECD 1A 6.3.1, 6.3.2, 6.3.3 and 1A 8.3.1,8.3.2, 8.3.3
Gireer wnature 1D < D025, =DO258 Nt gnalysed
{reen lmimature 15 = 0025, <0.025 Not analvsed
! Green Dnmatue a0 <033 G 0R Not anglysad
] Lrreen [hitnature 44 w025, =002 Nt dilysed
Dried [mmature 3 0.147,0.224 <0.025, <0.025
Dried Inunature 7 < 0.025, <0.,025 Not analysed
Dried Immature 10 0.135,0.143 <0.025, <0.025
Dried [imumature 15 < 0,025, <0.025 Mot analysed
Dried limmature 30 < 0.025, <0025 Not analysed
Dried Immature 40 < {025, <(.025 Not analysed
Minto, MI3 MB1 Rabert EF-1343 + 0.2% Agmi 50 ER i 59 200 Siraw 57 ~ 0525, 0,023 Not analysed
Whitewater Counly, Cavada / 1997
Saskatoon, SK SRi Deiby EF-1343 r 0.2% Agal 90 i0.ig H HIRES 204 Straw 35 < 043, <0139 Mot analysed
Corman Park. Canada / 1997

* Residues of florasulam equivalent { florasulam parent, 4-hvdroxyphenyl florasulam and its glucose conjugate). Samples were analysed by immunoassay method.
** Regidues of florasulam parent only. Samples were analysed by GC/MSD method.
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PMRA Sub. No. 1999-6461, DWE ~ PROTECTED ~ Crop Field Frials/ 31
FLORASULAM / FRA DACO 7.4.1 / OECD 11A 6.3.1, 6.3.2, 6.3.3 and ITIA 8.3.1, 8.3.2, 8.3.3
Comments:

EF-1343 SC formulation (52 g ai/L) 1s proposed for use m Canada on spring wheat, including Durum, spring barley
and oats (applied in tank mixture only). The proposed label limits its use geographically to the Prairie Provinces and
Peace River Region of British Columbia in Canada. The proposed postemergent application of EF-1343 SC ata
rate of 5 g ai/ha 1s to be applied to spring wheat (including Durum), barley and oat from the 2-leaf stage up to and
including the flag teat extended stage. Addition of an adjuvant 1s required, specifically Agral 90 at 0.2% v/v. The
treated crop is to be harvested after 60 days of apptication.

The residue fielt triais conducted for wheat, barley and oat were msufficient and did not represent all the major
growing zones for these crops in Canada. The limited supervised crop field trials conducted in zones 7, 7A and 14
in Canada/USA were submitted for wheat, barley and oat. These residue trials indicated that residues in wheat,
barley and oat grain collected at 41-60 days following a single foliar broadcast ground application of EF-1343 SC
formulation, 10 g ai/ba of florasulam (with Agral 90 Adjuvant, 0.2% v/v), equivalent to 2x the proposed Canadian
maximuumn season rate, at BBCH 37-55 growth stage, were less than limit of quantification (<0.01 ppm). The
STMaR and STMdRK for wheat, barley and oat grain and immature crop fractions (straw, hay, forage) were <0.005
ppm and <0.025 ppm., respectively.

The results from the residue decline studies for wheat, barley and oat {green and dried immature plant, straw and
hay) conducted i zones 7, 7A and 14 in Canada/USA have shown that residues in these crop fractions collected at
0,3,7.10, 15, 30 and 40 days following a single foliar broadcast ground application of EF-1343 SC {formulation (52
g ai/L), approximately 10 g ai/ha of florasulam (with Agral 90 Adjuvant, 0.2% v/v), when plants were at BBCH 37-
55 stage, equivalent to 2X the proposed Canadian maximum season rate, indicated rapid decline of florasulam
residues. No residues were detected in any whole plant sample collected at/after 7 days after application. Therefore,
grazing on whezt. harley and oat crop can be supported 7 days after application of EF-13443 S(.

Storage stability of {lorasulam has been demonstrated in wheat grain for 264 days, forage 378 days, straw for 313
days, hay for 194 days, immature green plant for 94 days and immature dry plants for 389 days. Residue samples
for wheat, barley anil oat grain were stored under similar conditions reported for the storage stakility studies. The
storage intervals for the residue samples were shorter than the storage stability demonstrated in the freezer test.
Therefore, storage stability has no effect on the results of the residue studies. Sample chromatograms were provided
for residue studies. The analytical procedure employed in the crop residue studies is the same as that reviewed in
the analytical methodology. The chromatograms peaks were sharp and well defined with no interference peaks.

As the residue tnals requirements were not met for a geographically restricted registration or a national registration,
the petitioner must submit the results from additional residue trials. Since residues of florasulam in wheat, barley
and oat was less that: 1.OQ, a 25% reduction in residue trials is allowed. In the mine time, FREAS can recommend
the promulgation «f MRLs for wheat (0.01 ppm), barley (0.01 ppm) and oat (0.01 ppm) to cover residues of
florasulam in these crops. The MRL on the RAC will cover potential residues in processed commaodities. At this
time, no MRL on livestock commodities will be recommended. Should the use pattern be modified in the future and
this use pattern incrzase the dietary exposure of livestock. the agency will require sufficient studies on which to
recommend residue Hmits in animal commodities.
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PMRA Sub. Ne. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials/ 32
FLORASULAM / FRA DACO 7.4.1/ QECD 1IA 6.3.1, 6.3.2, 6.3.3 and 1I1A 8.3.1, 8.3.2, 8.3.3

HIL CONCLUSION

The residue fieid trials conducted for wheat, barley and oat were insufficient and did not represent all the major
growing zones for these crops in Canada. The limited residue data indicated that residues. in wheat, barley and oat
grain collecied at 41-60 days following a single foliar broadcast ground application of EF-1343 SC formulation, 10
g ai/ha of florasulam (with Agral 90 Adjuvant, 0.2% v/v), equivalent to 2x the proposed Canadian maximum season
rate, at BBCH 37-55 growth stage, were less than hmit of quantification (<0.01 ppm). The STMaR and STMdR for
wheat, barlev and oat grain and immature ¢rop fractions (straw, hay, forage) were <0.005 ppm and <0.025 ppm,
respectively. This data supports an MRL of 0.01 ppm. No residues were detected in any whole plant sample
collected at/after 7 days after application. Therefore, hvestock grazing on wheat and barley crop can be supported 7
days after the l.ist application of EF-13443 8C.

As the residue trials requirements were not met for a geographically restricted registration or a national registration,
the petitioner nnist subanit the results from additional residue trials. Since residues of florasulam in wheat, barley
and oat was less than LOQ, a 25% reduction in residue trials 1s allowed. In the mine time, FREAS can recommencl
the promulgatioz of MRLs for wheat (0.01 ppm), barley (0.01 ppm) and oat (0.01 ppm) to cover residues of
florasulam in these crops. The MRL on the RAC will cover potential residues in processed commodities.

V. STUDY DEFICIENCIES

The restdue fieid tnals conducted for these crops were insufficient and did not represent all the major growing zones
for wheat, barley and oat in Canada. According to the Residue Chemistry Guidelines (Regulatory Directive Dir98-
02} for crops reguiring eight or more field triais nationally, provincial registrations require multiple year field trial
(Attachmen 1. Appendix V of Dir9&-(2). Multiple year data for provincial registration is not required if sufficient
natiomally representative data for the technical active ingredient is available. The petiticner has submitted residue
field trials conducted over one growing season in zones common to both the USA and Canada. As the residue trials
requirements wzre not met for a geographically restricted registration or a national registration, the petitioner must
submit the results from additional residue trials. Since residue of florasulam in wheat, barley and oat was less than
LOQ, a 25%; reduction in residue trials is allowed. Provided that the results of these additional residue trials are
consistent with the data previously reviewed {i.c., <LOQ of 0.01 ppm) the petitioner has the following options to
address the deficiencies in the number of representalive trials:
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PMRA Sub. No. 1999-t461' DWE  ~ PROTECTED ~ Crop Field Trials/ 33

FLORASULAM /FRA DACO 74.1/QECD I1A 6.3.1, 6.3.2, 6.3.3 and I11A 8.3.1, 8.3.2, 8.3.3
Option |
Crop Residue Canadian/Canadian Equivalent US Growing Regions Total
Trials Trials
5 5A 5B 14
Barley Deficient 1 1 0 3
Qat Dericient 1 0
OR
Option 2
FIELD °
Crop Residue Canadian/Canadian Equivalent US Growing Regions Total
Triake Trials
SA 7 TA 14
wheat Peticient a 0 0 11
Barley Deticient 0 0 0
Oat ~Dehoient 1 0 O

In order to fulfill the data requirements, the registrant must demonstrate that the results in these additional trials are
consistent with the results previously submitted. The analytical methods used in these trials must be identical to the
methods used in the original trials and the sensitivity achieved (LOD and LOQ) must be equal to those reached in
the original trials. In addition, the analysis of the samples must be carried out in the time frame supported by the
freczer storage stabiiizy information.
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PMRA Sub. No. 1999-0461/ DWE ~ PROTECTED ~ Crop Field Trials / 34
FLORASULAM / FRA DACO 7.4.1/ OECD 1A 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1, 8.3.2, 8.3.3
Signatures:

Reviewed bv;

Ali Tsmaily Date
Peer reviewed ov:

Henrt Bietlot, Ph. D. Date
Section Head:

Ariff Ally, Ph.D. Date
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PMRA Sub. No. 1999.0461/ DWE ~ PROTECTED ~ Crop Field Trials / 35
FLORASULAM / FRA, DACQ 7.4.1/ OECD 1A 6.3.1, 6.3.2, 6.3.3 and 111A 8.3.1, 8.3.2, 8.3.3
APPENDIX 1:

Climatological Data:
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 1
FLORASULAWM / FRA DACQ 6.2/ QECD 116.2.2, 6.2.3 & 1114 8.2, 8.4.1, 8.4.2

PMRA Reviewer: All Ismaily ,Date  October 10, 2000

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED policy. In addition, this DER
has been modified to mclud j submission MRID number.

/’ R /
Thurston Meorton J‘Zé’\/

STUDY TYPE: Nature of the Residue in Latating Goat (Capra hircus); OPPTS 860.1300

23-May-2007

TEST MATERIAL (PURITY): XDE-570 (99.7%)
[UL-aniline-"CJXDE-570 (99.9%)
ftriazolopyrimidine-9- ""CIXDE-570 (99.7%)

SYNONYMS: XDE-570 (Florasulam)
Common name : Florasulam (ISO-proposed)
IUPAC: 2',6', 8-Trifluoro-5-methoxy-s-triazolo [1,5-c]pyrimidine-2-sulfonanilide
CAS: N-(2,6-diflurophenyl)-8-fluoro-5-methoxy(1,2,4)triazolo(1,5-
¢)pyrimidine-2-sulphonamide

CAS#: 145701-23-1

MRID 46827902 D.E. Bammekow and M. A. Huskin, (1994), Nature of the Residues ()f'[MC]XDE-S’/O in
Lactating Goats. North American Environmental chemical laboratory, DowElanco
(9330 Zionsville Road, Indianapolis, Indiana 46268-1053) and ABC Laboratories,
Inc. (7200E. ABC Lang, Colurnbia, MO 65202). DowElanco {.aboratory Study No.
MET94017, ABC Laboratories” Study No. 41502, December 23, 1994, Unpublished.

SPONSOR: DowElanco
EXECUTIVE SUMMARY:

In the lactating, goat metabolism study, XDE-570, radiolabelled as either [UL-anilme—MCjXDE—ST"O, or
[triazolopyrimidine-9- *CIXDE-570 was administered to two lactating goats (one per treatment) at a dose level
of approximateiv 0.48 mg/kg bw/day. The dose was administered orally once daily in the morning for five
consecutive davs using a bolus gun and was equivalent to approximatelyl 1 ppm XDE-570 dietary burden at an
average feed consumption of 2 kg/day. Samples of milk, urine and faeces were collected throughout the study.
Approximaielv 24 hours after the final dose the animals were sacrificed and tissue including [iver, kidneys,
muscle, fat along with samples of blood, gastrointestinal contents and urine from the biadder were collected.

The results indizated that the total radioactive residues { TRRs) were almost comparable between two labelling
positions for urine, facces, muscle and fat. But a slight difference in TRR was noted for kidney, liver and milk.
Recoveries of “he administered dose in goat were 89% of for the aniline label (A-label) and 83% for the
triazolopyrimicine label (TP-label). Majority of the radioactivity was excreted in the urine and faeces,
accounting for 1 total of 99.8% of the recovered radioactivity. Total residues in tissues were very low. These
residues in the tissues, milk and blood samples were below 0.1% of the administered dose. The highest
concentraticn « f residues in tissues were found in the kidneys, 0.069 ppm and 0.039 ppm from the A-label and
TP-label exper ments, respectively. The predominant radicactive component extracted from urine, milk, liver
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat / 2
FLORASULAM ; FRA DACO 6.2/ OECD 116.2.2, 6.2.3 & I11A 8.2, 8.4.1, 8.4.2

and kidney samples was parent. One minor metabolite representing up to 1.5% of TRE was tentatively
identified as 5-OH-florasulam in urine, liver and kidney samples.

Total radioactive residues in tissue (muscle, fat, skin and liver), milk and excreta samples were determined by
combustion radioanalysis and/or liquid scintillation counter (1.SC). Solvent extraction and subsequent
fractionation were performed on the A and TP labelled milk, liver, kidney and urine samples. All aqueous and
organic phase exiractions were anatysed by LSC. These extracts were also analysed by reverse phase HPLC to
identify radioactive residues. The post solvent extracted material from milk, liver and kidney were analysed by
combustion/L.S<". Total radioactive residues in liver was low (0.033 ppm). Liver samples were further treated
with a proteclytic enzyme to release and characterize bound residues. The proteoiytic enzyme liberated 88.5%
{0.029 ppm) and 55.1% (0.02 ppm) of the TRR in the A and TP treated liver tissue.

The parent compound, florasulam, is not likely to concentrate in fat, other tissues or milk as a result of feeding
of treated feed. This study demonstrated low levels of radioactivity in edible tissues. These observations are
supported by the low Log K. (1.00 at pH 4.00 and -1.22 at pH 7.0) which is an indication of a low potential
for partition 1ni-» organic sotvents.

The solvent extraction efficiency tests indicated that recovery of fortified radioactivity for various fractions was
excellent. 'The extraction efficiency of ethyl acetate was tested for milk, liver and kidney samples. Ethyl
acetate extracted 8&-104 % of radioactivity from spiked (0.015-0.38 ppm) samples of milk, liver and kidney.
The Residue of Concern (ROC) based on the goat metabolism study may be defined as the parent compound,
florasulam. The metabolism of florasulam in the rat, goat and laying hen were similar. Therefore, swine
metabolism is vot required. In all three species, the majority of the radioactivity was found unchanged with
minor unknowrn metabolites at unquantifiable levels in the excreta. No significant cleavage of the sulfonanilide
bridge was cbserved.

Based on the rusriinant, laying hen and rat metabolism studies, the residue of concern (ROC) may be defined as
the parent compound, florasulam.

These metabolisim studies are classified acceptable and satisfy the guideline requirements for goat metabolism
studies {(Residue Chemistry Guidelines Dir%8-02, Section 2).

COMPLIANCE:

Signed and dated GLP, Quality Assurance and no Data Confidentiality statements were provided.
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PMRA Sub. No. 1999.0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 3
FLORASULAM ' FRA DACOQ 6.2/ OECD 116.2.2, 6.2.3 & [11A 8.2, 8.4.1, 8.4.2
MATERIALS:

¥, Test Compound:

[UE.-aniline-"*C]XDE-570 [“A” labelled compound]
Radiochemical purity: 99.9% [determined by HPLC/LSC]
Specific activity: 152 pCi/mg

4.41 x 10° dpm/pg

[9-triazolopyrimidine-"C|DXE-570 [“TP™ labelled compound]
Radiochemical purity: 99.7% [determined by HPLC/LSC]
Specific activity: 67.4 nCi/mg
4.36 x 10" dpm/pg
I Nonradioactive DXE-570
z Chemical purity: 99.7% (supplied by sponsor)
: F OCH,
OCH,
u 7 I SN <//r N NH—L_E; TNT Ry
o A o OV VA (R
N 0 NFT N _z mw<\ O N
= ) }
F E
:.-. [UT -aniline- *CJXDE-570 [Triazolopyrimidine-9- "*C]XDE-570
- "4 label “TP” label
u Z. Test animals: Three goats; physiological state - lactating non-pregnant
“ Species: Capra hircus
Strain/breed: mix breed
4 Age: Z one year
Gender: female
ﬁ Weight at study initiation:  control (40 kg), “A” label (53 kg), “TP” label (51 kg)
n Health status: good health
Housing/holding areas: goats were kept in mdividual elevated metabolism stalls.
|J.| Diet: goats were fed twice daily for a fotal of 2 kg feed per day. The
diet consists of dairy grain and alfalfa (0.60 kg alfalfa + 0.40 kg
ml grain).
: Water: fresh water was provided ad libitum.
Acclimation period: Test goats were acclimatised to conditions for at least 7 days.

Ipuring acclimation, the goats were observed for feed consumption, milk production, health
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 4
FLORASULAM / FRA DACO 6.2/ OECD 116.2.2, 6.2.3 & HIA 8.2,8.4.1, 8.4.2

ard behaviour.
Predosing: None.
METHODS:

1. Dosing regime:

Oral:
Level of administered dose: 0.42 mg/kg bw/day for aniline label
0.44 mg/kg bw/day for TP label
Food Consumption: 2 kg/day
Residue Intake in Diet: 11.2 ppm and 11.3 ppm
Vebicle: capsule, using a stainless steel bolus gun.,
Timimg: once daily in the morning between 10:00-10:15 a.m.
Duration: 3 consecutive davs.
Dermat:
Formulation: None
Number of treatments: None
Application level: N/A
Type of treatment: N/A
Water (aguaculture):
Formulation: Nong
Number of treatments: None
Application level: N/A
Tyvipe of treatment: N/A

2. Sample collection:

Miilk:
Milk was collected twice daily. A comparison of average milk production during normal
production, during acclimation and during the dosing period are summarized below.

Control 1.77 1.63
A label 1.25 1.20
TP label 1.21 1.0

The average values reported for milk production indicated that milk production was not
affected by dosing with XDE-570.

Elrine, faeces and cage wash: collected ¢ach morning daily.
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 5
FLORASULAM j FRA DACO 6.2/ OECD 116,2.2, 6.2.3 & I1IA 5.2, 8.4.1,8.4.2

Interval from last dose to sacrifice: 24 hours, sacrificed by electrocution.

Tissues harvested and analysed:
Bicod, omental fat, perirenal fat, kidney, liver, muscle (longissimus dorsi, semimembranosus
and triceps) were collected and analysed. Gall bladder contents and entire gastrointestinal
((51) tract with contents (divided into upper and lower Gl tract at the pyloris) were collected ,
bt not processed or analysed. The tissues that were analysed were collected into plastic bags,
weight, cut into small pieces and immediately frozen in liquid nitrogen. pending preparation
for analysis, Only representative amounts of blood, muscie and fat were collected and their
estimated total weight were calculated for each goat.

3. Quantification of Total Radioactive Residues {TRRs):

Totai radioactive residues in tissue (muscle, fat, skin and liver), milk and excreta samples were

determined by combustion radioanalysis and/or liquid scintillation counter (LSC). The radiocarbon in

the samples was combusted to "*C-carbon dioxide and trapped in an appropriate solvent along with

scintillation fluid and quantitated by LSC. The performance of the oxidizer was determined by

"C-berivoic acid standard. Minimum detectable amount (MDA) and minimum quantifiable limit
{MQL) were determined for each set of samples by analysing
control samiples with each set of samples of tissue, milk or
¢xereta.

4. Extraction and Hvdrelysis of Radioactive Residues (TRRs):

Solvent extraction and subsequent fractionation were performed on the A and TP labetled samples of
milk, iiver, kidney and urine. Whole milk sample were initially treated with acetone 1o denature and
remove protein.  The protein pellet was lyophilized and the “*C activity was quantified by
combustion/LSC. The acetone was evaporated of aqueouns fraction which was then defatted using
hexane, acidified and extracted/partitioned with ethyl acetate resulting in organosoluble and aqueous
fractions. The ethyl acetate organic fraction of the A and TP labelled milk was concentrated to dryness
and the residue resolubilized in acetonitrileswater (95:5) solution. Radioactive residues in ethyl acetate
orgamc {raction were analysed by reverse phase HPLC and normal phase TLC.

Liver and kidney samples were initially homogenized and extracted three times with acetoniinle:water
(80:20. This extraction released most of the radioactivity present in these samples. The post solvent
extracted tissue pellet was lvophilized and the "¢ activity was quantified by combustion/LSC. The
acctoniirile was evaporated and the remaining aqueous fraction was then defatted using hexane,
acicificd and extracted/partitioned with ethyl acetate resulting in organosoluble and aqueous fractions.
The ethyl acetate organic fraction of the A and TP labelled liver and kidney samples was concentrated
10 dryness and the residue resolubilized in acetonitrile:water (95:5) solution. Radicactive residues in
ethyl acelate organic fraction were analysed by reverse phase HPLC and normal phase TLC. The
extraction efficiency and stability of the parent compound was evaluated by using fortified control
sarnples.

The lyophilized post solvent extracled Liver pellet samples were further ireated with a protease
digestion to release and characterize bound residues from the tissue. The lyophilized extracted peilet
was mixed with protease, incubated at 37 °C for 22 hours. The mixture was filtered and the e
activirv was quantified with LSC analysis. The filtrate was treated with acetone to precipitate
solubilzed proteins. The protein peliet was Iyophilized and the MC activity was quantified by
combustion/LSC. The acetone was evaporated of aqueous fraction which was then defatted using
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PMRA Sub. No. 1999.0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 6
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hexane, acidified and extracted/partitioned with ethyl acetate resulting in organosoluble and aqueous
fractions. The ethyl acetate organic fraction of the A and TP labelled milk was concentrated to dryness
and the residue resolubilized in acetonitrile. Radioactive residues in these samples were analysed by
LS anelysis. :

Urine samples were acidified and extracted/partitioned with ethyl acetate. The " activity in ethyl
acetate fraction was quantified by L.SC. The ethyl acetate organic fraction of the A and TP labelled
urine samples was concentrated to dryness and the residue resolubilized in HPLC grade acetonitrile.
These samples were analysed by reverse phase HPLC and normal phase TLC.

5, Characterization and Identification of Residues

All agueous and organic phase extractions were analysed by 1.SC. The post solvent extracted material
trom im: ik, liver and kidney were analysed by combustion/LSC. These extracts were also analysed by
reverse phase HPLC to identify radioactive residues. HPLC analysis were performed using Cyg
analytical column, an ultraviolet detector {U'V) and gradient mobile phase of acetonitrile and water
both w:th 1% acetic acid. The fortified control and treated extracts were analysed by HPLC and TLC.

Referznce standards were used to compare the retention times with the residues present in samples.
The idestity of compounds was confirmed by TLC analysis of the radioactive residues compared with
the standards. TLC analysis were performed under normal phase conditions using silica gel plates
developed in lined chambers with hexane-acetone (50:50). TLC plates bearing '*C-compounds were
scannel to determine the location and distribution of the "*C-compounds.
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PMRA Sub. No. 19990461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 7
FLORASULAM . FRA DACO 6.2/ OECD 116.2.2, 6.2.3 & IHA 8.2, §.4.1,8.4.2

1. Total Radioactive Residues (TRRs):

TABLE 1. Total Radioactive Residues (TRRs) of "*C phenyl and '“C TP labelled XDE-570
in Milk, Tissue and Excreta

Kidney 0.069 0.010 0.039 0.007
Liver 0.033 0.028 0.023 0.023
Milk 0.016* (1052 0.033? 0.085
Musciz: 0.0016 0.025 0.0009 0.015
Fut 0.0016 0.008 0.0017 0.009
Bleond 0.007 0.014 0.0053 0.011
Total Tissue 0.137 0.150
Urine and cage wash 5.92° 72.6 4.46° 70.9
Facces 2.65° 15.8 2.14° 12.1
Total excreta 88.4 83.0
Total Hecovery 88.5 83.2

w

residie from composite of ahquots of moming collection during 5 day study
® maximum residue level during 5 day of dosing

Comments:

The results indicated that the total radivactive residucs ( TRRs) were almost comparable between two labelling
positions for urine, faeces, muscle and fat. Buf a slight difference in TRR was noted for kidney, liver and mitk.
Recoveries of 1he administered dose in goat were 89% of for the aniline label (A-label) and 83% for the
triazolopyrimidine label (TP-label). Majority of the radioactivity was excreted in the urine and faeces,
accounting for a1otal of 99.8% of the recovered radioactivity. Total residues in tissues were very low (up to
0.15 % of the administered dose). These residues in the tissues, milk and blood samples were below 0.1% of
the applied dose. The highest concentration of residues in tissues were found in the kidneys, 0.069 ppm and
0.039 ppm in A-tabel and TP-label, respectively. The concentration of TRR in other tissues for A-label and
TP-label were a3 follows: liver (0.033 ppmi and 0.023 ppm); muscle (0.0016 ppm and 0.0009 ppm}); fat (0.0016
ppm and 0.0017 ppmy); blood (0.007 ppm and 0.0053 ppm). The residues from composite sample of morning
collection during 5 day study were 0.016 ppm and 0.033 ppm in A-label and TP-label, respectively.

The parent compound, florasulam, is not likely to bicaccumulate in fat, other tissues and milk as a result of
feeding of treated feed. This study demonstrated low levels of radioactivity in edible tissues. These
observations arz supported by the low Log K, (1.00 at pH 4.00 and -1.22 at pH 7.0) which is an indication of
a low notential for partition into organic solvents.
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 8
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2. Quantitative Distribution of Radioactive Residues:

TABLE 2. Quatitative Distribution of “C-Residues in Urine, Milk, Liver and Milk when Dosed
with "*C phenyl and "*C TP labelled XDE-570

Total Radioactive Residues (TRRs)

Total Radipactive Kesidues * 100 % TRR | 100 % TRR § 100t % TRR 100 % TRR 100 % TRR 100 % TRR 100 % TRR 100 % TRR
(5.92 ppm) | (4.46 ppm ) { (0.G16 ppm } | (3.033 ppm) | (0.033 ppm) | (0.023 pprn) | (0.069 ppm) | (0.039 ppm)

Total Extractable Radioactive Residues - % TRR (ppm)

Acetone phase Not performed 977 95.6 na na na na
(1.016) {0.031)
Acetonitrile/water phasc Not performed 232 224 104.4 104.2
{0.008} {0.005) (0.072) {0.040)
h Fractionation of Radioactive Residues - % TRR (ppm)
Hexane phase Not performed <MDA < MDA <MQA <MDA < MDA < MDA
z (0.0001) (0.0001) (0.0009) (0.0002) (B.0016 ) (0.0016)
m FtoAc partition phase®” 97.6 97.5 894 87.6 18.6 18.5 98.2 101.1
(5.78) (4.35) (0.015) {0.028) {0.006) (0.004) {(-068) {0.039)
z Aqueous soluble phase - - 24 3.4 28 3.0 17 1.4
(6.0004) (0.0011) {0.0009) (6.0007) (©.001) {.001)
: Unextracted 2.4 25 38 59 82.7 89 22 2.2
(0.14) {0.11) (0.0006}) {0.0619) (0.027) {0.02) (.002) 10.001)
u Protease Digestion/Fractionation of Radioactive Residues - % TRR (ppm)
Hexane phasc Nor performed <MDA <MDA Not perfornmed
(0.001) (0.0008)
a EioAc partition phae 8.6 8.6
(0.0028) (0.002)
Aqueous wluble prase 322 457
m (0.011) (0.011)
> Unextracted 43.1 32.5
' (0.014} {0.0073)
H Identification of Radioactive Residues - % TRR (ppm)
I Parent Compound (XD -370) 96.1 96.6 £94 876 152 i5.3 5.8 98.3
{4.31) (5.65} {0.015) (0.028) (0.005} (0.0035) (£.066) {0.038)
U Unidentified Metabolite *** 0.9 <MQIL. - - 1.0 1.0 1.5 i.5
x Unidentified Metabolite <MOL <MQL . - <MQL - 0.7 <MQL
Unidentified Metabolite <MQL <MQL. - - <MQL - <MQL <MQIL
< Limdentified Metaholite - - - - <MQL - - -
Distribution of Radinactive Residues - %TRR
{ Total Extactable 97.6 97.5 91.8 90.0 62.2 75.8 9.9 132.5
n Total Hdentified 96.1 96.6 894 87.6 15.2 153 G558 98.3
m Total Charectevizer 1.4 0.9 2.4 2.4 47.1 60.5 41 42
Total Uncextractable 2.4 25 3.8 59 43.1 32.5 2.2 22
m TOTAL 100 100 95.6 959 105.3 108.3 102.1 104.7
* Anaivsed by combustion/LSC
: i Fraction vsed for TLC and HPLC analysts.

ek Tentativehy identified as 5-QH-florasulam
MDA Minirum detectable amount for each sample
MOLMinimum quantiliable it for cach sample

- Not Joteez |
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PMRA Sub. No, 1999.0461/ DWE ~PROTECTED ~ Nature of the Residue in Goat/ 9
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Comments:

Solvent extraction and subsequent fractionation were performed on the A and TP labelled samples of urine,
milk, liver and kidney. The radioactive residues from acidified urine samples were extracted with ethyl acetate
which released 97.6% (5.78 ppm) and 97.5% {4.35 ppm) of TRR from A and TP treated urine samples. The
predominant radioactive component, representing 96% TRR in extracted residues from urine samples was
parent, florasulam,

Majontty of radioactivity in milk was extracted in ethyl acetate fraction. Small portions of radioactivity was
soluble in hexane and aqueous phases. About 5.9% of TRR were unextractable from milk solids. The
predominarnit radioactive component, representing >87 % TRR in extracted residues from milk samples was
parent.

Liver sample were initially extracted with acetonitrile:water (80:20). The acetonitrile;water extracted only
23.2% (0.008 ppm) and 22.4% (0.005 ppm) of the TRR in A and TP treated liver samples. Further
characterizalion of residues extracted in acetonitrile:water phase were achieved with hexane and ethyl acetate.
The bexane extract of the agueous phase contamn less than MQA (0.0009 ppm) and less than MDA (0.0002
ppm) of the TRR for A and TP treated liver, respectively. The aqueous fraction after ethyl acetate fractionation
represented 2.3% (0.0009 ppm) and 3% (0.0007 ppm) of the TRR for the A and TP treated liver. The ethyl
acetate fractions represented 18.6% (0.006 ppm) and 18.5% (0.0043 ppm) of the TRR for A and TP treated
liver. 'The predominant radioactive component, representing >15% TRR in extracted residues from liver
samples was parent. Liver samples were further treated with a protease digestion to release and characterize
bournd residues [rom the tissue. The hexane extract of the aqueous phase contain less than MDA (0.0010 ppm)
and less than MDA (0.0008 ppm) of the TRR for A and TP treated liver, respectively. The aqueous fraction
after ethyl acetate fractionation represented 32.2% (0.011 ppm} and 45.7% (0.011 ppm} of the TRR for the A
and TP treated jiver. The ethyl acefate fractions represented 8.6% (0.0028 ppm) and 8.6% (13.002 ppm) of the
TRR for A and TP treated liver. In liver tissue, up to 43% of TRR (0.014 ppm) remained unextractable. None
of these fractions were analysed further.

Kiduey sample were initially extracted with acetonitrile:water {80:20). The acetontitrile: water extracted 104%
(0.07 ppm) and 22.4% (0.04 ppm) of the TRR in A and TP treated liver samples. Further characterization of
residues extracled in acetonitrile: water phase were achieved with hexane and ethyl acetate. The hexane extract
of the aqueous phase contain less than MDA (0.0016 ppm) ot TRR for both A and TP treated kidney,
respectively. The aqueous fraction after ethyl acetate fractionation represented 1.7% (0.001 ppm) and 1.4%
(0.001 ppmj of the TRR for the A and TP treated kidney. The ethyl acetate fractions represented 98.2% (0.068
ppm) and (01% (0.039 ppm) of the TRR for A and TP treated kidney. The predominant radioactive
component, representing > 96% TRR in extracted residues {from kidney samples was parent.

The recovery of the radioactivity for various fractions was excellent. The recovery of radioactivily added to the
control milk folowing extraction was 92.3% in the ethyl acetate fraction and the concentration recovery of
ethyl acetate {ructicn was 104%. The liver ethyl acetate fractions had concentration recoveries ranging from
88.5 to 88.8% The kidney ethyl acetate fractions had concentration recovery of 103%.
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Figure 1. Proposed Metabolic Profile of XIDE-570 in Lactating Goat
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Identification of Metabolites

f XDE-570 N-(2,5-diflurophenyl)-8-fluoro-5-
methoxy(1,2,4)triazolo(1,5-c)pyrimidine-2-sulphonamide

1 5-OH-XDE-570 N-(2,6-diflurophenyl)-8-fluoro-5-
hydroxyl(1,2,4)triazolo(1,5-c)pyrimidine-2-sulphonamide

Comments:
Most of the parent compound is eliminated by goat unchanged with minor unknown metabolites at

unquantifiable levels. No significant cleavage of the sulfonanilide bridge occurred in the metabelism of
florasulam in goat

I STORAGE STABILITY

All samples and extracts were stored frozen at approximately -20 °C during the study. All tissue and milk
samples were prepared and characterized within 27 days after sacrifice. The urine samples were analysed
within 51 days after sacrifice. Therefore, no storage stability tests were necessary for samples analysed in goat
metabolism stidy,

IV, CONCLUSIONS

Majority of the administered florasulam (> 83% TRR) is excreted unchanged in urine and faeces. Residue of
florasulam n tissues and milk samples was low with only a small portion of the recovered radioactivity (<
0.2% TRR) found in tissues and milk. The highest concentration was found in kidney at 0.069 ppm (0.01%
TRR) of the adunnistered dose. The major metabolite in milk and tissue was parent. In kidney, the parent
accounting for - 92% of the isolated radioactivity from both phenyl and TP label florasulam. The predominant
radioactive compnent, representing 15% of TRR in extracted resiues from liver samples was parent. Liver
samples were further treated with a proteolytic enzyme to release and characterize bound residues. The
proteolytic enzvime liberated 88.5% (0.029 ppm) and 85.1% (0.02 ppm) of the TRR in the A and TP treated
liver tissue. In tiver tissue, up to 43% of TRR (0.014 ppm) remained unextracted. The available methods
clearly identified presence of parent compound in samples. One minor metabolite representing up to 1.5% of
TRR was tentatively identified as 5-OH-florasulam in urine, liver and kidney samples. The very low residues
in milk and other tissues with a major excretion of the parent compound indicated that florasulm only slightly
metabolised m ¢goat. No significant cleavage of the sulfonanilide bridge occurred (Figure 1).

Based on the data reviewed, the Residue of concern (ROC) in goat 1s defined as parent compound, florasulam.

VL DEFINITION OF THE RESIDUE OF CONCERN (ROC)
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The Residuc of Concern (ROC) based on the goat metabolism study may be defined as the parent compound,
florasulam.
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VIL FINAL SUMMARY

In the lactating goat metabolism study, XDE-570, radiolabelied as either [UL-aniline-"*C]XDE-570, or
[triazolopyrimidine-9- 4C]XDE-570 was administered to two lactating goats (one per treatment) at a dose level
of approximately 0.48 mg/kg bw/day. The dose was administered orally once daily in the moming for five
consecutive davs using a bolus gun and was equivalent to approximatelyl 1 ppm XDE-570 dietary burden at an
average feed consumption of 2 kg/day. Samples of milk, urine and faeces were collected throughout the study.
Approximately 24 hours after the final dose the animals were sacrificed and tissue including liver, kidneys,
muscle, fat atong with samples of blood, gastrointestinal contents and urine from the bladder were collected.

The results indicated that the total radioactive residues (TREs) were almost comparable between two labelling
positions for ur:ne, faeces, muscle and fat. But a slight difference in TRR was noted for kidney, liver and milk.
Recoveries of (1¢ administered dose in goat were 89% of for the aniline label (A-label) and 83% for the
triazolopyrimidine label (TP-label). Majority of the radioactivity was excreted n the urine and faeces,
accountting for i total of 99.8% of the recovered radioactivity. Total residues in tissues were very low. These
residues in the tissues, mitk and blood samples were below 0.1% of the administered dose. The highest
concentration ol residues in tissues were found in the kidneys, 0.069 pprmn and 0.039 ppm from the A-label and
TP-label experinents, respectively, The predominant radioactive component extracted from urine, milk, liver
and kidney samples was parent. One minor metabolite representing up to 1.5% of TRR was tentatively
identified as 5-}H-florasulam in urine, liver and kidney samples.

The parent connpound, florasulam, is not likely to concentrate in fat, other tissues or milk as a result of feeding
of treated feed. This study demonstrated low levels of radioactivity in edible tissues. These observations are
supported by the tow Log K., (1.00 at pH 4.00 and -1.22 at pH 7.0) which is an indication of a low potential
for partition into organic solvents.

Total radicactiv e vesidues in tissue (muscle, fat, skin and liver), milk and excreta samples were determined by
combustion radicanalysis and/or liquid scintillation counter {L.SC). Solvent extraction and subsequent
fractionation were performed on the A and TP labelled milk, liver, kidney and urine samples. All aqueous and
organic phase extractions were analysed by LSC. These extracts were also analysed by reverse phase HPLC to
identify radwoactive residues. The post solvent extracted material from milk, liver and kidney were analysed by
combustion/1.5¢, Total radioactive residues in Hver was low (0.033 ppm). Liver samples were further treated
with a proteolytic enzyme to release and characterize bound residues. The proteolytic enzyme liberated 88.5%
{0.029 ppm) an:l 85.1% (0.02 ppm) of the TRR in the A and TP treated liver tissue. In liver tissue, up to 43%
of TRR ((.014 pram) remained unextractable.

The accounzabhility of the radioactivity for various fractions was excellent. The recovery of radioactivity added
te the control milk following extraction was 92.3% in the ethyl acetate fraction and the concentration recovery
of ethyl acetate fraction was 104%. The liver ethyl acetate fractions had coneentration recoveries ranging from
88.5 to 88.8%,. The kidney ethyl acetate fractions had concentration recovery of 103%.

The Residuc of Concern (ROC) based on the goat metabolism study may be defined as the parent compound,
florasulam. The metabolism of florasulam in the rat, goat and laying hen were similar. Therefore, swine
metabolism 1s tot required. In all three species, the majority of the radioactivity was found unchanged with
minor unknowr. metabolites at unquantifiable levels in excreta. No significant cleavage of the sulfonanilide
bridge was obscerved.
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The parent comipound, florasulam, should be used for the ROC definition, for MRL setting and for the dictary
risk assessmient {DRA) purposes.
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V1. STUDY DEFICIENCIES

No deficiencies were identified in the goat metabolism study.

Signatures:

Reviewed by

Al Ismaily Date
Evaluation Officer
FREAS

Peer Reviewed =~y

Henrt Bietlot, Ph. 1. Date
Evaluation Officer
FREAS

Approved by

Ariff Ally, Ph. D. Date
Section Head
FREAS
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PMRA Reviewer: ___ Al Ismaily ___, Date _September 27, 2000 _

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED policy. In addition, this DER
has heen modified to include the submission MRID number.,

_?,r’/; ;/ é
Thurston Morton Zé{ij}zz, . 23-May-2007

STUDY TYPE: Confined Accumulation in Rotational Crops -
spring wheat (small grain}, cabbage (leafy vegetable}, carrots (root crop)
and sunflowers (seed crop} ; OFPTS 860.1850

TEST MATERIAL (PURITY): [UL-phenyl-“C]JXDE-570 (> 97%)
[9- triaz olopyrimidine-"*CJXDE-570 (> 97%)

SYNONYMS: XDE-570 (Florasulamy)

Common name : Florasulam (ISO-proposed)
IOPAC: 2,6, 8-Trifluoro-5-methoxy-s-triazolo [1,5-¢]pyrimidine-2-sulfonanilide

—

CAS: N2, 6-diflurophenyl)-8-fluoro-5-methoxy(1,2,4Mriazolo(1,5-c)pyrimidine-2-
sulphonamide
CAS#: 145701-23-1

MRID 46808208 MacDonald, A. M. G. (1997) The Uptake of XDE-570 into Four Succeeding Crops.
DowElanco Furope, Letcombe Laboratory, Letcombe Regis, Oxon, OX12 9JT, UK.
Laboratory Report Number: GHE-P-4889, Protocol Number: 7U,
Study Completion Date December 1, 1997. Unpublished

SPONSOR: DowElanco

EXECUTIVE SEMMARY:

In the coplined crop rotation study, XDE-570 (florasulam), >> 97% a.i., E-1343 Suspension Concentrate
labelled either as the [UL-phenyl-""C]1XDE-570 or the {9-triazolopyrimidine-'*CIXDE-570 was applicd to
sandy loam so:l at an application rate of 7.5 g ai/ha (1.5X the maximum proposed postemergent application
rate). Spring wheat, sunflower, cabbage and carrots were planred at 30 days after treatment (DAT) of soil.

Spring wheat, sunflowers, cabbage and carrots were harvested at maturity i.e., 168 DAT (spring wheat and
sunflowers) 1455 DAT (cabbage) and 156 DAT (carrots). Each crop was separated into {Tactions as spring
wheat (ears ard straw), sunflower (heads and stems), cabbage (shoots) and carrot (leaves and roots). The
samples of ¢rop fractions were subjected to three sequential surface washes (an aqueous wash, a
dichloromethane wash and a methanol wash). Each wash was analysed to determine total '*C-residues (TRRs)
using combust ion/liquid scintillation counting. Nonge of the fraction from rotational crops had TRRs greater
than 9.01 ppir . Therefore, no further atlempt was made fo profile TRRs.
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Because levels of TRRs in the rotational crops were low (£ 0.01 ppm), no parent and its metabolite was
identified. Therefore, the confined crop rotation study supports the definition of the residue of concern (ROC)
of parent only as defined in the plant and animal metabolism studies.
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In addition, the soil metabolism study, reviewed by EAD, indicated that the primary transformation product
was 5-OH-XDF-570. The sorption of both XDE-570 and 5-OH-XDE-570 increased with time indicating that
the remaining XDE-570 in the soil is less bioavailable and less mobile. The concentration of XDE-570 and 5-
OH-XDE-570 for potential uptake from soil is very low. At 30 DAT, residues of XDE-570 and 5-OH-XDE-
570 in soil was low, < 0.008 ppm. Therefore, it is expected that any residues translocation from the soil fo the
rotational crops. would also be low.

Based on the results of the confined crop rotational study, field rotational crop studies are not required, and a
30-day plant back interval (PBI) can be supported for all crops. The label has a plant back interval greater than

of 30 days 7or harley, canola, forage grasses, oats, peas, rye and wheat,

This contined crop rotation study i3 classified acceptable and does satisfy the guideline requirement for a crop
rotation study { Residue Chemistry Guidelines Dir98-02, Section 10).

COMPLEIANC ¥

Signed and dated GLP and Quality Assurance were provided. No Data Confidentiality statements were
provided. [he study author stated that this siudy was conducted to meet the proposals submitted to the EC
regarding Annex I and IIT of EC Directive 91/414/EEC; and the study reflects the current (AUG 1997)
guidance for retational crop studies as described in Lundehn (7524/VI/95 EN - rev 1).
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I. MATERIALS AND METHODS

MATERIALS:
1. Test Compound:
[UL-phenyl-“C|DXE-570 : [“pheny!” labelled compound]
Radiochemical purity: 97% and 98 % [determined by HPLC and TLC]
Specific activity: 152 pCi/mg

337400 dpm/ng

[9-trizzolopyrimidine-'C]DXE-570: |“TP” labeiled compound]
Radiochemical purity: 7% and 98 % [determined by HPLC and TLC]
Specific activity: 155 uCi/mg

344100 dpm/ug

Nonradioactive DXE-570

¥ OCH; F OCH;

nY { Y
o NH— Q‘“</ N ( Y NHooe S N
' el \f :::;< ~< ’L ,/f

P

(UL-pheny!-""CIXDE-570 [9- triazolopyrimidine-"*CIXDE-570

o 14

{-*henyl” label “HCTP” label

2. Test Soil -1: (used for spring wheat, sunflowers and cabbage)
Soil characteristics
Type: sandy loam (UK classification)
% Organic Matter (OM): 1.4
pH: in water (5.6), in 1M KC1{4.9)
Cation Exchange Capacity (CEC): (13.7)

Fest Seil -2: (used for spring wheat, sunflowers and cabbage)
Sail characteristics
Type: sandy loam (UK classification)
%% Organic Matter (OM): 1.1
pH: in water (7.7), in 1M K.C1(7.6)
Cation Exchange Capacity (CEC): (16.9)
Mo information on the soil used for carrots was provided.
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Treatments prior to planting (i.e., fertilizers, maintenance pesticides):
The four succeeding crops (carrots, sunflowers, cabbage and spring wheat ) were grown in
‘ubs and pots at an appropriate depth and density 30 days after applications of *C-DXE-570
tormulation. The plots were prepared with sandy loam soil which was raked to simulate
minimuimn tillage. Aphox (Primicarb) as an aphicicide, and (Dursban) chlorpyrifos as an
msecticide to protect spring wheat, sunflower and cabbage crops during the study period.
Virex was used as fertilizer. Liquinure was used as fertilizer for carrot.

Subdrainage:
T'ubs containing rotational crops were placed in the lysimeter complex. It is likely that the
tysimeter system was set up with trays ctc. to collect drainage of radioactive waste. A similar
test system was reported in the plant metabolism study conducted by the same laboratory.

Rate of application:
‘[he rate of preplant application on soii was 7.5 g a/ha compare to the proposed maximum
{-anadian foliar application rate of 5 g ai‘ha.

3. Test planis:
Species/variety::
Spring wheat ov Alexandria. Twelve seeds were sown per tub at depth of ca 2.5 cm.
Cabbage cv Winter Green. Fight sceds were sown per tub at a depth of ca 1.3 cm.
Sunflowers ¢v Sunspot. Eleven seeds were sown per tub at a depth of ca 2.5 cm.
Carrots cv Chantenay Red Cored 2. Five seeds were sown per pot. Seeds were placed on the
soil surface then covered with fine white sand.

Primary/Secondary Crop:
The primary crop was not planted prior to initiation of confined crop rotation study. The "*C-
XDE-570 was applied 1o the prepared soil a1 7.5 g ai‘ha and aerobically aged for 30 days prior
to planting of secondary (rotational) crops.

Planting interval:
Fach crop was planted 30 davs after soil treatment of '*C-XDE-570; DAT: 30 days.

i rop parts collected and analysed:
Lach crop was harvested at maturity. The spring wheat and sunflowers wers harvested 168
days after treatment. The cabbage was harvested 195 days after treatment. The carrots were
harvested 136 days after treatment. Each crop portion was sub-sampled as spring wheat
(straw and ears), cabbage (head), sunflowers (heads and stalks) and carrots (leaves and roots).

t.nvironmental conditions:
Weather data including information on rain fall and air temperature for the period of study
were submitted. No unusual wether pattern were reported.
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METHODS:

t. Compared Use Patterns:

Formulafion typ: EF-1343 EF-1343
Soluble Concentrate Suspension Concentrate
Method of application Hand sprayer _ Broadcast spray
Application raiz 7.5 g avha 5 g aiha
Number of applicalions 1 1
Timing of appiication Preplant soil application Postemergent
30 days before planting 2-leaf crop to flag leaf extended stage inclusive

II. TOTAL RADIOACTIVE RESIDUES (TRRs)

Soil samples were taken within 24 hours of application, 30 days after application and at crop maturity,
RA{ samples “rom the rotational crop, spring wheat, sunflowers, cabbage and carrots planted at 30 days
after treatment. {DAT) were harvested at maturity. Total radioactive residues (TRRs) in soil and crop
samples (Tabl: 1 and 2) were determined by combustion/T.SC,

-
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o TABLE 1, [otal Radicactive Residues (TRRs) in Rotational Crop Soil

(o

98]

>

= Spring wheat 0 0.027 0,028 0.03 0.031]

: 30 0.012 0012 0.013 0.013

U‘ ) 168 0.003 0.004 0.003 0.004

(a4 Sunflowers 0 0.031 0.032 0.036 0.037

< 30 0,022 0,022 0.02 0.021
168 0.006 0.007 0.002 0.002

{ Cabbage 0 0.041 0.043 0.04 0.042

n 30 0.03 0.033 0.016 0.016

qu 195 0.003 £.003 0.003 0.003

m Carrots 0 0.036 0.038 0.018 0.015
30 0.016 0.017 0.01] 0.011

: 156 0.004 0.004 0.006 0.007
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TABLE 2. I'otal Radioactive Residues (TRRs) in Rotational Crop at maturity

Spring wheat
Straw 168 0.003 0.004
Sunflowers Heads <1OD <LOD
. Stems 168 0.002 0.005
Cabbage Heads 195 <LOD 0.002
Carrots Leaves 156 < LOD 0.01
Roots < LOD 0.002

Comments.

The concentrarion of radioactivity in soil on wet weight basis was similar to the concentration on dry weight
basis. At day-2, within 24 hours after application, TRRs ranged from 0.019 - 0.043 ppm. At the time of
plarting (20 DAT), the levels of TRRs decreased only slightly and were in the range of 0.011- 0.033 ppm.

TRRs were ohserved in all fractions of rotational crops harvested at maturity; spring wheat (168 DAT),
sunflowers {168 DAT), cabbage (195 DAT) and carrots (156 DAT). TRRs levels in all crop fractions, wheat
(ears and straw), sanflower (heads and stems), cabbage (heads) and carrots (leaves and roots), were low

(< 0.01 ppmi). Residue levels observed “C-TP were slightly higher than the residue levels observed for
YC.phenyl in il mature rotational crops. However, all TRR levels are below the levels required for further
characterisation/wdentification of residues (Restdue Chemistry Guidelines Dir98-02, Section 13).

1. EXTRACTION, CHARACTERIZATION AND IDENTIFICATION OF RESIDUES

Rotational Crop Soil:

Soil samples from each rotational crop site at 0, 30, 156 or 168 or 195 DAT were extracted with 0.01 M CaCl,
solution.  The supernatant was collected and residual soil was further extracted three times with
acetone:waler aceilc acid (90:9:1, v/v/v). Total radioactive residues (TRRs) in each extract was determined by
liquid scintillation counter (LSC). TRRs in post extraction residual soi] were detenmined by combustion/LSC.
TRRs in extricis were also purified by solid phase column/methanol and identified by thin layer and high
performance Liquid chromatography.
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TABLE 3. ¥xiraction of Soil TRRs following Treatment with 7 g ai/ha of [phenyl-'*C]XDE-570 and

[ TP-“CIXDE-570 in Rotational Crop

Spring Wheat
Ca(’l; Extract {methanol phase) 477 38.5 325 309 0.76 0.43
CaCl Extract [Agucous phase) 0 0 0.44 1.4 0.81 1.7
Orgianic extract | 59.3 41.5 48 4 334 7.2 12.1
Urganic extract 2 O 1.3 12.7 6.4 1.2 2
h Qrganic extract * - - 4.2 1.9 6.5 0.48
z Non extractable resicue ‘1."7 24 39.2 4.6 72.7 87.9
m Total recoverad 109 104 121 80 82 102
Sunflowers
z CaCly Extract {mehimol phase) 60.3 524 35.3 21 1.8 2.7
: CaCly Extract (Agaeous phase) 0 0 0 1.3 0.11 1.5
u Organic extract : 62.4 49.6 36 392 5.6 12
Organic extract ! 0 0 6.2 7.5 1.5 2.2
o Organic extract 1 - - 2 2.9 0.34 N.65
a Non extractable reuidue 3.1 1.8 224 18.3 40.7 34
Total vecoverud 126 104 39 80 4.82 100
m Cabbage
> CalCl; Extvact (713 :thanol phase) 50.0 458 35.2 263 1 1.2
H CaCl: Extract i Auveons phase) ¢ [y 0 1.i .1 0.6
: Qrgaiic extrai 47.7 50.7 34.5 37.9 6.9 8.7
U Organic extract 2 ] kK &7 6.4 3.4 4.2
u Oryranmie extiact 5 - - 2.1 2.3 i 1.6
Non extractabic rosidue 1.5 1.9 29.6 254 54.4 78.7
< Total recovered 100 102 99 91 63 89
{ Carrots
n CaCl; Extract (inethanol phase} 60 67 22 18.3 06 0.2
Cally Extruct (Aqueous phase) 0 0.4 0.1 3.3 4.4 0.2
m Organic extracy | 3.2 29.3 278 284 12.5 7.8
m Organic extract ! 6.4 4.9 6.1 10.7 2.1 1.1
: Organic extivct » 077 4] 1.9 2.7 0.3 0
Norn extractshle s codus 2.5 2.4 35.2 32.2 67.4 6.3
Fotal recovered 10 104 a3 96 87 71
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TABLE 4. haracterization and Quantification of Soil TRRs following Treatment with 7 g ai/ha of
[phenyl-"*C]XDE-570 and [TP-*C]XDE-570 in Rotational Crops
Sprins Wheat
_Iolalmdjnasmm_.__TRRinmannm__lRRf_ﬂ(ﬁm_mm___lﬂB =0.012 onm TRR..=_njl11.nnm_J
Metabolite £
Metabolite 2 331 0.40]
Metabolite 3
Metabolite 4 37.65 0.012
50 XDE-571 15.03 (1.0035 14.68 0.005 40.86 0.005 6.8 0.005
h ADE-37) 91.97 0.025 43.81 0013 28 87 0.005 23.7 0.03
z Totl 3 107 10.03 [ 100 G031 it 0.005 61 0.008
Sunflower
m Total radisactivify: TR]Eﬂﬂiﬂ_num__lRR_sLﬂ..ﬁ&ﬂmm_.J_’ERB_qﬂ G22pnm | TRE=0620 nom
z Metabolie 1 425 0.001 L1535 0
Metabolite 2 20.21 12.006
: Metabolite 3 i 40.13 0013 476 0.002
u Metabolite 4 44 87 0.016 623 0.001
o S-0H XNE-570 6.24 l 0.002 ilg 0,004 32,19 £.007 32.17 0.007
XDE-570 56.19 0.018 40.52 0.015 19.3 0.004 24.16 0.005
a Total 123 0.03% 162 0.037 62 0012 8 0012
- Cabhave
m Iotal radioactivity | TRR =0.041 ppm TRR =0.040 ppm_ TRR =0.030 ppip TRR = 0.016 ppm |
> Metabolite | . 4.45 0.002 1.61 0.001
[ | Metabolite 2 39 ¢.002
: Metabolite 3 3.1 0.001
Metabolite 4 i7.76 0.008 46,79 0.019 17.06 0.006
U 3-0H XPE-370 30.16 0.013 9.43 0.004 2498 0.008 19.53 0.003
“ XDE-570 42.19 Q018 36.37 0.015 24.53 0.008 3523 0.006
< Toul 98 0.042 3% 0.04 67 §.022 62 0.1
(Carrofs
{ Total radioactivity TRR = 0.036 ppm TRR = (.018 ppm TRR =0.016 ppm TRE = 0.010 ppm
n Metabohite 2.54 0.001 [1.31 G.002Z Not profiled Ned profiled
m Metabolite
Metabolite
m Metabolite 4 13.33 0.005
: S5-0OH XDE 2 3 bEST0 20.96 0.008 260.78 0.008
MIE-570 63.34 0.025 5734 0.011
Totan 100 0.039 9 0.018
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PMRA Sub. No. 19990461/ DWE ~PROTECTED ~  Confined Accumalation in Rotational Crops / 9
FLORASULAM : FRA DACO 7.4.3 / OECD 1A 6.6.2 and HIA 8.6
Comiments:

At day 0, most of the radioactivity (98-123%) was extractable. The main radicactive residue was XDE-570
which accounted for 36-63% of the TRRs (0.011- 0.025 ppm). Small amounts of 5-OH-XDE-570 and four
other unidentifizd minor metabolites were also present in soil. No single unidentified metabolite was observed
> 0.006 ppra. At the day of planting (30 DAT), the levels of extractable radioactivity was declined. About 58-
82% of the rad:oactivity was extractable, with an equivalent increase in nonextractable radicactivity of 15-
39%. XDE-570 and 5-OH-XDE-570 were the main radioactive residues present at 30 DAT in soil. Therefore,
these were the main components for potential uptake into the rofational crops.

The soil metabelism study reviewed by EAD, indicated that the primary transformation metabolite found in
soil was 5-OH-XDY-570. In the 189 day study, the maximum levels of 5-OH-XDE-570 were reached on days
14 and 29 (one day before planting). The sorption of both XDE-570 and 5-OH-XDE-570 increased with time
indicating that the remaining XDE-570 in the soil is less bioavailable and less mobile.

The concentration of XDE-570 and 5-OH-XDE-570 for potential uptake from soil is very low. At 30 DAT,
resicues of eack of XDE-570 and 5-OH-XDE-570 was £ 0.008 ppm (Table 4). Therefore, it is expected that

any residues translocates from the soil to the rotational erops would also be low.

Rotational Crop Iractions:

Rotational crops were harvested at maturity .., 168 DAT (spring wheat and sunflowers) 195 DAT (cabbage)
and 156 DAT (carrots). Crop fractions of spring wheat (ears and straw), sunflower (heads and stems), cabbage
(shoots) and carrot (leaves and roots) were subjected to three sequential surface washes (an aqueous wash, a
dichloromethane wash and a methanol wash). Each wash was analysed to determine total

“(C-residues (TRRs) using combustion/liquid scintillation counting.
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PMRA Sub. No. 1999-0463/ DWE ~PROTECTED ~  Confined Accumulation in Rotational Crops / 10
FLORASULAM s FRA DACO 7.4.3 / OECD IIA 6.6.2 and IIA 8.6

Characterization of ''C-phenyl-DE-570 and'*C-TP-DE-570 in Selected Crop Marices

TABLE 5.
Sprinz Wheat Eays 168:-DAT Sorine Wheat Straw 168-DAT |
Total radioactivity | TRR = 0,003 ppm TRR=0001 ppm | TRR=(.003 ppm | _TRR =004 ppm
Wash solvent:
water 47 <LOD 7.2 <LOD 7.5 <LOD 73 <LOD
Dichloromethane 16.3 <LOD 13.4 <L 1.5 <LOD 1.8 <LOD
Methanal 23 <1.0D 31 <LOD 59 <LOD 6.8 <LOD
Fotal washabl: 233 <L (D 23.7 <LOD 21 <LOD 16 <LO>
Unwashable 77 <.OD 76.3 0.001 79 0.003 84 0.004
Total recovered® 100 <LOD 100 0.001 100 0.003 100 0.004
Accoumabilice** 100 i 100 100 100
| Sunflower Heads 168-DATY Sunflower Stems 168:-DAT
Total radigactivity TRR = 0,004 ppy TRR.= 0000 ppm | TRRE = 0.002 spm TRE = 0.040% pom
z Wash solvents
m waler g.1 «<LOD 12.2 <LOD 3.2 <LOD 5.1 <LOD
Dichloromet? anw <LOD <LOD 0.6 <LOTY 10.4 <L.OD 2 <LOD
z Methan 1.2 <LOT> <LOD <LOD 0.8 <LOD 2 <LOD
Total washablc 10.3 <LOD 12.8 <LOD 14.4 <LOD 4.1 <LOD
: Unwashable ) 85,7 <L §7.2 LD 85.6 0.002 0.8 0.001
u Total recoverad® 100 <LOD 100 <LOD 100 0.002 100 0.001
o Accountability®* 100
n Cabbage 195-DAT
Total radioacsivity TRR = 0000 ppm_ | TRER = 0,002 pom
m Wash solven: <
waler <LOD <LOD <O <100
> Dichloromethiane <LOD <LOD <LOD <LOD
Methan <100 <LOD 6.7 <100
Total washatic <LOD <LOD 16.7 <LOD
: Unwashable e <[ 0D <LOD 83.3 0,002
U Total recoverad® <LOD <LOL 100 0.002
x Accountabilily*> 100
< Carrot Leaves 156-DAT Carrot Regts 156-DAT
_Total radipaciivity TRR =_0.000 ppm TRE=0.010opm | TRR=000000m | TRR =0002 ppm |
{ Wash salvenms
water 59 <LOD 29 ~1OD 50 <LOD 54.1 0.0
n Dichloromatiins 17.7 <[OD 1.3 <[00 <[OD < LOD <LOLY 0.0M
I I Methani <LOD <LOD 12.4 <LOD 5 <LOD 6.6 0.001
Total washabic 236 <LOD 41.7 0.004 55 <LOD 60.7 0.001
m. Unwashable 76.5 <Lob_| 583 0,006 45 <LOD 393 0.00%
: Total recove: ol L0 <1.0D 190 0.010 100 <LOD 100 0.002
Accoutitabili ':” - 166 100
* Total secovered - Total Washableable + Remaining nonwashabie
A Acoouniahiiy D otad (ppm) / TRR (ppmi) x 100
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PMRA Sub. No. 999-0461/ DWE ~PROTECTED ~  Confined Accumulation in Rotational Crops / 11
FLORASULAM . FRA DACO 7.4.3 / OECD 1A 6.6.2 and I11A 8.6
Comments:

TRRs levels 1n all crop fractions, wheat (ears and straw), sunflower (heads and stems), cabbage (heads) and
carrots (leaves end roots), at maturity were less than 0.01 ppm. No further attempts were made to characterize
TRRs. Residue Jevels observed in “C-TP label were slightly higher than the residue levels observed for '*C-
pheny! in alt mature rotational crops. However, all TRR levels were below the levels required (0.01 ppm) for
further charzcterisation/identification of residues (Residue Chemistry Guidelines Dir98-02, Section 13). No
parent or metabolites were identifiable. Therefore, the confined crop rotation study supports the definition of
the residue of concemn (ROC) of parent only as defined in the plant and animal metabolism studies.

IV. STORAGE STABILITY

No storage statility data was provided. No information on the storage period of crop samples is provided.
However, the sudy protocol indicated that analysis of all samples will be initiated within 3 days of sampling.

V. FINAL SUMMARY

In the confmed crop rotation study, XDE-570 (florasulam), > 97% a.i., E-1343 Suspension Concentrate
labelled either as the [UE-phenyl-"*C]XDE-570 or the [9-triazolopyrimidine-"*C]XDE-570 was applied to
sandy loam sois at an application rate of 7.5 g aiha (1.5X the maximum proposed postemergent application
rate). Spring whaeat (small grain), sunflower (seed crop), cabbage (leafy vegetable) and carrots (root crop) were
planted at 20 duvs after treatment (DAT) of soil.

Spring wheat, sunflowers, cabbage and carrots were harvested at maturity; 168 DAT (spring wheat and
sunflowers) 19% DAT (cabbage) and 156 DAT (carrots). Each crop was separated into fractions as spring
wheat (ears and straw), sunflower (heads and stems), cabbage (shoots) and carrot (leaves and roots). Samples
of each crop fractzons were subjected to three sequential surface washes (an aqueous wash, a dichloromethane
wash and a methanol wash). Each wash was analysed to determine total '*C-residues (TRRs) using
combustion/liq.ud seintillation counting. TREs in all crop fractions were < 0.01 ppm. Therefore, no attempt
was made to profile TRRs. '

Because levels ot TRRs in the rotational crops were low (< (.01 ppm), no parent and its metabolite was
identified. Therefore, the confined crop rotation study supports the definition of the residue of concern (ROC)
of parent only «s defined in the plant and animal metabolism studies.

In addition. the soii metabolism studies reviewed by EAD indicated that the primary transformation product
was 5-OH-XD1.-570. The sorption of both XIDE-570 and 5-OH-XDE-570 increased with tirne indicating that
the remaining X1E-570 in the soil is less bioavailable and less mobile. The concentration of XDE-570 and5-
OH-XDE-570 /ur potential uptake from soil is very low. At 30 DAT, residues of each of XDE-570 and5-OH-
XDE-370 was -2 0.008 ppm. Therefore, it is expected that any potential residue translocates from the soil to
the rotational ¢rops would also be low.

Based on the results of the confined crop rotational study and the soil metabolism study, no field rotational
crop siudies are vequired. A 30-day plant back interval (PBI) can be supported for all crops. The label has a

plant back interval greater than of 30 days for barley, canola, forage grasses, oats, peas, rye and wheat.

VL STUDY DEFICIENCIES
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No deficiencies in he confined crop rotation study were 1dentified.
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PMRA Sub. No, 1999-0461/ DWE ~PROTECTED ~  Confined Accumulation in Rotational Crops/ 12
FLORASULAM , FRA DACO 7.4.3 / OECD IIA 6.6.2 and I1IA 8.6
Signatures:

Reviewed by:

Ali Ismaily Date
Peer reviewed by

Henri Bietlot, Ph, D. Date
Section Head:

Ariff Ally, Ph.D. Date
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PMRA Sub. No. (999-0461/ DWE  ~PROTECTED -~ Residue Analytical Method / 1
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4 / OECD I1A 4.2.5, 4.2.6 and 4.3

Reviewer: Ali Ismaily ,Date___Februarv 13 .2001

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED policy. In addition, this DER
has been modified to includ?a th, submisﬁ;MRID number.,

Al s, =

j /;'J ., /5, /4 -
Thurston Morton ¢ /7", /%/Z 23-May-2007
v ‘

STUDY TYPE: Residue Analytical Method; OPPTS 860.1340 and 860.1360
Method 1I - Gas Chromatography with Mass Selective Detection

TEST MATERIAL: Florasulam (99.7%)

SYNONYMS: XDE-570 (Florasulam)

MRID 46808019 Duebelbeis, D. O., A.D. Thomas (1998}, “Residue Method Validation Report for the
Determination of DE-370 (Florasulam) in Cereal Crop Commodities: Forage and
Immature Green; Grain; Hay and Immature Dried; and Straw by capillary Gas
Chromatography with Mass Selective Detection (GRM 98.01)”, Global Environment
Chemistry Laboratory, Indianapolis Lab, Dow AgroSciences LLC, Study 11: RES 98071,
November 2, 1998, Unpublished.

MRID 46808020 Eckert, J. A., 5. D. West (1999), “Independent Laboratory Validation Method (GRM
98.01- Determination of DE-570 (Florasulam) in Cereal Crop Commoditics: Forage and
immature Green; Grain, Hay and hnmature Dried; and Straw by Capillary Gas
“hromatography with Mass Selective Detection”, Enviro-Bio-Tech, Ltd. Bernville, PA,
Study ID: DOW-05-99,

Unpublished.

MRID 46803020 Conrath, B. A, 5. D. West (1998}, “Multi residue methods Testing for DE-370 According
to PAM I, Appendix II, as Updated January, 1994", ABC Laboratories, Inc. Columbia,
MO, Study 1D: ACFS-44706, October 13, 1998, Unpublished.

SPONSOR: Dow AgroSciences (DWE)

NOTE TO READER:

Two different methods were used to quantify ROC in wheat, barley and oat matrices. The petitioner first used
a screening methed, the immunoassay (IA) method to determine the total residues of florasulam. This method
determines the residues of florasulam and related metabolites (4-hydroxyphenyl florasulam) and its ghucose
conjugate. 1n addition to this method, a gas chromatography-mass selective detection method was used that
determines only the parent florasulam. This method was used to re-analyse samples when total residue of
florasulam and its metabolites were found above 0.005 ppm for grain and above 0.0025 ppm for other
matrices. The gas chromatography-mass selective detection method is reviewed below. Please note that
immunoassay meathod has been reviewed in a separafe document which is also available to the reader.
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PMRA Sub. No. 1999-0461/ DWE  ~PROTECTED ~ Residue Analytical Method / 2
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4 / OECD I1A 4.2.5,4,2.6 and 4.3

EXECUTIVE SUMMARY':

Methods for Residue Analysis of Plants and Plant Products - Study ID: RES 98071

The residue of concern (ROC) was defined from wheat metabolism study as the parent compound, florasuiam.
The petiticner s not proposing a common moiety method.

Residues of florasulam were extracted from wheat, barley and oat matrix with acidified acetone. An aliquot of
the extract was purified by filtration through a graphitized carbon solid-phase extraction (SPE) column. The
extract was concentrated to remove acetone, diluted with 0.01 N hydrochloric acid and partitioned onto an
octadecyl (C5) SPE column. The florasulam was eluted with a 30% acetonitrile in 0.01 N hydrochloride acid
solution. Flerasulam is partitioned, after salting, into methyl r-butyl ether (MTBE). The MTBE was
concentrated 10 dryness. Residues of florasulam were dissolved in acetone and derivatized at room temperature
with iodomethzne and triethylamine. The acetone solution was concentrated to dryness and

N-methyl florasulam residues were dissolved in a 5% sodium thiosulfate solution and partitioned into toluene
containing the internal standard N-propyl florasulam. Residues of florasulam as the N-methyl florasulam
derivative were determined by capillary gas chromatograph with mass selective detection (GC/MSD). Thisisa
specitic method that identifies/quantifies, florasulam, the parent compound only.

The limit of detection (LOD) was calculated as three times the standard deviation (3s) which was 0.0012 ppm
in grain, 0.0035 ppm in forage and immature green plant, 0.0036 ppm in hay and immature dried plant and
(0.0074 ppmr in straw. The limit of quantitation LOQ for florasulam was established at 0.01 ppm for grain over
the concentraticn range of 0.01-0.10 ppm, and at .05 ppm for forage, hay, straw, immature green plant and
immature dricd plant over the concentration range of 0.05-0.50 ppm.

This method was found to give good recoveries within acceptable average range (74 = 9% - 89 + 8%) for the
analysis of wheat {immature green and dry plant, hay, grain and straw), barley (immature green and dry plant,
hay, grain and straw) and oat (immature green and dry plant, hay, grain and straw). The standard deviations
measured with respect to recoveries following spiking at the LOQ) appear to be indicative of the method having
satisfactory repzatability. Good Hnearity correlation coefficient, r’ > 0,995, within the range 0f 0.01-0.20 for
tlorasulam analvsis. The method employed N-propyl florasulam as an internal standard. Representative
chromatograms of control matrices of wheat, barley and oat showed no interferences from crop components or
from reagens, solvents and glassware. The chromatographic peaks were sharp and free of interferences in the
retention arcas of internal standard or N-methyl florasulam derivative.

The method of analysis was independently validated af the Enviro-Bio-Tech. Ltd. Bernville, PA using wheat
grair, forage, hay and straw. The interlaboratory validation validated the Dow AgraSciences method GRM
98.01 for the residues of the florasulam in wheat matrices, indicating good reproducibility.

FREAS has detzrmined that this method is valid. The development of this anaiytical methodology is classified
acceptable 15 soreening method and conform with the criteria of the RCG (Residue Chernistry Guidelines
Dir98-02, Section 3).

Methads for R esidue Analysis of Food of Animal Origin - none submitted.

The results of the animal metabolism studies in connection with very low residues detected in the crop residue
studies indicated that residues will not likely he present in food of animal origin.
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PMRA Sub. Na. 1999-0461) DWE  ~ PROTECTED ~ Residue Analytical Method / 3
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4/ OECD 11A 4.2.5, 4.2.6 and 4.3

COMPLIANCE.:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
I. DATA GATHERING METHODS

PLANTS AND PEANT PRODUCTS

Principle of the Method

Residues of {lorasulam were extracted from wheat, barley and oat matrix with acidified acetone. An aliquot of
the extract was purified by filtration through a graphitized carbon solid-phase extraction (SPE} column. The
extract was concentrated to remove acetone, diluted with 0.01 N hydrochloric acid and partitioned onto an
octadecyl (Cyg) SPE column. The florasulam was eluted with a 30% acetonitrile in 0.01 N hydrochloride acid
solution. Florssulam was partitioned, after salting, into methyl -butyl ether (MTBE). The MTBE was
concentrated to dryness. Residues of florasulam were dissolved in acetone and derivatized at room temperature
with lodomethane and triethylamine. The acetone solution was concentrated to dryness and N-methyl
florasulam residues were dissolved in a 5% sodium thiosulfate solution and partitioned into toluene containing
the internal standard N-propyl florasulam. Residues of florasulam as the N-methyl florasulain derivative were
determined by capiilary gas chromatograph with mass selective detection (GC/MSD).

Stability of the primary and/or secondary standard solution

The primary ani secondary standard solutions were prepared in acetone, These solutions were reported to be
stable over the course of method development and validation. The petitioner recommended to limit the shelf
life of standard = approximately six months.

Qualitative description of the method

The method emploved for the detection of florasulam was a GC/MS method using an internal standard. The
internal standard. N-propyl florasulam, eluted on capillary GC colamn (12 mx 0.2 mmi.d. with a liquid phase
of DB-5SMS) at 16.22 minutes. The retention time for florasulam as the N-methyl florasulam derivative was
15.35 minutes. Quantitation was based on the peak area ratio (Quantitation ratio) of the m/z 142 ion response
of n-methy] {lorasulam to the m/z 170 jon response of the N-propyl florasulam internal standard. The signals
at mz (1381421, m/z (168/142) and m/z (168/138) were used as confirmation ratios.

Quantitative deseription of the method
Linearity

The linearity of the method/detector response was satisfactory (correlation coefficient > 0.995) within the
range of 0.01-0 20 ppm for florasulam. The method employed N-propyl florasulam as an internal standard.
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PMRA Sub. No. 1999-0461 DWE -~ PROTECTED - Residue Analytical Method / 4
FLORASULAM / FRA DACO 7.2.1,7.2.2,7.2.3 and 7.2.4 / OECD 1A 4.2.5, 4.2.6 and 4.3
Specificity

The recoveries {rom control samples of wheat, barley and oat matrices (grain, forage, hay, straw, immature
green plant and green dried plant) were satisfactory. Residues of florasulam were extracted from wheat, barley
and oat matrices with acidified acetone. In metabolism study, residues of florasulam from these samples were
initially washed with three sequential surface washes (an agueous wash, a dichloromethane wash and a
methanol wash). The washed samples were dried and a subsample was extracted with acetonitrile: water
(90:10 v/v) and acidified acetonitrile: water (90:10: v/v).

No significant mterferences (>10% LOQ) were observed at the retention time of N-methyl florasulam in
control samples of grain, forage, hay, straw, imuature green plant and immature dried plant. The
chromatograph:c peaks were sharp and free of interferences in the retention areas of internal standard or
N-methyl fAaras:lam derivative.

Limit of Quantitation

The limit of quantitation (LOQ) was calculated using the standard deviation from the results of the recovery
samples fortified at the targeted LOQ of 0.01 ppm for grain and of 0.05 ppm for forage, hay, straw, immature
green plant and immature dried plant. The LOQ were 0.0042 ppm for grain, 0.017 ppm for forage and
immature green plaat, 0.012 ppm for hay and immature dried plant and 0.025 ppm for straw. These calculated
values supported the validated Jimit of quantitation.

‘[he limit of quaatitation LOQ for florasulam was established at 0.01 ppm for grain over the concentration
range of 0.01-0.10 ppm, and at 0.05 ppm for forage, hay, straw, immature green plant and immature dried plant
over the concentration range of 0.05-0.50 ppm.

Limit of Detecrion

The limit of detection (LOD) was calculated as three times the standard deviation (3s) which was 0.0012 ppm
in grain, 0.005 ppm in forage and immature green plant, 0.0036 ppm in hay and immature dried plant and
0.0074 ppmi in siraw.

Repeatability/Precision

The standard deviations measured with respect to recoveries following spiking at the limit of quantitation (0.01
ppm) for wheat, barley and oat grain were 2%, §%, 2%, respectively. The standard deviations measured with
respect to recoveries following spiking of other matrices of wheat, barley and oat at the limit of quantitation
{0.05 ppm) for 7orage, hay, straw, immature green and immature dry plant ranged between 2%-%%. The mean
standard deviations, at spiking levels ranging from 0.05-0.50 ppm, ranging from 2%-9% for grain, forage, hay,
straw, immatur: green and immature dry plant, respectively. The values obtained are indicative of the method
having good reneatability.

Recovery Findings

The performance of the method was checked by analysing fortified control samples of wheat, barley and oat
with analyt:cal standard solution of florasulam (99.7%) prepared in acetone. The plant matrices were ground
and the sample: of 10 g each were prepared by fortifying untreated control samples of wheat, barley and oat.
The recovery sumples were fortified at levels ranging from 0.01 to 0.10 ppm for grains and at levels ranging
from 0.05 to €.50 ppm for forage, hay, straw, immature green plants and immature dry plants. The samples
were extracted and analysed to determine the concentration of florasutam. The recovery results for florasulam
in wheat, barle and oats matrices are listed in the following Tables 1,2 and 3.
142
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PMRA Sub. No. 1999-0461/ DWE
FLORASULAM / FRA

~PROTECTED ~

Residue Analytical Method / §
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DACO 7.2.1,7.2.2,7.2.3 and 7.2.4/ OECD 11A 4.2.5, 4.2.6 and 4.3

TABLE 1. Recovery Results from Methed Validation of Gas chormatography method
for florasulam in Wheat Matrices

Wheat Grain (5 -
n.u1 83, R0 80-83 822
0.02 8 NA 81
Huas 74 NA 74
-0 B2 NA 82
== & Mean for all levels = 80 + 4%
Wheat Forage § 1 -k -
1145 80, 76 76-80 78£3
125 74 NA 74
150 78 NA 78
=4 Mean for all [evels = 74 + 2%
Wheat Hay i - ¥ -
1115 92,90 90-92 91 £
) 81 NA 81
330 T NA 79
=4 Mean for all levels = 84 + %
Wheat Straw, - ¥ - -
1S 85,92 88-92 90+ 3
+ 10 90 NA 9
25 85 NA 85
n=d Mean for all levels = 88 £ 3%
Wheat . . ¥ - -
Immaiare =
green plant .05 79,79 NA T4
{25 74 NA 74
[ 5¢ 71 NA 71
n= 4 Mean for all levels == 75 + 4%
Whear (s - % -
Immature dry 7
plant (05 92, 90 90-492 91 £t
111C 96 NA 6
(i.25 i NA 81
n= 4 Mean for all levels = 89 4. 5%
* N residiee wess detected at a detection level of (L025 ppm. NA Not applicable

143



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149026 - Page 144 of 184

PMRA Sub. Mo. 1999-0461/ PWE  ~PROTECTED - Residue Analytical Method / 6
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4 / OECD 11A 4.2.5, 4.2.6 and 4.3

TABLE 2. Recovery Results from Method Validation of Gas chermatography method

for florasulam in Barley Matrices

Barley Grain . - -
.31 91, 80 80-91 86+ 8
502 87, 90 87-90 80+ 2
(10 83 NA 83
n=4 Mean for all levels = 86 + 3%
Barley Hay (t - * - -
10,058 86, 87 26-87 871
.10 85 NA 85
{150 23 NA 83
n=4 Mean for all levels = 85 + 2%
Barley 0 ok - .
Immature
green RN 76,79 76-79 7842
10 30 NA 80
] 1125 64 NA 64
n=4 Mean for all levels = 74 + 9%,

* o Noresidue was detected at a detection level of 0.625 ppin.
NA Not appiicab 2
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TABLE 3. Recovery Results from Methed Validation of Gas chormatography method
for florasulam in Oat Matrices

Qat Grain 1 . - -
a0l 82,85 82-85 8442
002 73 NA 73
[.05 &0 NA 80
=4 Mean for all levels = 79 + 6%
Oat Forage 0 -* - -
0,08 73,70 70-79 7546
G EO 74 NA 74
.50 75 NA 75
n=4 Mean for all levels = 75 + i %
Qat Straw t - - -
108 82, 82 NA 82
.25 80 NA 80
(.50 82 NA 82
n= 4 Mean for alt levels = 81 + 1%

*  No residue was detected at a detection level of 0,025 ppm.

NA Not applicab: |
Comments:

This method wzs found to give good recoveries within acceptable average range (74 + 9% to 89 + §%) for the
analysis of wheat (immature green and dry plant, hay, grain and straw), barley (immature greer and dry plant,
hay, grain and straw) and oat (immature green and dry plant, hay, grain and straw). The standard deviations
ranging berween 2-9% measured with respect to recoveries following spiking at the [imit of quantification
(0.01 ppm for zrain and 0.05 ppm for all other matrices) appeared to be indicative of the method having
satisfactory repeatebility.

Optimization of the Analytical Method

No further experimental conditions were investigated to optimize the method recoveries.
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Reproducibility

Independent piethod validation

The results trora the supervised crop field trials indicated that residues of florasulam in wheat, barley and
oat grains were less than limit of detection of .05 ppm. Hence, no radiovalidation of residues were
carried out

An independerit laboratory method validation (ILV) was conducted by CEM Analytical Services Ltd.
(CEMAS) 1o verify the reliability and reproducibility of the Dow AgroSciences Method ER(C95.6, for the
determmaticn of florasulam residues in wheat, barley and oat matrices.

Untreated conucls wheat samples and control samples fortified at the LOQ (0.01 ppm for grain and 0.05 ppm
for forage, hay and straw) and 2x the LOQ were analysed using method GRM 98.01. The recovery results for
florasulam in wheat matrices are listed in the following Tables 4.

TABLE 4. Recovery Results Obtained by an Independent Laboratory for Gas chormategraphy
method for the determination of florasulam Residues inWheat Matrices.

Crop matrix Spiking Level Recoveries obtained Range Mean recovery + Std. Dav.
(ppm) (%) (%) %)
Wheat Grain { - - -
G0l 92, 99, 102 92-101 0845
(.02 89,91, 91 89-91 90 4 1
n==n Mean for all levels = 94 £ 6%

Wheat Forage § © - - -

(.05 97, 97, 96 96-97 974 )
¢l 97, 95, 95 05-97 96 4 1
n=10 Mean for all levels =97 + 1%
Wheat Hay {i - - -
(.05 106, 107, 109 106-109 107 + 2
6] 102, 99, 102 99-102 101 +2
n= Mean for all levels = 104 + 4%

Wheat Straw { - - -

(105 98,99, 108 98-10% 102+ 6
10 104, 96,93 93-104 9716
1= 0 Mean for all levels = 100 £ 4%
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Comments:

No problems were encountered with the methodology and no changes or modifications were made. Sample
extracts, purification and analysis were conducted exactly as described in for method GR 98.01. The
chromatographic peaks were sharp and free of interferences in the retention areas of internal standard or
N-methyl florasulam derivative. The linearity of the method/detector response was satisfactory (correlation
coefficient 1I° > 0.998) within the range of 0.01-0.1 ppm for florasulam in grain, forage, hay and straw.

The mean recoveries were 94 + 6% (n=6), 97 £ 1% (n=6), 104 1+ 4% (n=6)-and 100 + 4% (n=6) for grain,
forage, hay and siraw, respectively, when samples were spiked with florasulam at levels rangmg from 0.05-1.0
ppm. The mear. recovery values from the ILV were slightly higher than the ones obtained from the Dow
AgroSciences analytical method. However, these recoveries were within acceptable rangeof 70-120%.

The I1.V analys:s of method GRM 98.01 demonstrated that the method was reproducible and repeatable for the
analysis of whesr grain, forage, hay and straw.

Conclusion
The 1LV analvs:s of method GRM 98.01 demonstrated that the method was reproducible and repeatable for the

analysis of wheat grain, forage, hay and straw.

FOOD OF ANIMAL ORIGIN

No methods ware submitted for food of anirnal origin. The results of the animal metabolism studies in
connection with very low residues detected in the crop residue studies indicated that residues will not likely be
present ain food f animal origin.

Results of the animal metabolism studies demonstrated that potential residues of florasulam in tood of animal
origin would utlikely be at levels above the limit of quantification (LOQ}) of 0.01 ppm, if livestock consumed
whear, barley and oat crops treated at the proposed Canadian label application rate of 5 g ai/ha.

I ENFORCEMENT METHODS

SPECIFIC M THOD

The analytical method GRM 98.01 can be used as the enforcement method for determining residues of
florasulam in wheat, barley and oat.

MULTI RESIDUE METHODS

Pesticide Residuce DFG Method S19:

The DFG method S19 uses gas chromatography (GC) to quantify any detectable pesticide residues. Therefore,
the first part of the suitability experiments involved investigating whether standard solutions containing
florasulam could be quantified using GC with either Electron Capture Detection (ECD), Nitrogen Phosphorous
Detection (NPI?) or Mass Selective Detection (MS). The results of the experiments indicated that florasulam
behaves unpredictably during GC analysis and is therefore unsuitable for routine analysis by GC. Therefore,
according 10 the petitioner, investigations into cxtractability, hquid-liquid partitioning and Gel Permeation
Chromatograply cleanup were not carried out. Consequently, the data presented in this report appeared to
indicale that the DG method S19 was not suitable for routine analysis of florasulam residues in wheat and
bharley.
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Pesticide Analytical Manual Volume I (PAM Vol. 1):

A multi residue method for testing florasulam was conducted according to the Pesticide Analytical Manual
Volume I (PAM Vol. 1), Appendix I1 (1/94) using Protocols A, C, D, Eand F.

According to the petitioner, florasulam is not naturally fluorescent. At the nominal temperatures of 180 and
200 °C, florasulam does chromatography acceptably on four of the six column-detector combinations tested (4
various columns in combintation with ECD and/or NPD and or electrolytic conductivity detection (ELCD)) as
specified by the multi-residue testing guidelines. Florasulam also chromatographed acceptably using NP and
ELCD. However, the level of response using NPD and ELCD was insufficient, such that onntting the Florisil
cleanup in Protocol D was unacceptable. Florasulam did not elute from the Florisil cleanup columns listed in
Protocol 2 and b

Conclusions

The existing rnilti residue methods of analysis which are currently in common usage were not found to be
suitable for the datermination of florasulam residues in wheat, barley and oat.

Deficiencies

No defictencics were identified in the submitted data for the testing of florasulam through existing multi-
residue methaods.

I, OVERALIL STUDY DEFICIENCIES

No deficiencies were identified.
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Reviewer: Ali Ismaily ,Date _ Febmary 13, 2001

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED pelicy. In addition, this DER
has been modified to inclu?e)t}ue submission MRID number.

g9/ y 7 a
Thurston Morten /é,f!’ )24,,&5_7" 23-May-2007

STUDY TYPE: Residue Analytical Method; OPPTS 860.1340 and 860.1360
Method 1 - Immunoassay Screening Method

TEST MATERIAL (Purity): Florasulam (99.7%)

SYNONYMS: XDE-570 (Florasulam)

MRID 46808018 D. L.Young and D. O. Duebelbeis (1998), “Residue Method Validation Report for the
Determination of Florasulam (proposed) in Grains by Immunoassay™, Global Environment
Chemistry T.aboratory, Indianapolis Lab, Dow AgroSciences L.LC, Study [D: RES
97041.01, October 12, 1998. Unpublished.

SPONSOR: ilow AgroSciences (DWE)

NOTE TO READER:

Two different rmethods were used to quantify ROC in wheat, barley and oat matrices. The petitioner has used
the immunoassay ([A) method as a screening method which is reviewed below. This method determines the
residues of rlorasitlam and related metabolites (4-hydroxyphenyl florasulam) and its glucose conjugate. In
addition to this method, a gas chromatography-ass selective detection method was used that determines only
the parent tlorzsulam. This method was used to re-analyse samples when total residue of florasulam and its
metabolites were found above 0.005 ppm for grain and above 0.0025 ppm for other matrices. Please note that
this method has been reviewed in a separate document which is also available to the reader.

EXECUTIVE SUMMARY:

Methods for Residue Analysis of Plants and Plant Products - Study ID: RES 97041.01

The residue of concern (ROC) was defined from wheat metabolism study as the parent compound, florasulam.
The petitioner is not proposing a common molety method.

The principle of immunoassay method is based on an enzyme linked immunosorbent assay (ELISA) for the
determination of residues in barley, oat and wheat. The plant matrices were ground and recovery samples were
prepared by fortifying untreated control samples of wheat (immature green and dry plant, hay, grain and straw),
barley (immature green and dry plant, hay, grain and straw) and oat (immature green and dry plant, hay, grain .
and straw) to validate the analytical method. Residues of florasulam were extracted from all matrices with an
acelic acid/acctona/water extraction solution. An aliquot of the extract is evaporated to dryness and
reconstituted with 0.01 N HCI, which is then extracted using liquid/liquid partitioning or applied to a Cg
coulmn, evaporated, reconstituted in diluent and assayed with the XIDDE-570 RaPID Assay test kit.

The caleulated method limit of detection (LOD) for the ROC, florasulam, ranged from 0.005 to 0.022 ppm for
grainn and for ‘mmature plant, forage, hay and straw. The method limit of quantitation (LOQ) for the
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florasulam was established at 0.010 ppm for grain and 0.005 ppm for all other crop matrices (immature green
and dry plant, {>rage, hay and straw). This method was found to give good recoveries within acceptable
average range 0793 £ 16 - 116 £ 5% for the analysis of wheat (immature green and dry plant, hay, grain and
straw), barlcy (1immature green and dry plant, hay, grain and straw) and oat (immature green and dry plant, hay,
grain and straw ). The standard deviations measured with respect to recoveries following spiking at the LOQ
appear to be indicative of the method having satisfactory repeatability. Good linearity correlation coefficient, r
>0.990, within the range of 0.01-0.20 ppm for grain and 0.05-1.00 ppm for forage, hay. straw, immature green
and immature ¢+v plant was observed for florasulam analysis

The method of analysis was validated at the Global Environment Chemistry Laboratory, Dow AgroSciences
LLC using wheal 2, barley and oat. No independen! laboratory method validation for florasulm in wheat,
barley and cat was conducted. However, this method was used as screening and the specific GC/MSD method
was validated by independent laboratory.

FREAS has determined that this method is valid. The development of this analytical methodology is classified
acceptable as sereening method and conform with the criferia of the RCG (Residue Chemistry Guidelines
DIr98-02, Sect:on 3).

Methods for Residue Analysis of Food of Animal Origin - none submitted.

The results of tae animal metabolism studies in connection with very low residues detected in the crop residue
studies indicared that residues will not likely be present in food of animal origin.

COMPLIANCE:

Signed and dated GLP, Quality Assurance and Data Confidentiality statements were provided.
. DATA GATHERING METHODS

PLANTS ANIY PLANT PRODUCTS

Principle of the Method

The principle of the method is based on an enzyme linked immunosorbent assay (ELISA} for the determination
of residues in barley, oat and wheat. The grain matrices used Lo validate the method include barley (immature
green and «Iry plant, hay, grain and straw), oat (immature green and dry plant, hay, grain and straw) and wheai
(immature greon and dry plant, hay, grain and straw). Residues of florasulam are extracted from all matrices
with an acetic acid/acetone/water extraction solution. An aliquot of the extract is evaporated to dryness and
reconstituted with 0.01 N HCI, which is then extracted using liquid/liquid partitioning or applied to a Cjg
column, evaporated, reconstituted in diluent and assayed with the XDE-570 RaPID Assay test kit.

An aliquot of ¢ach extracted and diluted samples was pipetted into a disposable test tube. Enzyme-conjugated
XDE-570 and paramagnetic particles coated with specific antibodies were sequentiaily added to the tubes.
During an inciibation period, the sample residue and the enzyme conjugated competed for antibody sites on the
magnetic particles. At the end of the incubation period, a magnetic field was applied to the particles. The
sample resicucs and enzyme conjugate bound to the antibodies on the particles were held in the tube by the
magnetic fiele while the unbound reagent were decanted. After decanting, the particles were washed to
remove unbound enzyme conjugate. The presence of XDE-570 was detected by adding the enzyme substrate
(hydrogen persxide) and a chromogen (3, 3', 5, 5-tetramethylbenzidine; TMB), generating a colored product.
After another ncubation period, the reaction was stopped and stabilized by the addition of acid. The enzyme
conjugate was in competition with the sample residues for the antibody sites, the levet of color development
was inverscly nromotional to the concentration of XDE-370 in the sample. Lower the concentration of XDE-
570, the greatey was the color development of the sample. The absorbence at 450nm was measured in each
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tube using the RPA-1 RaPID Analyzer. A calibration curve was generated and the residue concentration in
unknown sarmplies was calculated from the regression equation.

Stability of the primary and/or secondary standard solution
No data was provided,

Qualitative description of the method ‘

The performance of the method was checked for false positive and false negative results by analysing
unfortified controt samples (matrix blanks) and samples fortified at LOD. No residue was found in a control
sample known 1 be free of florasulam and residue was detected in a control sample fortified at the LOD.
There were no talse positives from the unfortified control samples and no false negatives reported from LOD
fortified samples analysed.

Several commen pesticides, organic/inorganic compounds and solvents (Table 1, Appendix A) were tested for
the potential o interfere with conjugate binding in the florasulam assay. The Isy concentration is used as
reference value Tor expressing cross reactivity and determining the extent of interference. In comparison, Is;
for florasulan v the XDE-570 RaPID Assay kit was found {0 be 0.52 ppb.

Quantitative description of the method

Linearity

The linearity oi ihe method/detector respanse was good (correlation coefficient r > 0.990 ) within the range of
(.01-0.20 ppn: for grain, and 0.05-1.00 ppm for immature green and dry plant, forage, hay, and straw for
anaiysis of florasulam. The method employed external standards and a quality control sample containing 2
ppb of florasiam was also used to check the performance of the analyvtical method.

Specificity

This method was also tested on metabaolites of florasulam {5-OH XDE-570 and 4-OH XDE-570). The method
was found to b very sensitive to the 4-OH XDE-570 metabolite (Isg ~ 0.8 ng/mi) and not sensitive to the 5-OH
KXDE-570 metabolite (Lsg~ 10, 000 ng/ml). The 4-OH XDE-570 metabolite was available in purified form and
used to approvinate reactivity of the antibody to the glucose conjugate of this metabolite found in grain
matrices.

Limit of Quantitation

The §imit of’ quantification (LOQ) was calculated using the standard deviation from the results of the recovery
samples fortified at the targeted limit of quantification of 0.05 ppm for forage, hay, straw, immature green and
immature dry plant and 0.01 ppm for grain. The LOQ was calculated as ten times the standard deviation (10s).
The validated 1.imit of Quantitation (LOQ) for florasulam in barley, oats and wheat grain was established at
0.01ppm over the concentration range of 0.01-0.20 ppm for all grain. The calculated limit of quntification was
0.039 ppm in forage, 0.054 ppm in hay. 0.070 ppm n straw; 0.040 ppm in immature green plant and 0.033
ppm in immnetare dry plant, and 0.018 ppm in grain of wheat, barley, and oats. These calculated values
generally supoorted the validated mit of quantification.
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The Linit of {uantitation (LOQ) for florasulam was established at 0.01 ppm for grain and for all other crop
matrices ( forage, hay, straw, immature green and immature dry plant) was established at 0.05 ppm over the
concentratior range of 0.05-1.20 ppm for these commodities.
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Limit of Detection

The limit of derection (LOD) was calculated using the standard deviation from the results of the recovery
samples fortified at the targeted limit of guantification of .05 ppm for forage, hay, straw, immature green and
imumature dry piant and 0.01 ppm for grain. The LOD was calculated as three times the standard deviation
(3s). The calculated LOD was 0.012 ppm in forage, 0.016 ppm in hay,0.021 ppm in straw;

0.012 ppm i inunature green and 0.010 ppm in immature dry plant, and 0.054 ppm in grain of wheat, barley,
and oats.

Repeatability/{’recision

The standard deviarions measured with respect to recoveries following spiking at the limit of quantitation (0.01
ppm} for whea:, barley and oat grain were 34%, 9%, 12%, respectively. The standard deviations measured
with respect o recoveries following spiking of other matrices of wheat, barley and oat at the limit of
quantitation (0 &5 ppm) for forage, hay, straw, immature green and immature dry plant ranged between 2%-
12%. The mean standard deviations, at spiking levels ranging from 0.025-1.00 ppm, ranged between 4%-13%
for grain, forage, hay, straw, immature green and immature dry plant, respectively. The values obtained are
indicative of the method having good repeatability.

Recovery Findings

The perfornarice of the method was checked by analysing fortified control samples of wheat, barley and oat
with analytical standard solution of florasulam (99.7%) prepared in acetone. The plant matrices were ground
and recovery samples of 10 g each were prepared by fortifying untreated control samples of wheat, barley and
oat. The recovery samples were fortified at levels ranging from (.005 to 0.20 ppm for all grains and at levels
ranging fromw .023 to 1.0 ppm for immature green plants and dry plants, forage, hay, and straw. The samples
were extracted and analysed to determine the concentration of florasulam. The recovery results for florasulam
in wheat, harlev and oats matrices are listed in the following Tables 1, 2 and 3.
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TABLE 1. Recovery Resnlts from Methed Validation of Immunoassay method
for florasulam in wheat Matrices

Wheat Grain 0 -* - -
1.003 Sk - -
3010 76, 136, 80 76-136 97 +£34
0.020 100, 112, 54 94-112 102+ 9
0.100 82,86, 89 82-39 86 +4
h 0.200 100, 102, 106 104-106 103 £3
z n=12 Mean for all levels = 97 = 13
m Wheat Forage 0 - - -
z 0.025 - -
: 0.050 96, 94, 90 90-96 92+ 4
u 0.160 192,111, 108 102-111 107+ 5
o 0.500 104, 108, 107 104-108 L106i 2
a 1.00 120, 114, 111 I11-120 115+ 3
m n=12 Mean for all levels = 105+ 4
> Wheat Hay £ 0 - - -
- 0.025 - - -
E 0.050 84.96. 100 $4-100 93+8
m 0.100 93,96, 110 93-110 9719
< (.500 84, 81, 81 81-84 R2+2
1.00 95, 108, 938 95-108 100 +7
{ n=12 Mean for all levels = 93 + 6
% Wheat Straw 0O - - -
0.025 - - -
m {.050 90, 88, 96 38-94 91+4
: 0.100 92,102, 96 92-102 9745
0.500 90,93, 105 80-105 96+ 8
1.00 114, 105, 101 101-114 107 £7
n=12 Mean for all levels = 9115 4
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Wheat Immatu-¢ 0 - - -
green plant
0.025 - - -
0.050 108, 118,108 | 108-118 111 (6)
0.100 114, 105, 110 | 105-114 110 (5)
0.500 126,017, 117 4 FE7-120 118 +£2
1.00 110,96, 122 | 96-122 110+ 15
n=12 Mean for all levels = 113 £ 7
Wheat Immaturs: G - - .
dry plant
0.25 - -
0.050 120, 112, 108 | 108-120 113+6
1.00 117,114,119 | 114-119 1173
0.500 117,111, 108 | 111-117 112+ 5
1.00 114, 123,126 | 114-126 121+ 6
=12 Mean for all levels= 116 £ 5

*  No residue was detected at a detection level of 0.025 ppm,
** - Residus wian detected but 1t was below the 1,050 ppm limit of guantification.
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TABLE 2. Recovery Results fromn Method Validation of Immunoassay method
for florasulam in Barley Matrices

Barley Grain i ¥ -
- 0.003 R ] ]
| 0.010 t04, 92,92 92-104 98 £9
$.020 88, 88,76 76-88 84 +7
. 0.100 g1, 78,90 78-90 83 +6
h E; 0.200 110, 120, 80 80-120 115 =7
z n=12 Mean for all levels =95 +7
m Barley Hay 0 - - -
z 0.025 - - .
: 0.050 108, 112,937 90-112 10312
u 0.100 111,96, 87 87-i11 98 + 12
o ; 0.500 99, 84,87 420-495 90+ 8
a j 1.00 122, 98,98 975-1215 106+ 14
m ! n=12 Mean for all levels =99 +£ 12
> Barley Straw, ; 0 - .
- |
: i C.025 - - -
U 0.050 100, 96, 106 96-106 101 +5
m G.100 101, 5, 98 95-101 9843
< 0.500 114,105, 114 105-114 111 +£5
200 120, 105, 105 103-120 110+ 9
E n=12 Mean for all levels =105+ 4
m Barley 0 - .
Immature I
greenplant ¢ 1.025 - -
m 9.050 100,94, 112 94-112 102+9
: 0.100 108, 113, 119 108-119 11346
0.500 105,102, 114 102-114 10746
- 1.00 117,113,117 113-117 1162
n=12 Mean for all ievels = 10’&5 6
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PMRA Sub. No. 1999-046%/ DWE  ~ PROTECTED -~ Residue Analytical Method / 8
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4 / OECD §1A 4.2.5, 4.2.6 and 4.3

Barley Immaunz 0 - - -
dry plant
0.025 - - -
0.050 100, 106, 108 100-108 105+ 4
0.100 111, 105, 102 102-111 1065
0.500 108, 114, 99 99.114 107+8
1.00 P11, 108, 113 108-F13 11143
=12 Mean for all levels == 107 £ 5

*  Noresidue was detected at a detection level of 0.025 ppr.
¥ Residue was Jetested but it was below the 0.050 ppm Hmit of quantification.
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TABLE 3. Recovery Results from Method Validation of Immunoassay method

for florasulam in Oat Matrice
Oat Grain '
{2,005 ~ - -
R | 92,92, 112 92-112 99 +12
0.020 110,72, 78 72-110 87 +21]
£.100 82,78, 85 78-85 82+4
200 122,112,112 112-322 1155
E n=12 Mean for all levels = 96 = 10
Oar Forage: L. - _ _
m 2025 - - -
z 1050 96, 96, 102 96-102 9R+4
: URIKY 108, 126,117 108-126 117+9
u 1500 103,104, 101 101-104 1032
o | 100 35,490, 89, 126, 99, 23-126 103 +19
a 126
m L n=12 Mean for all levels = 105+ 8
> Oat Hay 0 - - -
- (025 - . )
: 00350 108, 100, 108 100-108 105+5
U M%,I-L)O [11, 115,116 ili-11s 113+3
m (1,500 111,111, 103 105-111 109 + 4
< ' £.00 120, 125, 117 117-120 121+ 4
{ | =12 Mean for all levels = 112 + 4
n Oat Straw - - -
m t $.025 - - -
(f)] 0050 108, 112, 108 108-112 109 + 2
: 1100 114,117,105 105-117 112+ 6
1.500 114,93, 99 93-114 102411
o0 114, 90, 102 90-114 102 £32
n=12 Mean for all levels = 1064 L. ~
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Oat Immature ‘- 0 ¥ - -
greeil
.025 EE - -
0.050 93, 102, 105 93-105 10026
0.100 113, 105,113 105-113 110+ 5
0.500 111,132,114 111-3132 119 £ 11
1.00 116, 122,125 116-125 121+5
n=12 Mean for all levels = 113 £ 7
Oat Tnunaiure 0 - - -
dry plant
0.025 . ; .
0.050 106, 120, 118 106-120 115+ 8
0.100 105, 110,119 105-11¢ 11L+7
0.500 102,96, 114 96-114 1049
1.00 113, 105,113 105-113 110+ 5
L_ n=12 Mean for all levels = 110 47

*  Noresidue wis cetected at a detection evel of 0.025 ppm.
¥ Residue wiae Jelected but it was below the 0.050 ppm limit of quantification.

Comments:

This methed vas found to give good recoveries within acceptable average range (93 = 16% to 116 = 5%) for
the analysis o wheat (immature green and dry plant, hay, grain and straw), barley (immature green and dry
plant, hay, gramn and straw) and cat (immature green and dry plant, hay, grain and straw). The standard
deviations measured with respect to recoveries following spiking at the LOQ appear to be indicative of the
method having satisfactory repeatability.

Independent Laboratory Yalidation

The Dow AgioSciences analytical method GRM 97.01 was validated at the Global Environment Chemical
Laboratory, ow AgroSciences LLC using wheai, barley and oat matrices fortified with florasulam. No
Independent Laboratory Validation (ILV) was conducted to verify the reliability and reproducibility of this
method for the determination of florasulam in wheat, barley and oat matrices. However, this method was used
as a screening method to detect florasulam i wheat, bariey and oat samples. Samples found to contain
residues above LOQ were re-analysed by a capillary gas chromatography, the GRM 98.01 method which is
validated by 1 independent laboratory. This method is also developed by Dow AgroSciences.
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PMRA Sub. No. 19990461/ DWE ~ PROTECTED ~ Residue Analytical Method / 11
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4 / OECD 1A 4.2.5, 4.2.6 and 4.3

Confirmation of the Identity of the Residues

The results tron1 the supervised crop field trials indicated that residues of florasulam in wheat, barley and oat
grains were less than limit of detection of 0.05 ppm. Hence, no radiovalidation of residues were carried out.
However, the analytical method GRM 98.01 using GC-MSD system can be used to confirm the identity of the
florasulam resicues in wheat, barlev and oat commodities. Residues of florasulam in this method are extracted
from wheat. barley and oat matrix with acidified acetone. An aliquot of the extract is purified by filtration
through a graphitized carbon solid-phase extraction (SPE} column. The extract is concentrated to remove
acetone, diluted with 0.01 N hydrochloric acid and partitioned onto an octadecyl (Ci5) SPE column. The
florasulam is eluted with a 30% acetonitrile in 0.01 N hydrochloride acid solution. Florasulam is partitioned,
after salting, inzo methyl -butyl ether (MTBE). The MTBE is concentrated to dryness and

N-methyl florasulam residues were dissolved 1n a 5% sodium thiosulfate solution and partitioned into toluene
containing the nternal standard N-propyl florasulam. Residues of florasulam as the N-methyl florasulam
derivative are cetermined by capillary gas chromatography with mass selective detection (GC/MSD).

Optimization of the Analytical Method

No further expurimental conditions were investigated to optimize the method recoveries. Modifications to the
assay procedures are not recommended.

Conclusions

Based on the validation data , the fmmunoassy method GRM 97.01 was assessed to be acceplable for use in
determining/screening residues of florasulam in wheat (immature green and dry plant, hay, grain and straw),
bariev (iminature green and dry plant, hay, grain and straw) and oat (immature green and dry plant, hay, grain
and straw). The limit of quantitation was sufficiently low and recoveries for all samples of wheat, barley and
oat were within aeceptable limits.

Deficiencies

No deficience were noted.

. ENFORCEMENT METHQDS

SPECIFI(C. METHOD

The analytical method GRM 98.01 can be used as the enforcement method for determining residues of
florasulam ir wheat, barley and oat commodities.

II. OVERAELL STUDY DEFICIENCIES

No deficiencios were identified.
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PMRA Sub. No. 19990461/ DWE  ~ PROTECTED - Residue Analytical Method / 12
FLORASULAM / FRA DACO 7.2.1,7.2.2, 7.2.3 and 7.2.4 / OECD 1A 4.2.5, 4.2.6 and 4.3
Signatures:

Reviewed by:

Ali Ismaily Date
Peer reviewed by

Henri Bietlot, $h. D. Date
Section Head:

Anff Ally, Ph.1D. Date
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PMRA Sub. No. 1999-0461/ DWE  ~PROTECTED - Residue Analytical Method / 13
FLORASULAM , FRA DACO 7.2.1,7.2.2,7.2.3 and 7.2.4 / OECD 11A 4.2.5, 4.2.6 and 4.3
APPENDIX A:

Table 1. Compounds Tested for the Poteniial to Interfere in the XDE-370 RaPID Assay Test Kit

Pesticides Solvents (max Tolerated) Organic/Inorganic compounds
Alachlor Acetone (15%) Calcium (chloride dihydrate)
Aldicarh Acetonitrile (5%) Copper (chloride)
Atrazine DFM (20%) Humic Acid
Benomyl Methanol (10%:} Iron (chloride hexahydrate)
Butylate Magnesium (chloride hexahydrate)
Captan Maganese (chloride)
Carbaryl Merguric (chloride)
Carbaryl Nikel (sulfate hexahydrate)
Carbendazir Nitrate (sodiam}
Carbofuran Peroxide (hydrogen, 30%)
Chlorpyrifos Phosphate (sodium, heptahydrate)
Chlorsulfuron Silicates (sodium meta-)
Cloransulam-methyl Sodium chloride
1,V -dichlorc-1-propene Sulfate (sodium)
2.4-13 Sulfite (sodium)
Diacamba Thiosulfate (sodium, pentahydrate)
Dichloropropene Zine (chloride)
Diclosulam
Dinoseb

Ethylene bisdithincarbamate
Fenoxaprop-cihyyi
Flaraprop-methy
Fluazfop-p-bui
Flurmetsulam
Fluroxypyr
Glyphosate

i_indane

Malathion

MCPA

MCPP

Metolachlos
Metribuzin
Metosulam
Mersulfuron-mahyl
Methomyl
Pentachlornphenvl
Picoloram
Propachlor
Propanil
Tebuconazle
Terbufos
Thiabendazole
Thiophanate-n.zihyl
Tilr

3,5,6-Trichloro- 2-pyridinol
Tralkoxydim
Triallate

Trffurabn
Tnclopyr
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PMRA Sub. No. 1090-0461/ DWE ~PROTECTED ~ Nature of the Residue in Plants/ 1
[FLORASULAM / FRA] DACO 6.3/ OECD IIA 6.2.1 and 111 8.2

PMRA Reviewer: Al Ismaily Date: September 6, 2000

This DER was initially reviewed by Canada’s PMRA and has been reviewed
by HED. Conclusions herein agree with HED policy. In addition, this DER
has been modified to mcl;'lde he submlssmn MRID number.

Thurston Morton - 23—Ma <2007
\j‘, ) 77 / y

STUDY TYPE:  Nature of the Residue in Plants - Winter Wheat; OPPTS 860.1300

TEST MATERIAL (PURITY): {UL-phenyl-""C]XDE-570 {>> 99.3%)
[9- triazolopyrimidine-"*CIXDE-570 (> 98.3%)

SYNONYMS: XDE-570 (Florasularn)
Common name : Florasulam (ISO-proposed)
IUPAC: 2',6', 8-Trifluoro-5-methoxy-s-triazolo [1,5-c]pyrimidine-2-sulfonanilide
CAS: N-(2,6-diflurophenyl}-8-fluoro-S-methoxy(1,2,4)triazolo(1,5-

c)pyrimidine-2-suiphonamide

CAS RN: 145701-23-1

MRID 46808003 Ficna Pillar. (1997) The Metabolism of XDE-570 in Winter Wheat - Final Report.
DowElanco Furope, Letcombe Laboratory, UK. Laboratory report number: GHE-P-5729,
Protocol number; 5U, Study Completion date Oct, 24, 1997, Unpublished

SPONSOR: DowElanco

COMMENTS ON THE USE OF EU DER:

The contents «f Tables 2, 3, 4 and 5 indicating the nature and amounts of residue of florasulam in winter wheat
plants was directly taken from the EU DER provided by the petitioner. The data presented in these tables was
found compar:ble with those presented by the petitioner in the original study.

EXECUTIVE SIUIMMARY:

In the metaboism study, [CJ-DE-570 (>98%) formulated with EF 1343 blank formulation, radiolabeled as
[C J-phenyl-X1PE-570 and [*C}- TP-XDE-570 was applied to winter wheat at crop growth stages of BRCH30
(stemn elongaticn-early application) and BBCH49 (postflag leaf emergence/first awns visible-late application) at
50 g ai/ha. The rate used herein was equivalent to 10X the proposed Canadian label rate of 5 g ai/ha. The
formulation used in metabolism study was identical to that used in the residue studies and that of proposed for
registration. Witer wheat plants (10 plants/tub) were planted in sandy loam soil confained in tubs. “C-DE-
570 formulations were applied to run-off to wheat plants using a spray gun. All tubs were placed outdoors, for
the duration of the in-life phase of the study, in the lysimeter complex. In addition to natural precipitations, the
plants were watered at the soil surface as required. Plants were harvested within 18 hours of weatment (day 0),
30 days afier (reabment and finally at crop maturity (129 days afiter BBCH 30 application and 65 days after
BRCH 40}
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PMRA Sub. No. 1990-0461/ DWE, ~ PROTECTED ~ Nature of the Residue in Plants / 2
[FLORASULAM / FRA] DACO 6.3/ OECD I1A 6.2.1 and 111 8.2

The carly application (BBCH 30 crop stage) sampling of immature whole wheat plant (0 day after application),
the parent {71%, 2.9 ppm phenyl and 63%, 2.0 ppm TP labelled TRR) and one other major metabolites were
identified as glucose conjugate of 4-OH-(phenyl)-DXD-570 (19%, 0.79 ppm phenyl and 24.6%, 0.027 ppm: TP
labelled TRR) and 4-OH-(phenyl)-DXD-570 (0.9%, 0.038 ppm phenyl and 0.84%,

0.027 ppm TP labelled TRR). A total of 91% of the phenyl and TP labelled TRR was identified. A total of
97% of phenyl and TP labeiled TRR was extractable. A total of 5.3% (0.22 ppm) pheny! and 4,.9%

{0.16 ppm) TP iabelled TRR was not identified. However, this TRR consisted of several minor components,
more polar thar florasulam. In addition, a minor metabolite, 2-sulphonamide (1.5%, 0.048 ppm TP labelled
TRR} was also tdentified.

‘The late applicsion (BBCH 49 crop stage) sampling of immature whole wheat plant (0 day after application),
the parent (84%, (.37 ppm phenyl and 81%, 0.6]1 ppm TP labelled TRR) and one other major metabolite was
identified as giucose conjugate of 4-OH-(phenyl)-DXD-570 (8.5%, 0.058 ppm phenyl and 8.5%, 0.064 ppm
TP labelled TRR). A total of 90% of the TRR was 1dentified. A total of 94% of the phenyl and TP labelled
TRR was extlractable. A totat of 1.9% (0.014 ppm) pheny! labelled TRR was not identified. However, this
TRR consisted ot several minor components, more polar than florasulam. In addition, minor metabolites 4-
OH-(pheny!)}-[2XD>-570 {1.2%, 0.0087 ppm phenyl and 0.4%. 0.003 ppm labelled TRR) and 2-sulphonannde
{0.7%, 0.005 prm TP labelled TRR) were also identified.

The early apphcation (BBCH 30 crop stage) sampling of immature whole wheat plant (30 days after
application}, the parent (28%, 0.12 ppm phenyl and 27%, 0.11 ppm TP labelled TRR) and one other major
metabolites weee identified as glucose conjugate of 4-OH-(pheny!)-DXD-570 (21%, 0.083 ppm phenyl and
12.8%, 0.051 ppm TP labelled TRR) and 4-OH-(phenyl)-DXID-570 (6.8%, 0.027 ppm phenyl and 15.1%,
(1.060 ppm TP labelled TRR). A total of 56% the phenyl and TP labelled TRR was identified. A total of 63%
of the phenvyi uid 77% of the TP labelled TRR was extractable. A total of 2.7% (0.01 1ppm) phenyl labelled
TRR was net idertified. However, this TRR consisted of several minor components, more polar than
florasulam. In addition, a minor metabolite, 2-sulphonamide (1%, 0.051 ppm TP labelled TRR) was also
identitied.

‘The late application (BBCH 49 crop stage) sampling of immature whole wheat plant (30 days after
application), ihe parent (27%, 0.03 ppm phenyl and 32%, 0.041ppm TP labelled TRR) and one other major
metabolites were icentified as gluicose conjugate of 4-OH-(phenyl)-DXD-570 (41.5%, 0.051 ppm phenyl and
19%, 0.024 pp.u TP labelled TRR). A total of 69% phenyl and 51% of TP labelled TRR was identified. A
total of 69% o the phenyl and 78% of TP labelled TRR was extractable. A total of 26% (0.034 ppm) TP
labelled TRR consisted of several minor components. Fach of these component was estimated to be less than
0.01 ppm. No other metabolite was identifted.

The early application (BBCH 30 crop stage) sampling of mature wheat straw (129 days afier application), no
parent compound was identified. However, some metabolites were identified as glucose conjugate of

4-OH-(phenyl)-DXD-570 (6.3%, 0.003 ppm pheny! and 2.5%, 0.0018 ppm TP labelled TRR,), 4-OH-(phenyl)-
DXD-570 (8.4 0. 0.0041 ppm phenyl and 1.6%, 0.0012 ppm TP labelled TRR) and 2-sulphonamide (4.7%,
0.0034 ppm 11 labelled TRR). A total of 15% of phenyl and 8.8% of the TRR was identified. A total of
61.4% of the phenvl and 78.2% TP labetled TRR was extractable. A total of 45.8% (0.02 ppm) phenyl and
43% (0.03 ppm} TP labelled TRR was not identified. However, this TRR consisted of several iinor
components. nare polar than florasulam. Each of these metabolite was estimated to be less than 0.01 ppm.
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PMRA Sub. MNo. 1999.0461/ DWE ~PROTECTED ~ Nature of the Residue in Plants/ 3
[FLORASULAM / FRA] DACO 6.3/ OECD IIA 6.2.1 and I 8.2

The late application (BBCH 49 crop stage) sampling of mature wheat straw (65 days after application), the
parent (14%. .057 ppm phenyl and 7%, 0.02 ppm TP labelled TRR) and other major metabolites were
identified as glucose conjugate of 4-OH-(phenyl)-DXD-570 (21.5%, 0.088 ppm phenyl and 13%, 0.041 ppm
TP labelled TRR), 4-OH-(phenyl}-DXD-570 (14%, 0.059 ppm phenyl and 5.5%, 0.017 ppm labelled TRR)
and 2-sulphonamide (19%, 0.058 ppm TP labelled TRR). A total of 50% phenyl and 44% TP labelled TRR
was 1dentified. A votal of 59% of the phenyl and 79% TP labelled TRR was extractable. A total of 9.4%
(0.039 ppm) phenyl and 5.3% (0.017 ppm) TP labelled TRR consisted of several minor components, more
polar than florssulam. Each of these metabolite was estimated to be less than 0.01 ppm.

Total radioactive residue level in grain was determined by combustion/LSC. The "C-residues were too low to
elucidate the nature of the TRRs in mature wheat ears (up to 0.03 ppm) and grain (up to 0.008 pprm), therefore,
no further atterpts to characterize/identify the "C-residues were carried out.

The analysis of wheat plant samples was started within 3 days of sampling. In addition, the petitioner reported
that the results of analyses of intact plant samples after 6, 8 and 9 months show that the chromatographic
profiles between the initial and storage stability samples are very similar. From these comparison of
chromatograph:c profiles, the petitioner concluded that radioactive residues of XDE-570 in winter wheat are
stable under coaditions of storage for up to 9 months.

The metabolisrs of XDE-570 in wheat proceeded via hydroxylation in the 4-position of phenyl ring with
subsequent glucose conjugation. Additional degradation was followed by tentative cleavage of the
sulphonamide bridge. The metabolites detected in wheat matrices were 4-OH-(phenyl)-tlorasulam, glucose
conjugate of 4-OH-(phenyl)-florasulam and 2-sulphonamide. The 4-OH-{phenyl)-florasulam and glucose
conjugate of 5-OH-(phenyl)-florasulam were both present in rat metabolism. The metabolism study was
conducted at 10x the proposed Canadian label rate (5 g aivha) and 2-sulphonamide metabolite was detected
only in winter wheat straw (0.059 ppm) and not in the grain. The 2-sulphonamide metabolite is not considered
to be of toxicotogical significance.

Based on the vinter wheat metabolism study., the low levels of residues observed in grain ( 0.008 ppm) and
considering exaggerated application rate (10X the proposed Canadian Application rate), the residue of concern

(ROC) wax defined as the parent compound, XDE-570 {florasulam).

The winter wheat metabolism study is classified as acceptable and it satisfies the guideline requirement for a
planl metaboli-m study (Residue Chemistry Guidelines Dir98-02, Section 2).

COMPLIANCE:

Signed and dair=d GLP and Quality Assurance Data statements were provided. This study was conducted by
Dow Elanco Furope, Letcombe Laboratories, Letcombe Regis, Wantage, Oxon, United Kingdom. The author
indicated that (hss study reflects the current (Aug 1997) guidance for plant metabolism studies as described in
Luden (7028 V195 EN - rev2.6/1/97) and in EC Directive 96/98 amending Annex Il and 1 of 91/414,
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PMRA Sub. No, 19990461/ DWE ~PROTECTED ~ Nature of the Residue in Plants/ 4
[FLORASULAM / FRA] DACO 6.3/ OECD KA 6.2.1 and T11 8.2

MATERIALS AND METHODS
MATERIALS

1. Test Compound:

[UY .-phenyl-"“C]DXE-570 [“phenyl” labelled compound]
Radiochemical purity: (99.39, 99.55) % [determined by TLC]
Specific activity: [52.1 uCi/mg
3.37662 x 10° dpm/mg

{9-tria zolopyrimidine-" C|JDXE-570 [*TP” labelled compound]
Radiochemical purity: (98.36, 98.59) % [determined by TLC]
Specific activity: 155.4 pCi/mg
3.44088 dpm/mg

Nonradioactive DXE-570
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[UL-niwnvl-"*CIXDE-570 [9- triazolopyrimidine-"*C]XDE-570
“Phenyl” label “TP” label

2. Lest Site:

Testing environment: Winter wheat plants were grown in tubs and pots prepared with sandy
loim s01] and were setup outdoor. Fenpropimorph, tenbuconazole and epoxiconazole were used
as fungicide and aphox was used as an insecticide to protect crop during the study period.
Environmental conditions (temperature, rainfall, sunlight, etc.): The information on rain fall,
wind speed, air temperature and soil temperature were for the period of study were submitted. No
unusual wether pattern were reported.
Seil characteristics

Type: sandy loam

% Organic Matter (% OM): Not reported.

pH: Not reported.

{ation Exchange Capacity (CEC): Not reported.
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[FLORASULAM / FRA]

~PROTECTED ~
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Nature of the Residue in Plants/ 5

DACO 6.3/ OECD 1A 6.2.1 and 1II 8.2

Type/Variety: winter wheat (cv Avalon)
Crop group:  Group 15 - cereal grain group
Group 16 - forage, fodder, and straw of cereal grains group.

Crop part(s) harvested entire aerial part in immature plants and ears and straw at maturity.
Crop growth stage at time of application and harvest:

Crop growth stages at time of application:

Crop growth stages at tine of harvest:

METHODS:

1. Compared Use Patterns:

BBCH30 (stem elongation-early application)

BBCH49 (postflag leaf emergence/first awns
visible-late application)

18 hours of treatment:

immature, fresh

30 days after treatment:  immature, fresh
129 days after treatment (BBCH 30): mature,

fresh

65 days after treatment BECH 49: mature, fresh

Parameter

Metabolism Study

Proposed Use patierns (gap)

Type of application

Postemergent foliar

Postermergent foliar

Formulation tvpe

EF 1343 Suspension Concentration
with/without Agral 90 surfactant at
arate of 0.2% viv

EF 1343 Suspension Concentration
with Agral 90 surfactant at a rate of
0.2% viv

Method ol application Hand sprayer Broadcast spray
Actual dosage rate 50 g aifha 50 g ai‘ha
Number of apniications 1 1

Timing of appucation/growth stage | BBCH30 growth stage Postemergent

BBCHA49 growth stage

2-leaf crop upto and including the
Mag leaf extended stage

PHI (foliari - duvs

129 days for BBCH 30
63 days for BBCH 49

60 days

2. Sample Harvest:

Harvest procedures (mechanical/hand, etc.}: Not reported but likely harvest by hand.

‘Tvpe of equipment used: None

Number/weight of samples collected per replication: The study protocol stated that af least

2 plants will be sampled from each treatment, The weight of samples was not reported.

Number of replications/treatment level: Two groups of approximatelyl0 plants treated at
growth stages of BCCH 30 and BBCH 49 at treatment level of 50 g at/ha.
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PMRA Sub. No. 1999-0461/ DWE ~PROTECTED ~

{FLORASULAM / FRA]

Nature of the Residue in Plants/ 6
PACO 6.3/ 0OECD IIA 6.2.1 and T 8.2

Il TOFAL RADIOACTIVE RESIDUES (TRRs}:

Disposition '“C-Residues of Florasulam (XDE-570)

Grain samples were mixed with dry ice and milled to a fine powder. TRR in the grain samples were

~ determined by combustion in a biological oxidizer and analyzed by liquid scintillation counting (I.SC). The
efficiency of the oxidizer was assessed using carbon-14 standards for oxidizers. Immature whole wheat plant,
mature wheat straw and mature wheat ear samples were subjected to three sequential surface washes (an
aqueous wash. a dichloromethane wash and a methanol wash) and an extraction with acetomitriie: water
mixtare. Totat 'C-residues in each wash, extract and nonextractable tissue samples were determined by
combustion/[.5. 'The petitioner sumimed the radioactivity in surface washes, extracts and nonextractable
residues to account for the total TRRs in each crop sample.

h TABLE 1. Total Radioactive Residues (TRRs) in immature whole wheat plant, mature wheat straw, mature
z wheat ears and mature wheat grain from winter wheat plants treated at BBCH 30 and BBCH 49
srowth stages with [UL-phenyl-' *CTXDE-570 and [9-triazolopyrimidine- *C]XDE-570 at a rate of
m 50 ¢ ai‘ha {all TRRs expressed on a wet weight basis),
Timing/Metaod Matrix PHI Total Radioactive Residues of XDE-570 (ppm)
: of applicatinn (days)
u Phenyl-label TP-label
Actual | Anticipated | Actual | Anticipated
o 10x Ix 10x 1x
a GAP GAP GAP GAP
BBCH 30 greawsh immature whole wheat 0 4.1 0.4 3 0.3
m stage/ plant
> foliar spray 30 0.4 0.04 0.4 0.04
mature wheat straw 129 0.048 0.0048 0.07 0.007
=
: mature wheat ears 129 0.003 0.0003 0.008 0.0008
(@) mature wheat grain 129 0.001 0.0001 0.002 0.0002
z BBCH 49 growth immature whole wheat 0 (.68 0.068 0.76 0.076
stage/ plant
< foliar sprey 30 0.12 0.012 0.13 0.013
€ mature wheat straw 65 041 0.041 0.3 0.032
n mature wheat ears 65 0.03 0.003 0.03 0.003
Ll mature wheat grain 65 0.002 0.0002 0.008 0.0008
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Total radicactive residue (TRR) in wheat samples from metaboiism study conducted with phenyl label was
similar to TRR from metabolism study conducted with TP label in both growth stages. As expected,
concentration of TRR in the wheat samples in early growth stage was lower than in late growth stage, due to
contmue metabaolism while wheat plant grew.

It 1s anticipated that TRR at the propesed Canadian application rate (5 g ai/ha) will be censiderably lower than
the actual TRR seen in the metabolism studies at 10x the proposed Canadian label rate.
II. RESUL TS

A. Extraction and Hydrolysis of Residues:

Immature Whole Wheat plant 0-day:
There were sufticient TRRs in 0-day sampling of the immature whole wheat plant at BECH 30 and BBCH 49
growth stage tc characterize and identify the **C-residues.

Extractable TRRs: The 0-day samples of immature whole wheat plant coltected at BEBCH 30 and BBCH 49
stages were suhiected to three sequential surface washes (an aqueous wash, a dichloromethane wash and a
methanol wash). The washed plant sample was dried and homogenised and then it was extracted with
acetonitrile: water mixture (90:10 v/v). Total "(C-residues in each wash, extract, washed and extracted plant
tissue samples were determined by combustion/LSC.

Bound TRRs: No further analysis of the extracted plant tissue was carried out to characterize bound TRRs.

Immature Whole Wheat plant 30-day:
There were sufficient TRRs in 30-day sampling of the immature whole wheat plant fromt BBCH 30 and BEBCH
49 growth stag.: applications to characterize and identify the "*C-residues.

Extractable TRRs: The 30-day samples of immature whole wheat plant collected from BBCH 30 and BBCH
49 stage applic ations were subjected to three sequential surface washes (an aqueous wash, a dichloromethane
wash and a methanol wash). The washed sample was dried and a subsamples was extracted with acetonitrile:
water (90:10 viv) and acidified acetonitrile: water (90:10; v/v) mixtures. Total '*C-residues in cach wash and
extract were determined by combustion/LSC. The nonextractable residues were further extracted with acid
(0.1M HC and base (1M NaOH).

Bound TRRs: The extracted plant tissue was dried and homogenised. A sample was further extracted with
hydrochloride acid and sodium hydroxide to characterize bound residues. In order to quantify the
incorporation of non extractable residues into lignin and cellulose, the 30-day samples of iimmature whole
wheat plant collected from BBCH 30 stage application which had previously been surface washed and dried
were extracted with acidified acetonitrile followed by an extraction with Potassiuin Permanganate. The
radioactive content of the remaining residue and of the fibres fractions was determined by combustion analysis
and the radioactivity in the filtrate was determined by LSC.

Mature Wheat Straw:
There were sifficient TRRs in mature wheat straw samples from BBCH 30 and BBCH 49 growth stage
applications t¢ characterize and identify the "“C-residues.
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Extractable TRRs: The samples of mature straw cotlected from BBCH 30 and BBCH 49 stage applications
were subjected [o three sequential surface washes (an aqueous wash, a dichloromethane wash and a methanol
wash). The washed sample was dried and a subsamples was extracted with acetonitrile: water (90:10 v/v) and
acidified acetonitrile: water (90:10: v/v) mixtures. Total *C-residues in each wash and extract were
determined by combustion/L.SC. The nonextractable residues were further extracted with acid (0. 1M HCI) and
base (1M Na(if).

Bound TRRs: The extracted plant tissue was dried and homogenised. The plant tissue was further subjected
to hydrochloric acid extraction and sodium hydroxide extraction to characterize bound TRRs, In order to
quantify the incorporation of non extractable residues into lignin and cellulose, mature straw collected from
BBCH 30 stage application which had previously been surface washed and dried were extracted with acidified
acetonitrile were submitted to NaOH digestion. The radioactive content of the remaining residue and of the
fibres fractions was determined by combustion analysis and the radioactivity in the filtrate was determined by
{.8C.

Mature Wheat Ears:
There were sufficient TRRs in mature wheat ear samples from BBCH 30 and BECH 49 growth stage
applications (o characterize and identify the "*C-residues.

Extractable TRRs: The samples of mature wheat ears collected from BBCH 30 and BBCH 40 stage
applications were subjected to three sequential surface washes (an aqueous wash, a dichloromethane wash and
a methanol wash). The washed sample was dried and a subsamples was extracted with acetonitrile: water
(90:10 v/vi mixture. Total "*C-residues in each wash and extract were determined by combustion/1.SC.

Bound TRRs: No further analysis of the extracted plant tissue was carried out to characterize hound TRRs.

Mature Wheat Grain:

Total radivactive residue level in grain was determined by combustion/1.SC. The 14C-residues were too low to
elucidate the nature of the TRR in mature wheat grain samples. Therefore, no further attempts were made to
characterize/1dentify the TRR.
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TABLE 2. Yractionation and Extraction/Hydrolysis of "*C-Residues from immature whole wheat plant,

inaiure wheat straw and mature wheat ears of winter wheat plants treated, at BRCH 30 growth
stage, with [UL-phenyl-"*CJX DE-570 and 9-triazolopyrimidine-'*C]XDE-570 st a rate of 50 g
avha (10x GAP).

1all TRRs listed in the table are expressed on a wet weight basis).

Commodity Immature whole | Immature whole Mature wheat Mature wheat
wheat plant wheat plant straw ears
PHI : 0 day PHI : 30 days PHI : 129 days PHI : 129 days
Labeling group Yoo [McTP e He “c i%cTP| Yo |YCTP
phenyl phenyl TP phenyl phenyl
Total radioactive residues
mg florasulam 4.1 3.2 0.40 0.4 0.048 0.073  0.0027 | 0.008
equiv./kg

Washable radicactive residues

L Aqueous | mgkg | 2.7 1.8 0.12 | 014 { 0006 | 0021 00004 | 0.004
z wash
“TRR 65 57 29 36 13 28 16 47

: DCM mg'kg 0.23 0.21 0.031 0.045 | 0.0004 | 0.001 0.00002 | 0.0002
u wash
o o TRR 5.6 6.6 7.6 il 0.9 1.7 0.66 23

Methanol | mg'’kg 0.74 0.75 0.068 0.062 0.006 0.014  0.0003 [ 0.0002
a wash
m “»TRR 18 23 169 15.6 13.4 15.5 9.4 2.0
> Residues | mgkg 0.44 0.42 0.19 0.15 0.035 0.036 ).002 0.004
- % TRR 11 13 46 37 73 50 74 48

Combined | mg/kg 0.31 0.32 0.18 0.13 0.013 0.019  0.0007 | 0.0015
: solvent
U extracted
x residues

Y% TRR 7.6 10 45 37 27 26.0 25 19
< Non extractable radioactive residues
{ mg'kg 0.135 0.099 0.0039 | 0.002 0.022 0.018 0.001 0.002
7

n % TRR 3.3 3.1 1.0 0.7 46 24 49 29
m Total recovery (washed fractions + extracted fractions + residual radioactivity)
m Total mg/kg 4.1 3.2 0.4 0.41 0.048 0.073 0.0027 0.008
: Y TRR 100 99 100 100 99.9 69.9 100 100
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TABLE 3. Fractionation and Extraction/Hydrolysis of "*C-Residues from immature whole wheat plant,

mature wheat straw and mature wheat cars of winter wheat plants treated, at BBCH 49 growth
stage, with [UL-phenyl-"*C]XDE-570 and 9-triazolopyrimidine-"*C]XDE-570 at arate of 50 g
ai'ha (10x GAP)

{21l TRRs expressed on a wet weight basis).

Commodity Immature whole ; Immature whole Mature wheat Mature wheat
wheat plant wheat plant straw ears
PHI : 0 day PHI : 30 days PHI : 65 days PHI : 65 days
I.abeling group He “c TP He HeTp M “e (s "“cTp
phenyl phenyl phenyl TP | phenyl
Total radioactive residues
p— mg Florasulam | 0.68 | 0.76 | 012 | 013 ] o041 | o032 | 0031 | 0.03
equiv./ky
z Washable radioactive residues
m Aqueous | mg'kg 0.32 0.48 0.042 0.060 0.14 0.16 [ 0.0085 | 0.014
z wash
: “o TRR 48 64 is 48 33 50 28 46
pCM mg'kg 0.21 0.15 0.005 0.006 0.009 0.01 0.0006 [ 0.0006
u wash
o “%TRR{ 30 20 a1 5.2 22 3.6 2.1 21
a Methanol | me/kg 0.059 0.037 0.025 (4.022 0.054 0.041 0.0052 0.003
wash
m Y TRR 8.7 5.0 20 18 13 13 17 7.9
> Residues | mg/kg | 0.091 [ 0.083 0.05 0.037 0.21 0.11 Nn.016 0.013
—d Yo TRR 13 11 41 30 52 i3 53 - 44
: Combined | mg/kg | 0.048 | 0.036 0.034 0.029 0.044 0.062 | 0.0015 ] 0.0035
solvent
U‘ extracted
“ residues
< %% TRR 7 4.7 27 23 11 20 6 11.5
Non extractable radioactive residues
¢ mg/kg | 0.043 | 0.047 | 0017 {0.0085] 017 }[0042] 0014 | 001
n “%TRR 6.4 6.2 13.6 6.7 41 13.6 47 33
m ‘Total recovery (washed fractions + extracted fractions + residual radioactivity)
mg/kg 0.68 0.75 0.12 0.12 0.4t 0.31 0.031 (.03
(7] %TRR | 100 | 100 100 | 100 100 | 100 | 100 100
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Immature Whole Wheat plant 0-day:

At day 0, within 18 hours of application, most of the TRR (phenyl and TP label) in both early and late
applications were washed off the surfaces of leaves with water, dichloromethane and methanol. In the early
application (BBCH 30 growth stage), these washes removed 89% and 87% of phenyl and TP labeled TRRs,
respectively. In the late application (BCCH 49 growth stage), TRRs removed with these washes were 86% and
89% for phenyl and TP labels, respectively. In the early application, acetonitrile:water treatnmient extracted
another 7.6% and 10% phenyl and TP labeled TRRs, respectively. In the late application, acetonitrile: water
treatment extracted 7.0% and 4.7% phenyl and TP labeled TRRs, respectively. The rernaining nonextracted
TRRs were abeut 5% for phenyl and TP labels and about 6% for phenyl and TP labels in carly and late
applications, respectively.

Immature Whole Wheat plant 30-day:

By 30 days after application, less of the TRRs would wash off from the surface of the plant with water,
dichloromethan: and methonal in both early and late application plants. The washed TRRs were 54% and
63% for early application and 59% and 70% for late application for phenyl and TP labels, respeciively. In the
early application, further treatment with acetonitrile:water, acidified acetonitrile:water, hydrochloric acid, and
sodium hydrox.de extracted another 45% and 35% of the phenyl and TP Jabeled TRRs, respectively. In the
late application, further treatment with acetonitrile:water, acidified acetonitrile:water, hydrochloric acid, and
sodium hydrox:de extracted 37% and 29% of the phenyl and TP labeled TRRs, respectively. The remaining
nonextracted TRRs were about 4% and 17% for phenyl and 3% and 8% TP labels in early and late
applications. respectively.

Mature Wheat Straw:

In mamurity straw, 129 days after the early application, the washed TRRs with water, dichloromethane and
methonal were 28% for phenyl and 50% TP label. Whereas, in maturity straw, 65 days after late application,
the washed TRRs with water, dichloromethane and methonal were 48% of phenyl and 67% TP label. In the
early applicaticw, further treatment with acetomitrile: water, acidified acetonitrile:water, hydrochloric acid. and
sodium hydroxide extracted another 27% and 26% of the phenyl and TP labeled TRRs, respectively. In the
late applicatior, further treatment with acetonitrilerwater, acidified acetonitrile:water, hydrochloric acid, and
sodium hycrox e extracted 11% and 20% of the phenyl and TP labeled TRRs, respectively. The remaining
nonextracted TRRs were about 46% and 41% for phenyl, and 24% and 14% TP labels in early and late
applications, respectively.

Mature Wheat Ears:

In muturity wheat cars, 129 days after the early application, the washed TRRs with water, dichloromethane and
methonal were 26% for phenyl and 52% TP label. In maturity wheat ears, 65 days after late application, the
washed TRRs with water, dichloromethane and methonal were 47% of phenyl and 56 % TF label. In the early
application, acetonitrile:water treatment extracted another 25% and 19% phenyl and TP labeled TRRs,
respectively. [ the late application, acetonitrile:water treatment extracted 6% and 12% phenyl and TP labeled
TRRs, respectively. The remaining nonexiracted TRRs were about 49% and 47% for phenyl, and 19% and
33% tor TP lahels in early and late applications, respectively.

Mature Wheat Grain:

Total radivactive residue level in grain was determined by combustion/f.SC. The "*C-residues were too low
(0.0038 ppm} i< ciucidate the nature of the TRR in mature wheat grain samples. Thercfore, no further attempts
were made 1o characterize/identify the TRR
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B. Characterization and Identification of Residues

The TRRs in wash and extracts of wheat samples were analysed using two separate chromatographic analytical
methods, an analytical normal phase T1.C using a non radiolabeled florasulam, and HPLC/UV systems using
reference standards. Two extraction methods involving oxidatition with potassium permanganate and
hydrolysis with sodinm hydroxide were used to invetigate incorporation of non extractable radioactive residues
mnto lignin and cellulose. Immature 30-dav whole wheat plant and mature straw samples from BBCH 30
application were studied. These samples were previously surface washed, dried and then extracted with
aciditied acetoniirile. The radicactive content of the solid fractions from these methods was determined by
combustion anzlysis and the radioactivity in the filtrate was determined by LSC.

An unknown metabolite was detected in day 0 and day 30 methanol wash and acetonitrile/water extract of
wheat planis tzated with both radiolabelled forms of XDE-570. The structure of this metabolite was
investigated using ESP LC-MS analytical methods. The petitioner assigned the structure as the glucose
conjugate of XHE-570. The metabolite was icubated with a specific p-glucosidase enzyme to confirm the
structure.
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TABLE 4. Sun:mary of Characterization/ldentification of '*C-Residues in immature whole wheat plant
and mature wheat straw from winter wheat planis treated, at BBCH 30 growth stage, with
[GL-phenyl-"*C]XDE-570 and 9-triazolopyrimidine- *C}XDE-570 at a rate of 50 g ai/ha
(105 (xAP).

Commodity ; Immature wheat plant | Immature wheat plant Mature wheat straw
PHI : & day PHI : 30 days PHI : 129 days
Labeling group “Cphenyl| "“CTP |™C phenyl| “CTP |'C phenyl| "“CTP
Parent mg/kg 2.9 2.0 0.12 0.11 - -
compound
% TRR 71 63 29 27 - -
2- mg/kg - 0.04R - 0.004 - 0.003
I sulphonamide "
% TRR - 1.5 - 1.0 - 4.7
z Glucose mg/kg 0.8 0.79 0.083 0.051 0.003 0.0018
m conjugate of 4-
HO (pheayl) -
E DE- 570
: % TRR 19 24 21 13 6.3 2.5
4-OH-phenyl- mg/kg 0.039 0.027 0.027 0.06 0.0041 G.6012
(@) DE-570%
o “%TRR 0.9 0.84 6.8 151 8.4 1.6
Polar mg/kg 0.011 0.062 0.0H9 0.084 0.00014 {.019
a components
% TRR 0.3 1.9 4.6 21 0.9 27
m Unidentified mg/kg 6.22 0.16 .011 - 0.022 0.031
> metabolites®*
[ | % TRR 5.3 49 2.7 - 46 43
: Total mg/kg 4 31 0.26 0.31 0.03 0.057
Extractable
U % TRR 97 o7 63 77 61 78
m Tatal identified mg/kg 3.75 20 0.23 0.23 0.007 0.006
< metabolites
% TRR 03 90 36 56 [} 9
{ -+ Not radiodetected,
n * : The tenrativ.: assignment results from comparison of retention times with a reference standard on HPLC.
m ## - This fraction contains several minor components, more polar than Florasulam.
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TABLE 5. Surimary of Characterization/Identification of '*C-Residues in immature whole wheat plant
and mature wheat straw from winter wheat plants treated, at BBCH 49 growth stage, with [UlL-
phenyl-*CIXDE-570 and 9-triazolopyrimidine-""C]XDE-570 at a rate of 50 g ai/ha
(1(1x GAP)

- : Not radizdetected.

* - The tentative assignment results from comparison of retention tires with a reference standard on HPLC,

** . This fracuen contains several minor components, more polar than Florasulam.

**% . The Z-sulphonamide metabolite was not radiodetected at late application in the case of the. “C TP labeling in
imragture whear plents (PHI : 30 days).

Commodity Immature wheat plant | Immature wheat plant Mature wheat straw
PHI ; 0 day PHI : 30 days PHI : 65 days
Labeling group “ephenyt | "CTP | "C phenyt | “CTP | "C phenyl | MCTP
Parent mg/kg 0.57 n.6l 0.034 0.041 0.057 0.022
compound
% TRR 84 R0 27 32 14 7
2-sulphonamide® | mg/kg - 0,005 - Sk - (.059
— % TRR : 0.7 - b . 18
z Glucose mg/kg 0.058% 0.064 ¢.051 0.024 0.088 0.041
conjugale o
m 4-OH-(phenyi) -
DE-570
z % TRR 8.5 8.5 43 is 22 13
= 4-OH-(phenvh) | mg/kg | 0.0087 0.0029 . ] 0.059 0.017
u -DE-576*
- %TRR 1.2 0.4 - - i4.4 5.5
o Polar mg/ke : 0.012 0.034 - 0.063
a components
% TRR - 1.6 - 27 - 29
m Unidentifie:! mg/kg . 0.0142 - - 0.039 0.017
> metabolites™™*
% TRR - 1.9 - - 04 5.3
- Total mg/kg 0.64 0,71 2,085 0.099 0.24 0.25
: Extractabl: ‘
U % TRR 94 04 69 78 59 79
m Total identified mg/kg 0.64 .68 (3.088 0.065 0.2 0.14
metabolites
< % TRR 94 90 69 J 50 44
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Immature Whole Wheat plant 0-day:

The early applic ation (BBCH 30 crop stage) sampling of immature whole wheat plant (0 day after application),
the parent (71%. 2.9 ppm phenyl and 63%, 2 ppm TP labelled TRR) and other major metabolites were
identified as glucose conjugate of 4-OH-(phenyl)-DX1>-570 (19%, 0.8 ppm phenyl and 24.6%. 0.027 ppm TP
labelled TRR) and 4-OH-(phenyl)-DXD-570 (0.9%, 0.039 ppm phenyl and 0.84%, 0.027 ppm iabelled TRR).
A total of 91% of the phenyl and TP labelied TRR was identified. A total of 97% of phenyl and TP labelled
TRR was exwraciable, A total of 5.3% (0.22 ppm) phenyl and 4.9% (0.16 ppm) TP Iabelled TRR was not
identified. However, this TRR consisted of several minor components, more polar than florasulam. In
addition, a minor metabolite, 2-salphonamide (1.5%, 0.048 ppm TP labelled TRR) was also identified.

The late application (BBCH 49 crop stage) sampling of immature whole wheat plant (0 day after application),
the parent (34%, 0.570 ppm phenyl and 81%, 0.610 ppm TP {abelled TRR} and other major metabolites were
identified as glicose conjugate of 4-OH-(phenyl)-DXD-570 (8.5%, 0.058 ppm phenyl and 8.5%, 0.064 ppm
TP labelled TRR). A total of 90% of the TRR was identified. A total of 93% of the phenyl and TP labelled
TRR was extractable. A total of 1.9% (0.014 ppm) phenyl labelled TRR was not identified. However, this
TRE consisted of several minor components, more polar than florasulam. In addition, minor metabolites 4-OH-
(phenyl)-DX13-370 {1.2%, 0.009 ppm phenyl and 0.4%, 0.003 ppm labelled TRR) and

2-sulphonamide (0.7%, 0.005 ppm TP iabelled TRR) were also identified.

Immature Whole Wheat plant 30-day:

The carly application (BBCH 30 crop stage) sampling of immature whole wheat plant (30 days after
application), the parent (29%, 0.12 ppm phenyl and 27%, 0.11 ppm TP labelled TRR) and other major
metaboliles were identified as glucose conjugate of 4-OH-(phenyl)-DXD-570 (21%, 0.0& ppm phenyl and
12.8%, 0.051 ppm TP labelled TER), 4-OH~(phenyl)-DX13-570 (6.8%, 0.027 ppm phenyl and 15.1%,

0.06 ppm labeiled TRR). A total of 56% the phenyl and TP labelled TRR was identified. A total of 63% of
the phenyl and 779 of the TP {abelled TRR was extractable. A total of 2.7% (0.011ppm) phenyl labelled TRR
was not identificd. However, this TRR consisted of several minor components, more polar than florasulam. In
addition, a mincr metabolite, 2-suiphonamide (1%, 0.051 ppm TP labelled TRR} was also identified.

The late application (BBCH 49 crop stage) sampling of immature whole wheat plant (30 days after
application), the parent (27%, 0.034 ppm phenyl and 32%, 0.041 ppm TP labelled TRR) and other major
metabolites were identified as ghucose conjugate of 4-OH-(phenyl)-DDXD-570 (42%, 0.051 ppm pheny! and
19.1%%, 0.0242 ppm TP labelled TRR). A total of 69% phenyl and 51% of TP labelled TRR was identified. A
total of 69% of the phenyl and 78% of TP labeiled TRR was extractable. A total of 26% (0.034 ppm)

TP labelled TRR consisted of several minor components, more polar than florasulam. Each of these
componenis wis estimated to be less than 0.01 ppm. No other metabolite was detected.

Mature Wheat Straw:

The early application (BBCH 30 crop stage) sampling of mature wheat straw (129 days after application), no
parent compound was identified. However, some metabolites were identified as glucose conjugate of
4-OH(phenyl}-DXD-570 (6.3%, 0.003 ppm phenyl and 2.5%, 0.0018 ppm TP labelled TRR.,), 4-OH-(phenyl)-
DXI)-570 (R.4%, 1.0041 ppm phenyl and 1.6%, 0.001 ppm labelled TRR) and 2-sulphonamide (4.7%, 0.003
ppro TP labelled TRR). A total of 15% of phenyl and 8.8% of the TRR was identified. A total of61.4% ofthe
phenyl and 78%, TP labelled TRR was extractable. A total of 45.8% (0.02 ppm) phenyl and 43% (0.03 ppm)
TP labelled RR was consisted of several minor components, more polar than florasulam. Each of these
component was cstimated to be less than 0.01 ppm.
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The late application (BBCH 49 crop stage) sampling of mature wheat straw (65 days after application), the
parent (14%, 0.357 ppm phenyl and 7.1%, 0.022 ppm TP labelled TRR) and other major imetabolites were
identified as glucose conjugate of 4-OH-(phenyl)-DXID-570 (21.5%, 0.09 ppm phenyl and 13%, 0.041 ppm TP
labelled TRR.). 4-OH-~(phenyl)-DXD-570 (14%, 0.059 ppm phenyl and 5.5%, 0.017 ppm labelled TRR) and 2-
sulphonamide {15.6%, 0.059 ppm TP labelled TRR). A total of 50% phenyl and 44% TP labelled TRR was
identified. A tctal of 59% of the phenyl and 79% TP labelled TRR was extractable. A total of 9.4% (0.039
ppm) phenyl and 5.3% (0.017 ppm) TP labelled TRR was consisted of several minor components, more polar
than florasulam. Each of these component was estimated to be less than 0.01 ppm.

Matare Wheat Ears:

Total radioactive residue level in wheat ears (0.003-0.03 ppm} was determined by combustion/LSC. The
concentration of '*Csesidues were too low to elucidate the nature of the TRRs in mature wheat ears,
Therefore, no £ irther attempt to characterize and identify the *C'-residues was made.

Mature Wheat Grain:

Total radicactive residue level i grain (0.001-0.008 ppm} was determined by combustion/LSC. The
concentration ¢f "“C-residues were too low to elucidate the nature of the TRRs in mature wheat graim.
Therefore, no further attempt to characterize and identify the '*C-residues was made.
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Figure 1. Proposed Metabolic Protile of XDE-570 (florasulam) in Winter Wheat Plants,
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Identification: Common Name/Code Chemical Name
I XDE-570 N-(2,6-diflurophenyl)-8-fiuoro-5-
methoxy(1,2,)triazolo(1,5-c)pyrimidine-2-
sulphonamide
§1 4-OH-(phenyl)-XDE-370 N-(2,6-difluro-4-hydroxyphenyl)-R-fluore-5-

methoxy(1,2 )triazolo{1,5-¢)pyrimidine-2-sulphonamide

{1 glucose conjugate -
4-OH-(phenyl)-XDE-570

US EPA ARCHIVE DOCUMENT

v 2-sulphonamide 3-fluoro-3-methoxy(1,2,4jtriazolo(l,5-c)pyrimedime-2-
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l i I sulphonamide J
L

The metabotism 0 2{DE-570 in winter wheat proceeded via hydroxylation m the 4-position of phenyl ring with
subsequent glucose conjugation. Additional degradation was followed by possible cleavage across the
sulphonamide hridge forming a number of small polar components.

C . Storage Stability

The analysis ot wheat plant samples was started within 3 days of sampling. A selection of duplicate plants
from each of the sampling point intervals (Day 0, day 30 and maturity) were selected at random and frozen.
These were then under deep-freeze conditions and washed and extracted 6, 8 or 9 months after storage. The
samples were treated in exactly the same way as samples analyzed earlier. The petitioner reported that the
results of analyses of intact plant samples after 6, 8 and 9 months show that the chromatographic profiles
between the initial and storage stability samples are very similar. From these comparison of chromatographic
profiles, the petitioner concluded that radioactive residues of XDE-570 in winter wheat are stable under
condittons of storage for up to 9 months.

1I1. FINAL SUMMARY

In the metabotizm study, [“*C]-DE-570 (>98%) formulated with EF 1343 blank formulation, radiolabeled as
[MCT-pheny]-XIDE-570 and [“C]-TP-XDE-570 was applied to winter wheat at crop growth stages of BBCH30
{stem eclongation-early application) and BBCH49 (postflag leaf emergence/first awns visible-late application) at
50 g av/ha. "The rate used herein was equivalent to 10X the proposed Canadian label rate of 5 ¢ ai/ha. The
formulation used in metabolism study was identical to that used in the residue studies and that of proposed for
registration. W inter wheat plants (10 plants/tub) were planted in sandy loam soil contained in tubs. '*C-DE-
570 formulaiion was applied to run-off to wheat plants using a spray gun. All tubs were placed outdoors, for
the duration of the in-life phase of the study, in the lysimeter complex. In addition to patura} precipitation, the
plants were warered at the soil surface as required. Plants were harvested within 18 hours of treatment (day 0),
30 days after tizatment and finally at crop maturity (129 days after BBCH 30 application and 65 days after
BBCH 49).

The carly application (BBCH 30 crop stage) sampling of immature whole wheat plant (C day after application),
the parent (71", 2.9 ppm phenyl and 63%, 2.0 ppm TP labelled TRR) and other major metabolites were
identified as glucose conjugate of 4-OH~(phenyl}-DX1D-570 (19%, 0.79 ppm phenyl and 24.6%, 0.027 ppm TP
labelled TRR) and 4-OH~(phenyl)-DXD-570 (0.9%, 0.038 ppm phenyl and 0.84%, 0.027 ppm TP labelled
TRR). A total of 91% of the pheniyl and TP labelled TRR was identified. A total of 97% of phenyl and TP
fabelled TR was extractable. A total of 5.3% (0.22 ppm) phenyl and 4.9%

{0.16 ppm) FP labelied TRR was not identified. However, this TRR consisted of several minor components,
more polar tha flerasulam. In addition, a minor metabolite, 2-sulphonamide (< 1.5%, 0.048 ppm TP Jabelled
TRR} was alsc :dentified.

The {ate application (BBCH 49 crop stage) sampling of immature whole wheat plant (0 day after application),
the parent (84%0. ¢.57 ppm phenyl and 81%, 0.61 ppm TP labelled TRR) and other major metabolites were
identified as giucose conjugate of 4-OH-(phenyl)-DXD-570 (8.5%, 0.058 ppm phenyl and 8.5%, 0.064 ppm
TP labelled TRR). A total of 90% of the TRR was identified. A total of 94% of the phenyl and TP labelled
TRR was extraciable. A total of 1.9% (0.014 ppm} phenyl labelled TRR was not identified. However, this
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TRR consisied of several minor components, more polar than florasulam. In addition, minor metabolites 4-OH-
(phenyl)-DXD-370 (1.2%, 0.0087 ppm phenvl and 0.4%. 0.003 ppm labelled TRR) and 2-sulphonamide
(0.7%, 0.005 ppin TP jabelled TRR) were also identified.

The early application (BBCH 3@ crop stage) sampling of immature whole wheat plant (30 days after
application}, the parent (28.6%, 0.115 ppm phenyt and 27.4%, 0.109 ppm TP labelled TRR) and other major
metabolites were 1dentified as glucose conjugate of 4-OH-(pheny!)-DXD-570 (20.6%, 0.083 ppm phenyl and
12.8%, 0.0513 opm TP labelled TRR,), 4-OH-(phenyl)-DXD-570 (6.8%, 0.0274 ppm phenyl and 15.1%,
0.060 ppm TP labelled TRR}. A total of 56% the phenyl and TP labelled TRR was identified. A total of
63.3% of the phenyl and 77.3% of the TP labelled TRR was extractable. A total of 2.7% {0.01 1ppm) phenyl
labefled TRR cansisted of unidentified metabolite. [n addition, a minor metabolite, 2-sulphonamide

(1%. 0.051 ppr: TP labelled TRR) was also identified.

The jate application (BBCH 49 crop stage) sampling of immature whole wheat plant (30 days after
application), the parent (27%, 0.03 ppm phenyl and 32%, 0.041 ppm TP labelled TRR) and other major
metabolites were identified as glucose conjugate of 4-OH-(phenyl)-DXD-570 (41.5%, 0.051 ppm phenyl and
19%, 09.024 pprn TP labelled TRR). A total of 69% phenyl and 51% of TP labelled TRR was identified. A
total of 699 of the phenyl and 78% of TP labelled TRR was extractable. A total of 26.5% (0.034 ppm) TP
labelled TRR vonsisted of several minor components, more polar than florasnlam. Each of these component
was estimated 1o be less than 0.01 ppm. No other metabolite was detected.

The early application (BBCH 30 crop stage) sampling of mature wheat straw (129 days after application), no
parent compound was identified. However, some metabolites were identified as glucose conjugate of
4-OH-(phenyl»DXI-570 (6.3%, 0.003 ppm phenyl and 2.5%, 0.0018 ppm TP labelled TRR,), 4-OH-(phenyl)-
DXD-570 (8.4%, 0.0041 ppm pheny! and 1.6%, 0.0012 ppm labelled TRR) and 2-sulphonamide (4.7%,
0.0034 ppiri T iabelled TRR). A total of 15% of phenyl and 8.8% of the TRR was identified. A total of
61.4% of the phenyl and 78.2% TP labelled TRR was extractable. A total of 45.8% (0.02 ppm) phenyl and
43% (0.03 ppmy TP labelled TRR consisted of several minor components, more polar than florasulam. Each of
these component was estimated to be less than 0.01 ppm.

The late applicaticn (BBCH 49 crop stage) sampling of mature wheat straw (65 days after application), the
parent (14%, 0.057 ppm phenyl and 7%, 0.02 ppm TP labelled TRR) and other major metabolites were
identified a3 glucose conjugate of 4-OH-(phenyl)-DXD-570 (21.5%, 0.088 ppm phenyl and 13%, 0.041 ppm
TP labelled TRR), 4-OH-(phenyl}-DXD-570 (14%, 0.059 ppm phenyl and 5.5%, 0.017 ppm labelled TRR)
and 2-sulphonamide (19%, 0.058 ppm TP labelled TRR). A total of 50% phenyl and 44% TP labelled TRR
was 1dentified. A total of 59% of the phenyl and 79% TP labelled TRR was extractable. A total of 9.4%
(0.039 ppin) phenyl and 5.3% (0.017 ppm) TP labelled TRR consisted of several minor components, more
polar than florasalam, Each of these component was estimated to be less than 0.01 ppm.

. Total radicact: ve residue level in grain was determined by combustion/LSC. The "*C-residues were too low
(0.03 ppm) ¢ 2lucidate the nature of the TRRs in mature wheat ears and grain, therefore, no further attempt to
characterize arid identify the '*C-residues was made.

The metabolism of XDE-570 in wheat proceeded via hydroxylation in the 4-position of phenyl ring with
subsequen( glucose conjugation. Additional degradation was followed by tentative cleavage of the
sulphonamide bridge. The metabolites detected in wheat matrices were 4-OH-(phenyl)-florasulam, glucose
conjugate of 4-OH-(phenyl)-florasulam and 2-sulphonpamide. The 4-OH-(phenyl)-florasulam and glucose
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conjugate of 4-OH-(phenyl)-florasulam were both present in rat metabolistn. The metabolism study was
conducted at 1{x the proposed Canadian label rate (5 g aitha) and 2-sulphonamide metabolite was detected
only in winter wheat straw (0,059 ppm) and not in the grain. The 2-sulphonamide metabolite 1s not considered
to be of toxicolngical significance.

Based on the winter wheat metabolism study, the low levels of residues observed and considering exaggerated
application rate (10X the proposed Canadian application rate), the residue of concern (ROC) may be defined as
the parent conipound, XD-370 (florasulam).

IV. CONCLUSIONS

Wheat plants were treated with [UL-phenyl-'*C|XDE-570 and [9- triazolopyﬁmidine—”C]XDE--S 70 at the rate
of 50 g avha (11} x maximum Canadian proposed rate) at early and late applications at BBCH 30 and BBCH 49
growth stages, 1espectively. The wheat samples were collected and analysed for radioactive residues to
determine the retabolic fate of XDE-570. The TRR found in the wheat samples in early application plants
(BBCH 30) were found in immature plant (0 day application) at 4.1ppm and 3.2 ppm; immature plant at (30
days application ) 0.4 ppm and 0.4 ppm; mature straw at 0.048 ppm and 0.073 ppm; mature ears at (.0027 ppm
and 0.008 ppm; and grain at 0.0013 ppm and 0.0022 ppm, for phenyl and TP labelled samples, respectively.
The TRR found in the wheat samples in late application plants (BBCH 49) were found in immature plant (0
day applicatior) at .68 ppm and 0.76 ppm; immature plant at (30 days application) 0.12 ppm and 0.13 ppm;
mature straw at .41 ppm and 0.32 ppm; mature ears at 0.031 ppm and 0.03 ppm; and gramn at 0.0024 ppm and
(.008 ppm, [or phenyl and TP labelled samples, respectively. If the residues were extrapolated to the
maximum Canadian proposed application rate of 10 g ai/ha, the values would be equivalent to 0.41 ppm and
0.32; 0.04 ppr: and 0.04ppm; 0.0048ppm and 0.007 ppm; 0.0003 ppm and 0.0008 ppm; 0.0001 ppm and
(.0002 ppm in immature plant (0 day application), immature plant (30 day application), mature straw, mature
ears and grain,for phenyl and TP labelled samples, respectively. A similar reduction of TRRs was noticed in
the late application plant samples.

Therefore, the metabolism of XD-570 in winter wheat proceeded via hydroxylation in the 4-position of
pheovl ring with subsequent glucose conjugation. Additional degradation was followed by possible
cleavage across the sulphonamide bridge forming a number of small polar components. Based on the
winter wheat metabolism study, the low levels of residues observed and considering exaggerated
application rate (10X the proposed Canadian Application rate), the Residue of Concern (ROC) may
be defined as the parent compound, XD-570 (florasulam).

V. DEFINITION OF THE RESIDUE OF CONCERN (ROC)

Based on the winter wheat metabolism study, the low levels of residues observed in grain ( .008 ppm) and
considering evaggerated application rate (10X the proposed Canadian Application rate), the Residue of
Concern {R(OM) may be defined as the parent compound, XD-570 (florasulam).

VI. STURY DEFICIENCIES
No deficiency was identified in the winter weat metabolism study.
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