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Primary FEvaluator  Douglas Dotson, Chemist, RAB2 Y ﬁaﬁ@w Date: 2/14/2007
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Peer Revicwer Dennis MeNeilly, Chemist. RAB2 Date: 72/14/2007

This DER was originally prepared‘under contract by Dynamac Corporation (2275 Research
Boulevard. Suite 300; Rockville, MD 20850; submirted 06/12/2006). The DER has been
reviewed by the Health Effects Division (HEDY and revised to reflect current Office of Pesticide
Programs (OPP) pohicies.

STUDY REPORT:

46578969 Anspach, T. (2005) Enforcement Multiresidue Method (Including Validation) for the
Determinatior of Residues of IRS878 in Matrix with Low Water Content {Rice Grain): Final
Report. Project Number: ISA-0501 V. AZ.G04-0112, A2/04/02/13. Unpublished study prepared
by Dr. Specht and Partner. 45 p.

EXECUTIVE SUMMARY:

[sagro S.p.A. has submitted validation data for a QuEChERS multiresidue method for the
determinati.n of orthosulfamuron residues in/on rice grain (matrix with fow water content). The
QuECHhERS mwitiresidue method used in the validation study 1s based on:

M. Anastassaides. $.). Lehotay, 1D, Stajnbaher, and F.J. Schenck (2003). “Fast and easy multiresidue method
emploving acoionizrile extraction/partitioning and “dispersive sclid-phase extraction” for the datermination of
pesticide resicd e m produce.” Journal of AOAC International 86(2): 412-431.

The petitioner stated that the study was conducted according to the guidance documents of: (i)
SANCOQ/825/00 (rev. 7 of March 17, 2004) and SANCO3029/99 (rev. 4 of July 11, 2000) of the
European Connnission: (i) BBA Guideline: Residue Analytical methods for Post-registration
Control Purposes of July 21, 1983; and (i1i) 11.S. EPA Residue Chemistry Test Guidelhines,
OPPTS 860 [ 40,

Brieflv. the Jub:ChERS method uses a single-step buffered ACN exiraction and salting out
liquid-liquid pastitioning from the water in the sample with magnesium sulfate and sodium
acetate. The sample is cleaned up using dispersive solid phase extraction (SPE) to remove
organic acics, excess water, and other components with primary secondary amine (FSA) and
magnesium sultate. An aliquot of the supernatant is diluted with 0.1% formic acid for
HPLC/MS A~ analysis. The Himit of quantitation (LOGQ) is 0.01 ppm. Adequate recoveries
ranging fror 7G% to 105% were obtained for rice grain samples fortified with orthosultamuron
at the LOQ 1091 ppm) and 10x the LOQ.
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wiDrihosulfamuron/IR3878/PC Code 168209/ Tsagro S.p.A.
~ % DACOT7.2.1,722,and 7.2 3/0OPPTS 8AD.1340/OFCD ITA 4.2.5, 4,26, and 4.3
e Hesidue Analytical Method

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, analytical method test data are classified
as scientificaliy acceptable. However, the QuEChERS method does not conform to the FDA
multiresidue methods data requirements under OPPTS 860.1360. To fulfill these data
requiremen:s, the petitioner needs to follow specific directions for each multiresidue method
used by FIJA published in that Agency’s Pesticide Analytical Manual, Vol. T (PAM Val. 1) and
provide recovery data for erthosultamuron through these methods. The acceptability of this
study for reguiatory purposes is addressed in the U.S. FPA Residue Chemistry Summary
Document, 13332290, D. Dotson, 2/14/2007.

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements weve provided. The petitioner stated that the study was conducted in accordance with
GLP standards as defined in 40 CFR 160, and 13 at vartance with GLP standards as defined by
the US EPA in the following manner: (a) The signed GLP-compliance statement by the Study
Director does not conform with requircments of US EPA; and (b) GLP requirements specified in
§194 para 1 Chemical Law (Chem(G) are not necessary for analytical method development.
Nevertheless the study was conducted according to the procedures described in this report and is
in compliance with the requirement of GLP as set forth in the following: OECD Principles of
Good Laboratogy Practice (as revised in 1997) OECD Document; ENV/MC/CHEM(98)17, Pais,
France, 1995, anc EPA/FIFRA Good Laboratory Practice Standards, 40 CFR 160, FR 54, No.
158, Augus 17, 1989,

A. BACKGROUND INFORMATION

Orthosulfamuron is a postemergence herbicide that [sagro S.p.A. is proposing for use on rice
grown i1 the United States for the contro} of annual and perenmial broadleat weeds, sedges, and
barnyard grass. Orthosulfarnuron belongs to the sulfamoylurea class of herbicides. 1t reportedly
acts by inhibiting the plant enzyme acetolactate synthase which is active in the biosynthesis of
valineg, leucine, and isoleucine,

DP Barcode P319614/MRID No. 46578960 Page 2 of 6
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TABLE A.1. Test Compound Nomenclature.
Compound {(TH_t
H.C— \:
; == (”) 0 /O—“(.'H}
,/rwfﬁi | N=—

O—CH,

Common name

Orthosulfamuron

Company expurimentat name IR5878

JWPAC nam

1-(4,6-dimethoxypyrimidin-2-yD-3- 2-(dimethylcarbamoy!)phenylsultamoyl Jurea

CAS name

24U [(4.6-dimethoxy-2-pyrimidinyD-amine]carbonvitaminolsuifonyi Tamine l-NN-
dimethylbenzamide

CAS registry aumber

213464-77-8

End-use produc 1EP)

0.51% G formulation (IRS878 0.5 GR; EPA Co. No. 80289)
51.5% WG formulation (IR3878 50 WG: EPA Co. No. B0289)

Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuron.

Paramcter Value Reterence (MRID)
Color White 46219004

Physical Stare Fine Powder at 20°C 46219005

Odor ~ Odorless 46219006

pH : 4.35 at 25°C (1% aqueous dispersion) 46219015

Density 1.45 ghmla 20°C 46219008

Water solubility ot 20°C

pH 4 bufterr 0062 g1
pH 7 bufler: .03 g/l
pH 8.5 bufter: 39 gl

462:9009

Solvent soluls e 20°C

n-heptane: 8.23 mg/l.
xylene: 300 mait.
acerone: 202/l

exhyl acerare 505 g/l
dichloromerhane 56 pil,
micthanel: 83 g/l

Elzctronic
communication, 1.
Messina to E. Kraft,
Q62006

Vapor pressure

LEx 107 ar 20°C

46219010

Discociation « e stant, pK,

The test material hecomes increasingly less soluble in
water as e pH s lowered and undergoes degradation
(hydrolys:siat neutral to actdic pHs. The test material
is predicled 10 have 5 averlapping dissociation
CONstants.

46219011

Octanol/water purtition cocfficient, Log{Kqw ) | pH4: 2.0 46219012
pH 7 1.3
UVsvisible abaorotion spectrum alptl 6.9, A=0.49 and £= 2.1 x 107 a1 238 nin 46219001
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Drthesullfamuron/JR5878/PC Code 108209/ sagro S p.A.
. DACO 721,722, and 7.2.3 :OFPPTS R60. 1340/0ECD 1TA 4.2.5,4.26, and 4.3
Residue Analytical Method

ti%g

B. MATERIALS AND METHODS
B.1. Data-Gathering Method

Not applicabic to this submission. Refer to the DER for MRID 46578960 for the residue
analvtical method used for the rice field trial, sterage stability, and processing studies submitted
in conjunction with the orthosulfamuron tolerance petition.

B.2. Enforcement Method

The petitioner submitted a description and method validation data for an LC/MS/MS
enforcement multiresidue method (QuEChERS European method) for the determination of
residucs of oithosulfamuron in a matrix with low water content. This study was conducted in
Germany, and the method was used to determine residucs of orthosulfamuron per se in/on rice
grain.

B.2.1. Principle of the Method

The QUECEERS multiresidue method uses a single-step buffered ACN extraction and salting out
liquid-liquid partitioning from the water in the sample with magnesium sulfate and sodium
acetate. The sample 1s cleaned up by using dispersive solid phase extraction (5PE) to remove
organic acids, excess walter, and other components with primary secondary amine (PSA) and
magnesiuim sulfate. An aliquot of the supernatant 1s diluted with 0.1% formic acid for
HPLC/MS/AS analysis.

TABLE B.2.¢.  Summary Parameters for a Kuropean Analytical Enforcement Multiresidue Method for
the Quantitation of Orthosulfamuron Residues in Rice Grain.

Methad 1D QuECHERS multiresidue method

Analyle Orthosulfamuron per s

Extraction sel-ent/technique | Samples of 1ice grain are soaked in warm water and allowed to swell. Samples are then
extracted with ACN with 1% acetic acid. The internal standard spiking solation (di0-
parathion in ACN) is added to the extraction solution and subseguently, magresium sulfate and
sodium acetate are added. The mixture is shaken by hand for about 1 minute, and then
centrifuged.

Cleanup straicgi:- After complete separation of the above extraction solution, the upper ACN phase is cleaned up
by dispersive SPE. Primary secondary amine (PSA) and magnesium sulfate are added to the
upper ACN phase, and shaken by hand for | minute and centrifuged for 2 minutes. An aliquot
of the supernatant is diluted with 0.7 % formic acid for analysis.

Enstrument/Deec o HPLC utilizing a C18 column with landem mass spectrometry (MS/MS} detection using
electrospray ionizalion operating in the positive ion mode. A gradient mobiie phase of ACN
and water each containing 0. 1% fonmic acid is used. The ions monitored for orthosulfarmuron
are 425-+199 amu (for quantitation) and 425-+120 amu (for quatitative confirmation) and the
ions monitored for the di0-parathion internal standard are 302238 amu.

Standardizatic 1 method External and intermal standards are used. The internal standard of d10-parathion is added to
samples (o eonsider the Joss of (he acidic ACN during the liguid-liquid particioning step atler
salting our. Therefore a correction factor is included in the calculation formula

External standards of arthesuttamuron (calibration curve) are used for quantitation,

DP Barcode 113, #614/MRID No. 46578969 Page 4 of 6
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Onhosulfamuron/IR3878/PC Code 108209/Tsagro S p.A.
DACOT7.2.1,7.2.2, and 7.2.3 JOPPTS 860, 1340/0ECD 1A 4.2.5,4 .26, and 4.3
Residue Analytical Method

TABLE B.2.1. Summary Parameters for a European Analytical Enforcement Multiresidue Method for
the Quantitation of Orthosulfamuron Residues in Rice Grain.

Stability of su! solutions Fortification and external standard solutions were stored refrigerated {4 °C) in the dark; the
stability of the standard sojutions was not discussed.

Retention thmnes ~5.1 minutes for orthosulfamuron

C. RESULTS AND DISCUSSION
C.1. Data-Gathering Method

Not applicable to this submission.

C.2.  Enforcement Method

The petitiorer has submitted validation data to determine the applicability of the European
enforcement multiresidue method (LC/MS/MS: QuECKERS method) for the determination of
orthosulfanturon residues 1n rice grain. These data werc generated by Dr. Specht & Partner,
Chemische Luboratorien GmbH. The samples used were obtained by the laboratory. Method
validation data are presented in Table C.2.1; adequate recoveries of othosulfamuron were
obtained. Foliowing fortification ot rice grain samples at .01 and 0.10 ppm, recoveries of
orthosulfamuron averaged 87% with a standard deviation of 11%. The fortification levels used
in method vabidation are adequate to bracket expected residue levels in rice grain; however, no
validation cats were provided for rice straw.,

TABLE C.2.1.  Recovery Results from Method Validation of Rice Grain using the European Enforcement
Multiresidue Analytical Method. '

Matrix - Spiking Level Recoveries Obtained Mean Recovery £ SD [CV]
{ppm) (Vo)
Rice grain 0.01 70, 77,82, 84, 105 87+ 1113}
0.1 TY, R, 94,96, 99

Standards wet : prepared in acetomitrile.

TABLE C.2 2. Characteristics for the European Enforcement Multiresidue Analytical Method for the
Quantitation of Orthosulfamuron Residues in Rice Grain,

Analyie (s) Orthosulfamuren pes se

Equiprient 11 Agilent 1100 HPLC: Phenomenex Luna C18 column; Applied Biosystems QTrap 40060
tandem mass spectrometer

Limit of quait tation (LOQ)Y 0.01 ppm

Limit of detectios (1.012) 0.002 ppin

Accuracy/Pro. mion Percent recoveries and coefficients of variance (CVs) indicate acceptahle

aecuracy ‘procision for residees of orthosulfamuron in rice grain at the LOQ and 10x
LOO. Recavery ranges (and CVs) were 70-105% (13) for orthosulfamuron infon rice
grain: See Table C.2.1 above,

Reliability ot the Mathod [ILV] Nu data have been submiitted reflecting independent faboratory validation (J1LV) of the
mcthod.
Linearity The method:detector response was linear {coefficient of determination, 0.9906)

within the range ot 0.04-2.0 ngfinl .

DP Barcode 173196 14/ MRID No. 46578969 ~ Page S of 6
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Jrthosulfamuron/IRS878/PC Cade 108209/ sagro S.p.A.

Residue Analytical Method

TABLE C.2.2.  Characteristics for the European Enforcement Multivesidue Analytical Method for the
Quantitation of Orthosulfamuron Residues in Rice Grain.

Speviticity The method is capable of determining othosulfamuron in the presence of the sample
matrix. The controf chromatograms generally have no peaks above the
chromatographic background, and the spiked sample chromarograms eontain only the
analyte peak of interest. Peaks were well defined and symmetrical.

D. CONCLUSION

Adequate vahidation data have been submitted for the QuEChERS multiresidue method
(QuEChERS method) using rice grain fortified with orthosulfamuron at 0.01 (LOQ) and 0.10
ppm. The ‘ortification levels and samples used in method validation are adequate to bracket
expected residue fevels for rice grain. However, the QuEChERS method does not meet the FDA
multiresidu z method requirements under 860.1360.

E. REFERENCES

None.

F. DOCUMENT TRACKING

Petition Numlber; 5F6957
DP Barcode: D319614
PC Code: 108209

DP Barcade 13 19614/MRID No. 46578949 Page 6 of 6
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%%ﬁ Urthosulfameron/IRS878/PC Code 108209 Tsagro S.p.A.
‘% NDACO 721,722, and 7.2 3:0PPTS 860.1340-0ECD 1A 425 426 and 4.3
“® Residue Analytical Method - Rice

Primary Evaluator  Douglas Dotson, Chemist, RAB2 49 xﬁﬂt-ﬁmv Date: 2/14/2007

D Meprprt]

Peer Reviewer Dennis McNeilly. Chemist, RAB2 Date: 2/14/2007

This DER was onginally prepared under contract by Dynamac Corporation (2275 Research
Boulevard. Suite 300; Rockville, MD 20850; submitted 06/12/2006). The DER has been
reviewed by the Health Effects Divisiors (HED) and revised to reflect current Office of Pesticide
Programs {€)PP) policies.

STUDY REPORTS:

46578960 Zam. G Crisippi. T. {2003) Set Up and Vahdation of a Method for Residue of
IR5878 in Rice (Plant, Grain, Straw and Processed Commodities). Project Number: 2305,
Unpublished ~tudy prepared by Isagro Ricerca S.R.1. 89 p.

46578983 Ruose, I. (2004) Storage Stability of IR5878 in Rice Grain and Straw Stored in the
Dark Below -0°C: (Final Report). Project Number: 1176W, A2_06.00/01. Unpublished study
prepared by PTRL West, Inc. 68 .

EXECUTIVE SUMMARY:

Isagro S.p.A. has submitted an LC/MS/MS method (referenced as Report ISA-0102V) and an
L.C/MS methed (referenced as Report 2303) tor the determination of residues of orthosulfamuron
in/on rice grain and straw.

The LC/ME/MS method (Report ISA-0102V) was the data-collection method used in the
analysis of ~arples collected from the rice field trial, storage stability, and processing studies.
The methoa was based on the “Enforcement Method (including Validation) for the
Determination of Residues of IRS878 in Rice Grain, Rice Green Plant and Rice Straw™ as
presented 1 Report [SA-0102V, Dr. Specht & "artner, 2002. Method descriptions along with
validation datu were included as an attachment to the storage stability study (MRID 46578983 ).

The petitiorier has also submitted a simitar LC/MS method (MRID 46578960) with validation
data, for rice KAC and processed commeodities, which includes an additional optional ¢leanup
step. For beth methods, the LOQ is 0.05 ppm for all rice matrices, and the reported LOD 1s 0.01
ppm for Me hod Report ISA-0102V and (.03 ppim tor Method Report 2305.

Using LC/MS MS method (Report 1ISA-0102V), homogenized rice samples were extracted twice
with acetonstrile (ACN):0.02 M tricthylanune (4:1. v:v) and then filtered. Sodium chloride was
added to the filtrate 1o induce separation of the aqueous and ACN phases. An aliquot of the
ACN layer was brought to volume with additional ACN and partitioned with hexane. The
resulling ACN phase was evaporated to dryness, and restdues were redissolved in methanol and

DP Barcode 133196 T4/MRID Nos. 46578960 and 46572083 " Page 1 of 8
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Hef  Orbosulfamuron/TR5878/PC Code 108209/1sagro S p.A.
% DACO7.2.1,7.2.2, and 7.2.3/0PPTS 860 1340°0ECD 1TA 4.2.5,4.2.6 and 4.3
h Residue Analytical Method - Rice

water for LOMS/MS analysis. The tons monitored for orthosulfamuron are 425—199 amu (for
guantitatior) and 425—227 amu (for qualitative confirmation).

Using LC/MS Method (Report 2305), the ACN extract (after the addition of sodium chloride)
was partitioned with hexane pre-saturated with ACN. The concentrated ACN phase was then
redissolved it dichloromethane, filtered, and dried again for further cleanup (if necessary)
through an alumina/activated charcoal column. The eluate was dried, and residues were
redissolved in ACN for LC/MS analysis. The 1on monitored for orthosulfamuron is 425 amu (for
quantitation). and the transition ions are 199 and 227 amu (for qualitative confirmation).

Both methods are adequate for data collection based on acceptable method recoveries. Using
Method Report [SA-0102V, recoveries of orthosulfamuron averaged 70% with a standard
deviation (s.d ) of 5% for green plants and 80% (s.d. 8%4) for grain following fortification of rice
samples at (.05 and 0.50 ppm. Acceptable concwrrent validation recoveries were also obtained
with Method Report ISA-0102V for rice grain and straw fortified at 0.05 ppm from the field
trials, and for 11ce grain, polished rice, bran and hulls fortified at 0.05 ppm from the processing
study. Using Method Report 2305, recoveries of orthosulfamuron averaged 96% (s.d. 7%) for
plants, 79% (s.d. 8%) for grain, 88% (s.d. 13%) for straw, 103% (s.d. 8%) for husked rice, and
83% (s.d. 153%:} for hulls following fortification of rice samples at 0.05 and 0.50 ppm. The
fortification levels used in method validation and concurrent validation are adequate to bracket
expected rexiduc levels in rice grain, straw, hulled rice, and hulls.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, analytical method test data are classified
as scientificlly acceptable for data collection methods. However, if either method is proposed
for enforcemcat purposes, the petitioner is required to submit additional data under this guideline
topic includ:ng independent laboratory validation (ILV) data, radiovalidation data, and
confirmalor v :lata.

[f Method Report ISA-0102V is proposed for tolerance enforcement, and analyte identification is
confirmed ty unalyzing sample extracts using LC/MS/MS and comparing the ion ratio for the
two MS/ME 1on transitions acquired during aralysis with the average ion ratio obtained for the
calibration standards, then a confirmatory method would not be required.

The acceptability of this study for regulatory purposes is addressed in the U.S. EPA Residue
Chemistry Summary Document, D332290, D. Dotson, 2/14/2007.

DP Barcode 1) 11061 4/MRID Nos. 46578960 and 46578983 Page 2 of 8
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OrihosulfamuronTR5878/PC Code 108209/ 4sagro S.p AL
DACO7.2.1.7.2.2, and 7.2.3/OPPTS 860 1340°0ECD 1A 42.5,4.2.6 and 4.3
# Resxdue Analytical Method - Rice

2

COMPLIANCE:

Signed and dated Good Laboratory Practice {GLP). Quality Assurance and Data Confidentiality
statements vere provided.

For MRID 46578960, the petitioner stated that the study was not conducted in accordance with
GLP standurds as defined in 40 CFR 160. and is at variance with GLP standards as defined by
the US EPA o the following manner: (a) The study was conducted in compliance with the
OECD principles of Good Laboratory Practice as defined by the Republic of Italy, as enunciated
in the “Legslative Decree 27.01.1992, No. 120: activation of directive No. 88/320/CE and No.
90/18/CEL wath regard to inspection and verification of good laboratory practice” and
subsequent updating,; and (b) The signed compliance statement of the Study Director does not
conform with 'S EPA standards which signify GLP compliance.

A. BA{KGROUND INFORMATION

Orthosulfaruron is a postemergence herbicide that Isagro S.p.A. is proposing for use on rice
grown in the United States for the control of annual and perennial broadleaf weeds, sedges, and
barmvard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. It reportedly
acts by inhibiting the plant enzyme acctolactate synthase, which is active in the biosynthesis of
valine, leucipe, and isoleucine.

TABLE A.l.°  Test Compound Nemenclature.

Compound {'H
st
H.O—N
o~ \\
¥ ) ) O—CH
/ ) ) 4 !
— i N=—
/ \\ /g,\ \\
é —N" | °N N
\ /S H oo H H //
\\ o
O—CH,
Common nae Orthosulfamurcn
Company experisaental name IR5878
TUPAC name 1-(4,6-dimethoxypyrimidin-2-yN-3- 2-(dimethytcarbamoyl)phenvisulfamoylurea
CAS name 2{[[II(4,6-dimethoxy-2-pyimicinyl)-aminoJcarbonylJamino]suifonyl Jamino]-N,N-
dimethylbenzamide
CAS registry sumber 213464-77-%
End-use product 1EP) 0.51% G formulation (JR5878 1.5 GR; EPA Co. Na. 30289)

51.5% WG formulation (IR5878 50 WG, EPA Co. No. 50289)

DP Barcode 12319614/MRID Nos. 46578960 and 46578083 Page 3 of §
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Orthosulfamuron/IRS87R/PC Code 10820%/ Tsagro S.p.A.
DACO7.2.1,7.2.2 and 7.2 3/0PPTS 860, 1340/0ECD JIA 4.2.5,4.2.6 and 4.3
Rosiduz Analytical Method - Rice

ﬁ%

Table 2. Physicochemical Properties of the Technical Grade of Orthosuifamuron.

Parameter Value Reference (MRID)
Color ) White 46219004
Physical Stat: Fine Powder at 26°C 46219005
Odor Odorless 46219006
pH 4.35 at 23°C (1% agueous dispersion) 46219013
Density }.45 giml at 20°C 46219008
Water solubiit+m 20°C rH 4 bufier: 0.062 g/l 46219009

H 7 buffer: 0.62 g/l
pH 8.5 buffer: 39 o/

Salvent solubiii; at 2000 n-heptane: 0.23 mg/l Electronic
xylene: A0 mgl communication, J.
acetone: 20 g/l Messina to E. Kraft,
ethvl acetate. 3.3 g/l 9572006

dichloromethane: 56 /L
methanol. 3.3 g/l
Vapuor pressu: ¢ Lo 107 at 200C 46219010
Dissoctation - oastant, pK, The test material becomes increasingty less soluble in [ 46219011
water as the pH s lowered and undergoes degradation
(ydrotysis) at neatral 10 acidic pHs. The test materizl
is predicted to have S overlapping dissociation
constants.,

Octanol/water partvion coetficient, LogiKegyt | pH 42 2.0 46210012

pH 7. 1.3
UV visible abscrprion spectrum atpH 6.9, A=04% and & = 2.1 x 10" at 238 nin 46219001

B. MATERIALS AND METHODS
B.1. Data-Gathering Method

An LC/MS'MS method was used for the quantitation of orthosulfamuron residues in the rice
field trial, <lorage stability, and processing studies associated with the orthosul famuron tolerance
petition. The studies reference that the method used was based on the “Enforcement Method
(including “alidation) for the Determination of Residues of IRS878 1n Rice Grain, Rice Green
Plant and Rice Straw™ as presented in Report ISA-0102V, Dr. Specht & Partner, 2002, This
method with validation data was available only as an attachment to the storage stability study
(MRID 46575983,

The petitioner also submitted a description and method validation data for a similar LC/MS
method, which includes an additional optional cleanup step, for rice RAC and processed
commodihics (MRID 46578960).

DP Barcode 173196 14/MRID Nos. 46578360 and 46573083 7 Page 4 of 8
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Orthosulfanuron/IRS878/PC Code 108209 Isagro S p.A.
DACO 721,722, and 7.2 3/OPPTS ROC1540:0ECD ITA 4.2.5.4.2.6 and 4.3

B.1.1.

Residue Analytical Method - Rice

Principie of the Method:

Under the Method Report ISA-0102V and as described tor the rice field trial, storage stability.
and processinz studies, homogenized samples were extracted twice with acetonitrile (ACN):0.02
M triethylamine (4:1, viv) and filtered. Sodium chloride was added to the filtrate to induce
separation ¢f the aqueous and ACN phases. An aliquot of the ACN layer was brought to volume
with additicnal ACN and partitioned with hexane. The resulting ACN phase was evaporated to
dryness and residues were redissolved in methanol and water for LC/MS/MS analvsis.

Under LC/AMS Method Report 2305, the ACN extract after the addition of sodium chloride was
partitioned aith hexane pre-saturated with ACN. The concentrated ACN phase was then
redissolved in dichloromethane, filtered, and dried again for further cleanup (if necessary)
through an alumina/activated charcoal column. The ¢luate was dried and residues were
redissolved 1 ACN for LC/MS analysis.

TABLE B.1.¢

Summary Parameters for the Analytical Method Used for the Quantitation of
Orthosulfamuron Residues in Rice Commodities.

Method 1D

LLC/MS/ME Report 1ISA-G102Y

LC/MS Report 2303

Analyte

Orthesultamuron

Extraction sulensiiieehnique

Homogenized siimples were extracted twice with acctonitrile (ACNY:0.02 M ricthylamine
mixture (:1, vivy and filercd. The filtrate was transferred to 4 separatory funnel and salted

with sodium chloride

Cleanup straftegios

After shaking, the upper organie phase was
transterred to a second separatory funael.

i )
brought to volume with additicnal ACN_ and
paititioned with n-hexane. The lower ACN
phase was collected and dricd ot 40°C by
rotary evaporation. 't he residue was

redissolved in merhanol and water was added.

After chaking, the upper organic phase was
transterred to a second separatory funnel and
partitioned with n-hexane pre-saturated with
ACN. Afier shaking, the lower ACN phase
was collected and dried at reduced pressure by
rotary evaporation.  The residue was
redissolved in dichloromethane (IDCM),
filtered, and dried again. W necessary, the
residue was then redissolved i n-
hexane:acetone (8:2, viv) for further cleanup
through an alwminaactivated chaveoal {2:1)
column with @ sodium sulfate Jayer; residucs
were efuted with DCM:methyl alcohobacetic
acid (94:5:1, v:viv). The eluate was dried by
rotary evaporation to remove the acetic acid
and residues were redissolved in ACN.

Instrurment/De e

HPLC with a C18 column and a gradient
mobile phase of water and methanol each
containing 0.05% acciic acid. MS detector
using electrospray ionization in the positive
ion mode. The tons menttored for
orthosultamuron are 425--199 amu (for
quantiation) and 425--+227 amu (for
qualitative confirmating

HPLC with a C18 codumn and a gradient
moebile phase of water plus {1 mM
ammonium acetatc and ACN, cach containing
0.19% formic acid. MES detecror using
electrospray ionization in the positive ion
mode. The ton monitored for
orthasuifamuron is 423 amu (for quantitation)
and the transition ions are 199 and 227 amu
(for qualitative contirmation ).

Standardization method

Calibration curve of external standards of orthosulfamuron, using lincar regression analysis.

Stability of sud sclutions

Stability of standard solutions was not discussed.

Retention timsa«

~7.1 minutes (as permethod write-up)

12 minutes {representative chromatograms)

DP Barcode 131196 14/MRID Nos. 46578960 and 46575083
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%W;ﬁ} rthosulfamuron/TR5878/PC Code 108209/1sagro S.p.A.
w  DAC0D 7.2.1,7.2.2,and 7.2 3/OPPTS 860.1340/0ECD [TA 4.2.5, 4 2.6 and 4.3
Residue Analytical Method - Rice

B.2. Enforcement Method

Not applicebiz to this submission. We note that an analytical method has not been proposed for
enforcement of tolerances for plant commaoditics.

C. RESULTS AND DISCUSSION

The petitiorer has submitted method validation data for the LC/MS/MS method under Report
ISA-0102% and the LC/MS method under Report 2305, These data were generated by Dr.
Specht & Partner, Chemische Laboratorien GmbH (Germany; Report ISA-0102V) or Isagro
Ricerca S.r i {Haly; Report 2305); the samples used were obtained by the laboratory. Method
validation data are presented in Table C.1.1; overall adequate recoveries of othosulfamuron were
obtained with rice commodities.  Following fortification of rice samples at 0.05 and 0.50 ppin,
method recovenies of orthosulfamuron averaged 709 (s.d. 5%) for green plants and 80% (s.d.
8%) for gra:n using Method Report ISA-0102V. Acceptable concurrent validation recoveries
were also obtained for rice grain and straw fortitied at 0.05 ppm from the field trials, and for rice
grain, polished rice, bran, and hulls fortified at 0.03 ppm from the processing study. Following
fortification of rice samples at .05 and 0.50 ppm, recoveries of orthosulfamuron averaged 96%
{s.d. 7%) tur plants, 79% (s.d. 8%) for grain, 8% (s.d. 13%) for straw, 103% (s.d. 3%) for
husked rice. and 83% (s.d. 15%) tor hulls using Method Report 2303. The fortification levels
used in method and concurrent validation are adequate 1o bracket expected residue levels in rice
grain, straw . fulled rice. and hulls.

DP Barcode 1M3:19414/MRID Nos. 46578960 and 46578683 Page 6 of 8
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%wg Orthosulfamuron/TR3878/PC Code 108209/ Tsagro S.p.A.
éﬁ DACOT.2.1,7.2.2 and 7.2 3/0PPTS 8601340 OECD IIA 4.2.5, 426 and 4 3
M Rexidue Analytical Method - Rice

C.1.  Data-(Gathering Method
TABLE C.1.1. Recovery Results from Method Validatien of Rice Commodities using the Data-Gathering
Analytical Method. '
Matrix Spiking Level Recoveries Obtained Mzan Recovery + SD [CV]
_{ppm) %) (%o}
LC/MS/MS Repert 1ISA-0102V
Rice green plonn 0.0502 62,67, 73,74, 78 70 +£4917.0]
0,502 64, 69, 70,73, 73
Rice grain 0.0502 60, 78, 81, 81, 85 Q04 8 1[10]
0.502 78, 79, 80, 83, 92
Rice straw 0.0504 Not reported
0.504 '
LOIMS Report 2305 °
Rice plants 0.0320 94.23,9592 9815, 104.77, 110,04 96,39+ 6,94 [7.2]
0.5200 R7.47,89.77,91.94, 9227, 9935
Paddy rice (ran ) (.0500 67.65, 73.49, 73,75, 7508, 94.07 7939 £ §.34 [10.5]
(L4995 74,35, 79.33, B0.67, 85.04, 89 87
Rice siraw (.0520 353.92.6,93.3,955, 1059 8837 1 12.68{144]
_ 0.5200 6974, 7259 79.25, 82.83, 1016.49
Hushed nice .0500 Q7.16,97.26, 116.32 133,37 =8.05{7.8]
0.4995 97.80, 101,45, 110,19
Rice hulls 0.0390 8.82,97.062, 10268 8260 1 14 30 [17.9]
(1.4995 07.53,70.74,75.24

Standards wes e mrepared in methanol/water.

~ Standards we o crepaced in acetoniirile

TABLE C.1.2.  Characteristics for the Daia-Gathering Analytical Method Used for the Quantitation of
Orthosulfanuron Residues in Rice Commodities.

LC/MS/MS Report ISA-Q102V

Method 10 LO/MS Report 2303

Analyte(s)

Orthosulfamuron

Equipment il

1

HP 1100 HPI.C; Phenomenex LUNA CI13
column: PE-Sciex AP 2600 mass
spectromeler

HP 1100 HPLC, Agilent Technologics:
INERTISIL OD5-3 column; quadrapole
mass detector

Limit of quantitaiion (LOQ)

0.05 ppnt: lowest level of method validation.

Limit of detedcstan 1 LODY

0.01 ppm; Ax background noise.

0.03 ppm; evaluation of background noise
at the retention time of orthosuifanwron.

Accuracy/Pre

sl

Percent recoveries sod coetticients of
vartznce {(CVs) indicate aceeptable
aceuracy/precision {or residues of
orthosultamuron in rice green plants and
grain at the LOQ and 105 LOQ. Recovery
ranges {and CVs) were 60-92% (7-10) for
orthosulfanmuron infon rice green plants
and grain. Sec Table C.1.1 above.

Percent recoveries and coctficients of
variance {CVs) indicate aceeptable
accuracy/precision for residucs of
orthosulfamuron in rice plants, paddy rice
{grain), rice straw, husked rice, and rice
hulls at the LOQ &nd 10x LOQ. Recovery
ranges (and CVs) were 08-110% (7-187
for erthosulfamuron infon rice matrices:
See Table C. 1.1 ahove.

Relinbility o

he Method [11LV]

method.

Ng data have been submitted reflecting independent laboratory validation (1LV) of the

DP Barcode |

319614/MRID Nos. 46578960 and 46578953
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Orthosulfamuron/[RSETR/PC Code 108209/ sagro S.p.A.
DACO 721,722, and 72.3/0PPTS B60. 1340/0ECD 1A 425,426 and 4.3
Hesidue Analytical Method - Rice

TABLE C.12  Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of
Orthosulfamuron Residues in Rice Commodities.

Method 1D LC/MS/MS Report 1ISA-0102V LC/MS Report 2303

Lineariry The method states the detector response is | The method/detector response was limear
linear within the range o 0.303-67.0 (coefficient of delermination, 1 =
ng/mL (a representative calibration curve | 0.99785) within the range of 0,022-1.110
was not included) mg/l.

Specificity The method is capable of determining orthosulfamuron in the presence of the sample
matrix. The contro! chromatograms generally have no peaks above the
chromatographic background, and the spiked sample chromatograms contain only the
analyte peak of interesi. Peaks were well defined and symimesrical.

C.2. Enforcement Method

The petitioner has stated that for the purpose of tolerance enforcement, the parent
orthosulfamuron can be determined using HPLC with a mass spectrometer (MS) detector. The
proposed 1.0 and LOQ for the method are 0.03 and 0.05 ppm, respectively.

D. CONCLUSION

The LC/MS/Ms and LC/MS methods are adequate as data collection methods for the
detenmination of residues of orthosulfamuron per se infon rice commodities. Adequate
validation data have been submitted for the data collection methods using rice matrices (rice
plant, gratn <rew, husked rice, and rice hulls) fortified with orthosulfamuron at 0.05 (LOQ) and
0.5 ppn.

E. REFERENCES

None.

F. DOCUMENT TRACKING

Petition Number: 5F6957
DP Barcode: D3:10614
PC Code: 1GX209

DP Barcode 123190 14/MRID Nos. 46578960 and 46378933 Page B of 8
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“rihosulfamuron/IR5878/PC Code 108209/ 1sagro S.p.A.
2ACO 6.2/0PPTS 860.1300/0ECD 116.2.2,6.2.3 & T1HA 8.2, 8.4.1, 8.4.2
Nature of the Residues in Livestock - Goal

Primary tvaluator  Douglas Dotson, Chemist, RAB2 &  Detgen Date: 2/14/2007

Peer Reviewer Dennis McNeillv, Chemist, RAB2 Date; 2/1472007

This DER wus originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Suite 300; Rockville, MD 20850; submuitted 06/12/2006). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (¢(3PP) policies.

- STUDY REPORTS:

46578962 K1dd. G.: Gedik, L. (2003) The Distribution and Metabolism of ('*C)-IR5878 in the
Lactating Cioat: In Life Phase. Project Numbei: 204061, A2_06.02/01. Unpublished study
prepared by lnveresk Research International. 57 p.

46578963 Rizro, ¥, Mainolfi, K. Pizzingrith, G. (2003) Profiling of ('4C)-IR5878 Metabolites

Unpublished study prepared by Isagro S.R.I1.. (Formerly Agrimont). 168 p.

EXECUTIVE SUMMARY:

Isagre S.p./. submitted a study investigating the metabolism of['T—S—pyrimidinyl_’]
orthosulfainuron (PY label; specific activity 22.13 uCi/mg) and {'*C-U-phenvljorthosulfamuron
(PH label; spectfic activity 18.35 pCr/mg) in lactating goats. The radiolabeled test substances
were adminisiered orally to separate goats at 18.09 mg/day (PY label) or 22.66 mg/day (PH
labet) for five consecutive days. Based on the daily dietary intake, the dosage corresponded to
10.26 ppm (P tabel) and 13.11 ppm (PH label) in the feed. Milk was collected twice daily
during the dosing period, and the test goats were sacrificed 23 hours after the last dose
administration, Tissues collected at animal sacrifice include both kidneys, liver, omental fat,
renal fat, and skeletal muscle (hind and fore quarters). The in-life phase was conducted by
Inveresk Rescarch (Tranent, Scotland) whereas the analytical phase was performed by Isagro
Ricerca Srl i Novara. Taly).

Total radioactive residues (TRR) were determined at the in-life facility. TRR were (0.005-0.014
ppm in milk, =:0.002 ppm in muscle, .003 ppm in omental and renal fat, 0.125 ppm in liver, and
0.090 ppm in kidney from the goat orally dosed with PY-labeled orthosulfamuron. TRR were
0.004-0.016 ppm in milk, 0.007 ppm in muscle. 0.003 ppm in omental and renal fat, 0.131 ppm
in liver, and 0144 ppm in kidney from the goat orally dosed with PH-labeled orthosulfamuron.
TRR were highest in liver and kidney, and -<0.01 ppm in muscle and fat. The TRR were
consistently fow in milk but appear to plateau at 72 hours for the PY label goat and 48 hours for
the PH labe: goat. The majority (90-97%) of the administered dose was excreted: ~50% in the
feces. - 32-40"% 1 the urine, and ~8% in the cage washes.

DP Barcode 133106 14/MRID Nos. 46578062 & 44578063 Page 1 of 25
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Orthosulfamuron/IRS878/PC Code 108209/ [sagre S.p.A.
DACO62/0PPTS 860A300/0ECD 622, 623 & TTA B2, 84,1 842
Natwre of the Restdues tn Livestock - Goat

Muscle and fat were not extracted for metabolite identification because the TRR was <0.01 ppm.
The majority ot the radioactivity was released with solvent extraction; ~95-103% TRR from
milk with methanol, and ~93% TRR from kidney and ~48-69% TRR from liver with
ACN/ammonium bicarbonate. Additional radioactivity was released from the nonextractable
residues of liver with chemical or enzyme hydrolyses. Protease hydrolysis released the largest
amount (45% TRR from PY label liver and 23% from PH label liver). Nonextractable residues
were nondetectable in milk and <5% TRR (<0.005 ppm) in kidney (both labels). Nonextractable
residucs reraining in liver after enzyme hydrolysis were not determined; however, based on the
total radioactivity released, the nonextractable residues would be <10% TRR in liver (both
labels). These procedures adequately extracted and characterized the majority of residues from
goat milk a1 tissues. Accountabilities ranged from 92 to 100%.

Residues were quantitated by TLC, and identified with goat urine metabolites using TLC, HPLC,
and/or LC/MS. Sample integrity was maintained by appropriate freezer storage prior to residue
analysis; however, actual extraction and analysis dates were not provided. Goat milk, kidney,
and liver samples may have been stored tor up to 5.3 months based on the nitial dosing date
(11/14/02) and a statement by the petittoner that analtysis was completed April 2003, No storage
stability data are available to support the storage intervals and conditions of samples from the
goat metabolism study. The petitioner should submit the dates of extraction, initial TLC
analvsis, ard metabolite identification analvyses.

The metaboelize profile differed somewhat between the PY and PH labels, demonstrating possible
cleavage ot the molecule between the two rings. Parent, orthosulfamuron, was identified in all
goat milk and tissue samples. The parent was present at low levels in milk, accounting for 8.9-
11.2% TRR ({1001 ppm) in PY label milk, and 7.9-16.6% TRR (0.001-0.002 ppm) in PH label
miltk. 'The parent was identified as a major residue 1n tissues, accounting for 26.4% TRR (0.024
ppm)in PY label kidney, 27.8% TRR (0.037 ppin) in PH label kidney, 12.7% TRR (0.016 ppm)
in PY label iver, and 20.5% TRR {0.030 ppm) in PH label liver.

Pyr-0-Sulf DOP urea was identified as the major metabolite in PY {abel milk and kidney
accounting 1or 59.1-76.4% TRR (0.005-0.011 ppm) in milk and 25.7% TRR (0.023 ppm} in
kidney: Pyr-O-Sulf DOP urea was also identified in PY label liver as a minor metabolite (3.3%
TRR. 0.004 ppm). Pyr-O-Sulf DOP urea only contains the parent pyrimidinyl ring and,
thercfore, w as not identified in any PH label goat matriccs. DOP urea, another pyrimidinyl ring
metabolite, was only identified in liver at 3 8% TRR (0.005 ppm}.

Metabolites N-desm-O-desm IR5878, N-desm 1R5878, and O-desm IR3878, cach with the
molecule bridge between the two rings infact, were identified in both PY and PH label goat
matrices. N-desm IRS878 accounted for 9.4-17.0% TRR (0.001-0.002 ppm) in PY label miik,
13.3% TRR (+.012 ppm) in PY label kidney, and 7.3% TRR (0.009 ppm) in FY labet liver; and
21.9-34.9%; 1 RR {0.004-0.005 ppm) in PH label milk, 17.7% TRR (0.023 ppm) in PH label
kidney. and 191,9% TRR (0.016 ppm) in PH Tabel liver. O-desm TR5878 was identified as a
minor residuc in all milk and tissue samples; 2.7-8.2% TRR (<0.001 ppm) in mulk, 3.4-4.0%
TRR (<0.00:5 ppm) in kidney, and 4.1-7.0% TRR {<0.010 ppm) in liver (both labels). N-desin-

DP Barcode 1731 /614/MRID Nos. 46578962 & 46578063 Page 2 of 25
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%a@% Orihosulfamuron/TR5878/PC Cede 108209/ Tsagro S p.A.
; . DACD 6.2/0PPTS 860 1300/OFECII 11622 623 & 1TIA 8.2, 54.1,84.2
e Nature of the Residues in Livestock - Geat

O-desyn IR5878 was also identified as a miner residue, accounting for 2.5-7.2% TRR (<0.001
ppm) in PH abel milk, 1.8-2.5% TRR (0.002 ppm) in PY and PH label kidney, and 1.4% TRR
(0.002 pprm i PY label liver. N-desm-0O-desm IRS5878 was not detected in PY label milk or PH
label fiver.

Metabolite: DBS acid, N-desm DB amine, and DBS amide were only identified in PY label milk
and tissues. because each contain only the parent phenyl ring. DBS acid accounted for 8.6-
15.2% TRR {-20.002 ppm) in milk, 11.4% TRR (0.015 ppm) in kidney, and 4.6% TRR (0.007
ppm) in liver. N-desm DB amine accounted for 9.4-16.3% TRR (<0.002 ppm) in milk, 13.8%
TRE (0.01¢ ppmj} in kidney, and 8.0% TRR (0.012 ppm) in liver; and DBS amide accounted for
10.6-14.1% TRR (£0.002 ppm) in milk, 4.5% TRR (0.006 ppm) in kidney, and 3.9% TRR (0.006
ppm) in liver

A significant amount of radioactivity in goat liver was characterized as protein bound residues
(45.5% TRR. 6.057 ppm in PY label liver and 22.6% TRR, 0.032 ppm in PH label liver). The
remaining residues in goat milk and tissues were characterized as unknowns totaling 2.7-15.9%
TRE inmilk and 11.8-20.4% TRR in kidney and liver, with individual peaks accounting for
<001 ppn

In the goat ‘metabolism study, the radioactivity in geat milk, muscle, and fat was negligible, and
very low in the liver and kidneys. The parent was metabolized to metabolites both with the
molecule bridge intact or broken between the pyrimidinyl and phenyl rings, and a significant
amount of the residue in hver was eventually bound to protein. The metabolic pathway for
orthosulfamuron in goats is similar to that in rats.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the livestock metabolism data are
tentatively classified as scientifically unacceptable, but upgradeable. The dates of sample
extraction. iitial TLC analysis. and metabolite identification analyses are required to determine
the storage intervals of samples from the goat metabolism study. Tf the initial quantitative TL.C
analyses wore conducted within 6 months of sample collection, then supporting storage stability
data will not be required to support the additional analyses for metabolite identification in goat
matrices.

The acceptability of this study for regulatory purposes is addressed in the U.S. EPA Residue
Chemistry »ummaryv Document, 2332290, D. Dotson, 2/14/2007.

DP Barcode 133 19614/ MRID Nos, 46578962 & 46578963 Page 3 of 25
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3 hosulfamuron/TRS878/PC Code 10821/ 1sagro S.p.A,
DACO6.2/0PPTS 860.1300/0FECD 116,22, 623 & TIIA 8.2, 8.4.1. 842
Nature of the Resydues in Livestock - Goal ~

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP). Quality Assurance and Data Confidentiality
statements woere provided. The GLP Compliance Statements cite that the study was not
conducted 10 accordance with GLP Standards as defined by the USA EPA, but in compliance
with OECD Principles of GLP as defined by the Republic of [taly, as enunciated in the
“Legisiative Decree 27.01.1992, No. 120: activation of directive No. 88/320/CEE and No.
90/18/CEE with regard to inspection and verification of GLP (analytical study) or OECD
Principles of GLP as set forth by the United Kingdom Department of Health (Schedule 1, Good
Laboratory Reguiations 1999; S11999/3106) (in-life study).

A. BACKGROUND INFORMATION

Orthosulfamuroen 1s a postemergence herbicide that Isagro S.p.A. is proposing for use on rice
grown in the United States tor the control of annual and perennial broadleaf weeds, sedges, and
barnyard gruss. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. 1t reportedly
acts by inhibiting the plant enzyme acetolactate synthase, which is active in the biosynthesis of
valine, leucine. and 1soleucine,

TABLE A.1. Test Compound Nomenclature,
Comrpound I(‘ H,
H_L**'Nf
N : .
/ —=0 0 O /i_)**(,l]‘
O S Ty v )
N/ H 0 N Vi
\
O—CH,
Common nam: Orthosulfamuron
Company expaori:nental naune IR5878
IUPAC name 1-(4,6-dimethoxypyrimidin-2-v1)-3-4 2-(dimethylcarbamoyl)phenylsultamoyl Jurea
CAS name 2-[[U[4 6-dimuthoxy-2-pyrimicinyl FaminoJearbonyl Jamino]sultonyl Jamino |- N.N-
dimethylbenzamide
CAS registry mumber 213464-77-8
End-use prodact (FT) 0.51% G formulation (IR3878 0.5 GR; EPA Co. No. 30259)
51.5% WG formutation (IRS87E 50 WG; EPA Co, No. 80289)
Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuron.
Parameter Value Reference (MRID)
Color Whie 46219004
Physical State Fine Powder ar 20°C 4621905
Odaol Odorless 462130006
pld - 435 9 2570 (1% aqucous dispersion) 46219013

DP Barcode 13117614/MRID Nos. 46578062 & 46578063 Page 4 of 25
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Nature of the Residues 1n Livestock - Goat

Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuroen.

Parameter Value Reference (MRIDN)
Density 145 giml at 20°C 46219008
Watzr solubility + 20°C pH 4 huffer: 8.002 g/t 46219009

pH 7 huffer: 0.63 ¢l
pH 3.5 butfer: 39 g/l

Solvent solubiticsat 20°C n-heptane: 6.23 mg/L Electronic
xylene: 120 mgdt. communication, I.
avetone: 20 wi. Messina to E. Kraft,
ethyl acerate: 15 gl 9/6/2006

dichloremethare 56 gl
methanol: &3 gif
Vapor pressur: P 107 ar 20°C 46210010
Dissociation costang, pk, The test matcrial hecomes increasingly less soluble in | 46219011
water as the pH is lowered and undergoes degradation
(hydrolysis) at scuiral to acidic pHs. The test material
ts predicted (0 have 3 overlapping dissociation
constants,

Octanal/water parvtion coefficient, LogiKegw) | pH 40 2.0 46219012
pH 7 1.3
VIV ivisible alsorption spectrum alpH 6.9, A<049 and £= 2.1 x 10" at 238 nm 46219001

B. EXPERIMENTAL DESIGN

Two lactating goats were orally dosed with radiolabeled orthosulfamuron at a nominal rate of 10
ppm in the dict for five consecutive days. One goat was dosed with [*C-5-
pyrimidinyljerthosulfamuron (PY label and another was dosed with [*C-U-
phenyl]orthosailamuron (PH label). Each radiolabeled test substance was diluted with
nonlabeled orthosulfamuron and prepared in a gelatin capsule for dosing. A third goat received
gelatin capsules without orthosulfamuron as a control.

The goats were maintained in individual metabolism cages and fed a commercial protein ration
twice daily at milking and hay ad fibittm. The PY label goat received 18.09 mg/day and the PH
label goat reecived 22.66 mg/day of the test substance. Actual dosing rates in the diet were
calculated using the feed consumption for that day.

The goats were milked twice daily and just prior to sactifice. Excreta were collected once daily.
Goats were snorificed 23 hours after the last dosing after which tissues, blood and bile were
collected.

DP Barcade 17310614/MRID Nos, 46578962 & 46578063 Page 5 of 25



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 20 of 131

rthosulfamuron/IR5878/PC Code 108209/1sagro S.p.A.

-
p‘%

Nalure of the Residues in Livestock - Goat

B.1. Livestock

TABLE B.1.1. General Test Animal Infermation.

Specics | Brood Age Weight at study | Health Status Description of housing/holding arca
initiation {kg)

Goat Seanun | 3.5-6 yrs. 57.5-69.0 Good general health | individually housed in loose pens (pre-trial) and
metabolism crates suitable for separate collection of
urinc and feces; maintained on a 12 hour light/dark
cycle with temperatures ranging 17-21 °C and a
relative humidity of 27-74%.

TABLE B.1.2. Test Animal Dietary Regime.

Compostion of Diet Feed consumption Water Acclimation period Predosing
(kgiday)
Protein concentiate ration fed | Daily consumption of Ad Iibftn 7 days None
twice daily (306 @) at milking; | 0.602-0.623 kg feed and
hay offered o f Liaimm 0.701-1.507 ka hay.

TABLE B.1.3. Test Animal Dosing Regime.
Treaument Tvpe | Treatment Level Vehicle Parameters Timing/Duration
(ppm test material in vehicle)

Ora) Target dose equivalent to 10 Capsule using | Test material in ACN | Dosed rwice daily, after the
ppin in the diet; mean dose of | a bolus gun. was added to the moming and afternoon mitkings,
.26 ppm for the PY tabel and capsule and the for five consecutive days.
13.11 ppm for the PH jabcl. solvent evaporated.

B.2. Tes: Materials

TABLE B.2.1. Test Material Characteristics,
Chemical sty ctge CH,
HO—N
= o O9=CH, 0--CH,
” N-—
AN N
BoH H N/
— ; N
O—CH, O0—CH,
Rad:olabel }1|=-\il I [RC-5-pyrimidinyljorthosulfamuren ['“C-U-phenyljorthosufamuron
{PY-label) {PH-label)
Lot No. 203 209
Rad:ochemical Parity =08% {TLC und HPLC) =98% (TLC and HPLC)
Specitic activisy Test substance: 4.452 MBg/mg (120323 1 Ci/mg) | Test substance: 7.357 MBg/mg (198.850 pCi/mg)
Dosing solution: 0.82 MBg/mg (22.13 pCifmg) Dosing solution: 0.68 MBg/mg (18.35 uCi/mg)

DP Barcode 13196 14/MRID Nos. 46578967 & 46578063 Page 6 of 25
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B.3. Sampling Information

TABLE B.2.1.  Sample Collection Information.
Milk collecto: Urine, feces and cage wash | Interval from fast | Tissues harvested and
collected dose to sacrifice analyzed
Twicedatly i-a. 9830 and 1630 hour);, 1231-1354 | Urine, feces, and cage 23 hours Kidneys, liver, omental
g/goat priov e fust dosing and 350-1384 grgoat washes separately collceted fat, rcnal Tat, skeletal
from each miizing during the dosing period. at 24-hour intervals. muscle {hind and fore
quarter )

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

Tissue samples were processed immediately after collection. kidney and liver samples were
homogenized 1 a blender, and {rozen muscle and fat samples were homogenized with dry ice to
a finc powder  All samples not analyzed immediately were stored frozen (ca. -20°C) until
analysis, Samples were analyzed for total radicactivity at the in-life facility (Inveresk Research,
Tranent, Scotland) and frozen samples were shipped within 2.3 months of collection to lsagro
Ricerca Srl {INovara, Italy) for extraction and metabolite analysis. Samples were stored frozen
{ca. -20°C at the analytical laboratory untit extraction and analysis.

Samples (hotl: fabels) of liver and kidney. as well as milk collected at 24, 72, 104, and 120 hours,
were extracied for metabolite idennfication/characterization. Muscle and fat samples were not
extracted boecause of Jow TRR (=0.007 ppm). Urine and feces samples were extracted to aid in
identificaticn: of milk and tissue metabolites.

Aliquots of miilk were lyophilized for 24 hours, and the resulting powder was extracted twice
with hexane cnd then twice with methanol. The hexane and methanol extracts were collected
after centrifugation; the methanol extract was concentrated and reserved for TLC analysis.
Nonextractible residues were dissolved in 0.2 M NaQOH for LSC analysis.

Aliquots of hemogenized liver and kidney samples were extracted (3x) with acetonztrile
(ACN}:50 mM ammonium bicarbonate (NH4HCO5) pH 8.5 (1:1, viv) and centrifuged. Liver
samples were further extracted with 50 mM NH4HCO; at pH 11 and centrifuged. Individual
extracts were ~adioassayed and ali extracts were combined for TLC analysis.

Subsamples of liver nonexlractable residues were further treated to release bound radioactivity.
Separate aliquots were further extracted with: (i) hexane; (ii) acetone:0.5 N HCI (1:1, viv); (iii)
surfactant; (ivi & N HCI at reflux (120 °C for 2 hours) and the hydrolysate was partitioned with
cthyt acetat.; or (v) protease in pH 7 buffer at 37°C for 48 hours.

The extracton fiowcharts are presented in Figures B.4.1.1 (milk), B.4.1.2 (liver and kidney), and
B.4.1.3 (liver nonextractable residues). These were copied from MRID 46578963 without
alteration,

PP Barcode 13 19614MRID Nos, 46578962 & 46578663 Page 7 of 25
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Nuture of the Residues in Livestock - Goat

Figure B.4.1.1. Extraction Scheme for Goat Milk.
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Figure B.4.1.2. Extraction Scheme for Goat Kidney and Liver.
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id

Figure B.4.1.3, Extraction Scheme for GGoat Liver Nonextractable Residues.
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B.4.2. Anablvtical Methodology

TRR in milk, urine, cage wash, and bile were determuined by LSC. TRR in tissues and feces
were determined by combustion/LSC; fat was somicated with scintillation fluid prior to LSC
analysis. Extracts and hydrolysates were radioassayed by L.SC, and nonextractable residues were
radiocassayed by combustion/LSC. The reported limits of quantitation (LOQ) for TRR
determinations were 0.002 ppm for muscle. liver, and kidney, and 0.001 ppm for fat {twice the
background; The [LOQ for milk was not reported.

Extracts of milk, liver, and kidney were subjected to TI.C' analysis for quantitation and
identification ot metabolites. Normal phase TLC analyses were conducted using silica gel 60
{154 plates and a solvent system of chloroform:methanol:ammonium hydroxide (75:22:3, viviv).
I'ELC plates were evaluated using radioimaging: luminescence was detected by a photo
multiphier.

DP Barcode 173194 14/MRID Nos. 46578062 & 46578963 Page 10 of 25
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Unreselved radioactivity (origin) was isolated from liver and kidney using preparative TL.C. The
plate zones were scraped off and extracted with ACN:water (1:1, v:v) and analyzed by normal
phase TLC usmg a solvent system of acetone:ethyl acetate:water:ammonium hydroxide
(30:25:24:1, ~voviv).

Metabolites 11 goat milk and tissues were identified by comparison with urine metabolites by
TLC. Representative milk extracts (24 and 120 hours) were co-chromatographed to establish
that the same metabolites were present in milk at different collection times. Liver and kidney
extracts were also co-chromatographed and contained the same metabolites. The milk and
kidney extracts were then co-chromatographed with goat urine, demonstrating that milk, kidney,
and liver metaholites corresponded to the urine metabolites.

Metabolites were 1solated from urine (120 hour ethyl acetate extract) using preparative TLC
{described abuve) and the isolated residue was analyzed by TLC and HPLC. HPLC analyses
were conducted using a C18 column, a gradient mobile phase of ammontum acetate pH 4.5 and
ACN. and « radiodetector. Isolated urine metabolites were co-chromatographed with \
radiolabeled reference standards or radiolabeled metabolites isolated from rat urine (Metabolism
Studies MEF. 02,15 and MEF.01.13). Feces and miik extracts were also co-chromatographed
with radiolibeled reference standards to identify metabolites at low levels in urine. Chemical
names and structures for the reference standards are presented in Appendix 1.

LC/MS analyses for confirmation of metabolite identifications were conducted using the same
LC conditiens discussed above, and mass spectrophotometer detection with electrospray
tontzation {1251) in the positive mode.

C. RESULTS AND DISCUSSION

Sample storage intervals and conditions are reported in Table C.1. Actual extraction and
analysis datex were not provided. Goat miltk, kidney, and liver samples may have been stored for
up to ~10 months based on the dosing daie and experimental end date. No storage stability data
are available to support the storage intervals and conditions of samples from the goat metabolism
study. The petitioner should submit the dates of extraction, initial TLC analysis, and metabolite
identification analyses. [If the imitial quantitative TLC analyses were conducted within 6 months
of sample collection, then supporting storage stability data will not be required to support the
additional snulvses for metabolite identification in goat matrices.

Total radiosctive residues (TRR) in goat milk and tissues are presented in Table C.2.1. TRR
were determunred at the in-life facility. TRR were 0.005-0.014 ppm in milk, <0.002 ppm in
muscle, 0.003 ppm in omental and renal tat, G.125 ppm in liver, and 0.090 ppm in kidney from a
goat orally dosed with ['*C-5-pyrimidinyl jorthosulfamuron (PY label) at 10.26 ppm in the diet
for & consecutive days. TRR were 0.004-0.016 ppin in milk, 0.007 ppm in muscle, (.003 ppm in
omental and renal fat, 0.131 ppm in hver, and 0.144 ppm in kidney from a goat orally dosed with
['4(_7--{,?—plm‘«_‘~_ Jorthosulfamuron (PH tabel) at 13.11 ppm in the diet for 5 consecutive days. TRR

P Barcode 2 19614/MRID Nos. 46578062 & 46578963 Page 11 of 25
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were highest in liver and kidney. and <0.0} ppm in muscle and fat. The TRR were consistently
low 1n milk but appear to plateau at 72 hours for the PY label goat and 48 hours for the PH label
goat. The majonty (90-97%) of the administered dose was excreted: ~50% in the feces, ~32-
40% in the urine, and ~8% in the cage washes. Refer to Figures C.2.1.1. (PY label cumulative
excreta), ' 2,12, (PY label milk), C.2.1.3. (PH label cumulative excreta), and C.2.1.4 (PH label
milk) for the percent of the administered dose in excreta and the TRR in goat milk over time.
These figures were copied without alteration from MRID 46578962,

The distribution of the radioactivity in goat milk, kidney, and liver is summarized in Tables
C.2.2.1. (PY Tabel) and C.2.2.2. (PH label). Muscle and fat were not extracted because the TRR
were <0.01 ppmi. The distribution of radioactivity was similar between the two labels. The
majority of the radioactivity was releascd with solvent extraction; ~95-103% TRR from milk
with methano!, and ~93% TRR from kidney and ~43-69% TRR from liver with
ACN/ammonium bicarbonate. Additional radioactivity was released from the nonextractable
residues of i er with chemical or enzyme hydrolyses. Protease hydrolysis released the largest
amount (45" TRR from PY label liver and 22% from PH label liver). Nonextractable residues
were nondetectable in milk and <5% TRR (<0.005 ppm) in kidney (both labels). Nonextractable
residues remaining in liver after enzyme hydrolysis were not determined; however, based on the
total radioactivity released, the nonextractable residues would be <10% TRR in liver (both
labels). These procedures adequately extracted and characterized the majority of residues from
goat mitk and tissues. Accountabilities ranged from 92 to 100%. Residues were quantitated by
TLC and were identified with goat unine metzholites using TLC, HPLC, and/or 1.C/MS.

The characrernization and identification ot residues in goat milk, kidney, and liver are
summarized i Tables C.2.3.1. (PY label) and €.2.3.2. (PH label). The metabolite profile
differed somcewhat between the PY and PH labels, demonstrating possible cleavage of the
molecule between the two rings. Parent orthosulfamuron was identified in all goat milk and
tissue samples. The parent was present at low levels in milk, accounting for £.9-11.2% TRR
(0.001 ppm) 1n PY label milk, and 7.9-16.6% TRR (0.001-0.002 ppm) in PH label milk. The
parent was identified as a major residue in tissues, accounting for 26.4% TRR (0.024 ppm) in PY
label kidney, 27.8% TRR (0.037 ppm) in PH label kidney, 12.7% TRR (0.016 ppm) in PY label
liver, and ?11.5% TRR (0.030 ppm) in PH label hiver.

Pyr-G-Suli DOP urea was identified as the major metabolite in PY label milk and kidney
accounting for 39.1-76.4% TRR (0.005-0.011 ppm) in milk and 25.7% TRR (0.023 ppm) in
kidney; Pyr-C-Sulf DOP urea was also identified 1o Hver as a minor metabolite (3.3% TRR,
0.004 ppm}. Pyr-O-Sulf DOP urea only contaims the parent pyrimidinyl ring and, therefore, was
not identified in any PH label goat matrices. DOP urea, another pyrimidinyl ring metabolite, was
only identified in liver at 3.8% TRR (0.005 ppim).

Metabolitcs M-desm-O-desm IR5878, N-desm IR5878, and O-desm IR5878, each with the
molecule bridee between the two rings intact, were identified in both PY and PH label goat
matrices.  N-desm IR5878 was a significant residuc accounting for 9.4-17.0% TRR (0.001-0.002
ppm) in PY label milk, 13.3% TRR (0.012 ppm} in PY label kidney, and 7.3% TRR {0.009 ppm)
n PY label Bieer: and 21.9-34.99% TRR (0.003-0.005 ppm) in PH label milk, 17.79% TRR (0.023
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ppm) in PH label kidney, and 10.9% TRR (0.016 ppm) in PH label liver. O-desm [R5878 was
identified as a minor residue in all milk and tissue samples; 2.7-8.2% TRR (<0.001 ppm) in milk,
3.4-4.0% TRR {<0.005 ppm) in kidney, and 4.1-7.0% TRR (<0.010 ppm) in liver {(both labels).
N-desm-O-desm IR5878 was also identified as a minor residue, accounting for 2.5-7.2% TRR
(<0.001 ppm) in PH label milk, 1.8-2.5% TRR (0.002 ppm) in PY and PH label kidney, and
1.4% TRR 10.002 ppm) in PY label liver. N-desm-O-desm IR5878 was not detected in PY label
milk or PH lahel liver.

Metabolites MBS acid, N-desm DB amine, and DBS amide were only identified in PY label milk
and tissues because each contains only the parent phenyl ring. DBS acid accounted for 8.6-
15.2% TRR (-20.002 ppm) in milk, 11.4% TRR {0.015 ppm) in kidney, and 4.6% TRR (0.007
ppm} in hver: N-desim DB amine accounted for 9.4-16.3% TRR (<0.002 ppm) in milk, 13.8%
TRE (0.018 ppm) in kidney, and 8.0% TRR (0.012 ppm) in liver; and DBS amide accounted for
10.6-14.1% TRR (0.002 ppm) in milk, 4.5% TRR (0.006 ppm) in kidney, and 3.9% TRR {0.006
ppm} in liver

A significant amount of radioactivity in goat liver was characterized as protein-bound residues
(45.5% TRR. 0.057 ppm in PY label liver and 22.6% TRR, 0.032 ppm in PH label liver). The
remaining residues in goat milk and tissues were characterized as unknowns totaling 2.7-15.9%
TRR in milk and 11.8-20.4% TRR in kidney and liver, with individual peaks accounting for
<0.01 ppny

[dentifications ot orthosulfamuron, N-desm-O-desm IR5878, N-desm IR5878, O-desm IR5878,
N-desm DES amine, and Pyr-O-Sulf DOP urea were confirmed by LC/MS analysis of the
metabolites in goat urine.

There were no apparent adverse health effects of the test substance to the test goats as
determined by chinical observations, measurements of bodyv weight, feed consumption, and milk
production.

C.1.  Storage Stability

Samples were analyzed for total radioactivity at the in-life facility. Frozen samples were shipped
within 2.3 months of collection to the analvtical laboratory where samples were stored frozen
(ca. -20°C until extraction and analysts. Extraction and analysis dates were not provided. The
petitioner indicated that analyses were performed by April 2003, The maximum storage interval
from collection to analysis was based on the dosing date and an analysis date of April 2003,
Assuming anclysis was conducted on the last day of the month; milk, kidney, and liver samples
may have been stored for up to 5.5 months. No data were submitted to support the storage
mtervals avd conditions of samples from the goat metabolism study.

TABLE C.1. Sunmmary of Storage Conditions.

Matiix Storage Temperatue | Actual Stoiage Duration ! | Interval of Demonstrated Storage Stability
0

Goat rolke kudnes and liver <20 <107 days (5.5 months) | None provided

DF Barcode 13196 4MRID Nos. 46578962 & 40578062 Page 13 of 25
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' Actual extraciion and analysis dates were not provided. The maximum storage interval is based on the petiticner’s statement
that analysis v s - ompleted by Aprit 2003; duration from harvest to analysis was caleulated assuming analysis on the last day of
the month,

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

TABLE C.2.1. Total Radioactive Residues {TRR) in Milk, Tissue and Excreta.
Kstriy Collection Timing PY Label ~ Goat F1 PH Label -~ Goat F2
% AD ppm Y% AD ppm
Urine Dose Day 1-5 {0-120 hour) 39.74 : 312.09
Feces Dose Pay 1-5 {0-120 hour) 5001 ' o 49 82
Cage Wash Daose Day 1-5{0-120 hour) 7.51 . . 8.35
Milk 8 hour 0.0 0.0035 0.0 0.004
24 hour 0.02 0.009 .01 0.013
32 hour 0.02 0.0t0 102 C0.013
48 hour 0.04 0.0¢1 2,03 0.013
56 hour 0.05 0.010 0.03 0.013
T2 hour 0.07 0.012 0.05 0.013
80 hour 0.07 0.012 0.05 0.012
96 hour (.09 0.014 0.06 0.011
104 hour 010 0.012 0.07 0013
120 hour 0.12 0.014 0.09 0.016
Muscle At sacrifice : <0.002 - 0.007
(LOQ)
Fat, omental At sacrifice (.003 0.003
Fat, renal At sacrifice 0.003 0.003
Kidneys At sacrifice (.02 0.090 002 0.131
Liver At sacrifice 013 0,125 043 0.144
Bile At sacrifice (.05 1.811 0.06 1.337
Sunt of Administered Dose (%) 97.58 Q.56
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FIGURE ¢ .2.1.1. Pharmacokinetics of Orthosulfamuron in Excreta of PY Label Goat
Animal 1F (dosed with ['*C.5-Pyrimidiny!-IR5878)
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FIGURE (°.2.1.2, Pharmacokinetics of Orthosulfamuron in Milk of PY Label Goat
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F IGURE {..2.1.3. Pharmacokinetics of Orthosulfamuron in Excreta of PH Label Goat
Animal 2F (dosed with ["'C-U-Pheny!]-1R5878)
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FIGURE €.2.1 4. Pharmacokinetics of Orthosulfamuron in Milk of PH Label Goat
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TABLE C.}.2.1. Distribution of the Parent and the Metabolites in Lactating Goat Matrices when Dosed with
[Pyrimidinyl-"“C|Orthosulfamuron at 10.26 ppm.

Metabolite Fraction Mitk, 24 hr Milk, 72 Mitk, 104 hr | Milk, 120 br Kidney Liver
TRR=0.009 ppm | TRR= 0.012 ppm]TRR= 0.012 ppm| TRR= 0.014 ppm | TRR= 0.090 ppm | TRR= 0.125 ppm
WIRRE ppm | %TRR | ppm | %TRR| ppm | %TRR| ppm | %TRR | ppm | %TRR | ppm
Solvent extract - 1026 [ 0009 1 9728 1 0,012 19745 | 0012 | 9625 P 013 F 92,57 | 0.083 | 48.28 | 0.060
Orthosulfamuren 1123 000101 925 j0.00111 983 [6.0012] 891 JO.0012F 2641 |0.0238] 12.72 0.0159
Pyr-O-Sulf DOP urea 5915 10.0053] 67.95 F0.0082] 69.23 |0.0083] 76.36 |0.0107] 25.66 [0.0231] 3.34 |0.0042
N-desm-O-desm 1R3878 -~ — — - - - - - 2446 [0.00622] 1.40 J0.0017
N-desm JR537+ 16.56 [0.0015] 13.08 10.0016] 1527 |C.0018| 9.37 §0.0013} 13.34 |0.0120] 7.30 |0.0091
O-desm IRER™H 6.71 |0.0006] 530G [0.0006) 2.94 |0.0004] 2.68 [0.0004F 3.95 [0.0036] 4.07 |0.005]
DQP urea -- -- - -- - -- -- -- -- 377 10.0047
Unknown {pyvr-1) 7 -- - - -~ - -~ - - 11.50]0.0104] 7.08 ]0.0089
Unknown {ryr- 3} 595 10.0005] 4.42 Y0.00051 2,71 [0.0003] 2.69 [0.0004] 4.01 |0.0636] 2.43 |0.0030
Unknown (pyr- %) -- - - -- - - - 4.90 10.0044] 589 [0.0074
Nonextractalte 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 5.07 | 0,005 47.2) | 0.059
-Hexane soluble iR ' - -
-Surtaciant sotuile 8.11 | 0.010
-Acidic acetune soluble 542 | 0.007
~Acid (reflux} hedrolysate 31.72 1 0.040
-Protease hydrolvsate 4546 1 0.057

Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix in question.

5 . .- Lo R . . .. . .
“ Milk was extrac..¢ with methanol (the initial hexane extraciion did not release any rodioactivity); tissues were extracted with

ACN/NHGHC

“Pyr-bwas resol ad as 8 peaks cach present at <3.48%,

TRR (<(1.0031 ppm) in kidney and <2,66% TRR (<0.0033 ppm) in liver.

1

TABLE C.2.2.}, Distribution of the Parent and the Metabolites in Lactating Goat Matrices when Dosed with
[Phenyl-"*C]Orthosulfamuron at 13.11 ppm.

Metabolie: [ -acrion

Milk, 24 he

Milk, 72 ht

Miik. 104 hr

Milk, 120 hr

Kidney

Liver

TRR= 0013 ppin

TRR=0.013 ppm

TRR= (1013 ppm

TRR=0.016 ppm

TRR= 0,131 ppm

TRR=0.144 ppm

%TRR | ppm | %TRR | ppm | %TRR| ppm { %TRR| ppm | %TRR| ppm | %TRR | ppm
Solvent extrac © 9942 1 00121 9970 [ 0.013 | 97.81 | 0.013 19543 1 0.015{ 0273 F 0121 § 69.23 | 0.100
Orthosulfamuon 16,64 10.00221 &4% [00001| 931 06012 7.80 JO.0013] 27.83 j0.0365) 20,49 100295
N-desm-O-desin IR5878 | 248 10,0003} 547 {00007 490 |0.0006] 7.i9 10.0012] 1.81 [0.0024 -- --
N-desm [R5873 30.15 10.00391 24.25 1000321 34.94 |0.0045) 21.86 [0.0035] 17.72 [0.0232] 10.88 [0.0157
O-desm [R3874 BA7 100011 7.1¢0 10.0009F 567 [0.0008] 808 [0.00131 344 [0.0045] 7.00 j0.0101
DBS acid J521 10,0020 971 jO0013] %60 100611 1276 |0.0020] 11.41 |0.014%] 4.62 | (0067
N-desm DB aivine 9.40 10.0012] 16.25 [0.0021] 13,85 {0.0018] 14.23 |0.0023] 13.79 |0.0181| 8.04 [0.01106
DBS amide 10.56 [0.0014] 12,94 [0.0017] 14.00 {0.0018] 12.10 |0.0019] 4.54 0.0060] 3.92 |0.0057
Unknown (phe-1) ; - - 6.87 10.00009] 260 |0.0003] 7.44 [0.00(2] 696 10.0091] 941 [0.01306
Unknown (rhe 2) 740 [0.0010] &66 [00011] 594 J0.0008] 844 |0.00i4] 4.87 [0.0064]| 5.08 [0.0073
Nonextractabic 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.63 1 0.002 | 2429 | 0.035
-Hexane soluhle o -- --
-Surfactant sorahic 352 | 0.005
-Acidic acetare ~oinble 3.52 | 0.005
-Actd {reflux} by robysate 10.23 | 0,028

DP Barcode 12 190T4/MRID Nos. 46578067 & 46578063
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OrthosulfamuronIRS878/PC Code 108209Tsagro Sp A
DACOGZOPPTS 860 1300/QECDIT 6.2.2. 623 & 1TTAR2.84.1,84.2
J\@‘lurc of the Residues in Livestock - Goat

TABLE C.2.2.2, Distribution of the Parent and the Metabolites in Lactating Goat Matrices when Dosed with
{Phenyl-"*C]Orthosulfamuren at 13.11 ppm. '

Metabolite Tracrion Milk, 24 hr Milk, 72 hr Mill, 104 br | Milk, 120 hr Kidney Liver
TRR= 0.013 ppm|[TRR=0.013 ppm|TRR=0.013 ppm| TRR=0.016 ppm{TRR= 0.131 ppm] TRR= 0.144 ppm
%TRR| ppm | %TRR| ppm | UTRR| ppm | %TRR | ppm %TRR ppm { %TRR | ppmn
-Protease hydrolysate : - 22,57 0.032

1 . Shading indicites that the extraction step "md for churacterization dﬂ(h]y\lk was not LOﬂdUCth for the matrix In guestion.

* Milk was extricied with methanol (the initial hexane extraction did not release any radioactivity); tissues were exéracted with
ACNINHHCO .
*Phe- 1 wag veshood as 8 peaks each present at £1.21% TRR (20.0016 ppm) in kidney and <2.61% TRR (<0.0038 ppin} in liver.

TABLE C.2.3. 1. Summary of Characterization and Identification of Radioactive Residues in Lactating
Goat Matrices when Dosed with [Pyrimidinyl-"*C}Orthosulfamuron at 10.26 ppm.
Compound Milk, 24 hr Milk, 72 hr Milk, 104 hr Milk, 120 hr Kidney Liver
TRR=0.009 ppm | TRR=0.012 ppm | TRR=0.012 ppm | TRR= 0.014 ppin | TRR=0.590 ppim § TRR= 0.125 ppn
%TRR | ppm | %TRR | ppm | %TRR | ppm | %TRR{ ppm | %TRR | ppm { %TRR | ppm
Orthosulfamuion FL23 | 0.0010) 923 1006011 983 [0.0012] 891 |0.0012} 2641 | 0.0238] 12.72 | 0.0159
Pyr-0)- Sulf DO 5905 1 0.0033 | 67.96 | 00082 6923 [ 0.0083 ] 7030 | 0.0107] 25.66 | 0.0231 ) 334 }0.0042
urca
Nodesm-O-des -- - -- - - - - 246 [6.0022| 1.40 (0.0017
[R5&73
N-desm IR587 8 1690 | 0.0615] 13.0R 00016 1527 | 0008 937 |0.0013] 13.34 | 0.0120| 7.30 [0.009%
O-desin [R5 6071 | 00606 530 10.0006] 294 [G.0004] 268 [0.0004] 385 [0.0026]| 4.07 ]0.0051
DOF vrea - - - - = -- - -: 3.77 }0.0047
Unknowns 595 00005 442 00005 270 | 00003 2.69 10.0004] 2041 {00184 1540 | 0.0193
Protein bound -- -- -- - - -- - -- .- 4546 | 0.057
Total identifical 94.05 | 0084 ] 9557 |0.0F15] 9727 | 0.0117] 97.32 1 0.0136] 71.82 |6.0647] 32.6 ]0.0407
Total characterized 595 00605 442 [00005] 271 | 5.0003] 2.69 000041 2041 [ 0.0184 | 60.86 | 0.0763
Total extractablec 1026 | 0G0 | 9728 [ G012 9745 F 0012 ] 96.25 ] 0.013 | 9257 | 0.083 | 93.74 | 0.117
Unextractable (PES) ] 0.0 0.0 0.0 0.0} 0.0 0.0 0.0 .0 5.07 | 0.005 | NRY NR
Accountability” 100} 100 HY 93 OR =44
Residues renuaning after exhaustive extractions.
Accountabilivy (Tomal extractable + Total unextractable)/(YRR from combustion analysis; see TABLE C.2.1) % \Oﬂ

© NR = Notreported. Nonextractable residues after erzyme hydrolysis were not analyzed: however, based on the extractable and
crizyme hydrolvee | residues, the remaining bound residues would pe < 10%, TRR.

TABLE C.2 .32 Snmmary of Characterization and Identification of Radioactive Residues in Lactating
Goat Matrices when Dosed with [Phenyl--l4C|0rthosulfamuron at 13.11 ppm.

Compound Milk, 24 hr Milk, 72 hr Miik, 104 hr Milk, 126 hr Kidney Liver
TRR:=0.013 ppin | TRR= 0.013 ppn | TRR= 0,013 ppm | TRR=0.016 ppur | TRR=0.131 ppm | TRR= 0.144 ppm
%TRR | ppm | %TRR | ppm | %TRR | ppm | %TRR | ppm | %TRR | ppm | %TRR |} ppm
Orthosuifamuton 16.64 | 0.0022 &48 | 00011 931 [0.0012] 789 J0.0013] 27.83 | 0.0365] 20.4% 1 0.0295
Nedesm-O-desin 248 100003 | 547 00007 496 | 00000 700 pFO00I2] L.EE 10.0024 -- --
IR5RTR
N-desim IR3878 30,15 | 0.00393 24.25 | 0.0032 | 34.94 [0.0045] 21.80 [0.0035] 17.72 {0.0232] 10.88 | 0.0157
O-desin IR387Y 817 (O00111 710 (000091 597 |00008{ 8.08 [0.0013] 344 J0.0043) 760 |0.0101
DBS acid 1520 1000201 971 Joom3] 860 00011 ] 1270 [0.0020] 1141 §0.0149] 4.62 | 0.0067
N-desin DB arone 940 10.0032] 1625 000217 385 { 000184 1423 | 0.0023] 1379 100181} 804 J0.0116
DBS amide 1056 [ @.0084] 1204 JOO001T] 2400 10.0008] 12,10 [ 0.0019| 454 {0.0060] 392 | 0.0057

DP Barcode 113 196 14/MRID Nos. 46578962 & 45578963 Page 18 0of 25
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TABLE C.2.3.2. Summary of Characterization and Identification of Radioactive Residues in Lactating
Goat Matrices when Dosed with [Phenyl-'"*C]Orthosulfamuron at 13.11 ppm.
Compound Milk, 24 hr Milk, 72 hr Milk, 104 hr Milk, 120 hr Kidrey Liver
TRR=0.013 ppm | TRR=0.013 ppm | TRR= (1013 ppm | TRR=0.016 ppm | TRR=10.131 ppni | TRR= 0.144 ppin
%TRR | ppm | %TRR | ppmn | %TRR| ppm | %TRR | ppm | %TRR | ppm | %TRR | ppm
Unk=siowns 7.40 10.0010] 1553 10.0020] 8.54 [0.00i1] 1588 |0.0026] 11.83 [0.0155] 14.49 | 0.0209
Protein bound -- - -- - — - -~ - -- 22,57 | 0.032
Total identified 9261 {00121 842 {00i10] 91.72 | 0.0118] 84.11 1 0.0135| §0.54 J0.1056 ] 54.95 | 0.0793
Total characterized 7.40 {0.0010) 1553 | 0.0020] 854 |0.0011] 1588 J0.6026| 11.83 | 0.0155} 37.06 | 0.0529
Total extractabic 9942 | 0.013 19970 | 0.013 | 97.81 | 0.013 | 9543 | 0.015 | 9273 ] 0121 } 91.8 | 0.132
Unextractable (PESY | 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 1.63 | 0.002 | NR? NR
Accountability” 100 100 o0 94 94 >02

Residues remaining afier exhaustive extractions.

> Accountability - (Total extractable + Total unextractable}(TRR from combustion analysis, see TABLE C.2.13 * 100.

* NR = Not reportad. Nonextractable residues after enzyme hiydrolysis were not analyzed; however, hased on the extractable and
enzyme hydrelvzed residues, the remaining bound residues would he <10% TRR.

C.3.  Proposed Metabolic Profile

In the goat metabolism study, the radioactivity in goat milk, muscle, and fat was negligible, and
very low in the liver and kidneys. The parent was metabolized to metabolites both with the
molecule bridge intact or broken between the pyrimidinyl and phenyl rings, and a significant
amount of the residue in liver was eveniually bound to protein. The metabolic pathway for
orthosulfarmuron in goats is similar to that in rats.

DP Barcode 123:9614/MRID Nos. 46575962 & 46578963 Page 19 of 25
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Zef  Orthosulfamuron/IR5878/PC Code 108209/1sagro S.p A.
<8 £24C0O 6.2/0PPTS 860.1300/0ECD 11 6.2.2. 623 & TIA 82,841,842
' “ature of the Residues in Livestock - Goat

FIGURE (. .%x.1. Proposed Metabolic Profile of Orthosulfamuron in Lactating Goat.
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Orthosulfamuron/IR3878,/PC Code 108209/ Tsagro Sp.A.
DACO 62/0PPTS 860.1300/0ECD 6.2 2. 623 & IIIAR.2.84.1,84.2
Mature of the Residues in Livestock - Goat

TABLE C.3.1,  ldentification of Compounds from Metabolism Study.

Comimon name/vode Chemical name Chemical structure
Figure C.3.1 113 No.

Orthosulfamu:or 2-[[{[[{4.6-dimethoxy-2-pyrimidinyl)-
aminojcarbonyllamino]sulfonyl Jamino]-N N-
dimethylbenzamide

Pyr-03-Sulf DOP wrea (4,6-dimethoxy-5-sulfate pyrimidin-2-yurea

N-desm-0-desm [R3878 | | -(4-methoxy-6-hydroxypyrimidin-2-y1)-3-
f2-(methylcarbamoyl} phenylsulfamoyljures

N-desm [R5%78 1-{4.6-dimethoxypyrimidin-2-y)-3-{2-
{methylcarbamoyi)pheny sulfamovitures

0—CH,
O-desm IR5#7 1-(4-methoxy-6-hydroxypyrimizlin-2-yI}-2- /(-IH:
[2-(dimethylcarbamoyl) HO—N
phenylsulfamoyl|urea =0 o sl
— I N
7N S . y
—N I N N —-»<\ >
H g H H /
— . {
0—CH,
DO?P urea {4,0-dimethoxypyrimidin-2-ylurca O (—CH,
J N
- .
H.N N
: H N/
N-
(_}'_CH?‘
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§  Orithosulfamuron/IRS878/PC Code 108209/1sagro S.p.A.
DACO 6.2/0PPTS 860 1300MOECD 11 6.2.2. 62,3 & TTITA 8.2.8.4.1,84.2
Naiure of the Residues in Livestock - Goat

pee el
£

TABLE C.3.1. Identification of Compounds from Metabolism Study.
Commeon naine/vode Chemical name Chemical structure
Figure C.3.1 1D No.
DBS acid 2-sulfoamino-N N-dimcthylbenamide ' /CH3
H,C—N
>:(_| o
lgl
T
2 NT || "oH
— H 0O
N-desm DB 2 nine 2-amino-N-methytbenzamide CH,
H,C—N
=)
—~—NH,
DBS amide 2-sulfamoylamino-NN-dimethy Ihenzamide /CHS
H,C—N
; \
G O
Il
AN S
N7 || ThH,
N/ Ho

D. CONCLUSION

Total radiouciive residues (TRR) ranged from 0.005 to 0.014 ppm in milk, <0.002 ppm in
muscle, 0.003 ppm in omental and renal fat, 0.125 ppm in liver, and 0.090 ppm in kidney from a
goat orally dosed with ['*C-5-pyrimidinylJorthosulfamuren (PY label) at 10.26 ppm in the diet
for 5 consceuiive days. TRR were 0.004-0.016 ppm in milk, 0.007 ppm in muscle, 0.003 ppm in
omental and renal fat, 0.131 ppm in liver, and 0.144 ppm in kidney from a goat orally dosed with
['4C-U—phcn}'|.]ur1h05ulfamur0n (PH label) at 13.11 ppm in the diet for 5 consecutive days.
Residue churacterization was conducted only for representative milk, kidney, and liver as these
goat matrices contained radioactivity greater than 0.01 ppm, and the distribution of the
radioactivity was similar between the two labels. Following solvent extraction of residues with
methanol or ACN/ammonium bicarbonate, and enzyme (protease) hydrolysis (liver only), ~92-
103% of the TRR was extractable from milk, kidney, and liver.

The metabolite profile differed somewhat between the PY and PH labels, demonstrating
cleavage ot the molecule between the two rings. Parent, orthosulfamuron, was identified in all
goat milk and tissue samples. The parent was present at low levels in milk (both labels),
accounting for 7.9-16.6% TRR (<0.002 ppm). The parent was identified as a major residue in

DP Barcode 1131G614/MRID Nos, 46378962 & 46578663 Page 22 of 25
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“Bed  Oribosulfamuron/IR5878/PC Code 108209/ Tsagro Sp.A.
T 7&% DACO 6.2/0PPTS 860 1300/CECD 11 6.2.2. 6,23 & U]A‘S.Z, 8.4.1,84.2
= ~atura of the Residues in Livestock - Goat

tissues. accounting for 26.4-27.8% TRR in kidney (both labels), 12.7% TRR in PY Jabel liver,
and 20.5% TRR in PH label liver. :

Pyr-O-Sulf DOP urea was identified as the major metabolite in PY label milk and kidney
accounting tor 39.1-76.4% TRR in milk and 25.7% TRR in kidney. Pyr-O-Sulf DOP urea was
also identified in PY label liver as a minor metabolite (3.3% TRR). Pyr-O-Sulf DOP urea only
contains the parent pyrimidinyl ring and, therefore, was not identified in any PH label goat
matrices. [DOP urea, another pyrimidinyl ring metabolite, was only identified in liver at 3.8%
TRE.

Metabolites N-desm-O-desm IR3878, N-desm TR5878, and O-desm IR5878, cach with the
molecule bridge between the two rings intact, were identified in both PY and PH label goat
matrices. N-desm IR5878 was a significant residue accounting for 9.4-17.0% TRR in PY label
milk, 13.3% TRR in PY label kidney, and 7.3% TRR in PY label liver; and 21.9-34.9% TRR in
PH label milk, 17.7% TRR in PH label kidney. and 10.9% TRR in PH label liver. O-desm
IR5878 was identitied as a minor residue (<9% TRR) in all milk and tissue samples. N-desm-O-
desm IR587& was also identified as a minor residue (<8% TRR) in PH label milk, PY and PH
label kidnev. and PY label liver; N-desm-O-desm IR5878 was not detected in PY label milk or
PH iabel hiver.

Metabolites IDBS acid, N-desm DB amine, and DBS amide were only identified in PY label mitk
and tissues hecause each contains only the parent phenyl ring. DBS acid accounted for 8.6-
15.2% TRR in milk, 11.4% TRR in kidney, and 4.6% TRR in liver; N-desm DB amine
accounted ior ©.4-16.3% TRR in milk, 13.8% TRR in kidney, and 8.0% TRR in liver; and DBS
amide accounted for 10.6-14.1% TRR in milk, 4.5% TRR in kidney, and 3.9% TRR in liver.

A significant amount of radioactivity in goat liver was characterized as protein bound residues
(45.5% TRR :rn PY label liver and 22.6% TRR in PH label liver).

In the goat mctabolism study, the radioactivity in goat milk, muscle, and fat was negligible, and
very low in the liver and kidneys. The parent was metabolized to metabolites both with the
molecule biidge intact or broken between the pyrimidinyl and phenyl rings, and a significant
amount of the residue in liver was eventually bound to protein. The metabolic pathway for
orthosulfarmuron in goats is similar to that in rats.

E. REFFRENCES

None.
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Orthosultamuron/IR5878/PC Code 108209/ Isagro S.p A,
DDACO 6 2/0OPPTS 860, 1300/0ECD 116.2.2,6.23 & TTA 8.2, 84.1,84.2
Nature of the Residues m Livestock - Goat

APPENDIX L

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

Comranon nare,
Company code

Chemical name

Chemical structure

i HC]Orthosulfal nuror;
IRSE78 (PY and PH label}

2-[{[{1(4,6-dimethoxy-2-pyrimidiny1}-
amino]carbonyllaniinosulfonvl]amino]-
N N-dimethylbenzamude

% -N N N— *
HoH H N /
—_— Q N
0—CH,
[MC|Pyr-0-51:1 DOP urea (4,6-dimethoxy-S-sultate pyrimidin-2- 5 OCH,
(PY-label in it crmed ylurea ( “
L N=—=
T
HN N—<\ —07" || ~oH
H / O
O—CH,

[MCIN-desm-1)-desm IR5878
(PY and PH fubel in rat urine)

1-(d-methoxy-6-hydroxypyrimidin-2-v1)-
3-[2-(methylcarbaincy!)
phenylsuitamovljurea

[MCN-desm IR5878
(PY and PH lubel in vat urine)

1-(4,6-dimethoxypyrimidin-2-y1)-3-[2-
(methylearbamoyliphenyisulfamoyvijurea

[¥CIO-desny IR=§78
(PY and PH lubal tn rat urine)

1-(4-methoxy-6-hydroxypyrimidin-2-vI)-
3-[2-(dimethyicarbamoyl)
phenylsulfamov|]uren

CH
7/
H.C—N
-0 0 OH
N isl H fN_—
L,
Ty ™y )
— O N
0—CH,
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<Irihosulfamuron/IR3878/PC Code 108200/ Isagro S.p.A.
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Nature of the Residues in Livestock - Goat

APPENDIX 1.

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

Common nar.:
Company codr

Chemical name

Chemical structure

["C-S-pysimilin i |DOP urea

(4.6-dimethoxypyrimidin-2-v]urea

O

[MC-L-pheny 1IDBS acid

Z-sulfoamino-N N-dimethythenzamide
, ¥

N-desmn DB a:ving

2-amino-N-methylbenzamide

[PC-U-pheny i I35 amide

2-zulfamoylomino-N,N-
dimethylbhenzamidc
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A+l Orthosulfamuron/IRS878/PC Code 108209/1sagro S.p.A.
;%% 13,400 7.4.3/0PPTS §66.1850/0LCD LA 6.6.3, 6.8.7 and HIA 8.6
. YO Cenfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

Primary FEvaluator  Douglas Dotson, Chemist, RAB2 Vi LO%/ Date: 2/14/2007

P ptemt)

Peer Revicwer Dennis McNeilly, Chemist. RAB2 Date: 2/14/2007

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Suite 300; Rockville, MD 20850; submitted 06/12/2006). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OPP) policies.

STUDY REPORT:

46578966 Rizzo, F.; Pizzingrilll, G. (2004) Uptake, Translocation and Metabolism of [(C)-
pyrimidiny!| IRSE78 in Rotated Crops of Wheat. Carrots and Lettuce. Project Number:
MEF.02.06. A2 06.06/01. Unpublished study prepared by Isagro S R.L. (Formerly Agrimont).
204 p.

EXECUTIVE SUMMARY:

Isagro S.p.A. nas submitted a confined rotational crop study with [*C-5-pytimidinyt)
orthosulfarnuron (PY label: specific activity 112.2 pCi/mg). The radiolabeled test substance was
mixed with acetomtrile/water and applied micro-dropwise to sandy loam soil in plastic pots,
maintained outdoors, at a nominal rate of 0.067 1b ai/A. Carrot (root vegetable), lettuce (leafy
vegetable), and wheat (small grain) were planted in the treated soil as representative rotational
crops at planiback intervals (PBIs) of ca. 30, 120, and 365 days. The in-life and analytical
phases of the study were conducted at Isagro Ricerca (Novara, Italy).

Total radicactive residues (TRR) accumulated at >0.01 ppm in carrot tops planted 42, 127, or
376 days afier treatment of the soil. TRR also accurnulated at >0.01 ppm in wheat straw rotated
crops planted 29, 121, or 365 days after treatment of the soil. TRR were below 0.01 ppin in
carrot root, lettuce, wheat forage, and wheat grain rotated crop matrices at all plantback intervals
(PBIs). in varrot tops and wheat straw, TRR were highest at the ~120-day PB]. Residues were
0.0229 ppm at the 42-day PBIL, 0.0401 ppm at the 127-day PBI, and 0.0299 ppm at the 376-day
PBI in camrot tops. Residues were 0.1090 ppin at the 29-day PBI, 0.1224 ppm at the 121-day
PBI, and 0.5951 ppm at the 365-day PBI in wheat straw. In the other crop matrices with very
low TRR, tlie TRR appear to decline with fater PBIs.

Rotated crop roatrices with TRR >0.005 ppm werce subjected to residue characterization. The
majority ot the radioactivity (57-89% TRR) was extracted from the rotated crop matrices using
ACN/ammon:um bicarbonate. Extracts containing »0.01 ppm (carrot tops and wheat straw, all
PBIs), were partitioned into DCM, ethy! acetate, and aqueous soluble phases for metabolite
analysis. Tihic majority of the extractable residue in carrot tops was organosoluble, while the
majority ol the extractable residue in wheat straw was aqueous soluble. Nonextractable residucs

DP Barcode 113! 9514/MRID No. 46578966 Page 1 of 17
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Cirthosulfamuron/TRS878/PC Code 108209/1sagro Sp.A.
PACO74.3/0PPTS 860.1850:0ECD NA 6.6.3. 6.8.7 and [1IA 8.6
 onfined Accumulation in Rotaticnal Crops - Carrot, Letiuce & Wheat

in the extracted crop matrices were <(0.01 ppm in carrot tops, lettuce, wheat forage, and wheat
grain, and =0 04 ppm in wheat straw. Accountabilities ranged from 95% to 114%. The
extraction procedures extracted sutficient residues from all PBIs. Metabolites (and the absence
of the parent) were quantitated and identified by co-chromatography with the respective
radiolabeles standard using normal and reverse phase TLC.

Only carrol top and wheat straw extracts contained sufficient radioactivity for metabolite
analysis. Total identified residues ranged from 58% to 86% TRR. The parent, orthosulfamuron,
was not identified in rotated carrot tops or wheat straw at any PBL. The major and only
metabolite 1dentified in rotated crop matrices was DOP urea. DOP urea accounted for 80.4%,
75.1%, and 86.3% TRR (0.018-0.030 ppm) in carrot tops from the 42-, 127, and 376-day PBIs,
respectively. DOP urea accounted for 75.1%, 63.1%, and 58.0% TRR (0.055-0.082 ppm) in
wheal straw trom the 29-, 121, and 365-day PBIs, respectively. The remaining extractable
residues in carrot tops were characterized as two unknowns in the ethyl acetate phase, each
present at <. ppoy.

Nonextractablc residues were further characterized as cellulose- and lignin-bound residues
accounting for -5-9% TRR in carrot tops (all PBIs). ~13-18% TRR in 29- and 12[-day PBI
wheat forage, -8-13% TRR in wheat straw (ail PBIs), and ~21-26% TRR in wheat grain (all
PBIs). The urcharacterized nonextractzble residues represented <0.03 ppm ir: these rotated crop
matrees.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the confined rotational crop residue data
are classified as scientifically acceptable. A confined rotational crop study with [M'c-u-
phenyljorthosulfamuron was separately submitted, refer to the DER for MRID 46578988, The
acceptability ot this study for regulatory purposes is addressed in the U.S. EPA Residue
Chemistry Summary Document, D319614, D. Dotson, 2/14/2007.

COMPLIANCE:

Signed and Jated Good Laboratory Practice {(GLP), Quality Assurance and Data Confidentiality
statements were provided. The GLP Compliance Statements cite that the study was not
conducted in accordance with GLP Standards as defined by the USA EPA, but in corapliance
with OECD principles of GLP as defined by the Republic of Italy, as enunciated in the
“Legislative Trecree 27.01.1992, No. 120: activation of directive No. 88/320/CEE and No.
Q0/18/CEE with regard to inspection and verification of GLP.

DP Barcode D319614/MRID No. 46578966 Page 2 of 17
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Hed  Omtbosulfamuron/IRS878/PC Code 108209/1sagro S.p.A.
g OACO 7.4.3/0PPTS 860, 1850/0ECD 1A 6,63, 6.8.7 and 1T1A 8.6
= <enfined Accurulation in Rotational Crops - Carrot. [ettuce & Wheat

A. BACKGROUND INFORMATION

Orthosulfamuron is a postemergence herbicide that [sagro S.p.A. is proposing for use on rice
grown in the United States for the control of annual and perennial broadleaf weeds, sedges, and
barnyard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. It acts by
inhibiting the plant enzyme acetolactate synthase which is active in the biosynthesis of valine,
feucine, and 1soleucine.

TABLE A1, Test Compound Nomenclature.

Conipournd ('H,
,
s
H,O—N
w——— . D—CH
0 O Q /j CHy
L e
) . ;
GRS A
¢ NN N-‘<\ P
\ H o H H Y/
h— \
\
O—CH,

Common narmoe Orthosulfamuron

Company expar:mental name tR5878

TUPAC name i-(4,0-dimethoxypyrimidin-2-vl}-3-{ 2-{dimethylcarbamoyl)phenylsultamoy| Jurea

CAS name 2-[[TLA6-dimethoxy-2-pyrimidinyl)-amino]carbonyl Jamino]sul*onyl Jamino]-N,N-

dimethylbenzamide )

CAS registry number 213464-77-8

End-use product (FP) 0.51% G formulation (IRS878 0.5 GR; EPA Co, No, 8028%)

51.5% WG tormulation (IR3873 50 WG; EPA Co. No. 80289)

‘Table 2. Thysicochemical Properties of the Technical Grade of Orthosulfamuron.

Parameter Value Reference (MRID)

Color | White 46219004

Physical State Fire Powder at 2(°C 46219005

Odor Odorless 46216006

pH 4 35 at 25°C (3% agueous dispersion} 46219013

Density 1.45 gimt, at 20°C 46219008

Water sobubil-v i 2070 pH 4 buffer: 0.062 g/, 46219009
pH 7 hufler 0.63 g/l
pH 8.5 bufier: 39 /L.

Sohvent solubitine m 20°C n-heptane: 0.23 mgdl. Electromie
xylene: 130 mg/l communication, J.
acetone: 20w/l Messina to E. Kraft,
eyl acetate: 2.2 g/l 620006
dichloromethane: 50 gf).
methanol: 8.3 /L

Vapor pressuss Vs byt ar 20eC 46219010
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Orthoselfamuron/IRS878/PC Code 108209/1sagro S.p.A.
PACO 7.4.3/0PPTS B60L1850/OFCD TIA 6.6.3. 6.8.7 and ITTA 8.6
Confined Accumulation in Rotational Crops - Carrol, Lettuce & Wheat

Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuron.
Parameter Value Reference (MRID)
Dissociation constant, pK, The test material becomes increasingly less sofuble i § 46219011

water as the pH is lowered and undergoes degradation
(hydrolysis) at neutral 1o acidic pHs. The test material
is predicted fo have 5 overlapping dissaciation

constants,

Octanolwater oartition coefticient, Log{Kow) | pH 4 2.0 46219012
pH 7 1.3

UV visible absorption spectrum al pH 6.9, A=0.49 and £ = 2.1 x 10 at 238 nin 46219001

B. EXPERIMENTAL DESIGN

Orthosulfamuion radiolabeled on the fifth carbon of the pyrimidinyl ring was prepared in
acetonitrile { ACN)/water. The radiolabeled test solution was applied micro-dropwise to sandy
loam soil i 1% plastic pots (36 cm wide x 78 ¢m long x 30 cm high) at a nominal rate of 0.067 Ib
ai/A. After aging for ca. 30, 120, and 355 days, representative rotated crops of carrot (root
vegetable), lettuce (leafy vegetable), and wheat (small grain) were planted in the treated soil. A
single pot was used for planting of carrot and lettuce at each plantback interval (PBI), and four
pots were used for planting of wheat at cach PBI,; additional pots were treated for soil analyses.
Four pots of sosl were treated with ACN/water for controls: one pot each for planting of carrot
and fettuce, and two pots for planting of wheat,

Plants were grown to maturity outdoors in accordance with usual and customary agricultural
practices for cach crop in that focation. Plants were treated with chemicals and fertilizers, and
irrigated as needed. Temperature, relative humidity. and sunlight exposure were recorded daily.
Immature wheat torage was collected at the tillering growth stage. Carrot roots and tops, lettuce

leaves, as well as wheat grain and straw were collected at maturity.

B.1. Test Site and Crop Information

TABLE B.1.1. Test Site Information.
Teng Environment and location Soil characteristics
Type %o Sand %% Sift % Clay "OM pH CEC
(meg/100 g}
Pots maintaincd cutdoors at 1sagro loamy sand 75.5 215 3 2.20 5.34 12.69
Ricerca Stl (™ovara, Naly)
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Orthesulfamuron/IR3878/PC Code 108209/ Tsagro S.p.A.
o DACO 7.43/0PPTS 860.1850/OECD A 6.6.3. 6.8.7 and 1A 8.6
= _{ onfined Accumulation in Rotaticnal Crops - Carrat, Lettuce & Wheat

TABLE B.1.2. Crop Information.

., and Vegetallc,
feaves of rot ano
tuber, group &

Crop: crop zrun Variety Plantback intervals | Growth stage at Harvested Harvesting procedure
(days) harvest Matrix
Carraot; Vegetahle, Mezzalunga 42,127,376 Maturity: 124 DAP | rootand tops | Whole plant pulled
root and tuber. groun Nantese 3 from the pot; excess

soil was brushed off;
root and top were
separated and the root
washed with water.

ceren, forage. foulder,
and straw, group 1o

Lettuee: Vegeoable, Kagraner 42,127, 376 Maturity: 44 DAP leaves Plants cut close to the
leaty, except hrassica, Sormmmer 2 soil surface and rinsed
group 4 with water.

Wheat, Gram. coceal, Gemini 29,121,365 Immature (tillering forage Plants cut close to the
group 15, and Cican, stage): 66 DAP soil surface; mature

Maturity: 118 DAP | grain and straw | plants were scparated
into grain and straw.

B.2. Test Materials

TABLE B.2.}.  Test Material Characteristics.

Chemical stu g

CH.,
/
1,C-—N

1

I J-—CH,

0O 9

— I —
él \*—'N'/ﬁ\N/“\E“<\: WA

oo/ HoOH

O-—CH,
Radiolabel positon [YC-3-pyrimidinyljorthosutfamuron {PY -label)

Lot No. 180

Purity =97% (TLC and HPLC)

Specific activ 1y

4.152 MBg/mg (112.217 uCi/mg)

B.3. Study Use Pattern

TABLE B.3.1. Use Pattern Information.

Chemical name

['C-5-pyrimidinylJorthosulfamuron

Appication el

The radiolabeled test material was prepared in ACN:water (3:7, viv) on the day of
application and applied micro-dropwise to the bare soil.

Application it

753.13-75.47 g ai'ha
Mecan of applications made to treated pots = 0.067 b ai/A (75.25 g ai'ka)

Number of applcation (8)

Chne

Timing of application (s)

Preplant to bare soil

DAT! (days)

Target planthack intervals of 30, 120, and 365 days; refer to Table B.1.2. for actual
planthack intervals :

DAT - Days afier treatment

DP Barcode 113 0614/MRID No. 46578066 Page 5 of 17
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Orthosulfamuron/IR3878/PC Code 108209/ sagre S.p A,
ACE 7.4 3/0CPPTS 860.1830/QOECD TTA 6.0.3, 6.8.7 and 111A 8.6
¢ onfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

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

All rotated crop samples were immediately stored frozen (-20°C) until they were processed. For
processing. whole crop samples were cut into pieces and finely ground with dry ice. The
homogenized samples were frozen until extraction and analysis.

Rotational crop commodities with a TRR >0.005 ppm were subjected to extraction procedures.
Carrot root from all PBIs, 127- and 370-PBI lettuce. and 365-PBY wheat forage were not
extracted. .\ brief discussion of the extraction processes follows.

An aliquot vt the rotated crop matrix was extracted three times with ACN:50mM ammonium
bicarhbonate (NH4HCO;; 5:5, viv), then once with acetone, and centrifuged. Each supernatant
was separaiely collected and brought to volume with additional extraction solvent for radioassay.
The ACN extracts of carrot leaves and wheat straw (from all PBls, with >0.01 ppm extracted
residues), were sequentially partitioned with dichloromethane (DCM) and ethyl acetate, after
concentration to aqueous. The resulting DCM, ethy! acetate, and agueous phases were brought
to volume with the respective solvent and reserved for TLC analvsis.

Nonextractable residues (>10% TRR) of carrot leaves, wheat straw, and wheat grain (all PBIs),
and 29-PBI and 121-PBT wheat forage were fractionated to determine incorporation wnto natural
components.  The bound residue was refluxed with 5% sodium hydroxide (110°C tor 3 hours)
and centrifitged to isolate the cellulose fraction (solids) from the soluble fraction. The soluble
fraction was then acidified with 6 N HC1 (pH 2) to precipitate the lignin fraction.

The extraction tlowcharts are presented in Figures B.4.1.1 (crops), B.4.1.2 (ACN extract), and
B.4.1.3 (noncxiractable residues). These flowcharts were copied from MRID 46578966 without
alteration.

DP Barcode 97 16614/MRID No. 46578966 ' ~ Page6ofl7
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Orihosulfamuron/IRS878/PC Code 108209/ sagro S.p.A.
DACO 7.4.3/0PPTS 8601850/ OECD TIA 6.6.3. 6.8.7 and LITA 8.6
Confined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

Figure B.4.1.1, Extraction Scheme for Rotated Crop Matrices.
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Wg Cirthosuifamuron/IR5878/PC Code 108209/ sagro S.p.A.
DACO 7.4.3/0PPTS 860.1850/0FEC A 6.6.3, 6.8.7 and 111A 8.6
£ onfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

Figure B.4.1.2.
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égﬁ;ﬂg Urrthosulfamuron/IR5878/PC Code 108209/Isagre S.p.A.

%§§- DACO 74 3/0PPTS 860 1850/OECD 1TA 6.6.3. 6.8 7 and ITTA 8.6
¥ Lorfined Accumalation in Rotational Crops - Carrot, Lettuce & Wheat

Figure B.4.1.3. Fractionation Scheme for Nonextractable Residues.
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B.4.2. Analytical Methodology

Total radioactive residues (TRR) in rotational ¢rop matrices were determined by
combustici/LSC of the finely ground sample. Aliquots of ground carrot root and leaves, Jettuce,
and wheat forage were freeze-dried to remove water prior to combustion. Extracts and
hydrolysatcs were radioassayed by LSC and nonextractable residues were radioassayed by
combustion/I. SC. The limit of determination for L8C determinations was twice the background
counting rite.

The DCM, cthyl acetate, and aqueous phases of the ACN:NH4HCOj; extract of carrot leaves and
wheat straw were each subjected to TLC analysis for identification and quantitation of
metabolitcs. Normal phase TLC analyses were conducted using silica gel 60 Fasy plates and a
solvent sysiem of chloroform:methanol:ammonium hydroxide (70:27:3, v:viv). Reverse phase
TLC analvses were conducted using RP-18 Fisyg plates and a solvent system of ACN:water
(92:8, viv). Samples were analyzed by both normal and reverse phase TLC systenis, but normal

DP Barcode 117310614 MRID No. 46578666 T Page 9 of 17
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Orthosulfamuron/TR3878/PC Code 1082093=agro S.p.A.
[3ATCHT 4. 3/OPPTS 860.1850/0FECD ITA 6.6,3, .87 and 11lA §.6
f_cnfined Accumulation in Raotationa! Crops - Carrot. Lettuce & Wheat

phase TLC was used for quantitation of residues because of better separation of the '*C-
compounds  TLC plates were evaluated using radioimaging. Luminescence was detected by a
photo multiplier. Metabolites were identilied by co-chromatography with radiolabeled reference
standards (parent and DOP urea) using both TLC systems. Chemical names and structures for
the reference standards are presenfed in Appendix |

C. RESULTS AND DISCUSSION

The storage conditions and intervals for rotational crop samples are presented in Table C.1. All -
samples were analyzed for TRR within 2 months of harvest. Samples which were extracted
and/or analvzed by TLC were done so within 6 months of harvest, therefore, no storage stability
data are required to support the samplc storage intervals and conditions of the confined rotational
crop study.

TRE in rotational crops are reported in Table C.2.1. Total radioactive residues (TRR)
accumulated at 0,01 ppm in carrot tops planted 42, 127, or 376 days after treatment of the soil.
TRR also accumulated at >0.01 ppm in wheat straw rotated crops planted 29, 121, or 365 days
after treatment of the soil. TRR were below 0.01 ppm in carrot root, leftuce, wheat forage, and
wheat grair rotated crop matrices at all plantback intervals (PBls). In carrot tops and wheat
straw, TRR were highest at the ~120-day PBI. Residues were 0.0229 ppm at the 42-day PBI,
(0.0401 ppi at the 127-day PBI, and 0.0299 ppm at the 376-day PBI in carrot tops. Residues
were 0,.1090 ppm at the 29-day PBI, 0.1224 ppm at the 121-day PBI, and 0.0951 ppm at the 365-
day PBILin wheat straw. In the other crop matrices with very low TRR, the TRR appear to
deciine with later PBls,

Rotated crop matrices with TRR »0.005 ppm were extracted; the extraction profiles and
distribution of the radioactivity in these rotational crops are presented in Tables C.2.2.1 {carrot
tops, all P131s). C.2.2.2. (lettuce, 42-day PBI and wheat forage, 29- and 121-day PBIs), C.2.2.3.
{wheat straw . all PBIs) and C.2.2.4. {wheat grain, all PBIs). The majority of the radioactivity
(57-89% TRR} was extracted from the rotated crop matrices using ACN/ammonium bicarbonate.
Extracts containing >0.01 ppm (carrot tops and wheat straw, all PBls} were partitioned into
DCM, eth] acetate, and aqueous soluble phases for metabolite analysis. The majority of the
extractable residue in carrot tops was organoscluble, while the majority of the extractable residue
in wheat straw was aqueous soluble. Nonextractable residues in the extracted crop matrices were
<0.01 ppm: 1n carrot tops, lettuce, wheat forage, and wheat grain, and <0.04 ppm in wheat straw;
Accountabilitics ranged from 95% to 114%. The extraction procedures extracted sufficient
residues from all PBls.

The characterization and identification of residues in rotational crop matrices which were
chromatopraphically analyzed are summarized in Tables C.2.3.1. (carrot tops, all PBls) and
C.2.3.2. (whcat straw, all PBIs). Total identified residues ranged from 58% to 86% TRR in
rotated carrot tops and wheat straw. The parent, orthosulfamuron, was not identitied 1n rofated
carrot tops ¢ wheat straw at any PBIL

DP Barcode 11 19614/MRID No. 46378966 o Page 10 of 17
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el Orthosulfamuron/IR5878/PC Code 508209 Isagro S.p.A.
& DACO 7.4.3/0PPTS 860.1850/QECD 1A 6.6.3, 5.8.7 and TTIIA 8.6
*  (onfined Accumulation in Rotationai Crops - Carrot, Lettuce & Wheat

The major and only metabolite identified was DOP urea. The identification of DOF urea and the
absence of (he parent were confirmed by co-chromatography with the respective radiolabeled
standard using normal and reverse phase TLC. DOP urca accounted for 80.4%, 75.1%, and
86.3% TRR ((1.U18-0.030 ppm) in carrot tops from the 42-, 127, and 376-day PBls, respectively.
DOP urea accounted for 75.1%, 03.1%, and 58.0% TRR (0.055-0.082 ppm) in wheat straw from
the 29-, 121, and 365-day PBIs, respectively. The remaining extractable residues in carrot tops
were characterized as two unknowns in the ethyl acetate phase, each present at <0.01 ppm.

All extracted crop matrices with nonextraciable residues >10% TRR were treated with base and
acid to precipitate cellulose- and lignin-bound residues. Cellulose and lignin bound residues
accounted for ~3-9% TRR in carrot tops (all PBls), ~13-18% TRR in 29- and 121-day PBI wheat
forage. ~8-13% TRR in wheat straw (all PBls), ~-21-26% TRR in wheat grain (all PBls), and the
uncharacterizced nonextractable residucs represented <0.03 ppm in these rotated crop matrices.

C.1. Storage Stability

Samples of rotated crop matrices were stored frozen (-20°C) after harvest. All samples were
ground within 4-36 days of harvest, and TRR were determined within 9-28 days after grinding,.
Only the cairot top and wheat straw samples were chromatographically analyzed, and analysis
occurred within ~6 months of harvest. Extracts were stored at 4°C until analysis.

TABLE C.1. Summary of Storage Conditions.
Matrix Planthack interval Storage Actual Storage Duration ! Enterval of Demonstrated
(days) Temp, (*C) Storage Stability
Carrarroot E 42,127, 3% -0 18 days { TRR analysis) None required.
Carrut tops 42,127,376 -20 45-50 days (<2 months to TLC analysis)
Lettuce ] 42,127,376 -20 147-151 days (<5 months to cxtraction)
Wheat, foragu 29121, 37 -20 L79-183 days (-6 months to cxtraction)
Wheat, straw 29,121,376 -20 117-119 days (<4 months to TLC analysis)
Wheat, grain 20,121,376 -20 127-131 days (<4.5 months to extraction)

Only the carr ot ops and wheat straw extracts were analyzed: these samples were analyzed within 17-96 davs of extraction

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

TABLE C.1.1.  Total Radioactive Residues (TRR) in Rotated Crop Matrices and the Treated Soil,
Matrix Plantback interval (days) PY Label (ppm)
Carrot, oot 42 N L 0.0010
127 0.0007
376 ¢.0008
Carrot. tops 42 0.0229
i27 0.0401
376 0.0299
Letuce, lewes 42 0.6056
127 0.0035
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Orthosulfamuron/IRSE78/PC Code 108209/ Tsagro S.p.A.
LACO 7.4 3/0PPTS 860.1850/0OFECD 11A 0.6.3.6.8.7 and TIIA 8.6
Confined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

TABLE C.2.1. Total Radioactive Residues (TRR) in Rotated Crop Matrices-and the Treated Soil.
Matrix Plantback interval (days) PY Label (ppm)
376 0.0006
Wheat, forage 29 0.0063
1214 0.00060
363 0.0039
Wheat, straw 29 01090
121 0.1224
365 0.095]
Whot, prain 29 0.0079
12i 0.0076
365 0.0054
Soi} 0 _ - 0.080
29 (wheat planting) 0.024
42 {carrot and lettuce planting) 0.029
121 {wheat planting) 0.022
127 (carrot and lettuce planting) D.037
365 {wheat planting) 4010
376 (carrot and lettuce planting) 0.036

The petitioner reposted the imean vatoes obtained from all analyses an soils with the same aging period. TRR were calculated
by the summation ol extractable (acetone) and nonextractable residues in soil

TABLE € .2.2 1. Distribution of the Parent and the Metabolites in Rotational Carrot 'Fops Following
Application of [Pyrimidinyl-""C]Orthosulfamuron at 0.067 Ib ai/A.

Metabolite Fravtic Carrot, tops Carrot, tops Carrat, tops
42-day PBI 127-day PBI 376-day PBI
TER = 0.0229 ppm TRR = 0.0401 ppm TRR = (.0299 ppm
WTRR ppm %% TRR ppm %% TRE pPpMm
ACN/NHHCO: Ixtract | 51.22 0.0186 76.00 0.0305 §7.29 0.0261
-DCM phase 5445 .0124 49.02 0.0199 52.51 0.0157
DOP urc.: 3405 0.0124 49.62 0.0199 52.51 (L0157
-Ethyl acetate phase 317 0.0021 8.73 0.0035 1071 0.0035
DOP v 830 {0019 7.73 0.0031 10.37 0.0031
Linknow:: | 87 0.0602 0.75 0.0003 0.67 (.0002
Lnknowr: 2 0.7 0.00004 0.2% 0.0001 0.33 0.0001
-Agqueous phasc 17.90 0.0044 17.71 0.0071 23.41 0.0070
DOP uren 17.90 0.0041 17.71 6.0071 23.41 0.0070
Nonextractalbic 32758 0.0075 22.049 0.0091 1538 (0.0046
-Cellulose solic 2.62 0.0006 2.74 0.001i 5.69 (.0017
-Lignin precipitate 2.02 (0.0006 174 0.00]1 3.34 0.0610

Percent TRE voluos in irafics were caleutated by the study reviewer from the reported ppm value,

NP Rarcode D106

14/MRIT) No. 46578966

Page 12 of 17




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 52 of 131

e Orthosulfamuron/IR38738/PC Code 108209/ [sagro S.p A
5w DACO 7.4.3/0PPTS 860.1850/0ECD TTA 6.6 3, 6.8.7 and [TIA 8.6
{ onfined Accumulation in Rotational Crops - Carrot, [ettuce & Wheat

TARLE (C.2.2.2, Distribution of the Parent and the Metabolites in Rotational Lettuce and Wheat Forage
Following Application of [Fyrimidinyl-"*C]Orthosulfamuron at 0.067 1b ai/A. '

Metaholite Frucii

Lettuce
42-day PBI

Wheat, forage
29-day PBI

Wheat, forage
121-day PBI

TRE - (.0056 ppm

TRR = (,0063 ppm

TRR = 0.0069 ppm

% TRR pps % TRR ppm Y%TRR PpIm
ACN/NH;HCO, Exiract §0.29 0.0050 71.43 0.0045 56.67 0.0034
Nonextractable 357 0.0002 33.33 0.0021 41.67 0.0025
-Cellulose sobid 7.94 0.0005 11,67 0.0007
-Lignin precipitate 4,76 0.0003 6.67 0.0004

Shading indic-acs that the extraction step and/or characterization analysis was not conducted for the matrix in question,

TABLE C.2.2 3. Distribution of the Parent and the Metabolites in Rotational Wheat Straw Following
Application of [Pyrimidin)-l-”C}Orthosulfamuron at 0.067 1b ai/A.

Metabolite I'rocnion

Whedt, straw
29-day PRI

Wheat, straw
121-day PBI

Whear, straw
365-day PBI

TRR - 01090 ppm

TRR =10.1224 ppm

TRR = (.0Y5] ppm

"W TRR ppm S TRR ppin %TRR ppm

ACN/NHHC O Extracts T-111 IENE N.0819 63.07 0.0772 58.04 0.0352
-DCM phase 31.56 0.0344 22.38 0.0274 2250 0.0214

1OP urea 31,56 0.0344 22.38 0.0274 22.50 0.0214
-Ethyl acetate phase - (0022 -- <(.0013 -- ={.0011
-Aqueous phisw 43.58 0.0475 40.69 0.0498 3554 0.0338

DOP ures 4358 0.0475 40.69 0.0498 35.54 0.0338
Nonextractable M8 (h0220 31.45 0.0385 40.38 0.0384
-Cellulose sotid T34 (L0030 3.51 0.0043 9.46 4.0090
-Lignin precipitare 518 00653 4.82 0.0059 1.20 0.0012

TABLE C.2.2.4, Distribution of the Parent and the Metabolites in Rotational Wheat Grain Following
Application of IPyrilllidillyl—”C]Orthosulfanmron at 0.067 Ib ai/A.

Metabolite Froceon

Wheat, grain

Wheat, grain

Wheat, gramn

29-day PBI 121-day PBI 305-day PBI
TRR =0.0079 ppim TRR = 0.0076 ppm TRR = 0.0054 ppm
tTRR ppr % TRR ppm % TRR ppn
ACN/NH HC G fxtract | 60.76 (0.0048 63.16 0.0048 61.11 0.0033
MNonextractable 4450 0.0035 46.05 0.0035 46.30 0.0025
~Cellulose scid 033 0.0005 6.58 0.0005 7.41 0.0004
-Lignin precipitate 17.72 0.0014 14.47 0011 18.52 00010

DP Rarcade 113 19614/MRID No. 46578966
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Orthosulfamuron/IR5878/PC Code 108206/Tsagro S.p.A.
A0 7.4.3/0PPTS 860.18S0/OECD 1A 6.6.3. 6.8.7 and [TTA 8.6
{'cnfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

TABLE C.2.3.1. Summary of Charactertzation and Tdentification of Radioactive Residues in Rotational
Carrot Tops Following Application of {Pyrimidinyl-""C|Orthosulfamuron at 0.067 Ib ai/A.

Compound Carvot, tops Carrot, tops Carrot, tops
42-day PBI 127-day PBI 370-day PBI
TRR = 0.0229 ppm TRR = 0.0401 ppm TRR = 0.0299 ppin
% TRR pph % TRR ppm % TRR ppim
DOT urea 8035 0.0184 75.006 0.0301 86.29 (.0258
Unknowns 1.04 0.0602 1,00 0.0004 1.00 0.0003
Cellujose 2.62 0.0006 2.74 0.0011 5.69 0.0017
Lignin 2.62 0.0006 274 0.0011 3.34 0.0010
Total identificd 80.15 0.0184 75.06 0.0301 86.29 0.0258
Total characterived 6.23 0.0014 6.48 0.0026 10.03 0.0030
Total extractaple 31.22 0.0136 76.06 0.0305 87.29 0.0261
Unextractable (PES Y 75 0.0075 22.69 0.009] 15,38 0.0046
Accountability” 114 98.% 103

Residues remaining after cxhaustive extractions. Nonextractzbie residucs were further chavacterized as cellulese and lignin

bound residucs procipitated under basic and acidic conditions (as reported in the table). Uncharacterized nonexfractable residues

were <L01 ppin o atl mairices.

1 Acuountah v Total extractable + Total unextraciable) { TRE from combustion analysis; sec TABLE C.2.43 * 100,

TABLE .2.3.2. Summary of Characterization and Ideniification of Radioactive Residues in Rotational
Wheat Straw Following Application of | Pyrimidinyl-"*C|Orthosulfamuren at 0.067 Ib ai/A.
Compound Wheat, straw Wheat, straw Wheat, straw
29-day PBI 121-day PBI 365-day PBI
TRR = 0.1090 ppim TRR =0.1224 ppm TRR =(.0951 ppm
Y% TRR ppm % TRR ppm % TRR ppm
DOP urea 7514 0.0819 63.07 0.0772 58.04 0.0552
Cellulose 734 (0.068G 351 0.0043 9.46 0.0090
Lignin 5.7 €.0063 4.82 (0.6059 1.26 0.0012
Total identificd 75.14 0.0879 63.07 0.0772 58.04 0.0552
Towal characterized 13.12 0.0143 8.33 0.0102 10.72 0.0102
Total extraciable 7514 G.0819 63.07 0.0772 58.04 0.0552
Unextractabic { PESY 2018 0.0220 31.45 0.0385 ] 40,38 0.0384
Accountabilivy” as3 94.5 984

Residues remainting after exhaustive extractions. Nonextractable ~esidues were further characterized as cellulose and lignin
hound residucs precipitated under basic and acidic conditions (as reported in the table); uncharacterized nonextractable residues
were <UL03 ppi in 4l matrices.

Y Accountabiiiny - (Total extractable + Total unextractublev(TRR from combustion analysis: see TABLE C.2.1) * 100,

C.3.  Proposed Metabolic Profile

The petitioner submitted a metabolic Faihway for orthosulfamuron residues in rotational crops
based on the | *C-pyrimidinyl] and [*C -phenylJorthosulfamuron confined rotational crop
stadics. Refer to the DER for MRID 46578988 for a schematic of this pathway,

DP Barcads 11119614/MRID No. 46373966 Page 14 of 17
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srthosulfamuron/IR5878/PC Code 108209/ Isagro S.p.A.
DACO 7.4.3/0PPTS 860.1850/0LCD T1A 6.6.3. 6.8.7 and 111A 8.6
Confined Accumulation in Eotational Crops - Carrot, Lettuce & Wheat

TABLE C.3.1. Identification of Compeunds frem the Confined Rotational Crop Study.

Common namecade Chemical name Chemical struciure
Figure C.3.¢ 113 No.
DOT urea (4,6-dimethoxypyrimidin-2-yhurea O 0-—CH,
N—
/U\ / \,
H,N N—\\ Vi
3 q \ ,
0-—CH,

D. CONCLUSION

TRR accumuiated at >0.01 ppm in carrot tops pianted 42, 127, or 376 days after freatment of the
soil. TRR also accumulated at >0.01 ppm in wheat straw rotated crops planted 29, 121, or 365
days after treatment of the soil. TRR were below 0.01 ppm in carrot root, lettuce, wheat forage,
and wheat grain rotated crop matrices at all plantback intervals (PBIs). In carrot tops and wheat
straw, TRR were highest at the ~120-day PBI. Residues were 0.0229 ppm at the 42-day PBI,
0.0401 ppm at the 127-day PBI, and 0.0299 ppm at the 376-day PBl in carrot tops. Residues
were (.10%0 ppm at the 29-day PBI, 0.1224 ppm at the 121-day PBI, and 0.0951 ppm at the 365-
day PBI in wheat straw. In the other crop matrices with very low TRR, the TRR appear to
dectine with later PBIs.

The majority of the radioactivity (57-89% TRR) was extracted from the rotated crop matrices
(with TRR >.005 ppm) using ACN/ammonium bicarbonate. Extracts contaming >0.01 ppm
(carrot tops and wheat straw, all PBls), were partitioned into DCM, ethyl acetate and aqueous
soluble phascs for metabolite analysis. The majority of the extractable residue in carrot tops was
organosolubic. while the majority of the extractable residue in wheat straw was aqueous soluble.
Nonextractable residues in the extracted crop mafrices were <(1.01 ppm in carrot tops, lettuce,
wheat forage and wheat grain, and <0.04 ppm in wheat straw.

Only carrot top and wheat straw extracts contained sufficient radioactivity for metabolite
analysis. Total identified residues ranged from 58% to 86% TRR and the parent,
orthosulfarouron, was not identified in rotated carrot tops or wheat straw at any PBL.

The major and only metabolite identified was DOP urea. DOP urea accounted for 75.1-86.3%
TRR in carrot tops, and 58.0-75.1% TRR in wheat straw from all plantback intervals.
Nonextraciable residues were characterized as cellulose- and lignin-bound residues {~5-26%
TRR) in carrot tops (all PBIs), 29- and 121-day PBI wheat forage, wheat straw (all PBIs), and
wheat gram {all PBIs). Uncharacterized nonextractable residues represented <0.03 ppm in these
rotated crop matrices.

DP Barcode 117 10614/MRID No. 46578966 ' Page 15 of 17
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Crrthosulfamuron/TR3878/PC Code 108209/ [sagro S.p.A.
PACO 74.3/0PPTS 860.185G/OECD TIA 6.6.3, 6.8.7 and IT1A 8.6
Confined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

E. REFERENCES

None.

F. DOCIUMENT TRACKING

Petition Number; 5F6967
DP Barcode: 319614
PC Code: 108209
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wl  Orthosulfamuron/TRS87&/PC Code 108209/0sagro S.p.A.
w  DATO7.4.3/0PPTS 860.1850/0FCD 1LA 6.6.3, 6.8.7 and [ITA 8.6
£ onfined Accumulation in Rotaticnal Crops - Carrol, Lettuce & Wheat

APPENDIX 1.
Study.

Chemical Names and Structures of Reference Standards Used in Confined Rotational Crop

Comman natre,
Company code

Chemical pame

Chemical structure

[ Cpyrimidiz vt iothosulfamuron:

2-[f11i(4.6-dimethox y-2-pyrimidinyl)- /CHV1
IRSH73 aminojearbony!Jaminajsulfonyijaming]- H,C—N
N.N-dimethylbenzamide —_
0 (ljl 0 0-—CH,
Nz==
f \ /;‘\ )\-\
( R AN
\:y 0 N
0~—CH,
[MC-pyrimidiey IDOP urea 14.6-dimethox vpyrimidin-2-vhurea 0 . (—CH,
N—=
H,N 'Nﬁ( *
: N
N—
O—CH,

DP Barcods 172 19614/MRID No. 46578966

Page 17 of 17




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 57 of 131

Crthosulfamuron/IRS&78/PC Code 10820% Tsagro S.p.A.
DACO 6.3/0PPTS 860 1300/OECID T 622, 6 23 & 111A §.2,54.1.8.4.2
~ Nature of the Residues in Plants - Rice

Primary bvaluator  Douglas Dotson, Chemist, RAB2 /5] J)%V Date:  2/14/2007

e ,"‘ZW ,
Pecr Reviewer Dennis McNeilly, Chemist, RAB2 " Date: 2/14/807

This DER was onginally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Swite 300; Rockville, MD 20850; submitted 06/12/2006). The DER has been
reviewed bv the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (OFP) policies.

STUDY REPORT:

46578961 Rizzo, F.; Pizzingrilli, G. (2004) Metabolism of 4C.IR547% in Rice. Project
Number: ME.€¢3.08. Unpublished study prepared by Isagro Ricerca Sel. 206 p.

EXECUTIVE SUMMARY:

Isagro S.p.A. has submitted a study investigating the metabolism of {*C-5-pyrimidiny1]
orthosulfamuron (PY label; specific activity 120.3 uCi/mg) and ["*C-U-phenyl lorthosulfamuron
(PH label; specific activity 198.9 uCi/mg) in rice. Each radiolabeled test substance was prepared
as a WG formulanon blank, suspended in water with a nonionic surfactant. It was applied as a
single foliar application to rice plants at the 2-leaf growth stage (grown outdoors in minipaddies)
at 0.070 b ai/A (PY [abel) or 0.066 1h ai’A (PH label). Separate plots were treated at an
exaggerated rate in case additional material was required for metabolite identification; these
samples were not used in the study. Samples of mature whole grain (kernel plus hulls) and straw
were collected 112 days following treatment. Subsamples of whole grain were separated into
husked rice nd hulls to investigate residuc concentration. The in-life and analytical phases of
the study werc conducted by [sagro Ricerca Srl (Novara, ltaly).

Total radioactive residues (TRR) in rice matrices, determined by combustion/LSC, were 0.0632
ppm and 0.0893 ppm in samples of rice whole grain and straw, respectively, treated with PY-
label urthosultamuron. TRR were 0.0368 ppm and 0.1101 ppm in sanples of rice whole grain
and straw, respectively, treated with PH-label orthosulfamuron. In both PY- and PH-label grain,
TRR appear (¢ be concentrated in the hull of rice grain. TRR were 0.0584 ppm and 0.1128 ppm
in PY-label husked rice and hulls, and 0.0330 ppm and 0.0502 ppm inn PH-label husked rice and
hulls, respectively.

The distributios: of radioactivity was similar between the two labels. Samples ot rice grain were
first exiracted with hexane, which only released ~1-2% TRR. A relatively large amount of
radioactivity was released from both rice grain {~21-29% TRR; 0.008-0.018 ppm) and straw
(~48-49% TRR: 0.043-0.054 ppm) with solvent extraction (ACN/NH4OH). Partitioning of the
solvent extract separated the organic and aqueous soluble residucs, respectively as 13.0% TRR
(0.008 ppm) and 15.7% TRR (0.010 pm) in PY-label graing 5.4% TRR {0.002 ppm) and 16.0%

PP Baroode D1 1661 4/MRID No. 26575061 Page 1 of 20
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Orthosulfamuron IRS878/PC Code 108209/ Isagro S.p.A.
DACO 6.3/0PPTS 860 1300/OECDIT6.2.2. 023 & 11TA 8.2.8.4.1,8.4.2
“\_:@gue of the Residues in Plants - Rice

TRR (0.000 ppm) in PH-tabel grain; 21.2% TRR (0.019 ppm} and 27.3% TRE (0.025 ppm) in
PY-label straw; and 7.5% TRR (0.008 ppm) and 41.5% TRR (0.046 ppm) in PH-label straw.
Additional extraction with aqueous sodium bicarbonate at reflux released only <6% TRR
{<«0.006 ppm) trom rice grain and straw. The majority of the radioactivity (62-71% TRR, <0.04
ppm) in rice grain remained nonextractable, and was subjected to various enzyme hydrolyses,
which released an additional 40-48% TRR. Nonexiractable radioactivity (41-42% TRR, <0.05
ppm) in rice straw following solvent extraction was subjected to base and acid hvdrolyses to
precipitate ccilulose and lignin (25% TRR)Y,

Nonextractable residues were not reported following hydrolysis procedures; however,
accountabilties were >68-95.1% for rice grain and straw, and uncharacterized neonextractable
residues were <0.02 ppm in rice grain and straw. These procedures adequately extracted and
characterized the majority of residues from rice grain and straw. Residues were identified and
quantitated by normal and rcverse phase TLC. Since all samples of rice grain and straw were
stored frozen and analyzed within 124 days (4.1 months) of harvest, no supporting storage
stability data are needed.

The metaboliic profile differed between the PY and PH labels, demoenstrating cleavage of the
molecule between the two rings. Parent, orthosultarauron, was not identified in PY-label grain
and straw, und was only identitied in PH-label grain and straw at trace levels (1.6% TRR, <0.00]
ppm and 2.5% TRR, 0.003 ppm, respectively)

DOF urea w ax the only residue identified in PY -label grain and straw (13.0% TRR (0.008 ppm)
and 21.2% TRR (0.019 ppm), respectively). DOP urea was not identified in PH-label matrices.
The metabolite DBS acid was the major metabolite identified in PH-label straw at 34 8% TRR
(0.028 ppm}. DBS acid was identified in PH-label grain, but at lower levels (6.8% TRR, 0.003
ppm). Metabolites DB amine and DBS amide were also 1dentified in both gratn and straw at
minor levets (4% TRR, <0.005 ppm). The remaining unknowns, present at 15.7% TRR in PY-
label grain, 27 2% TRR in PY-label straw, 9.2% TRR in PH-label grain and 6.8% TRR in PH-
label straw, were characterized as erganic or aqueous soluble and individually accounted for
<(.01 ppm. Nonextractable residues were characlerized as natural components accounting for:
22-23% TRR as cellulose, 6-9% TRR as starch, 3-4% TRR as pectin, 3-4% TRR as protein, and
1-2% TRR as lignin in grain (both labels): and 9-11% TRR as celtulose and 14-15% TRR as
lignin in straw (both labels).

In the rice metabolism study, TRR levels were extremely low in rice matrices, and no sigmficant
degradation compounds were present in either grain or straw. The majority of the residue was

bound. and the radioactivity was incorperated mto natural components.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the rice metabolism data are classified as
scientifically acceptable. The acceptability of this study for regulatory purposes is addressed in
the U.S. P Hesidue Chemistry Summary Docament, 13332290, D. Dotson, 2/14/2007.

DP Barcode I'119A14/MRID No. 46578061 ) ’ Page 2 of 20
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53 Urthosulfamuron/IRSR78/PC Code 108200/ sagro S.p.A.
DACO 6.3/0PPTS 860 1300/OFECD 1622023 & IHA R, B4, 84.2
~ Nature of the Residues in Plants - Rice

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP). Quality Assurance and Data Confidentiality
statements were provided. The GLP Compliance Statement cites that the study was not
conducted in accordance with GLP Standards as defined by the USA EPA, but in compliance
with OECD principles of GLP as defined by Number 1 [ENV/MC/CHEM(98)17} on “The
OECD principles of GLP;” Council Directives 88/320/EEC and 90/18/EEC as actuated by the
ltalian Decvees No, 120 of 1/27/92 and subsequent Ministerial Decree of 8/5/99; and EC
directive 20:0:4/9/EC of the Europcan Parliament and of the Council.

A. BACKGROUND INFORMATION

Orthosulfamuron is a postemergence herbicide that Isagro S.p.A. is proposing for use on rice
grown in the Ymted States for the control of annual and perennial broadleaf weeds, sedges, and
barnyard grass. Onrthosulfamuron belongs to the sulfamoylurea class of herbicides. It reportedly
acts by inhihiting the plant enzyme acctolactate synthase which is active in the biosyathesis ot
valine, leucine, and isoleucine.

TABLE A1 Test Compound Nomenclature.
Compoumd H
Pl
I
LN
AN e
) =0y 0 f() H,
2 P N N
/ \ b
7 VNN N /)
/ | N\ /
\._/ oo AN Y/,
)
O—CH
Common nam. Orthosulfamuron
Compary experimental name IR5878
IUPAC name | -(4.6-dimethoxypyrimidin. 2-y13-3-[ 2-{dimethylcarbamoylphenylsulfamoyllurea
CAS name 2-[[{I[{4,6-dimethoxy-2-pyrimidinyl)-aminefearbonyl Jamino]sulfonylJamineg]-N,N-
dimethylhenzamide
CAS rvegistry number 213464-77-3
End-use product: EP) 0.51% G formulation (IRS878 0.5 GR; EPA Co. No. 8028%)
51.5% WG formulation (1R3878 30 WG; EPA Co. No. 80289)

DP Barcode 131 1496 14’ MRID No. 46578961 i ) Page 3 of 20
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%’? cirhosulfamuron/IRSR78/PC Code 108209/1sagro S.p.A.
W DAC0 6. 3/0PPTS 860.1300/0ECD IT6.2.2,6.23 & TIIARZ, 841,842
g Nature of the Residues in Plants - Rice

®

] ¥

Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuron.

Parameter Value Reference (MRIDY)
Color ' White 46219004
Physical State Fine Powder at 20°C 46219005
Odor Crdorless 46219000
pH 4.35 a1 25°C (1% aqueous dispersion} 46219013
Density V.45 g/ml. at 20°C 46219008
Water sofubiliny at 20°C pH 4 buffer: 0.062 g/l 46219009

pH 7 buffer: 0.03 g/l
pH 3.5 buffer: 39 g/L

Solvent solubitive a1 20°C n-heptane. 023 mg/l. Electronic
xvlene: 130 mgdl communication. I.
acctone: 20 'l Messina to E. Kraft,
cthyl acetate: 3.3 p/L 9/6/2006

dichloromethane: 56 g/l.
methanal: 8.3 w/l
Vapor pressuic 1 x 10 a1 20°C 46219010
Dissociation consiant, pK, Tre test material becomes increasingly less soluble in | 46219011
water as the pH is lowered and undergoes degradation
{hydrolysis) at neutral to scidic pHs. The test inatericl
is predicted ro have 3 overlapping dissociation

CONSLANLS,

Octanol:watar purtigon coefticient. LogiKow ) [ pH 40 2.0 46219012
pH 7 1.3

LV /visihle aisorption spectrum atpH 6.9, A=0.4% and &= 2.1 x 10" a1 238 nm 4621000

B. EXPERIMENTAL DESIGN
B.1.  Test Site and Crop Information

For each radiolabeled test solution, six minipaddy units of rice were treated. Each ninipaddy
unit consisted ot'a pot 73 cm long x 54 ¢m wide x 55 cm high, containing 20-25 em of soil
flooded with %-10 cm of water. Four minipaddy units were treated at the nominal rate of ~75 g
ai‘ha (0.067 b a/A) and two minipaddy units were treated at an exaggerated rate of ~150 g avha
(0.1341b ai-A}. The exaggerated rate plots were conducted for metabolite identification, if
necessary. In addition. two minipaddy units of rice were treated with formulation blank prepared
as the test furmulations (without orthosulfamuron) for controls.

Minipaddy units were covered with a plastic tent during application and maintained in an
outdoor gresn area during the study. Plants were grown using usual and customary agricultural
practices for the area. Fertilizers, pesticides, and algae/insect/fungal chemical treatments were
applied as required. Temperature, relative humdity. rainfall, and sunlight exposure were
recorded dasiv ithroughout the study.

DP Barcode D7 17614 MRID No. 46578961 Page 4 of 20



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 61 of 131

Yature of the Residues in Plants - Rice

TABLE B.1.1. Test Site Information,

Type Method Soil characteristics |
Type %50M pH CEC
Foltar Treats nt | Rice plants in minipaddy units sandy loam NA NA NA

maintained outdoors received a single
applicanon with a nitrogen assisted

atomizer.

NA = Mot applicible; only required for studies involving a soil treatment

TABLEB.1.2.

Crop Information.

Crop: crop group

Variety Growtl stage at application

Growth stage at harvest

Harvested Matrix

Rice: Grain, covenl, group
15, and Grain. cereal,
torage, fodder ard sraw,
group 16

Z-leal
(40 days after sowiag)

Loto

mature whole groin and straw,
whole grain was also
separated into husked rice
and hulls

B.2.  Tesl Materials

TABLE B.2.].

Chemical st tire

Test Material Characteristics,

0=,

Ol 0—CH,

'

[MC-U-phenyl jorthosultamuron
{PH-lzbel)
109
=96% (TLC and HPLC)
7.357 MBg/mg (198.850 pCi/mg)

[ C-3-pyrimidiny] Jorthesul famuron
(Y -label}
208
=G7% (TILC and HPL(C)
4.452 MBg/mg (120.323 uCi/mg)

Radiotabel position

Lot No.

Radiochemical Purity

Speciftc activity

B.3. Study Use Pattern

TABLE B.3.1.

Chemical name

Use Pattern Information.

[MC-5-pyrimidinyiJorthosulfamuron and | “C-U-phenylJorthosulfamuron

Each radiclabeled test subsiance was dissolved in acetonitrile and formulated as a WG by
mixing with wettable powder. The solvent was cvaporated and the remaining solid was
suspended in water with a nonionic sufactant (0.02% v/v)

PY -label: 0.070 b ai/a (78 g ai/ha) or 0141 b ai/A (158 g aitha; exaggerated rate)
PH-Tabel; 0.006 b aisA (74 g atha) or 0,134 Th ai’A (150 g ai/ha; exaggerated rate)

One

Application was made at the 2-leat growth stage

Application moths

Application rate

Number of applicstions

Timing of applicaticns
PHi

112 days afler application

DP Barcode 11314614 MRID No. 46578961
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Orhosulfamuron/IRS878/PC Code 108209/sagro S.p.A.
z DACO 6.3/0PPTS 860 1300/0ECTI 116,22, 623 & 11TA8.2,84.1.84.2
* Nature of the Residues in Plants - Rice

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

At harvest, the water in each minipaddy was removed and mature rice plants were harvested by
cutting the «<tem at the soil surface. The rice ears (whole grain; kernel plus hulls) were separated
from the straw: a subsample of whole grain was separated into husked rice and hulls within a
month of harvest. Samples of whole grain, husked rice, hulls, and straw were placed in frozen
storage (-20°C'} in the dark after coliection.

Grain and husked rice samples were first homogenized (2x) with n-hexane to remove the seed
oils. Sampics were then centrifuged. Grain and husked rice after hexane extraction, and samples
of' hulls and straw were then extracted (2x) with acetonitrite (ACN):ammonium hydroxide
(NH,OH) pH 5.5 (1:1, v:v) and centrifuged. The respective supernatants were combined and
brought to volume with ACN. The remaining residues were further extracted with 50 mM
aqueous sodium bicarbonate (NaHCO3) at reflux (80°C for 3 hours). The extract was centrifuged
and rthe supernatant brought to volume with water.

To characterize the residues, a subsample of the ACN/NH4OH extract of cach matrix was
acidified to pH 4 with 0.1 N HCI and partitioned twice with dichloromethane. The aqueous and
organic fractions were both reserved for TLC analysis.

Nonextractable residues of rice grain remaining after reflux extraction were washed with
acetone, air-dried, and an aliquot was sequentially incubated with (i) 0.1 M acetate pH 4.8 buffer
at 37 °C for 24 hours; (ii) cellulase in 0.1 M acetate pit 4.8 buifer at 37 °C for 24 hours (cellulose
traction); (1} amylase in 0.002 M acctare pH 6.9 buffer at 37 °C for 24 hours (starch fraction),
(1v) pectinasc in 0.1 M acetate pH 4.0 buffer at 37 °C for 24 hours (pectin fraction); {v) protease
in 0.05M phosphate pH 7.5 buffer at 37 °C for 24 hours (protein fraction); and (vi) dimethyl
sulfoxide (IXMSO) at 80 °C for 24 hours (Hignin fraction). After each incubation step, the
hydrolysate was collected tor LSC analysis by centrifugation.

Nonextractable residues of rice straw, washed with acetone, were fractionated to determine
mcorporation into natural components. The bound residue was refluxed with 5% sodium
hydroxide (114 °C for 3 hours) and centrifuged to isolate the cellulose fraction (solids) from the
soluble fraction. The soluble fraction was then acidificd with 6 N HC1 (pH 2) to precipitate the
lignin fracticn.

The extractien flowcharts are preschted in Figures B.4.1.1 (grain and husked rice), B.4.1.2 (hulls
and straw). 13.4.1.3 (grain nonextractable residues), and B.4.1.4. (straw nonextractable residues).
These were copied from MRID 46578961 without alteration.
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Figure B.4.1.1. Extraction Scheme for Whole Grain and Husked Rice.
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#  DACO6.3/0PPTS 860.1300/0ECD 622,23 & ITA 8.2, 841,842
™ Nutre of the Residues in Plants - Rice

Figure B.4.1.2. Extraction Scheme for Rice Hulls and Straw.
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2ACO 6.3/0PPTS 860.1300/0ECD H 62 2. 6023 & 1IIA B2, 84.1,84.2
Nature of the Residues in Plants - Rice

comin

Figure B.4.1.3. Extraction Scheme for Nonextractable Residues in Grain.
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wé* Orthosulfamuron/IR3878/PC Code 10820% Tsagro S pLA.
% DACO630OPPTS 860 1300/0RCDIT 622,623 & IIHA 8 2.84.1,84.2

Figure B.4.1.4. Extraction Scheme for Nonextractable Residues in Straw.
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B.4.2. Analytical Methodology

TRR in rice whole grain, husked rice, hulls, and straw were determined by combustion/LSC of
ground subsamples. Extracts, hydrolysates, and soluble fractions were radioassayed in duplicate
by LSC, andd straw cellulose and lignin solids, and nonextractable residues were radioassayed in
triplicate by combustion/LSC. The reported limit of detection for TRR determinations was twice
the background.

The organic and aqueous phascs of the ACN/NH.OH extracts of whole grain, husked rice, hulls
and straw were each subjected 1o T1.C analysis for identification and quantitation of metabolites.
Normal phase T1.C analyses were conducted using silica gel plates and a solvent system of
ACN:water {90:10, viv; PY-label) or chloroform:methanol:ammonium hydroxide (75:22:3,
v:viv; PH-laber). Reverse phase T1LC analyses were conducted using RP-18 plates and a solvent
systern of AU N water (92:8, viv). Samples were analyzed by both normal and reversc phase
TI.C systenis, but nonmal phase TLC was used for quantitation of residues in PY-labeled
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Orthosulfamuron/IRS878/PC Code 108209/ Isagro S.p.A.
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~Nature of the Residues in Planis - Rice

samples and reverse phase TLC was used for quantitation of residues in PH-labeled samples.
TLC plates were evaluated using radioimaging. Luminescence was detected by a photo
multiplier. Metabolites were identified by co-chromatography with radiolabeled reference
standards. hemical names and structures for the reference standards are presented in Appendix
1.

C. RESULTS AND DISCUSSION

The storage conditions and intervals for rice samples are presented in Table C.1. Actual
extraction ardl analysis dates were not provided, but based on the reported month of analysis, all
samples of nice were analyzed within 124 days (4.1 months) of harvest; therefore, no supporting
storage stability data are needed.

Samples of whole grain and straw were collected 112 days after a single foliar application of
[]‘QC—S—pyrilmdiny]]onhosuh‘hmuron (PY label) at 0.070 1b ai/A or ['*C-U-

phenyl]orthosul famuron (PH label) at 0.066 1b ai/A. Separate plots were treated at an
exaggerated ratc in case additional material was required for metabolite identitication; these
samples wore not used in the study. Subsamples of whole grain were separated into husked rice
and hutls.

Total radiouctive residues (TRR) in rice matrices were determined by combustion/LSC, and are
reported in Table C.2.1. TRR were 0.0632 ppm and 0.0898 ppm in samples of rice whole grain
and straw, rospectively, treated with PY-label orthosulfamuron. TRR were 0.0368 ppm and
0.1101 ppim in samples of rice whole grain and straw, respectively, treated with PH-label
orthosulfamuron. In both PY- and PH-label grain, TRR appear to be concentrated in hulls of rice
grain and husked rice contains lower radioactivity than the whole grain. TRR were 0.0584 ppm
and 0.1128 ppm in PY-label husked rice and hulis, and 0.0330 ppm and 0.0502 ppm in PH-label
husked rnce ard hulls, respectively.

The distribution of the radioactivity in rice matrices is presented in Tables C.2.2.1 (PY label) and
(.2.2.2 (PH lsbel); the distribution of residues in husked rice and hulls are presented for
intormational purposes and are not discussed turther. The distribution of radioactivity was
similar between the two labels. Samples of rice grain were first extracted with hexane, which
only released 1-2% TRR. A large amount of radicactivity was released from both rice grain
(~21-29% TRR: 0.008-0.018 ppm) and straw {~48-49% TRR; 0.043-0.054 ppm) with solvent
extraction { ACN/NH4OH). Partitioning of the solvent extract separated the organic and aqueous
soluble residues. respectively as 13.0% TRR (0.008 ppm) and 15.7% TRR (0.010 pm) in PY-
label grain: 5.4% TRR (0.002 ppm} and 16.0% TRR (0.006 ppm) in PH-label grain; 21.2% TRR
(0.019 ppm} and 27.3% TRR (0.025 ppm) in PY-label straw; and 7.5% TRR (0.008 ppm) and
41.5% TRR ((:.046 ppm) in PH-label straw. Additional extraction with aqueous sodinm
bicarbonate at reflux released onlv 6% cr icss of the TRR (<0.006 ppm) from rice grain and
straw

The majority <1 the radioactivity (62-71% TRR, <0.04 ppin) in rice grain remained
nonextractable, and was subjected 1o various enzyme hydrolyses, which released an additional

DP Barcode 1011061 4/MRID No. 46578961 Page 11 of 20
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Natere of the Residues in Plants - Rice

A

=

40-48% TRR  Nonexiractable radioactivity (41-42% TRR, <0.05 ppin) in rice straw following
solvent extraction was subjected to base and acid hydrolyses to precipitate ceilulose and lignin
(25% TRR}. Nonextractable residues were not reported following hydrolysis procedures;
however, accountabilities were »68-95.1% for rice grain and straw and uncharacterized
nonextractable residues were =0.02 ppm in rice grain and straw. These procedures adequately
extracted and characterized the majoritv of residues from rice grain and straw. Residues were
1dentified and quantitated by normal and reversc phase TLC.

The characierization and identification of residues in rice matrices are summarized in Table
C.2.3. Summaries of the residues in husked rice and hulls are not included. The metabolite
profile differed between the PY and PH labels, demonstrating cleavage of the molecule between
the two rings. Parent, orthosulfamuron. was not identified in PY-label grain and straw, and was
only identified in PH-label grain and straw at trace levels (1.6% TRR, <0.001 ppm and 2.5%
TRR, (L005 pom, respectively).

DOP urea was the only residue identified in PY-label grain and straw {13.0% TRR (0.008 ppm)
and 21.2% TRR (0.019 ppm), respectively). DOP urea was not identified in PH-label matrices.
The metabuolile DBS acid was the major metabolite identified in PH-1abel straw at 34.8% TRR
(0.038 ppmis. DBS acid was identified in PH-label grain, but at lower levels (6.8% TRR, 0.003
ppm}. Metabolites DB amine and DBS amide were also identified in both grain and straw at
minor levels (<4% TRR, <0.005 ppmm). The remaining unknowns, present at 15.7% TRR in PY-
label grain. 27 .3% TRR in PY-label straw, 9.2% TRR in PH-label grain and 6.8% TRR in PH-
label straw, were characterized as organic or agueous soluble and individually accounted for
<0.01 ppm. Nonextractable residues were characlerized as natural components accounting for:
22-25% TR as cellulose, 6-9% TRR as starch, 4% TRR as pectin, 3-4% TRR as protein, and 1-
2% TRR as lignin in grain (both labels). and 9-11% TRR as cellulose and 14-15% TRE. as lignin
n straw (bl Jabels).

The wdentitics ot the orthosultamuron, DOP-urca, DBS acid, DB amine and DBS amide were
confirmed in respective extracts of rice gramn and straw by co-chromatography with radiolabeled
standards usmg two different TLC systems.

C.1.  Storage Stability

Samples of e whole grain and straw were stored frozen (-20°C) for ~2 months from harvest to
extraction, aril appear to have been analyzed within a month of extraction. Actual extraction and
analvsis dates were not provided. Extracts were immediately analyzed or stored at -4°C or -20°C
until analysis.

DP Barcode 11319614/MRID No. 46378961 Page 12 of 20
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TABLE C.1. Summary of Storage Conditions.
Matr Storage Temperature Actuai Storage Duration | Interval of Demonstrated Storage
(°C) ' Stability
Rice, whole gram -4 <124 days (<4.1 months) Neome required
Rice, husked _L;'(') <93 days (<3.1 months)
Rice, hulls - <93 days (<3.1 months)
Rice, straw <03 days (3.1 months)

Only the morrinvear of extraction and analysis was provided: duration from harvest to analysis was caiculated assuming
analysis on the e day of the month,

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

TABLE C.2.1. Total Radioactive Residues {TRR) in Rice Matrices.
Edatrix Timing arsl Applic. Ne PHI 'Y Label PH Label
(days) ppm ppm
Rice. whole gran: One foliar application at H2 0.0632 0.0368
“husked 1o ~0.067 th aisf 0.0584 0.0330
~hualls 0.1128 0.0502
Rice. straw 0.0808 0.1103
TABLE C.2 2.1, Distribution of the Parent and the Metabolites in Rice Matrices Following Application of
[Pyrimidinyl-"C}Orthosulfamuron at 0.076 lb 2i/A. *
Metabolite Frcrie Whole Grain Husked Rice Hulls Straw
TRR = 0.0632 ppm | TRR = 00584 ppm | TRR = 01128 ppm TRR = 0.0898 ppm
% TRR ppm "o TRR ppm %TRR ppm “%TRR ppm
Hexune extrac 222 6.0014 3.25 0,001% S -
ACN/NH,OH exivact 2804 0.1 81 2146 0.0723 40.07 0.0452 48.33 0.0434
-Organosoluble 12.97 (0.G082 4.62 0 (027 25.02 0.0289 21.16 0.0190
DOP ureq 12.97 0.0082 4.02 0.0027 25.62 0.0289 2116 0.0190
-Aqueous soluble 15.66 (4.0099 16.61 n.0097 14.45 0.0163 2728 0.0245
Aquenus reflus extract 0.49 0.0041 5.99 0.0035 7.45 0.0084 512 (.0046
Nonextractabl.: 62.34 0.0394 a7.12 0.0392 46.72 0.0527 41.65 0.0374
-pH 4.8 Buffer exiract 4.59 0.0029 .
~Cellubase Tndroiasnte 2522 D.0160
(cellulose)
-Amylase hydrolysaie (starch) 8.70 (.0055
-Pectingse hydrolveute (pectin) 3.80 0.0024
-Protease hydroly<ate (protein) 348 0.0022
-DM SO hydreiysate (ligmn) 1.74 (L0011
-Solids NR NI .
-Cellulose soii! . o 11.02 | 00099
~Lignmin precipiale 3 13.51 0.0124

' Shading indicues that the extraction step and‘or characterization analysis was not conducted for the matrix in guestion. Percent
TRR values in 0070 were cateulated by the study reviewer fram the reported ppim value in raw data. NR == Not reported.
Metabolites for i<l rice and straw were only repote] as 9% of the TLC chromatogram; the study reviewer has estimated these
values s M TRE asd ppm tor informational purposes.
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© TLC analysis charscterized four unknown peaks, cich present at <0.003 ppm in grain and husked rice,

and holls,

and <0,008 ppm in straw

TABLE C.2 2.2, Distribution of the Parent and the Metaholites in Rice Matrices Following Application of
[Phenyl-"*C]Orthosulfamuron at 0.066 b ai/A. '

Metabolite Fricion Whole Grain Husked Rice Hulls Straw
TRR=0.0368 ppin | TRR=0.0330ppm [ TRR = {0502 ppmy | TRR=0.1101 ppm
% TRR ppam 2% TRR ppm Y%TRR ppm %% TRR ppm

Hexune extracs 0.82 (L0003 ].21 (0004 ' )

ACNNH,OH exract 2147 0.0079 2030 0.0067 2928 0.0147 48.96 0.0539

-Organosoluble 5.43 0.002 242 0.0008 11,15 0.6056 45 0.0082
Orthosultamaron 1.63 0.0006 .75 0.0002 1.89 0.0010 245 0.0027
LB amine 0.82 0.0003 .93 0.0003 1.77 (.000% 1.27 0.0014
2BS amide 2.99 0.0011 {75 0.0002 7.48 0.0038 381 0.0042

~Agueous soluble 16.03 0.0059 17 88 0.0059 18.12 0.0091] 41,51 (L0457
DBS acid 6.79 3.0025 591 0.0020 9.65 0.00438 34.79 0.0383
Unknown | 0.24 0.0034 1197 0.0040 8.47 0.0043 6.8/ 0.0075

Aqueous refhis extvact 0.25 0.0023 6.30 0.0021 5.58 0.0028 =18 0.0057

Nenextractahie 70.92 0.0261 7303 (.0241 67.73 0.0340 40.78 0.0449

-pH 4.8 Buffer orvact 4.62 0.6 7 N

-Cellulase hvdeedvsite 22.28 L0GE?

(ceilulose)

-Amylase hydrolwsate (starch) 571 0.0021

-Pectinase hydrolysate {pectin) .26 00012

-Protease hydrolyvsaie (protein) 3.20 00012

-DMBO hydrotysate (Hignin} 0.82 0.0003

-Solids NR NR .

-Cellulose selis 9.45 0.0104

-Lignin precipitaie 15,35 0.0169

Shading indicates that the extraction step andi/or characterization analysis was not conducied for the matrix in question. Percent

TRR values in foves ware caleulated by the study reviewer from the reported ppm value in raw data. NR = Not reported.

Meatabolites for bu-ked vice and stvaw were only reported as % of the T chromatograrm: the study revicwer has estimated these
values as % TRI< and ppm tor informational purposes,
*One unkoown peak in grain and husked rice, and two wknewn peaks in siraw and hulls,

TABLE C.2.3.

Ib ai/A.

Summary of Characterization and Identification of Radioactive Residues in Rice Matrices
Following Application of |"'C-5-Pyrimidiny}] or ["C-U-Phenyl] Orthosulfamuron at ~0.067

Compound

PY Label

PH Label

Rice, grain

Rice, straw

Rice, grain

Rice, straw

TRR = 0.0632 ppin

TRR = (LORO8 ppm

TRR = 0.0368 ppm

TRR = (1101 ppm

S0 TRR ppro aTRR pm % TRR ppm Y TRR ppm
Orthosultamuron -- -- .63 0.00066 245 0.0027
DOP urea 12,97 0.0082 2116 00190 - -- -- -~
DB amine - - - -- 0.52 0.0003 1.27 0.0014
DBS amide ] -- - 2.99 0.0011 3.81 0.0042
DBS acid - - - - G679 00025 34.79 (L0383

DP Barcode 1141 H6EAMRID

No. 46578961
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TABLE C.2.3.  Summary of Characterization and Identification of Radioactive Residues in Rice Matrices
Following Application of l"“(f—S—Pyrimidinle or ["“C-U-Phenyl] Orthosulfamuron at ~0.067
b ai/A.
Compound PY Labct PH Labcl
Rice, grain Rice, straw Rice, grain Rice, straw

TRR = 0.0632 ppim TRR = (.0B93 ppm TRR = (.0368 ppm TRR=10.1i01 ppm

9%TRR ppm “+TRR ppm % TRR ppm % TRR ppm
Unknowns (agueius) 15.66 0.0099 27.2% 0.0245 924 0.0024 6.3} 0.0075
Hexane soluble 2.22 0.0614 - - 0.82 0.0003 - -
Aqueous reflux 6.49 0.0041 512 (1.03040 6.25 6.0023 518 0.0057
pH 4.8 Buffer 4.59 (.0029 - - 4.62 0.0017 --
Cellulose 2532 0.0160 L2 0.0699 22.28 0.0082 9.45 0.0104
Starch - 8.70 0.0035 -- - 5.71 0.0021 - --
Pectin 3.80 0.0024 -- - 3.26 €.0012 - --
Protein 3.48 0.0022 - - 3.26 (.0012 - --
Lignin 1.74 £.0011 1381 0.0124 0.32 0.0003 1535 (.0159
Total identificd 12.97 0.0082 2116 0.0190 12.23 0.0045 42.32 (1.0450
Total charaeterized 72.00 0.0455 57.23 00514 56.26 0.0207 36.79 (.0405
Total extractaile 84.98 0.0537 §3.45 0.0480 68.49 0.0252 5414 0.0596
Unextractable {FE5)! NR NR 11.65 0.0374 NR NR 4078 0.0449
Aceountabiliny” =85 954 =68 04 4

Residues remaining after exhaustive extractions. MR = Not reported.
Nonextractable residues sfter chemical and enzyme treatments were not reported for graing however, based on the
extractshydroby saies released, nonextractabie restducs would be <0.C1 ppm in grain.
Nonextractable sesidues i straw were further charmcrerized as cellulose and lignin bound residues precipitaied under basic and
acidic conditiors ¢« 15 reported in the tabie);, uncharacterized nonexdractable restdues were <0002 ppm in atraw.
S Accountabilivve ¢ Tosal extractable + Total unextroerable)/ TRR from combustion analysis; see TABLE €217 % 100,

C.3.  Preposed Metabolic Profile

Based on the vive metabolism study, the petitioner states that TRR levels were extremely low in
both rice and straw and that no significant degradation compounds were present in either rice or
straw. The maority of the restdue was bound. and the radioactivity was incorporated into
natural companents,
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FIGURE (.31, Proposed Metabolic Profile of Orthosulfamuron in Rice
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3 2ACO63/0PPTS 860, 1300/0ECD 1622823 & THARZ, 8.4.1, 842

* Nature of the Restdues in Planis - Rice

TABLE €C.3.1. Identification of Compounds frem Metabolism Study
Common nanmeivode Chemical name Chemical structure
Figure C.3.1 102 Now
Orthosulfame:an 2-THI A e-dimethoxy - 2-pyrimiding)-
aminc]carbonyljarmine]sultons1jaming]-
N N-dimethyibenzamide
POP urea N-(4 o-dimethoxypyrimidin-2-yDurea
e /
H.N N-—, ;
? NN
N
O-—CH,
DB amine 2-amino-N.N-dimeth vibenzamide CH,
!
H,C—N
N,
):o
7N
D NH,
:j
DBS amide Z-sultameylamine-N, N- CH,
dimethylbenzamide . '
H,.U—N
i
4 s
ST
N NI NH,
— H o ’
DEBES acid 2-sulfoamine-N N-dimethylbenzam de CH,
H;C —N
~{)
- I
/ ~
7 N\ -~ on
H
S
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cirthosulfamuron/TR5878/PC Code 108209/ Tsagro S.p.A.
DACOG3OPPTS 860 1300/0FCDHTT622, 623 & HIA 82 841,842
Nature of the Residues in Plants - Rice

D. CONCLUSION

Total radioactive residues (TRR) in rice matrices were 0.0632 ppm and 0.0898 ppm in samples
of rice whole grain and straw, respectively, harvested 112 days after a singie foliar application of
['*C-5-pyrimdinyl]Jorthosulfamuron (PY label) at 0.070 Ib ai/A. TRR were 0.0368 ppm and
0.1101 ppim in samples of rice whole grain and straw, respectively, harvested |12 days atter a
single foliar application of['4(',.‘-U—phenyl]011hosu'lfamuron (PH label} at 0.066 1b at/A.
Subsamples of whole grain were separated into husked rice and hulls. In both PY- and PH-label
gratn, TRR appear to be concentrated in hulls of rice grain, and husked rice contains lower
radicactivity than the whele grain. TRE were (.0584 ppm and 0.1128 ppm in PY-label husked
rice and hulis. and 0.0330 ppm and 0.0502 ppm in PH-label husked rice and hulls, respectively.

The distnbution of radioactivity was strnilar between the two labels. Samples of rice grain were
first extracted with hexane, which only released ~1-2% TRR. A large amount of radioactivity
was released from both rice grain (-21-29% TRR) and straw (~48-49% TRR} with solvent
extraction. Partitioning of the solvent extract separated the organic and aqueous soluble
residues, respectively as 13.0% TRR and 15.7% TRR in PY-label grain; 5.4% TRR and 16.0%
TRR in Pit-label grain; 21.2% TRR and 27.3% TRR in PY-label straw; and 7.5% TRR and
41.5% TRR i PH-label straw. Additional extraction with aqueous sodium bicarbonate at reflux
released only <6% TRR from rice grain and straw. The majority of the radioactivity (62-71%
TRR. <0.04 ppm) in rice grain remained bound or nonextractable, and was further subjected to
various enzyine hydrolyses, which released an additional 40-48% TRR. Nonextractable
radicactivity {41-42% TRR, <0.05 ppm’ n rice straw following solvent extraction was subjected
to base and aciud hydrolyses to precipitate cellulose and lignin (25% TRR). Uncharacterized
nonextractable residues were <0.02 ppin in rice grain and straw.

Residues were 1dentified and gquantitated by normal and reverse phase TLC. The metabolite
profile differed between the PY and PH labels. Parent, orthosulfamuron, was not identified in
PY-label grain and straw, and was only identified in PH-label grain and straw at trace levels
(<0.003 ppry

DOP urea was the only residue identified in PY-label grain and straw at 13.0% TRR and 21.2%
TRR, respectively; DOP urea was not identified in PH-label matrices. The metabolite DBS acid
was the major metabolite identified in PH-label straw at 34.8% TRR; DBS acid was tdentified in
PH-label grain, but at lower levels (6.8% TRR). Metabolites DB amine and DBS amide were
also identified in both grain and straw at minor levels (<4% TRR). The remaining unknowns,
present at 15.7% TRR in PY-label grain. 27.3% TRR in PY-label straw, 9.2% TRR in PH-label
grain and 6.8%% TRR in PH-label straw, were characterized as organic or aqueous soluble and
individually accounted for <<0.01 ppm. Nonextractable residues were characterized as natural
components aceounting approximately for: 22-25% TRR as cellulose, 6-9% TRR as starch, 3-
4% TRR as peatin, 3-4% TRR as protein, and 1-2% TRR as lignin in grain (both labels); and 9-
11% TRR a» cellufose and 14-15% TRR as lignin i straw (both Iabels).
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Nature of the Ressdues in Plants - Rice

In the rice metabolism study, TRR levels were extremely low in rice matrices and no significant
degradation compounds were present in either grain or straw. The majority of the residue was
bound. and the radioactivity was incorporated into natural components.

E. REFERENCES

None.

| 8 DOCUMENT TRACKING

Petition Number: 5F6967
DP Barcody: 13319614
PC Code: 1068209
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1

wg  Drihosulfamuron/IR3878/PC Code 108200/Isagro S.p.A.
g DACO63/0PPTS 860.1300/OECD 16,2 2,6 23 & TIIA 8.2, 841,842
o ~arure of the Residues in Plants - Rice

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

Common name, Chemical name Chemical structure
Company cone

[’ClOrthosultanurosn; 2-[[[[[¢4,6-dimethexy-2-pyrimidinyl - /C H,
IRS878 (PY ind Pid Tabel) amino]carbonylJamingjsulfonyl]amine]- | 1y oy
NN-dimethylbenzamide i Y—CH
0 o O—CH,
: I J | N
»]
& =aine e e N
o H o H Y /
O—CH
FHCIROP ure s N-{3,6-dimethoxypyrimidin-2-viyurea 0 ——CH,
Nz
- //
HoN N— /*
- H W
\\ i
=—CH,
["'CIDB amin: 2-amina-N MN-dimeth vibenzamide h,
4
H,C~—N
el )
[CIDBS amule 2-sulfamoylamino-N. N-

dimethylbenzamide

[MCIDBS acad 2-suloamino-N N-dimethyibhenzmuide CH,
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Orthosulfamuron/ TRS878/PC Code 108209/] gagr-o Sp.A.
DACO 74.30PPTS 860.1850/0ECD 11A 6.6.3, 6.8.7 and 1HA 8.6
{“onfined Accumulation in Retational Crops - Carrot, Lettuce & Wheat

Primary Lvaluator  Douglas Dotson, Chemist, RAB2 ;{9 KVF%"E&;L-- Date: 2/14/2007
Pecr Revicwer Dennis McNeilly, Chemist. RAB2 Date: 2/14/2007

This DER was onginally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Suite 300; Rockville, MD 20850; submitted 06/12/2006). The DER has been
reviewed by the Health Effects Division {HED) and revised to reflect current Office of Pesticide
Programs (OPP) policies.

STUDY REPORT:

40578988 Rizzo, F.; Garau, S.; Pizzingrilli, G. (2004) Uptake, Translocation and Metabolism of
[(AC")—PhcnvE}I R5878 in Rotated Crops of Wheat, Carrots and Lettuce. Project Number:
MEF.02.05. 42 _06.06/02. Unpublished study prepared by Isagro S.R.1.. (Formerly Agrimont).
246 p.

EXECUTIVE SUMMARY:

Isagro S.p.A. ias submitted a confined rotational crop study with (He-u -phenyljortho-
sulfamuron {PH label; specific activity 106.998-110.660 pCi/mg). The radiolabeled test
substance was mixed with acetonitrile/water and applied micro-dropwise to sandy loam seil in
plastic pots. maintained outdoors, at a nominal rate of 0.067 Ib ai/A. Carrot (root vegetable),
lettuce (leaty vegetable), and wheat (small grain) were planted in the treated soil as
representative rotational crops at plantback intervals (PBls) of ca. 30, 120, and 365 days. The in-
Iife and analviical phases of the study were conducted at Isagro Ricerca (Novara, Italy).

After a single application of[MC-U—phenyi]oﬂ.hosulfamuron (PH label) to bare soil at 0.073 b
al/A. total radioactive residues (TRR) accumulated at =0.01 ppm in the following: carrot tops
planted 33 and 128 days after application, wheat forage planted 29 and 121 days after
application. and wheat straw planted 29, 121, and 365 days after application. TRR were below
0.01 ppm in carrot root, lettuce, and wheat gran rotated crop matrices at all plantback intervals
(PBIs), and i1 carrot tops and wheat forage planted at the 373/365-day PBI. In general, TRR
were highest at the ~30 or 120-day PBI, and greatly reduced at the ~365-day PBI. Residues in
carrot tops were .0442 ppm at the 33-day PBI, 0.0368 ppm at the [28-day PBI, and (.0063 ppm
at the 373-day PBI; residues in wheat forage were 0.0286 ppm at the 29-day PBI, 0.0310 ppm at
the 121-day PRRE and 0.0019 ppm ai the 365-day PBI; and residues in wheat straw were 0.5763
ppm af the 70-day PBI, 0.8730 ppm at the 121-day PBI, and 0.1458 ppm at the 365-day PBL

Rotated crop matrices with TRR >0.01 ppm were extracted (carrot tops and wheat forage, 33/29-
and 128/121-day PBIs, and wheat straw, all PBIs). The majority of the radioactivity {72-94%
TRR) was cxtracted from the rotated crop matrices using ACN/ammeonium bicarbonate; smatl
amounts of radivactivity (1-3% TRR) were subsequently released with acetone. The ACN
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'fg@g Onrthosulfamuron/TR3878/PC Code 108209/ {sagro S.p.A.
%% DACO 7.43/0PPTS 860.1830/0ECD 1A 6.6.2. 6.8.7 and 1A 8.6
o _“~onfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

extracts were partitioned into DCM, ethyl acetate and aqueous soluble phases for metabolite
analysis. The majority of the extractable residuc was aqueous soluble. Nonextractable residues
in the extracted crop matrices were <0.01 ppm n carrot tops and wheat forage, and (0.031-0.074
ppm (7-21%s TRR) in wheat straw. Nonextractable residues were partially characterized as
cellulose and lignin (see below) and accountabilities ranged from 89 to 101%. The exiraction
procedures extracted sufficient residues from all PBls. Metabolites were quantitated and
identified by co-chromatography with the respective radiolabeled standard using normal and
reverse phase TLC,

Total identificd residues ranged from 51 to 76% TRR in rotated carrot tops, wheat forage, and
wheat straw . The parent, orthosulfamuron. was only identitied in rotated wheat straw (all PBls)
at trace levels (<11% TRR; 0.001-0.004 ppm).

The major inctabolite identified in Totated crop matrices was DBS-acid. DBS-acid accounted for
63.2% and 75.7% TRR {0.028 ppm) in carrot tops from the 33- and 128-day PBIs, respectively;
50.8% and 31.1% TRR (0.015-0.016 ppm) in wheat forage from the 29- and 121-day PBIs,
respectively; and 63.7%, 65.8%, and 44 8% TRR (0.066-0.575 ppm) in wheat straw {rom the
29-, 121-, and 365-day PBIs, respectively, DBS-amide was identified as a minor metabolite in
wheat forage and straw accounting for 9,2-9.8% TRR (0.003 ppm) in wheat forage from the 29-
and {21-dav PBls, and 3.2-4.1% TRR (0.005-0.028 ppm) in wheat straw from all PBls; DBS-
amide was 1o identified in carrot tops. DB-amine was identified as a minor residue present only
tt wheat straw (<1-2.6% TRR; 0.004-0.005 ppm).

An unknown metabolite, characterized as a conjugate of DI3S-acid, was determined to be a
significant residue in wheat forage and accounted for 28.2% TRR (0.008 ppm) at the 29-day PBI
and 19.2% TRR {0.006 ppm) at the 121-day PB1. Unknown 2 was found in carrot tops (1.9-
6.5% TRR, <0.003 ppm) and wheat straw (5.4-8.6% TRR, 0.008-0.068 ppm) at minor levels.
Another unknown metabolite, characterized as two N-glucosides of hydroxylated DB-amine, was
determined {0 be a minor residue in carrot tops (3.8-4.7% TRR, 0.002 ppm), wheat forage (5.9-
6.5% TRR, .002 ppm), and wheat straw {4.2-5.7% TRR, 0.008-0.050 ppm). The remaining
extractable residues were characterized as one or two unknowns in the aqueous phase present at
<0.01 ppm 1 carrol tops and wheat forage and <0.02 ppm in wheat straw, and a single unknown
in the organic phases present at <0.01 ppm in wheat straw.

Nonextractabie residucs were partially characterized as cellulose and lignin bound residues
accounting o -7-8% TRR in carrot tops (33- and 128-day PBIs), and 5-11% TRR in wheat
straw (all PBIs): the uncharacterized nonextractable residues represented <0.05 ppm in these
rotated crop matrices.

DP Barcode 13319614/ MRID No. 46578088 Page 2 of 21



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 80 of 131

Jrthosulfamuron/IR5878/PC Code 108209/ 1sagro S.p. A
DACO 7.4.370PPTS 860.1850/0ECD {IA 6.6.3, 6.8.7 and I11A 8.6
tonfined Accumulation m Rotational Crops - Carrot, Lettuce & Wheat

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study. the confined rotational crop residue data
are classified as scientifically acceptable. A confined rotational crop study with [*C-5-
pyrimidinyljorthosulfamuron was separately submitted, refer to the DER for MRID 46578906.
The petitioner cited in the subject confined rotational crop study that the results of the two
studies werc consistent and any quantitative differences in the TRR were likely due to the lower
watcr solubility of DOP-urea (the major metabolite found in the PY-labeled study) compared to
that of DBS-ucid (the major metabolite found in the PH-1abeled study) and, therefore, lower
availability ol residues for uptake mto the plant from the soil

The acceptability of this study tor regufatory purposes 1s addressed in the U.S. EPA Residue
Chemistry Summary Document, D332290, D. Dotson, 2/14/2007.

COMPLIANCE:

Signed and Jated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements woere provided. The GLP Comphance Statements cite that the study was not
conducted n zccordance with GLP Standards as defined by the USA EPA, but in compliance
with OECI principles of GLP as defined by the Number 1 [ENV/MC/CHEM(98)17] on “The
OECD principles of GLP;” Council Directives 88/320/EEC and 90/18/EEC as actuated by the
ltahian Decrees N® 120 of 1/27/92 and subscquent Ministerial Decrec of 8/5/99; and I:C directive
2004/9/FEC 1 the Buropean Parliament and of the Council.

A. BACUKGROUND INFORMATION

Orthosulfanmuron is a postemergence herbicide that Isagro S.p.A. is proposing for use on rice
grown in the United States for the control of annual and perennial broadleaf weeds. sedges, and
bamyard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. 11 reportedly
acts by inhihif.ng the plant enzyme acetolactate synthase which is active 1n the biosynthesis of
valine, leucine. and isoleucine.

TABLE Al Test Compound Nomenclature.
Compound CH,
s
BN
— T O—CH,
=0 0O Jor—CH,
— I N=
‘4” N\ -~ S‘\ )J\ \
NN N )
\_/ Hnoun "o\ /\/
N N
\,. -
(—CH,
Common namg Orthosulzmuron
Company cxperimental name IR5878
TIPAC name 1-{4.6-dimcthoxypyrimidin-2-y-3-[ 2-{dimethylcarbamoy ypheny!sulfamoyl Jurea
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TABLE A.1.

Test Compound Nomenclature,

CAS name

2-[[[L[t4.6-dimothoxy-2-pyrimidinyl-amino}carbonyl Jaminelsulfonyl Jamino]-N,N-
dimethylbenzamide

CAS registry number 213464-77-8

Eng-use prodect TEP)

0.51% G formulation {TR38 7S
50.5% WG formulation (IR3378 50 WG EPA Co. No. 80289)

(1.5 GR; EPA Co, No. 80289}

Table 2. Physicochemical Properties of the Techunical Grade of Orthosulfamuron.

pH ? bufter: 063 g/l
pH 8.5 bufier: 39 g/l

Parameter Value Reference (MRID)
Color White 46219004
Physical Staw Fine Powder at 20°C 46219005
Odor Cdorless 46219006
pH 4.35 al 25°C (1% aqueous dispersion) 46219013
Density 1,45 g/l ot 20°C 46219008
Waer solubil v oo 20°C pH 4 buffer: 0.002 g/ 46210009

Solvent solubs-ii, o1 200

n-heptane: 11235 mg/l
xvlener 130 mgrl.
acetone: 20 g7l

ethvl acetate: 2.2 prll
dichlorometiane: 56 g/L
methanol: 8.3 g/l

Elcerronic
communication. J.
Messina to E. Kraft,
902000

Vapor pressue

w307 s 20°C

40219010

Dissuciation constant, pK,

The test material becemes increasingly less sotuble in
water as the pH s lowered and undergoes degradation
(hydrolysisp at neutral to acidic pHs. The test material
is predicted o Tave 5 overlapping dissoctation
constants,

4621901

Octanelrwater partition coetficient. LogiKyw!

pH4: 26
pH 7 1.3

46219012

UVivisible ab-orption spectrum

al pH 6.9, A=0.49 and ¢ = 2.1 x 10 at 238 run

46219001

B. EXPERIMENTAL DESIGN

Orthosuifarmuron uniformly radiolabeled in the phenyl ring was radiodiluted with unlabeled
orthosulfamuron and prepared in acetonitrile (ACN)/water. The radiolabeled test solution was
applied micro-dropwise to the surface of sandy loam soil in 18 plastic pots (36 cm wide x 78 cm
long x 30 cm high) at a nominal rate of 0.067 ib ai’A. After aging for ca. 30, 120, and 365 days,
representative rotated crops of carrot (root vegetable), lettuce (leafy vegetable), and wheat (small
grain) werc planted in the treated soil. A single pot was used for planting of carrot and lettuce at
each plantback interval (PBI), and tour pots were used tor planting of wheat at each Bl;
additional pots were treated for soil analyses. Four pots of soil were treated with ACN/water for
controls: one pot each for planting of carrot and lettuce, and two pots for planting of wheat.

DP Barcode 133196 14/MRID No. 46578988
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Oerhosulfamuron/IRS878/PC Cede 08209/ sagro S.p.A.
DACD 7.4.3/0PPTS 860.1R50/0FECD A 6.6.3. 6.8.7 and 1I1A 8.6
onfined Accumulation in Rotational Crops - Carret, Lettuce & Wheat

Plants were grown to maturity outdoors in accordance with usual and customary agricultural
practices for cach crop in that location. Plants were treated with chemicals and fertilizers, and
irrigated as nceded. Temperature, relative humidity, and sunlight exposure were recorded daily.

Immature wheat forage was collected ar the tillering growth stage. Carrot root and fops, lettuce
leaves, as well as wheat grain and straw were collected at maturity.

B.1.

Test Site and Crop Information

TABLE B.].1

Test Site Information.

Testing Env renrnent and location

Soil characteristics

root and tuber. grosp | Nantese 2
1, and Vegetabl,
feaves of roet

tuber, group

Type S0 Sand Y Silt % Clay oOM pH CEC
(imeq/100 g)
Pots maintained outdoors at Isagro loamy sand 755 21.5 3 2.20 5.34 12.69
Ricerca Srl (Navara, ltaly) :
TABLE B.1.2.  Crop Information.
Crop, crop arsp Varicty Plantback intervals | Growth stage at Harvested Harvesting procedure
{days) harvest Matrix
Carrot; Vegelable, Mezzalunga 33128373 Maturity: 126 DAP | root and tops Whole plant pulled

from the pot; excess
soil was brushed off;
root and top-were
separaresl and the root
washed with water.

group 15 and {nain,
cereal, forage. fodder,
and straw, grovp 16

stage): 06 DAP
Maturisy: 118 DAP

grain and straw

Lettice: Vegaiabic Kagrancr 33,128,373 Maturity: 43 DAP | leaves Plants cut close to the
featy. except bracaca, [ Sommer 2 soil surface and rinsed
group 4 with water.

Wheat; Grain, zaeal,  § Gemini 20,121,368 Immature {tillering | forage Plants cut closce to the

so1l surtace; mature
plants were separated
into grain and straw.

B.2.  Test Materials

TABLE B.2.1.

Test Material Characteristics,

Chemical stnielure

i,

/
TR

\.

/.>:;U ) )
/774\"\ ILE ES
7 W TN TN \
\;77"/ 1 o H H

O==CH,

Radiclabel position

[C-U-phenyllorthosulfamuron {PH-label)

Lot No.

182 and 209

Purity

&Y (TLC and HPLCY
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rthosulfamuron/IR5878/PC Code 108209/1sagro S.p.A.
DACO 7.4.3/0PPTS 860 1850/0LECD TIA 6.6.3, 6.8.7 and I1TA 8.6
i onfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

TABLE B.2.1. Test Material Characteristics.

Speafic activin Lot 182 test substance: 3,700 MBqg/mg (154.058 pCifmg)
Lot 209 test substance: 7.357 MBqg/mg (198.850 uCi/mg)
Radiodiluted test solutions: 3.959-4.131 MBg/mg (106.998-110.660 nCi/mg)

B.3. Study Use Pattern

TABLE B.3.1. Use Pattern Information.

Chemical naime ["C-U-phenyljorthosutfamuron

Application raeihod The radiolabeled test material was radiodiluted with unlabeled orthosulfamuron and
prepared 1 ACNwater (3:7, vivy on the day of application, and applied micro-
drapwisc to the bare sotl,

Applicaliun rite 77.30-901L70 2 aitha
Mean of apphcations made to treated pots = 0.073 b ai/A (R1.84 g ai/la)

Number of apphoaiion (s) One
Timing of applicuton {s) Preplant to bare soil
DAT! (days) Target planthack intervals of 30, 120, and 3065 days: refer to Table B. 1.2, for actual

planthack intervals

DAT = Daye<itter ireatment
B.4. Identification/Characterization of Residues
B.4.1. Sampie Handling and Preparation

All rotated vrop samples were immediately stored frozen (-20°C) until they were processed. For
processing, whole crop samples were cut into pieces and finely ground with dry ice. The
homogenized saimples were frozen until extraction and analysis.

Rotational crop commodities with a TRR >0.01 ppm were subjected to extraction procedures.
Carrot root frem all PBIs, 373-day PBI carrot tops, lettuce from all PBls, 365-day PBI wheat
forage, and wheat grain from all PBls were not extracted. A brief discussion of the exiraction

processes foilows,

An aliquot of the rotated crop matrix was extracted three times with ACN:50 mM ammonium
bicarbonate (NH4HCO4: 5:5, viv), then once with acetone, and centrifuged. Each supernatant
wis separatelv collected and brought 1o volume with additional extraction solvent for radioassay.
The ACN extracts of carrot leaves (33- and 128-day PBIs), wheat forage (29- and 121-day PBls)
and wheat straw (from all PBIs}, with =101 ppm extracted residues, were sequentially
partitioned with dichloromethane (DCM) and ethyl acetate, after concentration to aqueous. The
resulting DOM, ethyl acetate, and agquecus phases were brought to volume with the respective
solvent and reserved for TLC analysis.

Nonextractabie residues (»10% TRR) of carrot leaves (33- and 128-day PBls) and wheat straw
(all PBIs) wore fractionated to determine incorporation into natural components. The bound
residue was relluxed with 3% sodium hvdroxide (110°C for 3 hours) and centrifuged to isolate

DP Barcode 1119614/MRID No. 46578988 Page 6 of 21
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__ By orhosulfamuron/IR5878/PC Code 108209/1sagro S.p.A.
1.5 PACO 7.4.3/0PPTS 860.1850/0ECD 1A 6.6.3,6.8.7 and 1ITA 8.6
% Confined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

the cellulose fraction (solids) from the soluble fraction. The soluble fraction was then acidified
with 6 N HC I (pH 2) to precipitate the lignin fraction.

The extraction flowcharts are presented in Figures B.4.1.1 (crops), B.4.1.2 (ACN extract), and

B.4.1.3 (nonextractable residues). These flowcharts were copied from MRID 46578988 without
alteration.

Figure B.4.1.1, Extraction Scheme for Rotated Crop Matrices.
£ B
g CROP

MATERIAL ;

~psrracon with CHON MR HCO {1-1)
oaptrifngation

Ef CHON-NH HCO, (1-1)
{Extract i}

~pxtracrien with aseezaaitile-NH HCO, (3-1)
~penirifegstion

r .
CRLON-NHLHECO. (31 Lﬂ:&iduﬂ
A {Extract i1} o J

-griraction with avetoerie- N, MO Ty (3-1)

- -nerrifugation
e — I
POHONSNHHCO;(1-1) l | residue |

B IExtract 1T : it
j -saIrREsion with areinne
S . soenteifiegation

i

E/ acctond l(— bound residf}& . s ]
& [hmain | [Residve ¥} [ oxinion A
M k

A LA aralsis
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Fwi  Orthosulfamuron/IR5878/PC Code 108209/Isagro S.p.A.
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ok Confimed Accumulation in Rotational Crops - Carrot, Lettuce & Wheat
Figure B.4.1.2. Partitioning Scheme for the ACN Extract.
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Confmed Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

Figure B.4.1.3. Fractionation Scheme for Nonextractable Residues.
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B.4.2. Analyvtical Methodology

Total radioactive residues {TRR) in rotational crop matrices were determined by
combustion/LSC of the finely ground sample. Aliquots of ground catrot root and leaves, lettuce,
and wheat {orage were freeze-dried to remove water prior to combustion. Extracts and
hydrolysates were radioassayed by LSC and nonextractable residues were radioassayed by
combustion’L.SC". The limit of determination {or 1.SC determinations was twice the background.

The DCM, ethyl acetate, and aqueous phases of the ACN:NH,HCO; extract of carrot leaves,
wheat forage, and wheat straw were each subjected to TLC analysis for identification and
quantitation of metabolites. Normal phase TLC analyses were conducted using silica gel 60 Fsy
plates and a solvent system of chloroform:methanol:ammonium hydroxide (70:27:3, viviv).
Reverse phase TLC analyses were conducted using RP-18 Fasas plates and a solvent system of
ACN:water (92:8, viv). Samples were analyzed by hoth normal and reverse phase T1.C systems,
except tor the aqueous phase which could only be analyzed by normal phase TLC; normal phase
TLC was used for quantitation of residues because of better separation of the ' “C-compounds.
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Orthosulfamuron/IRS878/PC Code 108200/ Tsagro S.p. A
PIACO 74.3/0PPTS RE0.18530/01:CD [TA 6.6.3, 6.8.7 and 111A 8.6
Cenhined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

TLC plates were evaluated using radiotmaging; luminescence was detected by a photo
multiplier. Extracts from different PBIs, extracts from different crops, and different extracts
from one crop were co-chromatographed to compare the metabolic profiles; 29-day PBI wheat
straw was chosen as representative ot all rotated crops and was used for metabolite
identification. Metabolites were identified by co-chromatography with radiolabeled reference
standards using both TLC systems (except for the aqueous phase which could only be analyzed
using nornial phase TLC); chemical names and structures for the reference standards are
presented 11 Appendix 1,

To facilitate identification of polar metabolites, 3-week old wheat plants were cut and dipped in
aqueous sotutions of radiolabeled orthosulfamuron, DBS-acid, or DB-amine. After 24 hours the
cut plants were placed in fresh water and maintained in a growth chamber for ca. 36 hours.
Treatment with DBS-acid was unsuccesstul because the cut plant could not survive the low PH
of the treatruent solution. The treated cut plants were extracted with ACN:NH4HCO; and
centrifuged: the extracts were reserved for TLC analysis, and co-chromatographed with
metabolites isolated from 29-day PBI wheat straw by preparative TLC,

To aid in characterizing polar metabolites, the aqueous extract of 29-day PBI wheat straw was
subjected t¢ cnzyme and acid hydrolyses. Separate aliquots of the extract were incubated at
25°C for 4% hours with B-glucosidase in 0.1 M acetate buffer (pH 4.8) or esterase in 0.1 M
ammonium sulfate buffer (pH 8). Polar metabolites isolated from the aqueous extract were
subjected 1o evid hydrolysis under different conditions: (i) 0.1 N HCI at 40 °C for 4 hours; (i)
2.0 N HCI at 40 °C for 4 hours; (i1i) 4.0 N HC1 at 40 °C for 5 hours; (iv) 4.0 N HCI at 70 °C for
2.5 bours; (v) 4.0 N HCI at 80 °C for 4 hours; or (vi) 6.0 N HCI at 80 °C for 4 hours. Metabolite
2, hvdrolyzed with 6 N HCI at 80 °C for 4 hours, was co-chromatographed with o-aminobenzoic
acid. "'C-DBS-acid, and "C-DB-amine acid reference standards using normal and reverse phase
TLC.

C. RESULTS AND DISCUSSION

The storage conditions and intervals for rotational crop samples are presented in Table C.1. All
samples were analyzed for TRR within 2 months of harvest. Samples were extracted and
analyzed by T1LC within 5 months of harvest, therefore, no storage stability data are required to
support the sample storage intervals and conditions of the confined rotational crop study.

After a singie application of [}4C-U-phenyl]or‘[hosulfamuron (PH label) to bare soil at 0.073 Ib
ar/A. total radioactive residues (TRR) accumulated at >0.0]1 ppm in the following: carrot tops
planted 33 «und 128 days after application, wheat forage planted 29 and 121 days after
application. and wheat straw planted 29, 121, and 365 days after application. TRR were below
0.01 ppm 1 carrot root, lettuce, and wheat grain rotated crop matrices at all plantback intervals
(PBIs). and i carrot tops and wheat forage planted at the 373/365-day PBI. In general, TRR
were highest at the ~30 or 120-day PBI, and greatly reduced at the ~365-day PBI. Residues in
catrrot tops were 0.0442 ppm at the 33-day PBI, 0.0368 ppm at the 128-day PBI, and 0.0063 ppm
al the 373-das PBEL residues in wheat forage were (0.0286 ppm at the 29-day PBL (L0310 ppm at

DP Barcode 113196 14/MRID No. 46578088 Page 10 of 21



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 88 of 131

i »ﬁg% UOrthosulfamuron/IR5878/PC Code 108209/ sagro S.p.A.
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*  (afined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

the 121-day PBI, and 0.0019 ppm at the 365-day PRI, and residues in wheat straw were 0.5763
ppm at the 29-day PBI, 0.8730 ppm at the 121-day PBI, and 0.1458 ppm at the 365-day PBL

Rotated crop matrices with TRR >0.01 ppm were extracted; the extraction profiles and
distribution of the radioactivity in these rotational crops are presented in Tables C.2.2.1 (carrot
tops and wheat forage, 33/29- and 128/121-day PBis) and C.2.2.2. (wheat straw, all PBis). The
majority of the radioactivity (72-94% TRR) was extracted {rom the rotated crop matrices using
ACN/ammonium bicarbonate. Small amounts of radioactivity (1-5% TRR) were subsequently
released with acetone. The ACN extracts were partitioned into DCM, ethyl acetate, and aqueous
soluble phases for metabolite analysis. The majority of the extractable residue was aqueous
soluble. Nenextractable residues in the extracted crop matrices were <0.01 ppm in carmrot tops
and wheat forage and 0.031-0.074 ppm (7-21% TRR) in wheat straw. Nonextractable residues
were partially characterized as cellulose and lignin (see below) and accountabilities ranged from
89 to 101%  The extraction procedures extracted sufficient residues from all PBls.

The characrenzation and identification of residues in rotational crop matrices which were
analvzed are summarized i Tables C.2.3.1. (carvot tops and wheat forage, 33/29- and 128/121-
day PBIs) and €7.2.3.2. (wheat straw, all PBls). Total identified residues ranged from 51 to 76%
TRR i rotated carrot tops, wheat forage, and wheat straw. The parent, orthosulfamuron, was
only identificid in rotated wheat straw (all PBIs) at trace levels (<11% TRR; 0.001-0.004 ppm).

The major mctabolite identified 1p rotated crop matrices was DBS-acid. DBS-acid accounted for
63.2% and 73 7% TRR (0.028 ppm) n carrot tops from the 33- and 128-day PBIs, respectively;
50.8% and 51 % TRR (0.015-0.016 ppm) in wheat forage from the 29- and 121-day PBIs,
respectively: and 63.7%, 65.8%, and 44.8% TRR (0.066-0.575 ppm) in wheat straw from the
29-, 121-, and 365-day PBIs, respectively. DBS-amide was identified as a minor metabelite in
wheut forage and straw accounting for 9.2-9.8% TRR (0.003 ppm) in wheat forage from the 29-
and [21-day PBIs, and 3.2-4.1% TRR (0.005-0.028 ppm) in wheat straw from all PBls. DBS-
amide was not wdentified in carrot tops. DB-amine was identified as a minor residue present only
tn wheat strav (<<1-2.6% TRR; 0.004-0.005 ppm). [dentitications of orthosulfamuron, DB-
amine and B-amide in the organic extracts ot 30-day PBI straw, and DBS-acid in the aqueous
extract of 30-day PBI straw were confirmed using normal phase and reverse phase T1.C co-
chromatography with the respective radiolabeled reference standard.

An unknown metabolite, characterized as a conjugate of DBS-acid, was determined to be a
significant residue in wheat forage and accounted {or 28.2% TRR (0.008 ppm) at the 29-day PBI
and 19.2% TRR (0.006 ppm) at the 121-day PBI; Unknown 2 was found in carrot tops {1.9-6.5%
TRR. £0.003 ppm) and wheat straw (5.4-8.6% TRR, 0.008-0.068 ppm} at minor levels. Another
unkniown metabolite, characterized as two N-glucosides of hydroxylated DB-aimine, was
deternuned 1o be a minor residue in carrot tops (3.8-4.7% TRR, 0.002 ppm), wheat forage (5.9-
6.5% TRR. ).002 ppm), and wheat straw (4.2-5.7% TRR, 0.008-0.050 ppm). The remaining
extractable residues were characterized as one or two unknowns in the aqueous phase present at
<0.01 ppm 1 carrot tops and wheat forage and <0.02 ppm in wheat straw, and a single unknown
in the organic phases present at <0.01 ppm in wheat straw.
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Unknown mezabolite 2 from the agueous extract of 30-day PBI straw was not hydrolyzed by f-
ghucosidase o esterase, but was fractionated into three metabolites (a, b, and ¢) with acid
hydrolysts {6 N HCI at 80°C). Compound a was identified as DB-amine and Compound ¢ was
identified as <-aminobenzoic acid using normal and reverse phase TLC co-chromatography with
reference standards. However, metabolifc 2 was determined not to be a conjugate of DB-amine,
because it was found only in the cut plant treated with orthosulfamuron and not the cut plant
treated with [’B-amine. Because DBS-acid is known to hydrolyze readily to DB-amine under
acidic conditions and based on the enzyme and acid hydrolysis results, Unknown metabolite 2
was characierized as a conjugate of DBS-acid. In addition, as enzyme hydrolysis was
unsuccessful. metabolite 2 1s likely to be a conjugate with more glucose molecules, and because
acid hydrotvs:s under weaker conditions was unsuccessful, metabolite 2 was not an N-glucoside.

Unknown metabolite 3 from the aqueous extract of 30-day PBI straw was fractionated into two
metabolites. Neither compound was hydrolyzed by B-glucosidase or esterase, but hoth were
easily hydrolvzed with acid hydrolysis (0.1 N HCl at 40°C) and viclded a new compound slightly
more polar than DB-amine (likely by hydroxylation of the aromatic ring). Compounds 3a and 3b
were characterized as N-glucosides of hydroxylated DB-amine. Compounds with similar TLC
retention times were also observed in the extracts of cut plants treated with DB-amine.

All extracted crop matrices with nonextractable residues >10% TRR {or >0.05 ppm) were treated
with base and acid to precipitate cellulose- and hgnin-bound residues. Cellulose and lignin
bound residues accounted tor ~7-8% TRR in carrot tops (33- and 128-day PBis), and 5-11%
TRR 1n wheat straw (all PBis); the uncharacterized nonextractable residues represented <0.05
ppm in these rotated crop matrices.

C.1. Storage Stability

Samples of rorated crop matrices were stored frozen (-20°C) after harvest. All samples were
ground within 2-20 days of harvest, and TRR were determined within 1-27 days of grinding,.
Only the carret top and wheat forage and straw samples were chromatographically analyzed, and
anaivsis occurred within ~6 months of harvest. Extracts were stored at 4°C unti] analysis.

Matrix ["antback interval Storage Actual Storage Duration '
(davs) Temp. (°(7)
Carrotroot 1 33,128,373 -20 149 days ( TRR agalysis)
Carrot tops 33,128 =24 49 days (<2 months to TLC analysis)
373 42 days (TRR analysis)
Lettuce b 33,128,373 20 28 days (TRR analysis)
Wheat, forage 29,121 =20 140 days (=5 months to TLC analysis)
365 22 days { TRR analysis)
Wheat, straw | 20 <24 26-27 davs (1 month to TLC analvsis)
; £21, 365 74 days (<3 moenths to TLC analysis)
Wheut, grain 3 29,121 =20 [25-127 days (-4 months fo extraction)
é 365 14 days (TRR analysis)

Only the carres 1eps< wheat forage. and wheat straw extracts were anatyzed; these samples were analyzed within 1-7 days of
extraciion.
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C.2. Identification, Characterization, and Distribution of Residues
TABLE C.2.1. Total Radioactive Residues (TRR) in Rotated Crop Matrices and the Treated Soil.
Matrix Plantback interval {days) PH Label (ppm)
Carrit, root 33 B 0.0057
128 0.0043
373 0.G007
Carrol. tops 33 0.0442
128 0.0368
373 0.0063
Lettace. teaves 33 0.6042
123 0.46020
373 0.6003
Wheat. forag. 20 0.0286
121 0.0310
3065 0.0019
Whent. straw 20 0.5763
121 (0.8730
365 0.1458
Wheat, grair 20 0.G094
121 0.0087
365 0.0024
Soil & o 0.040
29 (wheat planting) 0.027
33 (carrot and lettuce planting} 0.033
127 (wheat plantng) _ 0.6
128 (carrot and lertuce planting) 0.035
365 {wheat planting) - 0.031 B
373 (carrot and lettuce pianting)m 0.017

The petitioner reported the mean values ebtained from all analyses on soils with the same aging period; TRR were caleulated by
the summation «f extractable (acetone) and nonextractable residves tn soil.

TABLE C.2.2.1. Distribuation of the Parent and the Metabolites in Rotational Carrot Tops and Wheat
Forage Following Application of [Phenyl-"C]Orthosulfamuron at 6.073 Ib ai/A.

Metabalite Frace Carvot, tops Carrot, tops Wheat, forage Wheat, forage
33-day PBI 1 28-day PBI 29-day PBI 121-day PBI
TRR = 0.0442 ppim TRR = {1.0368 ppm TRR = (L0286 ppm TRR=0.0310 ppm
TRR pPpm Y TRR ppm %TRR ppm % TRR ppm
ACN/NHHCO: Eximact 73 N.0323 79 0.0294 94 0.0272 89 0.0275
-DCM phase -- -- - -- 7.69 0.0022 8.39 0.0026
DBS-amude . 7.69 0.0022 830 0.0026
-Ethy) acetate phise 2.50 0.0011 | O 0.0007 6.99 0.0020 3.87 0.0012
DBS-amiude - -- - 140 0.0004 .29 0.0004
Linknown 2.50 0.0011 [.90 0.0007 4.60 0.0014 1.94 0.0006
Uinknown 5 - - - -- .70 0.6002 032 0.00¢1
-Aqueous phase 7443 (10329 85 05 (.(320 R3.21 0.0238 78.00 (.0242

DP Barcode 1131 9614/MRID No. 46578088
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TABLE C.2.2.1. Distribution of the Parent and the Metabolites in Rotational Carrot Tops and Wheat
Forage Following Applicatien of [Phenyl-"*C}Orthosulfamuron at 0.073 Ib ai/A. '

Metabolite Fracuon Carrot, tops Carrot, tops Wheat, forage ‘Wheat, forage
33-day PBJ | 28-day PBI 2G-day PBI 121-day PBI
TRR = 0.0442 ppm TRR = (L3368 ppm TRR = 0.0286 ppin TRR =0.0310 ppm
%TRR ppm Y%TRR ppm %aTRR ppm %TRR ppm
DBS acid G306 0.0274 75.06 0.0278 50.76 0.0145 51.14 0.0159
Linknown | 3T 0.0016 472 0.0017 3.34 0.0010 424 0.0013
Unknown 2 4.07 0.0018 - 24.48 0.0070 17.40 0.0053
Unknowi 3 ° 3.85 0.0017 4.62 0.0017 594 0.0017 548 0.0017
Acctone 2 0.0012 5 0.002¢ -- -- - --
Nonextractabl. 12.67 (L0056 11.76 0.0044 6.29 0.0018 5.10 0.0016
-Celiulose solid 5.06 0.0025 433 0.0016 ' '
-Lignin precipitaie 2.04 0.0000 217 0.0008

0.0007 ppm in v

Shading indicates that the extraction step and/or characterization analysis was not conducted for the matrix in question. Percent
TRR walues o sedios were caloulated by the study reviewer from the reported ppm value.
Unknown 3 was surcher fractionated into twe peaks present at 001 L ppm and 0.0006 ppm in carrot tops, and <0.0012 ppm and

et forage.

TABLE C.2.2.2. Distribution of the Parent and the Metabolites in Rotational Wheat Straw Following
Application of [Phenyl-"ClOrthosulfamuron at 0.073 Ih ai/A. '

Metabolite Fracim Wheat, straw Wheat, straw Wheat, straw
29-day PBI 121-day PBI 365-day PBI
TRR = §.5763 ppm TRR = 0.8730 ppm TRR = 0.1458 ppm
% TRR ppiT "9TRR ppm ATRR ppm
ACNMNHHCO, Pxtracts 35 (14918 85 0.7401 12 0.1043
-DCM phase 5.04 0.0291 391 0.0341 713 0.0104
Orthosultinnuron 0 3& 0.0022 £.22 G.0019 .48 0.0007
DBS-amide 3.40 0.0196 2.67 0.0233 254 0.0037
DB-amine 076 0.0044 .59 0.0038 2.62 0.004¢
Linknown 3 (.44 0.0028 0.59 1.0052 P28 0.0019
-Ethyl acetate phuse 340 00196 2.60 0.0227 377 0.0055
Orthosulfamuren .38 0.0022 -- - --
7B S-acid - - 0.29 0.0025 -- --
DBS-amide o8 0.0039 0.57 0.0050 .73 0.0011
DB-amine fie (L0009 - - -- -
Unknown ! ! 8t 0.0104 1.51 0.0132 2.61 0.0038
Unknowiy 3 0.2¢ 0.0017 0.24 .0021 041 (.0000
Unknown 2 004 0.06005 - -- -- -
-Agueous phase .62 (14473 79.62 0.6951 &1.80 (L0901
>BS-acid 6260 0.366% A35.52 0.5720 4481 0.0655
Unknown | 324 00147 2.36 0.0206 4.97 0.0073
Unknow 4.82 (10393 6.23 0.0546 261 0.0038
Unknown ? 3.9 (10225 5.50 0.0480 524 0.0076
t.nknown - . - -- 4.12 0.0060
Acetone (10044 1 0.0119 -- --
Nonextraciabl 12.85 01,0741 6.99 0.0610 20.99 0.0306
-Cellulose solid 296 ({39 2.94 0.0257 688 0.0100

DP Barcode 17U 96 14/MRID No. 46578088

Page 14 ot 21




(rrhosulfamuron/IRS878/PC Code 108209/ sagro S.p.A.
z  DACOT74.3/0PPTS 860 1850/0ECD IIA 6.6.3, 6. 8.7 and 1I1A 8.6
Cuniined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 92 of 131

TABLE C.2.2.2. Distribution of the Parent and the Metabolites in Rotational Wheat Straw Following
Application of [Phenyl-"*C]Orthosulfamuron at 0.073 Ib ai/A.

Metabolite Fracr.or

Wheat, straw
29-day PBI

Wheat, straw
121-day PBI

Wheat, straw
365-day PBI

TRR = 0.5763 ppm

TRR = 0,8730 ppm

TRR = 0.1458 ppm

% TRR ppm

%W TRR ppm

% TRR ppm

-Lignin precipitate

248 00143

2.05 0.0179

4.25 0.0062

Percent TRR values in frafics were caleulated by the study reviewer from the reparted ppm vatue.
" Unknown 2 was characterized in the aqueous phase of 30-day PBI straw as a conjugate of DBS-acid by enzyme and acid
hydrolyses and co-TLC with treated cut plants.
Unknown 2w Turther fractionated into two peaks (3a and 3by present at £0.03 16 ppm and 0.0184 ppm (totals) in wheat
straw, and characrerized in the aqueous phase of 30-Jdav PBI siraw as N-glucosides ot hydroxylated DB-amine by eazyme and
acid hydrolyses i co-TLC with treated cut plants.

TABLE C.2.3.1. Summary of Characterization and ldentification of Radioactive Residues in Rotationai
Carrot Tops and Wheat Forage Following Application of [Phenyl-"*C]Orthosulfamuron at
0.073 1b ai/A.
Compound Carrot, Lops Carrot, tops Wheat, forage Wheat, forage
13-day PB} 128-day PBI 29-day PBI 121-day PBI
TRR = 0.0442 ppim TRR = 0.0368 ppm TRR = (.0286 ppm TRR =0.0310 ppm
% TRR ppin % TRR ppm % TRR ppm % TRR ppm
DBS-acid 63.16 0.0279 75.606 0.0278 50.76 0.0145 51.14 0.0159
DBSs-amide -- - -- -- G15 0.6026 977 0.0030
Unknown 2! 6.49 $.0029 1.9¢ 00007 28,16 (0.0081 19.24 €.0060
Unknown 3a 240 0.0011 2.95 (.00t1 4.0 0.0012 3.75 0.0011
Unknown 3b 1.40 0.0006 1.72 (L0006 2.39 0.0007 214 0.0007
Other Unknoswens 3.71 0.0016 472 1.0m7 3.34 0.0010 424 G.0013
Acetone extrictanle 3 0.0012 5 1.0020 -- - - -
Cellulose 5.60 0.0025 4.35 00016 - -- - --
Lignin 204 0.0409 217 0.0008 - -- -~ --
Total identiicd 63.10 0.0279 75.00 0.0278 59.91 0.0171] 60191 0.0189
Total characterized 2470 0.0108 22.81 0.0085 37.99 0.0110 29.42 (.0091
Total extractable 76 0.0235 84 65.0314 94 0.0272 39 0.0275
Unextractable (FES) 12.67 0.0036 FL76 1.0044 6.29 0.0018 5.16 0.0016
Accountabilin. 88.5 07 101 939

Unknown 2 was charmctenzed in the agueous phase of 30-day PBI straw as a conjugate of DBS-acid.
" Unknowns 34 arrd b were characterized in the aquecus phase of 30-dav PBI straw as N-glucosides of hydroxylated DB-amine,
" Residues remcinimg after exhaustive extractions. Monextractable residues were further characterized in carrot tops as cellulose-
and lignin-boumdd residues precipitated under basic and acidic conditions (a3 reported in the table); uncharactenzed nonexiractable
residucs were <L ppm,
! Accountahibiy { Tolal extractable + Total unextractbled(TRR fiom combustion analysis, see TABLE C.2.1% * 100,

TABLE C.2 3.2. Summary of Characterization and ldentification of Radioactive Residues in Rotational
Wheat Straw Fellowing Application of [Phenyl-"'C]Orthesulfamuron at 0.073 b ai/A.
‘ Wheart, straw
365-day PBI
TRR = 0.1458 ppm

Comnpound Wheat, straw

12(-day PBI
TRR = 0.8730 ppm

Wheat, striaw
24-day PBI
TRER = 0.5763 ppm

% TRR ppmn %% TRR ppm % TRR ppms
Orthosulfamuron 76 (.0044 022 0.0019 .48 0.0007
DBS-acid 6200 0.3609 6581 (1.5745 44 81 0.0655
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TABLE C.2.32. Summary of Characterization and Identification of Radioactive Residues in Rotational
Wheat Straw Following Application of [Phenyl-"*C|Orthosulfamuron at 0.073 1b ai/A.
Compound Wheat, straw Wheat, straw Wheat, straw
29-day PBI 121-day PBI 365-day PBI
TRR = 0.5763 ppm TRR = 0.8730 ppm TRR = 0.1458 ppm
% TRR ppn % TRR ppm % TRR ppm
DBS-amide 4.08 0.0235 3.22 0.0281 3.28 0.0048
DB-amine 0,02 (LOOE3 .59 0.0038 2.62 0.0040
Unknown 2 %02 0.0497 7.78 0.0673 5.44 0.0076
Unknown 3u 2,65 0.0153 3.62 0.0316 3.56 (.0052
Unknown 3h 1.55 0.0089 2.11 0.0184 2.07 0.0030
Other Unknow s 38 0.0221 2.95 0.0258 137 0.0152
Acctone extructable I 0.0044 1 00119 -- --
Cellulose 270 0.01:9 2.94 0.0257 6.88 0.0160
Lignin 248 0.0143 2.05 0.0179 425 0.0062
Total identificd 60.42 10,4001 09.84 0.6083 5019 0.0750
Total characierized 21.88 1262 2145 0.1872 3257 0.0472
Total extractable 36 0,49062 80 0.7520 72 0.1043
Unextractabie (1FE5) 1285 0.0741 6.99 0.0610 20.99 0.03G6
Accountabilis 99.0 93.1 915

Unknown 2 was characterized in the aqueous phase of 30-day PBI straw as s conjugate of DBS acid.
* Unknowns 3a 2 <4 3b were characterized in the aquacus phase of 30-day PBI straw as N-glucosides of hydroxylated DB-amine,
" Residues rensinimy after exhaustive extractions. Monextractable residucs were further characterized in wheat straw as
cellulose- and b ziin-bound residues precipitated under hasic and acidic conditions (as reported in the table); uncharacterized
nonextractable rescdues were <0.03 ppim.
" Accountabi-ty o (Total extractable + Toal anextruetable)f TRR from combustion analysis; see TABLE C.2.17 % 100,
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Orthosulfamuron/IR 3878/ PC Code 108209/ Isagro S.p.A.
DACO 7.43/0PPTS 860 18S0/0ECD ITA 6.6.3, 6.8.7 and IT1IA 8.6
. onfined Accumulation in Rotational Crops - Carrot. Lettuce & Wheat

C.3.  Proposed Metabolic Profile

FIGURE (.3.1. Proposed Metabolic Profile of Orthosulfamuron in Rotated Crops.
{Based on mewmbolites identified in both [MO-U-phenyl]. and [YC-5-pyrimidinyl]IR3878
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Urthosulfamuron/TRS878PC Code 108209/ 1sagro S.p.A.
DACO 74.3/0PPTS 860.1850/0ECD 1A 6.6 3, 6.8.7 and 11TA 8.6
Confined Accumulation in Rotational Crops - Carrof, Lettuce & Wheat

i

2

o

TABLE C.3.1. ldentification of Compounds from the Confined Rotational Crop Study.

Commen namc/code Chemical name Chemical structure
Figure C.3.1 1D No.
Orthosulfamiro- 2-[[[[144,6-dimethoxy-2-pyrimidinyl - S
amine]carbonyl]amino]sulfonvlJamine]- § H.c—N
N, N-dimethylhenzamide: —
0 o o O—CH,
I -
N
—N’ I N“{
<m H g H H N/
— N
O—CH,
DBS-ucid 2-suttoamino-N N-dimethylhenzamide
DBS-amide : 2-sulfamoeyiamino-N, N- CH,
dimethylbenyamide H3C'—N/
i O
/,S\
—N" || "NH,
H 0 .
DB-amine 2-amino-N N-dimcthylbenzamide /CH |
H_C_ N
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Orthesulfamuron/IR5878/PC Code 108209/ sagro S.p.A.
DACO 7.4.3/0PPTS 860.1850/0ECD TTA 6.6 3, 6.8.7 and 1A 8.6
Cvafined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

TABLE C.3.1.  Identification of Compounds from the Confined Rotational Crop Study.

Comimon narme code Chemical name Chemical structure
Figure C.3.1 1) No
DBS-acid comiugaie

Hydroxy-DR-amine conjugates CH

D. CONCLUSION

After a single application of [ *C-U-phenyl jorthosulfamuron (PH label} to bare soil at 0.073 Ib
ai/A, tota) radioactive residues (TRR) accumulated at >0.01 ppm in the following: carrot tops
planfed 33 und 128 days atter application, wheat forage planted 29 and 121 days after
application, and wheat straw planted 29, 121, and 365 days after application. TRR were below
(.01 ppm 11y carret root, lettuce, and wheat grain rotated crop matrices at all plantback intervals
(PBIs), and in catrot tops.and wheat forage planted at the 373/365-day PBI. [n general, TRR
were highest at the ~30 or 120-day PBI, and greatly reduced at the ~365-day PBI. Residues in
carrot tops were (10442 ppm at the 33-day PBI, 0.0368 ppm at the 128-day PBI, and 0.0063 ppm
at the 373-dav PBI; residues in wheat forage were 0.0286 ppm at the 29-day PBI, 0.03 10 ppm at
the 121-day PBI, and 0.0019 ppin at the 365-day PBI; and residues in wheat straw were 0.5763
ppm at the “-dav PBI, 0.8730 ppm at the 121-dav PBI, and 0.1458 ppm at the 365-day PBI.

The majority of the radioactivity (72-94% TRR) was extracted from the rotated crop matrices
(33/29- and 128&/121-day PBI carrot tops and wheat forage, and wheat straw from all PBIs),
using ACN; amraonium bicarbonate. Siall amounts of radioactivity (1-5% TRR) were
subsequent!y released with acetone. The ACN extracts were partitioned into DCM, ethyl acetate
and aqueous soluble phases for metabolite analysts. The majonty of the extractable residue was
aqueous soiuble. Nonextractable residues in the extracted crop matrices were <0.01 ppm in
carrot tops and wheat forage, and 0.031-0.074 ppm (7-21% TRR) in wheat straw.

Total identilicd residues ranged from 51 to 76% TRR i rotated carrot tops, wheal forage, and
wheat straw. The parent, orthosulfamuron, was only identified in rotated wheat straw (all PBIs)
at trace levels (+71% TRR; 0.001-0.004 ppm).

DP Barcode 13196 14/MRID No. 46578988 Page 19 of 21
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& Orthosulfamuron/IRS878/PC Code 108209/1sagro S.p.A.

% DACO 7.43/0PPTS 860 1850/0LECD 1A 663,687 and HTA 8.6
<’entined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

&

The major mctabolite identified in rotated crop matrices was DBS-acid. DBS-acid accounted for
63.2-75.7% TRR 1n carrot tops from the 33- and 128-day PBIs; 50.8-51.1% TRR in wheat
forage from the 29- and 121-day PBIs; and 44.5-65.8% TRR in wheat straw from all PBls.
DBS-amide was identified as a minor metabolite (<10% TRR) in wheat forage and straw; DBS-
amide was nci identified in carrot tops. DB-amine was identified as a minor residue (<3% TRR)
present only 11 wheat straw.

An unknown metabolite, characterized as a conjugate of DBS-acid, was determined to be a
significant vesidue in wheat forage and accounted for 28.2% TRR at the 29-day PBI and 19.2%
TRR at the [21-day PBI. Unknown 2 was found in carrot tops and wheat straw at minor (<9%
TRR) levels. Another unknown metabolite, characterized as two N-glucosides of hydroxylated
DB-amine, was determined to be a minor (<7% TRR) residue 1n carrot tops, wheat forage, and
wheat straw. Nonextractable residues were characterized as celtulose- and lignin-bound residues
(~5-11% TRR) in carrot tops (33- and 128-day PBIs) and wheat straw (all PBIs).
Uncharacter1ved nonextractable residues represented <0.05 ppm in these rotated crop matrices.

E. REFERENCES

None.

F. DOCUMENT TRACKING
Petition Number: 5F6967

DP Barcode: D319614
PC Code: 103209
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[ g

Crrthosulfamuron/TRS878/PC Codz 108209/ Isagro S.p.A.
DAC0 74 3:0PPTS 860.1850:0LCD 1A 6.6.3. 6.8.7 and 1I1A 8.6
¢ onfined Accumulation in Rotational Crops - Carrot, Lettuce & Wheat

APPENDIX |
Study.

Chemical Names and Structures of Reference Standards Used in Confined Rotational Crop

Connnon nain.:
Company cods

Chemical name

Chemical structure

[MC-phenyl]otthosulfamuron;

2-[[1[[€4.6-dsancthoxy-2-pyrimidinyl)-

IRS87S aminolcarbanytainina]sulfonylJamino H\C—N/
J-NN-dimetavibenzamide _
o 4 o (-—CH,
VR L =
i .
{ A\ N ] N___<
L>—H Icl H HoON
O—CH,
[MCphenyl JDBS-acid 2-sulfoamino-N.N-dimethylhenzamide CH,
s
H,C~N
: \
//——-——O O

(¢ phenvli DBS-amide

2-gulfamoylamino-N. M-
dimcthylhenzz mide

[HC-phenyl] BB-amine

Z-amino-N.M-chmethyylberzmide

o-aminobenzone g

s
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Crthosulfamuron/IR5878/PC Code 108209/1sagro S.p.A.
B DACO 74,1774 20PPTS 860.1500/0ECD HA 6.3.1,6.3.2, 633 and IIIA 8.3.1,83.2,8.3.3
~iop Field Tnal - Rice

Primary b valuator  Douglas Dotson. Chemist, RAB2 (Q Aaleern Date: 2/14/2007

Peer Revicwer Dennis McNeillv, Chemist, RAB2 Date: 2/14/200 [

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, suite 300; Rockville, MD 20850; submitted 06/12/2006). The DIER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs (O)PF) policies.

STUDY REPORT:

46578964 “Villard, T. (2004) Magnitude of the Residue of IR5878 in Rice Raw Agricultural
Commodities: Final Study Report. Project Number: AA030701, A2_06.03/04, 1205W.
Unpublished «tudy prepared by American Agricultural Services and PTRL West, Inc. and
Shoftner Fuarm Research. 210 p.

EXECUTIVE SUMMARY:

[sagro S.p.A. submitted field trial data for orthosulfamuron on rice. Fourteen field trials were
conducted i the United States in Regions 4 (AR, LA, MS; 9 trials), 5 (MO; 1 trial), 6 (TX; 2
trials), and 10 (CA; 2 trials) during the 2003 growing season. At each test location, a single
broadcast spray application of the 50% water-dispersible granular (WG) formulation was made
at 0.066-0.070 1b ai/A (73.6-78.0 g ai/ha)} to moist’'wet soil (not flooded) when rice was in the 2-3
leaf stage. Application was made using ground equipment in ~15-21 gal/A with an adjuvant
added to the spray mixture. Samples of mature rice grain and straw were harvested from all test
sites 91-114 davs after application.

Samples of rice grain and straw were analyzed for residues of orthosulfamuron using an
LC/MS/MS method based on the “Enforcement Method (including Validation) for the
Determination of Residues of [R 5878 in Rice Grain, Rice Green Plant and Rice Straw™ as
presented in Report ISA-0102V, Dr. Specht & Partner, 2002, This method i1s adequate for data
collection based on acceptable concurrent method recoveries. The validated LOQ was 0.05 ppm
infon rice grain and straw, and the Jimit of detection was 0.02 ppm.

The maximum storage interval of crop samples from harvest to analysis was 97 days (3.2
months) for rice grain and 113 days (3.7 months) for rice straw. The results of a storage stability
study were submitted (refer to the 860.1380 DER tor MRID 46578983) and indicate that
residues of orthosulfamuron are stable under frozen storage conditions in/on fortified samples of
rice grain and straw for up to 12 months. Thesc data are adequate to support the storage intervals
of samples 1rony the rice field trials.

DP Barcode 17410414 MRID No. 46578664 Pagc ! of 9
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wE  Orhosulfamuron/TR5878/PC Code 108209/1sagro S.p.A.
£ K DACO 741774 2Z/0PPTS 860.1500/OECD 11A 6.3.1,6.3.2, 6.33 and I11A 8.3.1,8.3.2, 833
" Crop Field Trial - Rice

Residues o1 orthosulfamuron were each below the LOQ {<0.05 ppm) in/on ail samples (n = 28)
of rice grain and straw harvested at maturity following a single broadcast application of the 50%
WG formulation at 0.066-0.070 1h ai/A to rice grown in un-flooded fields.

No restdue decline data were included ia the submission. These data are not required because
application was made prior to the formation of the edible portion of the crop.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the field trial residue data are classified
as scientifically acceptable. The acceptability of this study for regulatory purposes 1s addressed
in the 1.5, EPA Residue Chemistry Summary Document, 332290, D. Dotson, 2/14/2007.

COMPLIANCE:

Signed and dated Good Laboratory Practice (GILP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have @i impact on the validity of the study.

AL BACKGROUND INFORMATION

Orthosulfaruron is a postemergence herbicide that Isagro S.p.A. is proposing for usc on rice
grown 1n the United States for the control of annual and perennial broadleaf weeds, sedges, and
barnyard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. It reportedly
acts by inhibiting the plant enzyme acetolactate synthase which is active in the biosynthesis of
valine, leucine, and isoleucine.

TABLE A 1. Test Compound Nomenclature,
Compound CH,
o/
1 "-N\
/)E::() 0 O /(',)MC'H;
- I N—=

/ S \
A
7N —~NTI N N~—<\ )
/ H o H H O\
—_— N
\
O—CH,
Com:non name Orthosulfamuron
Company experimental name IR5878
IUPAC name 1-{4 6-dimethoxypyrimidin-2-yl-3-[2-(dimethylcarbamoyDphenylsul famoyHurea
CAS name Z-HI[[(4 B-dimethoxy-2-pyrimidiny -amino]earbonylJamino]sulfon yiJamino}-N,N-
dimethylhenzamide
CAS registry punber 213404-77-8
End-use produc (1 i) 0.51% G formulatton (IR3878 0.5 GR; EPA Co. No. 8028%)

51 5% WG formulation (1RSR73 50 WG; EPA Co. No. 80289)

DP Barcode 123196 L4/MRID No. 46378964 o Page 2 of 9
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wirrhosufamuron/IRS878/PC Code 108209/ sagro S p A
B DACOT 41 T7420PPTS SO0 1500/OECD A 63.1,632,633 and NTA 851,832,833
~_Urop Field Trial - Rice

Table 2. Physicochemical Properties of the Technicat Grade of Orthosulfamuron.

Parameter Value Reference (MRID)
Calor White 46219004
Physical State Fine Powder ar 20°C 46219005
Odo Qdorless 46219006
pH 435 at 25°C (1% aqueous dispersion) 46219013
Denzity 1.45 gfmb a8 20°C 46219008
Watcr solubilivy a1 20°C pH 4 buffer: 0.062 g/l. 46219009

pH 7 buffer; 0.63 g/l
pH 8.5 buffer: 39 g/L

Solvent solubiiie ar 20°C n-heptane: 0.23 mg/L Electronic
xylene: 130 mp/L. communication, J.
acetone: 20 1. Meszina to E. Kraft,
ethyl acetate: 3.3 g/L. 97620006

dictloromethanc, 56 p/L
methanol; 8.3 p/1.
Vapor pressur: Lk 107 a 200¢ 46219010
Dissociation cowvstant, pK, The test material becomes increasingly less soluble in | 46219011
water as the pH is lowered and undergoes degradation
thydrolysis) at ncutral to acidic pHs. The test material
is predicted to have 5 overlapping dissociation

constants.

Octanol/water partition coefficient. Log(Ka ) [ pH 4: 2.0 46219012
pH7 1.3

LIV /visible absomtion spectrum atpH 6.9, A~0.49 and ©= 2.1 x 10 at 238 win 46219001

B. EXPERIMENTAL DESIGN

Fourteen Held trials were conducted in the U.S. during the 2003 growing season in Regions 4
(AR. LA, MS: 9 trials), 5 (MO 1 trial), 6 {TX; 2 trials), and 10 (CA; 2 trials).

Each field test consisted of one untreated plot and one treated plot (400-4000 sq. ft.), separated
by alevee. A single broadcast application of a 50% water-dispersible granular (WG)
formulation of orthosulfamuron was made to moist/wet soil (not flooded) when rice was at the 2-
3 leat' stage. Application was made at 0.066-0.670 1b ai/A (73.6-78.0 g ai/ha) using ground
equipment (pressurized COy backpack boom sprayer) in ~15-21 gal/A with 0.2% (viv) of
surfactant added to the spray mixture.

Permanent fiooding was established 3-10 days after treatment and irrigation was apphed in order
to maintain the Hood level typical for the test area. lrrigation was stopped during the last 2-4
weeks of the study to allow the crop to dry down. The test crops were grown and maintained
according, to typical practices for each region. Fertilizer and maintenance pesticides were
applied as needed. Trial site conditions are presented in Table B.1.1. The crop varieties grown
are identificd i Table C.3. Average minimum and maximum temperatures and total
precipitatior: recordings for each month of the study period were reported, along with the average

DP Barcode D3 15614/MRID No. 46578964 Page 3 of 9
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Fwf  Onhosulfamuron/TR5878/PC Code 108209/ Tsagio S.p.A.
DACO 7.4.1/7.42/0PPTS 860 1500/0ECIY 1A 631,632 633 and IITA 831,832,833
i-rop Field Trial - Rice

10-year historical data. Weather conditions were similar to those reported in historical weather
data.

Samples of rice grain and straw were harvested at maturity.

B.1.  Study Site Information

TABLE B.1.1. Trial Site Conditions.
Trial Identittcaon: City, Staw:, Year Soil characteristics
Hinat D #) Ty pe %OM | pH’ CEC
{megig)
Shoifper, AR: 2003 (ARI) Sandy clay lpam 1.2 7.5 NR
Tuckerman, AR, 2003 (AR2) Sundy fommn 0.6 7.3 NR
Cord, AR; 2003 ¢ AR3) Silty clay b7 7.7 NR
Porterville, Cag 2063 (CAD Clay loany 1.8 0.8 NR
Live Oak, CA: 2003 (CA2) Clay loam | 7.9 NR
Washingeon, |.A: 2003 (LAT) Silty loam 1.0 7.6 NR
Bunkie, LA; 2003 (LA2) Clay 1.3 7.4 NR
Ville Platte, [A; 2003 (LLA3) Silty clay loam 1.4 7.3 NR
Dudley, MO; 2063 (MO1) Silty loam 4.9 3.1 NR
Greenville, MS; 2003 (MS1y Silty cliy 2.4 7.5 NR
Shaw, MS; 2003 (MS2) Silty clay 2.5 7.7 NR
Cleveland, MS: 2003 (MS3) Silt loan 2.0 7.4 NR
Brookshire, TX, 2003 (TX1) Sundy Toam 33 71 NR
Fulshear, TX; 2003 {TX2) Sandy Tomr 2.0 0.3 NR
NR = Not recopdad
TABLE B.1.2.  Study Use Pattern.
Location: Cite | [P Application Tank Mix/
—~ R L N - . . " 4
§If1§e. L At Method: Timing Vol Rate RTY Total Rme Adjuvants
(Trial 1D (GPAYY | (baia) | (days) (I ai/A)
{L/ha) [ ai‘ha) [g aitha)
Shaitner, AR: S0% | 1 Broadeast to untlooded 201 0.067 NA 0.067 ADJ 1012
2003 CARYT) WG | fields; 2-3 leaf stage, crop P17 Y] [75.0] {75.0]
height 4 inches
Tuckerman, S | 1. Broadeast to unflooded 202 0.067 NA 0.067 ADI 000G
AR 2003 WG fields; 2-3 leaf stage, crop F18EY] [75.5] [75.5]
(AR2) height 6-7 mches
Cord, AR 2005 | 30% L Broadeast to untlooded 204 3068 NA 3068 AD) 010
(AR3: W [ tields; 2-3 ieaf stage, crop 190, 7] [76.2] [76.2]
height 6-7 inches
Porterville. CaL | 0% § 1. Broadcast to unfloaded 4.8 0.066 NA .0606 ADI 1012
2003 1CATY Wi | fietds: 2-3 leat stage, crop [ 138 4] [73.9] 173.9]
height 4 inches
Live Oak, CA: 0% 11 Broadcast 1o unflooded 1= 0.067 NA 0.067 ADIOLD
2003 (CADY Wiy MHiclds; 3 leaf stage. crop | 140 2 | 74.0} [74.6]
height 6 inches

DF Barcode D2 1961 4/MRID No 46578064 Page 4 of 9
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Lirthosuifamuron/IRSE878/PC Code 108209/ Isagro S.p.A.
DA 74.1/74.2/0PPTS 860, 1300:0ECD HA 6.3.1, 632,633 and ITTA 83,1, 8.3.2. 833
“rop Field Trial - Rice

TABLE B.1.Z. Study Use Pattern.
Location: Cite | EP' Application Tank Mix/4
State, Year Method: Timing Val. Rate RTH Total Rate Adjuvants
(Trial 10) (GPAY) | (bavAy | (daws) (b ai/A)
[Lha) [g aiha} fg ai‘ha]

Washington, 50% t 1. Broadcast to unflooded 209 0.067 NA 0.067 AD)Y 1012
LA; 2003 (LAY | WG | fields; 2-3 leaf stage. crop [195.4] [74.6] [74.6]

height 4-6 inches
Bunkie. LA; 30% 1 1. Broadcast to untlooded 206 0.067 NA 0.067 ADIGO9
2003 (1.A2) WG | fields; 2 leat stage, crop [192.6] {75.4] {75.4]

height 3 inches
Ville Platte, 50% | 1. Broadeast to unflooded 2003 0.067 NA 0.067 ADIOIO
EALIN003 (LA WG [ Hields; 3 teaf stage, crop [ 1890 [75.3] [75.3]

height 4-5 inches
Dudley, MO, 0% V1. Broadcast to unflooded 13.7 0.066 NA 0.066 ADI 010
2003 (MO WG ] fields; 2-3 leat stage, crop [146.8] [72.6] [73.6}

height 67 inches
Greenville, M| 50% | 1. Broadcast to untfooded I3 0.069 NA G.06¢ ADIi01z2
2003 (MS1) WG | fields;, 3-4 leaf stage, crop [z [77 8] [77.8]

height 8 ches
Shaw, MS: S04 | 1. Broadeast to unflooded 154 0.067 NA 0.067 ADI 009
2003 WG| fields: 2-3 feafl stage, crop [144.0] [753] 175.3]
(M52 height 5-0 inches
Clevedand, M~ { 50% 1. Broadcast 10 unflooded 17.8 0.070 NA 0.670 ADI 0O
2003 (MS3) WG Hfields; 243 Jeaf stage. crop [1630] | 78.0} [78.0]

height 5-6 inches
Brookshire, 10 30% 11, Broadeast to untlooded 108 0.068 NA 0.068 ADi 1012
2002 47X WG [ fields; 243 leaf stage, crop [1&3.1] [76.2] [76.2]

height 4-5 inches
Fulshear, TX: 1 50% | 1. Broadeast 1o unflooded 20,1 0.067 NA 0.067 ADJOT0
2003 {"I'X2) PWG [ fields; 293 Jeal stage., erop [187.9] [75.3] [75.3]

| height 4 inches

PEP = Endeus Product; IRS878 50 WG
j\' GPA = Gallans jrer acre [L/Aha = Liters per hectarc], application volume caleulated by the petitioner (Lha = GPA x @.35),
TRTL - Retreavyem fnterval; NA = Not applicable, o single appsication was made.

©An adjpvant o2+ added 1o the spray mixture at (02% fviv),
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§w§ Orthosulfamuron/IRS878/PC Code 10820%Isagro S.p.A.
Terag.g DACOT7A4.1/74.2/0PPTS 860.1300/OECD TTA 6.3.1,6.3.2,6.33 and IITA 8.3.1. 8.3.2,8.3.3
’ rop Field Trial - Rice

TABLE B.1.3.  Trial Numbers and Geographical Locations.
NATFTA Rice
Growirg
Zones

Submitted Requested
Cunada U.S,

p2

il — 11—

Lh ] ln
W >

o
[
2]

~—4

-
>

s

R

=
[
[Se]

ju—

>

t

[#)

N

f

=

(=3}

17
I8
19
20
21
Total 14 : Lo 27

Data from 2 additonal fleld trials conducted with the G formulation in Zone 10 have been subimitted separately {refer to the
DER tfor MRII: 445789803,

© The rumber of requested field wials represents a 23 percent reduction in the aumber of trials due to the pesticidal use resulting
in no guantitinble esidues,

B.2.  Sample¢ Handling and Preparation

A single unircated and duplicate treated samples of rice grain and straw were collected from each
trial site 91-1:9 days after application. All samples were frozen at the field facility within 3
hours of sampling. Samples were shipped by freezer truck to PTRL West, Inc. (Hercules, CA),
where samples were stored frozen (<-18°C) prior to analysis, Samples were homogenized in the
presence of dry 1ce prior to residue analysis.

DP Barcode 11319614/MR1D No. 46578964 Page 6 0f 9
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Orthosulfamuron/IR5878/PC Code 108209/ 1sagro S.p.A.
DACO 74.1/74.2/0PPTS R0 1S00VOECD ITA 631,632,633 and ITTAR 31,832 833
i10p Field Trial - Rice

B.3. Analstical Methodology

Samples ot rice grain and straw were analyzed tor residues of orthosulfamuron at PTRL West,
Inc. (Hercules, CA) using an LC/MS/MS method based on the “Enforcement Method (including
Validation} for the Determination of Residues of IR 5878 1n Rice Grain, Rice Green Plant and
Rice Straw ™ as presented in Report ISA-0102V, Dr. Specht & Partner, 2002. A method
description was included with the subject submission. The validated LOQ was 0.03 ppm in/on
rice grain and straw. The timit of detection was 0.02 ppm (3 times the standard deviation of
recoveries in matrix).

Briefly, homogenized samples of rice grain and straw were extracted twice with acetonitrile
(ACNY0.02 M wmiethylamine (4:1, v:v) and filtered. Sodium chloride was added to the filtrate to
induce separation ot the aqueous and ACN phases. An aliquot of the ACN layer was then
partitioned with hexane. The resulting ACN phase was collected and evaporated to dryness by
rotary evaporation. Residues were redissolved in methanol, and water was added. The final
sample solution was microfilterfuged to remove any particnlate matter and analyzed by
HPLC/MS/MS. Residues were quantitated using external standards,

C. RESULTS AND DISCUSSION

Sample storage conditions and intervals are summarized in Table C.2. The maximum storage
interval of crop samples from harvest o analysis was 97 days (3.2 months) for rice grain and 113
days (3.7 months) for rice straw. The results of a storage stability study were submitted (refer to
the 860.13%0 DER for MRID 46578983) which indicate that residues of otthosulfamuron are
stabie under frozen storage conditions in/on fortified samples of rice grain and straw for up to 12
months. Thexc data are adequate to support the storage intervals of samples from the rice field
trials.

Concurrent vecovery data are presented in Table C.1. The LC/MS/MS method is adequate for
data collection based on acceptable concurrent recovery data. Concurrent recoveries ranged
from 88% i 1 10% (mean = 97% with & standard deviation (s.d.) of 6%) for rice grain and 92-
104% (mean - 99 with a s.d. of 4%) for rice straw cach fortified with orthosulfamuron at 0.05
ppm. Samplc chromatograms were supplied which indicated that the matrix was relatively free
of interferences. Apparent residues of orthosulfamuron were nondetectable (<0.02 ppm) in/on
4 samples cach of untreated rice grain and straw.

The results ot the rice field trials are reported i Table C.3. A summary of the residue data is
presented 11 Table C.4. Residues of orthosulfamuron were below the LOQ (<0.05 ppm) in/on all
samples of rice grain and straw harvested at maturity following a single broadcast apphcation of
the 30% W formulation at 0.066-0.070 b ai’ A to rice in unflooded fields.

The petitioner noted that rice in the treated plot at the TX1 field site appeared to be growing
normally, but a significant amount of “blank™ heads were present at harvest. The entire plot had
to be harveste:d for sufficient saimple.

DP Barcode 113 10614/MRID No. 46578964 Page 7 of 9
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Sl Onhosulfamuron/IR5878/PC Code 108209 Tsagro S.p.A.
o DACO 741774 2/0PPTS 860.1500°OECD HIA 6.3.1, 6.3
Crep Freld Tnal - Rice

2,633andNMA B3 1,832,833

TABLE C.1. Summary ef Concurrent Recoveries of Orthosulfamuron from Rice Grain and Straw.
Matrix Spike level Sample size Recoveries Mean = std dev
{ppim) (n) (%) (o)
Rice grain 0.05 G 88,92, 92,94, 96, 98, 100, )
100, 102, 110
Rice straw 0.05 ] 42,94, 96, 96, 100, 100, 102, a9 + 4
102, 104, 104

TABLE C.2. Summary of Storage Conditions.

Matrix Storage Temperature Actual Storage Duration ' Iriterval of Demonstrated
(RAL) (°C) Storage Stability °
Rice grain <-18 51-97 days Stablc under frozen storage
{1.7-3.2 months) conditions infon fortified
Rice siraw <% 53-113 days sampk?s of rice grain and
' (1.7-3.7 months) straw for up te 12 months.

All samples were analyzed within 0-9 days of extraction.
© Refer to 260 320 DER for MRID 46578983,

TABLE C.3 Residue Data from Crop Field Trials with Orthosulfamuron.

Trial 1D Zone Crop. Commaodity or Total Rate PHIL Orthosulfamuron
(Citv, State; Yoot Variety Matrix (b ai/A) (days) Residues (ppm) :

[g ai/ha]

Shoftrer, AR 2093 4 Rice; Gram (1067 118 ND, ND
(ART) Francis Straw [75.0] 118 ND, ND
Tuckernan, AR 1602 4 Rice; Gram 4.007 103 ND, ND
(AR2) Wells Straw 17551 103 ND, ND
Cord, AR; 20012 4 Rice: Grain (0.068 115 ND, ND
(AR3} Wells Straw |7().2] 115 ND, ND
Porterville, Cou: 2003 10 Rice: Grain 0.066 15 ND, ND
(CAD NFD- 181 Staw [73.9] 105 ND. ND
Live Quk, Ca X003 10 Rice: Gra:n 0.067 117 ND, ND
(CAJ) M 205 Straw [74.6] 17 ND, ND
Washington. | A 30603 4 Rice; Gra:mn 0.067 o1 ND, ND
(LAT) Cecodre Straw [74.0] 91 ND, ND
Bunkie LA 2061 4 Rice; Grraur 0.067 1006 ND, ND
(LAD Cocodric Straw [75.4] 106 ND, ND
Ville Platte, 1A 2003 4 Rice: Crramn 0.067 Q2 ND, ND.
(LAY Cocodrie Straw [75.3] 97 ND. ND
Dudley. M}, "3 5 Rice; Gran 0.0606 105 ND, ND
(MO Wedls Straw [73.03 105 ND, ND
Greenville, M3, 60632 4 Rice; Grinn (1.069 107 ND, ND
(MS1) Cocodre Stea |77.8] 107 ND, ND
Shaw, MS: 2y 4 Rice Gra.n 0.067 119 ND, ND
(MS) Cogodrie Straw [75.3] 119 ND, ND
Cleveland. M 2003 4 Rice; Gramn 0.070 103 ND, ND
{(MSH) Cocodric Siraw [78.0] 103 ND, ND
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%{w& Orthosulfamuron/IR3878/PC Code 108209/[sagro S.p.A.
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TABLE C.3, Residue Data from Crop Field Trials with Orthosulfamuron.

Trial 1D Zone Crop Commodity or Totat Rate PHI Onthosulfamuron
(Citv, Stare; Y one) Variety Matrix {Ih ai/A) (days) Residues (ppm) '

[ g ai/ha)

Brookshire, TX. 2002 6 Rice; Grain 0.063 112 ND, ND
(TXhH Cocodrie Seraw [76.2] e ND, ND
Fulshear, TX 2001 6 Rice: Grain 0.067 105 ND, ND
(TX2) Cocodrie Straw i [75.3] 105 ND, ND

* Residues beiow the method LOD (<002 ppm) are reported as ND (nondetectable),

TABLE C 4. Summary of Residue Data from Crop Field Trials with Orthesulfamuron.
Commodity z ‘Total Applic, PHI Residue Levels
Rate {davs) {ppm) ‘
(Ib ai/A) n Min, Max. HAFT® | Median Mean Std. Dev.
[ ai/ha] (STMdRY| (STMR)
Rice grain 1.066-0.070 | 91-119 2R <{).05 <().05 <0.05 <().025 <(,025 N/A
Rice straw [72.0-7801 [o1119 | 2% <005 | <005 | <005 | <0025 | <0.025 N/A

" The method 100 was <0.05 ppm. The median, mean, and standard deviation were calculated using half the LOQ (<0.025
ppim} for all res:dues reported as ND in Table (7.3
HAFT = Highoo Sverage Field Trial

D. CONCLUSION

The submitied tield trial data reflect the use of'a broadcast application of a 50% WG formulation
of orthosultamuron at a rate of 0.006-0.070 1b ai/A (73.6-78.0 g ai/ha) to rice. Application was
made to mostwet soil (not flooded) when rice was in the 2-3 leaf stage. An acceptable method
was used for guantitation of restdues in/on rice gramn and straw.

E. REIERENCES

None,

F. DOCUMENT TRACKING

Petition Number: 5F6957
DP Barcode: 12319614
PC Code: 108205

DP Barcode 123196 14'MRID No. 46578964 ) Page 9 of ©
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“f  Orthosulfamuron/IR5878/PC Code 108209/1sagro S.p.A.
- ACO 7.4.1/7.4.2/0PPTS 860, 1500/OECD ITA 6.3.1.6.3.2, 6.3.3 and [IIA 8.3.1, 832,833

Crop Freld Trial - Rice

Primary {valuator  Douglas Dotson, Chemist, RAB2 S bton Date: 2/14/2007

2 1] r gt

Peer Review er Dennis McNeilly, Chemist, RAB2 Date: 2/14/2

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, Suite 300; Rockville, MD 20850; submitted 06/12/2006). The DER has been
reviewed b the Health Effects Division {HED) and revised to reflect current Office of Pesticide
Programs (¢2PP) policies.

STUDY REPORT:

46578986 Willard, T. (2005) Magnitude of the Residue of TR5878 0.5 GR in Rice Raw
Agriculturai C'ommodities: Final Study Report. Project Number; AA040702, A2_06.03/05,
1292W. Unpublished study prepared by American Agricultural Services, PTRL West, Inc. and
Research for Hire. 100 p.

EXECUTIVE SUMMARY:

Isagro S.p.A. submitted field trial data for orthosulfamuron on rice. Two field trials were
conducted i the United States in Region 10 (CA) during the 2004 growing season. At each test
location, a single broadcast application of the 0.5% granular (G) formulation was made to
emerged rice {3 leaf stage) growing in tlooded rice paddies at 0.067 Ib ai/A (75.0-75.1 g ai/ha).
Application was made using ground equipment without an adjuvant, Samples of mature rice
grain and siran were harvested 116-136 days after application.

Samples of rice grain and straw were analyzed for residues of orthosulfamuron using an
LC/M3/Mb method based on the “Enforcement Method (including Validation) for the
Determination of Residues of IR 5878 in Rice Grain, Rice Green Plant and Rice Straw”™ as
presented in1 keport [SA-0102V, Dr. Specht & Partner, 2002. This method is adequate for data
collection based on acceptable concurrent method recoveries. The validated LOQ was 0.05 ppm
in/on rice gram and straw, and the limit of detection was 0.02 ppm.

The maxinum storage interval of crop samples from harvest to analysis was 78 days (2.6
months) for rice grain and 79 days (2.6 months) for rice straw. The results of a storage stability
study were submitted (refer to the 360.1380 DER for MRID 46578983) and indicate that
residues of orthosulfamuron are stable under frozen storage conditions in/on fortified samples of
rice grain asid straw for up to 12 months. These data are adequate to support the storage intervals
of samples irom the rice field trials.

Residues ol orthosulfamuron were below the LOQ (<0.05 ppm) in/on all four samples of rice
grain and straw harvested at maturity following a single broadeast application of the 1.5% G
formulation at ¢.067 b ai/A to rice in flooded rice paddies.

DP Barcode 1131 9614/MRID No. 46578986 Page 1 of 8
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%wg Crthosulfamuron/IR5878/PC Code 108209/ 1sagro S.p.A.
B DACO74.1/742/0PPTS 860.1500/0ECTI TTA 6.3.1. 632,633 and IHA 8.3.1,83.2. 833
Zrop Field Trial - Rice

g

No residue decline data were included in the submission. These data are not required because
application was made prior to the formation of the edible portion of the crop.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the field trial residue data are classified
as scientifically acceptable. The acceptability of this study for regulatory purposes is addressed
m the .S, EPFA Residue Chemistry Summary Document, D332290. D. Dotson, 2/14/2007.

COMPLIANCE:

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

A. BACKGROUND INFORMATION

Orthosulfanwiron is a postemergence herbicide that Isagro S.p.A. is proposing for use on rice
grown in the Linited States for the control of annual and perennial broadleaf weeds, sedges, and
bamyard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. It reportedly
acts by inhibiting the plant enzyme acetolactate synthase which is active in the biosynthesis of
valine, leucine, and isoleucine.

TABLE A1 Test Compound Nomenclarure.
Compound ('H,

H,C—N

m— 1y~
/ 0 O 0 ; »—(H,
,~-——{ “ N:<

4N PN \

O = e S

\N__/ M o H 2! Y/

— N—4
\
O—CH,
Common name Orthosulfamuron
Company experimental name IR5878
TUPAC name 1-{4,6-dimethoxypyrimidin-2-yI}-3-[2-{danethylcarbamoy] )phenylsulfamoy! jurea
CAS name 2-{[[(4.6-dimethoxy-2-pyrimidinyl}-amino]carbonyl [amine]sul fonyl Jamina]-N,N-
dimethylbenzamide
CAS regstry number 213464-77-8
End-use prade BBy 00.51% G formulation (IRSR78 0.5 GR; EPA Co. No. 8028%)
51.5% WG formulation (IRS87% 5G WG, EPA Co. No. 80289)
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Orthosulfamuron/IR5878/PC Code 108209/ sagro S.p.A.
DACD 7.4.1/742/0PPTS 860 1500/0ECD TA 631,632,633 and [ITA 8.23.1,83.2. 833
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Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuron.

Parameter Value Reference (MRID)
Color White 46219004
Physical Staic Fine Powder at 20°C 46219005
Odor Cidorless 46219006
pH 4.35 at 25°C (1% aqueous dispersion) 462191 3
Density 1.45 g/ml & 20°C ) 46219008
Water solubifie ot 20°C pH 4 buffer: 0.062 ¢'1. 46259009

pH 7 buffer: (.63 g/L.
pH 8.5 bufter: 39 g/L

Solvent solubifine o 20°C n-heptane: 0.23 mg/L Electronic
xylene: 130 mg/L cominunication, L.
acetone: 20 /L Messina to E. Kraft,
erhyvl acetate: 3.3 g/l 0/6/2006

dichloromethane: 356 g/l
methanol: 8.3 g/l
Vapor pressuie 11 x 107 at 20°C ' 46219610
Dissociation corstant. pK, The test material becomes increasingly less soluble in | 46219011
water as the pH s lowered and undergoes degradation
{hydrelysis) at neotral to acidic pHs. The test material
ir predicted (o have S overlapping dissociation
constants.

Octanoliwater pantiion coefficient, Log(Kow) {pH# 2.0 46219012
pH7: 1.3
UVivisible alsorption spectrum arpH 6.9, A=049 and £= 2.1 x 10* at 238 nm 46219601

B. EXPERIMENTAL DESIGN

Two tield trials were conducted in the U.S. during the 2004 growing season in Region 10
(Cahitornia: 2 trials).

Each field tes: consisted of one untreated plot and one treated plot. A single broadcast
application of a 0.5% granular (G) formulation of orthosulfamuron was made to emerged rice (3
leaf stage) growing in flooded rice paddies. Application was made at 0.067 1b ai/A (75.0-75.1 g
ar‘ha) using ground equipment (shaker or spreader). Samples of rice grain and straw were
harvested af maturity,

The test crops were grown and maintained according to typical practices for each region.
[rrigation was applied in order to maintain the tlood level typical for the test area. Irrigation was
stopped during the last 3-9 weeks of the study to allow the crop to dry down. Fertilizer and
maintenance nesticides were applied as needed. Trial site conditions are presented in Table
B.1.1. The crop varieties grown are identitied in Table C.3. Average minimum and maximum
temperatures and total precipitation recordings for each month of the residue study period were
reported. along with the average 10-year historical data. Weather conditions were similar to
thosc recorded in historical weather data,

DP Barcode [2119614/MRID No. 46578086 Page 3 of §
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&l Onhosulfamuron/IR5878/PC Code 108209/Isagro S.p.A.
s ow OACO 74.1/7.4.2/0PPTS 860.1200:0ECD 11A 6.3.1, 6.

4 32,633 and ITTA 8.3.1,8.3.2, 833
iorop Field Trial - Rice

B.1.  Study Site Information

TABLE B.1.1. Trial Site Conditions.
Trial lIdentificatron: City, State: Year Soil characteristics
Chiat (D #) Type %OM pH ! CEC'
(megq/g)
Porterville, ©A; 2004 {(CAT) Clay loam NR NR. NR
Live Qak, Ca; 2004 (CA2) Clay loam NR NR NR
NR = Not roporiod
TABLE B.1.2. Study Use Pattern.
Locarion: EP' Application ' Tank Mix/
(WIQ’ Stater Yoas Meihod; Timing Val. Rate RTI | Total Rate Adjuvants
(Trial 11) (GPA) (b ai/A) (days) | ¢maiiA)
[L/ha) [g ai/ha} [g ai/ha)
Porterville, A 0.5% G | 1. Broadcast to flooded N4 0.067 NA 0.067 None
2004 (CATY field; 3 leaf stage. crop [75.0] [75.04
height § inches
Live Oak, CA 0.5% G | {. Broadcast to flooded NA 0.067 NA 0.067 None
2004 (CAZY field; 3 leaf stage., crep [75.17 [75.1]
height 6 inches

"EP - End-usu Product; IR5878 0.5GR
S GPA = Gallons pev acre [Lha = Liters per hectare]; Not applicable (NA), granular formulation.
" RTI = Retreavment Interval; NA, a single application was made.
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TABLE B.1.3.  Trial Numbers and Geographical Locations.
NAFTA Rice:

Growing Submitted Requested

Zones Canada Us.

A

|
|
2
"
3

e fn | ds
>

tn
ws]

fonl
4

10 2 2
i1
12

13

14
15
16
17

18

19
20

21
Totul 2! : : 12°

Data from ! acditional field wials conducted with the WC formulation in Zones 4. 5, 6, and [0 have been submitted separately
{refer (o the DER for MRID 46578904).
* The number o1 1equested field trials represents a 235 percent ducrion in the number of trials due to the pesticidal use resulting
in ne guantifiable reddues,

B.2. Sample Handling and Preparation

A single untreated and duplicate treated samples of rice grain and straw were collected from each
trial site 110-136 days after application. All samples were {rozen within 2 hours of sampling.
Samples were shipped by freezer truck to PTRL West, Inc. (Hercules, CA), where samples were
stored frozen (ca. -18°C) prior to analysis. Samples were homogenized in the presence of dry ice
prior to residue analysis.
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B.3.  Analytical Methodology

Samples of rice grain and straw were analyzed for residues of orthosulfamuron at PTRL West,
Inc. (Hercules, CA) using an LC/MS/MS method based on the “Enforcement Method (including
Validation} for the Determination of Residues of IR 5878 in Rice Grain, Rice Green Plant and
Rice Straw” as presented in Report ISA-0102V, Dr. Specht & Partner, 2002, A method
description was included with the subject submission. The validated LOQ was 0.05 ppm in/on
rice grain and straw. The limit of detection was 0.02 ppm (3 times the standard deviation of
recoveries 111 matrix).

Briefly, homogenized samples of rice grain and straw were extracted twice with acetonitrile
(ACN):0.02 M triethylamine {(4:1, v:v) and filtered. Sodium chloride was added to the filtrate to
induce separation of the aqueous and ACN phases. An aliquot of the ACN layer was partitioned
with hexane. The ACN phase was evaporated to drvness and residues were redissolved in
methanol and water for HPLC/MS/MS analysis. Residues were quantitated using external
standards.

C. RESULTS AND DISCUSSION

Sample storage conditions and intervals are summarized in Table C.2. The maximum storage
interval of crop samples from harvest te analysis was 78 days (2.6 months) for rice grain and 79
days (2.6 months) for rice straw. The results of a storage stability study were submitted (refer to
the 860.1350 DER for MRID 46578983) which indicate that residues of orthosulfamuron are
stable under trozen storage conditions in/on fortified samples of rice grain and straw for up to 12
months. These data are adequate to support the storage intervals of samples from the rice field
trials.

Concurrent recovery data are presented in Table C.1. The LC/MS/MS method used is adequate
for data collection based on acceptable concurrent recovery data. Concurrent recoveries ranged
from 86% 1o 88% (mean = 87% with a standard deviation (s.d.) of 1%) for rice grain and 88-
96% (mean = 93 with a s.d. of 4%) for rice straw each fortified with orthosulfamuron at 0.05
ppm. Sample chromatograms were supplied which indicated that the matrix was relatively free
of interferences. Apparent residues of orthosulfamuron were nondetectable (<0.02 ppm) in/on
two samples cach of untreated rice grain and straw.

The results of the rice field trials are reported in Table C.3. A summary of the residue data 18
presented in Table C.4. Residues of orthosulfamurcn were below the LOQ (<0.05 ppm) in/on all
samples of rice grain and straw harvested at maturity following a single broadcast application of
the 00.5% G formulation at 0.067 b ai/A to rice in tlooded nce paddies.

DP Barcode 171 0614/MRID No. 46578986 Page 6 of 8
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TABLE C.1. Summary of Concurrent Recoveries of Orthosulfamuron from Rice Grain and Straw.,

Matrix Spike level Sample size Recoveries Mean + std dev
{ppm) {m) (%) (Ya)

Rice grain 0.05 3 36, 86, 88 8712

Rice straw 0.05 3 88,94, 96 93x42

TABLE C.2.

Summary of Storage Conditions.

(1.5-2.6 months)

Matrix Storage Temperature Actual Storage Duration ! Interval of Demonstrated
{RACH ) Storage Stability -
Rice grain S 44-78 days Stable under frozen storage
(1.4-2.6 months) conditions in‘on fortified
Rice straw 18 45-79 days samgles of rce grain and

straw for up 1o 12 months.

All samples were analyzed within 0-5 days of extrection,

* Refer to 860

350 DER for MRID 46578953,

" The petitioner noted that the freezer temperature did not maintain -1 8°C throughout the period of sample storage. The freever
air teraperature: rese th a maximum of +8°C when frezzer door was opened for a short pericd to remove samples. The samples
rematned frozer during the entire storage period.

TABLE C.3 Residue Data from Crop Field Trials with Orthosulfamuron.
Trial D Zone Crop; Zommaodity or Total Rate PHI Orthosulfamuron
(City, Srate: o) Variety Matrix (Ib ai/A) (days) Riesidues (ppm)
g ai/ha]
Porterville, g 2004 160 Rice: Grain 0.067 136 ND, ND
(CAl Kaoshihikari Suraw [75.0] 136 ND, ND
Live Qak, CA. 2704 10 Rice: Grain 0.067 116 ND, ND
(CADN M 204 Straw [75.1] 116 ND, ND
" Residues belira the method LOD £0.02 ppm} are reported as ND (nondetectable).
TABLE C.4 Summary of Residue Data from Crop Field Trials with Orthosulfamuroen.
Commaodity l Total Applic. PHI Residue Levels
! Rate (days} {ppm) '
(b E_'ffA) n Min. Max. HAFT" | Median Mecan Std. Dev.
[g ai’ha} (STMdR) | (STMR)
Rice grain 0.067 116-136 4 <0.05 <045 <0.05 <0.025 <0.025 /A
Rice straw 50753 116136 <005 | <ows | <005 | <0.025 | <0.625 N/A

" The method LOO was <0.03 ppm. The median. mean; and standard deviation were calculated using half the 1.0Q (<0.025
ppny) for all residues veported as ND in Table €3

S HAFT = Highest Average Field Trial

DP Barcode [1319814/MRID No. 46578936
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Orthosulfamuron/IR5878/PC Code 10820%/1sagro S.p.A.
DACOD 74.1/7.42/0PPTS 860 1500/OECD 1A 631,632, 633 and 1ITA 8.3.1,8.3.2. 8.3.3
Crop Field Tral - Rice

D. CONCLUSION

The submitied field trial data reflect the use of a broadcast application of a 0.5% G formulation
of orthosulfamuron at a rate of 0.067 1b ai/A (75.0-75.1 g at/ha) to rice. Application was made to
emerged rice (3 leaf stage) growing in flooded rice paddies. An acceptable method was used for
quantitation of residues in/on rice grain and straw.

E. REFERENCES

F. DOCIMENT TRACKING

Petitton Numnber: 5F6957
DP Barcode: D319614
PC Code: 108209

DP Barcode 131 9614/MRID No. 46578686 Page 8 of 8
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B e Orthosulfamuron/IRS878/PC Code 108209/ 1sagro S.p.A.
g DACO 7.4.5/0PPTS 860.1520/0FCD 11A 6 5.4 and HIA 8.5
#H®  Processed Food and Feed - Rice

Primary Evaluator  Douglas Dotson, Chemist, RAB2 4}! At‘ﬁé’l Date: 2/14/2007

P 1A

Peer Reviewer Dennis McNeilly, Chemist, RAB2 Dat'é:: 271470007

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard. Suite 300; Rockville, MD 20&50; submitted 06/12/2006). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs {OPP) policies.

STUDY REPORT:

46578965 Willard, T. (2004) Magnitude of the Residue of IR5878 in Rice Processed
Commoditics: Final Study Report. Project Number: AAO30702, A2 _06.05/01, AR.
Unpublished <tudy prepared by American Agricultural Services and South Texas Ag Research,
Inc. and PR West, Inc. 159 p.

EXECUTIVE SUMMARY:

Isagro S.p.A. submitted a processing study on rice. In two trials conducted in Arkansas and
California, mature rice grain was harvested 103 or 105 days after a single broadcast application
of the 50% water-dispersible granular (WG) formulation made at either 0.066-0.067 1b ai/A
(73.9-74.9 ¢ av/ha; 1x the feld trial application rate) or (.200 1b ai/A (223.7-224.5 g ai/ha; ~3x
the proposed ficid trial application rate) to moist/wet soil (not flooded) when rice was in the 2-3
leaf stage. 't'he harvested rice grain samples were processed into polished rice, bran, and hulls
ustng simulsted commercial processing procedures.

Samples of rice grain and its processed commodities (polished rice, bran, and hulls) were
analyzed fo: restdues of orthosulfamuron using an 1L.C/MS/MS method based on the
“Enforcement Method (including Validation) for the Determination of Residues of IR 5878 in
Rice Grain, Rice Green Plant and Rice Straw™ as presented in Report ISA-0102V, Dr. Specht &
Partner, 2002 'This method is adequate for data collection based on acceptable method
recoveries. e validated LOQ was 0.05 ppm and the limit of detection was 0.02 ppm.

The maximun storage interval of the study samples from collection/processing to analysis was
806 days (2.8 months) for rice grain and 49-56 days (1.6-1.8 months) for the processed rice
commoditics. To support sample storage conditions and intervals, the petitioner submiited the
results of a storage stability study (refer to the 860.1380 DER for MRID 46578983} which
indicate that residues of orthosulfamuron are stable under frozen storage conditions in/on
fortified samples of rice grain and straw for up to 12 months. The available storage stability data
support the siorage intervals and conditions of the RAC (nice grain) but no storage stabihty data
are availabic for the processed commodities of rice.

DI Barcode 117 106 14/MRID No. 46578965 T Page 1 of 9



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R143130 - Page 117 of 131

%@% vrthosulfamuron/IR3878/PC Code 108209/Isagro S.p.A.
-§§V % DACO 7.4 5/0PPTS 860.1520:0ECI TIA 6.5 4 and TIIA 8.5
BT Processed Food and Feed - Rice

Residues of orthosulfamuron were less than the method LOD (<0.02 ppm) in/on rice grain from
both treatment rates. Residues of orthosultamuron were also less than the method LOD in all
samples of polished rice, bran, and hulls processed from rice grain bearing nenquantifiable
orthosulfamuron residues. Processing factors could not be calculated because residues were
below the 1.OD in/on the RAC and the processed commodities.

The maximum theoretical concentration factor for rice 1s 8x (OPPTS GLN 860.1520. Table 1).
According to Table 3 of OPPTS 860.1520, the theoretical concentration factors based on
separation into components for rough rice grain commodities are 5.0x for hulls and 7.7x for bran.

STUDY/WAIVER ACCEPTABILITY/DEFICIEN ClES/CLARIFICAT]ONS:

Under the conditions and parameters used in the study, the processed commodity residue data are
classified as scientifically acceptable to support nonquantifiable residues in the rice grain RAC
treated at |» and 3x the nominal field rate. However, the data are not acceptable to support the
nonquantifiable residues in the processed commodities of rice because supporting storage
stability data arc not available for rice processed commaodities. Storage stability data,
investigating the stability of orthosulfamuron residues in polished rice, hulls, and bran stored
frozen for up 1¢ 2 months, are required.

The acceptablity of this study for regulatory purposes is addressed in the U.S. EPA Residue
Chemistry summary Document, 332290, D. Dotson, 2/14/2007.

COMPLIANCE:

Signed and Jated Good Laboratory Practice (G1.P), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an impact on the validity ot the study.

A. BACKGROUND INFORMATION

Orthosulfamuron is a postemergence herbicide that Jsagro S.p.A. is proposing for use on rice
grown in the United States for the control of annual and perennial broadleaf weeds, sedges, and
barnyard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. It reportediy
acts by inhibiling the plant enzyme acetolactate synthase which is active in the biosynthesis of
valine, leucine, and isoleucine,

DP Barcode 03196 14/MRID Nao. 46578965 Page 2 of 9
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TABLE A.1.

Test Compound Nomenclature.

Compound

Common nami:

Orthoselfanuron

Company experimental name IR5878

[TUPAC name

1-(4,6-dimethoxypyrimidin-2-yi)-3-[ 2-{dimethylcarbamoy!)phenylsulfamovi]urea

CAS name

2-[[[[[{4.6-dimethoxy-2-pyrimidiny}-amino]carbonytjaminosulfonylJamino]-N,N-
dimethylbenzamide

CAS registry number 213404-77-8

End-usc product “EY

0.51% G formulation (IR5878 (0.5 GR; EPA Co. No. 80289)
51.5% WG formulation (FRS878 50 WG, EPA Co. No. §0289)

Table 2, Physicochemical Properties of the Technical Grade of Orthosulfamuron.

xylene: 130 mw/l.
acetone: 20 g/

ethyl acetate: 2.3 g/l
d:chioromethane: 36 g/L
irethanol: 8.3 g/l

Parameter Value Reference (MRID)
Color White 46219004
Physical Stale Fine Powder at 20°C 46213005
Odor Gdorless 46219006
pH 435 at 25°C (1% aqueous dispersion) 46219013
Density P45 ghnla 20°C 46219008
Water solubiley o 20°C pH 4 buffer: 0.062 g/l. 46219009
pH 7 buffer: 0.63 g/1
pH .5 butfer: 30 g/l
Solvent solubiiite @ 20°C n-heptane: 0.23 g/l Electronic

communication, I,
Messina to E. Kraft,
96,2006

Vapor pressur; Faox 107 a0 207C 46219010
Dissociation vomstant, pK, The test material becomes increasingly less soluble in | 46219011
waler as the ptl is lowered and undergoes degradation
(hydrolysis) at neutral to acidic pHs, The test material
t5 predicted 1o bave 5 overlapping dissociation
constants,
Qctanol/water niriition coefticient. LogiKowl  fpH 4 2.6 46219012
pHT 13
UV xisible absorption spectrum at p 6.9, A=0.49 and £= 2.1 x 10" at 238 nin 46219001

DP Barcode 133 9414/MRID No. 46578965
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Crthosulfamuron/IRS878/PC Code 108209/ 1sagro S.p.A.
DA 7.4.5/0PPTS 860.15320/0ECTY {TA 6.5.4 and 1I1A 8.5
Processed Food and Feed - Rice

B. EXPERIMENTAL DESIGN

Two rice precessing studies were conducted in 2003 in AR and CA. Each site included an
untreated plot. a plot treated at the nominal field rate, and a plot treated at an exaggerated rate.
The plots were 2,400-4,000 sq. ft. and separated by a levee. Rice plants in nonflooded fields
were treated carly post-emergence (2-3 leaf growth stage) with the 50% WG formulation of
orthosulfarmuron at ~0.067 Ib ai/A (1x the field trial application rate) or ~0.200 b ai/A (3x the
field trial application rate). The broadcast spray application was made using ground equipment
i ~15 gal/A, with 0.2% (v:v) of surfactant added to the spray mixture.

Permanent Hooding was established 3-7 days after treatment and irrigation was applied in order
to maintain the tlood level typical for the test area. lrrigation was stopped during the last 2-4
weeks of the study to allow the crop to dry down. The test crops were grown and maintained
according t: tvpical practices for-each region. Rice grain was harvested at maturity and
processed using simulated commercial processing procedures into polished rice, hulls, and bran.

B.1. Application and Crop Information

TABLE B.1.1. Study Use Pattern.
Locaiion vp ! Application Tank Mix/
(f 'Uf‘ State; Method;, Timing Vol Rate RTI® | Totaf Rate Adjuvants
Yeari (GPAT | (b ai/A) | (days) | (Ibaifa)
iL+ha]
Proctor, AR S0% | L. Broadcast to unflooded felds: 15.3 0.067 NA 0.067 ADI 1012
2003 WG | 2-3 leaf stage, crop height 3 inches [143.1] [74.9} [74.9} {0.2% v/v}
50% | 1. Broadcast to unflooded ficlds: 15.4 0.200 NA 0.200 ADI 1012
WG | 2-3 leaf stage, crop height 3 inches [144.0] [224.5] [224.5] {125 viv)
Porterviile, CA; | 50% |1, Broadcast to untlooded Belds: 14,8 0.066 NA 0.0606 ADI 1012
2003 WG | 2-3 leaf stage, crop beight 4 mches | 138.4] {73.9} [73.9} (0.2% viv}
50% | 1. Broadcast 1o unflooded feids; 14.9 0.200 NA 0.200 AD} 1012
Wi 12-3 leat stage, crop height 5 inches [139.3] [223.7] [223.7] (0.2% v/v)

_EP = End-use Product; IRS878 50 WG
~GPA = Gallen~ par acre [L/ha = Liters per hectare]; application volume calcutated by the petitioner (L/ha = GPA x 9.35)
"R Retreatnant Interval; Not applicable {(NA) because a single application was made.

B.2. Sample Handling and Processing Procedures

A single buik sumple of untreated and treated rice grain was collected from each plot (untreated,
1% treatment rate regime, and 3x treatment rate regime) for processing into huils, bran, and
polished rice using simulated commercial practices. Mature rough rice grain samples were
shipped at ambient temperatures to South Texas Ag Rescarch, Inc. (Brookshire, TX) via
overnight delivery either on the day of harvest (CA trial) or the day after harvest (AR trial).
Upon receipt at the processing facility samples were stored frozen (<-10°C). Processing was
conducted withim 51-52 days of sample collection for the AR trial and 34-36 days of sample
collection for thie CA trial.

DP Barcode 1731961 4/MRID No. 46378965 A Page 4 of 9
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Urthosalfamuron/IR3878/PC Code 108209/ [sagro S.p.A.
DACO 7.4.5/0PPTS 860.1520:0LCD IIA 6.5.4 and ITIA 8.5
Processed Food and Feed - Rice

g TR

Prior to processing, a whole grain RAC sample was collected from each bulk sample and frozen.
The remaining bulk sample was placed in a dryer tor 3.2-26.8 hours to thaw and reduce the
moisture content to <10.5%. The dried rough rice was cleaned and hulled. The hulled rice was
milled to remove the bran and leave the polished rice. The petitioner submitted adequate
descriptions o the processing procedures including material balance summaries. Immediately
after processing. all samples were frozen until shipment by ACDS freezer truck to 'ITRL West,
Inc. (Hercules, CA) for residue analysis. Samiples of nice grain and polished rice were
homogenized in the presence of dry ice prior to residue analysis. The hull and bran samples
required no processing prior to extraction. Samples were stored frozen (ca. -18°C) until analysis.

The rice processing procedures are summarized 1n the flow chart below '(Figure 1), which was
copied without alteration from MRID 46578965,

DP Barcode 133 9614/MRID No. 46578965 Page 5 of 9
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Page ];k] is not included in this copy.
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The material not included contains the following type of
information:

Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.

Description of quality control procedures.

Tdentity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statemeﬁt of formulsa.

Information about a pending registration action.
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Internal deliberative information.
Attorney-Client work product.

Claimed Confidential by submitter upon submission to the
Agency.

The information not included is generally considered confidential
by product registrants. If you have any questions, please
contact the individual who prepared the response to your reqguest.
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{rthosulfamuren/IR3878/PC Code 108209/ Tsagro S.p.A.
PACO 7.4.5/0PPTS 860.1520)0ECD 1A 6 5.4 and [TA 8.5
Frocessed Food and Feed - Rice

B.3. Analytical Methodology

Samples of rice grain and rice processed commodities (polished rice, bran, and hulls) were
analyzed for residues of orthosulfamuren at PTRL West, Inc. (Hercules, CA) using an
LC/MS/MS method based on the “Enforcement Method (including Validation) for the
Determmation of Residues of IR 5878 in Rice Grain, Rice Green Plant and Rice Straw™ as
presented i Report [SA-0102V, Dr. Specht & Partner, 2002, A method description was
included with the subject submission. The validated LOQ was 0.05 ppm and the limit of
detection waz 0.02 ppm (3 times the standard deviation of recoveries in matrix).

Briefly, homogenized samples (rice grain and polished rice) and nonhomogenized samples (rice
bran and hulls) were extracted twice with acetonitrile (ACN):0.02 M triethylamine (4:1, v:v) and
filtered. Sodium chloride was added to the filtrate to induce separation of the aqueous and ACN
phases. Aw aliquot of the ACN layer was partitioned with hexane. The ACN phase was
evaporated (o dryness, and residues were redissolved in methanol and water for HPLC/MS/MS
analysis. Koesidues were quantitated using external standards.

C. RESULTS AND DISCUSSION

Mature rice: grain was harvested 103 or 105 days after a single broadcast foliar application of the
50% WG tormulation made at either 0.066-0.067 1b ai/A (1x the field trial application rate) or
0.2001b ai/A < ~3x the field tnal application rate) to moist/wet soil (not flooded) when rice was in
the 2-3 leaf stage. The rice grain samples were processed into polished rice, bran, and hulls
using simulated commercial processing procedures.

Sample storage intervals and conditions are summarized in Table C.2. Rice grain and processed
rice commuodities (polished rice, bran, and hulls) were stored frozen following harvest/processing
until analys:s. The maximum storage interval of the study samples from collection/processing to
analvsis was 80 days (2.8 months) for rice grain and 49-56 days (1.6-1.8 months) for the
processed rice commodities. To support sample storage conditions and intervals, the petitioner
submitted tl:e results of a storage stabtlity study (refer to the DER for MRID 46578983) which
indicate that residues of orthosultamuron are stable under frozen storage conditions in/on
tortified samples of rice grain and straw for up to 12 months. The available storage stability data
support the storage intervals and conditions of the RAC (rice grain) but no storage stability data
are available lor the processed commodities of rice.

Concurrent recovery data from the rice processing study are presented in Table C.1. The
LC/MS/MS method used 1s adequate for data collection based on acceptable concurrent recovery
data. Concurrent recoveries ranged from 94% to 102% (mean = 98% with a standard deviation
of 3% for nee grain and its processed commodities cach fortified with orthosulfamuron at 0.05
ppm. Sample chromatograms were supplied which indicated that the matrix was relatively free
of interfercnces. Apparent residues of orthosulfamuron were nondetectable (<0.02 ppm) infon
two samples cach of untreated rice grain and ils processed commodities polished rice, bran, and
hulls.

DP Barcode 123196 14/MRID No. 46378965 Page 7 of 9
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| %ﬁf% Orhosulfamuron/IRS878/PC Code 108209/ Tsagro S.p.A.
%% IDACO 7.4 5/0PPTS 860.1520/OECD 1TA 6.5.4 and 1T1A 8.5
= Processed Food and Feed - Rice

Residues of orthosulfamuron were less than the method LOD (<0.02 ppm) in/on rice grain
harvested 103 or 105 days following a single broadcast foliar application of the 50% WG
formulation made at either 0.066-0.067 Ib ai/A or 0.200 Ib ai/A. Residues of orthosulfamuron
were also less than the method LOD in polished rice, bran, and hulls processed from rice grain
bearing nonguantifiable orthosulfamuron residues. Processing factors could not be calculated
because residues were below the LOD in/on the RAC and the processed commodities.

TABLE C.1. Summary of Concurrent Recoveries of Orthosulfamuron from Rice Matrices.

Matrix Spike level Sample: size Recoverics Mean + std dev
(ppm) (m (%) (%)

Rice grain 0.05 2 100, 100 08 £ i

Polished rice 0.5 2 94, 94

Bran 0.05 2 98, 100

Hulls 0.05 2 98, 102

TABLE C.2. Summary of Storage Conditions.

Matrix Storage Temperature Actual Storage Duration | Interval of Demonstrated Storage Stability
C)
Rice grain (RA¢ <18 84-80 days (2,5 months) Stable under frozen storage conditions in/on

fortificd samples of rice grain and straw for up to
12 months. -

Polished rice <-18 35-46 days (1 2-1.0 months) | None available for the processed commodities of

Bran <18 42-56 days (1.4-1.8 months) rice.

Halls <-18 36-5C days (1.2-1.6 months)

Actual storage duration from harvest to analysis for RAC and processing to analysis for processed cornmodities; samples were
processed within 53-52 days of harvest. All sumples were analveed on the day of extraction.

T Refer to 860. 1320 DER for MRID 46578983,

TABLE C.3. Residue Data from Rice Processing Study with Orthosulfamurgn.

RAC Processed Commodity Total Rate PHI Orthosuttamureon Processing

(Study 1T (Ib ai/A) (days) Residues {ppm) Factor

Rice Grain (RAC) 0.0067 103 NI ! -

(AR: Polished rice {7491 103 ND NC
Hulls 103 . ND NC
Bran 103 ND NC
Graim (RAC) 0.200 103 ND --
Polished rice [224.5] 103 ND NC
Hulls 103 ND NC
Bran 103 ND NC

DP Barcode 113194 14/MRID No. 46578965 Page & of 9
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%@% Chrthosulfamuron/IR5878/PC Code 108209%/Isagro S.p.A.
% DDACO 7.4 5/0PPTS B60.1520/0ECD 1A 6.5 4 and T11A 8.5
"% Processed Food and Feed - Rice

TABLE C.:. Residue Data from Rice Processing Study with Orthosulfamuron.

RAC Processed Commaodity Tatal Rate PHI Orthosulfamuron Processing

(Study 1D) (b ai/AY (days) Residues (ppm) Factor

Rice Grain (RAC) 0.060 105 ND --

(CAY Polished ricc 172.9] 105 ND NC
Hulls 105 ND NC
Bran 105 ND NC
Grain (RAC) 0.200 105 ND --
Polished rice [223.7] 105 ND NC
Hulls 105 NI NC
Bran 105 ND NC

_ Residues below ihe method LOD (<0.02 ppm) arc 1eported as ND (nondetectable).
© NC = Not calouduted. The processing factor could aot be calculated because residues were below the LOD in both the RAC
and the processc ~ample

b. CONCLUSION

The submitied tield trial data reflect the use ot a broadcast toliar application of a 50% WG
formulation ot orthosulfamuron at a rate of 0.066-0.067 1b ai/A (73.9-74.9 g ai‘ha) or 0.200 Ib
at/A (223.7-224 5 g ai/ha) to rice. Application was made to moist/wet soil (not flooded) when
rice was in the 2-3 leaf stage. Processing factors for orthosulfamuron in polished rice, bran, and
hulls could not be calculated because residues were nondetectable in both the RAC (rice grain)
and all rice processed commodities. An acceptable method was used for quantitation of residues
in/on rice grain and its processed commodities.

E. REFERENCES

None.

F. DOCUMENT TRACKING

Petition Nunnber: 5F6957
DP Barcode: 12319614
PC Code; 105200
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Orirosulfamuron/IRS878/PC Code 10820% 1sagro S.p.A.
[FACG 7.3/0PPTS 860.1380/OECDITA 6 1.7 and {TTA 8. 1.1
Storage Stability - Rice

Primary Evaluator  Douglas Dotson, Chemist, RAB2 G Nitaen  Date: 2/14/2007

£2 Vg
Peer Reviewer Dennis McNeilly, Chemist, RAB2 Date:  2/14/2007

This DER was originally prepared under contract by Dynamac Corporation (2275 Research
Boulevard, suite 300; Rockville, MD 20850; submitted 06/12/2006). The DER has been
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide
Programs ()PP} policies.

STUDY REPORTS:

46578982 /iri, G.; Crisippi, T. (2004) Storage Stability of IR5878 in Rice Green Plants Stored
in the Dark Below -20°C: (Final Report). Project Number: 2376, A2_06.00/02. Unpublished
study preparcid by Isagro S.R.L. (Formerly Agrimont)., 98 p. -

46578983 fLosc. J. (2004) Storage Stability of [R5878 in Rice Grain and Straw Stored in the
Dark Below -20°C: (Final Report). Project Number: 1176W, A2_06.00/01. Unpublished study
prepared bv PTRL West, Inc. 68 p.

EXECUTIVE SUMMARY:

Isagro S.p.A. has submitted storage stability studies with orthosulfamuron in rice. Untreated
samples of ricc green plant, grain, and straw from the orthosulfamuron rice crop field trials were
fortified with orthosulfamuron standard at 0.5 ppm. Samples were stored at -20°C 1n the dark
and analyzcd at storage intervals of approximately 0, 1, 3, 6, and 12 months. The study on rice
green plants (MRID 46578982) was conducted by Isagro Ricerca S.r.l. (Novara, Italy), and the
study on rice grain and straw (MRID 46578983) was conducted by PTRL West, Inc. (Hercules,
CA). The results indicate that residues of orthosulfamuron are stable at -20°C for up to 368 days
(12 months; invon rice grain and straw, and for up te 408 days (13 months) in/on tice green
planis.

Rice samples were analyzed for residues of orthosulfamuron using an LC/MS/MS method which
is the same method that was used for data collection for the magnitude of the residue trials.
Based on the concurrent method recovery data, the LC/MS/MS analytical method is adequate for
the determnaiion of residues of orthosulfamuron in rice matrices. The validated LOQ was 0.05
ppm in/on rice gram, straw, and green plant.

DP Barcode 133196 14/MRID Nos. 460578982 & 46578983 Page 1 of 6
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,&g Crthosulfamuron/IRS878/PC Code 108209%/Isagro S p.A.
"% DAL 7.3/0PPTS 860.1380/0ECD A 6.1.1 and ITTA 8.1.1
~ ~orage Stability - Rice

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the storage stability data are classified as
scientificallv scceptable. The acceptability of this study for regulatory purposes is addressed in
the Li.S. EPA Residue Chemistry Summary Document, D332290, D. Dotson, 2/14/2007.

COMPLIANCHE::

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality
statements were provided. No deviations from regulatory requirements were reported which
would have an impact on the validity of the study;, however we note that the rice green plant
study (conducted in Italy) was not perforined in accordance with US EPA GLPs, but was
conducted 111 compliance with OECD principles of GLP.

A. BACKGROUND INFORMATION

Orthosulfamuron 1s a postemergence herbicide that sagro S.p.A. is proposing for use on rice
grown in the United States for the control of annual and perennial broadleaf weeds, sedges, and
barnvard grass. Orthosulfamuron belongs to the sulfamoylurea class of herbicides. It reportedly
acts by mhihiting the plant enzyme acetolactate synthase which is active in the biosynthesis of
valine, leucine, and 1soleucine.

TABLE A.1. Test Compound Nomenclature.
Componnd CH,
_ /
H.C—N
== ﬁ O /O“"—(,H;
/; g \\ PORS = N\
s N | l N N- \ /’
\ H ¢ I H 7
0—CH,
Common name Orthosulfamuroen
Company cxperimental name IR5878
TUPAC name 1 -(4,6-dimethorypyrimidin-2-yh-3-[ 2-{dimethylcarbamoyl Jphenylsulfamovijurea
CAS name 2-[[{[(4.6-dimethoxy-2-pyrimidinyl)-amino|carbony]amina]sulfonyl Jamino]-NN-
dimethyibenzamide
CAS registry number 213464-77-8
End-use prociuct {217 (0.51% G formulation (JR3878 0.5 GR; EPA Co. No. 30289)
51.5% WG tormulation (IR5878 50 WG EPA Co. No. 80289)

DP Barcode 1319414/ MRID Nos. 46578982 & 46578983 Page 2 of 6
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Orthosulfamuron/TR3878/PC Code 108209/ Isagro Sp.A.
g DACO 7.3/0PPTS 860.1380/OECT HA 6.1.1 and IIIA 8.1.1
Y Storage Stability - Rice

Table 2. Physicochemical Properties of the Technical Grade of Orthosulfamuron,

Parameter Value Reference (MRID)
Color White 46219004
Physical State Fine Powder at 26°C 46219005
Odot Cdorless 46219006
pH ' 4,38 at 25°C (1% aqueous disperston) 46219013
Density 1.45 g/ml at 20°C 46219008
Water solubil. v 20°C pH 4 buffer: 0.062 g/1. 46219009

pA 7 butfer: 0.63 g/l
pH 3.5 buffer: 39 g/l.

Solvent solubiiity wt 20°C n-heptane: 0.23 mg/L Elecrronic
xvlene: 130 mgil communication, J.
acetone: 20 gL Messina to E. Kraft,
ethyl acetate: 3.3 g/l 9/6/2006

dichloromethane: 56 g/l
methanol: 8.3 g/l
Vapor pressure L« B at 20°C 46219010
Dissociation corstan, pK, The test material becomes increasingly tess soluble in | 4621901}
water as the pH is lowered and undergoes degradation
(kydrolysis) at neutral to acidic pHs. The test material
is predicted to have S overlapping dissociation

constants,

Octanol/water partition coefficient, Log{Kaw)y ] pH 4 2.0 46219012
pH 7 1.3

UV /visible absomtion spectrum al pH 6.9, A=0.49 and £ = 2.1 x 10" at 238 nm 46219001

B. EXPERIMENTAL DESIGN
B.1. Sample Handling and Preparation

Untreated samples of rice green plant, grain, and straw, from the erthosulfamuron crop field
trials, werc homogenized with dry ice and fortified with orthosulfamuron standard at 0.5 ppm in
methanol. Samples were stored at -20°C in the dark and analyzed at storage intervals of
approxtmately 0. 1, 3, 6, and 12 months. Freshly fortified samples were also analyzed at each
storage intervial.

B.2. Analvtical Methodology

Samples of rice green plants, grain and straw were analyzed for residues of orthosulfamuron
using an LC/MS/MS method entitled “Enforcement Method (including Validation) tor the
Determination of Residues of IR5878 in Rice Grain, Rice Green Plant and Rice Straw™ as
presented in Keport ISA-0102V, Dr. Specht & Partner, 2002. A complete method description
was included with the rice grain and straw submission; minor method differences were used for
the rice green plant study (refer to the DER for MRID 46578960 for method details). The
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vahidated LOU) was 0.05 ppm in/on rice green plants, grain, and straw. The limit of detection
was (.02 ppm (2 times the standard deviation of recoveries in matrix) for rice grain and straw
and 0.03 ppm tor green plant.

Brielfly, homogenized samples of rice grain and straw were extracted twice with acetonitrile
(ACN}:0.02 M triethylamine (4:1, v:v) and filtered. Sodium chloride was added to the filtrate to
induce separation of the aqueous and ACN phases. An aliquot of the ACN layer was then
partitioned with hexane. The resulting ACN phase was collected and evaporated to dryness by
rotary evaporation. Residues were redissolved in methanol, and water was added. The final
sample solution was microfilterfuged to remove any particulate matter and analyzed by
HPLC/MS/MS . Because of poor recoveries from straw at the 0- and !-month intervals, the
method was modified for samples from later storage intervals to include soaking the straw
samples in <xfraction solvent overnight.

For homogenized green plants, the method was the same as described for grain and straw except
hexane pre-saturated with ACN was used for partitoning, and the dried ACN residues were
dissolved in dichloromethane, filtered, dried again, and finally dissolved in ACN for analysis.

C. RESULTS AND DISCUSSION

Based on the concurrent method recovery data (see Table C.1), the LC/MS/MS analytical
method is adequate for the determination of residues of orthosulfamuron in rice matrices.
Because of poor recoveries from straw at the (- and 1-month intervals, the method was modified
to include soeking the straw samples in extraction solvent overnight. This modification resulted
in improved 1ecoveries of tortified samples analyzed at later intervals. Concurrent recoveries
ranged from 70% to 122% from rice green plant. 73-99% from rice grain, and 59-101% from rice
straw samples fortified with orthosulfamuron standard at 0.5 ppm. Apparent residues were

below the L.OG in/on all unfortified samples.

The results of the storage stability study are presented in Table C.2. Based on the reported data,
residues ot orthosulfamuron are stable at -20°C for up to 368 days (12 months) in/on rice grain
and straw, and 408 days (13 months) in'on rice green plants. A graph of the storage stability of
residucs of orthosulfamuron in/on rice matrices over time 1s presented in Figure C.1.

TABLE C.} Summary of Concurrent Recoveries of Orthosulfamuron from Rice Matrices.
Matrix Spike Level Storage Interval | Sample Size Recoverics Mean + SD '
(ppm} {days) (n) (%) (%o}
Rice green plant, 05 30 2 7136, 73.60 72.0
100 2 9507, 120.02 S 108
170 3 118.07, 122,11 120
408 2 86.57,98.24 024
Rice grain 0.5 32 2 78,08 88
-% months 2 97,99 98
203 2 73,79 70
268 2 36, 89 88
Rice straw G5 V7 2 59, 70 65

DP Barcode 123196 14/MRID Nos, 46578982 & 46578983 Page 4 of 6
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TABLE C.1. Summary of Concurrent Recoveries of Orthosulfamuron from Rice Matrices.
Matitx Spike Level Storage Interval | Sample Size Recoveries Mean % S !
{ppm) (days) {n) (%) (%)
-3 months 2 95, 101 o8
203 2 93,03 93
368 2 79, 91 85

Because only mw o values were available for each determination, standard deviations were not caleulared.

TABLE C.2.

Stability of Orthosulfamuron Residues in Rice Matrices Following Storage at -20°C.

Commeadity Spike Level | Storage | Recovered Residucs | Mean Recovered | Mean Recovery Corrected %
{ppim) Interval (ppm) Residues (ppm) {%0) Recovery '
(days )
Rice green 1515 0 0.5192,0.5248 0.5220 101.36 --
plants 30 0.4432,0,4507 0.4479 §6.98 121
100 (0.5296, 0.5361 0.5329 103.47 96
170 0.6157, 0.6670 0.6413 124.53 104
408 0.4728 0.5232 0.4980 96.70 105
Rice grain .5 0 0.426. 4,459 0.443 89 --
32 0,301, 6.362 0.332 66 75
~3 months (0L.378, 0.382 (0.380 76 78
203 0428, 0.443 0.4306 87 114
368 0,332, (1368 0.365 73 83
Rice straw 0.5 0 0.337.0.378 0.358 72 --
37 0.310,0.331 (.321 64 49
~3 months 0.335, 0414 0.400 30 82
203 1.538,0.552 08.546 109 117
368 (0.349.0.357 {353 71 84

Corrected for “rean coneurrent recovery (see TABIE €.1.): U-time recoveries were not corrected as they tepresent fresh

fortifications.

DP Barcode 17319014/MRID Nos. 46578982 & 46378083
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FIGURE €' 1. Graph of Orthosulfamuron Stability in Rice Green Plants, Grain, and Straw.
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D. CONCLUSION

The submitied storage stability results adequately demonstrate the stability of orthosutfamuron
tn/on rice gieen plants, grain, and straw stored frozen for up to 12-13 months. An acceptable
method was used for the quantitation of residues in rice matrices.
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