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EXECUTIVE SUMMARY

The acrobic biotransformation of ['*C-5-pyrimidinyl]-labeled and ["*C-U-phenyl]-labeled 1-(4,6-
dimethoxypyrimidin—2—y1)-3-[2-(dimethylcarbamoyl)phenylsulfamoyl]urea {orthosulfamuron,
IR5878}, at (.75 mg a.i./L (equivalent to 75 g a.i./ha), was studied outdoors for 62 daysin a
water/loamy sand sediment (water pH 7.79, organic carbon not reported; sediment pH 6.3,
organic carbon 1.30%) from Italy. During incubation, the samples were open to the
environment; they were fully exposed to sunlight and air temperatures were not controlled. The
water/sediment/water ratio was ca. 1:1. The study was conducted with significant deviations
from the Council Directive 91/414/EEC, Part A of Annex I1, Section 7 and OECD Guideline
307, and in compliance with OECD GLP standards. The test system consisted of glass trays (7.6
cmid., 45.34 cm? area) containing 1-cm of sediment covered with 1-cm of water. The open
trays were placed outdoors with the objective of simulating field conditions. Volatiles were not
collected or controlled. Duplicate samples were collected and analyzed after 0, 1,2.3,4,5,7,
10. 15, 21, 30, 45 and 62 days of incubation. Prior to analysis, the water samples were basified
using a saturated NaHCO; solution, and the sediment samples were extracted once with
acetonitrile:33 mM NaHCO; (7:3. viv) and once with acetonitrile:33 mM NaHCOs; (1:1, viv).
Identification of the parent and major transformation products was done using TLC co-
chromatography and LC-MS analysis. Minor transformation products were identified using TLC
co-chromatography. Post-extraction soils that contained >20% of the applied were further
extracted and separated into fulvic acids, humic acids, and humin.

During incubation, the samples were exposed to sunlight (maximum irradiance, 246 W/m” to 839
W/m?). Air temperatures ranged from 18.8-29.3°C (mean minimum and maximum). At the
water-soil interface, redox potentials decreased ca. +210 to ca. +160 mV and the pH increased
from ca. 7.2 1o ca. 7.9. The viability of the sediment microtlora was confirmed.

Overall recoveries of [**C]residues averaged 83.45 +10.32% (decreasing from an average
101.92% to 68.27-68.45%) of the applied for the phenyl-labeled samples and 80.04 £ 9.02%
(decreasing from 101 12% to 70.39-74.50%) for the pyrimidinyl-labeled samples. There was a
rapid decline over time for both label test systems; final recoveries (day 62) of the phenyl- and
pyrimidinyl-labeled materials were 68% and 74% of the applied, respectively. ["*C)Residues
dissipated quickly from the water layer into the sediment, from 33-38:1 (water:sediment) at time
0to 1-2:1 at day 1 posttreatment; the ratios were 1:2 at 30 days and 1:5 at 62 days for the phenyl
label and 1:7 and 1:22-23 at 30 and 62 days, respectively, for the pyrimidiny! label.

In the total system (combined labels), ["*Clorthosulfamuron decreased from an average 95.33-
06.91% of the applied at time 0 to 41 35.44.32% at 1 day posttreatment, 13.54-15.80% at 4 days,
2.77-5.41% at 7 days and <1.41% at and after 15 days. In the water, ["*Clorthosulfamuron
decreased from an-average 95.33-96.91% of the applied at time 0 to 21 07-24.80% at 1 day
posttreatment, 4.19-4.88% at 4 days, and <0.64% at and after 7 days. In the sediment,
['*Clorthosulfamuron decreased from an average maximum of 16.57-21.96% of the applied at 1-
3 days posttreatment to 4.63-7.78% at 5 days, and <2.40% at and after 10 days. Accurate half-
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lives could not be calculated because >50% of the applied orthosulfamuron dissipated between
time 0 and the next sampling interval (1 day posttreatment).

In the system treated with ['*C-U-phenyl]orthosulfamuron, the only major transformation
product was DBS acid (S1; [R7863, (2-dimethylcarbamoylphenyl) sulfamic acid} at a maximum
of 54.47% of the applied in the total system at 7 days posttreatment (maximums 36.63% at 7
days in water, 19.45% at 4 days in.sediment), decreasing to 13.13% (6.99% in water, 6.14% 1n
sediment) at study termination (62 days). The three identified minor transformation products
were DBS amide (S2; 2-[(aminosulfony)amino]-N,N-dimethylbenzamide}, DB amine (54; 2-
amino-N,N-dimethylbenzamide}, and O-desmethyl IR5878 (S9; IR8181, 1-(4-hydroxy-6-
methoxy pyrimidin-2—y1)-3-[2-(dimethylcarbamoyl)phenylsulfamoyl]—urea}; each averaged a
maximum of <2% of the applied in the total system. DBS amide (S2) averaged a maximum of
1.98% of the applied (0.95% in water, 1.03% in sediment). DB amine (S4) was detected only in
the sediment and averaged a maximum of 0.79% of the applied. O-Desmethyl IR5878 (89)
averaged a maximum of 1.81% of the applied (1.80% in water, 1.02% in sediment). S5 was
observed at up to 16.14% of the applied in the total system; however, it was determined to be
composed of 5 compounds. S8, which was not identified, averaged a maximum of 3.72% of the
applied.

In the system treated with ['4C-5—pyﬁmidinvﬂorthosulfamuron, the only major transformation
product was DOP urea (S12; IR7825, N-(4,6-dimethoxypyrimid'm-2-yl)urea} at an average
maximum of 56.95% of the applied at 5 days posttreatment (maximums 14.42% at 7 days in the
water. 44.52% at 5 days in the sediment), decreasing to 32.78% (2.48% in water, 30.30% in
sediment) at study termination. The three identified minor transformation products were O-
desmethyl IR5878 (S9), DOP amine (S13; 4 6-dimethoxypyrimidin-2-yl amine} and O-
desmethyl DOP urea (S15; N-(4-hydroxy—6—meth0xypyn'midin-2-yl)urea} each averaged a
maximum of <3% of the applied in the total system. O-Desmethyl IR5878 (S9) averaged a
maximum of 2.78%of the applied (2.78% in water, 0.49% in sediment). DOP amine (S13)
average a maximum of 2.80% of the applied (0.97% in water, 2.01 % in sediment). O-Desmethyl
DOP urea (S15) averaged a maximum of 2.18% of the applied (1.23% in water, 0.95% in
sediment). S11, which was not identified, averaged a maximum of 5.03% of the applied.

In the sediment, extractable ['4C Jresidues increased to average maximums of 39.43 and 54.09%
in the phenyl and pyrimidinyl Jabel systems, respectively, decreasing to 15.69 and 33.12%,
respectively, at study termination. Nonextractable ['*C]residues increased to an average
maximurn of 38.26-41.87% of the applied at 62 days. The soil residues from 21-62 days
posttreatment were further extracted and fractioned into fulvic acids, humic acids and humin.
The acidic extraction, fulvic acids, humic acids and humin were determined as 0.78-3.06%,
10.01-16.52%, 3.54-6.70% and 4.27-17.22%, respectively (combined radiolabels).

A biotransformation pathway was provided by the study authors. The main degradation pathway
of orthosulfamuron was the hydrolytic cleavage of the sulfamoylurea linkage to give DOP urea
and DBS acid. A minor degradation pathway was the demethylation of the methoxy group on
the pyrimidinyl ring of orthosulfamuron to O-desmethyl IR5878, which also degraded to DBS
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acid and O-desmethyl DOP urea. O-desmethyl DOP urea was also formed from the
demethylation of DOP urea. Other minor transformation pathways occurred wherein
orthosulfamuron degraded to DOP amine, DBS amide, and DB amine. Additionally, very polar
compounds. which were generated from the degradation of unspecified compounds, quickly
mineralized to carbon dioxide.

vResults Synopsis:
Test system used: Italian water/loamy sand sediment system (combined labels).

Accurate half-lives could not be calculated because >50% of the applied orthosulfamuron
dissipated between time 0 and the next sampling interval (1 day posttreatment).

Phenyl label/ Major transformation products:
DBS acid (S1) {(2-dimethylcarbamoylphenyl) sulfamic acid; maximum of 36.63%,
10 45% and 54.47% of the applied amount in the water, sediment and total system,
respectively}.
S5 {composed of 5 compounds; maximum of 9.30%, 7.58% and 16.14% in the water,
sediment and total system, respectively}.

Minor transformation products:
DBS amide (S2) {2-[(aminosulfony)amino]-N,N—dimethylbenzamide; maximum of
0.95%,.1.03% and 1.98% in the water, sediment and total system, respectively}.
DB amine (S4) {2-amino-N,N-dimethylbenzamide; maximum of 0.79%, detected only in
the sediment}.
O-desmethyl IR5878 (59) {maximum of 1.80%, 1.02% and 1.81% 1n the water,
sediment and total system, respectively}.

Pyrimidinyl label/ Major transformation products:
DOP urea (S12) { N-(4,6-dimethoxypyrimidin-2-yljurea; maximum of 14.42%, 44.52%
and 56.95% in the water, sediment and total system. respectively).

Minor transformation products:
O-desmethyl IR5878 (89) {1-(4-hydroxy-6-methoxy pyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyl]-urea', maximum of 2.78%, 0.49% and 2.78% in
the water, sediment and total system, respectively}.
DOP amine (S13) {4,6—dimeth0xypyrimidin—2—y] amine; maximum of 0.97%, 2.01% and
7 80% in the water, sediment and total system, respectively}.
O-desmethyl DOP urea (S15) {N-(4-hydroxy-6-methoxypyrimidin-2-yl)urea; maximum
of 1.23%, 0.95% and 2.18% in the water, sediment and total system, respectivelyj.

Study Acceptability: This study is classified as unacceptable. The study was conducted
outdoors, and samples were exposed to sunlight and fluctuating temperatures. The samples were
open to the environment; volatiles were not collected and radioactivity was lost over time,
resulting in poor material balance. Due to these deficiencies, this study does not fulfill OECD
guidelines 307 or 308 or Subdivision N guidelines §162-1, §162-4, §164-1, or §164-2.
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L. MATERIALS AND METHODS

GUIDELINE FOLLOWED:

COMPLIANCE:

" A. MATERIALS:

1. Test Materials

Chemical Structure:
Description:

Purities:
Pyrimidiny}

Phenyl

This study was conducted with significant deviations from
Council Directive 91/414/EEC, Part A of Annex II, Section 7
and OECD Guideline 307 “Aerobic and Anaerobic
Transformation in Soil” (April 2002; pp. 1, 15). Several
significant deviations from the objectives of Subdivision N
guidelines were noted:

The study was conducted outdoors, 0 that the samples
were exposed to sunlight and temperatures were not
controlled.

The samples were open to the environment. There was no
attempt to control or measure volatiles, and radioactivity
was lost from the system over time.

This study was conducted in compliance with OECD Good
Laboratory Practices, Council Directives 88/320/EEC and
90/18/EEC, and EC directive 2004/9/EC (1992; p. 3). Signed
and dated Data Confidentiality, GLP, Certificate of
Authenticity and Quality Assurance statements were provided
{(pp. 2-3, 5-6).

['*C-5-Pyrimidinyl] and ['*C-U-phenylJorthosulfamuron (p.
17).

See DER Attachment 1.

Technical grade, solid.

Radiochemical purity: >97% (by TLC; p. 17).

Lot/Batch No.: 208.

Analytical purity: Not reported.

Specific activity: 4.452 MBg/mg (120.323 uCi/mg, 267117
dpm/pg).

Locations of the label: The C5 carbon of the pyrimidinyl ring.

Radiochemical purity: >97% (by TLC; p. 17).
Lot/Batch No.: 209.
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Analytical purity: Not reported.

Specific activity: 7.357 MBq/mg (198.85 uCi/mg, 441447
dpm/pg). ‘

Locations of the label: Uniformly in the phenyl ring.

Storage conditions of
test chemicals: The test materials were stored frozen at -20°C (lighting

conditions were not reported; p. 18).

Physico-chemical properties of orthosulfamuron:

Parameter Value Comment
Molecular weight 424 .44 g/mol
Molecular formula C1oH2oNgO6S
Water Solubility Not reported
Vapor Pressure/Volatility Not reported
UV Absorption Not reported
Pka Not reported
Kow/log Ko Not reported
Stability of compound at room temperature. it provided Not reported

Data obtained from p. 14 of the study report.
2. Water-sediment collection, storage and properties

Table 1: Description of water collection and storage.

Description Details

Geographic location Cascina Bertolina Farm, Breme (PV), Lombardy, Italy.
P.esnmde use history at the collection None.

site

Collection Water: Not reported.

procedures for: Sediment Not reported.

Sampling depth Water: Not reported; from the irrigation canal of the farm.
for: Sediment: Upper 20 cm layer.

Storage conditions Water and sediment were stored at 1-7°C.

Storage length' ca. 4 months.

Preparation of water and sediment Water- filtered, paper filter {extra rapid).

samples Sediment- sieved, 2 mm.

Data obtained from p. 18 and Appendix 4, p. 129 of the study report.
1. Storage length was estimated using the experimental start date (July 9, 2004; p. 15) and the collection date for the
system (March 2004, Appendix 4, p. 129).
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Table 2: Properties of the water.

Description Details
Temperature (°C) Not reported
pH 7.79

Redox potential (mVy' ca. +210

Oxygen concentration (mg/L)

Not reported

Dissolved organic carbon (%) Not reported
Total organic carbon (pg/L) 613
Hardness (pg/l. CaCO3) 352000

Flectrical conductivity (mmhos/cm)

Not reported

Biomass {(mg microbial C/100 g or CFU or other)

Not reported

Data obtained from Table 1.p. 51 and Appendix 5, p. 131 of the study report.
1. Redox potential was not reported, but estimated from a graphical representation of measurements taken at the

“interface of the soil-water” (p. 20).

Table 3: Properties of the sediment.

carbon)

Property Details .
Soil texture (USDA) Loamy sand
% Sand (50-2000 pm) 77
% Silt (2-50 pm) 22
% Clay (<2 um) 1
oH In water 6.3
In0.01 M CaCh, | 4.7
Organic carbon (%) 1.30
CEC(meq/100g) 7.74
Redox potential (mV)' ca. +210
[ Moisture at 1/3 bar (%) 9.7
Bulk density (g/cm’) 1.26
algrgn}i;q (mg microbial C/100 g dry 20.96
Biomass (% referred to total organic 161

Data obtamed from Table 1, p. 51 and Appendix 5. p. 131 of the study report.
1. Redox potential was not reported, but estimated from a graphical representation of measurements taken at the

“interface of the soil-water” (p. 20).

B. EXPERIMENTAL DESIGN:

1. Preliminary experiments: No preliminary experiments were conducted.
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2. Experimental conditions:

Table 4: Study design.

Type and size of filter used. if any:

Parameter Details

Duration of the test 62 days

Water: |
Filtered/unfiltered water: Filtered.

Paper filter, size not reported.

Amount of sediment and water/
treatment

ca. 50 g soil (dry weight)

Water/sediment ratio

1.1:1 [ca. 50 g soil (dry weight) and ca. 55 mL water])

Application rates (mg a.L/L)
Nominal:
Actual:

0.75 mg a.i./L (equivalent to 75 g a.i./ha)
Not reported.

Control conditions, if used

Sterile controls were not used in this study.

No. of replications
Control, if used:
Treatments:

Sterile controls were not used in this study.
Two samples were collected at each sampling interval.

Test apparatus (Type/material/volume):

Glass trays (7.6 cm i.d., 45.34 e’ area) were filled with soil to a depth
of 1 cm and with a 1-cm water layer. The incubation units were
maintained outdoors (experimental conditions) for § days prior to test
material application.

Details of traps for CO, and organic
volatile, if any:

Volatile traps were not used.

If no traps were used, is the system
closed”?

Open

Identity and concentration of co-solvent

Acetonitrile, <0.01%.

1.1 mL of the pyrimidinyl dosing solution (34.05 ug) and the phenyl
dosing solution (34.06 pg).

Volume of the test
. solution
Pesticide olutt
o used/treatment.
application method ——
Application
method:

Added dropwise, then the soil and water were mixed immediately.

Any indication of the test material
adsorbing to the walls of the test
apparatus”?

Not reported.

Microbial W Initial Final
biomass/microbial ater:
population of the Not reported Not reported
test samples Sediment: 20.96 mg C/100 g dry weight 64.85 mg C/100 g dry weight
M icrobial . . Water: Sterile controls were not used.
biomass/microbial
population of the Sediment: Sterile controls were not used.
control
Air (mean): 18.8°C (min) and 29.3°C (max).
0, .
E . Temperatare (°C): Water (mean): 20.5°C (min) and 31.5°C (max).
xperimental -
conditions: Continuous , R
darkness No. Sunlight maximum radiance ranged from 246 W/m" to 839 W/m™.
(Yes/No):
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Parameter Details

Three additional samples of each radiolabel were prepared at ca. 40x
QOther details, if any the dose rate for confirmation of identification of the parent and
transformation products.

Data obtained from pp. 11, 18,20-22; Table 1, p. 51 of the study report.

3. Aerobic conditions: Aerobic conditions were maintained by incubating the soil-water systems
outdoors, in direct contact with the atmosphere and solar radiation (p. 20). In the 8-day pre-
incubation period, redox potentials and pH levels at the water-soil interface were ca. +210 to
+220 mV and pH levels were ca. 7.1 to ca. 7.2 (Appendix 5, p. 131; redox potentials were
estimated from a graphical representation of the data. Dissolved oxygen levels were not
measured. Microbial biomass increased from 20.96 mg C/100 g dry weight at the start of the
study to 64.85 mg C/100 g dry weight at the end of the study (Table 1, p. S1).

4. Supplementary experiments: No supplementary experiments were conducted.
5. Sampling:

Table 5: Sampling details.

Criteria Details

Sampling intervals ' 0,1,2,3,4,5,7.15,21,30,45 and 62 days.

Two incubation units were collected at each sampling

Sampling method interval.

Method of collection of CO, and organic volatile Volatiles were not collected.

compounds
Sampling intervals/times for:
Sterility check: None reported.
pH measurcment: At each sampling interval.

Water layers and soil extracts were analyzed by LSC
immediately, but stored at 1-7°C prior to TLC (storage
time < 1 week) and LC-MS analysis (storage time
unreported).

Sample storage before analysis

Other observation. if any None

Data obtained from pp. 11, 20, 22-23 and 25 of the study report.
C. ANALYTICAL METHODS:

Separation of the sediment and water: Water layer was removed from the sediment via
pipette, except for time 0 samples which were separated by centrifugation (20 minutes at 15200
RCF: p. 22).

Extraction/clean up/concentration methods for water and sediment samples: The water

layer was mixed with saturated NaHCOj; solution until a basic mixture was achieved, then
brought to volume (50 mL) with acetonitrile (p. 22).
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The sediment layers were extracted sequentially with 250 mL of the following solvent mixtures:
acetonitrile:33 mM NaHCO; (7:3, viv; extraction A); and acetonitrile:33 mM NaHCO; (111, viv;
extraction B; p. 23). After the addition of the extraction solution, the mixture was shaken for 1
hour at 300 strokes/min and separated by centrifugation (20 minutes at 15,200 RCF). The
supernatant was decanted and made to volume with acetonitrile. After the shaking of extraction
solution B, the mixture was sonicated for 50 minutes at 40°C prior to centifugation. Extracts A
and B were not combined.

The extraction and analysis scheme was illustrated in Scheme 1, p. 45 of the study report.

Total "*C measurement: Duplicate aliquots of the water layers (2 x 1 mL), extracts A, Band C
(acidic extraction; 2 x 1 mL) of the sediment layers, fulvic acid fractions (2 x 1 mL) and humic
acid fractions (2 x 0.2 mL) were analyzed by LSC (pp. 22-24).

The total radioactivity measurement was determined as the sum of the radioactivity in the water
layers, in the extracts A, B and C of the sediment layers, and in the bound residues (p. 24).

Determination of nonextractable residues: Aliquots (3 x 1.0-1.4 g) of dried extracted soil
residues were combusted prior to radioanalysis by LSC (p. 23).

Post-extraction soils that contained greater than 20% of the applied radioactivity were further
separated into fulvic acids, humic acids and humin (pp. 23-24). Prior to partitioning, 20-g
aliquots of the post-extraction soil were extracted once with 0.1N HC1 (100 mL) via continuous
shaking (300 strokes/min) for 48 hours. The extraction mixture was centrifuged (20 minutes at
15,200 RCF), and the supernatant decanted (acidic extraction; extract C). Then the post-acidic
extraction soil was partitioned into fulvic acids, humic acids and humin. The soil pellet was
extracted with 0.5N NaOH (100 mL) via continuous shaking (300 strokes/min) for 48 hours.
The extraction mixture was centrifuged (20 minutes at 15,200 RCF), and the supernatant
decanted. The residue, the humin, was dried and combusted prior to radioanalysis by LSC (1.0-
1.2 g aliquots). The pH of the supernatant was adjusted to 1 with 6N HCl. The precipitate was
isolated via centrifugation (20 minutes at 15,200 RCF) and decanting, then re-dissolved in 100
mL of 0.5 N NaOH and acidified to pH 1 with 6N HCL. The second precipitate, the humic acid,
was separated from supernatant via centrifugation (20 minutes at 15,200 RCF) and decanting,
and then re-dissolved in 25 mL of 0.5N NaOH for analysis. The two acidic supernatants were
combined to produce the fulvic acid fraction. The fractionation of the soil was illustrated in
Scheme 2, p. 46 of the study report.

Derivatization method, if used: No derivatization method was employed.
Identification and quantification of parent compound: The parent was identified in
['*C]residues in the water and sediment layers using normal-phase and reversed-phase TLC (pp.

25-27). The reversed-phase TLC was performed using RP-18 Fasss plates (0.2 mm thickness)
that were developed using acetonitrile:water (92:8, v:v; solvent system 2). The normal-phase
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TLC was performed using silica gel 60 Fasq plates (0.2 mm thickness) that were developed using
chlaroform:methanol:ammonium hydroxide 30% (75:22:3, viviv, solvent system 1). The amount
of parent was quantified using a Bio-lmaging Analyzer. Identification was confirmed via co-
chromatography of selected water and sediment samples with the unlabeled orthosulfamuron
reference standard (IR5878; Lot/Batch No.: 25; Analytical purity: >97%: pp. 14, 17, 26, 34-35;
Figure 26, p. 88; Figure 30, p. 92).

Confirmation of the identification of the parent was performed via LC-MS analysis of the
additional 40x dose (pp. 27-28; for processing of the additional samples, see Reviewer’s
Comment #4). The LC-MS analysis conditions were the following: SupelcosilTM LC-18 column
(250 x 4.6 mm, 5 um); mobile phase of 1 mM CH;COONH4 (pH 4.5; solvent A) and acetonitrile
(solvent B) with gradient elution conditions (percent A:B; time 0 80:20 and 20 min 10:90); flow
rate 0.8 mL/min; and ESI positive 1on source. Identification was confirmed via the 10n
fragmentation spectra of orthosulfamuron: [2M]" 848, [M+H]" 425 and fragmentation ions (244,
227,199, 182, 163, 156, 120 and 92; p. 35; Figures 37-38, pp. 99-100).

Identification and quantification of transformation products: The transformation products
were identified and quantified using the same TLC methods as described for the parent, except
that 2-D TLC with solvent system 3 (acetonitrile:water:ammonium hydroxide 30%, 67:26:7,
viviv: 1 run) and solvent system 4 (acetonitrile:water:ammonium hydroxide 30%, 65:28:7, viviv:
1 run) was subsequently used for unresolved fractions (p. 26).

The following radiolabeled reference standards were included for transformation product
identification (pp. 19, 35-37, 41; Appendix 10, pp. 189 -194):

Code Conventional Name Lot Radiochemical IUPAC Name
No. No. Purity
st DBS acid; IR7863 216 >97% (2-Dimethylcarbamoylphenyl) sulfamic acid
: > - ——
2! DBS amide 210 ~089% 2-[(Aminosulfony)amino]-N,N

dimethylbenzamide
54! DB amine 181 >06% 2-Amino-N N-dimethylbenzamide
3 O-desmethyl IR5878.

1-(4-Hydroxy-6-methoxy pyrimidin-2-yl)-3-

S9° 22 99% .

89 1R8181 3 >99 [2-(dlmethylcarbamoyl)phcnylsulfamoyl]urca
S12° DOP urea; IR7825 214 >99% N-(4.,6-Dimethoxypyrimidin-2-yljurea ’
$13° | DOP amine 215 >99% 4 6-Dimethoxypyrimidin-2-yl amine

s15° O-desmethyl DOP urea isolated in Study MEF.01.13 N-(4-Hydroxy-6-methoxypyrimidin-2-yl)urea

1. Radiolabeled uniformly in the phenyl ring.
2. Radiolabeled on the C5 carbon of the pyrimidine ring.
3. Unconfirmed position of radiolabel.

Confirmation of the identification of the transformation products was performed via LC-MS
analysis of the additional 40x dose samples (pp. 28-29). The LC-MS analysis conditions for S12
were the same as those for the parent. The LC-MS analysis conditions for S1 were the
following: Synergi 4p Polar-RP 80A column (250 x 4.6 mm, 4 pm); mobile phase of SmM
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CH;COONH; (pH 4.5; solvent A) and acetonitrile (solvent B) with isocratic elution conditions
(percent A:B; 93:7); flow rate 0.6 mL/min; and ESI positive and negative ion source.
Identification was confirmed via the ion fragmentation spectra.

Detection limits (LOD, LOQ) for the parent compound: The LOD for the LSC analysis was
twice the background counting rate (pp. 24-25). The LOD for the TLC analysis was the
minimum radioactivity amount detectable with a signal to noise ratio greater than 5 (p. 27). The
LOQs were not reported.

Detection limits (LOD, LOQ) for the transformation products: The LOD and LOQ for the
transformation products were the same as those for the parent.

11. RESULTS AND DISCUSSION

A. TEST CONDITIONS: The samples were kept outdoors open to the environment (simulated
field conditions; p. 20). Temperatures were allowed to vary [air (mean): 18.8-29.3°C, water
(mean): 20.5-31.5°C] and the samples were not shielded from sunlight (maximum irradiance,
246 W/m® to 839 W/m®). Microbial biomass increased from 20.96 mg C/100 g dry weight at the
start of the study to 64.85 mg C/100 g dry weight at the end of the study (Table 1, p. 51). During
the 62-day study, redox potentials at the water-soil interface decreased from ca. +210 mV to ca.
+160 mV (Appendix 5, p. 131; redox potentials were estimated from a graphical representation
of the data). The pH at the water-soil interface increased from ca. 7.2 to ca. 7.9. Dissolved
oxygen levels were not measured.

B. MATERIAL BALANCE: Overall recoveries of the radiolabeled material were 83.45 +
10.32% (range 67.90-102.32%) of the applied for the ['*C-U-phenyl]orthosulfamuron) samples
and 80.04 % 9.02% (67.98-101.91%)for the ['*C-5-pyrimidinyljorthosulfamuron samples
(Appendix 7, Tables 1I-V, pp. 140-149, Tables VII-VII], pp. 151-158; DER Attachment 2).
There was a rapid decline over time for both label test systems; final recoveries (day 62) of the
phenyl- and pyrimidinyl-labeled materials were 68% and 74% of the applied, respectively.

~ Through the course of both radiolabel experiments, ["“Clresidues dissipated quickly from the
water layer into the sediment, but more quickly in the pyrimidinyl label experiment (DER
Attachment 2). Distribution ratios (water:sediment) were 38:1 at time 0, 2:1 at day [, 1:1 at days
2-21. 1:2 at day 30, 1:3 at day 45 and 1:5 at day 62 for [14C-U—phenyl]orthosulfamuron and 33:1
at time 0, 1:1 at day 1, 1:2 at days 2-3, 1:3-4 at days 4-21, 1:7 at day 30 and 1:22-23 at day 62 for
[‘4C-5-pyrimidinyl]orthosulfamuron.
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Table 6a: Biotransformation of ['*C-U-phenyljorthosulfamuron, expressed as percentage of applied radioactivity (mean +
s.d.), in a water/loamy sand sediment system under aerobic conditions.

Sampling times (days)
- Compound
, 0 1 2 3 4 5 7 10 15 21 30 45 62
96.91 | 24.80 16.42 8.32 4.19 1.99 0.64 ] ) ] j
Orthosulf water £285 | 220 £1.50 +1.00 £0.52 £0.28 £0.17 dl <di <di dl d <di
e
j i 1952 21.96 18.97 11.60 778 4.77 2.40 1.41 0.66 0.74
ooy | sediment | NA ) aoos  fatoo  |aa7s  |s007 (w027 w027 Ls017 (=005 L2003 0% <d! <
: . 9691 | 44.32 3838 27.29 15.80 9.77 541 2.40 1.41 0.66 0.74 <l <l
system £2.85 | #3.15 £2.50 £5.76 =0.43 +0.56 +0.44 £0.17 +0.15 +0.13 +0.06 ;
Los! 22.33 22.26 2873 32.04 34.85 36.63 31.50 26.72 2597 17.17 10.94 6.99
St | water : £1.76 +2.73 £4.33 £3.57 £0.18 +0.28 1.92 +3.10 £0.11 £0.65 +0.02 £0.67
(DBS! i NA 6.59 9.64 1631 19.45 18.93 17.83 19.14 14.87 8.63 913 9.17 6.14
acid; sediment £0.11 +0.09 +0.94 +0.44 +0.47 +0.95 +2.09 £1.17 £0.04 +0.42 £0.62 +0.26
IR7863) . 05 28.93 31.90 45.04 51.50 53.78 54.47 50.64 41.60 3461 26.30 20.12 13.13
system : £1.65 +2.63 +3.40 +3.12 +0.64 +0.68 £0.16 £1.93 +0.06 +0.23 +0.59 £0.40
_ - 0.54 0.55 | | 0.95 :
. water <dl <dl <dl 0.54 <dl <dl ol 013 0.34 0.39 <dl 2021 0.38
,,wwmw v sediment | NA <dl <dl <dl 031" <dl 0.43' <dl <dl <dt <di M%wo m%ww
i 4
] i _ | 0.76 0.55 | ol 1.98 0.77
| system <dl <dl <dl 0.54 0.31 <di 4019 4013 0.34 0.39 <di “0 13 £040
Y
”, . t 0.64 0.55 onl 0.49 1 0.79 0.71
wmhw:mv sediment NA <d| <dl <dl 0.64 +0.14 1012 0.52 +0.04 0.37 <dl £0.10 £0.03
J ‘ <l 501 4.20 4.79 6.37 6.52 7.61 8.78 8.68 9.30 5.45 524 3.06
: water £0.30 £0.20 £112 10.35 £0.08 +0.46 +1.30 £0.39 +0.09 20,11 £1.27 £0.33
g5 W 4 NA 2.33 310 293 5 .64 5.43 5.39 6.70 7.47 6.00 6.84 7.58 712
sediment £0.10 +0.24 £0.07 £0.03 +0.41 +0.05 £0.02 £1.08 £0.05 +0.56 +£0.60 +0.38
o < 734 731 772 12.02 11.96 13.00 15.48 16.14 15.30 12.30 12.82 10.19
| system +0.40 +0.04 +1.05 £0.32 £0.49 +0.42 £0.32 £0.69 £0.13 £0.45 £0.67 +0.71
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” Sampling times (days)
Compound ;
! 0 1 2 3 4 5 7 10 15 21 30 45 62
, water <l 2.21 1.86 2.16 2.33 2.32 23] 1.94 1.83 1.77 1.84 111 0.65
° +0.18 +0.19 £0.23 +0.22 £0.03 £0.03 £0.38 +0.08 £0.12 +0.04 +0.05 +0.19
, . 0.63 0.99 138 124 ; 1.37 1.25 0.72 1.41 1.45 0.94
S8 N .
.| sediment | NA w006 |00 | 1013 |=z002 |7 £0.03 | 2023 | 2007 | 000 | 004 | 2005
cvstern <di 2.90 285 2.16 N2 3.57 3.00 3.31 3.08 2.49 3.25 2.57 1.59
Y +0.12 £0.12 +0.22 +0.08 +0.02 £0.94 +0.42 +0.15 £0.19 £0.04 +0.09 £0.23
m 1.80 106 | | . B
59 (0! water S08 | 000 0.90 1.00 <dl <dl 0.77 <dl <dl <dl <dl <dl <dl
desmethy . 0.75 1.02 0.98 0.88 0.6 0.71 0.64 0.50 0.40 : 1
[IR5878; | sediment | NA £005 | +016 | 002 | %002 [=z010 2002 |00l 008 | z006 | 040 <di 0.40
R§I8H | 1.80 181 1.47 1.48 0.88 0.61 110 0.65 0.50 0.40 0.40' i 040"
, 3¥ +1.08 +0.06 +0.47 +0.72 +0.02 +0.10 +0.56 +0.01 +0.09 +0.06 ’ )
Cco, Not measured
Valatile organics Not measured
Extractable sediment 268 29.88 36.70 39.18 39.43 34.64 30.16 30.52 25.99 16.60 18.32 20.02 15.69
residues 046 | =0.93 +1.56 +5.78 £0.01 +0.82 £0.17 +2.59 +2.45 +0.44 +0.77 +1.37 £0.26
Nonextractable <l 331 4.69 6.60 8.83 9.55 7.49 10.71 19.89 21.93 25.80 29.99 41.87
sedimént residues ™ +0.24 +0.17 +0.64 £1.73 +0.55 +0.50 +0.00 £0.12 +0.15 +0.83 +0.32 £1.28
i , 9924 | 55.42 45.19 44.75 44.92 15.67 48.11 4277 37.40 37.23 24.46 18.25 10.89
water £1.03 | x4.47 +2.25 +4.35 +4.66 +0.01 £1.55 £3.48 +3.32 +0.14 +0.81 +1.55 +0.92
Total dment | 268 33.19 41.39 45.78 48.26 44.19 37.65 4123 45.8% 38.53 44.12 50.01 57.56
recovery | S 1 046 | 2117 £1.73 +6.42 .73 £1.36 £0.68 £2.60 +2.56 +059 .| £1.59 +1.04 £1.03
i n 10192 | 8861 86.58 90.53 93.18 89.86 85.76 84.00 83.26 75.76 68.58 68.26 68.45
ﬁ system 2057 | =5.63 +0.52 £207 | £2.93 +1.36 +0.87 +0.88 +0.76 £0.45 £0.78 £0.52 +0.11

Data obtained from Table 2/A, p. 52; Tables 4-6, pp. 54-56; Appendix 7, Tables -1, pp. 140-144; Appendix 7, Table VIL. pp. 151-154; Appendix 8, Table XX,
pp. 171-172; Appendix 8, Tables XXII-XXIIL, pp. 174-177; and DER Attachment 2.

1. Single value reported instead of mean and standard deviation because one replicate had a value of “<dI”.

2. Composed of 5 compounds.

<dl = below the detection limit.

NA = dot analyzed.
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Table 6b: Biotransformation of {**C-5-pyrimidinyl]orthosulfamuron, expressed as percentage of applied radioactivity (mean +
5.d.), in a water/loamy sand sediment system under aerobic conditions.

Sampling times (days}) .
Compound
, 0 1 2 3 4 5 7 10 15 21 30 45 62
. 95.33 21.07 14.41 9.68 4.88 1.59 ) . ‘
Onhosult water | 3TC L iyg7 | 2242 | =088 | 094 | 006 0.57 <dl dl <d! <dl <d! <di
” . 2027 18.84 16.57 8.66 4.63 2.48 1.08 0.31 0.39 ,
| edmen NA w078 | z050 | s278 | £152 | s143 5039 | +007 | 2001 | +002 < <d <d!
| - 95.33 4135 33.26 26.24 13.54 6.22 277 1.08 0.81 0.39
o fswstem } U L ios | 083 | 191|246 | =150 | %001 | +007 | +0.1] w002 |9 <di <dl
278 0.62 0.50 ] j - ]
0 water Dl 40,04 0,06 <dl <dl <di <di <dl di dl <dl <dl <d
(O-des , 0.47 0.49 0.46
| << < <
methy] sediment | NA +0.00 .00 9,05 <dl <dl <dl <di dl dl <dl dl <dl
IR5878) 278 1.09 1.00 0.47
,, system 24 +0.04 £0.06 +0.05 <di <dl <dl <di <dl <di <d} <dl <dl
W ﬁ <l 1.72 1.08 244 231 2.00 252 2.56 2.40 2.71 .14 0.70 0.64
V water +0.08 +0.25 +0.28 +0.20 +0.18 10.25 +0.58 £0.43 +0.11 +0.29 +0.13 +0.14
1] . ediment | NA 0.65 089 1.03 1.03 1.06 213 2.14 2.63 1.63 113 2.64 2.13
” sediment | +0.09 £0.11 +0.20 £0.12 £0.06 +0.04 +0.38 +0.81 £0.37 +0.04 £0.09 +0.41
et <l 237 197 347 334 3.06 4.66 4.70 5.03 434 2.27 334 276
| System £0.17 +0.36 £0.48 £0.07 +0.12 £0.21 £0.20 £0.38 +0.48 £0.25 £0.23 +0.27
M < 11.82 12.00 12.82 12.12 1243 14.42 1120 10.98 11.87 7.75 2.44 248
S12 water e127 | 079 | %037 | £193 | x260 | xl66 | €102} *L2 £0.66 | x030 | +044 | +0.20
(DOP di NA 23.84 31.43 33.36 42.28 44.52 38.03 42.06 39.50 30.63 38.98 31.34 30.30
urea; | sediment +0.08 £1.37 +0.01 +0.79 £5.70 £6.49 +3.45 +2.22 £1.57 £2.03 £0.93 +1.09
IR7825) . wal 35.67 4344 46.18 54.40 56.95 5245 5326 50.48 42,50 46.72 33.78 32.78
w system | = £1.20 £2.16 +0.38 £1.13 +3.04 +4.84 +2.44 +0.95 223 £2.33 £1.37 £1.29
| “ . 0.86 0.97 0.76 j 0.5 0.79 | 0.50 |
13 | water | =<dl w02 2023 (soas |08 wos 020 |9 w015 | 932 <di < <dl
! . 1 1.68 1.15 0.66 0.61 2,01 1.66 1.33 0.64 ! LI 0.70
ot £0.24 £0.65 £0.49 +0.11 +0.07 £0.29 £0.6 0. 0. : +0.08 .
ANOMV sediment | NA 0 044 0.08 1.36 0.0 +0.39
amine ] 197 265 191 0.07 113 3.80 [ 34 184 0.90 _ T 0.70
! system <dl 1.36
W s £0.47 +0.42 £0.34 +0.32 £0.02 £0.50 +0.86 £0.30 +0.45 - =0.08 £0.39
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Sampling times (days)
Compound
0 1 2 3 4 5 7 10 15 21 30 45 62
. 1.02 0.64 1.23 0.81 0.65 1.03 0.82 0.55 B B
§15(0- | water | <dl 2002 | 2007 013 | 2022 | 006 |z012 |=040 |=005 |9 <di <di <dl
desmethyl _ 0.57 0.76 0.95 0.59 0.53 0.70 0.76 0.84 :
DOP . sediment | NA 1003 | 2024 | 2009 | =009 |+017 | %020 | :000 |s000 |0 <di <di <di
urea) ] 1.60 1.40 218 1.40 117 1.73 1.58 1.40 i
| system | <di 2001 | +018 | =004 |2032 |2023 |033 [x030 |so004 |03 <di <di <dl
CO, Not measured
Volatile organics Not measured
Extractable sediment 3.0l 46.92 54.09 53.51 53.20 51.35 45.35 47.68 45.11 33.57 40.79 35.08 33.12
residues =0.08 +0.56 +0.21 £2.23 £2.40 +7.28 +7.42 +4.45 £3.68 +2.43 £1.03 £0.94 +1.07
Nonexractable dl 3.36 4.97 8.27 5.66 9.24 9.11 13.61 18.82 22.83 2381 32.16 38.26
sediment residues ) +0.08 +0.08 40.43 £().30 £1.00 +2.04 £1.33 £0.41 +1.04 +0.05 +0.03 £2.71
, H 98.11 37.10 29.60 26.93 20.43 17.19 19.04 14.78 14.44 14.84 8.89 314 3.11
| water £1.04 [ £350 | 4332|076 | =100 | £263 | 199 {4174 | +1.90 | #l.14 | #0.59 | =056 | £0.33
Total | e | 301 50.28 59.06 61.78 58.86 60.59 54.46 61.29 63.93 56.40 64.60 67.24 71.38
recovery | SSAMENt | 1 08 +0.48 +0.29 £2.65 +2.09 +8.28 +5.38 +5.78 £3.26 +3.47 11.07 £0.91 +1.65
: ) 10012 | 87.38 88.66 8871 79.29 77.78 73.50 76.07 78.37 71.24 73.49 70.38 74.49
A system £1.12 £3.02 +3.03 £1.90 £1.10 £5.66 +3.39 +4.04 +1.36 +4.61 £1.66 £1.48 £1.32

Data obtained from Table 3/A, p. 53; Tables 7-9, pp. 57-39; Appendix 7, Tables IV-V, pp. 145-149; Appendix 7. Table VIII, pp. 155-158; Appendix 8. Table
XXV, pp. 179-180; Appendix 8, Tables XXVII-XXVIII, pp. 182-185; and DER Attachment 2. .

1. Single value reported instead of mean and standard deviation because one replicate had a value of “<dl”.

<dl = helow the detection limit.

NA = Hwoﬁ analyzed.
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C. TRANSFORMATION OF PARENT COMPOUND: In the total system (combined labels),
the concentration of orthosulfamuron decreased from 95.33-96.91% of the applied amount at
time O to 41.35-44.32% at day 1 to 26.24-27.29% at day 3 to 13.54-15.80% at day 4 to 2.77-
5.41% at day 7 to <dl-1.41% at days 15-30 and was below the detection himit at days 45-62
(study termination; combined radiolabels; Table 6, p. 56; Table 9, p. 59). In the water layers,
['“CJorthosulfamuron decreased from 95.33-96.91% of the applied amount at time 0 to 21.07-
24.80% at day 1 to 14.41-16.42% at day 2 to 4.19-4.88% at day 4 to 0.28-0.64% at day 7.and
was below the detection limit at days 10-62 (Table 4, p. 54; Table 7, p. 57). The concentration of
['“Clorthosulfamuron in the sediment decreased from 16.57-21.96% at days 1-3 to 8.66-11.60%
at day 4 to 2.48-7.78% at days 5-7 to <dl-2.40% at days 10-30 and was below the detection limit
at days 45-62 (not analyzed at time 0; Table 5, p. 55; Table 8, p. 58).

Half-Life/DTso/DTgp: The half-lives of [MC]orthosulfamuron in aerobic water-sediment systems
could not be accurately determined because >50% of the applied orthosulfamuron dissipated
between time 0 and the next sampling interval (1 day posttreatment).

TRANSFORMATION PRODUCTS: In the system treated with [*c-U-
phenyl]orthosulfamuron, the only major transformation product was S1 {DBS acid, IR7863, (2-
dimethylcarbamoylphenyl) sultamic acid; pp. 19, 33, 35-37; Appendix 10, pp. 189 -194}. S5
was observed at >10% of the applied; however, it was determined to be composed of 5
compounds. The detected minor transformation products were S2 {DBS amide, 2-
[(aminosulfony)amino]-N,N-dimethylbenzamide}, S4 {DB amine, 2-amino-N,N-
dimethylbenzamide}; S8 {not identified}, and S9 {O-desmethyl IR5878, [R8181, 1-(4-hydroxy-
6-methoxy pyrimidin-2-y])-3-[2-(dimethylcarbamoyl)phenylsulfamoyl]-urea}. DBS acid (S1)
was identified via TLC co-chromatography and LC-MS analysis. DBS amide (S2), DB amine

- (S4), and O-desmethyl IR5878 (S9) were identified via TLC co-chromatography.

DBS acid (S1) was detected at a maximum of 36.63% (7 DAT), 19.45% (4 DAT) and 54.47% (7
DAT) of the applied amount in the water, sediment and total system, respectively, and at a final
amount of 6.99%. 6.14% and 13.13% of the applied in the water, sediment and total system,
respectively, at study termination (day 62; Tables 4-6, pp. 54-56). S5 was detected at a

" maximum of 9.30% (21 DAT), 7.58% (45 DAT) and 16.14% (15 DAT) of the applied amount in
the water, sediment and total system, respectively, and at a final amount of 3.06%, 7.12% and
10.19% of the applied in the water, sediment and total system, respectively, at study termination.
DBS amide (S2) was detected at a maximum of 0.95%, 1.03% and 1.98% of the applied in the
water, sediment and total system, respectively. DB amine (54) was detected only in the sediment
at a maximum of 0.79% of the applied. O-desmethyl IR5878 (59) was detected at a maximum of
1.80%. 1.02% and 1.81% of the applied in the water, sediment and total system, respectively.
Unidentified transformation product S8 was detected at a maximum of 2.33%, 1.45% and 3.72%
of the applied amount in the water, sediment and total system, respectively.

In the system treated with [**C-5-pyrimidinylJorthosulfamuron, the only major transformation
product was S12 {DOP urea, IR7825, N-(4,6-dimethoxypyrimidin—2—yl)urea; pp. 19, 35-37,
Appendix 10, pp. 189 -194}. The detected minor transformation products were S9 {O-

Page 17 of 34 !/3 '



Data Evaluation Report on the Aerobic Biotransformation of Orthesulfamuron in a
Water/Sediment System

PMRA Submission Number {......} , EPA MRID Number 46588508 =

desmethyl IR5878}, S11 {not identified}, S13 {DOP amine, 4,6-dimethoxypyrimidin-2-y!
amine} and S15 {O-desmethyl DOP urea, N-(4-hydroxy-6-methoxypyrimidin-2-ylureaj. DOP
urea (S12) was identified via TLC co-chromatography and LC-MS analysis. O-desmethyl
IR5878 (S9), DOP amine (S13) and O-desmethyl DOP urea (S15) were identified via TLC co-

chromatography.

DOP urea (S12) was detected at a maximum of 14.42% (7 DAT), 44.52% (5 DAT) and 56.95%
(5 DAT) of the applied in the water, sediment and total system, respectively, and at a final
amount of 2.48%., 30.30% and 32.78% of the applied in the water, sediment and total system,
respectively, at study termination (day 62: Tables 7-9, pp. 57-59). O-desmethyl IR5878 (59) was
detected at a maximum of 2.78%, 0.49% and 2.78% of the applied in the water, sediment and
total system, respectively. DOP amine (S13) was detected at a maximum of 0.97%, 2.01% and
2.80%of the applied in the water, sediment and total system, respectively. O-desmethyl DOP
urea (S15) was detected at a maximum of 1.23%, 0.95% and 2.18% of the applied in the water,
sediment and total system, respectively. Unidentitied transformation product S11 was detected
at a maximum of 2.71%, 2.64% and 5.03% of the applied in the water, sediment and total
system, respectively.

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: Extractable [“Clresidues in
sediment increased quickly from 2.68-3.01% at day 0 to maximums of 39.43% (4 DAT, phenyl
Jabel) and 54.09% (2 DAT, pyrimidinyl label), then decreased gradually to 15.69% (phenyl) and
33.12% (pyrimidinyl) of the applied amount at the end of incubation period (day 62; combined
radiolabels; Table 2/A-3/B, pp. 52-53). Nonextractable [*C]residues in sediment increased from-
<dl at day 0 to 3.31-3.36% at day 1 to 10.71-13.61% at day 10 to a maximum of 38.26-41.87%
of the applied at the end of incubation period. The soil residues from days 21-62 were further
extracted and fractioned into fulvic acids, humic acids and humin. The acidic extraction, fulvic
acids, humic acids and humin were determined as 0.78-3.06%, 10.01-16.52%, 3.54-6.70% and

- 4.27-17.22%, respectively (combined radiolabels).

VOLATILIZATION: Volatilized "C0, and volatile organic compounds were not collected.

TRANSFORMATION PATHWAY: The biotransformation pathway of orthosulfamuron in an
aerobic water-sediment system under sunlight was illustrated by the study authors (p. 40). The
main degradation pathway of IR5878 was the hydrolytic cleavage of the sulfamoylurea linkage
to give S12 {DOP urea, N-(4,6-dimethoxypyrimidin-2-yljurea} and S1 {DBS acid, (2-
dimethylcarbamoylphenyl) sulfamic acid; p. 40; Appendix 10, pp. 189 -194}. A minor
degradation pathway was the demethylation of the methoxy group on the pyrimidinyl ring of
IR5878 to S9 {O-desmethyl IR5878, 1-(4-hydroxy-6-methoxy pyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyl]-urea}, which also degraded to DBS acid and S15 {O-
demthyl DOP urea; N-(4-hydroxy-6-methoxypyrimidin-2-yljurea}. O-desmethyl DOP urea was
also formed from the demethylation of DOP urea. Other minor transformation pathways
occurred wherein IR5878 degraded to S13 {DOP amine, 4.,6-dimethoxypyrimidin-2-yl amine},
S2 {DBS amide, 2-[(aminosulf0ny)amino]-N,N-dimethylbenzamide} and S4 {DB amine, 2-
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amino-N,N-dimethylbenzamide}. Additionally, very polar compounds, which were generated
from the degradation of unspecified compounds, quickly mineralized to carbon dioxide.

Table 7: Chemical names and CAS numbers for the transformation products of

orthosulfamuron.
. . Molecular

S . 1 i

2?}52?51‘::1; g:;her Chemical Name %l;:::l:lz Weight z‘t‘::fs
(g/mol) g
?Rii gg‘d‘ | (2-Dimethylcarbamoylphenyl) sulfamic acid | CoHN:SO, | - 244.28
. 2-[(Aminosulfony)amino]-N,N- -
DBS amlde - dimethylbenzamide C()}IHN ;S(.)} 24328 —
DB amine - 2-Amino-N N-dimethylbenzamide C4H,>N-0 164.21 —
doe-“ ethv 1-(4-Hydroxy-6-methoxy pyrimidin-2-yl)-3-
IR;r;‘78 . y - [2-(dimethylcarbamoyl)phenylsulfamoyl]- C,sHgNeSOq 410.40 -
IR8181 urea
&C.)/I; .,u 5r ca ! 58113-21 " | N-(4,6-Dimethoxypyrimidin-2-yljurea CH oNJOs 198.21
fi)e-\*methyl . N-(4-Hydroxy-6-methoxypyrimidin-2- N N )
DéP urea yhurea
. 36315- . o .

DOP amine 01-2 4.6-Dimethoxypyrimidin-2-yl amine CeHoN;O» 155.16 -

Data obtained from pp. 40-41 and Appendix 10. pp. 189-194 of the study report.

D. SUPPLEMENTARY STUDY- RESULTS: No supplementary studies were described.

II1. STUDY DEFICIENCIES

1. The objective of the study was to determine the dissipation of orthosulfamuron under
simulated field conditions. The study was conducted outdoors and environmental conditions
were not controlled. The samples were exposed to sunlight, and air temperatures ranged
from 18.8-29.3°C (mean minimum and maximum). There was no attempt to control or
measure volatiles; the samples, which were held in trays, were open 10 the air and had to be
rewetted twice daily. Due to these deficiencies, this study does not fulfill OECD guidelines
307 or 308 or Subdivision N guidelines §162-1, §162-4, §164-1, or §164-2.

2. There was a steady loss of ["*Clresidues from the system over time resulting in poor mass
balance. Since the samples were open to the air, the loss may have been due to
volatilization/evaporation. The nature of the lost material was not determined.

3 Accurate half-lives could not be calculated because >50% of the applied orthosulfamuron
dissipated between time 0 and the next sampling interval (1 day posttreatment).
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4. Nonextractable ['*Clresidues increased to ca. 40% of the applied at study termination. The
study author did not demonstrate that the extraction procedure was adequate to remove all
extractable identifiable residues from the sediment. Subdivision N §162-4 guidelines specity
that that the extraction procedures be sufficiently harsh to remove all identifiable residues
from the sediment without the formation of artifacts.

5. The Limit of Quantification (LOQ) for the TLC and LSC analyses were not reported.
Subdivision N §162-4 guidelines require that the LOQs are reported.

6. The specific source of the water (pond or river) was not reported by the study authors.

7 The water and sediments were incompletely characterized. For the water, the collection
procedures, sampling depth, temperature, oxygen concentration, dissolved oxygen content,
electrical conductivity and microbial biomass were not reported. For the sediment, the
collection procedures were not reported.

8. The analytical purity of the test materials and the actual application rates to the samples were
not reported.

IV. REVIEWER’S COMMENTS

{. The sample processing for the additional ca. 40x dose rate samples was the same as the
definitive samples, except that the surface waters were pooled, concentrated and extracted
with ethyl acetate prior to LC-MS and TLC analyses (p. 28). The extraction and analysis
scheme was illustrated by the study authors in Scheme 3. p. 47 of the study report.

!\J

The redox potentials and pH were estimated from graphical representations of the data
(Appendix 5, p. 131). Due to the scales of the graphical representations, there is a certain
amount of error in the interpretation of the reported values of redox potentials and pH. The
values were measured at the soil-water interface.

3. The test application rate, to 75 g a.i./ha, was the maximum recommended field application
rate (p. 11).

4. According to N. Wolfe, ef al. (see reference below), redox potentials in the range of +400 to
+800 mV are considered strongly oxidizing, +200 to +400 mV moderately oxidizing, -50 to
+200 mV moderately reducing, -200 to -50 mV reducing, and -400 to -200 mV strongly
reducing.

5. Representative TLC chromatographs were provided in Figures 8-36, pp. 70-98 of the study

report. Representative LC-MS chromatographs were provided in Figures 37-43, pp. 99-105
of the study report. The experimental protocol and amendments were provided in Appendix
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1, pp. 109-122 of the study report. Sample calculations were provided in Appendix 6, pp.
133-137 of the study report.
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Attachment 1: Structures of Parent Compound and Transformation Products
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Orthosulfamuron [IR5878; S3]

IUPAC Name: 1-(4,6-Dimethoxypyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyl]urea‘

CAS Name: 2-[[{[[(4,6-Dimethoxy-2-
pyrimidinyl)amino]carbonyl]amino]sulfonyl]amino]-N,N—
dimethylbenzamide.

CAS Number: 213464-77-8.

SMILES String: CN(C(=O)clcecec INS(=0)(=0)NC(=0)NcInc(ce(nl YOCYOC)C
(ISIS v2.3/Universal SMILES). '
No EP! Suite, v3.12 SMILES String found as 0f 11/21/05.

Unlabeled
N O
@] O N
0]
NH S NH NH N 0]
O

N 0
0 o N ¢
O |
NH S NH NH N O
o

¢ = Location of the radiolabel.
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Orthosulfamuron [IR5878; S3]

IUPAC Name:

CAS Name:

CAS Number:
SMILES String:

1-(4,6-Dimethoxypyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyljurea.
2-[[[[[(4,6-Dimethoxy-2-
pyrimidinyl)amino]carbonyljamino]sulfonyljamino]-N,N-
dimethylbenzamide.

213464-77-8.

CN(C(=0)clccecc INS(=0)(=0)NC(=0)Nclne(ce(n1)OC)OC)C
(ISIS v2.3/Universal SMILES).

No EPI Suite, v3.12 SMILES String found 11/21/05.

Unlabeled
N O
0] O N
O
NH S NH NH N O
o)

N 0
O 0 N
1,40 i O :
NH S NH NH N O
o)

4C = Location of the radiolabel.

Page 24 of 34

;‘". .‘
;i 3
¥ _} -3
£ e

5,
x4

S



_ Data Evaluation Report on the Aerobic Biotransformation of Orthosulfamuron in a
Water/Sediment System

Identified Compounds

Page 25 of 34

3 oo . EPAMRID Number 46588508

£

oy
e
", f"

A
;i:‘\

< o
g



Data Evaluation Report on the Aerobic Biotransformation of Orthosulfamuron in a
Water/Sediment System

~PMRA Submission Number {......} , EPA MRID Number 40588508

Orthosulfamuron {IR5878; S3]

IUPAC Name: 1-(4.6-Dimethoxypyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyl]jurea.

CAS Name: 2-[[[{[(4,6-Dimethoxy-2-
pyrimidinyl)amino]carbonyl]amino]sulfonyl]Jamino]-N,N-
dimethylbenzamide.

CAS Number: 213464-77-8. ;

SMILES String: CN(C(=O)C1ccccclNS(=O)(?O)NC(=O)N01nc(cc(nl)OC)OC)C
(ISIS v2.3/Universal SMILES).

No EPI Suite, v3.12 SMILES String found 11/21/05.

N o
0 0 N
O . i
NHS NH NH N 0
0
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S1 {IR7863; DBS acid]

TUPAC Name:
CAS Name:
CAS Number:

(2-Dimethylcarbamoylphenyl)sulfamic acid.
Sodium (2-dimethylcarbamoylphenyl)sulfamate.
Not reported.

Unlabeied

0
e 0
NH S OH

¢ = Location of the radiolabel.
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S2 {DBS amide]

IUPAC Name:
CAS Name:
CAS Number:

2-[(Aminosulfonyl)amino]-N,N-dimethylbenzamide.

Not reported.
Not reported.

Unlabeled

N
o)
14C o
NH S NH

4c = Location of the radiolabel.
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S4 [DB amine]

IUPAC Name: 2-Amino-N,N-dimethylbenzamidc.
CAS Name: Not reported.

CAS Number: Not reported.

Unlabeled

NH

[Phenyl-U-”C]DB amine

14 ©

NH‘2

14c = [ ocation of the radiolabel.
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S9 [IR8181; O-desmethyl [R5878|

IUPAC Name: 1-(4-Hydroxy-6-methoxypyrimidin-2-yl)-3-{2-(2-
dimethylcarbamoyl)phenylsulfamoylJurea.

CAS Name: 1-[2(Dimethylcarbamoyl)phenylsulfamyl}-3-(4-hydroxy-6-
methoxypyrimidin-2-yl)urea.

CAS Number: Not reported.

Unlabeled
N OH
0 0 N
O .
NH § NH NH N @]
O

N OH
0 o N 4
0
NHS NH NH N O
0

'4C = Location of the radiolabel.

\
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S13 [DOP amine|

TUPAC Name: 4.6-Dimethoxypyrimidin-2-yl amine.
2-Amino-4,6-dimethoxypyrimidine.

CAS Name: Not reported.

" AS Numher: Not renorted

Unlabeled

14c = Location of the radiolabel.
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S12 [IR7825; DOP ureaj

IUPAC Name:
CAS Name:
CAS Number:

N-(4,6-Dimethoxypyrimidin-2-yl)-urea.
4 6-Dimethoxy-2-pyrimidinyl urea.
Not reported.

Unlabeled

'4C = Location of the radiolabel.
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S15 [O-desmethyl DOP ureal

IUPAC Name:

CAS Name:

CAS Number:

S5

IUPAC Name:

CAS Name:

CAS Number:

N-(4-Hydroxy-6-methoxypyrimidin-2-yl)-urea.
Not reported.
Not reported.

No structure was provided.

Not reported.
Not reported.
Not reported.

No structure was provided.
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Chemical z»:..ﬂ Orthosulfamuron Combined Radiolabels

PC Code: 108209 Soil/Water Ratios ' ioactivi
MRID: 46588508 Pyrimidinyt label
Guideline No.: 162-4
_ Surface water Soil extracts (A+B) mmoc:n residues Total soil radioactivity Total Radioactivity
Days Mean SD Mean SD Mean SD Mean SD Mean SD
o 98.85 3.06 3.06 101.91
of 97.38 98.12 1.04] 295 3.0t 2.95 3.01 0.08 100.33 101.12 1.12
1 39.58 46.53 3.41 49.94 89.52
1 34.63 37.11 m,mOr 47.32 46.93 3.30 3.36 0.08 50.62 50.28 0.48 85.25 87.39 3.02
2 27.26 54.24 5.02 59.26 86.52
2 31.95 29.61 3.32 53.94 54.09 491 497 0.08| 58.85 59.06 0.2 90.80 88.66 3.03
27.48 51.93 7.97 59.90 87.36
3 26.39 26.93 0.7 55.08 53.51 8.57 8.27 0.42 63.65 61.78 2.65 90.04 88.70 1.
4 21.14 51.51 5.88 57.39 78.53
19.73 20.44 1.0 54.90 53.21 5.45 5.67 0.304 60.35 58.87 2. 80.08 79.31 11
5 19.04 46.20 8.53 54.73 73.77
5 15.33 17.19 2.62 56.50 51.35 9.94 9.24 ‘.OOL 66.44 60.59 8.28 81.77 77.77 5.6
7 17.64 50.60 7.67 58.27 75.91
7 20.45 19.05 1.9 40.10 4535 10.56 9.12 2.04 50.66 54.47 5. 7111 73.51 3.3
1 13.55 50.83 14.55 65.38 78.93
1 16.00 1478 1.73 44 .54 47.69 1267 = 13.61 1 .mmJ 57.21 61.30 5.78 73.21 76.07 4.04
15 13.09 47.71 18.53 66.24 79.33
15 15.78 14.44 1.9 42 .51 45.11 19.12 18.83 0.42 61.63 63.94 3.26 77.41 78.37° 1.3
21 15.64 35.29 23.57 58.86 74.50
21 14.03 14.84 1.14 31.85 33.57 22.10 22.84 1.04 53.95 56.41 3.47 67.98 71.24 4.61
3 8.47 40.06 2377 63.83 72.30
3 9.30 8.89 0.59] 41.51 40.79 23.84 23.81 0.05 65.35 64.59 1.07 74.65 73.48 1.
45 2.74 34.42 32.18 66.60 69.34
45 3.54 3.14 0.57 35.75 35.09 32.14 32.16 0.03 67.89 67.25 0.91 71.43 70.39 1.48
62 3.35 33.88 36.34 70.22 73.57
62 2.88 3.12 0.334 32.37 33.13 40.18 38.26 2.72 72.55 71.39 1.65) 75.43 74.50 1.32
Data obtained from Appendix 7, Tables IV-V, pp. 145-149, Table VI, pp. 155-158 of the study report. Overall Radioactivity
. Mean 80.04
| _mc 9.02




Chemical Name: Orthosulfamuron Combined Radiolabels
PC Code: 108208 Soil/Water Ratios Overall Radioactivity
MRID: 46588508 Phenyl label Mean 81.74
Guideline No.: 162-4 SD 9.75
_ ~ JSurface water Soil extracts (A+B) Bound residues Total soll radioactivity Total Radioactivity
Days Mean SD Mean SD Mean SD Mean SD Mean SD
o 98.51 3.00 3.00 101.51
of 99.97 99.24 1. 235 2.68 0.4 2.35 2.68 o.amj 102.32 101.92 0.57
1] 5226 29.22 3.14 32.36 84.62
1 58.57 55.42 4.4 30.53 29.88 0.93] 3.48 3.31 0.24 34.01 33.19 1.17 92.58 88.60 5.63]
2 46.78 35.60 4.58 40.18 86.96
2 43.60 4519 2.25] 37.81 36.71 1.5 4.81 470 0.16§ 42 62 41.40 1.73) 86.22 86.59 0.52
m— 41.68 43.27 7.05 50.32 92.00
! § 47.83 44.76 4.35 35.10 39.19 5.78 6.14 6.60 0.64] 41.24 45.78 6.42 89.07 90.54 2.07
43 41.63 39.43 10.06 49.49 91.12
48 48.22 44.93 4.66§ 39.44 39.44 0.01 7.61 8.84 #.\wﬂ 47.05 48.27 1.7 9527 93.20 2.93
5 45.67 34.06 9.16 43.22 88.89
5 45.68 45.68 0.01 35.21 34.64 0.81 9.93 9.55 0.54 45.14 44.18 1.3 90.82 89.86 1.3
7 4921 30.03 7.14 37.17 86.38
7 47.02 48.12 1.55 30.28 30.16 0.18 7.85 7.50 0.50§ 38.13 37.65 85.15 85.77 0.87
108, 40.31 32.35 10.71 43.06 83.37
W 4523 4277 3484 28.68 30.52 2. 10.71 10.71 0.004 39.39 4123 2. 84.62 84.00 0.88§
39.75 , 24.26 19.81 44.07 83.82
35.05 37.40 3.32 27.72 25.99 2.45 19.97 19.89 0.11 47.69 45.88 2.5 82.74 83.28 0.764
37.14 16.91 22.04 38.95 76.09
37.33 37.24 0.1 wﬁ 16.29 16.60 0.44 21.83 21.94 0.15 38.12 38.54 05 75.45 75.77 0.45
23.89 18.86 26.38 45.24 69.13
25.03 24.46 0.8t 17.78 18.32 0.76 25.21 25.80 0.83 42.99 4412 1.5 68.02 68.58 0.78
17.15 20.99 29.76 50.75 67.90
19.35 18.25 1.5 19.06 20.03 1.36 30.22 29.99 0.33 4928 50.02 1.04 68.63 68.27 0.52
10.24 15.51 42,77 58.28 68.52
11.54 10.89 0.92 15.87 15.69 0.25 40.96 41.87 1.28 56.83 57.56 1.03] 68.37 68.45 0.11
Data obtained from Appendix 7, Tables II-1ll, pp. 140-144, Table VI, pp. 151-154 of the study report. HOverall Radioactivity
aw_mm: 83.45]
SD 10.32




Chemical Name: Orth¢ sulfamuron

PC Code: 108209 Soil/Water Ratios
MRID: 46588508 Pyrimidinyl label
Guideline'No.: 162-4
Aqueous Sed Ratio I Ratio I
Days %AR__ | %AR W:S  Mean SD [ S:W  Mean SD I
o__ 98.85|  3.06 32 0
0 97.38 2.95 33 33 0 0 0 0
1 39.58 49.94 1 1
1 34.63 50.62 1 1 0 1 1 0
2 27.26 59.26 0 2
2 31.95 58.85 1 1 0 2 2 0
3 07.46]  59.90] 0 2
3 26.39 63.65 0 0 0 2 2 ok
4 21.14 57.39| 0 3
4 19.73 60.35 k 0 0 of 3 3 of
5 19.04 54.73| 0 3
5 15.33 66.44 0 0 oﬁ 4 4 1
7 17.64 58.27 0 3
7 20.45 50.66 0 0 ol 2 3 1
10 13.55 65.38| 0 5
10 16.00f  57.21 0 0 0 4 4 1
15 13.09| 66.24 0 5
15 15.78 61.63| 0 0 ol 4 4 1
21 15.64 58.86 0 4
21 14.03 53.95 0 0 0 4 4 0|
30 8.47 63.83 0 "8
30 9.30 65.35 0 0 0 7 7 0
45 2.74 66.60! 0 24
45 3.54 67.89 0 0 0 19 22 4
62 3.35 70.22 0 21
62 2.88 72.55 0 0 0 25 23 3

Data obtained from Appendix 7, Table V. pp. 145-148 of the study repor ..




Chemical Name: Orthosulfamuron

PC Code: 108209 Soil/Water Ratios
MRID: 46588508 Phenyl label
Guideline No.: 162-4
_ Aqueous Sed [ Ratio Ratio Ii
Days %AR %AR || W:S Mean SD S:W  Mean SD I
o= 98.51 3.00] 33 0
0 99.97 2.35 43 38 7 0 0 0
1 s2.26  32.36 2 1
1 58.57 34.01 2 2 0 1 1 0
2 46.78 _ 40.18 1 1
2 43.60 42.62 1 1 0 1 1 olf
u_ 41.68 50.32 1 1
3 47.83 41.24 1 1 0 1 1 0|
4 41.63 49.494 1 1
4 48.22 47.05 1 1 0 1 1 o|
5 45.67 43.22 1 1
5 45.68 45.14 1 1 0 1 1 oll
7 49.21 37.17 1 1
7 47.02 38.13| 1 1 0 1 1 0
5__ 40.31 43.06 1 1
10 45.23 39.39| 1 1 0 1 1 0|
15 39.75 44.07 1 1
15 35.05 47.69 1 1 0 1 1 0
21 37.14 38.95 1 1
21 37.33 38.12 1 1 0 1 1 0
30 23.89 4524 1 2
30 25.03 42.99| 1 1 0 2 2 ol
45 17.15 50.75 0 3
45 19.35 49.28] 0 0 0 3 3 ok
62 10.24, 58.28 0 6
62 11.54, 56.83| 0 0 0 5 5 1

Data obtained from Appendix 7, Table Il, pp. 140-143 of the study report.
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Page ~  is not included in this copy.

Pages ' through Q%é are not included in this copy.

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.

Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action.
; FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

Internal deliberative information.

Attorney—cliént 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 regquest.




