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Attached is the Environmental Fate Science Chapter for registration
of Sulfentrazone (a new herbicides for soybeans). This chemical is
also known as F6285 and Methahesulfonamide. The Chapter is divided
into eight sections--Abstract, Chemical/Physical Properties, Use
Pattern/Background, Environmental Fate Assessment, Summary of .
Submitted Environmental Fate Studies, Recommendations, Bibliography,
and Data Evaluation Records for Environmental Fate Studies. o

Acceptable information from environmental fate studies with respect

" to the persistence and mobility of sulfentrazone under laboratory and
field conditions has been reviewed. Based on the current
environmental fate data base, sulfentrazone has the following
characteristics: 1) moderately soluble, 2) not susceptible to
hydrolysis, 3) extremely susceptible to direct photolysis in water,
4) very stable to photolysis on soil, 5) very persistent to aerobic
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soil metabolism, 5) extremely persistent Lo anaerobic aguatic
metabolism, 6) very mobile in soil, and 7) not volatile from soils
and water. - With these properties, it appears that sulfentrazone isg
highly mobile and persistent, and has a strong potential to leach
into groundyater and move offsite to surface water. The primary

dissipation pathway in clear shallow waters. Low soil/water ‘
partition indicates that most sulfentrazone runoff is via dissolution
in runoff water, as opposed to adsorption to eroding soil. It also

indicates that most sulfentrazone will be partitioned in the water
column instead of in the suspended and bottom sediments.

Although significant mobility of . sulfentrazone and its major
degradate (i.e., 3-carboxylic acid sulfentrazone) was not observed in
three field dissipation studies conducted in Iowa, Illinois, and
Arkansas, results from a combined field dissipation and small-scale
prospective groundwater monitoring study conducted in North Carolina
showed that sulfentrazone residues were mobile and they were detected
in the shallow groundwater. Based on the environmental fate
assessment for sulfentrazone with consideration of the product -
formulations and application rates, EFGWB believes the use-of
sulfentrazone is likely to result in the contamination of groundwater
and surface water. This was the reason why EFGWB recommended that
the labels submitted with EUP be modified to include the ground-water
and surface water advisories. The proposed labels have included '

. these advisories. ' .

With the exception of the Small-Scale Prospective Groundwater
Monitoring data requirement, the other Environmental Fate data
requirements for registration of sulfentrazone have been satisfied
(no additional data are required for these data requirements at this
time). : ‘ : ' - :

No decision has been made at’ this time regarding what additional
measures might be necessary to mitigate any potential for
sulfentrazone use to contaminate ground water. 'Recommendations will
. be made upon completion of the Agency’'s review of the final report
.for the small-scale prospective ground-water monitoring study
submitted by the registrant. -
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A. Abstract

Sulfentrazone (also known as methanesulfonamide and F6285) is a
herbicide currently being developed by FMC Corporation for
control of annual grass, and annual and perennial broadleaf weeds
on soybeans. It can be preplant soil-incorporated to .a depth of
1-3 inches, or preemergence surface-applied at a rate of 0.25-0.5
lbs a.i. per acre. '

Following review of acceptable and supplemental information in
the environmental fate data base, sulfentrazone appears to be
persistent and mobile, and has a strong potential to leach into
groundwater and move offsite to surface water. This chemical has
the following characteristics: (1) moderately soluble .in water
(water solubility=400 ppm), (2) not susceptible to hydrolysis at
acidic, neutral, and alkaline pHs, (3) extremely susceptible to
direct photolysis in water, (4) stable to photodegradation on
soil, (5) very persistent in sandy loam and silty clay loam soils
under aerobic conditions with a half-life of 1.5 years, (6)
extremely persistent to anaerobic aquatic metabolism, (7) is
expected to be very mobile in soil (K 4=<1; or_g(oc'=43) , (8) non-
volatile in watey and spil (vapor pressure=<10 mmHg; Henry's
Law constant=10 © atm m /mol), and: (9) does not accumulate in
fish (K,=10). ~ '

The major routes of dissipation in the environment appear to be
direct aqueous photodegradation and leaching. Since ' -
sulfentrazone is stable to hydrolysis and biodegradation, the
direct photolysis is the only effective dissipation pathway in
clear shallow waters. Low soil/water partition indicates that
most sulfentrazone runoff is via dissolution in runoff water, as
opposed to adsorption to eroding soil. It also indicates that’
most sulfentrazone will be partitioned in the water column
instead of in the suspended and bottom sediments. ‘

Results from each of four field dissipation studies showed that
sulfentrazone was very persistent (dissipation half-lives ranged
from 4 to 24 months). Downward movement was not confirmed from
analysis of soil samples (detection limit=1 ppb) at the lowest
depths at three of the four study sites in Illinois (clay loam),
Arkansas (silty clay loam), and in - -Iowa (silty clay loam). Based
on the residues detected in the 0-6 inch soil at the above.three
- study sites, half-lives were estimated to be 1-2 years. Results

from the interim report for the fourth field dissipation study (a
loamy sand in North Carolina) showed that sulfentrazone was’
mobile and it was detected in the deeper soil zones (i.e., 6-12,
12-18, 18-24, 24-30, 30-36, 36-42, 42-48 inches) as well as in
the shallow groundwater. Based on sulfentrazone detected in the
entire 48-inch soil column at the North Carolina site, the
dissipation half-life was estimated to be 121 days.
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Based on the environmental fate assessment for sulfentrazone with
consideration of the product formulations and application rates,

EFGWB believes that use of sulfentrazone is likely to result in
contamination of groundwater and surface water. .In a previous BN
review, EFGWB recommended that the proposed labels be modified to
include the ground-water and surface water advisories. The

submitted labels have included these advisories.

No decision has been made at this time regarding what addltlonal _
measures might be necessary to mitigate any potential for - o
sulfentrazone use to contaminate ground water. Recommendations :
will be made upon completion of the Agency’s review of the final

report for the small-scale prospective ground water monltorlng

study submltted by the registrant.

:

B. Chemical and Phylical Properties

Chemlcal name: 1- (2,4- dlchloro—s- SR
methylsulfonylamlnophenylF ~4-
-difluoromethyl-4,5- &ihyd;o-3 methyl-

' 1,2,4-triazol- 5(13)-one R '

‘Molecular formula: C, 1H1°C12F2N‘OSS '

Molecular weight: 387.

Chemical ‘structure:

Wagnat b,

Formulationa: -~ . 4F (4 pounds of active
S . o ingredient per gallon) _
75DF (0.75 pound of active
ingredient per pound of .

‘ rhe : - formulated product} 1
Physzcal state-: -+ Solid

e

€olor: L -Tan

-Odor: _ Faint sulfur 11ke odor .
. Melting point: 126.5¢., - .- . -

Boiling point: - unknqgn ‘

Vapor pressure (25 C): 8x10°  mm Hg'

- Water solubility (25 C): 400 ppm S -
Octanol/water partltlon coeff1c1ent (K,J’ 31.1 (pH 5)°
. " 10 (pH 7)
0.3 (pH 9)



C. Use Pattern/Background

Sulfentrazone (also known as methanesulfonamide; F6285) is a
herbicide currently being developed by FMC Corporation for
control of annual grass, and annual and perennial broadleaf
weeds on soybeans. It can be preplant soil-incorporated
applied, or preemergence surface applied at a rate of 0.25-
0.5 lbs a.i. per acre. If treatments are to be
incorporated, incorporate to a depth of 1-3 inchés. Only
one application per season is allowed.

The registrant has submitted studies to support the
following Environmental Fate data requirements:

161-1 Hydrolysis

161-2 Photolysis in water

161-3 Photolysis on soil

162-1 Aerobic soil metabolism -

162-2/3 Anaerobic soil/aquatic metabolism

163-1 Leaching-Adsorption/Desorption

164-1 ' Field dissipation -

165-1 Accumulation in fish :
166-1 Small-scale prospective -

groundwater monitoring

'D. Environmental Fate Assessment : .

Following review of acceptable and supplemental information in
the environmental fate data base, sulfentrazone appears to be
persistent and mobile, and has a strong potential to move offsite
to surface water and leach into groundwater. The major routes of
dissipation in the environment appear to be direct aqueous .
photodegradation and leaching. Since sulfentrazone is stable to
hydrolysis and biodegradation, the direct photolysis would be the
only effective dissipation pathway in clear shallow waters.

Sulfentrazone has a moderate water solubility of 400 ppm.. It is
not susceptible to hydrolysis at pH's 5, 7, and 9. This chemical
is readily photodegradable in water (with half-lives of 12, 1,
and 1 hours in aqueous pH 5, 7, and 9 solutions, respectively).
Results from an aqueous photodegradation study show that

" sulfentrazone is rapidly dechlorinated and hydroxylated into 2,4-
dihydroxy sulfentrazone and des-dichloromonohydroxy "~
sulfentrazone. These two photodegradation products are short-
lived; the chemical bond between the phenyl and the. triazole
rings is subsequently cleaved, resulting in methyl triazole, 1,3-
dihydroxybenzene, and methyl triazole oxidation products. Figure.
1 shows the pathway for the photolytic degradation of
sulfentrazone in water. '
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In contrast to the rapid direct photolysis in water,
sulfentrazone was relatively stable to, photodegradation on sand
and sandy loam soils (half-life=129 days). Only one minor
degradate, 3-hydroxymethyl sulfentrazone, was identified on the
irradiated soils. This degradate was not detected in the aqueous
photolysis study, but it was detected at low level (less than 2%
of the recovered residues) in soil under aerobic conditions.
Sulfentrazone is very persistent in soil under aerobic conditions
(with a half-life of 1.5 years). Four degradates were identified
(3-carboxylic acid sulfentrazone, 5'-desmethylsulfonyl
sulfentrazone, 3-hydroxymethyl sulfentrazone, and 3-desmethyl
sulfentrazone). The major accumulating degradate was 3-
carboxylic acid sulfentrazone which continuously increased. with
time (i.e., from 1.7% of the recovered residues at 7 days to 7.6%
at 60 days, then to 10.1% at. 181 days) and reached a maximum of
11% at 365 days. 5'-Desmethylsulfonyl sulfentrazone also
continuously increased with time and reached a maximum level of
2.9% of the recovered residues at 368 days. Less than 2% of the
recovered residues were identified as 3-hydroxymethyl. R
sulfentrazone or 3-desmethyl sulfentrazone at any sampling period
during the study. ' ' - -
Based on the findings, the registrant proposed two metabolic
pathways for the degradation of sulfentrazone in soil under
aerobic conditions (Figure 2). The major metabolic pathway for
sulfentrazone in soil under aerobic conditions is the oxidation
of the methyl group on the triazolinone ring of the parent
compound to form 3-hydroxymethyl sulfentrazone. The
hydroxymethyl group is further oxidized to carboxylic acid,
forming 3-carboxylic acid sulfentrazone. Subsequently, the
carboxylic acid group on 3-carboxylic acid sulfentrazone was
decarboxylated, resulting in 3-desmethyl sulfentrazone. The
minor metabolic pathway for sulfentrazone in soil under aerobic.
conditions is the cleavage of the sulfonamide group on
sulfentrazone, forming 5'-desmethylsulfonyl sulfentrazone.

The chemical is very persistent in the aquatic environment under
anaerobic conditions (with a half-life of 9 years). 5'-
Desmethylsulfonyl sulfentrazone was the only degradate detected
in the study. This degradate was first detected in water and
sediment 14 days posttreatment. The total amounts of 5'-
desmethylsulfonyl sulfentrazone detected in the water and
sediment samples collected between 14 and 365 days ranged from
0.2-2.9% of the applied. . ) S

"Sulfentrazone and its two degradates, 3-hydroxymethyl
sulfentrazone and 3-carboxylic acid sulfentrazone, are expected
to be very mobile in the environment. The soil adsorption
coefficients for the parent compound are very low in sandy loam,
silt loam, silty clay loam, and sand soils (K,,=0.2-0.8; or
K,=26-77). Results from a column leaching study showed that
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aged sulfentrazone residues were very mobile. At the end of the
column leaching study, 26-31% of the applied radioactivity
remained in the aged soil layer, 2-6% was in each 2-inch column
segment, and 38-44% was in the column leachates.  The two
degradates,r3—hydroxymethyl sulfentrazone and 3-carboxylic acid
sulfentrazone, were found to be very mobile. Nearly 72% of the
applied 3-hydroxymethyl sulfentrazone were detected in the
leachate at the end of the study whereas 35% of the applied 3-
carboxylic acid sulfentrazone were found. \

Taking into acgount its low vapor pressure and Henry's Law
constant (8x10 ~ mm Hg at 25C), moderate water solubility (400
ppm), and low organic carbon adsorption coefficient (Kye=43
mL/g), it appears that the volatilization of sulfentrazone from
soils and water will not -be an important dissipation route'.

The lOW'octanol/watgr partition coefficient (K,,=10) suggests
thatzthe chemical will have a low tendency to accumulate in
fish®. A fish bicaccumulation study confirmed that
sulfentrazone does not accumulate in fish at a significant level
upon éxposure.(bioconcentration factors were <1x, 1.8-2.4x%, and
1.1-2.0x for edible tissue, nonedible tissue, and whole fish, -
‘respectively). Trace amounts of’3—hyd;oxymethyl sulfentrazone

were identified in the viscera.

Results from three field dissipation studies conducted in
Illinois, Iowa, and Arkansas showed'that sulfentrazone was very .
persistent (dissipation half-lives ranged from 1-2 years). It is
not fully understood why majority of the residues (including
sulfentrazone and 3-carboxylic acid sulfentrazone) remained in
the 0-6 inch top soil. Downward movement to lower soil layers
could not be confirmed from soil analyses. This was in contrast
to the laboratory data which indicate that sulfentrazone and its
degradates are highly mobile with sulfentrazone's K, in the
range of 26-77. The following table summarized some important
properties for each of the field dissipation study sites.’

. Lyman, W.J., W.F. Reehl, and D.H. Rosenblatt. 1990.
Handbook of Chemical Property Estimation Methods. Chapter 15:
Volatilization from Water; Chapter 16: Volatilization from Soil.
. American Chemical Society. - ’

?.  Lyman, W. J., W.F. Reehl, and D.H. Rosenblatt. 1990.
Handbook of Chemical Property Estimation Methods. Chapter 5:
Bioconcentration Factor in Aquatic organisms. American Chemical
Society.. ,



Location -

Soil Texture

(0-6")

-S8and Content

(%)

Organic
Matter (%)

Depth of

Soil Incorp.

- 3 N 2 *
Rain/Irrig.

(total in.)
from
to

Half-Lives
(Soil Zone)-

Illinois

clay
loam

- 20-45

unknown

103/0
(103)
5/1/92
11/1/93

1 year
(0-6")

Iowa

silty clay

loam

0-20

2"

66/16
(82)

. 5/1/93

11/1/94
2 Years
(0o-6")

Arkansas

silty clay
loam

0-20

2-3"

81/10
(91)
6/1/93
12/1/94

1.5 years
(0-6")

field dissip./

- small-scale

groundwater
monitoring .

' Nofth Carolina |

loamy sand/
sand

>70

1.2

4-6"

62/5
(67)

' 5/15/92

7/14/93

121 days
(0-48")

_-___-—..____-———————--.._—-————-___..——__-_-——---—-—-——-—-———————-——

* total precipitations (1nclud1ng rainfall and irrigation)
received at the study 81tes were all above the average

rainfall.

Results from the interim report for the comblned field
dissipation/small-scale prospective groundwater monitoring study
do confirm the laboratory findings.
sulfentrazone residues (including the parent and 3-carboxylic
acid sulfentrazone) were both persistent and mobile at the study
site in North Carclina and readily moved to ground water. The

- parent compound was detected in the soil to a depth of 48 inches,
with maximum concentrations of 37 ppb in the 6-12 inch depth, 11
ppb in the 12-18 inch depth 7 ppb in the 18-24 inch depth, 5 ppb
in the 24-30 inch depth, 11 ppb in the 30-36 inch depth, 3 ppb in

the 36-42 inch depth, and 1 ppb in the 42-48 inch depth.

The study showed that -

Based

on sulfentrazone detected in the entire 48-inch soil column at
the North Carolina site, the dlsslpatlon half- life was estimated

to be 121 days.

It appears that the major route of dissipation

for sulfentrazone at the North Carolina site is leachlng than

mlcroblal degradation.

According to the reports, although some monthly rainfall at the
study sites in Illinois, Arkansas, and Iowa was below the 30 year
average, these below normal months along with irrigation did not

6
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result in a lower than average yearly rainfall. For the study
site in North Carolina, rainfall plus irrigation was. constantly
about  25% above average rainfall. Apparently, rainfall did not
contribute as significantly as soil properties. to the different
mobility of sulfentrazone observed at the four study sites.
Based on the overall review of these four field dissipation.
studies, the major factors attributed to the greater mobility of
sulfentrazone residues at the North Carolina site than other
three sites appear to be: (1) the higher content of sand in the
soil at the North Carolina site (see the above table); (2) the
lower organic matter content in the soil at the North Carolina
site; and (3) sulfentrazone was incorporated deeper at the North
Carollna 31te

1
ji
3

Sulfentrazone has the physical/chemical characteristics in common
with those pesticides that are known to leach to groundwater.
Results from the interim report for the combined field
dissipation/small-scale prospective groundwater monitoring study
showed that sulfentrazone residues (including the parent and 3-
carboxylic acid sulfentrazone) were mobile at the North Carolina
study site and readily moved to ground water. By the last
sampling date analyzed so far (365 days after application),

. sulfentrazone residues (including the parent and 3-carboxylic :
acid sulfentrazone) averaged about 10 ppb in soil-pore water from
all three depths (3, 5, and 7 feet). A similar pattern occurred
in ground water with the peak concentrations (30 or 40 ppb) of
sulfentrazone re51dues occurrlng about 4-5 months after. '
appllcatlon..

A full assessment has not yet been made of the significance of
the data collected in a single small-scale prospective ground-
water monitoring study. EFGWB received the final report for this
study on March 7, 1996. This study is currently under review.
Data from three othe: field dissipation studies in fine-textured,
high-to-medium organic matter soils failed to confirm extensive
leaching of sulfentrazone, but did show that sulfentrazone
per51sted for years at these sites (implying that there will be
other sites and other conditions under which extensive leaching
of sulfentrazone could occur). Based on our preliminary
assessment of the ground-water study results and the
environmental’ fate data base, it appears that the potential for
sulfentrazone to leach into groundwater varies with different
soil types along with other environmental conditions.
Because of the persistence and mobility, sulfentrazone has a
strong potential to move offsite to surface water. Low
3011/water partltlon indicates that most sulfentrazone runoff 1s
via dissolution in runoff water, as opposed to adsorption to
eroding soil. It -also indicates that most sulfentrazoné will be
partitioned in the wdter column instead of in the suspended and
_bottom sediments.
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Based on the env1ronmental fate assessment for sulfentrazone with
consideration of the product formulations and application rates,
EFGWB believes the use of sulfentrazone is likely to result in
the contamination of groundwater and surface water. In a
previous review, EFGWB recommended the labels be modified to

" include the ground-water and surface water advisories. The
labels submitted by the registrant have included these
adv1sor1es

Ground-water label advisory: this chemical has a potential
to leach through soil into ground water under certain

conditions as a result of agricultural use. The use of this
chemical in areas where soils are permeable, partlcularly
where the water table is shallow, may result in ground water
contamination.

Surface water ggv1so;x - substantial surface water

contamination may occur in areas with poorly draining soils

and little or no buffers or in areas where dralnage systems .

flow directly to surface water.

No decision has been made at this time regardlng what addltlonait
measures might be necessary to mitigate any potential for E
- sulfentrazone use to contaminate ground water. Recommendationsi

will be made upon completion of the Agency’'s review of the flnaE"'

report for the small-scale prospectlve ground -water monitoring .
‘study submitted by the registrant. -

E. Sumhary of Submitted Environmental Fate Studies

B-1. Dggraggtig
16 -1 Hydr

The submitted study (Kabler, K. and K. Wllllamson. 1991;
MRID 41928202) on the hydrolysls of sulfentrazone was
determined unacceptable in the 10/28/91 review because of
the discrepancy of the mass spectra between the test
substance in the 30-day sample and the reference standard,
In order to upgrade the hydrolysis study, the reglstrant
reanalyzed the Day 30 pH 7 sample and submitted its mass
spectrum for review. Since the mass spectrum of the
additional sample correlated with F6285 standard at m/z‘307
and 386, the identity of the major compound in the ‘
Ahydrolysls study has been confirmed. Therefore, the study

is acceptable and the Hydrolysis (161-1) data requlrement is-

fulfilled. .
Results from this study are summarized below:
"Uniformly phenyl ring-labeled [“C]sulfentrazone was

M'
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relatively stable to hydrolysis with half-lives of 143
- days at pH 5, 207-375 days at pH 7, and 348 days at pH
9 in sterile aqueous buffered solutions that were
'incubated at 25 C in the dark for 30 days. , :
Identification of the only compound, present in the
buffered solutions at all sampling intervals, as parent
sulfentrazone was based on TLC, HPLC, and MS. During
the study, material balances ranged from 73.4-107%."

161-2 Photodegradation in Water

Two studies (Schocken, M.J. '1994a; MRID 43345424 and Willut,
J.M. 1995. MRID 43588601) were submitted to satisfy the
Aqueous Photolysis data requirement. .The first study cannot
be used to fulfill data requirements because: (1) the
experiment was terminated before the formation and decline
of the major degradation products could be defined; and (2)
the intensity of the artificial light source, was only 12%
“that of natural sunlight (70 and 558 watts/m°, - K
respectively). The second study is acceptable and can be
used to fulfill data requirements. ' .

Results from the second study are summarized below:

"Phenyl ring-- and carbonyl-labeled [“Clsulfentrazone -
photodegraded with half-lives of 12, 1, and 1 hours in.
sterile, aqueous pH 5, 7, and 9 buffer solutions,
respectively, that were continuously irradiated at 25+
C for up to 10 days with a UV-filtered xenon arc lamp.
The artificial light source had an emission spectrum
between 300 and2800 nm, and the intensity ranged from
'522-536 watts/m°. The intensity of artificial light
was very clpse to that of natural sunlight. 1In
contrast, [ Clsulfentrazone was relatively stable in .
the dark at all three pH levels for the duration of the
exposure period. In the irradiated solutions, -
sulfentrazone was rapidly dechlorinated and . o
hydroxylated into 2,4-dihydroxy sulfentrazone and des-
dichloromonohydroxy sulfentrazone. . However, these two
‘degradates were short-lived; the chemical. bond between
the phenyl and thé triazole rings was subsequently
cleaved, resulting methyl triazole, 1,3-
dihydroxybenzene, and methyl triazole oxidation
product. : ~ ' ' ~

In the pH 5 irradiated solution ated with carbonyl-
labeled [ Clsulfentrazone, sulfentrazone degraded. with
a half-life of 12 hours. Sulfentrazone was 95.2% of
the applied immediately posttreatment,; 87.4 at 2 hours,
70.7 at 6 hours, 51.3 at 11.4 hours, and 5.7% at 96
hours. Although two photodegradation products (i.e.,
2,4-dihydroxy sulfentrazone and des-dichloromonohydroxy
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sulfentrazone) were detected, none of them reached 10% i
of the applied. Methyl triazole and methyl triazole _,g
oxidation product were the major degradation products,. B
- reaching 42.4% and 11.2%, respectively, of the applled 2
at the end of 10 days of exposure. 3

In the pH 7 irradiated solutions treated with carbonyl-
labeled [ Clsulfentrazone, sulfentrazone degraded with
a half-life of 1 hour. Sulfentrazone was 55.9% of the
applied at 1 hour posttreatment, 32.6% at 2 hours,
11.1% at- 4 hours, and 0.6% at 12 hours. Although more
than 10 degradation products were detected, only des-
dichloromonohydroxy sulfentrazone and 2,4-dihydroxy
sulfentrazone exceeded 10% of the applled during the
course of the study. Des- dlchloromonohydroxy
sulfentrazone increased from 4.0% to a maximum 12.8% of
the applied at 4 hours posttreatment. 2,4-Dihydroxy
‘sulfentrazone increased from 5.4% to a maximum-11.7% of
the applied at 4 hours posttreatment. Methyl triazole
was the major degradation product, reaching 25.7% of
the applied at the end of 10 days of exposure.

In the pH 9 irradiated EFGWB believes that golutions -
treated with carbonyl-labeled [ Clsulfentrazone,

sulfentrazone degraded with a half-life of 1 hour.
Sulfentrazone was 95.6% of the applied immediately
- posttreatment, 54.6% at 1 hour, 23.4% at 2 hours, and
2.8% at 6 hours posttreatment. 2,4-Dihydroxy
sulfentrazone and des-dichloromonohydroxy sulfentrazone-
reached maximums of 11.2 and 8.3% of the applied,
respectively, at 4 hours posttreatment; both degradates
were no longer detectable following 24 hours of -
exposure. Methyl triazole and methyl triazole
- oxidation product were the major degradation products,
reaching 49% and 17.1%, respectively of the applied at
the end’of 10 days of exposure.

In the pﬂ 9 1r§ad1g§ ed golutions treated with phenyl
rlng—Lgpglgg [ Clsulfentrazone, sulfentrazone degraded
with a registrant-calculated half-life of 1 hours.
"sulfentrazone was: 93.5% of the applied immediately
posttreatment, 54.5% at 1.1 hours, 8.6% at 4 hours, and
6.4% at 5.9 hours posttreatment. 2,4-Dihydroxy
sulfentrazone and des- dlchloromonohydroxy sulfentrazone
were maximums of 17.8 and 9.3% of the applied, ’
respectively, at 6 hours posttreatment:. 1,3-
Dihydroxybenzene increased continuously from- "non-
detectable" to a maximum 21.5% of the applled at 10
days posttreatment

.

161-3 Photodegradation on Soil
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"The submitted study (Schocken, M.J. 1994b; MRID 43345425) on
the photolysis of sulfentrazone on soil is acceptable. The
Photodegradation on Soil (161-3) data requirement is
fulfilled. ' '

Results from this study are summarized below:

"Phenyl ring- and carbonyl-labeled [“C]sulfentrazone
degraded very slowly on sand and sandy loam soils that
were irradiated at 14-34 C for 12 hours/day for 33 days
using a xenon arc lamp. One degradate, 3-hydroxymethyl
F6285, was identified in the irradiated soils.

.In the irﬁgdiated sand soil treated with phenyl ring-
labeled [ Clsulfentrazone, sulfentrazone was 98.5-102%
of the applied radiocactivity immediately posttreatment,
95.0-96.0% at 21 days, and 82.1-84.6% at 33 days. The
half-life was estimated to be 98 days for the
irradiated sand soil treated with the phenyl label. 3-
Hydroxymethyl F6285 was isolated from the soil at. a
maximum average of 1.3% of the applied at 7 days
posttreatment. B '

In the irradiated ﬁgndy loam soil treated with
carbonyl-labeled [ Clsulfentrazone, sulfentrazone was
102-103% of the applied immediately posttreatment, -
94.1-96.2% at 20 days, and 84.8-90.5% at 33 days. The
half-life was.estimated to be 161 days for the sandy
loam soil treated with the carbonyl label. 3-
Hydroxymethyl F6285 averaged a maximum 3.9% of the
applied at 14 days posttreatment B ‘

E-2. Metabolism

162-1 Aerobic Soil Metaboligm

Two studies (Singer, S$.S. and M.J. Schocken. 1991; MRID
41928203 and Curry, S. 1993; MRID 42932117) were submitted
to. satisfy the Aerobic Soil Metabolism data requirement.

The first study was determined unacceptable in the 10/28/91
review because: (1) the study was not conducted beyond 195-
days posttreatment or until the pattern or decline of
parent, and formation and decline of metabolites was
established; and (2) the mass spectra of isolated samples
(parent compound and metabolites) were not adequately -
addressed. In response, the registrant submitted additional
data to upgrade the first study and committed to.conduct a
new aerobic soil metabolism study which would be carried out
for a longer period of time (possibly up to one year). ‘
After reviewing additional data, EFGWB concluded that: (1)
the first study is acceptable to satisfy the Aerobic soil
Metabolism data requirement for EUP; and (2) when the second
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aerobic soil metabolism study is completed, the registrant
must submit it for full registration. The second study is
acceptable and can be used to fulfill data requirements.

Results from this study are summarized below:

"Uniformly phenyl riﬂg-labeled [“C]sulfentrazone or
carbonyl-labeled [5-"C]lsulfentrazone degraded with .
half-lives of 535-555 days (approximately 1.5 years) in
sandy loam soil and 534-541 days (approximately 1.5 :
-years) in silty clay loam soil that were incubated in 3
the dark at 25C and 75% of 0.33 bar moisture. .o 3
Nonvolatile degradates identified were 3-carboxylic :
acid Fe6285, 5'-desmethylsulfonyl F6285, 3-hydroxymethyl
F6285, and 3-desmethyl F6285. The major accumulating
degradate was 3-carboxylic acid F6285 which reached a -
maximum of 10.8% of the recovered residues at the end

of the course of the study. -5'-desmethylsulfonyl F6285
reached a maximum level of 5.9% of the recovered at 90
days. Less than 2% of the recovered was identified as -
3-hydroxymethyl F6285 or 3-desmethyl F6285. Material

- ‘balance ranged from 93-107%. S :

s ‘M""

The major metabolic pathway for sulfentrazone in soil;
under aerobic conditions is the oxidation of the methyl
group on the triazolinone ring of the parent compound

to form 3-hydroxymethyl F6285. The hydroxymethyl group.
was further oxidized to carboxylic acid, forming 3-
carboxylic acid F6285. Subsequently, the carboxylic
acid on 3-carboxylic acid F6285 was decarboxylated,
resulting in 3-desmethyl F6285. The minor metabolic
pathway is the cleavage of the sulfonamide group on
F6285, forming 5'-desmethylsulfonyl F6285." :

162-2/3 Anaercbic Soil/Aquatic Metabolism

The registrant submitted an anaerobic aquatic metabolism
study (Blumhorst, M.R. 1994; MRID 43345426) to support both
the Anaerobic Soil and the Anaerobic Aquatic Metabolism data. -
requirements. This study is acceptable and can be used to

- fulfill the Anaerobic Soil and the Anaerobic Aquatic
Metabolism data requirements. i

Results from this study are summarized below: ~
"Uniformly phenyl riﬂg-labeled [“C]sulfentrazone or
carbonyl-labeled [5-"C]lsulfentrazone degraded very
slowly (<10% degradation) in flooded loamy sand
sediment (1:5, w:v) that was incubated in the dark
under a static nitrogen atmosphere at 23-27 C for 12

- months. The half-life was estimated to be 9 years.
- One degradate (5'-desmethylsulfonyl sulfentrazone) was



-identified in both water and sediment samples. The
levels of 5'-desmethylsulfony1 sulfentrazone detected
in both water and sediment samples were <3% of the
applied. Material balances ranged from 96.7-102.1% of
the applied throughout the. study."

E-3. Mobility/Leachability
163-1 Leaching-Adsorption/Desorption

Two studies (Dykes, J. 1990; MRID 41911604 and Saxena, A.M.
et. al. 1993; MRID 43355903) were submitted to satisfy the
Leaching-Adsorption/Desorption data requirement. The first
study was determined .unacceptable in the 10/28/91 review
because the complete characterization of the test soils was
not carried out (such as data on cation exchange ‘capacity
and field moisture capacity was missing). The registrant
did not explain why sodium azide was chosen to sterilize the
soils. Since sulfentrazone is vVery persistent in the soil
and aquatic environment under aerobic and anaerobic
conditions, the use of a metabolic inhibitor in the batch
"equilibrium adsorption/desorption study is not necessary. . -
EFGWB has concerns about the use of metabolic inhibitors for -
sterilization of gdils. Researchers have reported that
physical or chemical sterilization procedures may subtly
alter the soil chemistry, thus complicating the
interpretation of the results obtained in the batch
equilibrium study. For example, the addition of azide
resulted in the rise of_soil pH and CO, evolution (Rozycki,

. and R. Bartha. 1981)°. If necessary, mercuric chloride
~should be used to prevent microbial degradation in studies
to evaluate adsorption/desgrption of organic chemicals by
soil (Wolf, et. al., 1989)". » -

In response, the registrant submitted additional data to
upgrade the first study. Since results from.the column
leaching study along with the batch equilibrium study have
clearly demonstrated the potential for sulfentrazone. to
leach in the environment, EFGWB concluded that the first and
the second studies are. acceptable to satisfy Leaching-
Adsorption/Desorption data requirement. No additional
information on the mobility of sulfentrazone and its
degradation products in soil is needed at this time.

-

v . Rozycki, M., and R. Bartha. 1981. Problems associated with
the use of azide as an inhibitor of microbial activity in soil.
Appl. Environ. Microbiol. p. 833-836.

‘. Wolf, D.C., T.H. Dao, H.D. Scott, and T.L. Lavy. 1989.
Influence of sterilization methods on selected soil microbiological
. physical, and chemical properties. J. Environ. Qual. 18:39-44.
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Results from these studies are summarized below:

"Based on“patch equilibrium'studies, uniformly phenyl-
labgled [Clsulfentrazone at 0.1,.2, 5, 7, and 10 ppm,
was determined to be-very mobile in sodium azide-
sterilized sandy loam, silt loam, silty clay loam, and
sand soil:calcium chloride solution slurries (1:5) that
were equilibrated for 24 hours at 25 2 1 C. Freundlich
Kuys Values were 0.2 for the sand soil, 0.6 for the
sandy loam soil, 0.8 for the silt loam soil, and 0.8
for the silty clay loam soil; respective K, values
were 77, 29, 26, and 40. values were 1.23-1.44 for
the four soils. Because their exponent values (1/n)
were very close to 1 (1.03 for adsorption; 0.93 for
desorption=), the adsorption and desorption isotherms
were linear. Material balances ranged from 96.6 to
104.7% of the applied." - o ' :

"Sulfentrazone residues were mobile in columns (12-inch
length) of gandy loam soil that were treated with aged-
(30 days) ["Clsulfentrazone residues and leached with
approximately 20 inches of a 0.01' M calcium chloride -
solution. 'Prior to leaching, the columns had been 5.
topped with sandy loam soil that had been treated with
phenyl ring- or carbonyl-labeled [ Clsulfentrazone and
incubated in the dark at 25 C and 75% of field moisture
capacity for 30 days. 1In the soil columns, 25.8-31.3% .
of the radiocactivity applied to the column remained in
the aged soil layer, 2.5-6.5% was in each 2-inch column
segment, and 37.6-44.4% was in the column.leachates.
Two degradates were identified in the soil and
leachate: 3-hydroxymethyl F6285 and 3-carboxylic acid
F6285. Both degradation products are very mobile. It
appears that 3-hydroxymethyl F6285 is more mobile than
3-carboxylic acid F6285. Nearly 72% of the applied 3-
hydroxymethyl F6285 were detected in the leachate at
the end of the study whereas 35% of the applied 3-
carboxylic acid F6285 were found." .

E-4. Biocaccumulation
165-4 Accumulation in3Ei§h

The submitted study (Dionne, E. 1993; MRID 43345433) on 'the
accumulation of sulfentrazone in fish is acceptable. The
Accumulation in Fish data requirement is fulfilled.

Results from this study are summarized below:
"Sulfentrazone residues did not accumulate in the
edible tissue (muscle) and accumulated only slightly in
the nonedible tissue (viscera and carcass) of juvenile
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bluegill sunfish exposed to sulfentrazone at 0.94 mg/L
for 28 days under flow-through conditions. Average
bioconcentration factors throughout steady state were
<1x, 1.8-2.4x, and 1.1-2.0x for edible tissue,

nonedible tissue, and whole fish, respectively. The
degradate, 3-hydroxymethyl Fé6285, was identified in the -
viscera. The K, for sulfentrazone -is 10." :

E-5. Fate of Sulfentrazone in the Field

164-1 Field Disgsipation

Four studies (Culligan, J.F. 1994; MRID 43345427, Culligan,
F.F. 1995; MRID 43651009, Nagel, W.D. and J.F. Dulligan.
1995; MRID 43651008, and Becker, J.M. 1994; MRID 43345434)
were submitted to satisfy the Field Dissipation data
requirement. All four studies are acceptable and can be
used to support the Field Dissipation data requirement.

Results from these studies are summarized below:

Iowa study - sulfentrazone (F6285 75DF; 75% a.i. formulated
into a dry flowable powder), at 0.375 1lb ai/A, dissipated
‘'with an observed half-life of approximately 2 years in the
0-to 6-inch depth of a plot of bareground silty clay loam
soil in Iowa. The herbicide was applied to the soil on
5/26/93, and was incorporated into the soil to a depth of 2.
inches after application.

In the 0- to 6-inch soil depth, sulfentrazone averaged 94-
206 ppb through 29 days posttreatment, 78-176 ppb at 57
through. 365 days, 104-108 ppb at 455 and 531 days. Trace:
amounts of sulfentrazone were detected in the 12-18 inch
depth soil at 21, 57, 91, 120, and 180 days. For the
samples collected at the depth of 30-36. inches, the parent
compound was detected only at days 180. The degradate (3-
carboxylic acid F6285), which was converted to 3-desmethyl
F6285 prior to analysis, was detected in all samples
collected in the 0-6 inch soil zone (with a range of 4-10
ppb) . This degradate was not detected in the 6-12 inch soil
zone during the first month after application; trace amounts
were detected at later dates (1 ppb at days 57, 4 ppb at
days 120, 1 ppb at days 180, 4 ppb at days 295, 3 ppb at
days 365, and 4 ppb at days 531). For the samples collected
‘at the depth of 12-18 inches, 3-carboxylic acid Fé6285 was
only detected (1 ppb) at days 120, and was not detected (<1
ppb) in soil collected from depths below. 18 inches.

‘Illinois study - sulfentrazone (F6285 4F; 4 1lb ai/gallon
flowable concentrate), at 0.5 1lb ai/A, dissipated with an .
observed half-life of approximately 1 year in the 0- to 6- (27
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inch depth of a plot of bareground clay loam soil in
Illinois. The herbicide was applied to the soil in late May
1992, and was incorporated into the soil immediately after
application.

In the 0- to 6-inch soil depth, sulfentrazone averaged 154- - - =+
279 ppb through 31 days posttreatment, 134-184 ppb at 61 ' .
through 186 days, 105 ppb at 305 days, and 68-82 ppb at 362
through 531 days. Sulfentrazone was detected in the 6- to
12-inch soil depth at an average 13 ppb at 31 days-

posttreatment, 4-9 ppb ‘at 61 through 451 days, and 20 ppb at

531 days; at all sampling intervals, sulfentrazone averaged

<4 ppb in soil collected from depths below 12 inches. The
degradate, 3-carboxylic acid F6285, which was converted to
‘3-desmethyl F6285 prior to analysis, averaged <11 ppb in

soil from the 0- to 6-inch depth and <2 ppb in soil

collected from depths below 6 inches at all sampling

intervals. . -

Arkansas study - sulfentrazone (F6285 75DF; 75% a.i.
formulated into a dry flowable powder), at 0.375 1lb ai/a,
dissipated with an observed half-life of approximately 1.5 .
years in the 0- to 6-inch depth of a plot of bareground B
silty clay loam soil in Arkansas. The herbicide was applied
to the soil on 6/2/93, and was incorporated into the soil to
a depth of 2-3 inches after application. :

In the 0- to 6-inch soil depth, sulfentrazone averaged 68-
165 ppb through 30 days posttreatment, 53-186 ppb at 61
through 276 days, 60 ppb at 360 days, and 67-95 ppb at 453
through 554 days. Trace amounts of sulfentrazone were
detected in the 6- to 12-inch soil depth: 3 ppb on day 1, 2
ppb on days 6, 1 ppb on days 90 and 128. The degradate (3-
carboxylic acid F6285), which was converted to 3-desmethyl
F6285 prior to analysis, was detected in all the 0-6 inch
soil samples collected from days .3 to days 554 with a
concentration ranging from 3-13 ppb.

North ina - sulfentrazone‘(F6285'4F; 4 1b :
ai/gallon flowable concentrate), at 0.5 1b ai/A, dissipated

" with an estimated half-life of 121 days in the entire 48-

inch soil column of a plot of loamy sand soil in North
Carolina. The herbicide was applied to the soil in mid-May
1992, -and was incorporated into the soil at a depth of 46
inches immediately after application; the site was planted
to soybeans at 6 days posttreatment. In the 0- to 6-inch
soil depth, sulfentrazone averaged 330 ppb immediately.
‘posttreatment, 146 ppb at 32 days, 56.7 ppb at 61 days, and
13.4-22 ppb at 103 through 368 days. Sulfentrazone was
detected in the soil to a depth of 48 inches, with maximum
average concentrations of 36.7 ppb in the 6- to 12-inch
depth, 10.9 ppb in the 12- to 18-inch depth, 6.6 ppb in the
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18- to 24-inch depth 5.2 ppb in the 24- to 30-inch depth,
10.8 ppb in the 30- to 36-inch depth, 3 ppb in the 36- to
42-inch depth and 1 ppb in the 42-to 48-inch depth.

The degradate, 3-carboxylic acid Fé6285, which was converted

"to 3-desmethyl F6285 prior to analysis, averaged <11.5: ppb

in soil from the 0- to 6-inch depth and <7.3 ppb in soil
collected from depths below 6 inches at all sampling
intervals.

166-1 Small-Scale Prosgectlve Groundwatex Monltor

The registrant submitted an 1nter1m report for a comblned
field dissipation/small-scale prospective groundwater
monitor study (Becker, J.M. 1994; MRID 43345434) to support

. the Small-Scale Prospective Groundwater Monitoring data

requirement. This report was reviewed by the Groundwater
Technology Section in EFGWB on 6/27/95. Because important
information was missing, EFGWB asked the registrant to
submit additional data to upgrade this study. In response,
the registrant submitted new data to upgrade the study. A .
final report for this study was received on March 7, 1996. .
A full assessment has not yet been made of the 51gn1f1cance
of the data collected in a 51ngle small-scale prospectlve
ground-water monltorlng study '

Recommendations

1. Inform the registrant that the following studies are
acceptable and can be used to satisfy their

respective Environmental Fate data requirements - (no
additional data are needed for these requirements):

‘ Guldellne Number and Title R MRID
161-1 Hydroly31s ‘ . 41928202 |
161-2 = Photolysis in water ‘ 43345424

: ' . : 43588601
161-3 - Photolysis on soil . 43345425
162-1 RAerobic soil metabolism 42932117

’ 41928203
162-2/3 Anaerobic soil/aquatic metabolism 43345426
163-1 - Leaching-adsorption/desorption - 41911604
' ‘ T E ’ 43358903
l64-1 Field dissipation 143345427 -
i g 43651009
43651008
. , . 43345434
165-1 Accumulation in fish- 43345433




2. No dec181on has been made at this time regardlng what
additional measures might be necessary to mitigate any
.potential. for sulfentrazone use to contaminate ground
water. Recommendations will be made upon completion of
the Agency’s review of the final report for the small-
scale prospectlve ground-water monitoring study (MRID
43926814). This study was received by EFGWB on 3/7/96.

L. b Siade-
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13.

14.

Accumulation in Fish - Sulfentrazone (Dionne, E. 1993.
MRID 43345433) ' '

Small-Scale Prospective Groundwater‘Monitoring'-
Sulfentrazone (Becker J.M. 1994. MRID 43345434).
Because some important information were missing, the

- submitted interim report was considered incomplete by

the Ground Water Technology Section in EFGWB (see
attached review for details). ~On 3/7/96, EFGWB
received the final report (MRID 43926814) which is
currently under review.
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- Hydrolysis (161-1)

Kabler, K. and K. W1111amsap 1991. Hydrolysis as a .
function of pH at 25 C of “C-F6285. ABC Final Report No.
'38404. FMC Report No. PC-0151. Unpublished study performed
by Analytical Bio-Chemistry Laboratorles, Inc., Columbia,
MO, and submitted by FMC, Corporatlon. Prlnceton, NJ
(41928202) ; .

The submitted study (Kabler, K. and K. Williamson.

" 1991; MRID 41928202) on the hydrolysls of sulfentrazone
was determined unacceptable in the:10[28/91 review
because of the dlscrepancy of the .mass- spectra-between
.the test substance in the 30-day.sample and the
reference standard. In order . te upgrade: the hydxoly51sr
study,. the registrant reanalyzedfthe‘nag:BG PR 7 sample

_ and.submltted its mass spectrumaﬁbgwreﬂien.-;, -

Since the mass spectrumvof the additxonai sample o
correlated with sulfentrazone standard.at m/z 307.and
386, the identity of the majoxr compound detected in-t
hydrolysls study was confirmed. EFGWB. concluded that
this study is acceptable and. can’ be~used%t0'fu1fill the
Hydrolysls (161-1) data requirement.. - De:axls can be. .. 7
found in the EFGWB review dated- 12/21/92 S S

Results fromlthls study are summarlzednbeIQWt ,:SA.“mr SR

"Uniformly phenyl ring-labeled [“clsulfentrazone was
relatively stable to hydrolysis with.half-lives of 143 .
days at. pH 5, 207-375 days at pB 7, and 348 days at g&
9 in sterile aqueous ‘buffered solutions that-were - -
incubated at .25 C in the dark for 30 dags -At 30 .day ?
sulfentrazone comprised 80.2% of the- xni;xal (cime Q)
parent recovered from the pH S solution,. 86% of the .

. initial pzrent recovered from the pH- 7" HEPES-buffered
solution; '89.7% of the initial parent recovered from
TRIS-buffered solution, and 89.3% of the initial parent

. -recovered from the pH 9 solution.. Idemtification of
the only compound, present in the buffered solutions at
all sampling intervals, as parent sulfentrazone waé
based on TLC, HPLC, and MS. During the study, material
balances ranged,from 73.4-107%. "-_
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SUBJECT: Review of BUP for F6285 Hhrhicid&
FROM: rr¥ Liu, Ph.D. anironlentak Sei qe
~ €h stry'Review'SQctitm 2 , U [ 2—'* ?-2
Environmental Fate. and Groundbatex
.Environmental Fate and E‘tfetxt&‘l)ivisim (mso:zc; 7‘3;,-;,
“TO: Joanne Miller, Pradnet.uhna f” iiﬁﬁiﬁk . T
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anironmental Fate and Effects.n

Henry M. Jacoby, Chier .
Environmental Fate and Grbund

Conclusion t

(1). EFGWB cencurq-vith the EUP for rezss-ﬁccaki¢¢ ﬁﬁ,

(A). tht followinq data requirenents are fultilledt

Bxdrolysis—(lsl-l) :
Aercbic Scil Metabolism (162-1)" : § :
Leaching-Adsorption/Desorption (163-1} "~

* since the submittedvstudy has denonstrated‘the
pattern of decline of the parent compound and
identified two major degradation products, the
Aerobic Soil Metabolism (162~1) data requirement
is fulfilled for the EUP. When available, the
aerobic seil metabolism study, currently in
progress, should be submitted for review.

2§
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h:ed Rotational Crop (165-1if
ecu Iation in rish (165-4]? :

use of rotational. crep-

*k waivod due to ite low Amrding t‘.e the
registrant, the K, éats e been validated by
EPA. EFGWB concurs with this wvaiver rumeat for
the EUP on canéition t!n% tﬁd can. ver ty thosa
R“ values. - S

(2}. Based on the pralininary d&ﬁ& suli&it
regquested EUP, this chemical, - ¥
characteristics for those ck
groundwater (such as high.
reconmends that the reg
this EUM m such: &

weeds on sogbeam
B. nirsslign&_mm:

. F628% can be prcplant—goﬂ-incorpoxamg
appliea. at a rate aﬁ &.;zx—a.,s lba &.:hr

,.,f’&s-:n& dayt .

at pH 5, Tﬁ.‘ MRt aerobic soil (T ™ i ~122 days). S
According: t&: '; 2 ldsm:ption/desorption st uc{; F620% ism very ..
mobile with "m of l(;, values of ¢.2-0.8% (or E,,. bl 2&'17}¢ . )

accounted for 24% of th recm)are& radioactivitg fm m earboﬁy};
label and 12¥% of the recovered radioactivity for the phenyl label -
90 days after application :{n an aerobiec soil mtaholim study. o

-



The registrant, FMC Corporation, has submitted additionalx
information to upgrade three studies [Hgﬂrolyais- (161-1}: Rerobic
Soil Metabolism (162-1); and Leaching-a sorption/Desorption .
(163-1). These three studies were previously determined =
unacceptable (see EFGWE reviews of 91-0741 and 93-0100 for - . .
details). THe registrant has also submitted waiver requests for
the Confined Rotational Crop (165-1) and Bioaccumulation in Fish
(165-4) data requirements (for the EUP only). The registrant's
justifications for the above issues and EFGWB's correspondences
are presented below: S

a. In response teo the comments raised by EFGWB on the
difference in the mass spectra of the parent compound .
'(F6285) in the 30-day sample and the reference standard, the
registrant reanalyzed a sample extract which was retained
after the completion of the study and submitted its mass -
spectrum. - . L e Ee e T

Piscussions : '

Comments by EFGWB:

g e g

Since this new mass spectrum of the Day 30 pH 7 TRIS =
Replicate II sample (see attachment #1) coirelates with
F6283 standard at m/z 307 and 386, its identity has been
confirmed by mass spectrometer. -

. b. The registrant claimed that the fluctnatichs. in thdr o
concentrations during the study was due to minor quenching
or a binding to glass or other materials used during .
. aliquoting. - - o S o
Comments by EFGWB: T
The 4justificatipns— provided by the registrant are not :
sufficient to explai

: n why the total. radigactivities in.-the =
Day 14 and 21 samples were significantly higher than that in
the Days 7 samples at all pH's. However, this deficiency is

not significant enough to affect the understanding of the
fate of F6285 in water.’' Therefore, m_m:_quzg_um)_
dats reguirement is fulfilled. _ - ‘

B. . e X [=) - ‘ ] "
The registrant claimed that: (1) two major degradation
products (F6285 3-carboxylic acid, and F6285% 3~ .
hydroxymethyl) were adequately separated and identified by
TLC/HPLC, and further confirmed by mass spectrometer; and
(2) efforts were made to purify the samples by GC equipped
with 'a capillary column prior to MS, but with no success. -

3
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The registrant is conducting a new study which will be

carried eut for a longer period of time: {pcuib' ¥

year) €6 define the fate: of F6285 in the 2

the uﬂ?‘ fudy, the registrant will attempt
: spectral chaxaotcrizatian a&:

netaboiifﬁ of F628%. - "

Comments by EFGWB: .

P Based on the additicmar infomtion subnittoﬁ by thg .
. registrant, EFGWE belleves that the identity of twa; M
degradation products: (rezas S-carhoxylid acid, and '
F6285 3-hydroxymethg ) have been confirmed.. Reasons
are given belew: wio ; AN - -

. .. F6285 3-carboxgii@ &
fcllowing met:hddqtc

"

N
b}
e
2wl

'u\{";
JRe: s

- 29

bl

S Ce '

pnritiod mawx_ axbos | . :
peak at 29F and 298 ¥nd w ‘
(decarboxyXated" nelmlﬂs aiw of: fm a‘e;‘ .
, 372, 374, and 374 (m ﬁe«m k r’etm WWG
+ . chlerine atoms- at_ tht 3

- - ion.peak for tM proton

on f_3~hydroxy!¢thxli ﬂl&‘ fantis
ng methodsr

'usinq nass apect:mtry im cithor !I A
(Electron Impact} or CI (Chemical Ipaization}‘ o
. mode. Thias chemical was isclated by TIC | T
"~ prior to MS analysis. _The BRI spectral data
indicates the presence of & base peak at 333 . . .
- (due to fragmentation}. and a molecular fom - ..
cluster at 402, 404, and 406 (due to twe,
chlorine atoms at the phenyl ring). Its
- chemical identify was further confirmed by
- the €I mode. In that mass quctm, a

4.



is fulfilled
' foIIowing dat& for the test soils.

- T B A e Ad 2 Iyl R R bt
- : R : = T . o

molecular ion cluster at 403, 405, and 407

for M+l was obtained. These mass spectra are.
. corresponding to those of thc-refhrcncc

standarad. ;

2. Wﬁen available, the aerobic soil métabolisu étudy, N
currently in progress, should be submitted for review.
This new study would probably provide additional data
on the formation and decline of degradation products of -
F6285 and their identification.

3. Since the submitted study has demonstrated-the pattern
of decline of the parent compound,. and.identified.two
major degradation»products,

because'theﬂregistrant haa subnitteégthcr-'

e,

SciI<Typ¢~ ’ ‘CEC, mquieufgw Ficld ubisturo Capz, idéf?jr‘
'$45 Sandy Loam. 7.6 . . as.ar .

§46 Silt Loam 14.8 - T 3z.s

#47 Silty clay Loam  14.1 . 26.8

4§49 sand 0.6 ' 1.37

The registrant has request xz waiver: e£~th: CQn!ined; '
Rotational Crop (165-1) data requirement for the EUP. They
intend to amend the labels to show a rotaticnal crop
restriction indicating that the rotational erog must be

‘destroyed.

Comments by EFGWB: o

’EFGWB'concurs with this waiver request for the EUP.

-

Based on the low octanol/water partition coefficients for
F6285 (K, = 31, 10, and 0.3 at pR 5, 7, and 9
respectxvely), the registrant has requested a waiver of the
Bioaccumulatlon in Fish (165-4) data requirement.

" ekt B



Comments by EFGWB: o :

A § ta the registrant, the K, dats have Been
val By the EPA Product Chan.i:’try atier

i with this waiver request for
that &P can verity these K, values:

5%
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Page Ctg\\ is not included in this copy.

Pages through 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. i
Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

FIFRA registration data.

4 Information about a pending registration action.
The document is a duplicate of page(s)

The document is not responsive to the request.

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 request.
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DATA EVALUATION RECORD

f sToY 1
CHEM 1m . - Fezss ‘
FORMULATION--OG«ACTIVE‘ INGREDLENT

-------------------------------------,-------------.-----p ..... T -

. STUDY 1D 4192820 -

Kabler, K. and K. Nﬂlimen. 1991.4 Hydmtysfs as S fmtiou oﬁ plt at -

25 € of “"€-F6285. ABE Final Report No. 38404. - FMC Report No. PC-015F.
Unpublished. study performed by Analytical Big-Chemfstry Labeutcries, Ine.,
Columbia, MO, and suhitted bx FME Cerpotatfow, ﬁiw«tom .

DIRECT REVIEW TIME -6~ .~ = ..c-,g.,-?‘-.@----,. ......

REVIEWED: BY: L. Einart i
EDITED BY: _€. Cooke

g

Stad 3 entjst.f
Staf ,‘m.wm;

. _ it. Mfm: T
Appﬂevm B W Spangrw T L
e ORS‘ Bynam C“arporatfnu;-.f SR

L :- Rockville, MQ- -
- TEE: 30:-4&7«930&
APPRQVEII BY: - Mah Sﬁanm

TITLE:  Chemist. - o
ORG: EFGWB/EFED/OPR
TEL: i 3-557-2025

s IGNM'URE T

3 Macceptahle anc? cahmt"be us ‘ ,--f@éfu‘éﬂﬂ dat,a:
, t; at this tim. '
. _-tns reported to be re]ativelx staﬂe tc bydro’fysis with hatf- -
s of 143 days at pH 5, 207-375 days at' pi-7, and 348 days at pH 9 S
fn stertTe aqueous buffered sclutions that were:incubated: at 25 C in .
" the dark for 30 days. Identification of the only compound, present in:"
. the buffer solutions at all sampling inurva'ts, as meat Fszss was -
baseé on Tt.c and HPLC ana‘lysis. .

{1,17. . o N
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This study does not meet Subdivision N guidelines for the following
reasons: )

the mass spectrum of test substance in 30-day, PH 7 hydrolysis
sample and F6285 reference standard appeared to be different;
the basé peak in the mass spectrum of F6285 reference was m/z
307 compared to m/z 129 in the test substance; also the
fragment tons observed in the mass spectrum of reference
standard were not gresent in the mass spectrum of test :
substance making the chemical identity of hydrolysis product .
questionable; , - _

recoveries of initial (time 0) radioactivity in all test
sotutions steadily decreased from the §- to 7-day samples, then
increased in the 14-day samples ta anm equal or greater
concentration of that detected in the O-day samples, and again
steadily decreased from the 14- to 30-day samples.

In order for this study to be used to fulfill the Kydrolysis data
requirement, the registrant must address the differences in the mass
spectra of F6283 reference and test substance in the 30-day, PH 7
hydrolysis sample; provide mass spectra of test substance for O-day:
and 30-day, PH.5, 7, and 9 hydrolysis samples; provide mass spectral
anﬂg:is of hydrolysis samples by GC-MS rather then direct probe and
if the samples are not positively identified by mass spectrometry, -
employ other analytical methods such as NMR or IR to characterize the

“hydrolysis preduct. - ; .

The registrant must address what f'act'm"‘m"have caused the
decreases and increases in total radfoactivity recovered from. the
test solutions during the study. - -

METHODOLOGY:

Uniformly phenyT ring-labeled ['‘C}F6285 (radiochemical purity 98.5%,
specific activity 20.1 mCi/mMa¥, FME Corporation}), plus unlabeled
F6285 (purity 99.8%, FMC), dissolved in methanol, were added to four
flasks and the methanol was evaporated under nitrogen. The test :
substance was redissolved using sonication in filter-sterilized (0.22
u) aqueous buffered solutions adjusted to pH 5 (acetate}, pH 7 (one -
each 9!‘ TRIS and HEPES}, and pH 9 (borate); the nominal -concentration
of [}*C]F6285% in solution was 10 ppm. Aliquots of the test solutions
were transferred to autoclaved amber borosilicate glass culture
tubes, the tubes were sealed with Teflon-l1ined caps, and the samples
were incubated in the dark in an environmental chamber maintained at
25 £ 1 €. Duplicate tubes of each solution were removed for analysis

- at 0, 3.1, 5.1, 7, 14; 21, and 30 days posttreatment.

Duplicate aliquets (100 uk) of each test solution were analyzed for
total radioactivity using LSC. The remaining portion of each sample
was partitioned three times with ethy} acetate; the pH 9 test

-1.2- : ' ‘ ‘ . }Q”

TRiS - H/J/nyﬁefﬂyQ‘A’nt%o;rnétW/ | : o
HEPES_-—- N'L’H\/.‘{/W‘YQMVQFPM&S;)’C ~A 2" eMmefmc 0\6«)(
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solutions were neutralized with 1 N hydrochloric acid prior to :
partitioning. The organic phases were combined, and aliquots of the
or?aute and aqueous phases were analyzed for radioactivify using LSE. -
Aliquats of the pocled organic phase were alse analyzed using one~- '
dimensional TLC on silica gel plates developed with methyleng - -
chloride:methanol:concentrated ammonium hydroxide (85:15:1, vivivl,
Radioactive areas were detected using radioscanning and: o -
autoradiography. The radicaet} e areas were identified by comparisen
with a reference standard of [ "C]F6285 cochromatographed with the -
samples. The radicactive areas on the plates from the 0- and 30-day
samples were quantified by scraping the plates, eluting the residues
in methanol, and analyzing the eTuate by LSC. Additional aliquots of
_the 38-day samples were analyzed using HPLC on an 0DS-2 columm with
water:acetonitrile (65:35, v:v) as the mobile phase and UV detection
(220 nm}. Fractions were callected from the column at I-minute:
intervals and analyzed for radicactivity using LSC. Identification
of the peaks was made by comparison with an unlabeled reference
standard of F6288 cochromatographed with the samples. The identity

of parent F6285 was confirmed in samples of 30-day pit 7 (TRIS) test
salution using MS. S } o -

B ik

[ERTT N WSS Sk e 1.6~

g

Uniformly phenyl-ring Tabeled [''C]F6285 (vadfochemical purity =~ ;
98.5%), at 8.60-11.02 ppw, degraded with registrant-calTculated Haif- -
Tives of 143 days at pH 5, 207 and 375 days at pH 7, and 348 days at

pH 9 in sterile aguwus buffered solutions tha;‘ were incubated in the
dark at 25 + I C for 30 days (Tables II-¥). [ "C]F6288 was the only -
compound identified in the buffered sol stions at all sampling
intervals. At 30 days posttreatment, [ "C]F6285 comprised 80.2% of

the initial (time 0) parent recovered (73.2% of the fnitial
radioactivity} from the pH § solution, 86.0% of initial parent

recovered (79.4% of initial radioactivity) from the pH 7 HEPES-

- buffered solution, 89.7% of initial parent recovered (82.1% of .
initial radioactivity) from the pH 7 TRIS-buffered solutfon, and
89.3% of initial parent recovered (83.8% of initial radioactivity)
from the pit ¥ solution (Tables II-V}. Fallowing TLC anslysis of
organic extracts from the test solutions, approximately G-15% of the

~ ora;noseluiﬂqg radfoactivity was unaccounted for. Agqueous sciuble =

radfoactivity was <1.6% of the initial radioactivity (0.02-0.18 ppm)
in the test solutions at any sampling interval. Ouring the study,
material balances grior to TLC analysis of organic phases ra | from
86.6% te 107% of the initial radioactivity (Tables V¥I-IX}; following

- TLE, material balances ranged from 73.4% to 96.6% of the initia}
radigactivity. . .

Al

At the final sampling interval (30 days' posttreatﬁeut); the pH of the
test solutions were 5.20-5.47, 7.06-7.10 (HEPES buffer), 7.28-7.29
(TRIS buffer), and 8.81-8.85 (Table X). S :

o | 3,



COMMENTS:

I.

- Three preliminary studies were conducted using pH 5, 7 (TR}% anck

EFGUE prefers that {“C]residues in samples be separated by
chromatographic methods (such as TLC, HPLEC, or 6C) with at Teast
thred solvent systems of different po‘tarity, and that specific
compounds isolated by chromatography be identified using a -
confirmatory methods such as MS in addition to cemparison witb the R
of reference standards.

In this study the E"Clresidues in hydrolysis samples were idenﬁfied
as parent F6285 by one dimensional TLE and reverse phase HPLC. Mass

" spectra of the F6285 reference and test substance in the 30-day, PH 7

hydrolysis sample were also provided to.confirm the structure of the
hydrolysis product. Although the two samples cochromatographed on TLC
and HPLC their mass spectral distribution appeared to be different;
the base peak in the mass spectrum of F628% reference was m/z 307
compared to m/z 129 in the test substance; also the fragment ions
observed in the mass speetrum of F628% reference were not present in
the mass spectrum of test substance. This indicates that the ‘
hydrolysis product is not identical to the parent F6285 but may be
closely related in structure and, therefore, remained unresolved on
HPLC or TLC. On the other hand additional fragment fons that appeared
in _the mass spectrum of test substance could be the result of

“impurities; if this is the case mass spectral analysis of the

samples by GC/MS instead of solid probe would prove he'tpfu! in

- resalving this preblem. .

In all four test solutions, recovery of initiﬂ radioactiv%ty'_’
steadily decreased from the 0- to 7-day samples. However, in the 14-
day samplies, the concentration of recovered radioactivity abruptly
increased to an equal or greater concentration than that of the 0-day
samples, then recoveries again steadily decreased from the 14- to 30-

day samples. This anomal‘y was not addressed by the study authors.
" The study authors reporteé that HPLE analysis of 30-day samples of

the test solutions found parent F6285 comprised 99-108% of the
initial dose (Table XI). It could not be determined if this meant
percent of the initial (time 0) radioactivity detected in each test
solution, the percent of initial parent F6288 detected in each test

‘solution, or the percent of radioactivity applied to the HPLE. If

the results are expressed as percent of initial radicactivity, the
study authors need to address the discrepancy between the
concentrations of F6285 detected using HPLE as compared to TLC; using
TLE, FG285 comprised 87-95% of the initia‘l (time 0) radioactivity m
the 30-day ethyl acetate fractions. '

HEPES buffers), and 9 buffer solutions containing. 10 ppm [ C]F6285.
A preliminary 7-day hydrolysis study was conducted at 25 € to :
estimate rate constants and half-lives; at 7 days posttreatment,

parent F6285 comprised 90.7-93.4% the total radioactivity (Figure 3).

E A.second study determined that F6285 did not adsorb to nonsﬂanized

-1.4- : S
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' glassware during a 7-day incubation (Table I}. A stability study was
conducted at 4 € and -20 C and samples of the test solutions were
collected after 0, 3, and 7 days of storage. It was reported that
teta) radfoactivity in the test solutions remained “relatively
uncﬁngd" at both temperatures, but the data were not provided for
review. It could not readily be determined from the raw data how
Tong the test solutions were stored prior to LSC analysis and
extu{actfon, or how lTong extracts were stored prior to LSE and TLC
analysis. ' ' ' '

L
3
i
&5
3
X

The statistical estimations of the hydrolytic half-lives of F628% in
the pH 8, 7, and 9 test solutions that were rewrted are of limited - b
value because the calculations invelve extrapelation beyond the J
experimental time limits of the study. Data are often incapable of
accurately predicting trends outside of their range because small
differencés are magnified and reactions which appear te be Tinear

may, in fact, be curvilinear. : ' -

~
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Page is not included in this copy.

Pages WXy througH$S§9 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. e
Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.
Information ébout a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s)
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The document is not responsive to the request.

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 request.




DATA EVALUATION RECORD

STUDY 2

e e e e e e e e e e e e s e e o e e e a e - . = = . am = = m e e e

CHEM 129081 Methanesul fonamide
: (F6285) :

FORMULATION--00--ACTIVE INGREDIENT
STUDY 1: Schocken, M.J. 1994a. F6285 - Aquequs photolysis study :
following FIFRA guideline 161-2 and TSCA guideline 796.3700 (for quantum
yield determination). SLI Study No.: 282.1192.6113.720. SLI Report No.:
. 93-7-4849. FMC Study No.: 162E1293E1l. - Unpublished study performed by
Springborn Laboratories, Inc.,.Wareham, MA, and submitted Ey’FMC S
Corporation, Princeton, NJ. (MRID 43345424) - - . '

STUDY 2: Willut. J.M. 1995. Formation and decline of major %C-
sulfentrazone photoproducts in-buffered aqueous solution by simulated
sunlight. FMC Study No.: 162E1294E1. Unpublished study performed and.
submitted by FMC Corporation. Princeton, NJ. (MRID 43588601)

.............................................................................

REVIEWED BY: Larry Liu LT o
¥ TITLE: Environmental Scientist ?Q‘///' ‘ | ,

- ORG: EFGWB/EFED/QOPP
TEL: 703-305-5372

SIGNATURE:
(CONCLUSIONS: . o o
Degradation - 0 T. adation in Water e

1. Two studies were submitted to satisfy the Aqueous Photolysis data
: requirement. Because the first aqueous photolysis -study was
terminated before the formation and decline of the degradation
‘products could be defined, the regjstrant conducted another study in
which the period of light exposure was extended to 10 days.

- 2. The!first. study cannot be used to fulfill data requirements because:
(1) the experiment was terminated before thé formation and dectine of
the major degradation products could be defined; and (2) the
intensity of the artificial ]ight source was only 12% that of natural

~ sunlight (70 and 558 watts/m, respectively). :

3. The second study can be used to fulfill data requirements. Results
from the second study are summarized below:

1 \ . ' f;'
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"Phenyl ring- and carbonyl-labeled [**CImethanesulfonamide [N-(2,4-
dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methy1-5-0x0-1H-1;2,4-
triazol-1-y1]phenyl)methanesulfonamide; F6285] photodegraded with
half-lives of 12, 1, and 1 hours in sterile, aqueous pH 5, 7, and 9
buffer solutions, respectively, that were continuously irradiated at
25+ C for u? to 10 days with a UV-filtered xenon arc lamp. The : 3
artificial light source had an emission spectrum,betwgen 300 and 800 .
nm, and the intensity ranged from 521.9-536.4 watts/m°. The "
intensity of artificial 1; ht was very close to that of natural
sunlight. In contrast, [“"Clmethanesulfonamide was relatively stable
in the dark at all three pH.levels for the duration of the exposure
period. In the irradiated solutions, sulfentrazone was rapidly
dechlorinated and hydroxylated into 2,4-dihydroxy sulfentrazone and
‘des-dichloromonohydroxy sulfentrazone. These two degadates were
short-Tived; the chemical bond between the phenyl and the triazole
rings was subsequently cleaved, resulting methyl triazole, 1,3-
dihydroxybenzene, and methyl triazole oxidation product.

-

1{14 the pH 5 irradiated s ions. / ! 1 :
[ Clmethanesulfongmigg.‘{L Clmethanesulfonamide degraded with a half-
1ife of 12 hours. [“'C]Methanesulfonamide was 95.2% of the applied
immediately posttreatment, 87.4 at 2 hours, 70.7 at 6 hours, 51.3 at

. 11.4 hours, and 5.7% at 96 hours. Although two photodegradation -
products ‘(i.e., 2.4-dihydroxy sulfentrazone and des- - o
dichloromonohydroxy sulfentrazone) were detected, none of them
reached 10% of the applied. Methyl triazole-and methyl triazole )
oxidation product were the major degradation products, reaching 42.4%
and 11.2%, respectively, of the applied at the end of 10 days of
exposure. : ~ _ '

I{hthe pH 7 irradiated soggtiong treated with carbonyl-Tabeled
[ Clmethanesulfonggide. [*"CImethanesulfonamide degraded with a half-
Tife of 1 hour. [“'CIMethanesulfonamide was 55.9% of the applied at
"1 hour posttreatment, 32.6% at 2 hours, 11.1% at 4 hours, and 0.6% at
12 hours. ‘Although more than 10 degradation preducts were detected.,-
only des-dichloromonohydroxy sulfentrazone and Z.4-dihydroxy -
sulfentrazone exceeded 10% of the applied during the course of the
study. Des-dichloromonohydroxy sulfentrazone increased from 4.0% to
a maximum 12.8% of the applied at 4 hours posttreatment. 2.4- =
dihydroxy sulfentrazone .increased from 5.4% to a maximum 11.7% of the
applied at 4 hours posttreatment. Methyl triazole was the major
degradation product. reaching 25.7% of the applied at the end of 10
days of exposure. B :

gt

Ip the pH 9 irradiated solgtions treated with carbonyl-labeled-

] 4Clmethanesu1fong&1qg, [**CImethanesulfonamide degraded with a half-
Tife of 1 hour. [“C]Methanesulfonamide was 95.6% of the applied

_ immediately posttreatment, 54.6% at 1 hour, 23.4% at 2 hours. and
2.8% at 6 hours posttreatment. 2,4-dihydroxy sulfentrazone and
desdichloromonohydroxy sulfentrazone reached maximums of 11.2 and
8.3% of the applied, respectively, at 4 hours posttreatment: both -
degradates were no longer detectable following 24 hours of exposure.

. | 55




'Methy1 triazole and methyl triazole oxidation product were the major
degradation products, reaching 49% and 17.1%, respectively of the
applied at the end of 10 days of exposure.

Igsthe pH 9 irradiated so!gtions treated with phenyl ring-labeled

[ "Clmethanesulfonamide, [ C]methanesu1fonam1d§ degraded with a
registrant-calculated half-life of 1 hours. [*C]Methariesulfonamide
was 93.5% of the applied immediately posttreatment, 54.5% at 1.1
hours, 8.6% at 4 hours, and 6.4% at 5.9 hours posttreatment. 2.4-
dihydroxy sulfentrazone and desdichloromonohydroxy sulfentrazone were
maximums of 17.8 and 9.3% of the applied. respectively, at 6 hours
posttreatment. 1,3-dihydroxybenzene increased continuously from
'non-detectable” to a maximum 21.5% of the applied at 10 days
-posttreatment. : . ‘

- 5. . This study is acceptable and fulfills EPA Data Requirements for

Registering Pesticides by providing information on the = = -
pgptodegradation of: phenyl ring- and carbonyl-labeled . ' i
[**CImethanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methyl-5-ox0-1H-1,2,4-triazol-1-y1JphenyT)methane- ‘
sulfonamide] in sterile aqueous buffered solutions at pH 5. 7,7and 9. . .

5. M,

additional information on the photodegradation of L
CImethanesulfonamide in water is required at this time. :

METHODOLOGY : e
First Aqueous Photolysis Study - S o

Phenyl ring-labeled [U-**CImethanesulfonamide or carbonyl-Tabeled

. [7"CImethanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
-dihydro-3-methy1-5-oxo0-1H-1,2,4-triazol-1-ylIphenyl)methane-
sulfonamide; F6285; radiochemical purities >98.6%, specific -
“activities 17.2 and 21.8 mCi/mMol, respectively, Du Pont],. dissolved
in -acetonitrile, was added at approximately 15 mg/L to sterilized.
(autoclaved) pH. 5 (0.01 M acetate), 7.(0.005 M HEPES) or 9 (0.005 M
borate). buffer.sotutions: the concentration of the acetonitrile
cosolvent in_the final solutions did not exceed 1% by volume.
Duplicate alf$uets of each treated buffer solution were collected
immediately after treatment for analysis. Additional aliquots.of the
test solutions were transferred to quartz or borosilicate glass tubes
(12'x.100 mm). The tubes were filled completely (approximately 12
mk), leaving no headspace; 28 tubes were prepared for each treatment
combination. Additional tubes were filled with para-nitroaniscle
(PNA), an actinometer which would be used to determine quantum yield.
The tubes were sealed with Teflon-Tined caps. and the borosilicate
glass tubes (both buffer and PNA solutions) were wrapped in aluminum

~ foil to serve as dark controls. - ,

A1l of the filled tubes were placed on black, nonreflective stainless
steel racks that were positioned 45° to the horizontal within-a -
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Heraeus Suntest Accelerated Exposure Unit (Figure 4). The solutions
were irradiated with a xenon arc lamp filtered to remove wavelengths
<300 nm. The lamp had an emission spectrum between-300. and 850 nm,
and an 1ntensgty that was approximately }2% that of natural sunlight
(69.6 watts/m“ compared to 558.0 watts/m" for the lamp and sunlight,
respectively; Figures 5 and 6). The 1ight intensity of the xenon arc
lamp was measured with a hand-held radiometer/photometer. The
photolysis chamber was maintained at 25-28 C by circulating a

- refrigerated mixture of water:ethylene glycol through coils within
the sample racks: the temperature of the solutions was measured with -
a thermometer placed in a tube of water located on the sample rack.
Duplicate tubes of the irradiated and dark control solutions were
collected for analysis at 1.5, 3, 6, and 8 hours posttreatment. The
samples were analyzed on the day sampled, or were stored refrigerated
in an.amber vial. The pH of the test solutions was monitored at each
~ sampling interval. .

REEEVECIR | TR

Because 8 hours proved to be insufficient to establish the half-life.

of methanesulfonamide in the pH 5 sotution, the experiment was '
repeated using nonradiolabeled methanesulfonamide (purity 95%).
Methanesulfonamide, dissolved in acetonitrile, was added at . T
a?proximately 15 mg/L to a pH 5 (0.01 M.acetate) buffer solution. s
Aliquots of the treated solution were transferred ta individual 5

tubes, then incubated as previously described. Duglitate tubes of *

the irradiated and dark control salutions were collected for-analysis

at 0, 2, 4, 8, 12, and 22.5 hours posttreatment. =~ : _

In order to generate sufficient quantities of degradates for :
iggntification and characterization, phenyl or carbonyl ring-labele
[**CImethanesul fonamide was added at 100 mg/L to pH 7 and pH 9 buffer
solutions. The pH 7 solutions were irradiated for .8 hours on day 1
and an additional 6 hours-on day 2; the pH 9 solutions were

- irradiated intermittently for a toEg] of 19 hours. over 3 consecutive
. days. Also, phenyl ring-labeled [“CImethanesulfonamide was added at
15 mg/L to pH 9 buffer solution, then the solutions were irradiated

- for 8 hours. -FoHowing irradiation, the solutions were stored frozen

in amber bottles until amalysis. .

Aliquots of each solution were analyzed for total radioactivity using
LSC. Additionat aliquots of the test solutions were analyzed by HPLC
using a Phenomenex Ultremex C-18 column eluted with _
~ acetonitrile:water:phosphoric acid (45:55:1 for parent; 20:80:0.1 to
80:20:0.1 to 20:80:0.1 for degradates): tﬂ? column was equipped with
UV (230 nm) and radiometric detection. [*"C]Compounds were >
identified by comparison of the .retention times with those of -
nonlabeled reference standards of methanesulfonamide, 3-hydroxymethyl
F6285, 3-carboxylic acid F6285, 3-desmethyl F6285, 5’ -nitro F6285, 4-
desdifluoromethyl F6285, 5’ -desmethylsulfonyl. F6285, 3-desmethyl-4-
desdifluoromethyl F6285, 4-N-methyl-3-difluoromethyl triazolinone,
~and desdichloro F6285. The 1imit of quantification was 0.206 mg/L.
Aliquots of some duplicate samples were combined, then concentrated
by solid-phase extraction or partitioning with ethyl acetate prior to

. ] , \
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HPLC analysis. The identities of the ['C]compounds were confirmed
using LC/MS or GC/MS. ' -

Second Aaueous Photolysis Study

4

Because the first aqueous ﬁhotolysis study was terminated before the .
formation and decline of the degradation products could be defined,
after consulting with EFGWB staff, the registrant decided to conduct
another study in which the period of light. exposure was extended to
10 days. Samples were analyzed at 0, 1, 2, 4, 6, 12, 24 hours, 2, 4,
7, and 10 days posttreatment. Since the methods used in the second
?tudg ger$ very similar to the first study. refer to the first study
or details.: ' o . '

The test solutions were continuously irradiated at 25+ C with a UV-.
- filtered xenon arc lamp. In order to determine the 1ight intensity
" and spectrum at the beginning and the end of exposure, a Li-Cor Li-
1800 (Li-Cor Inc., Lincoln, NE) spectroradiometer was used. The
artificial light source had an emission spectrum: between 300 and 800
nm, and the intensity ranged from 521.9-536.4 watts/m".. The
intensity of artificial light at the beginning of the study was .
compared with that of natural sunlight on a clear day at 12:13 PM in
Princeton, NJ (Figure 1). - R e g

Z

In addition to the TLC, HPLC. GC/MS, and LC/MS used im the first %
study, additional instruments were used in the second study to
identify unknown compoungds and C0,/CO. The confirmation of the
identities of “°CO, and “'CO as.photodegradation products was
accomplished by using a Kratos Concept IH mass spectrometer. The
instrument was turned with nitrogen and oxygen, and with CF,.
Nuclear Magnetic Resanance (NMR)ASQectrum analyses. were conducted
using. a Bruker AMX2-500. The samples for NMR analysis were
evaporated to dryness under a stream of nitrogen gas and

. reconstituted in MeOD (an isotope of MeOH). S

DATA SUMMARY :

© First Aqueous Photolysis Study

Phenyl ring- and-carbonyl-labeled [*CImethanesul fonamide (N-[2,4-
dichlore-5[4- (difluoromethyl)-4,5-dihydro-3-methyl-5-o0x0-1H-1,2.4- -
triazol-1-y1]phenylimethanesulfonamide; F6285; radiochemical purities
>98.6%), at 15 mg/L, photodegraded with registrant-calculated half-
Tives of 8.39-9.56, 2:22-3.05, and. 2.45-3.09 hours: in sterile, -
aqueous pH 5, 7, and 9 buffer solutions, respectively. that were
continuously irradiated at 25-28 C for up to 22 hours with a UV- - .
filtered xenon arc lamp. The artificial 1ight source had an emission
spectrum between 300 and 850 nm, and an intensity that was
approximately 12% that of natung]-sun]ight (69.6 and 558.0 wat;s/n?.
respectively). In contrast, [“"Clmethanesulfonamide was relatively
,stag1e in the corresponding dark control solutions during 8 hours of
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incubation. Five degradates were identified in the irradiated
solutions: : :

2-hydroxy-4-chloro F6285 ("Photodegradate 16"),

A3-desmethy1-4-desd1f1uoromethy1 F6285 (“Photodegradéte 9"},
desdichloromonohydroxy F6285 ("Photodegradate 10"),
2-chloro-4-hydroxy F6285 ("Phdtodegradate 12"), and

.a compound resulting from the c]eavage of the triazolinone ring
("Photodegradate 4C"). ,

'»Ighthe pH 5 irradiated soggt1ons treated,w1th phenyl ring-labeled °
[“"Clmethanesul fonamide, [

Clmethanesul fonamide degraded with a
, gg1strant -calculated half-Tife of 9.56 hours (Table V).
["CIMethanesulfonamide was 98.3% of the applied immediately
posttreatment, 67.2-67.3% at 3 and 6 hours, and 56.6% at 8 hours .
(Table XIX). When the study was repeated under similar cond1t1ons
methanesulfonamide was 98.7% of the applied immediately *
ﬁosttreatment 55.3% at 8 hours, 43.1% at 12 hours, and 20. 9% at 22 )
ours (reviewer-calculated from Table XVII). The major degradate, 2- -
hydroxy-4-chloro F6285, was a maximum of 10% of the apg11ed at 6
hours posttreatment, and was 8.3% at 8 hours (Table XI
Desdic 1or0monohydroxy F6285 and 2-chioro-4-hydroxy F6285 were -
" maximums of 4.9 and 8.7% of the gpp]1ed respectively, at 8 hours
posttreatment. Six additional [*"Clcompounds were isolated, each at
<6.6% of the applied. but were, not identified. In the dark control
solutions, no degradation of [* Clmethanesulfonamide was noted (Table
VI). At 8 hours posttreatment, the material balances of the '
irradiated and dark control solutions were 94 8 and 95 3% of the\
- _applied, respectively (Tab]e XIV).

: Ig‘the H 7 irradiated soluti ith phenyT ring-labeled
. ["Clmethanesulfonamide, [ C]methanesu]fbnam1de degraded with a
registrant-calculated half-1ife of 2.22 hours- (Table V). -
[*"CIMethanesulfonamide was 98.1-98.3% of the a gphed immediately
posttreatment 44.3-46.5% at 3 hours, 24.3-41.5% at 6 hours, and
14.5-17.1% at 8 hours (Table XIX). 3- -Desmethy1-4- desd1f1uoromethy]
F6285 increased to 15.2-21.3% of the applied at 6 and 8 hours
posttreatment. Desdichloromonohydroxy F6285 was a maximum 13.9-17.9%
of the applied at 3 and 6 hours posttreatment, and was 12.1-16.1% at
8 hours. . 2-Hydroxy-4-chloro F6285 increased to 6.0-7.9% of the'~
applied at 8 hours posttreatment, and 2-chloro-4- hydrgfy F6285 ‘was. a
maximum 5.3-5.6% at 1.5 hours. Thirteen additional [*°C]compounds

_ were isolated, each at <7.4% of the applied, but were not identified.

Ig the dark control solutions, no degradation of

[**CImethanesul fonamide was noted (Table VII). At '8 hours
posttreatment, the material balances of the irradiated and dark
congro] solutions were 94.5 and 96.5% of the applied. respectively
(Table XV).

.



I[hthe pH 9 irradiated solgtions treated with phenyl ring-labeled
[_Clmethanesulfonamide. [*“CJlmethanesulfonamide degraded with a
rggTStrant-calcuTated half-life of 3.09 hours (Table ¥). -
[*"CIMethanesulfonamide was 98.4% of the aeg]ied immediately
posttreatment, 74.6% at 3 hours, 16.2% at 6 hours, and 20.9% at 8
hours posttreatment (Table XIX). 3-Desmethyl-4-desdifluoromethyt
F6285 and desdichloromonohydroxy F6285 were maximums of 19.5 and
12.1% of the applied, respectively, at 8 hours posttreatment: 2-
chloro-4-hydroxy F6285 was a maximum 4.0% at 3 hours; and 2-hydroxy-
4-chloro F6285 was isolated, but not in sufficient concentrations to
quantify. "Photodegradate 1" and "Photodegradate 2", which totated
12.8 and 8.3% of the applied at 8 hours posttreatment. were :
determined to consist of several compounds, nope present. at >10% of
the applied [pages 53-55]. Nine additional [*'C]compounds were
isolated, each at <9.3% of th 4app1ied, but were not identified. In
the dark control solutions, [“Cimethanesulfonamide was 95.3% of the
applied immediately posttreatment and 94.0% at. 8 hours (reviewer-
calculated from Table VIII}. At 8 hours posttreatment, the material
balances of the irradiated and dark control solutions were 99.8 and

- 96.7% of the applied, respectively (Table: XVI).. : ’

Ighthe H 5 irradiated solutions treated with carbonyl-labele
[ Clmethanesulfopamide, [“"Clmethanesulfonamide degraded with a
r gistrant-calcu]ated half-life of 8.39 hours (Table V). ,
[“"CIMethanesulfonamide was 100% of the applied immediately
posttreatment, 81.1% of the applied at 6 hours, and 60% at 8 hours
(Table XX). 2-Hydroxy-4-chloro F6285, desdichloromonohydroxy F6285,
2-chloro-4-hydroxy F6285, and "Photodegradate 4C" were maximums of .
5.0- 3.1, 9.5, and 8.3% of the agp]ied. respectively, at 8 hours :
posttreatment. Six additional [**C]lcompounds were isolated, each at _
<5.3% of thel pplied, but were not identified. In the dark control
solutions, [““Clmethanesulfonamide was 94.6% of the applied -
- immediately posttreatment and 92.0% at 8 hours (reviewer-calculated
from Table VI). At 8 hours posttreatment, the material balances of
" the irradiated.and dark control solutions. were 96:0 and 96.7% of the -
applied, respectively (Table XIV). - S

Moy

£y 1‘11 . (

In the oH 7 i . . | . v1-1
lEhCImgthanggglfggamidg. [“"CImethanesulfonamide degraded with a
- registrant-calculated half-1ife of 3.05 hours (Table V).
[“C]Methanesulfonamide was 100% of the aa?1ied;immediate1y
posttreatment, 42.0-78.9% at 3 hours, 17.6-43.5% at 6 hours, and
25.4-27.4% at 8 hours posttreatment (Table XX). 3-Desmethyl-4-
desdifluoromethyl F6285 and desdichloromonohydroxy F6285 were

maximums of 13.2-19.7 and 11.6-14.6% of the ‘applied, respectively, at R

6 and 8 hours posttreatment. 2-Hydroxy-4-chloro F6285 was 2.8-3.8%
of the.applied at 3 through 8 hours posttreatment: 2-chloro-4-hydroxy
F6285 was 3.3-6.9% at 3 through 8 hours: and "Phg}odegradate 4C" was
7.6-12.6% at 6 and 8 hours.. Eleven additional [“"C]compounds were
isolated, each at <7.4% of thglapplied.-but were not identified. In
the dark control solutions. [“Clmethanesulfonamide was 94.0% of the
applied immediately posttreatment and 92.0% at 8 hours (reviewer-
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ca]cu]atedvfrom Table VII). At 8 hours posttreatment, the material
‘balances of the irradiated and dark control solutions were 96.7 and
95.4% of the applied. respectively (Table Xv). -

Iﬂlthe pH 9 irradiated so!gtions freated with carbonyl-Tabeled
[ Clmethanesulfonamide. [*"CImethanesulfonamide degraded with a
r §1strant-ca1cu1ated half-1ife of 2.45 hours (Table V). -
[“"CIMethanesulfonamide was 100% of the applied immediately

- posttreatment, 73.7% at 1.5 hours, 52.7% at 3 hours. 13.9% at 6
hours, and 5.8% at 8 hours posttreatment (Table XX). "Photodegradate
4C" increased to a maximum 31.3% of the applied at 8 hours : &
posttreatment. 3-Desmethyl-4-desdifluoromethyl F6285 and
desdichloromonohydroxy F6285-were maximums of 21.2 and 9.9% of the
applied, respectively, at 6 hours posttreatment: and 2-chloro-4-
hydroxy F6285 was a maximum 5.9% ‘at 3 hours. “"Photodegradate 1" and
"Photodegradate 2", which totaled 6.2 and 10.7% of the apg]ied~at 8
hours posttreatment, were determined to consist of several compounds,
none present at >10% of the applied [pages. 53-55]. 2-Hydroxy 4- L
chloro F6285 was isolated, byt not in sufficient. concentrations to - L
quantify. Five additional [“'C]compounds were-isolated, each at = e
<9.0% of thelﬁyplied, but were not identified.. In the dark control .= =% -
solutions, ["Clmethanesulfonamide was 94.7% of the applied 3 ;
immediately posttreatment and 88.0% at 8 hours -(reviewer-calculateds = . -.
from Table VIII). At 8 hours posttreatment, the material balances ef
the irradiated and dark control solutions were 99.0 and 98.1% of th&
applied, respectively (Table XVI). S ,

Second Aqueous Photolysis Study

Phenyl ring- and carbonyl-labeled [**CImethaneésulfonamide [N-(2.4-
~ dichloro-5-[4-(difluoromethyl}-4,5-dihydro-3-methy1-5-oxo-1H-1,2,4-
triazol-1-yl]phenyl)methanesulfonamide; F6285] photodegraded with
half-1ives of 12, 1, and 1 hours in sterile; aqueous pH 5, 7, and 9 .
“buffer solutions, respectively, that were continuously irradiated at
25 C for up to 10 days with a UV-filtered xenon arc lamp. . The
artificial 1ight source had an emission»spectrum'be}:gen_%gﬂ and 800
.~ The -
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nm, and the intensity ranged from 521.9-536.4 watts The.
intensity of the~art1f1cie} tight was very close to that of natural
sunlight. In contrast, [“"Clmethanesulfonamide was relatively stable
in the dark at all three pH levels for the duration of the exposure
period. 2,4-dihydroxy sulfentrazone and des-dichloromonohydroxy
sulfentrazone were detected in the irradiated solutions; however,
they wére short-lived. The major degradates detected in the = .
irradtated solutions were methyl triazole, methyl triazole oxidation
product, and 2,4-dihydroxybenzene. The chemical structures for these
degradation products can be found in Figure 17.

In the pH 5 irradiated solytions treated with carbonyl-labeled
[“Clmethanesulfonamide, [~"Clmethanesulfonamide degraded with a
registrant-calculated half-1ife of 12 hours (Table 16) .-
["CIMethanesulfonamide was 95.2% of the applied immediately '
posttreatment, 87.4 at 2 hours, 70.7 at 6 hours, 51.3 at- 11.4 hours,
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~ ‘the course of the study. Des-dichloromon

and 5.7% at 96 hours (Table 16, Figure 37). Although two
photodegradation products (i.e., 2,4-dihydroxy sulfentrazone and des-
dichloromonohydroxy sulfentrazone) were detected, none of ‘them =
reached 10% of the applied. Methyl triazole and methy! triazole
oxidation product were the major degradation products. reaching 42.4%
and 11.2%, respectively, of the applied at the end of 10 days of
exposure. In the dark control solutions, no degradation of
[“"CImethanesulfonamide was noted. At 10 days posttreatment, the
-material balances of the irradiated and dark control solutions were
86.8 and 102.9% of the applied.-respectively:

Ighthe H 7 irradiated solytions treated with carbonyl-labeled.
[ "Clmethanesulfonamide, [“"CImethanesulfonamide: degraded with a
registrant-calculated half-1ife of 1 hour-(Table 13). = -
[*"CIMethanesulfonamide was 55.9% of the agETied“at 1 hour
ﬁosttreatment. 32.6% at 2 hours, 11.1% at 4 hours, and 0.6% at 12
ours, (Table 13, Figure 34). Although more than 10 degradation
products were detected, only des-dichloromonohydroxy: sulfentrazone
and 2,4-dihydroxy sulfentrazone exceeded 10% of -the applied during
hydroxy: sulfentrazone
siied: at 4 hours. -

increased from 4.0% to a maximum 12:8% of thi

posttreatment. 2,4-dihydroxy sulfentrazone ificreased:from 5.43 to 4.

maximum 11.7% of the applied at 4 hour'4posttreatmént, . In the dar
control solutions, no degradation of ["Clmetharesulfonamide was -
-noted. At 10 days posttreatment, the material balances.of the
irradiated and dark _control solutions were 93:3. dnd 98% of. the
applied, respectively. o N

: 'et.iﬁsw%is'—f‘s.; £
e ? .

In the pH 9 irradiated solytions treated with carbonyl-labeled
[ ‘Clmethanesulfonamide. [“"CImethanesulfonamide degraded with a
registrant-calculated haif-life of 1 hour (Table-14). =~ - .
[*"C]Methanesulfonamide was 95.6% of the applied immediately T
posttreatment. 54.6% at 1 hour, 23.4% at 2 hours, and 2.8% at 6 hours
_posttreatment (Table 14, Figure 35). 2, 4-dihydroxyssulfentrazone and-
des-dichloromonehydroxy sulfentrazone reachéd maximung of.11.2 and -
8.3% of the applied, respectively, at 4 hours posttreatmerit; both
degradates were no longer detectable following 24 hours ef exposure. .
Methyl triazole and methyl triazole oxidation product: were: the major
degradation ﬁgpducts, reaching 49% and 17.1%, respectively of the
applied at the end of 10 days ﬁf exposure. - In the dark control -
sofutions, no degradation of [“"Clmethanesulfonamide was noted. At
10 days posttreatment, the material balances of the irradiated and
dark control solutions were 84.5 and 103.5% of the applied,
respectively. P

4I{kthe- H 9 irradiated solutions-treated with phenyl ring-labeled

[ "Clmethanesulfonamide, [ 'Clmethanesulfonamide degraded with a

~registrant-calculated half-1ife of 1 hours (Table 15).
[“"CIMethanesulfonamide was 93.5% of the applied immediately

posttreatment, 54.5% at 1.1 hours, 8.6% at 4 hours, and 6.4% at 5.9

hours Eosttreatment (Table 15). 2.4-dihydroxy sulfentrazone and

~ desdichloromonohydroxy sulfentrazone were maximums of 17.8 and 9.3%
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of the~apg]1ed, respectively, at 6 hours. posttreatment. 1,3-
dihydroxybenzene increased continuously from "non-detectable" to a
maximum 21.5% of the1 pplied at 10 days posttreatment. In the dark
controt solutions. [*“CImethanesulfonamide was stable. At 10 days
posttreatment, the material balances of the irradiated and dark
control solutions were 100.7 and 84.1% of the applied, respectively.

The test solutions were continuously irradiated at 25+ C for up to 10
days with a UV-filtered xenon arc lamp. The artificial light source
~had an emission spectrum betweep 300 and 800 nm, and the intensity
ranged from 521.9-536.4 watts/m“: The intensity of- artificial Tight
was very close to that of natural sunlight (Figure 1). '

The confirmation of the-identities of the parent compound and its.
degradates was accomplished-by using TLC, HPLC, GC/MS, LC/MS, and
NMR. . The HPLC-purified photodegradation products were subject to
chemical ionization (CI) and/or electron impact (EI) direct probe
pass spectral analysis. The direct probe MS spectrumjgf standard
CLcarbonyl]sulfentrazone demonstrated a parent. ion (*°C M+2) with
m/e 388 and a major fragment peak at m/e 353 due to the loss of
chlorine (figureLZS). As a comparison, the direct probe EI MS
spectrum of the *“C-[carbonyl]sulfentrazone isolated from the pH 5 :
- buffer exposed for 1 hour is given in Figure 24.

-

The identity of 2,4-dihydroxy-sulfentrazone (a shorgilived degradate)
which was isolated at 26 minutes by HPLC from the [**C]carbonyl- .
labeled sulfentrazone treated pH 7 sample after 4 hours of exposure
(Figure 9) was further confirmed by direct probe EI MS analysis. An
ion (M-H) with m/e at 349 matched with the loss of both. chlorine and
replacement with two hydroxyl grouEs from the parent compound (Figure
18). The first major fragment pea

of the methyl group. _

Another short-Tived degradate (des-dichloro-monohydroxy -
sulfentrazone) was detected at 31 minutes by ‘HPLC (Figure 9). The .
identity of this compound was further confirmed by LC/MS. An jon (M-
H) at m/e 333 was found, which was consistent with the loss of both. -
chlorine atoms-and rep]aggment,of.a_single hydroxyl group (Figure
20). A peak of 335 for “"C M+2 was also observed. Although the
position of the hydroxyl group on the ring could not be confirmed.
the author stated that it could be located at the 2 or 4 position.

Methyl'triazg}e was the major accumulating photodegradtion products
formed from ““C[carbonyl]sulfentrazone at pH.5, 7, and 9 solutions.
Results from the analysis of the HPLC-isolated methyl triazole’
(retention time=19 qgnutes) by direct probe MS showed the (MH)™ peak
at m/e ‘150 and the ""C M+2 peak at m/e 152 (Figure 26). The major
fragment had a peak at m/e 99 due to the loss of the CF,H group. .

A major'combound was detected at 13.7 minﬁtes by HPLC. however, no
definite confirmation could be made by -MS analysis. Based on the
presence of a mass of 149 and a fragmentation pattern similar methyl

10 ' | ‘ég%;

at 335 was likely due to the loss -
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triazole during the direct probe MS analysis on a HPLC-purified
sample (Figure 29), the author suggested that the compound is
structurally related to methyl triazole. Due to the short HPLC
retention time, the author concluded that the compound might be the
.restlt of the oxidation of the methyl group to alcohol or acid. ‘
Therefore, the author called the compound as methyl triazole .
oxidation product. :

Results from the direct probe MS analysi$ of the HPLC-isolated
photodegradation product with 14-15 minute retention time in MeGD
Showed mu1t1E1e peaks from m/e 109-114. (Figure 30). The presence of
multiple peaks was due to deuterium exchange. - The compound was
identified as dihydroxybenzene which had an (M-H) of '109. The first
set of fragment peaks (with the largest peak at 95) was due to the-
loss of the first hydroxy group. The second set of fragment peaks .
(the Targest peak was at 79) was caused by the loss of the second-
hydroxyl group. Based on the retention times of three
dihydroxybenzene isomers (i.e., 2,3-dihydroxybenzene, 2.4-
dihydroxybenzene, 2.5-dihydroxybenzene), this compound was further
identified as 2.4-dihydroxybenzene (also known as resorcinol).

. COMMENTS:

1. The two most polar HPLC peaks. designated, "Photodegradate 1" ;
(retention time 3.0-3.4 minutes) and "Photodegradate 2" (retention
time 4.0-4.3 minutes), comprised >10% of the applied in the = -
irradiated pH 9 buffer solutions. Further analysis of additional
samples established that both compounds consisted of several
campounds, none exceeding 10% of the radioactivity. Attempts to
identify the isolated fractions using LC/MS were unsuccessful due to
their complexity and polar nature. ' :

2. _The sampling intervals and duration of the-photodegradation
experiments were determined on the basis of the results of a g
preliminary stggy in which pH.7 buffer solution treated with pheny
ring-labeled [*"Clmethanesulfonamide was irradiated continuously with

the xenon -arc. tamp. for 8 hours. -

3.  For the solutions treated with the phenyl ring label, the pHs were
- 5.05-5.10 for pH 5, 7.32-7.39 for BH 7. and 9.06-9.09 for pH 9. For
the-solutions treated with-the carbonyl label, the pHs were 4.96-4.99
far pH' 5, 6.99-7.04 for pH 7, and 9.00-9.04 for pH 9.

. ! ! : :
4. The samples were stored refrigerated or frozen prior to HPLC -

- analysis. Storage stability was studied in a preliminary experiment
in which chromatograﬁhic profiles were obtained for a 12-hour :
irradiated sample (phenyl label, pH 7) and the same sample analyzed

- after 2 weeks of refrigeratigp. The similarity between the profiles
- confirmed the stability of [*"Clcompounds following refrigerator
storage (Figures 51 and 52). -

»
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1.

'photodegraded faster when the intensity of the artificial light was

- by the study author, these va

Results from the first aqueous photolysis study indicated that -
methanesulfonamide degraded rapidly under 1ight conditions that were
only 12%¥ that of natural sunlight in the wavelength range of 300 to -
850 nm. Thus, more rapid degradation of methanesulfonamide would be
expected under higher intensity sunlight conditions. Results from - g
the second aqueous photolysis study proved that the parent compound -

greater. :

In the first aqueous photolysis. study, the solubility of

methanesul fonamide in water at pH 7 was reported to be 780 mg/L at
25C. In the second aqueous: photolysis study, the water solubility
was reported to be 490 ppm at pH 6 and 2,000 ppm at pH 7.5 at room
temperature (page 19). - - o »

The UV-Vis adsorption,spectrum for methanesquonémidé in water at 15 -
mg/L is provided in Figure 7. Absorbance for methanesulfonamide. in
the buffer solutions is provided.in Tables II through IV. - .

The proposed pathway for the photolytic degradation.ef ~ - . .
methanesul fonamide, which includes dechlorination, phenyt-ring
hydroxylation, loss of the difluoromethyl and methyl substitutes from
the triazolinone ring, and cleavage between the phenyl and . =

triazolinone rings, is presented in Figure 50. , ) ¥

phptoreact with number of photons absorbed) of . .- - -
[“"CImethanesulfonamide for both radiclabels at each pH through the
use of the actinometer, Bgra-nitroaniso}e (PNA). The quantum yields
of phenyl ring-labeled [“'CIlmethanesulfonamide were determined to be
2.34, 0.253, and 0.128 at le . 7. and 9, respectively. The quantum
yields of carbonyl-labeled [“'Clmethanesulfonamide were determined to
be 1.94, 0.134, and 0.118 at QH 5, 7, and 9, respectively. As stated
ues indicate that methanesulfonamide
(F6285) is "apparently very efficient in-undergoing photoreactions
after photon capture. In particular, F6285 in solutiom at pH 5 .
apparently undergoes secondary chain reaction.after absorption of a
iéggle_photoawjresu1ting'1n a quantum yield greater than unity [page

The chemical name for the degradate 3-desmethyl-4-desdifluoromethyl
F6285 was provided as N-[2,4-dichloro-5-(4,5-dihydro-5-oxo0-1H-1,2,4-
triazal-1-y1)phenyl]methanesulfonamide; chemical names for the
remainder- of degradates identified in the irradiated solutions’WEre

The study author calculated quantdm yields (number of molecules that :

not’ provided. .

Reaults from the first aqueous photolysis study are Summarizéd'be1ow:'-

' Pheny1 riné- and carbony]-]ébe1ed [“t]methanesulfonamide [N-(2.4-

dichloro-5-[4-(difluoromethy1)-4,5-dihydro-3-methy1-5-ox0-1H-1.2,4-
triazol-1-y1]phenyl)methanesul fonamide; F6285] photodegraded with
half:lives of 9.0, 2.6, and 2.8 hours in sterile, aqueous pH-5, 7,

12 } | 1 | é;.z



and 9 buffer solutions, respectively, that were continuously
irradiated at 25-28 C for up to 22 hours with a U¥-filtered xenon arc
lamp. The artificial light source had an emission spectrum between
300 and 850 nm, and an intensity tha; was approximately 12% that of.
n }ural sunlight (70 and 558 watts/m". respectively). " In contrast.
[“"Clmethanesul fonamide was relatively stable in the corresponding
dark control solutions during 8 hours of incubation. Five degradates
were identified in the irradiated solutions: 2-hydroxy-4-chloro

- F6285, 3-desmethyl-4-desdifluoromethyl F6285, desdichloromonohydroxy
F6285, 2-chloro-4-hydroxy F6285, and a compound resulting from the
cleavage of the triazolinone ring (“Photodegradate 4C"). ‘

W omdl Yale,
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© SIGNATURE:
CONCLUSTONS: | :
Degradation - Photodegradation’on Soil |
1. This study can be used to fulfill data requirements. - >

2. Phenyl ring- and carbonyl-labeled [*CImethanesulfonamide [N-(2.4-
dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo0-1H-1,2,4-
triazol-1-yl]lphenyl)methanesulfonamide; F6285] degraded very slowly
on sand and sandy loam soils that were irradiated at 14-34 C for 12
hours/day for 33 days using a xenon arc lamp. One degradate, N-(2.4-
d1ch1oro-5-[4-(d1f]uoromethy])-4,5-d1hydro-3-hydrqumethy1-5-oxo-1H-
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1,2.4-triazol-1-y11phenyl)methanesul fonamide (3-hydroxymethyl F6285),
was identified in the irradiated soils. - ’
I{kthe irradiated sand sog treated with phenyl ring-labeled

- [Clmethanesul fonamide, [*"Clmethanesulfonamide was 98.5-102% of the
applied radioactivity immediately posttreatment, 95.0-96.0% at 21
days. and 82.1-84.6% at 33 days. The half-life was estimated to be
98 days for the irradiated sand soil treated with the phenyl label.
3-Hydroxymethyl F6285 was isolated from the soil at a maximum average
of 1.3% of the applied at 7 days posttreatment. .-

Iﬂithe irradiated sandy 1q m soil treated with carbonyl-labeled
-["Clmethanesul fonamide, [“Clmethanesulfonamide was 102-103% of the
applied immediately posttreatment, 94.1-96.2% at 20 days. and 84.8-
90.5% at 33 days. The half-life was estimated to be 161 days for the
sandy Toam soil treated with the carbonyl label. 3-Hydroxymethyl -
F6285 averaged a maximum 3.9% of the applied at 14 days posttreatment

3.~ This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing information on the
ngtodegradation‘of phenyl ring- and carbonyl-labeled :
[**CImethanesul fonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5- -
dihydro-3-methyl-5-ox0-1H-1,2,4-triazol-1-y1]phenyl)methane- S
sulfonamide] on sand and sandy loam soils.

4. Ngladditional 1nforﬁétion on the photodegradation of
[“*CImethanesul fonamide on soil is required at this time. -

METHODOLOGY :

Sieved (2 mm) sand soil (92% sand, 6% silt, 2% clay, 0.16% organic

. matter, pH 5.7, CEC 1.30 meq/100 g) was weighed (8.87 g dry weight)
“into individual Petri dishes (60-mm id) and slurried with water. The

" - soil was air-dried overnight, then treated dropwise with
ﬁpproximately 10 ug/g of phenyl ring-labeled [U- -
Cmethanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-

dihydro-3-methyl-5-oxo-1H-1,2,4-triazol-1- - .
y11phenyl)methanesul fonamide; F6285; radiochemical purity 99.1%,
'sgecific activity 17.2 mCi/mMol, Du Pont], dissolved in acetonitrile.
The acetonitrile was allowed to evaporate for 1 hour at room
temperature, then the soil was moistened to 85% of field moisture
capacity. Two dishes of treated soil were collected as immediate
posttreatment samples. Half of the dishes aof treated soil were-
placed inside a stainless steel "soil photolysis module"; and the
module was sealed tightly with a quartz glass cover (Figures 5 and
6). : ’

' Additidnal'samp1es were prepared as described using sandy loam soil
(73.2% sand, 14.8% silt, 12.0% clay. 1.43% organic matter, pH 6.8.
CEC 5.22 meq/100 g) that was treated at 2.7 ug/g with’carbony}-
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Tabeled [**CImethanesulfonamide (radiochemical purity 99.6%, specific
activity 21.8 mCi/mMol, Du Pont). '
Both the phenyl ring- and carbonyl-labeled samples were irradiated
for 12 hours/day using a xenon arc lamp (Heraeus Suntest) filtered to
eliminate wavelengths <300 nm. The lamp had an emission spectrum 9f
300-850 nm, and a total light intensity of 105.7 and 141.1 watts/m
prior to and after the completion of the study, respectivety; _
sunlight intensities outside the analytical laboratory (Wareham, MA:
- 42°N) dgring the two portions of the study were 321.8 and 490.40
watts/m" (Figures 7 and 8). Sterile, humidified., CO.-free air was
drawn through the sample chamber for approximately 30-115
minutes/day; the vented air was drawn through single tubes ethylene
glycol. 0.5 N.sulfuric acid, and 1 N NaOH trapping solutions. - The -
photolysis chamber was maintained 14-34 C by circulating a
refrigerated mixture of water:ethylene glycol through the chamber
underneath the samples; the temperature of the soils was measured
with a thermometer probe placed in a dish of untreated soil located
in the chamber with the treated samples. The soils were remoistened
every 2-3 days in an attempt to maintain the soil moisture content at
85% of field moisture capacity. The dishes of treated soil that were
not irradiated were placed in a "dark control module" that was sealed
with borosilicate glass and E]aced in an incubator or environmental -
chamber, covered with a black drape, and maintained at 25 + 1 C. |
During incubation, volatiles were trapped and the soils were kept

. - moist as described for the irradiated samples.

' \Fg{ the soils treated with phenyl ring-labeled

[“"CImethanesulfonamide, duplicate irradiated soil samples were
collected at 7, 14, 21, 30, and 33 days posttreatment: duplicate dark
control samples were collected-at 7, 14, 21, and 28 days: and the
trapping solutions were collected for analysis and replaced at each
sampling interval. For the soils treated with carbonyl-Tabeled
[“"CImethanesulfonamide, duplicate samples of the irradiated and dark
“-control soil were collected at 7, 14, 20, and 33 days posttréatment;
the trapping solutions were collected for analysis and replaced at
each sampling interval. :

The soil was extracted three times with acetonitrile:water (7:3, v:v)
by-vortexing for 3 minutes followed by manual shaking for 3 minutes
per extraction; after each extraction, the samples were centrifuged
and the supernatant decanted. The extracts were combined, and
aliquots of the combined extracted were analyzed for total )

- radioactivity using LSC. If it was believed that the extracted soil
still contained >10% of the applied radioactivity, ‘the soil was
further extracted with acetonitrile:water (7:3, v:iv),
-acetonitrile:0.1 N ﬂF] (1:1, v:v), and/or methanol:2 N HC1 (1:1, v:v)

- until unextracted [“"Clresidues were <10% of the applied. Aliquots

of each soil extract were analyzed for methanesulfonamide by HPLC
using a Phenomenex Ultremex C-18 column eluted with
acetonitrile:water:phosphoric acid (45:55:0.1, v:v:v): the column was

equipped with radioactive flow detection. Because degradation was
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noted only in the dark control samples for the phenyl 1abel, an
aliquot of the extract from one of the 7-day dark control samples was
analyzed by reverse-phase HPLC using a Phenomex Ultremex C-18 column
eluted with acetonitrile:water:phosphoric acid (20:80:0.1 to. :
80:20:0.1 to 20:80:0.1, v:v:v): the co}ymn was equipped with UV (230
nm) and radioactive flow detection. [*CICompounds were identified
by comparison of the retention times with those of nonlabeled
reference standards of methanesulfonamide (F6285), 3-hydroxymethyl
F6285, F6285-3-carboxylic acid. 3-desmethyl F6285. 5°-nitro F6285; 4-

- desdifluoromethyl F6285, 5°-desmethylsulfonyl F6285, and 3-desmethyl-
‘4-desdifluoromethyl F6285. The identification of methanesulfonamide
and 3-hydroxymethyl F6285 was confirmed using LC/MS. Partions of the
extracted soils that were believed to contain >10% of the applied -
radioactivity were analyzed for unextracted radioactivity using LSC
following combustion. ,

i
o el o ¢

Aliquots of the tfapping solutions were analyzed for total
radioactivity using LSC. . ,

' DATA SUMMARY :

Phenyl ring- and carbonyl-labeled [*CImethanesul fonamide [N-(2.4- .
dich]oro-S—[4—(d1f]uoromethy])-4.5-d1hydro-3-methy]-5-oxo-1H—1.2;4-?
triazol-1-y1]phenyl)methanesulfonamide; F6285: radiochemical purities
>98.6%]. at approximately 10 and 2.7 ug/g, respectively, degraded ]
very slowly on sand and sandy loam soils that were irradiated at 14-

34 C for 12 hours/day for 33 days using a xenon arc 1amg3 The Tamp

had an emission spectrum g; 300-850 nm, and a total Tight intensit

of 105.7 and 141.1 watts/m prior to and after the completion of the
. study, respectively: sunlight intensities outside the analytical
~ laboratory (Wareham, MA; 42°g3 during the two gortions of the study.

were 321.8 and 490.40 watts/m (Figures 7 and 8).

[ "CIMethanesulfonamide also degraded very siowly in the dark control
fg[ the sandy loam soil treated with carl onyl-labeled . S
[“Clmethanesul fonamide. In contrast, [“'CImethanesulfonamide
degraded rapidly in the phenyl-ring labeled sand soil dark controls,
with an observed half-life of <14 days. One degradate,

N-(2.4-dichloro-5-[4-(difluoromethy1)-4,5-dihydro-3-
hydroxymethy1-5-oxo-1H-1,2,4-triazot-1-
y11pheny1)methanesulfonamide (3-hydroxymethyl F6285)

was isolated from the irradiated and dark control soils. "~

T’

'IP the irradiated sand 5031 treated with phenyl ring-labeled -

[ 4Clmethanesu]fonamide. [“"Clmethanesul fonamide was 98.5-102% of the
applied radioactivity immediately posttreatment, 95.0-96.0% at 21
days. and 82.1-84.6% at 33 days (Table VII). 3-Hydroxymethyl F6285
was_isolated from the soil at a maximum average of %¢3% of the
.applied at 7 days posttreatment: three additional [**CJcompounds were
each <2% at all sampling intervals. At ‘33 days posttreatment,
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- 33 days (Tab

pxtracted soil [“CIresidues were 0.56-0.65% of the applied, and

u
[*"Clvolatiles totaled <0.1% (Table IX). The material balances were

- 94.1-107% of the applied through 21 days, 69.3-92.1% at 30 days. and

8§r7-89.4% at 33 days. In the dark control soil (Table VII).
["Clmethanesulfonamide decreased from 98.5-102% of the applied
immediately posttreatment to 93.6-102% at 7 days, 25.3-33.7% at 14
days, and 22.4-26.1% at 28 days. 3-Hydroxymethyl F6285 was 46.1-
68.4% of the applied with no pattern of formatigp or decline at 14
through 28 days posttreatment: two additional [**CJcompounds were

- each <4.6% throughgyt the study. At 33 days posttreatment,

unextracted soil [*‘Clresidues were <10% of the applied, and
["Clvolatiles totaled <0.1% (Table IX). The material balances were
99.7-112% of the applied through 7 days posttreatment, and 92.0-95.3%
at 14 through 28 days. . , :

I[hthe‘irradiated sandy lqﬁm soil treated with carboriyl-labeled .
[ "Clmethanesulfonamide, [**CImethanesulfonamide was 102-103%. of the

- applied immediately gosttréatment. 94.1-96.2% at 20 days, and 84.8-

90.5% at 33 days (Table XII). 3-Hydroxymethyl F6285 averaged a
m‘fimum 3.9% of the applied at 14 days posttreatment; two other
[*"C]lcompounds each averaged <3.3% at q}] sampling: intervals. At 33
days posttreatment14unextracted soil ["Clresidues were 10.0-11.2% of
the applied, and [*'C]volatiles totaled <0.1% (Table XIII). The -
material balances were 93.1-110% of the applied throughout the study.
wl}h.no discernible pattern of decline. In the dark control soil,
[ “CImethanesulfonamide decreased from 102-103% of the applied
immediately ?osttreatment to 93.3-95.9% at 20 days, and 89.4-93.7% at.
e XII). 3-Hydroxymethyl F6285 averagedhg,maximum 4.3%
of the applied at 14 days posttreatment; two other [**CJcompounds
each averaged <3.4% at all sam?1igg intervals. At 33 days
posttreatment,1 nextracted soil [“"Clresidues were 11.4-12.0% of the
applied, and ["'C]volatiles totaled <0.1% (Table XIII). The material
balances were 93.4-117% of the applied throughout the study. with no

~discernible pattern of decline.

© COMMENTS:

L.

The study author stated that the degradation of methanesulfonamide in
the dark control but not irradiated samples "is thought to be related
to a more rapid evaporation of water in the Tight-exposed samples (in
spite of frequent remoisturizations) which would have resulted in a
substantial aecrease in the overall microbial activity in the
dehydrated soil...The difference in degradation in the two soils
[sand and sandy loam dark control samples] dpparently had to do with

‘the presence (or absence) of microbial species with the requisite

degradative enzymes [page 11]."

“Usually the dark control soi]s’were more moist than their irradiated

counterparts. Despite remoisturization of the soils every 2-3 days,
the irradiated soil lost substantially more water than the dark
controls; approximately 85% of the water added to the irradiated
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samples was lost by the next remoisturization, but only about 40% of
that Tost from the dark control samples was lost [pages 36-37].
Also, the study author attributed the lack of degradation -in the 15-
day preliminary study to the less frequent remoisturization of the
preliminary soil samples.

However, the only evidence the study author offers to support the
contention that the observed degradation was microbial was that there
was ‘a visually-apparent relatively thick white mycelial mat" '
covering 28-day dark control sample that was not observed in the -
irradiated samples. £p the dark control sand soil treated with

phenyl ring-labeled [“*CImethanesulfonamide. [**CImethanesulfonamide
decreased -from 93.6-102% of the applied at 7 days posttreatment to .
25.3-33.7% at 14 days. a loss of almost 70% of the applied ‘

. radioactivity in a 7-day period. 1In an aerobic soil metabolism
experiment (MRID 42932117) conducted using sandy loam and silty clay
19?m soils treated with either phenyl ring- or carbaryl-labeled

[ C]methanesu]foqamide at 2.5 ppm and incubated at a constant 75% of
field capacity, [“'Clmethanesulfonamide degraded with a calculated ‘
half-life of 534-555 days: 3-carboxylic acid F6285 was the only major
degradate. There was no attem?t,to confirm the study author’s theory
that an organism that is capable of rapidly degrading - B
methanesul fonamide was present in the sand soil but not in the sandy -
loam soil obtained from an adjacent site. : ,

It should also be noted that the study author stated that
methanesulfonamide is not photolytic in nature; however, in a
photodegradation in water experiment (MRID 43345424),
methanesul fonamide photodegraded with half-lives of 8.39-9.56, 2.22-
3.05, and 2.45-3.09 hours in sterile, aqueous pH 5, 7, and 9 buffer
solutions, respectively, that. were continuously- irradiated at 25-28 C
for up to 22 hours with a UV-filtered xenon arc lamp. The artificial
1ight source had an emission spectrum between 300 and 850 nm, and an
“intensity that wgé approximately 12% that of natural sunlight (69.6

a p 558.0 watts/m°, respectively). In contrast, :
[*"CImethanesulfonamide was relatively stable in the corresponding
dark control solutions during 8 hours of incubation. Five degradates
were identified in the irradiated solutions: 2-hydroxy-4-chloro
F6285; 3-desmethyl-4-desdifluoromethyl F6285; desdichloromonohydroxy
F6285; 2-chloro-4-hydroxy F6285; and a compound resulting from the -
cleavage of the triazolinone ring ("Photodegradate 4C"). In another
photolysis in water study (MRID 43588600), methanesulfonamide was
found to be readily degradable in water under 1light. o
ngthe irradiated sand so&l treated with phényl ring-labeted -~
[“*CImethanesulfonamide, [“"Clmethanesulfonamide was 63.5 and 92.1% of -
the applied in duplicate samples at 30 days posttreatment. Samples .
were collected at 33 days posttreatment, at which time :
[*"CImethanesulfonamide was 82.1 and 84.6% of the applied.
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The temperature of the irradiated soil was not kept constant, but
ranged from 21.3 to 28.2 C for the gheny] ring-labeled samples and
from 13.7 to 34.2 C for carbonyl-labeled samples. In the study
protocol, the study author stated that it was difficult to maintain
the soil temperatures at 25 + 1 C, particularly under alternating
light and dark periods, but that the temperatures approximate the
temperature range expected in a typical temperate climate in spring
or summer [page 93]. : :

The microbial biomass of the sand and sandy loam soils was determined
prior to and after the completion of the studies. Portions of the
soil were extracted with water, and the water extract was plated on
nutrient agar using pour plate techniques. Ihe concentration of
organisms in the sand soil averaggd 1.3 x 10° cpu/g prior to the
initiation of the study6 3.0 x-10° cpu/g following 30 days of dark
incubation,.and 37 x 10° ¢pu/g following 30 days of irradiation. The
concentrgtion of organisms in the sandy loam soil was 3.2 x 10° to
3.5 x 10° cpu/g prior to and after completion of the study.

The method detection limits for the HPLC analyses were not reported.

The sampling intervals and duration of the photodegradation
experiments were determined on the basis of the results of a
prehminary1 tudy in which sand soil was treated with phenyl ring- -
labeled [U-""CImethanesulfonamide at 10.0 ug/g and irradiated with
the xenon arc lamp on a 12-hour photoperiod for 15 days.

The app1ication.raté was decreased to 2.7 ﬁpm in  the second portion
. of the study because it "is equivalent to the maximum field
application rate of 0.375 1b ai/A at a 1-cm soil depth.

The registrant-calculated half-lives were 97.5 days for the ,
irradiated sand soil treated with the phenyl label, 161 days-for the
sandy loam soil treated with the carbonyl label, and 213 days for the
“.carbonyl-labeled dark control. These statisticdl estimations are of -
limited value-because the calculations involve extrapolation. ‘
considerably beyond the experimental time limits of the study.

The lamp had an emission spectrum of_ 300-850 nm, and a total light
intensity of 105.7 and 141.1 watts/m? prior to and after the
completion of the study, respectively; sunlight intensities outside
the analytical laboratory (Wareham, MA; 4Z°N)A09 clear days of
7/14/93 and 9/5/93 were 321.8 and 490.4 watts/m°. The light
intensities over the wavelength range of 300-850 nm for the v
artificial light source prior to and after the completion of the
study were 33% and 29% of natural light. respectively. The authors
did not explain why the light intensity generated from the xenon arc
lamp (Heraeus Suntest) :equipped with a sunlight filter (300 nm
cutoff) was much lower than that of the natural light.

‘Different light intensities have been reported in other R
methanesulfonamide studies.  The xenon lamp used in the photolysis in-
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4 ' E
water s}udy (MRID 43588600) generated a light intensity of 533

-watts/m® , which is 4-5x higher than that generated from the xenon ;
lamp used in the photolysis on soil.study. However, lower light , :
intensity was reported in the photolysis in water study (MR£9~ p
43345424), in which the xenon lamp generated only 70 watts/m” over :
the wavelength range of 300 to 850 nm. _ ' 4
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by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Aerobic Soil Metabolism (162-1)

Singer, S.S. and M.J. Schocken. 1991. Degradatlon studies:
Aerobic soil metabolism of F6285, a new herbicide. ~
Laboratory Project ID: 162E21RF1l. Unpublished study
performed and submltted by FMC Corporation, Princeton, NJ.
(41928203)

The submitted study (Singer, S.S. and M.J. Schocken. .
1991; MRID 41928203) on the degradation of
sulfentrazone in aerobic soil was determined
unacceptable in the 10/28/91 review because: (1) the
study was not conducted beyond 195-days posttreatment
or until the pattern or decline of parent, and
formation and decline of metabolites was established;
and (2) the mass spectra of isolated samples (parent
compound and metabolites) were not adequately
addressed. In response, the registrant submitted
additional data to upgrade the study and committed to :
conduct a new aerobic soil metabolism study which would
be carried out for a longer period of time  (possibly up
to one year). After reviewing additional data, EFGWB:
concluded that: (1) the first study is acceptable to
satisfy the BAerobic Soil Metabolism (162-1) data
requirement for EUP; and (2) when the second aerobic
soil metabolism study is completed, the registrant must
submit it for full reglstratlon.

Results from this study are summarized below:

“Unlformly phenyl ring- lapeled [ C]sulfentrazone
and carbonyl-labeled [5- 'Clsulfentrazone, at 3.3
ppm, degraded with half-lives of 122 and 114 days,
respectlvely, in sandy loam soil that was
incubated in the dark at 24 C and 75-80% of 0.33
bar moisture for up to 195 days. For both label
positions, nonvolatile degradates included 3-
carboxylic agid sulfentrazone and 3- -hydroxymethyl
sulfentrazone; three additional degradates , 3-
desmethyl sulfentrazone, sulfentrazone free amine,
and 3-aldehyde sulfentrazone,, were tentatlvely
identified." :

Note: because this study was terminated too early,
results from this study should be considered as
informational. Refer to the second aerobic soil .
metabolism study for definite findings.
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Ccmtined Rotational c:ap [ :
niaaccmlatiom in Fieﬁ (165

}' * the propaseé labels win; be rwise&te-mlud’ t&e-
use of zetutional erepe. o , o

#+ waived due to its low K“ Acc,ord:lng to ‘the SR
reg:lstrant, the Km data have been validated by - SRR
EPA. EFGWB concurs with this wsiver request for R
the EUF on conditien that the m can. ver:lty these s
Rw values. R R ‘
(2). Based on the prelininary data suhnitte&; to suppor: a
requested EUP, this chemical appears tg display some of the
‘characteristics for those chemicals known-to- leach to
groundwater . (such as high mobility and’ geraieﬁenee}* - EFGWB
recommends that the registration be adv: ement -
this EUP in such a way te wminimize the.potmia} t on
groundwater suppliea fron the experimental m.k oo s o

“Baekground : - ‘ . o - ~ ‘ _. '
A. Im_:r_e_dgs;;ism | | ;

F6285 is a herbicide. currently he:lng developed by m Cmoration
for control of annual grass, and annnal and perem':ia}. broadleaf
weeds on soybeans. - . - S P

B-,'D;Le_g_t.:_ip_n.s_:gr_nss'

F6285 can be preplant—soii-incorporated, or preeaergence surface
applied at a rate of 0.25-0.5 lbs a.i. per acre. If treatments
are to be  incorporated, ilicorporate ta a éeptlr eﬁv L-:: inches. Do
not apply more tham once per season. L ; '

: F6285 has been foum!’ vexy persistent in weter (t 143—375 dnys
at pH 5, 7, and 9), ‘and in aerobic seil (t,, = 11 -122} days). = -

According te- the adsorption/desorption stuf F6285 is very
‘mobile with a*r ranqe of R, velues of 0.2-0.8 (or K“ = 26-77).
. The major metabolite of F628s.is rszas 3-carboxylic acia which ‘ -

accounted for 24% of. the recovered radiocactivity forxr the carbonyl T,
label and 12¥ of ‘the recovered radioactivity for the phenyl label o
90 days afte: application in an aerobic soil’ netabolisn study.



Disé’ussienx- 3

- The registrant,.FMC Corpe ’ submitt 1t
information -to upgrade three studies: [Hydrolysis (161~1
© Soil Metabolism (162-1): and Leaching-Adsorption/Deso:
©(163-1).  These three studies were previously determined

-unacceptable (see EFGWB reviews of' 91-0741 and 92-0100 for - LT
‘details}. The registrant has.alsc submitted waiver requests for .
the Confined Rotational Crop (165-1) and Bioaccumulatiom in Figh
. {165-4) data requirements (for the EUP only). The registrant's = -
Justifications for the above imsues and EFGWB's correspondences  * -
are presented below: . o T e e L L

#oo

e Lo g o
e s SS B R b

- s - S el
A mw T - M s R ’ 2 .
) - . . .

a. In response to the comments raised by EFGWN on the. =
- difference in the mass spectra of the parent compound .
* (F6285) in the 30-day sampleé and the reference stiandard, the - -
" - registrant reanalyzed a sample extract which was retained o
after the completion of the study and submitted its mass - . R
spectrum. S e R .

Comments by EFGWB:

Since this new mass spectrum of the Day 30 pH 7 TRIS.= . .
Replicate IXI sample (see attachment #1)} correlates with
F6285 standard at m/z 307 and 386, its identity has been
confirmed by mass spectrometer. - S T

~

- b. The registrant claimed that the fluctuations in the =~ . .. ...
concentrations during the study was due to minor quenchin ' :

or a binding to glass or other materials used during .

- aliquoting. - : : ' ST S

Comments by EFGWB: . R . SRR .

The justifications provided by the registrant are not = - -
sufficient to explain why the total radigactivities- in the L
Day 14 and 21 samples were significantly higher than that in. -~
the Days 7 samples at all pH's. However, this deéficiency is

not significant encugh to affect the understanding of the . -
fate of P6285 im water, . . Therefore, SLQ_MM}_ e T

B. Aerobid Soil Metabolism (162-1) T
‘ The registrant claimed that: (1} two major degradation = = - .
products (F6285 3-carboxylic acid, and F628%-3- - .. .~ .
hydroxymethyl) were adequately separated and identified by
TLC/HPLC, and further confirmed by mass spectrometer; and -

(2) efforts were made to purify the samples by GC equipped '
with a capillary column p_rio:; to MS, but with no success.

7



The registrant is co ucting a new study which will BG

.~ carried out for a longer period of time (possibl .

ycar) g9 define the fate of F6285 in the: aerobic

. the g€uidy, the registrant will att to t
oY spectral characterization of signiti ;

metabolitea of Pszas(, i

cOmments by EFGWB . , , 4 ‘.
1. T Based on the. additiml intomation submitted by t.bc L e
" . -registrant, EFGWB believes. that the’ identity of tvo . T
degradation products (P6285 3-carboxylic acid, an@ © - i
- F6285 3-hydroxymethyl} hava heen confirmeda Reatom . e
are given helowt S ) DR e -
"» . P628% 3-carboxglic acid ‘was iﬁentified by thc L
ST fallowing mthods‘ s

@ . using om-dimsionel 'I'I.ct

-

PO
the desmethyl derivative which w&& ﬂ&tﬁcr
identified chrmtographically. :

 b.  this chemical was trested: ui ith ac eif to:

.Ce tisinq nass . sgectrmtr} in eithu xz: o '
"~ (Electron Impact).or CI (Chemical: Imization T
.mde.‘mcnmssspecmfarm% -
- purified F6285 3-carboxylic acia gav& a base
peak at 293 and 295, and an M-45
(decarboxylated molecule}. nluster of fens at
372, 374, and 374 (due to the’ presence of two
chlorine atoms at the phenyl ring). The 373
ion peak for the protonated decarboxylated
‘derivative (M-45) was also found in ‘thé CE.
- mode. These spectral data are consistgnt‘
;‘;"wiﬁx thase of thp retenmw

P rsz&s z-hydroxymethyl was i‘dantifié& H’fﬂh& .
. follqwing net.hods- . | — e O

ATLC ‘and nm:.e, B ;‘*‘ 4
uaing mass spectrometry 'in either BI T A
- (Electron Impact) or €I (Chemical Ionization}
. .. mede. This chemical was . isolated by TIC -~
- prior to MS analysis. The EXI spectral’ data .
indicates the presence of a base peak: at 323
- (due: to fragmentation).and a molecular fort
| cluster at 402, 404, and 406 (due to two-
chlorine atoms at the phenyl ring). Its ~ =
chemical identify was further confirmed by
- the CI mode. In that mass spectnm, &

c et

. e e -

177
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" 2. When- available, ‘the eerohie\- sc:ll mtabelien stu

: 8011 Type - VeEe; meqﬂOOQ
' '“5 sa’fdl’ Loam 7,6 .
- #46 Silt lLoam ' 148 L
~ #49 sangd 0.6

restriction indicating that. the mtation&i'mxs-
‘destroyed. . -

' COmments:EhyhvEFGm’: s ‘.-

molecular ion clustér at 403 405, and 40‘2
- for M+l was cobtained. ‘l‘keee mass spectra
. corresponding to thcqc o@é

standard‘

' currently in progress, should be submitted for. review
- This new study would probably provide additional data

- on the formation and decline of deqradeticn producte et
jrsaas and their ident:l.ﬁcetien- .

3. - since the submitted stuéy hes &mnstreted the pattem S
- ©of decline of the parent ca poand;, a.nd‘ 1d‘gnfj_fi‘¢ tuo S
3 'mjor degradation prommg e Aerol 53}

is fulfilled b because the. registram;
following data for the test soils :

Pield; x"i’t““i Cap 'r<ﬁ

i

#47 Silty clay Loam 4.3

- ; ;e

The registrant has request 8 wai.v*er ot}f _ ined
Rotational Crop (165-1) data reql;irm tér the:
intend to amend the labels to show a-rotational

EFGWB c:encu:s- with ‘this waiver request fer thc BUP. ;
Based on the low actanol/water partition coetficients fer STt
F6285 (K, = 31, 10, and 0.3 at pH 5, 7, and 9: o

respectively), the registrant has requested a, weivez: o£ the
Bioaecumulat:.on in Fish (165-4) data requirenent. LT

oy



Comments by EFGWB

Accordihg to the reqistrant the 2
validated by the EPA Product Chemistry raw
concurg with this waiver request for the:
that ,m can verity these K“ valm
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Page 0&&55 is not included in this copy.

Pages through are not included in this copy.

The material not included contains the following type of
information:

Identity Qf 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.

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 request.




| DATA EVALUATION RECORD
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FORMULATION--00:-ACTIVE INGREDIENT

STUDY ID 41928203 , , = o .

Singery S.S. and M.J. Schocken. 1991. Degradation studies: Aerobic soit -
“metabo}fsm of F6285, a new herbicide. Laberatory Project ID: 162E21RF1. -
ggpub't ished study performed and submitted by FME Corporation, Princeton,

: %d A - Fe2ss. L o §162-1 "

T
POE

g
b

i

Rt Rkttt T T L TP SR, et et T LT LT A SR ?ﬁ
DIRECT REVIEW TIME = 8 3
---a----------@.-------------;-q--,-----’-------;,,---;-------,---_,----;-_ ) é
- REVIEWED BY: L. Binari , h TITLE: Staff Scientist ' §
EDITED 8’(* C. Cooke ~ 'l’lT[E: Staff Scientist o
ST .w.'-.nartm.‘ R oy * . - Staff Scientist. %%
_APPROVED BY: W Spangler , "'7"-_' ﬁﬁ.E:v’» Project Manager: |
. ORG: Dynamac Corporation B SR
~ . Rotkville, M0 . . - . -7V - R
» TE["::-.-301-417-98_00; » - , : _ .
APPROVED BY: ' Mah Shamfw ' ~*= 0 T VATTTIUTUURIAe
TITLE: Chemist , . .
- ORG: EFGWB/EFED/OPP
TEL: 703-557-2025
SIGNATURE:
1. Tllii’ stﬁdye&mt be 'Q§ed to'fu‘lfﬂ'f:d;’tai fe@uire'menis.' at this'time’

8288 degraded with half-lives of 114-122 days in sandy loam soil

thet was incubated in the dark at 24 € and 75-80% of G.33 bar -.. . .
-motsture. Nonvolatile degradates. identified were F6285 3-carboxylic
actd and F6285 3-hydroxymethyl; tentatively identified minor -~ =~ o
degradates’ included F6285 3-desmethyl, F6285. free amine, and F6285 3- ~ - .

.- .2. ‘- E*

aldehyde. _ _ _ o | | | -
3.  This study does not meet Subdivision N guidelines for the following
~ reasons: . - - . SRR
-2.1- )

i&\



‘at final sampling interval (195-days posttreatment), the
concentration of parent was still declining while that of the
. metabolites was increasing. According te the subdivision N
guidelines, the study must be conducted for one year or until
- the pattern of decline of parent or pattern of formation and
decline of all degradates in the seil are established;

major discrepancies in the mass spectra of standards and %

isotated samples (parent, metabolites} were not adequately |

addressed. ’ '

, 4 ' 4
4, In order for this study to fulfill the aerobic soil metabolism data 3
requivement, the registrant must provide additional information on ;.

the formation and decline of parent and metabolites beyond the 195-
day sampling interval. The study should be conducted for a Tonger .
timg period or up to a year if necessary. - = ‘

The registrant must address the discrepancies in the mass spectra of
standards and isolated samples (parent and metabolites); additional -
fragment® ions that appear in the mass spectra of metabolites could be e
the result of impurities (isomers and other metabolites} that - =~ = =
probably remained unresolved on TLC and HPLC and perhaps could be @~ °
~ eliminated by use of GC/MS rather than solid probe. T : 2

7

i
L

e

METHODOLOGY: | |
.Samples of sieved (2 mm)} sandy loam soil (68% sand, 13% silt, 19%
clay, 1.1% organic matter, pH 7.1, CEC 6.8 meq/100 g} weve weighed ===
(50 g) into bigmeter flasks and treated with either uniformy phenyl
ring-labeled % C]F6285 or carbonyl-labeled [5-'"C]F628% :

(radiochemical purities >95%; specific activities 20.1 and 24.0
mCi/mMol, respectively; New England Nuclear) dissolved in ethanol, at
" a nominal concentration of 3.3 ppm. The soil samples were adjusted
‘to 75-80% of 0.33 bar moisture and the side well of each biometer -

flask was filled with a 0.3 M g:tasstui hydroxide trapping selutian.
The flasks were incubated in the dark at 24 £ 1 €. ODuplicate flasks

of soil and the corresponding trapping solutions were sampled at O,

7, 33, 61, 9@, 141, and 195 days posttreatment. B -

The soil samples were extracted twice with acetonitrile:water (70:30,
v:v} at "room temperature™ using a magnetic stirrer followed by
vacuum, filtration and a l-hour refliux in the acetonitrile:water
solutfon. Extracts were filtered, combined, and concentrated by
rotary evaporation (<35 €}. The concentrated extracts were '~
partitioned three times with ethyl acetate. Aliquots of the organic
and aqueous phases were analyzed for radioactivity using LSC. L
Aqueous phases from the 33- to 195-day soil samples were acidified to
pH 1, then repartitioned three times with ethy! acetate. All organic
phases were combined, dried over anhydrous sodium sulfate, and
concentrated by rotary evaporation (temperature not specified}. The
concentrated extracts. were analyzed using one-dimensional TLC on

-2.2- - . |
1t



S

o

silica gel plates developed witb methylene chloride:methanol:ammo
hydmigi (75:25:1, v:v:v or 85:15:1, v:v: v’)’ Radicactive areas ::g::
detected using autoradiography; the radfoac ive areds were map«k
from the plates, eluted with methanol and quantified by LSE .
UnlatieTed reference standards of F6285 and possible

detected under UV Tight; it could not be determined if the nfmm‘; S

standards were cochromatographed with the Tes. Selected organic
phases were alsa analyzed by reverse HPLE with UV (280 nm} detection
using Zorbax ODS or Zorbax C-8 columns eluted with
acetonitrile:water:acetic acid gradients. Identities of degradates -
were confirmed using electron iugact MS and chemical fonization MS.
The extracted soil was analyzed LSE following combustion. The
potassium hydroxide trapping selutions nrl ana xzed for total '
radfoactfvity using LSE.

In order to characterize unextractable [“Cresidues, the previcusly
i(tracted 141-day soil samples treated with !‘ ring-labeled

[*c1F6285 were further extracted with hexans hylene elﬂnﬂda
then fractionated inte humin, humie acid, and’ ﬁhfe actd (F¥
Subsamples of the extracted soil were &ir-drkd, reflaxed wit 0.25 us
hydrochloric acid for 1 hour, them centrif ;.. The supernatant was;.
partitioned three times with ethyl acetateg m orgmfe and aquecuy::
phases were analyzed by LSC. The remaining soil pellet was stirred
with 0.5 N sodium hydroxide for 24 hours and the extract was

decanted. Soil solids (humin fraction) were air-dried and m?xzo&%

-for radloactivity by LSC fallowing ¢ stion.  The extract was ‘
analyzed for radfoactivity by LSC, acidified ¢ pH 1 with -
concentrated hydrochloric acid to precipitate the hmic acid T
fraction, and centrifuged. The supernatant {fulvi¢ acid fraction) A
was 2nalyzed by £SC, and the precipitate (humfc acid fraction} was -~ -
redissolved in 0. 5 N sodium hydroxide for LSE anﬂxsis. ,

Four additional flasks of soﬂ mre zutachm on three cmmtive
fys (121 € for 1 hour) prior te treatment. with phenyl ring-Tabeled .

CIF6285 and incubated as described above. Duplicate flasks of m‘ i

Vsterﬂc seil were sampled at 67 and 170 days mﬁmﬁn&t aw
analyznd as mﬂous?y described. .

DATA SUMMARY:
%1 phenyl ring-labeTed [“clsszas and earbonyt-}abem .

' fé&'f (radiochemical purities >95%), at 3.3 ppm, degraded with

~ cafm ated half-lives of 122 and 114 days, respectively, in sandy
Toam soil that was incubated in the dark at 24 + 1 € and 75-80% of
0.33 bar moisture for up to 195 days. - For both label? pesitions,
-nonvolatile degradates included F6285 3-carboxylic acid and F6285% 3- -
hydroxymethy}; three additional degradates, F6285 3-desmethyl, F6285
free amine, and F6285% 3-aldehyde, were tentatively identified.

For both label positions, [*C]F6285 decreased from 94.4-97.2% of the
recovered radioactivity at day 0 to 38 7-48.5% at 90 days and 28.9-

-2. 3- :
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31.9% at 195 days (Tables 1 and 2). Five degradates were isolated
from the soil: .

 F6285 3-carboxylic acid (metabolite #1),
at a ;aximu 11.8-2_3.# of the recm?ere& at 90 days;
F6285 3-hydvoxymethyl (metabolite #2),

~at a maximum 2.3% at 61 days for the carbonyl-label and 6.3%’131: 33
days for the pheny! ring-label; - .

ik i

e

:é ‘»)

F6285 3-desmethyl (metabolite #3),

at a maximum 2.0% at 195 days for the carbenyl-Tabel. m-z.iﬁ at 7
~days for the phenyl -ring-label; o .

- F6285 free amine (metabolite #4),
‘at a maximum 4.5-4.8% at 195 days; and
~_F6285 3-aldehyde (metabolite #5),

at.a maximum 3.2% at 7 days for the carbcnyl-iibd‘ and 2.4% at 141 *
and 195 days for the phenyl ring-labe}. ‘ -

At 195 days posttreatment, unextracted [“C]Nsidln‘s Had increased to .
39.6-42.6% of the recovered radicactivity and evolved €O, .totaled
<5% of the recovered. S B
Analysis of the [“f.—]res-idues-t’m 1smr extracted 141-day soil samples
treated with pheny! ring-labeled [°C]F6285 determined that 3.7% of
the recovered radioactivity was assoctated with the humin fraction,
12.8% with the humic acid fraction, and 5.7% with the fulvic acid
- fraction (Table 5). = . S ‘ i

Ip, sterilized sandy Toam soi} treated with phenyl ring-labeled
 [*c1rs28s, Fe285 comprised 92.1 and 89.5% of the recovered - .
radioactivity at 67 and 170 days posttreatment, respectively {Tab}e_

°

“Matertal balances ranged :from 88.1 to 105.3% of the applied
radfcactivity. S : ' , .

COMMENTS: ' Lo o ,

1. At 195 days postfreatment (final sampHng intei'vﬂ), the _
concentrations of metabolite #3 (tentatively went;‘ﬁed as F6285 3-
‘desmethyl) in soil treated with carbonyl-labeled [*‘C]F6285 and

metabolite #4 (tentatively identified as F628% free amine) in soil
treated with both I:abel.s were still increasing. Subdivision N

-2.4-
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guidelines specify that the study must be conducted either until the
pattern of degradation of the parent and the patterns of formation
and decline of all degradates in the soi} are established or for }
year, whichever comes first. Additional information cancerning the
patterns of formation and decline of metabolites #3 and #4 beyond the
198-day sampling interval is reguired; the registrant should submit
the results from the analysis of soil beyond the 195-day samplifng
period and up to a year if necessary. -

. .
N 3
% ot R s .l

EFGWB prefers that ['*Clresidues in samples be se arated by
chromatographic methods (such as TLE, HPLE, or ch) with at Teast
three solfvent systems of different polarity, and that specific
compounds isolated by ehromat;grap&y be identified using a
confirmatory metheds such as in addition te comparison with the R,
of reference standards. L .

In this study, the organic extracts were analyzed using one-
dimensional TLC with one_seolvent system; it could not Be determined
which reference standards other than parent F6208 were @ ~
cochromatographed with the samples. It was alse reported that
selected organic phases were analyzed using reverse HPLC; however, it
was not specified which samples were analyzed by HILE, ne S
quantitative data were provided, and only one ¢ romatogram tracing - .
was provided (Appendix Bl0). : o '

Mass Spectrometry was used to confirm the identities of isolated ‘

parent F6285, metabelite #1 (F6285 3-carboxylic acid), and metabolite

#2 (F6285 3-hydroxymethyl). Metabolites #3, 4, and . were-only. -

tentatively identified as F6285 3-desmethy}, F6288 free amine, ang

F6285 3-aldehyde, -respectively. Mass spettra of most of these -

metabolites seemed to have a high background Tével which could be due

to the presence of impurities that probably remained unresolved by

TLC and HPLC. Use of GC/MS instead of solid probe is highly

recommended; however, if the mass spectrum of the 6C trace stil}

. showed these additional fragment ions it would either mean that the
‘isolated peak does not have the same tdentity as that of the standard -
or éé 3 mixture of isomers or other metabolites that are not reselved

by 6G€. - . i

It was reported that the treated soils were aerobically incubated,
but it was not specified how the biometer flasks were sealed after
the soil was treated and the trapping solutfon was placed in the side
arm. It was not specified if the meisture content of the soil
samples was monitored or maintained during the study.

The description of additional extractions of ‘the previously extracted
141-day pheny} ring-labeled ['“C]F6285-treated soil samples provided
in the methodology section of the study (V. TEST METHOD/C. Analysis
- of Bound Residues} was not consistent with the fractionation scheme
provided in Figure 4 and the results provided in Table 5. Since the
fractionatton scheme provided in Figure 4 and the data in Table §

25 | - —
| VLS



appeared to coincide, the fractionation scheme in Figure 4 was
summarized in this review.

Rasalts were presented fn terms of percent of recovered
radfoactivity. Results from TLC analysis of ethy} acetate extracts
were normalized to lm. Recoveries of radicactivity applied ta the
TLC plates were on} rted for two replicate samples of 195-day
carbonyl-Tabeled [ IF 285-treated sandy Toam soil and were
approximately 101% of the a%plfcd, TLE plate recoveries were not
reported for any other s

In an additional experiment, samples of sﬂt‘ oam and silty ehy Toam
soil were treated with g 1 ring-labeled [ "C]F6285 and fncubated
-as described above; soi ampTes were collected at 77, 103, and
145 days posttreatment. Aﬁ the first sampling intevval (77 days
posttreatment), F6285 comprised 66.6% and 73 of the recovered
radioactivity in the siit Toam and.silt ay Toam soils,
respectively (Table 3}. Results from txcu experiments were not
reviewed; the first sampling interval occurred too Tate after
treatment to confirm the application rate. The study authers did net
explain the purpose of conducting these soil incubations with the
limited number of sampling intervals. These riments provide
suppliemental data and are not needed to fulﬂ thc data T
' 'requirmnts. A

It was reported that bulk seil mcubations were conducted to gemaie
additional materfal for degradate Mmtiﬂcaﬂ?p Tes of soil -
(50 g} were treated with phenyl ring-labeled [ ; and incubated:
- as described above; samples were collected at 62, 74, 111, and 133
days posttreatment. Soil samples were extracted aud the extracts
were analyzed by preparative TLC or ;T:repantive HPLE. The soil used
was not described (sandy Toam, silt loam, or silty clay loam), and
the preparative TLC and HPLC techniques were not described.

A
5
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Page is not included in this copy.

Pages A% \ through(\fi;s are not included in this copy.
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CONCLUSIONS:

Metabolism - AerobicVSoil

1. This study can be used to fulfill data/requirements.

2. . F6285 degraded with half-1ives of 535-555 days (approximately 1.5
years) in sandy Toam soil and 534-541 days (approximately 1.5 years)

~in silty clay loam soil that were incubated in the dark at 25C and
75% of 0.33 bar moisture. Nonvolatile degradates identified were
F6285 3-carboxylic acid, F6285 5° -desmethylsulfonyl, F6285 3- -
hydroxymethyl. and F6285 3-desmethyl. The major accumulating
degradate was F6285 3-carboxylic acid which reached a maximum of
10.8% of the recovered residues at the end of the course of the

study. F6285 5 -desmethylsulfonyl reached a maximum level of 5.9% of

the recovered at 90 days. Less than 2% of the recovered was
identified as F6285 3-hydroxymethyl or F6285 3-desmethyl. Material
balance ranged from 93-107%.

The major metabolic pathway is the oxidation of the methyl group on
‘the triazolinone ring of the parent compound to form F6285 3-
hydroxymethyl. The hydroxymethyl group was further oxidized to

carboxylic acid, forming F6285 3-carboxylic acid. Subsequently, the - '

carboxylic acid on F6285 3-carboxylic acid was decarboxylated,

. resulting in F6285 3-desmethyl. The minor metabolic pathway is the
cleavage of the sulfonamide group on F6285, forming F6285 5°-
desmethy1sulfonyT. .
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3. This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providinglgnfofmation on the metabolism of :
phenyl ring- and carbonyl-labeled [**CImethanesulfonamide [N-(2.4- :
dichloro-5-[4-(difluoromethy1)-4,5-dihydro-3-methyl-5-oxo-1H-1,2.4- Ei
tr1ggg}-1-y11pheny1)methanesu]fonamide]‘underfaerobic s0il }
conditions. ) ‘ o

4, NgQadditiona1 information on the metabolism of -
%hp]ﬂsphanesulfonamide under aerobic soil conditions is required at' -
is time. . '

METHODOLOGY : )

Samples of sieved (2 mm) sandy loam soil (source: Wisconsin: 70%
sand, 18% silt, 12% clay., 1.6% organic matter, pH 6.7, CEC 5.8
meq/100 g) were weighed (54 g) into biometer flasks £250 m.) and

- treated with either Hpiform]y phenyl ring-labeled [LC]F6285 or
carbonyl-labeted [5-"CIF6285 (radiochemical purities >97%: specific
activities 20.1 and 24.0 mCi/mMol, respectively; New England Nuclear)
dissolved in ethanol, at a nominal concentration of 2.5 ppm. The
soil was stored for 22 months at about 4C prior to use. The soil
samples were adjusted to 75% of 0.33 bar moisture and the side well-
of each biometer flask was filled with a 0.1 M potassium hydroxide

'~tra?ping salution. The flasks were incubated in the dark at 25C. -
Duplicate flasks of soil were sampled at 0, 7, 14, 21, 29, 60, 90,
120, 181, 272, and 368 days posttreatment. The trapping solutions.
were sampled and replaced with fresh solutions at 1, 5, 7, 14, 29,
60, 90, 120, 181, 2/2, and 368 days for sandy loam. :

Samples of sieved (2 mm) silty clay loam soil (source: I1linois: 7.6%
sand, 56% silt, 36% clay, 4.2% organic matter, pH 6.6, CEC 18.5
meq/100- g) were weighed (61 g) into biometer f1ask51§250 mL) and
“treated with either Hpiformly phenyl ring-labeled [*"C]F6285 or .
carbonyl-labeled [5-""CIF6285 (radiochemical purities >95%; specific
activities 20.1 and 24.0 mCi/mMol, respectively: New England Nuclear)
dissolved im ethanol, at a nominal concentration of 2.5 ppm. The
soil was stored for 2 months at about 4C prior to use. The soil
samptes were adjusted to 75% of 0.33 bar moisture and the side well
of each biometer flask was filled with.a 0.1 M potassium hydroxide
tragping solution. The flasks were incubated in.the dark at 25 C.
DupHicate flasks of soil were sampled at 0, 7, 14, 21, 30, 63, 90,
120, 181, 272, and 368 days posttreatment. The trapping solutions
“were-sampled and replaced with fresh solution at'1, 2, 5. 7. 14:.30.
- 63, 90, 120, 181, 272, and 365 days for silty clay loam. .

At éach .KOH change two specially-equipped flasks for each label were
purged with CO,-free air and the resulting air was passed ,
sequentially tﬁrough 0.1 N H,S0, solution and ethylene glycol.
Aliquots of each trapping sodution were collected -in duplicate for
radioassay. .

The soil samples were extracted twice with acetonitrile:water (70:30,
v:v) at "room temperature" using a Waring commercial blender followed
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by vacuum filtration and a 1-hour reflux in the acetonitrile:water
solution (Figure 1). Extracts were filtered, combined, and
concentrated by rotary evaporation (<35C). The concentrated extracts
were partitioned three times with ethyl acetate. Aliquots of the
organic and aqueous phases were analyzed for radioactivity using LSC.
Aqueous phases from soil samples were acidified to pH 1, then
partitioned three times with ethyl acetate. A1l organic phases were
combined, dried over anhydrous sodium sulfate, and concentrated by

- rotary evaporation. Each concentrated extract was analyzed using
one-dimensional TLC on silica gel plates developed with methylene

- chloride:methanol:ammonium hydroxide (85:15:1, v:v:v). Selected’
samples were also analyzed using one-dimensional TLC-on silica gel

- plates developed with methylene chloride:methanol:ammonium hydroxide
(75:25:1, v:v:v) or methanol/0.5 N NaCl buffer (60:40).  Radioactive
areas were detected using autoradiography; the radioactive areas wére
scraped from the plates, eluted with methanal and quantified by LSC.
Unlabeled reference standards of F6285 and possible degradates (Table
7) were included to confirm R, values and structural assignments.

The standards were visualized under short UV light (254 nm).
Selected TLC plates were also analyzed using a Bioscan imaging
scanner... ~ ' S - -

.
Pt

Selected organic phases were also analyzed by HPLC with UV (214 or
230 nm) detection using Beckman Ultrasphere C-18 column eluted with:
acetonitrile:water:acetic acid gradients. Eluates from the column -
were collected in one minute intervals for radicassay. Retention
times for standards of F6285 and its degradates were compared with
unknowns (Table 7). Identities of degradates were further confirmed
using a HP-5890 GC/Kratos Concept magnetic sector MS or a Varian
model 3400 GC/Finnigan MAT TSQ-708 triple quadrapole MS system.

The extracted soil was analyzed by LSC following combustion. The
potassium hydroxide trapping solutions were analyzed for total
“radioactivity using LSC. To verify the presence af CO, in trapping.
- solutions, selected KOH samples were tested: (1) a one'mt aliquot
from each replicate was neutralized with HCT. saturated with non-
. radiocactive (0, and radioassayed:.(2) another-one mb aliquot was
treated with a~0.4 N BaCl, and 0.5 N NH,CT. The resulting = .
precipitate and supernatant were separated by centrifugation and were
radioassayed. o ' L . ‘ .

* In order to characterize unextractable [lﬁC]residues. the previously
extracted 181-day soil samples treated with phenyl-labeled F6285 were
further extracted with hexane and methylene chloride, then M
fractionated -into humin, humic acid, and fulvic acid (Figure 4Y.
Subsamﬁles of the extracted soil were air-dried, refluxed with 0.25 N
hydrochloric acid for 1 hour, then centrifuged. The supernatant was
partitioned with ethyl acetate: the organic and aqueous phases were
analyzed by LSC. The remaining soil pellet was stirred with 0.5 N
sodium hydroxide for 24 hours and the extract was decanted. Soil
solids (humin fraction) were air-dried and analyzed for radicactivity
by LSC following combustion. The.extract was analyzed for
radioactivity by LSC, acidified to pH 1 with concentrated

- hydrochloric acid to precipitate the humic acid fraction, and .Qm7f¢>
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centrifuged. The supernatant (fu]vic acid fraction) was analyzed by
LSC. and the precipitate (humic acid fraction) was redissolved in 0.5
N sodium hydroxiqe for LSC analysis.

st e

Extracts were stored at 4C for short periods during analysis and at
-16C for longer term storage. Soil samples prior to extraction and
soil-bound residues were stored at -21C. Soil samples were stored
for no Tonger than a month prior to extraction. '

DATA SUMMARY :

Uniﬁprm]y phenyl ring-labeled [*CIF6285 and carbony1-1abeled
[5-""C]F6285 (radiochemical purities >97%), at 2.5 ppm, degraded with
calculated half-lives of 555 and 535 days, respectively, in sandy
loam soil that was incubated in the dark at 25C and 75% of 0.33 bar
moisture for ug to 368 days. For both label positions, nonvolatile
degradates included F6285 3-carboxylic acid., F6285 5°--
desmethylsulfonyl, F6285 3-hydroxymethyl, and F6285 3-desmethyT.

Fgr the degradation of carbonyl-labeled F6285 in the sandy loam soil, -
["C]F6285 decreased from 99.1-99.3% of the recovered radiocactivity -
at day 0 to 85.5-86.5% at 90 days. and to 75.7-75.7% at 368 days
(Table 8). Four degradates were isolated from the soil: F6285 3- = -
carboxylic acid, F6285 5'-desmethylsulfonyl, F6285 3-hydroxymethyl,: ..
and F6285 3-desmethyl. The major accumulating degradate was F6285 3-
carboxylic acid which continuously increased with time and reached a
maximum of 10.8-10.9% of the recovered residues at the end of the
study. F6285 5°-desmethylsulfonyl reached a maximum level of 2.7-
3.1% of the recovered at the end of the study. Less than 2% of the
recovered was identified as F6285 3-hydroxymethyl or F6285 3-
desmethyl. Bound residues increased throughout the course of the -
study to a maximum of 21.2% o0f the recovered (Table 3). On Days 368.
~.approximately 1.1% of the recovered was evolved as C0,. Material
balances ranged from 99.1-104.7%. ‘ . o

Fgr the degradation of phenyl-labeled F6285 .in the sandy loam soil,
[*"C]F6285 -decreased from 95.8-95.9% of the recovered radioactivity -
at day 0 to 58.9-67.9%-at 90 days. and to 52.6-53.5% at 368 days
(Table 9). Four degradates were isolated from the soil: F6285 3-
carboxylic acid, F6285 5'-desmethylsulfonyl, F6285 3-hydroxymethyl,
and F6285 3-desmethyl. The major accumulating degradate was F6285 3-

. carboxylic acid which continuously increased with time and reached a
maximum of 9.5-10.2% of the recovered residues at the end of the
study. F6285 5 -desmethylsulfonyl reached & maximum level of 4.8-
6.9% of the recovered at 90 days, then decreased slightly to 3.0-4.5%
at the end of the study. Less than 2% of the recovered was .
identified as F6285 3-hydroxymethyl or F6285 3-desmethyl. Bound

~residues increased throughout the course of the study.to a maximum of

- 24.8% of the recovered (Table 4). On Days 368, approximately 1.8% of -
the recovered was evolved as C0,. Material balances ranged from

97.3-102.7%. o
I7L | - Lyp



Un1£prm1y phenyl ring-labeled [*CIF6285. and carbony1-labeled
[5-7"C]F6285 (radiochemical purities >97%), at 2.5 ppm., degraded with
calculated half-lives of 534 and 541 days. respectively, in silty
clay loam soil that was incubated in the dark at 25C and 75% of 0.33
bar moisture for up to 368 days. The most significant degradates

- identified in the aerobic soil metabolism study were F6285 3- ,
carboxylic acid and F6285 5’ -desmethylsulfonyl. Two relatively minor
degradates identified were F6285 3-hydroxymethyl and F6285 3-

~ desmethyl. A R .

For thei egradation of carbonyl-labeled F6285 in the silty clay loam
soil, [*"CIF6285 decreased from 96.4-96.8%. of the recovered :
radioactivity at day 0 to 71.7-74.1% at 90 days. and to 57.6-60% at
368 days (Table 10). Four degradates were isolated from the soil:
F6285 3-carboxylic acid, F6285 5°-desmethylsulfonyl,. F6285 3-
hydroxymethyl, and F6285 3-desmethyl. The major accumulating ,
degradate was F6285 3-carboxylic acid which continuously increased
with time and reached a maximum of 5.0-5.2% of the recovered residues -
at 90 days. F6285 5" -desmethylsulfonyl reached a maximum level of
3.7-4.1% of the recovered at the end of the study. Less than 2% of
the recovered was identified as F6285. 3-hydroxymethyl or F6285 3-
desmethyl. Bound residues increased throughout the course of the
study to a maximum of 22.0% of the recovered (Table 5). On Days 365,
- the evolved CO, totaled 5.1% of the recovered. Material balances
ranged from 95.8-104.7%. , o

- For the1 egradation of phenyl-labeled F6285 in the silty clay loam
soil, ['CIF6285 decreased from 94.3-95.6% of the recovered
radioactivity at day 0 to 72-72.5% at 90 days, and to 56.9-57.6% at
368 days (Table 11). Four degradates were isolated from the soil:
F6285 3-carboxylic acid, F6285 5° -desmethylsulfonyl, F6285 3-
hydroxymethyl, and F6285 3-desmethyl. F6285 3-carboxylic acid and
F6285 5’ -desmethylsulfonyl were the major degradates whereas F6285 3-
" hydroxymethyT-and F6285 3-desmethyl were the minor degradates. F6285
3-carboxylic acid increased continuously with time and reached a
maximum of 5.3-5.4% of the recovered residues at 90 days, then
decreased slightly to 4.5-5.0% at the end of the study. F62855"-
desmethylsul fonyl reached a maximum level of 5.4:6.0% of the .
recovered at. the end of the study. Less than 2% of the recovered was
identified as F6285 3-hydroxymethyl or F6285 3-desmethyl. Bound
residues increased throughout the course of the study to a maximum of
24 .4% of the recovered (Table 6). On Days 365, the evolved CO, -
totaled 2.2% of the recovered. Material balances ranged from 54.4-«
104.8%. i "~

Analysis of the,[?4C]residues fromlghe extracted 181-day soil samples
treated with phenyl ring-labeled [*"C]F6285 determined that 4.1% of
the recovered radioactivity was associated with the humin fraction,
4.9% with the humic acid fraction, and 3.1% with the fulvic acid
fraction.

No significant amounts of radioactivities were detected in the
ethytene glycol or sulfuric acid traps for either label.
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COMMENTS : ‘ - : | S - -
1.

The identity of F6285 and its aegradates was confirmed by TLC (three
solvent systems were used) and HPLC. Table 7 listed the R, values
§8ECF6285 and its degradates for TLC and the retention times for

F6285=and its degradates were further confirmed by'GC/MS. Figure 23
showed the molecular ions and the fragment ions for F6285, F6285 5 -

' desmethylsu]fonyT, and F6285 3-carboxylic aq%d. The molecular F6285

ion (M)" peak was observed at 386 while its */Cl-isotope (M+2)" peak

- was observed at 388. Four fragment ions were produced due to the

loss of C1 from the parent (m/e 351), the loss of SO,CH, (m/e 307),

the loss of both C1 and SOCH, (m/e 273), and the cléavage and
rearrangement (forming isocyanate; m/e 280). The F6285 5'-
desmethylsulfonyl compound had molecular ions at m/e 308 and 310.

The essential fragment ions included monophenylenediamine (m/e 139)

and dichlorophenylenediamine (m/e 174). Although F6285 3-carboxylic
acid has a molecular weight of 417, the molecular ion was not found.
This was likely due to the rapid decarbeoxylation of F6285 3-
carboxytic acid in the-mass spectrometer. The spectrum showed the
(M-44)" (loss of C0,) peaks of m/e 372 and-374. The major.fragment
ions were: m/e 337 %duevto-the loss of C1), m/e 293 (due to the loss
of S0,CH,). m/e 257 (due to the loss of both €1 and SO,CH,. The GC/MS .
El (Eﬁeé%ron Impact) spectrum of isolated F6285 and degradates and -
the spectrum of the.standards are shown in Figures 15-20. o
In both soils, the formation of F6285 3-carbexylic. acid (the most
abundant degradate) was faster in the initial 60. days than the
remaining 300 days (Figures 8 and 13). More F6285 3-carboxylic acid
was formed in the sandy ‘loam soil (10.8% and 9.8% of the recovered
residues in the carbonyl-labeled and the phenyl-labeled treatments,
respectively) than the silty clay loam (4.5% and 4.8% of the

" recovered residues in the carbonyl-labeled and the phenyl-labeled
_treatments, respectively) (Tables 8-11).

The second most abundant degradate (F6285 5"-desmethylsulfonyl),
accumulated steadily during the course of the study -in both soils
except for the sandy loam soil dosed with phenyl-labeled F6285 (the
formation of the compound reached its maximum at 90 days) (Figures 8
and 13). Approximately 2.9-3.8% and 3.9-5.7% of -the recovered
residues were quantified as F6285 5 -desmethylsulfonyl at the end of
the course of the study ‘in the sandy Toam and the sandy clay loam
sotls, respectively (Tables 8-11). : '

e

Based on the degradates detected in the aerobic soil metabolism

study, the author proposed a metabolic pathway for F6285 in the sandy
loam and the silty clay loam soils (Figure 24). The author concluded
that the primary site for metabolic degradation of F6285 was the
"exocyclic allylic methyl group” on the triazolinone ring. Oxidation

of this methyl group on the molecule resulted in the formation of

F6285 3-hydroxymethyl. The hydroxymethyl group was further oxidized

to carboxylic acid, forming F6285 3-carboxylic acid. Subsequent1y.7/sf:L
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the carboxylic acid on F6285 3-carboxylic acid was decarboxylated,
resulting in F6285 3-desmethyl. A separate metabolic pathway was

also reported: the sulfonamide group on F6285 was cleaved, forming
F6285 5° -desmethylsulfonyl.

The author reported that the metabolism of F6285 in soil is similar
to the metabolism in soybeans and animals. The major metabolic
pathway in soybean and rat, goat, and hen is also the oxidation of
the methyl group to form F6285 3-hydroxymethyl, followed by the
oxidation to F6285 3-carboxylic acid and the decarboxylation to F6285
3-desmethylsulfonyl. The cleavage of the sulfonamide from the
methanesulfonamide on the phenyl ring was also reported in the
soybean metabolism study. the resulting metabolite was F6285 5°-
desmethylsulfonyl.

' The report stated that the high background noise obéerved in the :
spectra of the F6285 desmethylsulfonyl isolated by HPLC was probably
caused by the small amount of sample injected into the system.

, It was reported that the treated soils were aerob%cally'incubated,
but it was not specified how the biometer flasks. were sealed after
the soil was treated and the trapping solution was placed in the side

arm.. ) , : ‘

The moisture content of the soil sampTes‘was monitored or maintained
at 75% of field capacity during the study: however, no details were N
given. : A o , .

~The flasks were incubated in the dark at a constant temperature,
ranging from 24.7-25.7C. ' '

Results were presented in terms of percent'of recovered'radioactivity
rather than percent of applied radioactivity, which is preferred.

- Results from TLC analysis of ethyl acetate extracts were normalized
to 100%. C

Results from the determination of the microbial populations and the
aerobic conditions in the study soils indicated that the sqils were
vital and the aerobic conditions were maintained.
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ACONCLUSION§:
Metabolism - Angerobic Aquatié

1. This study can be used to fulfill data requirements.

2. Methanesul fonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5- -
- dihydro-3-methy1-5-ox0-1H-1,2,4-triazol-1-yl1]phenyl)methane-
sulfonamide; F6285] degraded very slowly. (<10% degradation) in :
flooded loamy sand sediment (1:5, w:v) that was incubated in the dark
under a static nitrogen atmosphere at 23-27 C for 12 months. = The
half-life was estimated to be 9 years. One degradate, 1-(2.4- .
dichloro-5-aminopheny1) -4-difluoromethyt-3-methyl-1H-1,2,4-triazol-

-
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5(4H)-one (desmethyl sulfonyl-F6285), was identified in the samples
at <2.9% of the applied. :

3. This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing, information on the metabolism of
phenyl ring- and carbonyl-1labeled [”C]methanesu]fonamide [N-(2.4-
dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methy1-5-0x0-1H-1,2.4-
trig;g]-1—y1]pheny1)methanesu]fonamide] under anaerobic aquatic
conditions. ,

4. No additional information on the metabolism of A
: [“"CImethanesulfonamide under anaerobic aquatic conditions is
required at this time. '

. METHODOLOGY :

Sieved (2 mm) loamy sand sediment (82.5% sand, 7.5% silt, 10% clay,
0.7% organic matter, pH 8.0, CEC 12.6 meg/100 g) obtained from. a pond
~in Macon County, Illinois, was weighed (50 g dry weight) into 500-mL
Erlenmeyer flasks and flooded with pond water (250 mL; pH 8.5, .
hardness 323 mg/L as CaC0,, conductivity 165.2 umhos) that had been ..
purged with nitrogen gas.” The flasks were then sealed with a two-way .
(inlet and outlet) adaptor and flushed with nitrogen. The nitrogén
was drawn through each sample flask and exhausted through a .
polyurethane plug and a 1 M NaOH trapping solution; the valve between

- the sample flask and the trapﬁing solution was kegt open throughout -
the pre-incubation period. The samples were incubated for
approximately 601 ays (light and temperature not specified) prior to
treatment with ["CImethanesulfonamide; during the pre-incubation -
period, the samples were flushed with nitrogen again after .
approximately 30 days of incubation, and were flushed with nitrogen
ggddtreated'with 2 mL of a 10% sucrose solution after approximately

) ays. S i _

Following the pre-incubation period, the samples were treated at 2.4-
%r6 ppm -(based on a 300-g sample) with eithqg phenyl ring-labeled [U-
Clmethanesulfonamide or carbonyl-labeled [*"C]methanesulfconamide [N-
(2,4-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-1H-
1,2,4-triazol-1-y1]phenyl)methanesulfonamide; F6285; radiochemical
purities >98%, specific activities 17.2 and 19.0 mCi/mMol,
respectively, FMC], dissolved in "degassed" ethanol. The flasks were
resealeéd and iricubated as described in the dark at 23-27 C. At 203
days posttreatment, the samples were amended with 2 mL of a 10%"-
glucose solution plus 2 mL of a 0.25 g/L cysteine solution [page 93].
Duplicate flasks of flooded sediment were collected for analysis at
0,1, 3,7, 14, 30, 59, 120, 182, 287, and 365 days posttreatment.
Prior to each sampling.and at monthly intervals, the samples were
flushed with nitrogen, and the polyurethane foam plugs and the NaOH
trapping solutions were sampled and replaced. ,

- -3.2-
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Immediately after collection, the pH, "mixed" redox potential (Eh),
and dissolved oxygen content (beginning at 59 days posttreatment) of
each sample was measured. The water and sediment fractions were
separated by filtration and extracted as outlined in Figure 2. The
water was diluted with 6 N HC1 and acetonitrile (5 and 25 mL,
respectively), then extracted twice with methylene chloride. The
methylene chloride extracts were combined, and aliquots of the
combined extracts and extracted aqueous solutions were analyzed for
total radioactivity using LSC. Aqueous extracts containing >1% of
the applied radioactivity were concentrated by rotary evaporation (35
C). and the concentrate was stored frozen (-15 C) until further
analysis. A1l methylene chloride extracts were concentrated by
rotary evaﬁoration, diluted with acetonitrile, and stored frozen
until further analysis.

The entirety of each sediment sample was extracted twice with
acetonitrile:1 N-HC1 (9:1, v:v): after each extraction, the extracts
were removed from the sample by filtration. The extracts were
combined and partitioned twice with methylene chloride. The.
methylene chloride extracts were combined, and aliquots of the
~combined extracts and extracted acetonitrile solutions were analyzed
for total radioactivity using LSC. The acetonitrile solutions =~
. contained <1¥ of the applied radioactivity and were not further
analyzed. The methylene chloride extracts were concentrated by
rotary evaﬁoration. diluted with acetonitrile, and stored frozen
until further analysis. The extracted soil was then Seoxhlet-
extracted with acetonitrile:water (7:3. v:v) for 18 hours..
Acetonitrile was removed from the extract using rotary evaporation:
the remaining aqueous solution was partitioned twice with ethyl
acetate. The ethyl acetate extracts were combined, and aliquats of
- the combined extracts and extracted aqueous solutions-were analyzed
for total radioactivity using LSC. The aqueous solutions contained
<1% of the applied radioactivity and were not further analyzed. The
- ethyl acetate extracts were concentrated by rotary evaporation
followed by a gentle stream of nitrogen. Portions of the Soxhlet-
extracted sediments were air-dried and analyzed for total unextracted
radioactivity using LSC following combustion.

Within 2 weeks of collection, aliquots of the concentrated aqueous
and organic solutions that contained >1% of the applied radioactivity
were analyzed by HPLC using a ‘Spherisorb 0DS-2 column eluted with
acetonitrile:acidified (1% acetic acid) water (10:90 to 50:50, v:v);
the column wa§4equ1pped with UV (280 nm) and radioactive flow
detection. [“'C]Compounds were identified by comparison to the -
retention time of unlabeled reference standards of methanesulfonamide
(F6285) ; N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-
hydroxymethy1-5-oxo0-1H-1,2,4-triazol-1-y1]pheny1)methanesul fonamide
(3-hydroxymethyl F6285); 1-(2.4-dichloro-5-[N- :
- (methylsulfonyl)amino]phenyl)-4-difluoromethyl-4,5-dihydro-5-oxo-1H-
1,2.4-triazole-3-carboxylic acid (3-carboxylic acid F6285); and 1-
(2,4-dichloro-5-aminophenyl)-4-difluoromethyl-3-methy1-1H-1,2,4-
tridzol-5(4H)-one (desmethyl sulfonyl-F6285). Recoveries of- ..

-3:3- g
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methanesulfonamide, 3-hydroxymethyl F6285, and 3-carboxylic acid
F6285 from water fortified at 2 ppm averaged 86.1-102.2% of the
applied, and from sediment fortified at 10 ppm averaged 89.8-93.8%.
The 1imit of detection was reported to be 0.3% of the applied.

Also, aliquots of the ethyl acetate extracts from the sediment and
selected extracts from the 287-day samples were analyzed using one-
dimensional TLC on normal-phase silica gel plates developed in
mg}hy]ene chloride:methanol:ammonium hydroxide (85:15:1, v:v:v).

[ "ClCompounds on the plates were located using an imaging scanner,
and were identified by comparison to unlabeled reference standards of
methanesulfonamide, 3-hydroxymethyl F6285, 3-carboxylic acid F6285,
and desmethyl sulfonyl-F6285. which had been cochromatographed with
the samples and visualized using UV Tight (254 nm). : _

The foam plugs were Soxhlet-extracted with methanol for 4 hours. and
the methanol extracts were analyzed for total radioactivity using
LSC. Aliquots of the NaOH trapping so]utions1 ere analyzed for total
radioactivity using LSC, and the presence of C02 in the solutions
was confirmed by precipitation with barium chloride. .

In an attempt to identify "Compound 3" in the sample extracts, - .
extracts containing this compound were sent to the laboratory of the
registrant (FMC), where the extracts were analyzed by HPLC using an -
Ultrasphere ODS column eluted with 0.01 N acetic acid:acetonitrile
(100:0 to 0:100 to 100:0, v:v). The retention time of "Compound 3"
- was compared to the retention times of unlabeled reference standards
of N-(2.4-dichloro-5-[4-(difluoromethyl)4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yl]phenyl)methanesulfonamide (3-desmethyl-F6285) and N-
[2,4-dichloro-5-(4,5-dihydro-5-ox0-1H-1,2,4-triazol-1- .
y1)pheny1]Imethanesulfonamide (3-desmethyl-4-desdifluoromethyl-F6285).

DATA SUMMARY :

Phenyl ring-labeled and carbonyl-labeled [CImethanesul fonamide [N-
(2,4-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methy1-5-oxo-1H-
1,2,4-triazol-1-y1]phenyl)methanesul fonamide: F6285; radiochemical
purities >98%], at 2.4-2.6 ppm (based on 300-g sample; 13x the
maximum application rate), degraded very slowly (<10% degradation) in
flooded loamy sand sediment (1:5, w:v) that was incubated in the dark
under a static nitrogen atmosphere at 23-27 C.for 12 months. One
degradate, - .

1-(2.4-d1ch1oro—5-am1nopheny1)-4-dif}ubr0methy1-34methy1:1H-
1,2,4-triazol-5(4H)-one (desmethyl sulfonyl-F6285),

was idéntified in both sets. of samples at <2.9% of the apb]ied
(Tables V-VIII). v _ :

Ig;the flooded sediment tq ated with phenyl ring-labeled ,
[“*CImethanesulfonamide, [“C]methanesulfonamide averaged 101.3% of

1%
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- days (Table VIII). A second [

the applied immediately posttreatment. ranged from 96.2 to 102.9%
between 1 and 182 days, and was 95.8% at 287 days and 92.4% at 365
days (Table V). Desmethyl sulfonyl-F6285 averaged a maximum 2.9% of
the applied at 14 days posttreatment, and was 0.6% at 365 days (Table
VII). At 12 months posttreatment14unextracted sediment [“Ciresidues
were 1.3-2.5% of the applied and “CO, totaled 0.5-1.3%: no other
[14C]volat11es were detected (Table IiI); The ratio of total
[“"Clresidues in the water and sediment was approximately 11:1
immediately posttreatment and 5:1 at 12 months (reviewer-calculated
from Tables ITI, V, and VII). Material balances ranged from 99.6 to
105.4% of the applied through 287 days posttreatment, and were 96.7-
98.6% at 365 days (Table III). ‘

In, the flooded sediment treated with carbonyl-labeled
[“"Clmethanesulfonamide., [““Clmethanesulfonamide averaged 101.2% of

~ the applied immediately posttreatment. ranged from 98.1 to 100.6%

between 1 and 182 days. and was 91.7% at 287 days and 93.2% at 365
days (Table VI). Desmethyl sulfonyl-F6285 was not detected until 287
days posttreatment, and averaggg a maximum 0.9% of the applied at 365
_ Cldegradate, designated “Compound 3",
averaged 3.4 and 3.0% at 287 and 365 days, respggtive]y. At
12 months posttreatment, Lnextracted sediment [ Clrésidues were 0.4-
2.1% of the applied and "C0, totaled <0.1%; no gther [“Clvolatiles
were detected (Table IV). ' ratio of total [“"C]residues in the
water and sediment was approximately 10:1 immediately posttreatment
and 4:1 at 12 months (reviewer-calculated from Tables IV, VI, and -
VIIT). Material balances ranged from 98.7 to 102.1% of the applied
throughout the study (Table IV). : E

COMMENTS - IR |

1.

~.carbonyl label., was not identified; this [

"Compound 3", isolated from the flooded seggment treated with the

Cldegradate was isolated
at up to a maximum average of 3.4% of the applied (0.09 ppm) from the
static samples treated with the carbonyl label. The study author
stated that Compound 3 did not cochromatograph with any HPLC

reference standards, and could not be recovered in sufficient

quantities to allow MS analysis [page 33]. It was also stated that
Compound 3 had "the same retention time as that of a minor component
present in the aqueous polar fraction of the crop rotation extracts
[page 219]." The study author stated that "no further attempts were

made to identify [Compound 3] due to the Tow and inconsistent levels

detected”, Although Compound 3 was isolated at 5.2 and 9.0% of the
applied (0.13 and 0.23 ppm, respectively) from the two samples -
converted from static to flow-through conditions (refer to Comment
2). Compound 3 was not isolated from the samples maintained under
flow-through conditions for the entire experiment (Table VIII).

To supplement data from the treated samples incubated under static

conditions, additional flasks of flooded sediment (three per e
treatment label; sample codes '116, "216, and '316) were treated with

* 27y



[!*CImethanesulfonamide and incubated as described, except that the
flow of nitrogen through the flasks was continuous. Volatiles were
trapped as described; a single flask of flooded sediment from each
treatment was collected at 189 days posttreatment, and duplicate
flasks of each treatment were collected at 365 days. Also, static
samples (two per treatment; sample codes 114 and '214) were
converted from static to flow-through conditions at 295 or 296 days
posttreatment; these samples were collected at 365 days
posttreatment. : '

~ In the static samples during the study, the pH of the samples
increased from a low of 5.8 at 7-14 days to 9.0-9.1 at 365 days, the
dissolved oxygen content increased from <0.2 ppm at 59 days to 0.8-
3.2 ppm at 365 days, and the redox potential of the water ranged from
-236.3 to 252.4 mV [pages 91-92].

Although microorgah?sm populations in the water layer were measured
at 189 and 365 days posttreatment. no interpretations were provided.

The study author calculated half-lives of 3345 and 32507days for the
pgpnyl ring-labeled and carbonyl-labeled forms of ‘
[“"Clmethanesulfonamide, respectively (half-life is about 9 years). _

- This information is.of limited value because the data have been

extrapolated far beyond the duration of the experiment.

The application rate in this study, 2.5 gm, was 13x the reported -
maximum field application rate of 0.375 ai/A (based on a 6-inch
soil depth). i

The water solubility of methanesulfohanﬁde was reported to be @O

. ug/gsag pH 7.0, and the vapor pressure was reported to be < 107 mmHg -
at . .- ' - ) }

‘According to the study author, portions of the Soxhlet-extracted
sediments from the 4-,. 9-, and 12-month sampling intervals were
extracted with 0.5 N NaOH at room temperature for 12 hours, then -
centrifuged; the remaining sediment was again extracted with 0.5 N
NaOH, this time for 1 hour. A partion of the ccmbiggd NaOH.extracts
was acidified to pH 1 using concentrated HC1, and [*"Clresidues in
 the resulting solution and precipitate were classified as fulvic and
humic acids. respectively. The extracted Efdiment was air-dried and
analyzed using LSC following combustion; [*"C]residues remaining in
the sediment following the NaOH extraction were classified as humin.
No data were reported for these analyses. ‘ v

’
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Adsorption/Desorption (163-1)

Dykes, J. 1990. Soil adsorptlon/desorptlon with Yc-Fe6285.
ABC Laboratory Project ID: ABC Final Report No. 383611; FMC
Study No. 162E3289El; FMC Report No. PC-0138. Unpubllshed
study performed by Analyt1cal Bio-Chemistry Laboratories, '
Inc. Columbla, MO, and submitted by FMC Corporatlon,
Prlnceton, NJ. (41911604)

Y:'é

%
.
2
4
3

k1

This study was determined unacceptable in the 10/28/91
review because the complete characterization of the
test soils was not carried out (such as data on cation
exchange capacity and field m01sture capacity was
missing). In response, the reglstrant submitted
additional data to upgrade this study. After rev1ew1ng
the additional data, EFGWB concluded that this study is
acceptable (see EFGWB review dated 12/21/92). .The
registrant did not explain why sodium- azide was chosen
to sterilize the soils. EFGWB has concerns about the .
use of chemicals for sterilization of soils. EFGWB . .
believes that physical or chemical sterilization may -
subtly alter the soil chemistry, thus- compllcatlng the
interpretation of the results obtained in the batch U
equilibrium study. However, since results from the

- column leaching study along with the batch equilibrium
study have clearly demonstrated the potential for
sulfentrazone to leach in the environment, no
additional information on the mobility of sulfentrazone
and its degradation products in soil is needed at this
time. The Leaching- Adsorptlon/Descrptlon data
requirement has been satisfied. -

Results from thls study are summarlzed below-

"Based onuPatch equilibrium studies, uniformly phenyl-
labeled ["C]lsulfentrazone at 0.1, 2, 5, 7, and 10 ppm,
was determined to be very mobile in- sodlum azide- -
sterilized sandy loam, silt loam, silty clay loam, and
sand soil:calcium chloride solution slurries (1:5) that
were equilibrated for 24 hours at 25 + 1 C. Freundlich
. values were 0.2 for the sand soil, 0.6 for the

sandy. loam soil, 0.8 for the silt 1oam soil, and 0.8
for the silty clay loam soil; respective Koe values
were 77, 29, 26, and 40. Exponent (1/n). for K, was
1.03, 1nd1cat1ng that the adsorption was a linear -
isotherm. K, values were 1.23-1.44 for the four .

_soils. Exponent (1/n) for Kg, was 0. 93, indicating
~that the adsorption was also a linear isotherm.
Material balances ranged from 96.6 to 104. 7% of the
applied." ;
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SUBJECT:
Fﬁon H

Conclusion : i - : C
(1) . EFGWB cbnéurs ﬁith»the‘EUP fcr;?ézas'bécaﬁié"‘
‘(A). the following data requirements are. fulfilleé; '

e T Wb s ey

UNITED STATES ENVIRONMENTAL PRO

- Chemistry Review Section #2-

. Emil Regelman, Supervisory Chepist

WASHINGTON DO 20400

A

181233: 1&237(
129081
92-1:&1/1343

‘ ._'enl‘ragore .
hk%ﬁ‘nffdﬁkhﬂnww{f

N 'DP1Barcod¢
- PC Code No.
,;EFGWB'NOw‘

- ! .
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..Review of’EUP for rezas Herhicida

Larry Lin, Ph. D., Envircnnental seianti

Environmental Fate and Groundﬁht-r Br
Environmental Fate and Effects Dtviaion.(s7507c)

Joanne ‘Miller, Productlunnager’tnﬁ 33}
Registraticn Division (H7505C}

Chemistry Review :Section #2 -
Environmental Fate and Ground Wate Bran
Envirenmental Fate and Effects D sien (

Henry M. Jacoby, Chxef

Environmental Fate and Effects Divis ion (H7507C)

-

Kydrolysiavelsl-l) s )
Aerobic Soil Metabolism (162-1) SR
Loachingrhdsorption/Desorption (163-1)

* since thé submitted study has denonstrated'the

pattern of decline of the.parent‘compuun&.and o
identified two major degradation products, the .

. Aerobic Soil Metabolism (162-1} data requirement

is fulfilled for the EUP. When available, the

_aerobic soil metabolism study, currently in
__ progress, shoulad be submitted for review. )
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(B) . the following data requirements are waiveé"

_Confined Rotational Crop (165-1}‘
Bioaeeumulation in Bish (165-4}

% the propaaed labels will.ba reviaed tc excluda the
use of ratational crops. -

** yaived dugsto-its-lcw Kw Acdbrding to the
registrant, the K, data hava been validated by
| EPA. EFGWB concurs with this waiver request for
the EUP on. corndition that: the ‘PM can verity these,
Kw*values.; C =
(2). Based on the prelininary data submitted to~support a :
requested EUP, this chemical appears tp display some of the’
characteristics for those chemicals known to leach to
groundwater (such as high mobility and persistonce)." EFGWB
recommends that the registration be advised to. lement
this EUP in such a way to minimize the. potential pact on
groundwater suppliea from the experimental use. . -

Background : B
A. Introduction

F6285 is a herbicide curfehtly being developed bylFﬁc COfporation )
for control of annual grass, and annual and. perennial broadleaf
weeds on soybeans. -

B. Llsgqs_ign__f_q:mg

F6285 can be: preplant-soil-incorporated, or preemergence surface
applied at a rate of 0.235-0.5 1lbs a.i. per acre. If treatments
are to be incorporated, incorporate to a depth of 1—3 inches.~ Do
not apply more than once per season.,.-, _

F6285. has bean tound‘vory pe:sistent in watar (tuai- 143-375 days'
at pH 5, 7, and 9), and in aerobic soil (t,, = 114-122 days). s
According to-the adsorption/desorption stu 42 F6285 is very
mobile w1th a ranqe ot K‘ values of 0 2-0.8 (or lt‘,c = 26-77).

The major metabolite of F6285.is" P6285 3-carbéxylic acia which ‘
accounted for 24% of the recovered radioactivity for the carbonyl
label and 12% of the redovered radioactivity for the phenyl label
90 days after application in an aerobic soil metabolism study.



Piscussions :

-/

- The registrant, FMC Corporatiom, -has submitted additiemai . .- = .
information to upgrade -three.studies [Hy olysis (161i-1); Aexrobic & - °
- -Soil Metabolism (162<1); and Leaching-Adsorption/Desorption ‘ o
(163-1). These three studies were previously determined ® .
-unacceptable (see EFGWB reviews of 91-0741 and 92-0106 for .
~ details). The registrant has also submitted walver requests for
the Confined Rotational Crop (165-1) and Bioaccumulation-in Fish -
- (165-4) data requirements (for the EUPF only). The registrant's
justifications for the above issues and EFGWB's correspondences
are presented below: = W T e e T e

s Andoiaolit .

.

A. Hydrolysis (161-1})
a. In response to the comments raised by EFGWB on the
- difference in the mass ‘spectra of the parent compound e
: (F6285) in the 30~-day sample and the reference standard, the
* - registrant reanalyzed a sample extract which was retained
- after the completion of the study and submitted its mass .
Cspectrum. o o TR TR

Comments by - EFGWB: - _ |
Since this new mass spectrum of the Day 30 pﬁ 7'TRIs :
Replicate II sample (see attachment #1) correlates with

F6285 standard at m/z 307 and 386, its identity has been
confirmed by mass spectrometer. N L oo

T hl.'l"ﬂi‘”‘tﬂ W

b. The registrant claimed that the fluctuations in the = -
. concentrations during the study was due to minor quenching
or a binding to glass or other materials used during .
. aliquoting. ' . ' L . '

‘édmments by EFGWB:';

The justifications provided by the registrant are not - .
sufficient to explain why the total radicactivities in.the
Day 14 and 21 samples were significantly higher than that in
the Days 7 samples at all pH's. However, this deficiency is
not significant enough to affect the understanding of the ‘
fate of F6285 in water, ' Therefore, the Hyd : 1-1)

, Cor e _ R

The registrant claimed that: (1).twe major degradation L .
products (F6285 3-carboxylic acid, and F6283% 3- - .. . = ..
hydroxymethyl)  were adequately separated and identified by -~
TLC/HPLC, and further confirmed by mass spectrometer; and .

(2) efforts were made to purify the samples by GC equipped

with a capillary column prior to MS, but with no success. .

3 -
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- The registrant is conducting a new study which will be

. carried out for a longer period of time (possibly up to ohe ‘

year) to define the fate of F6285 in the aerobic¢ soil. 1In = : "

. the new- study, the registrant will attempt to develop GQ/us-c ‘ S

methods for spectral characterization of eignizieant
metabolites of Fé6285. . . . . '

1'0— ‘

COmmente by Esta' S

'Based on the additional informatien submitted hy the
-registrant, EFGWB believes that the identity of two

degradation products . (F6285 3-carboxyli¢ acid, and ’

" F6285 3-hydroxymethy1) heve been confirmed. Reaepne

are given below:

Cw

1 3

F6285 3-carboxylic ‘acia was identified by the

b.

“identified chromatographically. .
,using mass . epectronetry in either EIX ‘ =

 following. methods: -

using one-dimeneional TLc,

e

this chemical ‘was treated with acid to form
the desmethyl derivative which was’ further -

g o

£

(Electron_Impact) or CI (Chemical: Ionization)

mode. The EI .mass spectra for the TLC-

purified F6285 3-carboxylic acia gave- a base
peak at 293 and 295, and an M-45 :
(decarboxylated molecule} cluster of ions at

372, 374, and 374 (due to the presence of two
chlorine atoms at the phenyl ring). The 373

ion peak for the protonated decarboxylated. o

- derivative (M-45) was also found -in the CI

mode. These spectral data are consistent
with those of‘the reference etander&.,

F6285 3-hydroxymethyl was identified by the ’ “':w

"-;'b-.

7 following methods: o
'ueing TLc and HPLc,'-

us;ng mass spectrometry 'in either EI i ‘
(Electron Impact) or CI (Chemical Ionizationj
mode. This chemical was isolated by TLC ~

"g prior to MS analysis. 'Thé EI spectral data .

indicates the presence of a base peak at 323 . g

| ' (due to fragmentation).and a molecular ion -
- cluster at 402, 404, and 406 (due to two
chlorine atoms at the phenyl ring). Its

chemical ‘identify was further confirmed by'

. the CI mode. In that mass. spectrnm, a

&
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molecular ion cluster at 403, 405, and 407
for M+l was obtained. These mass spectra are -
. corresponding to those of the reference . - -
- standard. .- . = . - ;

2.. When available, ‘the aerobic soil metabolism study,
- currently in progress, should be submitted for review.
.. This new study would probably provide additional data
~on the formation and decline of degradation products of
"F6285 and their identification. - L '

3. Since the submitted study h&é-dénonstratgd the pattern
~of decline of the parent compound, and identified two

major degradation products,
- - . e

15929 Bri*PRe)id : £33 ',-.AA-. g 24y =
is fulfilled because the registrant has submitted the
following data for the test soils.. .. =~ = :
'SQiI'Type ' - eEC,-méq/lOOjg~':Fieid'uoiSturg Cap., %
. '$45 Sandy Loam . 7.6 L l1s.77.
 #46 Silt Loam 14.5 . - 32.8
#47 silty clay Loam 4.1 ‘ 26.8
#49 Ssand ‘ -~ 0.6 ’ S 1.37
The registrant has request a waiver of the confined -
Rotational Crop (165-1) data requirement for the EUP. They
intend to amend the labels to show a rotational crop S
restriction indicating that the rotational crop must. be
‘destroyed. = . = : , L ' «
cbmménﬁgfﬁg;E?Gﬁﬁ: : |
EFGWﬁAésa;die'with-;his waiver request for the EUP.
. giOQgéﬁiﬁiﬁﬁiﬂn_in-Eiﬁh ‘ | R i - ;'

Based on the low octanol/water partition coefficients for
F6285 (K, =31, 10, and 0.3 at pE 5, 7,and 9 .- I
respectively), the registrant has requested a waiver of the
Biocaccumulation in Fish (165-4) data requirement. . .




e ®

Comments by EFGWB:

According to the registrant, the. data have been .
validated by the EPA Product Chemistry reviewer. EFGWB

. concurs with this waiver request for the m on conditicn‘
that the PM can verity these K“ values. S _

B -
-
3
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A STUDY 3 _

. CHEM 129081 . Feass - TTTTTT §163-1
FORMULATIOR--OGv-ACTIVE INGREDIENT o ' ‘
STUDY ID 41911606 IS
Dykes, J. 1990. Soil adsorption/desorption withv“c F6285. ABC
Laboratory Project. ID: ABC Final Report No. 383611; FMC Study No. -
162E3289E1; FMC Report Neo. PC-0138. Unpublished study performed by
Analytical Bio-Chemistry Laboratories, Inc., Columbia, MO, and submitted by
FME Corporation, Princeton, NJ.

 DIRECT REVIEW TIME = & . . o~
REVIEWED BY: L. Binari»f' o TITLE:  Staff Scientist

EDITED BY: C. Cooke =~ . TITLE: Staff Scientist
. W Martin R o Staff Scientist
APPROVED ?Y‘: W. Spangl_er o . ' - TITLE: ‘Pro':ject Manager '
ORG: Dynamac Corporation ‘ .
, Rockville, MO ' S -
TEL: 301-417-9800

'APPROVED BY: M. Shamim
‘ TITLE: Chemist
. ORG: EFGWB/EFED/OPP
. TEL: 703-55?-2025

SIGNATURE:' o " o,

- CONCLUSJONS:
Mol -.-" < ""ion i

1. This study cannot be used to fulfﬂl data requirements gt_tnig_um;e

2. F6285 1is very mobile in sodium azide sterilized sandy loam, silt
: loam, silty clay loam, and sand soils. Adsorption increased with
increasing suﬂ organic matter content and clay content.

3. . This study is seientifically sound, but does not meet Subdivision N
_ guidelines for the following reason: _

T3
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- complete characterization of the test soils was not carried
out; data on cation exchange capacity (CEC} and field moisture
capa_eity was missing.. " .

4. In order for this study to fulfill the data requivements for mobility
of unaged F6285 in seil, the registrant must completely characterize
the soils with information on field meisture capacity and cation
exchange capacity. - ‘ o

METHODOLOGY:

Sandy Toam, silt loam, silty clay loam, and sand soils (Table I} were
air-dried, sieved (Z mm), and sterilized with the addition of 1%
sodium azide (w:w)}. Filter-sterilized (0.22 u) detonized water was
used to prepare the 0.01 M calctum chloride solution. Based on
preliminary experiments to-define test parameters, an equilibration

. time of 24 hours and a 1:5 soil:selution ratic were selected for the
definitive experiment. - o e

For the adsorption studies, 1 g samples of sof} and S mf of 2 0.0L W . . %
calcium chloride solution f?ntaini 6.}, 2, 5 7, or lGppmoft - %L
uniformly phenyl-labeled [ C T , A

F6285 (radfochemical purity 100, : -
specific activity 20.1 mCi/mMol, FMC) were transferved to sterilized. .
(autoclaved) culture tubes. The tubes were sealed with Teflon-lined> -~ -
caps; wrapped in foil, and the soil:solutions slurries were shaken i =~
the dark at 25 + 1 € for 24 hours. After 3&alli|?;_ the sTurries were =~
centrifuged and the supernatant was decanted. Aliquots of the )
supernatants were analyzed using LS€.. A R

Desorption of F6283 was determined by replacing the supermatant.
removed from the soil after adsorption with an equal volume of -
pesticide-free calcium chloride solution. The seil:solution slurries
were shaken im darkness at 28 2 I € for 24 hours. After shaking, the
- slurries were ceatrifuged and supernatants were analyzed by LSE. The =
{“c1Fe288 rminir?r adserbed to the soil after desorption was g
~ determined by LSC following combustiom. - -~ . -

#inem ”

Bﬁ&i on batch equilibrium studies, uniformly phenyl-TabeTed

[ "€]F628S (radicchemical 'puritty 1008}, at 0.1, 2, %, 7, and 10 ppm,

was determined to be very mobile in sodium azide-sterilized sandy

Toam; silt Toam, silty clay loam, and sand seil:calcium chloride ,
sotution slurries (1:5) that were equilibrated for 24 hours at 25 ¢+ 1

€. Freundiich K _ values were 0.153 for the sand soil, 0.331 for . ..
the sandy toam s&"f‘!;o.m for the silt Toam sot¥, and 0.773 for the -
-silty clay Toam soi}; respective K _ values were 7F, 29, 26, and 40

(Table XVI}. Adsorption increased with increasing Soil organic
matter content "and clay content. K, va_Tucs were 1.23-1.44 for the

1
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four soils. Material balances ranged from 96.6 to 104 7% of the
applied radioactivity (Tables XVII-XX}. ,

COMMENTS:

The test soils were not completely charaetcrmd; datt on eaﬁon
exchange capaeﬁ:y (CEC) and field meisture capaeity was not provided

for the seoils.

The soils were sterilized by the addition of 1% sodium azide (w:w).

It is suspected that sterilization of soils by sodium azide alters
the soil in such a way that it changes the mobility of postieidos in
soil. The registrants should address this issue.

It was reported that the test substam:c was Mcmimd te be stable
under the test conditions used for tMs Sth M quutitattvo data
were not provided for reﬁew.

The study author reperted that a 2&-805 fc& & was mt
achieved with an inittal 1:9 seil: somtiwn 35 Rdwever,. the ratio
was not changed for the definitiye study because

) the correlation for.
the K, determination was high (v° >0.98). It was alsd determined : -
that adsorption of the test substance to glass surfices was A
insignificant after 24 hours. Quantitative data frem the prtli-inag;
experiments performed to determine the equilibration time, .

soil:selution ratio, and if the test suhsfm adscrm te g‘lassitam o

were not provided for review.
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DATA EVALUATION RECORD

STUDY 4
CHEM 129081 ' Methanesu]fonam1oo -------------------- éiéézi_-
(F6285) . .

FORMULATION--OO--ACTIVE INGREDIENT

STUDY 1D 43355903

Saxgpa A.M., J.R. Marengo, and T.C. Zwick. 1993. The 1each1ng potent1a1
C-F6285 and degradates in a sandy loam soil. Laboratory Study No.:

- SC910200 FMC Study No.: 162E3191E1. FMC Report No.: PC-0178. :

Unpublished study performed by Battelle Memorial Institute, Co]umbus OH;

and submitted by FMC Corporation, Pr1nceton NJ :

REVIEWED BY: W. Mart1n _ “ TITLE: Staff. Sc1ent1st
EDITED BY: K. Ferguson " TITLE: Task Leader

- C. Padova - . : - Staff Scientist

APPROVED BY: W. Spangler - ' TITLE: Project Manager

ORG: Dynamac Corporation
Rockville, MD
TEL: 301-417-9800

APPROVED BY: L. Liu

- TITLE: Environmental Scientist /y'*(/(/

ORG: EFGWB/EFED/QPP A
. TEL: 703-305-5372 ‘ ‘

SIGNATURE:

CONCLUSTONS:

Mobility - Leaching and Adsorption/Desorption

1. This study can be used towards the fulfillment of data requirements.

2. Methanesulfonamide residues were mobile in columns (12-inch length)
oiisandy Toam soil that were treated with aged (30 days) . .
CImethanesulfonamide residues and Teached with approximately 20
1nches of a 0.01 M calcium chloride solution. Prior to leaching, the
columns had been topped with sandy loan1§o11 that had been treated
with phenyl ring- or carbonyl-labeled [*CImethanesulfonamide [N-
(2,4-dichloro-5-[4-(diflouromethyl)-4,5- d1hydro -3- methy] 5-0x0-1H-

4.1- .
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1,2,4-triazol-1-y1]phenyl)methanesul fonamide: F6285] and incubated in
the dark at 25 C and 75% of field moisture capacity for 30 days. In
the soil columns, 25.8-31.3% of. the radioactivity applied to the
~column remained in the aged soil layer, 2.5-6.5% was in each 2-inch
column segment, and 37.6-44.4% was in the column leachates. Two
degradates were identified in the soil and leachate: N-(2,4-
dichloro-5-[4-(difluoromethy1)-4,5-dihydro-3-hydroxymethy1-5-0xo-1H-
1,2,4-triazol-1-y1]phenyl)methanesul fonamide (3-hydroxymethyl F6285);
and N-(2,4-dichloro-5-[N-(methylsulfonyl)aminolpheny})-4-
difluoromethyl-4,5-dihydro-5-oxo-1H-1,2,4-triazol-3-carboxylic acid

(3-carboxylic acid F6285). Both degradation products (3- :
hydroxymethyl F6285 and 3-carboxylic acid F6285) are very mobile. It
appears that 3-hydroxymethyl F6285 is more mobile than 3-carboxylic
acid F6285. Nearly. 72% of the applied 3-hydroxymethyl F6285 were
detected in the leachate at the end of the study whereas 35% of the
applied 3-carboxylic acid-were found. ~

3. . This study is acceptable and partially fulfills EPA Data Requirements
for Registering Pesticides by providing information on the mobility
'(gp]umn leaching) of aged (30 days) phenyl ring- and carbonyl-labeled
[*'Clmethanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methyl-5-ox0-1H-1,2,4-triazol-1- L
y11phenyl)methanesulfonamide] residues in sandy loam soil. -

4. Ngiadditional information of the mobility of aged
[ “"CImethanesulfonamide residues in sandy loam soil is required at
this time. For complete fulfillment of the data requirement,
acceptagle data on the mobility of unaged methanesulfonamide is
required. - -

METHODOLOGY :

- Moist sandy loam soil (72.6% sand, 19.0% silt, 8.4% clay, 1.5% :
organic matter,. pH 6.9, CEC 4.72 meq/100 g) was weighed (50: g dry
weight) in 250-mL Erlenmeyer flasks and treated. at approximately 5
ppm (250 ug/flask) with either phenyl ring-ggbeled [u-

Clmethanesulfonamide or carbonyl-labeled [*"CImethanesulfonamide [N-
(2,4-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-1H-
1,2,4-triazol-1-y1]phenyl)methanesulfonamide; radiochemical ?urities

. >98.1%, specific activity 17.2 and 19.0 mCi/mMol, respectively, Du
Pont], dissolved in acetonitrile. The treated soil was agitated
"gently" by hand, then moistened to 75% of 0.33 bar. The flasks for
each 1abel were connected in series to a volatile trapping system;
humidified, carbon dioxide-free air was continuously drawn (flew rate
unspecified) through the sample flasks. then exhausted sequentially
through ethylene glycol (two tubes) and 1 N NaOH (three tubes)
trapping solutions.- The samples were incubated in the dark at 25 + 1
C. Duplicate flasks of soil for each label position were removed. for
analysis at 0, 7, 14, 21, and 30 days posttreatment; the trapping
solutions were collected for analysis and replaced at each sampling
interval. The soils were "periodically" remoistened to 75% of 0.33
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bar. At 30 days posttreatment, the soil in the four remaining flasks
for each label was combined, air-dried, and homogenized. Portions of
the combined soil were analyzed for total radioactivity using LSC
following combustion; additional portions were extracted and analyzed
by HPLC and TLC as described below. The remainder of soil was used
in the column Teaching experiment.

Air-dried sandy loam soil was poured into Lucite columns (18-inch
length; 3-inch id) to a depth of 12 inches: two columns were prepared
for each label position. The author did not explain what "Lucite”

*_means; based on the information in the report, the column appears to

be made of plastics. The columns were wetted with approximately "one
pore volume” (571-598 mL) of a 0.01 M calcium chloride solution.
Apprggimate]y 50 g of the aged soil,  equivalent to approximately 250
ug [“"CImethanesulfonamide residues. were transferred to the top of.
each column. A layer of glass wool was placed over the aged soil,
then each column was leached with 2334-2374 mLA(a?proximate1y 20
inches) of a 0.01 M calcium chloride solution; column leachates.were
collected continuously. Leaching was completed in approximately 2
days. Following Teaching, the soil columns were divided into 2-inch
segments and the soil was air-dried; portions of each soil segment
were analyzed for total radioactivity using LSC following combustion:

Aliquots of the leachates were analyzed for total radioactivity using
LSC. - The initial 25% of the leachates collected, which contained <1%
of the applied radioactivity, were not analyzed further; the
remainder was partitioned twice against ethyl acetate. The extracted
aqueous fraction was acidified. then again partitioned twice against
ethyl acetate. The four ethyl acetate fractions for each sample were
combined and dried under vacuum; the resulting residues were
dissolved in acetonitrile. Aliquots were analyzed by HPLC using-a
Zorbax ODS column eluted with acidified (0.4% acetic acid) .
water:acetonitrile (75:25 to 40:60 to 75:25, v:v); the column was
equipped with UV (254 nm) and radioactive flow detectors, and eluate
" fractions were collected. Additional aliquots of the leachate
extracts were analyzed by one-dimensional TLC on silica-gel plates
developed in methylene chloride:methanol:ammonium hydroxide (75:25:1,
v:v:v). Radioactive areas on the plates were located and quantified
using a linear scanner: unlabeled standards of methanesulfonamide, 3-
hydroxymethyl F6285, and 3-carboxylic acid F6285 were
%ocgromatographed with the extracts and visualized under UV-(254 nm)
ight. ' o

Portions of the soil collected during aerobic aging, portions of the
aged soil collected prior to leaching, and portions of the soit from
each segment of one column for each label position follewing leaching
- were extracted twice with acetonitrile:water (7:3, v:v) for 30
minutes per extraction using a wrist-action shaker; after each
extraction, the samples were centrifuged and the extracts were
decanted and filtered. The extracted soil was then refluxed with
acetonitrile:water (7:3, v:v) for 1 hour; after cooling, the samples
were filtered. Aliquots of the soil extracts and refluxates were

-4.3- :>,l/’4,



analyzed for total radioactivity using LSC. The extracts and :
refluxates were combined, and aliquots of the combined extracts from
the 7- through 30-day sampling intervals were concentrated under
vacuum to remove the acetonitrile; the day 0 sample was not
concentrated before additional processing. - Aliquots of the
concentrates (and day 0 extracts) were partitioned twice against
ethyl acetate. The extracted aqueous fraction was acidified, then
again partitioned twice against ethyl acetate. The four ethyl .
acetate extracts from each sample were combined, dried over anhydrous
sodium sulfate, filtered, and dried under vacuum. The resulting
residues were dissolved in acetonitrile, and aliquots were analyzed
by LSC. HPLC, and TLC as previously described. The extracted soil
was air-dried, and subsamples were analyzed for unextracted
radioactivity using LSC following combustion. .

Aliquots of the ethylene glycol and NaOH trapping solutions were
analyzed using LSC. _ )

DATA SUMMARY:

[1CIMethanesulfonamide residues.were mobile in columns (12-inch -
length) of sandy-]oanhgoil that were treated at approximately 250 ug
with aged (30 days) [*"Clmethanesulfonamide residues and leached with
2334-2374 wL (approximately 20 inches) of a 0.01 M calcium chloride
solution. Prior to leaching, the columns had been topped with X
approximately 50 g of sandy 1oam1 0il1 that had been treated at 4.82

. ppm with pheny] ring-1a9;1ed {U-"*CImethanesulfonamide or at 4.97 ppm
with carbonyl-labeled [“*Clmethanesulfonamide [N-(2,4-dichloro-5-[4-
(difluoromethyl)-4,5-dihydro-3-methy1-5-ox0-1H-1,2,4-triazol-1-
y1]pheny1)methanesul fonamide; -radiochemical purities >98.1%] and
incubated in the dark at 25 + 1 C and 75% of field moisture capacity
for 30 days. In the soil columns, 25.8-31.3% of the radiocactivity

“-applied to the column remained in the aged soil layer, and 2.5-6.5%
was in each 2-inch column segment:; the column Teachates contained
37.6-44 4% (Tables IX, X, XI, and XII). The material balances
following leaching were 95.3-99.9% of the radioactivity applied to
the column (Table XIII). Two degradates were identified in the soil
and leachate: ' -

N—(2,4?d1ch1oro-5?[4-(diffuoromethy])-4.5-dihydro-3-
hydroxymethy1l-5-ox0-1H-1,2,4-triazol-1- -
' géggg?ny1)gethanesulfonamide (3-hydroxymethyl F6285; HOCH,-
;and - ‘ . -

N-(2,4-d1ch]oro-S-[N4(methylsu1fony])aminoiphenyl)—4-
difluoromethyl-4,5-dihydro-5-ox0-1H-1,2,4-triazol-3-carboxylic
acid (3-carboxylic acid F6285; HOOC-F6285) . .

'IP both the columns treated with phenyl fing- and carbony1-1abe1ed
[“CImethanesulfonamide, parent methanesulfonamide was 14.9-17.9% of
the radioactivity applied to the column  in the aged soil segment,
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2.1-2.9% in the 0- to 2-inch segment, increasing to 4.4-5.2% in the
10- to 12-inch segment, and 34.4-39.3% in the leachate (Tables XV and
XVII). 3-Hydroxymethy1-F6285 was 0.5-0.6% of the radioactivity
applied to the column in the aged soil segment, 0.1-0.2% in the
remaining soil segments, and 2.2-3.2% in the leachate.  3-Carboxylic
acid F6285 was <0.5% of the radioactivity applied to the column in
the soil segments, and 0.3-0.5% in-the leachate. The material:
' Eﬁlanc$ after leaching was 96.3-99.9% of the radioactivity applied to
e column. ’ S :

Prior to leaching in the aggg (30 days) soil treated with phenyl
ring- or carbonyl-labeled [**Clmethanesulfonamide, methanesulfonamide
was 78.6-85.4% of the agp]ied radioactivity, 3-hydroxymethyl-F6285
was 2.4-5.5%, and 3-carboxylic acid F6285 was 1.1-1.2%; volatile
radioactivity totalled <0.1% of the applied; and unextracted .
radioactivity was 5.6-6.3% (Tables II, III, VI, and VII). At 30
days, material balances were 90.6-92.2% of the applied for the soil
treated with the phenyl ring Tabel, and 96.7-97.6% for the soil
treated with the carbonyl label. S

Both degradation products (3-hydroxymethyl F6285 and 3-carboxylic
acid F6285) are very mobile. Based on the information in Tables VI.
VII, XV, and XVII, the reviewer summarized the data to depict the
mobility of the degradates detected in the soil at the end of 30-day
incubation under aerobic conditions and in the leachate at the end of
the column leaching study. The following table shows that 3-
hydroxymethyl F6285 is more mobile than 3-carboxylic acid ¥6285.
Nearly 72% (the average recovery of phenyl-labeled and carbonyl-
labeled F6285 tests) of the applied 3-hydroxymethyl F6285 were
detected in the leachate whereas 35% of the applied 3-carboxylic acid
were found in the leachate at-the end of the column leaching study.

% of applied

Residues ResidUesA Recovery'
“in soil in leachate . %
Phenyl label
~ 3-hydroxymethyl F6285 '2.5 | 32 >100
3-carboxylic acid F6285- 1.1 0.5 5
Carbonyl label ‘ :
3-hydroymethyl F6285 49 . 1.2 45

* 3-carboxylic acid F6285 22 . 03 2%



COMMENTS:

1.

The study authors stated thaf the soil was not sieved because it was
free of plant remains and "coarse materials."

The solubility of methanesulfonamide in water (gH 7) is 780 ppm. The
solubilities of 3-hydroxymethyl F6285 and 3-car oxylic acid F6285 ‘
were not reported. 4 , .
The study'authorS'Stated that aliquots of a11‘1ntermed1ate extracts
generated in the soil extraction procedure were analyzed by LSC. The
results of the final acetonitrile extract were used in the
determination of the material balance [page 21].

" Based on the total radioactivities detected in the Soi] and in the

leachate at the end of the column leaching study, the average K, was .
re oqtgd ggsge,l;z for phenyl-labeled F6285 and 1.5 for carbonyﬁ<
labeled F . ‘ - ' K
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DATA EVALUATION RECORD

CHEM 129081 Methanesulfonamide , §164-1-
' (F6285) a .

~ FORMULATION--14--FLOWABLE CONCENTRATE (F10)

STUDY 1D 43345427 T
Culligan, J.F. 1994. F6285 4F herbicide - terrestrial field dissipation.
FMC Study No.: 162E4192E1. Unpublished study performed and submitted by
FMC Corporation, Princeton, NJ. - ’ ‘ :

REVIEWED BY: K. Ferguson - TITLE: Task Leader
EDITED BY: C. Padova - . TITLE: Staff Scientist
‘ » M. Anderson . : Staff Scientist
APPROVED BY: W. Spangler. . o TITLE: Project Manager

ORG: Dynamac Corporation
Rockville, MD
TEL: 301-417-9800

APPROVED BY: L. Liu N T
TITLE: Environmental Scientist t(/(_’,///,
: ORG: EFGWB/EFED/OPP : .
TEL: 703-305-5372 ‘ ' E
SIGNATURE: .

. CONCLUSIONS: |

field Dissiggﬁion - Terrestrial
1 This study can be used towards the fu]fj]]ment of data requirements.

2. Methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethy1)-4,5- "~
dihydro-3-methyt-5-oxo-1H-1,2,4-triazol-1-yTIphenyl)methane- -
sulfonamide; sulfentrazone; F6285 4F; 4 1b ai/gallon flowable
concentrate]; at ‘0.5 1b ai/A, dissipated with an observed half-life
of approximately 1 year in-the 0- to 6-inch depth of a plot of ‘
bareground clay loam soil in I11inois. The herbicide was ap?1ied to
the soil in late May 1992, and was incorporated into the soi
immediately after application. In the:0- to 6-inch soil depth,
methanesulfonamide: averaged 154-279 ppb through 31 days
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posttreatment, 134-184 ppb at 61 through 186 days. 105 ppb at 305
days. and 68-82 ppb at 362 through 531 days. Methanesulfonamide was
detected in the 6- to 12-inch soil depth at an average 13 ppb at 31
days posttreatment, 4-9 ppb at 61 through 451 days, and 20 ppb at 531
days: at all sampling intervals, methanesulfonamide averaged <4 ppb
in soil collected from depths below 12 inches. The degiradate N-(2.4-
dichloro-5-[4-(difluoromethy1)-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-
y1]pheny1)methanesulfonamido-3-carboxylic acid (3-carboxylic acid
F6285), which was converted to N-(2,4-dichloro-5-[4-(difluoromethyl)-
4,5-dihydro-5-oxo0-1H-1,2,4-triazol-1-y1]pheny1)methanesulfonamide (3-
- desmethyl F6285) prior to analysis, averaged <11 ppb in soil from the
0- to 6-inch depth and <2 ppb in soil collected from depths below 6
~inches at all sampling intervals. ,

3. . This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing information on the field
dissipation of sulfentrazone 4F. ' ' :

4. No additional infarmation on the field dissipation of su]féntrazone
- 4F 1is required at this time. '

METHODOLOGY :

Methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methyl-5-0x0-1H-1,2,4-triazol1-1-y1]phenyl)methane-
sulfonamide; sulfentrazone; F6285 4F; 4 1b ai/gallon flowable
concentrate, FMC] was broadcast once, at 0.5 1b ai/A, onto an
unvegetated plot (100 x 60 feet) of clay loam soil (0- to 12-inch -
depth: 3.4% organic matter, pH 6.1; soil not further characterized)
that was located in Champaign, I11inois. The application was made on
May 29, 1992, using a tractor-mounted field sprayer: the herbicide
was incorporated (depth not reported) into the soil immediately after
“treatment. An untreated bareground plot (100 x 60 feet) located
“near" the treated plot was used as a control. Buring the study, the
site was kept free of "dense weed growth", and was not irrigated.

For sampling purposes, the treated and control plots were_divided
into five subplots, and each subplot was divided into 1-m" sub-
subplots. Fifteen soil samples were collected from the treated plot
prior to and immediately after application, and at 1, 3, 7, 14, 21,
31, 61, 89, 119, 186, 305, 362. 451, and 531 days posttreatment.
Samples were collected from the 0- to 6-inch depth using a probe
(2.25-inch diameter). Samples were then collected from the entire 6-
to 36-inch depth through the existing sample hole:using a probe (1.5-
inch diameter) -equipped with an acetate liner, and the cores were
divided into 6-inch segments. The soil cores collected prior to
treatment were combined according to sample depth to create a single -
composite samplé. The cores from the treated plot, except for the 0-
to 6-inch segment of the 1-day posttreatment samples, were combined
according to sampling interval and sample depth to create three
composite samples (five cores per composite sample). For the control
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plot, fifteen soil samples were collected prior to and immediately
after application, and at 7, 31, 89, 186. 305, 362. and 531 days
posttreatment as described: the cores were divided into 6-inch ,
segments. then combined to create a single composite sample. Samples
collected on and prior to 186 days posttreatment were frozen within 8
hours of collection, and were shipped frozen to the analytical
laboratory; later samples were shipped overnight at "ambient” .
temperatures to the analytical laboratory. Al1l samples were stored
frozen (-18 C) at the analytical laboratory for 1 to 9 months prior

to extraction. :

|

Subsamples of each composite sample were extracted with :
acetonitrile:0.25 N HC1.(70:30, v:v) by refluxing for 1 hour; during

- the reflux procedure, the 3-carboxylic acid F6285 was decarboxylated
into 3-desmethyl F6285. The mixture was cooled, and an aliquot of
the extract was concentrated under nitrogen. The concentrate was .
diluted with 5% NaCl, then partitioned three times with hexane:ethyl -
acetate (80:20, v:v). The hexane:ethyl acetate fractions were
combined and evaporated to dryness; the.resulting residues were
dissolved in hexane:ethyl acetate (80:20, viv) and filtered through a
silica gel solid-phase extraction cartridge. Residues were eluted
from the cartridge with hexane:ethyl acetate (70:30, v:v). and the .
eluate was evaporated to dryness. The dried residues were dissolved
in acetonitrile, and .the acetonitrile solution was analyzed for )
methanesulfonamide and 3-desmethyl F6285 using GC with electron-
capture detection. The limit of detection waS'l'?pb, and the Timit
of quantitation was 5 ppb. Recovery of methanesul fonamide- and 3-
carboxylic acid F6285 from soil-fortified with both compounds at 5-
550 ppb ranged from 101 to 120% of the applied (average 110 + 6%) for
methanesulfonamide, and from 70 to 106% (average 87 * 10%) for 3-
carboxylic acid F6285. : : ) .

DATA SUMMARY - -

Methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methyl-5-oxo-1H-1,2,4-triazol-1-y1]phenyl)methane-
sulfonamide; sulfentrazone; F6285 4F; 4 1b ai/gallon flowable = -
concentrate}, at 0.5 1b ai/A, dissipated with an observed half-1ife
of approximately 1 year in the 0- to 6-inch de?th of a bareground
plot of clay loam soil located in Champaign, Illinois. The herbicide
was applied to the soil in late May 1992. and was incorporated -into
the soil immediately after application. In the 0- to 6-inch soil
depth, methanesulfonamide averaged 154-279 ppb through 31 days ™
gosttreatment (raw data 55.4-506.0 ppb), 134-184 ppb at 61 through
86 days (83.3-273.7 ppb), '105 ppb at 305 days (100.2-107.7 ppb), and
68-82 ppb at 362 through 531 days (48.5-95.8 ppb; Tables la and 10-
~ 24). Methanesulfonamide was detected in the 6- to 12-inch soil depth
at an average 13 ppb at 31 days posttreatment. 4-9 ppb at 61 through
451 days. and 20 ppb at 531 days: methanesulfonamide averaged <4 p?b
in soit collected from the 12- to 18-inch depth, and <2 ppb in soi
collected from depths below 18 inches (Table 1la). The degradate
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COMMENTS:
1.
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N—(2.4-d?chloro-5-[4-(d1f1uoromethy1)-4,5;d1hydro-5-oxo-lH—
1,2.4-triazol-1-y1]pheny1)methanesul fonamido-3-carboxylic acid
(3-carboxylic acid F6285), :

which was converted to N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-5-ox0-1H-1,2,4-triazol-1-y1]phenyl)methanesulfonamide (3-
desmethyl F6285) prior to analysis, averaged a maximum 11 ppb at 14
and 21 days posttreatment (raw data 5.7-14.4 ppb). and <9 ppb at all

‘other sampling intervals (Tables 1b, 14, and 15) in the 0- to 6-inch

depth. 3-Carboxylic acid F6285 averaged <2 ppb in soil collected
from the 6- to 12- inch depth, and was not detected (<1 ppb) in soil
from collected from depths below 12 inches (Table 1b).

During the study. air temperatures ranged from -9 to 95 F; soil
temperatures were not provided [page 93]. Monthly precipitation
totaled 3.43 inches during June 1992, 13.75 inches during July, 1.35

“inches during August, and 16.25 inches between September and

December; precipitation totaled 53.09 inches between January and
November 1993. Because the site received above average rainfall and

" good soil moisture was present, irrigation was not deemed necessary.

The study author stated that the stability of methanesulfonamide and
3-carboxylic acid F6285 in a clay loam soil stored at -18 C for 12 .
months has been established. The data were reported separately (MRID
433454420. Barrett, G.P. Cold storage stability of FMC 97285 and FMC

© - 129427 in/on laboratory fortified soil. February 1994. Study Number:

162CSS92R2. FMC Corporation). A1l soil samples collected in this
study were -analyzed within 9 months from the date of sampling.

No clear patterniof-dissipation emerged during the first 6 months of

“the study becausé the concentrations of methanesulfonamide in the

soil, both measured and averaged, were extremely variable. The most
extreme. example of the variability of the raw data was at 1 day
posttreatment, when the concentration of methanesulfonamide in the 0-
to 6-inch soil depth ranged from 55.4 to 506.0 ppb. The average.
concentration of methanesulfonamide rose from 154 ppb immediately
posttreatment to a maximum 279 ppb at 31 days. and varied from 134 to
184 ppb between 61 and 186 days, and decreased to 105 ppb at-305 days
and- 68-82 ppb at 362 through 531 days. Using first-order linear :
regressjon equations, the study author calculated a half-1ife of 302
days (r° =0.804) for methanesulfonamide in the bareground clay doam

s0il; the observed half-1ife (based on the theoretical apptication

rate of 250 ppb) ranges from 61 to 305 days. The perception of
variability is heightened because the data are expressed in terms of
"ppb" rather than "ppm" (ie., values ranging from 0.13 to .0.28 ppm
seem more similar than values ranging from 134 to 279 ppb).

Prior to analysis, 3-carboxylic acid F6285 in the soil was converted

to 3-desmethyl F6285, which is also a degradate of
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methanesulfonamide.. The soil was then analyzed for
methanesulfonamide and 3-desmethyl F6285. The study author stated
tha%‘Bigarbq¥y11c acid F6285 was the only degradate of significance
in field soil. : '

In an aerobic soil metabolism experiment (MRID 42932117) conducted
using sandy loam and silty Ejay loam soils treated with either.phenyl
ring- or carbonyl-labeled [“"Clmethanesulfonamide at 2.5.ppm and
incubated at 25 C and 75% of field moisture capacity. -3-carboxylic"
acid F6285 was the only degradate isolated from the soil at >10% of
‘the applied; other degradates identified were 3-hydroxymethyl-F6285,
3-desmethy1-F6285; and 5’ -desmethylsulfonyl-F6285 at maximums of 3.9,
1.1, and 4.8%l f the applied. respectively (according to HPLC
analysis).- [“'CIMethanesulfonamide degraded with a calculated half-
life of 534-555 days. - :

The current proposed maximum field application rate is 0.375 1b ai/A;
the application rate in this study, 0.5 1b ai/A, was 1.3x the maximum
proposed agp]ication rate. Based on a theoretical apﬁTication of 0.5
1b ai/A, the concentration of methanesulfonamide in the 0- to 6-inch
soil depth would be expected to be 250 gpb, which is very close to-
ghe average concentration of 220-279 ppb measured at 14 through 31 -

ays. : . ‘ ) PR , - :

The site description was incomplete. Soil characteristics, such as-
particle size distribution and CEC. the slope of the test plots, and
the depth to the water table were not reported; these values are- .
important considering the heavy, frequent rains the site received in
the months following treatment. Also. the. depth to which. A
methanesul fonamide was incorgorated into the soil was not reported,
which is a serious omission because methanesul fonamide degrades
rapidly in sunlight (refer to MRIDs 43345424 and 43345425: Studies 1
and 2, respectively, of this submission). | , . :

- Daily precipitation amounts were not reported: the study author
stated that rainfall during some months was "above average". During
this period, parts of the Midwest received record rainfalls and -
flooding was widespread. Because of these atypical meteorological
conditions, the study author should have provided more specific -
information about rainfall at the site and the moisture status of the
soit. It is important to note that methanesulfonamide remained
relatively stable, significant leaching did not occur, and :
methanesulfonamide was not carried away in runoff during the periods
of record rainfall. S . , A
Also, grecipitation amounts were collected at theisite from May
through October 1992, and during other months were collected at the .
[11inois Water Survey Research Center. in Champaign, I1linois.

Samples collected on-ahd before‘186’days posttreatment were shipped
frozen to the analytical laboratory, while those collected on and
after 305 days were shipped at "ambient” temperatures‘overn1ght. At

-5.5- :
- Sy
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the analytical laboratory, all samples were stored frozen prior to
analysis. : '

In 1987, .the test plots had been planted to soybeans and treated with
trifluralin/metribuzin; in 1988, the test plots had been part of a
-field trial for clomazone; in 1989, the test plots had been planted
to soybeans and treated with alachlor plus metribuzin; in 1990 the
test plots had been planted to field corn and treated with alachlor:
and in 1991, the test plots had been planted to soybeans and treated
with chlorimuron-ethyl plus thifensulfuron-methyl. During the study,
the test plots were treated with glyphosate for vegetation control.

5.6- | - V5¢
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SIGNATURE :

CONCLUSIONS: =

Field Dissipation - Terrestrial

1. . This study can be used towards: thefuIﬁTEaient&ﬁ’d’ataefeewr'ements T

2.  Methanesulfonamide [N-(2,4-dichloro-5-[4-(difiitrometliyly4
,\d‘ihy_dro—S-methyl_-5-0x0r—1H-I-'.2';-'4.-1::"1:,3»3@1;:51:‘%#}’., enyt imethane
sulfonamide;. Sulfentrazone; F6285°750E . 758 . o formetatedsinto o ~ 0 =7
dry flowabTe powder]. at 0.375 TW ai/A, disgipatédwitl am observed = 7

hal f-1ife of‘approximately 2 years in. the- @t G=itthcdepthh of a— - -

plot of baregrdund silty elay loam- soﬂ~'imj-fm?fﬁ%ﬁé‘ Fcide was S

applied to the-soil on 5/26/93, and was ineorperated: into: the soil ta -

a depth of 2 ineches after applicatiom. = -~ . . 77 _

In tHe.0- to 6-inch soil depth, methanesulfonamide averaged-94-206
pplEthreugh 29 days posttreatment, 78-176 ppb at 57 through 365 days, =
104-168 ppb-at 455 and 531 days. Trace amounts: of methanesulfonamide -
were detected in the 12-18 inch depth soil:at 21. 57, 91, 120,7%and
180 days. For the samples collected at the depthief:30-36 inches.
the parent compound was detected only at days 180. The degradate (3-
carboxylic acid F6285), which was converted: to 3-desmethyl F6285 .
prior to analysis, was detected in-all samples collected im the 0-6.
inch seil zone (with a range of 4-10' ppb)- - THis degradate was not
detected in the 6-12 inch soil zone during thé first month after
application; trace amounts were detected at later dates (1 ppb at -
days 57, 4 ppb at days 120, 1 ppb at days 180, 4 ppb at days 295, 3

ppb at days 365. and 4 ppb at-days 531). For the samples collected

¢




at the depth of 12-18 inches, 3-carboxylic acid F6285 was only
detected (1 ppb) at days 120, and was not detected (<1 ppb) in soil ;
collected from depths below 18 inches. : . k

3. This study is acceptable and fulfills EPA Data Requirements for o
Registering Pesticides by providing information on the field
dissipation of sulfentrazone 750F. .

4. rNo additional information on the field dissipation of sulfentrazone
75DF 1is required at this time.

~ METHODOLOGY:

Methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-

- dihydro-3-methy1-5-ox0-1H-1,2,4-triazol-1-y1]phenyl)methane-
sulfonamide; sulfentrazone; F6285 75DF; 75% a.i. formulated into a
dry flowable powder, FMC] was broadcast once, at 0.375 1b ai/A, onto

-~ a bare ground plot (190 x 50 feet) of silty clay loam soil (0- to 12-

- inch depth: 3.5% organic matter, pH 5.6; soil not further
characterized) that was located in Danville, -Iowa.- The application
was made on 5/26/93, using a CO, backpack: the herbicide was -
incorporated into the soil at a depth of 2 inches after treatment -
(time not reported). | o ,

An untreated bareground plot (190 x 20 feet) located next to the
treated plot was used as a control. . During the study, the site was --
kept free of “dense weed growth" through normal agricultural
maintenance. According to the field report, Roundup was applied at a
rate of 1 1b ai/A on 8/23/93 and 7/12/94. In.order to provide the -
site with normal or above normal precipitation amounts according to
30 year normals, the site was irrigated: 2.5 inches in 4/94, 3 inches
in 5/94, 1.5 inches in 6/94, 3 inches in 7/94, 2.75 inches in 8/94,
~and 3.25 inches in 9/94. - ’ I '

For sampling purposes, the treated and control plots werezdivided

into five subplots.. and each subplot was divided into 1-m® sub-
subplots. Fifteen soil samples were collected from the treated plot
prior to and immediately after application, and at 1, 6, 14, 21, 29,
57. 91, 120, 180, 295, 365, 455, and 531 days posttreatment. Samples
were callected from the 0- to 6-inch depth using a probe (2.25-inch
diameter). Samples were then collected from the entire 6- to 36-inch
depth through the existing sample hole using a probe (1.5-inch .
diameter). equipped with an acetate tiner, and the cores were divided
into 6-inch segments. The soil cores collected prior to treatnfent
were combined according to sample depth to create a single composite
sample. The cores from the treated plot, except for the 0- to 6-inch
segment of the 1-day posttreatment samples, were combined according

to sampling interval and sample depth to create three composite
samples (five cores per composite sample).

For the control p]ot.'fiftéen soil'samb1es were collected prior to
and immediately after application, and at 1, 6, 14, 21, 29, 57, 91,
120, 180, 295, 365, 455, and 531 days posttreatment; the cores were
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divided into 6-1hch segments, then combined to create a single
composite sample. - , , o
'AT":‘E";ifé&f‘l.}'éd_:ed samples were frozen inmediate]j foHowing__Sam?Ii&ng S
process: prior to shipping to the analytical laboratory- -All samples

were stored frozen (-18 C) at the analytical laboratory up to 11. :
months prior to extraction. Some samples collected from the‘top zone - ..
were_re-analyzed at the end of the study to verity initial analytical s
results. o - : {g
- Subsamples of each composite sample were extracted with =
acetonitrile:0.25 N HC1 (70:30, v:v) by refluxing for.1 hour; during =

the reflux procedure, the 3-carboxylic acid F6285 was decarboxylated
into 3-desmethyl F6285. The mixture was cooled, and an aliquot of

the extract was concentrated under nitrogen. The concentrate was
diluted with 5% NaCl, then ﬁartitioned three times with hexane:ethyl
acetate (80:20, v:v). The hexane:ethyl acetate fractions were
combined and evaporated to dryness: the resulting residues were: .
dissolved.in hexane:ethyl acetate (80:20, v:v) and:filtered through a -,
- silica gel-solid-phase extraction cartridge. - Residues were eluted: -~
from the cartridge with hexane:ethyl acetate €76:30: v:iv). and the . *
eluate was evaporated to dryness. The dried residues were dissolved
in acetonitrile, and the acetonitrile solution was analyzed for. .3
‘methanesulfonamide and 3-desmethyl F6285 using GC with. electrom- .-
capture detection. The Timit of detection was 1 ppb. and the Timit®
of quantitation was 5 ppb. Recovery of methamesulfonamide and 3- -

carboxylic acid F6285 from soil fortified with both compounds at 5= . .
500 ppb ranged from 79 to 118% of the applied:.(average: 1000 » 11%) for-

methanesul fonamide, and from 66-to 111% -(dverage 83 + 11%) for 3-
carboxylic acid F6285. - T

DATASUMMRY: - e
" Methanesulfonamide [N-(2,4-dichlora-5-[4-(difluoromethyf)-4.6- . '
dihydro-3-methyl-5-oxo-1H-1.2,4-triazot-1-yllphenyl)methane- =~ = °

sul fonamidey?. salfentrazone; F6285.75DF; 75% active-ingredient ‘ S

formulated ipte &'dry flowable powderl, .at 0.375.1b ai/A; dissipated-
with. an observéd half-Tife of 710 days_in the 0= te 6-inch depth- of 'a

ind: gleE-of silty clay loam soil located in DanviiTe, Iowa. "
«i@ﬁs‘“aﬁpﬁed to the soil in late May 1993, and was

ated into the soil to a depth. of 2 inches after application. -
£ 6-inch soil depth, methanesulfonamide averaged 94-206
pp 29 days posttreatment, 78-176 ppb. at 5% through 365 days. .

4-108°ppb-at-455 and 531 days (Table la)..” Methanesulfonamide was «
deteeted in the 6- to 12-inch soil deetrff’atiaf‘,m at-g-day: 1-3pppb - .
- at 21 and- 29 days. and 9-15 ppb at all sampYes collected at and after
57 days. Trace amounts of methanesulfonamide were detected: in the
12-18 inch depth soil at 21, 57, 91, 120. and 180 days. For the: -
samples collected at the depth of 30-36 inches. the parent compound
was detected only at days 180 (T§b1e -1a). The degradate .
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N-(2.4-d?ch1dro—5-[4-(d1f]uoromethy])-4,5—d1hydro-5-oxo—1H-
1,2.4—tr1azo]-l-yTJphenyl)methanesu]fonamido-3>carboxy11c acid
(3-carboxylic acid F6285),

which was converted to N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-

. dihydro-5-ox0-1H-1,2,4-triazol-1-y11phenyT)methanesul fonamide (3-
desmethyl F6285) prior to analysis, was detected in all sampies
collected in the 0-6 inch soil zone (ranging from 4-10 ppb). This
degradate was not detected in the 6-12 inch soil zone during the
first month ‘after application; trace amounts were detected at later
dates (1 ppb at days 57, 4 ppb at days 120, 1 ppb at days 180, 4 ppb
at days 295, 3 ppb at days 365. and 4 ppb at days 531). For the
samples collected at the depth of 12-18 inches, 3-carboxylic acid
F6285 was only detected (1 ppb) at days 120, and was not detected (<1
ppb) in soil collected from depths below 18 inches (Table la).

- During the study, air temperatures ranged from -21 to 93 F: sgil
temperatures were not provided. Precipitation totaled 41 inches .
between May and December 1993. The precipitation from January to
December 1994 was 25 inches. In order to provide the site with
normal or above normal precipitation amounts according to 30 year
normals, the site was irrigated: 2.5 inches in 4/94, 3.0 inches in _
5/94, 1.5 inches in.6/94, 3.0 inches in 7/94, 2.75 inches in 8/94, - -
and 3.25 inches in 9/94. - o

COMMENTS:

1. The study author stated that the stability of methanesulfonamide and
3-carboxylic acid F6285 in a silty clay loam soil stored at -18 C for
12-months has been established. Stability of both compounds was
'shown for at least 12 menths under frozen storage. The data were
reported separately (MRID 43345420. Barrett, G.P. Cold storage
“stability of FMC 97285 and FMC 129427 in/on laboratory fortified
soil. February 1994. Study Number: 162CSS92R2. FMC Corporation). All
soil samples collected in this study were analyzed within 11 months
from the date of sampling.

2. During the conduct of the study. two sudden increases of the
concentration of the parent compound in the 0-6 inch soil zone were
observed between days 6 and 21, and between days 91 and 180. The o \
concentrations of the parent compound in the 0-6 inch soil depth
decreased from 206 ppb at day 0 to 94 ppb at days 6. ‘However., the
concentrations of methanesulfonamide in the soil increased to 212 ppb
at days 21. After that, the concentration of methanesulfonamide
dropped to 138 ppb at days 29, and then dropped to 78 ppb at 91 days.
Another increase in the concentration of the -parent compound was

. observed from days 91 to days 169 -(increased from 78 ppb to 169 ppb,
respectively). Using first-order linear regressiog equations, the

study author calculated a half-life of 710 days (rc = 0.58) for
methanesulfonamide in the silty clay loam soil. .
3. Prior to analysis, 3-carboxylic acid F6285 in the soil was converted

to 3-desmethyl F6285, which is'also a degradate of
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1.1, and 4.8% of the-applied, respectively (according to HPLC :
- anal ysis). Methanesu]fonamde degraded mth a- calculated half-hfe '

_incorporated into, the soil- was. not repart

" Samples collected from day 0 to days’ 455 wg g shipp

- last set of:samples was shipped: at amment

metribuzin: and in 1992, the test plots.had.been
_ and treated with Treflan and metribuzim.- Ing

methanesulfonamide. The soil was then anal yzed for
methgnesulfonamde and 3-desmethyl F6285. :
Ine an’ aeromc soil metabolism exqemment (MRID ¢293
usmg 'sandy Toam and silty 41ay oam soils treated witl e
ring- or carbonyl-labeled [ Clmethanesulfonamide at 2.5 ppar.
incubated at 25 C and 75% of field moisture capacity, 3'carboxy1’ €
acid F6285 was the only degradate isolated from the soil at >10% of SR
the applied: other degradates identified were 3- -hydroxymethy1-F6285, . < -
3-desmethy1-F6285, and 5’ -desmethylsulfonyl-F6285 at maximums of 3.9,

of 534-555 days.

The apphcatmn rate i this study, 0. 375 'lh enlA 15 as same as the,
current proposed. maximum field application rate. Based: S
theoretical apphcatwn of 0.375 1b ai/A. the:
methanesulfonamide in-the 0-6-inch soil deﬁth
187 ppb, which is within the range of the
ppb measured at 0 and I days .

The site descmptmn was mconmete Sor char
particle size distributien and CEC,. and the-de
were not reported.  Alsa, the time at whi

omission because methanesulforantide degrades:e mdl 1’\
(refer to MRIDs 43345424 and 435886@1): s -

Daﬂy precrmtatmn amounts were not repart“eet fc.author:
stated that "excessive precipitation events:cecurred:betwder .
August 1993" (9.3 inches in.June, 11.8 inches:if¥ July, and 10.2- -
inches in August}. It should be noted that méthanega}‘ onamide -
remained re1atweTy stable ‘and. s1gmﬁcant 1ea ' mm

ana ytma?«laberatory while those collected’at
at "ambient® § ratures overnight. Acgt

fe analysis. - At the ana?yﬁg&tff oral

order: t& expedf s
wer ed frozen prmr—‘ to ana¥ysxsw

the test.plots had been planted to soybeans .
metribuzin; in 1989, the test plots had been glanted to A
d.treated with Bladex and atrazme:. in. 19% theatest plots. -

Pl ! 3199 ’ehé tesﬁ -
p]ot “had beert p?anted to soybeans and treategi m’gh,

plots were treated with Roundup two times aﬁﬂaa Farl e of
for vegetation control. e
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. TEL: 703-305-5372 o S .
SIGNATURE :

CONCLUSTONS :

Field Dissination - Terrestrial

1. This study,cah-bevused towardS‘the fulfillment of data'requirements.

2. Methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
: dihydro-3-methy1-5-ox0-1H-1,2,4-triazot-1- y]]phenyl)methane‘
“.sulfonamide: sulfentrazone; F6285 75DF; 75% a.i. formulated into a

dry flowable powder], at 0.375 1b ai/A, dissipated with an observed
half-1ife of approximately 1.5 years in the 0- to 6-inch depth of a
plot of bareground silty clay loam soil in Arkansas: The herbicide -
was applied te the soil on 6/2/93, and was 1ncorporated into the soil:
to a depth of 2-3 inches after application.

In the 0- 'to 6-inch soil depth, methanesulfonamide averaged 68 165
ppb through 30 days posttreatment, 53-186 ppb at 61 through.276 days.
60 ppb at 360 days. and.67-95 ppb at 453 through 554 days. Trace
amounts. of methanesulfonamide were detected in the 6- to 12-inch sail
depth: 3 ppb on day 1. 2 ppb on days 6, 1 pr on days 90 and 128.

The degradate (3- carboxy11c acid F6285), which was converted to 3- .
desmethyl F6285 ?r1or to analysis, was detected in all the 0-6 inch
soil samples collected from days 3 to days 554 with a concentration
ranging from 3-13 ppb. ;

3. This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing information on the field
dissipation of sulfentrazone 75DF. 2587

2

;
i
4
i



- fol

4. No additiona1 information on the field dissipation of sulfentrazone
750F is required at this time. '
METHODOLOGY :

Methanesulfonamide [N-¢2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methy1-5-0x0-1H-1,2,4-triazol-1-y1]pheny1)methane-
sulfonamide: sulfentrazone; F6285 75DF; 75% a.i. formulated into a
dry flowable powder, FMC] was broadcast once, at 0.375 1b_ai/A, onto
an unvegetated plot (59 x 52 feet) of silty ctay loam soil (0- to 12-
inch depth: 1.4% organic matter, pH 6.7; soil not further :
characterized) that was located in Newport, Arkansas. The
application was made on 6/2/93. using a CO, backpack; the herbicide.
was incorporated into the soil at a depth of 2-3 inches after ’
treatment (time not reported). : _ '

An untreated bareground plot (59 x 33 feet) located "near" the .
treated plot was used as a control. During the study. the site was
kept free of "dense weed growth” through normal agricultural
maintenance. According to the field report, Roundup was apptied at a
rate of 1 1b ai/A on 8/17/93, 4/27/94, 6/16/94, and 7/21/94. In . .
order to provide the site with normal or above normal precipitation-. .
amounts according to 30 year normals, the site was irrigated: 2.1
inches in 7/93. 1.2 inches in 8/93, 3 inches in 5/94, 1 inch in 9/94,
and 2.5 inches in 10/94. , ‘ .

For sampling purposes, the treated and control plots werezdivided

into five subplots, and each subplot was divided into 1-m® sub-
subplots. Fifteen soil samples were collected from the treated plot
prior to and immediately after application, and at 1, 3, 6, 14, 30,

61. 90, 128, 215, 276, 360, 453, and 554 days posttreatment. Samples

were collected from the 0- to 6-inch depth using a probe (2.25-inch

" diameter). Samples were then collected from the entire 6- to 36-inch

depth through the existing sample hole using a probe (1.5-inch L
diameter)-equipped with an acetate liner, and the cores were divided . -
into 6-inch segments. The soil cores collected prior to treatment
were combined according to sample depth to create a single composite
sample. The cores from the treated plot, except for the 0- to 6-inch
segment of the 1-day posttreatment samples. were combined according
to sampling interval and sample depth to create three composite
samples (five cores per composite sample).- _

‘For the control plot, fifteen soil samples were co]Tectéd prior'to

and immediately after application, and at 1. 3, 6. 14, 30, 61, 90,
128, 215, 276, 360. 453, and 554 days posttreatment; the cores were
divided into 6-inch segments. then combined to create.a single
com?osite sample. Al1 collected samples were frozen immediately

owing sampling process prior to-shipping to the analytical
laboratory. All samples were stored frozen (-18 C) at the analytical
laboratory up to 9 months prior to extraction.

Subsamples of each composite sample were extracted with

~acetonitrile:0.25 N HC1 (70:30, v:v) by refluxing for 1 hour; during
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During the study, air temperatures ranged from 20 to 100 F: soil
temperatures were not provided [page 83]. Precipitation totaled 28
inches between June and December 1993. The precipitation from
January to December 1994 was 53 inches. In order to provide the site
with normal or above normal precipitation amounts according to 30
year normals, the site was irrigated: 2.1 inches in7/93, 1.2 inches
in 8/93, 3 inches in 5/94, 1 inch in 9/94, and 2.5 inches in 10/94.

COMMENTS:

1.

The study author stated that the.stébi]ity of methanesulfonamide and
3-carboxylic acid F6285 in a silty clay loam soil stored at -18 C for

- -12 months has been established. Stability of both compounds was ,
.- shown for at least 12 months under frozen storage. The data were

reported separately (MRID 433454420. Barrett, G.P. Cold storage
stability of FMC 97285 and FMC 129427 in/on laboratory fortified \
soil. February 1994. Study Number: 162CSS92R2.- FMC. Corporation). All
soil samples collected in this study were analyzed within 9 months
from the date  of sampling. ‘ ' ' :

During the conduct of the study. two sudden increases of the Lo
concentration of the parent compound in the 0-6 inch soil zone were-
observed during the first 3 months. The concentrations of the parent
compound in the 0-6 inch-soil deﬁth decreased from 165 ppb at day 0
to 93 ppb at days 6. However, the concentrations of L.
methanesul fonamide in the soil increased to 244 ppb at days 14, then
drogped to 53 ppb at days 61. After that, the concentration of
methanesulfonamide rose to 186 ppb at 90 days, and then dropped to 60
ppb at days 360. Using first-order linear regress;on equations, the
study author calculated a half-life of 558 days (r¢ = 0.23) for '
methanesulfonamide in the bareground silty clay loam soil. -

~ Prior tb‘ana1ysis. 3-carboxylic acid F6285 ihvthe soil was converted -

to 3-desmethyl F6285, which is also a degradate of
methanesulfonamide. .The soil was then ana1y;ed for

~methanesul fonamide .and 3-desmethyl F6285. ~

In an aerobic soil metabolism experiment (MRID 42932117) conducted :
using sandy loam and silty chay loam soils treated with either(rheny] ,
ring-- or carbonyl-labeled [““Clmethanesulfonamide at 2.5 ppm an
incubated at 25 C and 75% of field moisture capacity, 3-carboxylic
acid F6285 was the only degradate isolated from the soil at >10% of
the applied; other degradates identified were 3-hydroxymethyl-F6285,
3-desmethy1-F6285, and 5’ -desmethylsulfonyl-F6285: at maximums of 3.9,
1.1, and 4.8% of the applied. respectively (according to HPLC -
analysis). Methanesulfonamide degraded with a calculated half-1ife

of 534-555 days. . :

The application rate in this study, 0.375 1b ai/A, is as same as the
current proposed maximum filed ap$11cation rate. Based on a
theoretical application of 0.375 1b ai/A, the concentration of
methanesulfonamide in the 0-6 inch soil depth would be expected to be
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187 ppb, which is very close to the concentration of 163-165 ppb
measur'ed at 0 and 1 days.

The;stte description was 1ncomp1ete Soil characterIStwes suchias
particle size distribution and CEC, and the depth to-the water table
were not reported. Also, the time at which methanesulfonamide was
incorporated into the s0i1 was not reported, which is a serious ;
omission because methanesulfonamide degrades rapidly 1n sunlight . _ ;
(refer to MRIDs 43345424 and 43588601). : -

‘Daily precipitation amounts were not reported: the study author ; =

stated that most of the monthly rainfall were-"above average". It
should be noted that methanesulfonamide remamed rehtwe]y stab]e L

and -significant 1each1ng did not occur.

Samp]es collected on 5/21/93 were smpgea ta,“anment" temperatures

to the analytical laboratory by UPS. while other sam?aes were Sh”i)[l)ed ,
at frozen temperatures by truck. At the: m}ym-ea; baraterye

samples were stored frozen prior to. anatystss L

. In 1988, the test plots had been pTante&ﬁag r-&eeé:an@ th&tEde u%th X
propamT in- 1989, the test plots had been ptanted to soybeans: and &
treated with trefian and. bassagran: in- 1990; the. test’glots Had-beefi:

Tanted to rice and treated:with arrosoié: . nik; molinate:and- &

ctrit: in 1991, the test plots had beem p ante&}:n? soybeans and.. <
treated with squadron, pendimethality, - and Tmazaquify; "ands in 1992, the"
test plots had been planted to rice and. treated. with pr ga&ﬂ and -
~ bolero. During the study. the-test plots were treated

g}ypho?ate four t1mes at a. rate of T 1b a:t lk for vegetatwn

- contro ; : .

V, J'“rfg(?,- . ‘,:"
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CONCLUSTONS:.

Field Dissipation - Terrestrial

1. This study can be used towards the fd]fi]]mqnt of data requirements.

2. The BER only included the field dissipation portlon of the study.
The groundwater portion will be discussed separately by the Ground
Water Technology Section in EFGWB.

3. Methanesulfonamide [N-(2, 4-dichloro-5- [4- (d1f1uoromethy1) 4,5-
- dihydro-3-methyl-5-o0x0-1H-1,2,4-triazol-1-y1]phenyl)methane-
sulfonamide: sulfentrazone:; F6285 4F; 4 1b a1/ga11on flowable
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concentrate], at 0.5 1b ai/A, dissipated with an estimated half-life
of 121 days in the entire 48-inch soil column of a plot of loamy sand
soit in North Carolina. The herbicide was applied to the soil in
mid-May 1992, and was incorporated into the soil at a depth of 4-6
inches immediately after application; the site was planted to
soybeans at 6 days posttreatment. In the 0- to 6-inch soil depth,
methanesulfonamide averaged 330 ppb immediately posttreatment, 146
ppb at 32 days. 56.7 ppb at 61 days. and 13.4-22 ppb at 103 through -
- 368 days. Methanesulfonamide was detected in the soil to a depth of
48 inches, with maximum average concentrations of 36.7 ppb in the 6-
to 12-inch depth, 10.9 ppb in the 12- to 18-inch depth, 6.6 ppb in
the 18- to 24-inch depth, 5.2 ppb in the 24- to 30-inch depth, 10.8
ppb in the 30- to 36-inch depth. 3 ppb in the 36- to 42-inch depth,
and 1 ppb in the 42-to 48-inch depth. ‘ .

- The degradate N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-5-
ox0-1H-1,2,4-triazol-1-y1]phenyl)methanesul fonamido-3-carboxylic acid -
(3-carboxylic acid F6285), which was converted to N-(2,4-dichloro-5--
[4-(difluoromethyl)-4,5-dihydro-5-ox0-1H-1,2,4-triazol-1-
y1]1pheny1)methanesul fonamide (3-desmethyl F6285) prior to analysis,
averaged <11.5 ppb in soil from the 0- to 6-inch depth and <7.3 ppb
Tntsoillcollected from depths below 6 inches at all sampling
intervals. )

This study is acceptable and fulfills EPA Data Réquirements for
Registering Pesticides by providing information on.the field
dissipation of sulfentrazone 4F. -

No additional information on'the fié]d dissipation of su]fentrazone
4F is required at this time.

METHODOLOGY : S _
Methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methyl-5-ox0-1H-1,2,4-{riazol-1-y1]phenyl)methane-
‘sulfonamide; sulfentrazone; F6285 4F; 4 1b ai/gallon flowable
concentrate, FMC] was broadcast oncé, at 0.5 1b ai/A, onto five
subplots, each surrounded by a 10-foot buffer zone, within an
unvegetated plot (440 x 200 feet). of Toamy sand soil (0- to 6-inch
depth: 84-90% sand, 6-8% silt, 4-8% clay, 1.1-1.3% organic matter,
pH 6.3-6.8; CEC 2.5-3.1 meq/100 g) located in Edgecombe County, North
Carolina (Figure 1). The application was made on May 15, 1992, using
a tractor-mounted field sprayer; the herbicide was incorporated -(4-6
inches) into the soil immediately after tredtment. - An untreated
bareground plot (0.5 A), located upgradient from the treated area

- with respect to the groundwater flow, was used as a control; the
untreated plot was divided into five subplots to correspond with the
treated area. The treated plots, including the untreated buffer
zones, and the control plot were planted to soybeans at 6 days
posttreatment. During the study, the site was sprinkler-irrigated

6.2-
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with sufficient water from a nearby river to meet 120% of the
historical monthly volume.

Three soil cores were collected from each treated and control subplot
2-days prior to and immediately after application, and at 1, 7, :
12/14, 31/32, 61, 103/104, 124, and 159 days posttreatment; three
soil cores were collected from each treated subplot and one soil core
was collected from each control subplot at 186, 214, 249, 278, 305,
340, and 368 days posttreatment. Samples were collected from the 0-
to 6-, 6- to 30-, and 30- to 48-inch depths (2.25-, 2-, and 1-inch
diameter, respectively) using a three-stage hydraulic soil probe
equipped with acetate liners. After the 0- to 6-inch soil core was
removed, a protective steel casing remained in the borehole while the
6- to 30- and 30- to 48-inch depths were collected. The cores were
placed in a cooler on dry ice "as soon after collection as possible.”
After sampling was Completed, the boreholes were packed with
bentaonite pellets; the cores were transported to a "residue-free"
trailer, where they were sectioned into 6-inch segments. The soil
cores collected prior to treatment were combined according to sample
depth to create a single composite sample. The cores from the
treated plot, exce?t for the 0- to 6-inch segment of the 7-day
posttreatment samples, were combined according to sampling interval
and samplie depth to create three composite samples (five cores per
composite sample). For the control plot, the fifteen cores collected
at each sampling interval prior to and on 159 days posttreatment were
com?osited as described for the treated samples; the five cores
collected at each sampling interval after 159 days posttreatment were
combined according to sample depth to create a single composite

~ sample. All soil samples were shipped frozen on dry ice to the
analytical laboratory via overnight delivery. Samples were stored
frozen (-18 C) at the analytical laboratory prior to analysis. Most
soil samples were analyzed within 5 months of collection; the maximum
length of storage was 11 months.

‘Subsamples (50 g) of each composite sample were extracted with
acetonitrile:0.25 N HC1 (70:30, v:v) by refluxing for 1 hour; during
the reflux procedure, 3-carboxylic acid F6285 was-decarboxylated into
3-desmethyl F6285. The mixture was cooled, -and the acetonitrile was
evaporated from the extract under nitrogen. The concentrate was :
ﬁartitioned three times with hexane:ethyl acetate (80:20, v:v). The

exane:ethyl acetate fractions were combined and concentrated to
dryness urider nitrogen; the resulting residues were dissolved in
hexane:ethyl acetate (80:20, v:v) and filtered through a silica gel
solid-phase extraction cartridge. Residues were eluted from the
cartridge with hexane:ethyl acetate (60:40, 'v:v), and the eluate was
concentrated to dryness. The dried residues were dissolved in
acetonitrile, and the acetonitrile solution was analyzed for
methanesulfonamide and 3-desmethyl F6285 using GC with electron-
capture detection. The Timit of detection was 1 ppb. and the limit
of quantitation was 5 ppb. Recovery of methanesulfonamide and 3-
carboxylic acid F6285 from soil fortified with both compounds at 5-
500 ppb ranged from 84 to 120% of the applied (average 104 + 10%) for
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methanesulfonamide, and from 70 to 115% (average 80 + 8%) for 3-
carboxylic acid F6285. _ . :

DATA SUMMARY :

Methanesulfonamide [N-(2,4-dichloro-5-[{4-(difluoromethyt)-4,5-
dihydro-3-methy1-5-ox0-1H-1,2,4-triazol-1-y1]pheny1)methane-
sulfonamide; sulfentrazone; F6285 4F; 4 1b ai/gallon flowable
concentrate], at 0.5 1b ai/A, dissipated with an observed half-1ife
of approximately 30 days in the 0- to 6-inch depth of a plot of loamy
sand soil Tocated in Edgecombe County, North Carolina. The herbicide
was applied to the soil in mid-May 1992, and was incorporated into
the soil at a depth of 4-6 inches immediately after application; the
site was planted to soybeans at 6 days posttreatment. In the 0- to
6-inch soil depth, methanesulfonamide averaged 330 pgb immediately .
posttreatment (raw data 210.0-451.0 ppb). 157-204 ppb at 1 through 14
days (1.7-418.4 ppb), 146 ppb at 32 days (108.2-211.6 ppb). 56.7 ppb
at 61 days (56.1-57.5 ppb), and 13.4-22 ppb at 103 through 368 days
- (9.4-32.6 ppb; Tables 1 and 19). Methanesulfonamide was detected in
the soil to a depth of 48 inches; maximum concentrations were :
measured at 61 days ﬁosttreatment in all layers. In the 6- to 12- .
inch soil depth, methanesulfonamide was an average 36.7 ppb at 61 -
days posttreatment, 15.6-16.8 ppb at 103 through 160 days, 6.5-13.4"
ppb at 186 through 340 days, and 14.1 ppb at 368 days. In the 12- to
18-inch soil depth, methanesulfonamide was an average 10.9 ppb at 61.
days posttreatment. 5.2-5.6 gpb at 103 and 124 days. 1-5 ppb at 160
through 340 days, and 7.3 ppb at 368 days. With the exception of the
61-day sample, methanesulfonamide averaged <5 ppb in soil collected
from depths below 18 inches; in the 61-day sample, methanesulfonamide
averaged 6.6 ppb in the 18- to 24-inch depth. 5.2 ppb in the 24- to
30-inch depth, .10.8 ppb in the 30- to 36-inch depth, 3 ppb in the 36-
~ to 42-inch depth, and 1 ppb in the 42-to 48-inch depth. The ,
~degradate o : i ’ :

N-(2.4-dichloro-5-[4-(difluoromethy1)-4,5-dihydro-5-oxo-1H-
1,.2.4-triazol-1-yl]phenyl)methanesulfonamido-3-carboxylic acid
(3-carboxylic acid F6285), . : . .

which was converted to N-(2.4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-5-oxo0-1H-1,2,4-triazol-1-y1]phenyl)methanesul fonamide (3- ,
desmethyl F6285) prior to analysis, averaged 10.4-11.5 ppb at 14 and
32 days posttreatment (raw data 6.3-19.2 ppb), and averaged <6.5 ppb
at all other sampling intervals in the 0- to 6-inch soil depth -
(Tables 2 and 19). In the 6- to 12-inch depth, 3-carboxylic acid
F6285 averaged 5.0-7.3 ppb at 32 and 61 days posttreatment, and <4
ppb ‘at all other sampling intervals. 3-Carboxylic acid averaged <
ppb in soil collected from depths below 12 inches. , :

Durihg the study, average air temperatures ranged from 27.0 to 89.5

F. and average soil temperatures (6-inch depth) ranged from 37.1 to
91.6 F. Precipitation plus 1rrigation totaled 1.67 inches through 14
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days posttreatment (May 15-31, 1992), 6.52 inches during June, 6.41

inches during July, 10.76 inches during August, and 15.71 inches
between. September and December: precipitation totaled 25.41 inches
between January and July 1993. Because the site received above
average rainfall and good soil moisture was present, irrigation was
not deemed necessary except during June and July 1992. There was no
slope to the test plots, and the depth of the water table varied from
5.7 to 10.0 feet during the study.

COMMENTS :

- 1.

to 3-desmethyl F6285, which is also a degradate of

The study author stated that the stability of methanesulfonamide and
3-carboxylic acid F6286 in a loamy sand soil stored at -18 C for 12.
months has been established.. The data were reported separately (MRID
433454420. Barrett, G.P. Cold storage stability of FMC 97285 and FMC -

129427 in/on laboratory fortified soil. February 1994. Study Number:

162CSS92R2. FMC Corporation). A1l soil samples collected in this
study were analyzed within 11 months from the date of sampling.

£y

Prior to.analysis, 3-carboxylic acid F6285 in the soil was converted
methanesulfonamide. . The soil was. then analyzed for o
methanesulfonamide and 3-desmethyl F6285. The study author stated
thag.Sigarbq¥y11c acid F6285 was the only degradate of significance
in field soil. '

In an aerobic soil metabolism experiment (MRID 42932117) conducted
using sandy loam and silty Egay loam soils treated with either phenyl
ring- or carbonyl-labeled [C]methanesulfonamide at 2.5 ppm and
incubated at 25 C and 75% of field moisture capacity, 3-carboxylic
acid F6285 was the only degradate isolated from the soil at.>10% of
the applied: other degradates identified were 3-hydroxymethyl-F6285,
3-desmethy1-F6285, and 5°'-desmethylsulfony1-F6285 at maximums of 3.9,

~1.1, and 4.8%Lgf the applied. respectively (according to HPLC

analysis). [“CIMethanesulfonamide degraded with a calculated half-
1ife of 534-555 days. . :

The study was terminated early because the irrigation equipmént
overturned at 13 months posttreatment, causing deep gullies to form
in the field and washing soil from the treated area into the control
plot. ' '

Aliquots of the tank mix solution were collected just after the™
addition of methanesulfonamide to the tank .and again immediately
after the treatment of the test plots [page 37]. The measured
concentrations of methanesulfonamide were 1872 ppm "several minutes".
prior to application,; and 3375 ppm after application. . The low

concentration of methanesulfonamide in the pretreatment tank mix was

attributed to insufficient time for the test substance to fully
disperse in the aqueous spray solution. The theoretical
concentration of methanesulfonamide in the tank mix was 3300 ppm.

-6.5- :3.37’1;



- 10.

11.

Samples of the control soil were spiked in the field with
methanesulfonamide and 3-carboxylic acid F6285 in conjunction with
thé 0-, 6-. and 12-month sampiing intervals. Data were provided only

for the 12-month sampling. Control soil samples were treated with
methanesulfonamide at 100 ppb or with 3-carboxylic acid F6285 at 50 2
ppb. After 170 days of storage. the measured concentrations of 3
methanesulfonamide were 85-101 ppb, and of 3-carboxylic acid F6285 o
were 43-50 ppb. : :

The half-1ife of methanesulfonamide was calculated to be 79 days
based on first-order linear regression analysis of total residues
detected in the entire 48-inch soil column through 61 days
posttreatment. When data for the entire l-year experiment were used,
the half-Tife was determined to be 121 days. "The author did not.
report .the half-life of dissipation based on the residues detected in

“the 0-6 inch soil zone. The reviewer estimated.that the half-life in_

the 0-6 inch soil zone is approximately 30 days.

The study author stated that the region in North Carolina and the
sandy soil was atypical of the sites on which methanesulfonamide
would be used, but was chosen to represent a worst-case situation.
The soil was extremely permeable. The site was also treated with

potassium bromide to trace water movement through the soil.

The curﬁent proposed maximum field application rate is 0.375 Tb ai/A:
the application rate in this study, 0.5 1b ai/A, was 1.3x the maximum,
proposed application rate. : -

In 1987, the test plots had been planted to cotton and treated with
pendimethalin, - 1amda-cyhalothrin, and fluometuron: in 1988, the test
plots had been planted to corn and treated with atrazine and
butylate; in 1989, the test plots had been planted to peanuts and
treated -with pendimethalin, bentazone, butylate, and phorate; in

1990, the test plots had been glanted'tO’cotton and treated with
‘pendimethalin, aldicarb, and f

uometuron; and in 1991, the test plots
ad been planted to corn and treated with atrazine, butylate,. and
bentazone. S o - ' BT

The study author stated that the incorporation dépth of 4-6 inches
was deeper than would occur in a normal farming situation [page 25].

The site located 1ﬁ Edgecombe County, North Carolina was selected as
the -study test site because of the nature of the soil profile (such
as texture and uniformity) and the shallow qepth of ground_water

- classified it as the most vulnerable site.
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CONCLUSIONS :
Laboratory Accumulation - Fish

1. This study can be used to fulfill data requirements.

2. Methanesulfonamide residues did not accumulate in the edible tissue
(muscle) and accumulated only slightly in the nonedible tissue
(viscera and carcass) of juvenile bluegill sunfish exposed to
methanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
dihydro-3-methyl-5-0x0-1H-1,2,4-triazol-1-y1]phenyl)methane-
sulfonamide; F6285] at 0.94 mg/L for 28 days under flow-through
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conditions. Average bioconcentration factors throughout steady state
were <l1x, 1.8-2.4x, and 1.1-2.0x for edible tissue, nonedible tissue,
and whole fish, respectively. The degradate, 3-hydroxymethyl F6285
[N4(2,4-d1ch1oro-5-[4-(dif]uoromethyl)-4,5-d1hydro-3-hydroxymethy1-5-
0x0-1H-1,2,4-triazol-1-y1]pheny1)methanesulfonamide], was identified _
in the viscera. The Koy fOr methanesulfonamide is 0.006.

3. This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing information on the laboratory
a gumulation of phenyl ring- and carbonyl-labeled -
[“'Clmethanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-

dihydro-3-methy1-5-oxo0-1H-1,2,4-triazol-1-y1]phenyl)methane-

sulfonamide] in fish. N » ‘

4. Ngladditiona1 information of the 1aboratory accumu]atibn of
["CImethanesulfonamide in fish is required at this time.

METHODOLOGY :

Juvenile bluegill sunfish (Lepomis macrochirus; mean weight 2.4 g,
mean length 51 mm) were held in culture tanks on a 16-hour
photoperiod under fluorescent lights for >14 days. Flow through
aquatic exposure systems were prepared using three glass aquaria (75
'x 39 x 30 cm). Aerated well water (pH 6.8-7.2, average dissolved
oxygen content 80-97% of saturation, total hardness 26-38 mg/L as
CaCO,. atkalinity 19-34 mg/L as CaC0,, specific conductance 110-120
umhos/cm) was delivered to the aquaria at a rate of 8.3 turnovers per
day (90% replacement in 6 hours). The water in two of the aquaria
Was treated at 0.94 mg/L with either phenyl ring-labeled [U-
Clmethanesulfonamide [N-(2,4-dichloro-5-[4-(difluoromethyl)-4,5-
~dihydro-3-methyl-5-ox0-1H-1,2,4-triazo1-1-y1]pheny1)methane- -
- sulfonamide; F6285:; radiochemicat purity 98.9%, specific activity
) 29¢1 mCi/mMol, FMC Corporation] or carbonyl-labeled
" [**CImethanesul fonamide (radiochemical purity 99.8%, specific .
activity 24.0 mCi/mMol, FMC), dissolved in acetone. The water in the
third aquarium was treated at 9.3 ulL/L with acetonie, and served as a
control. The flow-through systems were allowed to equilibrate for
approximately 1 week prior to study initiation; water samples were
collected on 5 sepﬂrate days during this period to establish the .
concentration of [“'Clresidues in the treated and control test water.

Following the equilibration period, 130 fish were transferred into
each of the three aquaria. Following a 28-day exposure period,~30
fish from each of the treated aquaria were transferred into untreated -
aquaria for a 14-day depuration:period. The control aquarium was
maintained throughout the exposure and depuration periods. From the

" treated and control aquaria. water sam?1es (5 mL) were collected on
days 0, 1, 3, 7, 10, 11 (carbonyl-labeled only), 12 (carbonyl-labeled
only), 14, 18, 21, and 28 days of the exposure period, and days 1, 3,
7. 10, and 14 of the depuration period. Five fish were collected
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from each Of‘the aquaria on days 1, 3, 7, 10, 14, 21, and 28 of the
exposure period, and 1, 3. 7, 10, and 14 of the depuration period.

The water samples were analyzed for total [*CIresidues using LSC.
Recovery efficiencies from fortified water samples averaged 105%. In
addition, aliquots of the 21-day water samples were analyzed by '
reverse-phase HPLC using a Phenomenex Ultramex C-18 column eluted
with acetonitrile:water:acetic acid (40:60:0.1, v:v:v); the column .
was equipped TEth photo diode-array (220 nm) and radioactive flow
detection. ["C]Compounds were identified by comparison of retention
times to unlabeled reference standards of methanesulfonamide (F6285):
N-(2,4-dichloro-5-[4-(difluoromethy1)-4,5-dihydro-3-hydroxymethyl-5-
0x0-1H-1,2,4-triazol-1-y1]1pheny1)methanesul fonamide (3-hydroxymethy]
F6285): and 1-(2,4-dichloro-5-[N-(methylsulfonyl)aminolphenyl)-4-
difluoromethyl-4,5-dihydro-5-0x0-1H-1,2,4-triazole-3-carboxylic acid
(3-carboxylic ‘acid F6285) analyzed on the same day. Additional
aliquots of the 21-day water samples were analyzed by two-dimensional
TLC on silica gel plates developed in toluene:ethyl
acetate:acetonitrile (75:25:10, v:v:v) in the first direction, and
methylene chloride:methagp]:ammonium hydroxide (75:25:10, v:v:v) in
the second direction. [*C]Compounds were located and quantified -
using an imaging scanner. - '

A1l fish were separated into edible (muscle) and nonedible (viscera
and carcass) tissues; the tissue samples were weighed, mixed with
cellulose powder to aid combustion, and air-dried at ambient
temperatures for >24 hours but <72 hours. Subsamples were analyzed
for Epta] radioactivity by LSC following combustion; concentrations
of [*"Clresidues in the whole fish were determined by calculation.
Recovery efficiencies of the oxidizer averaged 98.7%. Additional
subsamples of the 28-day viscera tissue were ground with dry ice in
an analytical mill, then extracted according to the scheme outlined
in Figure 2. .The tissue samples were extracted four times with
acetonitrile (method not further described); after each extraction,
~~the samples were centrifuged. and the supernatants were combined then
concentrated under nitrogen. Subsamples of the extracted tissue were
analyzed by LSC following combustion. The concentrated extracts were
centrifuged, and the supernatants were decanted, analyzed by LSC, and
concentrated under nitrogen; the remaining residues were rinsed twice
~with acetonitrile, and the samples were centrifuged. The ‘
supernatants were combined with the concentrated extracts, and the
remaining residues were discarded. The combined acetonitrile
solutions were refrigerated for 2 days to precipitate fatty
materials; after refrigeration, the samples were centrifuged. When
necessary, the fatty materials were rinsed three times with
acetonitrile, and the samples were centrifuged. The fatty
precipitates were discarded, and the supernatants were combined with
the acetonitrile extracts remaining after refrigeration. The ‘
combined solutions were concentrated under nitrogen, and aliquots
were analyzed by reverse-phase HPLC as previously described:
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DATA SUMMARY :

[9C]Methanesu1fonamide residues did not accumutate in the edible -
tissue (muscle) and accumulated only slightly in the nonedible tissue
(viscera and carcass) of jux;ni]e bluegill sunfish exposed to phenyl
ring- or carbonyl-labeled [**CImethanesulfonamide [N-(2,4-dichloro-5-
[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-ox0-1H-1,2.4-triazol-1-
yllphenyl)methanesulfonamide; F6285; radiochemical purities >98.9%]

~at 0.94 mg/L for 28 days under f1ov-through conditions. In the fish
exposed to phenyl ring-labeled [U-"*CImethanesulfonamide, average
bioconcentration factors throughout steady state (days 1 through 28)
were <1x, 1.8x, and 1.1x for edible tissue, nonedible tissue, and
w‘91e fish, respectively: in the fish exposed to carbonyl-labeled
["Clmethanesulfonamide. average bioconcentration factors throughout
steady state (days 3 through 28) were <1x, 2.4x., and 2.0x,
respectively [pages 24-25]. The degradate.

N-(2.4-dichloro-5-[4-(difluoromethyl)-4;5-dihydro-3-
_hydroxymethy1-5-oxo-1H-1,2,4-triazol-1-y1]phenyl)methane-
“sulfonamide (3-hydroxymethyl F6285) S

~was identified in the viscera.

At 1 threugh 28 days of the uptaEg phase of the study in the fish
e‘posed to phenyl ring-labeled [**C]methanesulfonamide, total = .
[*"C]residues averaged <0.73 mg/kg in the edible tissue, <2.7 mg/kg
in the nonedible tissue, and <1.9 mg/kg in the whole fish: maximum
concentrations occurred at Z‘days (Table 2).- In the viscera from the
fish collected on day 28, [*"Clmethanesulfonamide was 74% of the
radioactivity recovered during HPLC analysis, and 3-hydroxymethyl
F6285 was 26% (Figure 6). E(om'days 3 through 14 of the depuration
phase of the study, total ["Clresidues averaged <0.29, <0.30, and

- <0.28 mg/kg in the edible tissue, nonedible tissues. and whole fish,
respectively (Table 2). , : \

At 1 through 28 days of the uB;ake phase of the study in the fish

e Posed.to-carbony1-1abe1ed [*"CImethanesulfonamide, total i
[*"Clresidues averaged <1.1 mg/kg in the edible tissue, <6.0 mg/kg in
the nonedible tissue, and <2.9 mg/kg in the whole fish; maximum -
concentrations occurred at 10 days (Table 3). Insufficient
radioactivity was recovered in the viscera from the fish collected on
day 28 for successful characterization ana]ys,; [page 26]. By day 1
of the depuration phase of the study, total [““Clresidues averaged
0.46, 0.77, and 0.53 mg/kg in the edible tissue, nonedible tissue,
agg whole fish, respectively; and by days 3 through 14, total -
LT%}{eigdues averaged <0.32, <0.32, and <0.29 mg/kg, respectively
(Table 3). ' : ' .

Throughout the exposure period, average [“Cresidues in the treated-
water of the test aquaria were 0.63-1.1 mg/L. except on day 18 when
the average concentrations decreased to 0.44-0.50 mg/L for part of
the day due to malfunctions in the diluter systems (Tables 2 and 3).
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-4). Throughout the study, the temperature of the water in the three

aquaria was 17-19 C, and the pH was 6.6-7.1 (page 71 and Table 1).

COMMENTS :

1.

 During HPLC analysis of the viscera frgp the fish collected onfday 28

from-the phenyl-Tabel treatment, two [ Clcompounds were isolated:

“methanesul fonamide was 74% of the recovered radioactivity, and F6285

3-hydroxymethyl was 26%. Due to insufficient radicactivity, similar
analysis attempts of the viscera from the 28-day sample from the
carbonyl-Tlabel treatment were unsuccessful. The study author stated
that approximately 1/3 of the total tissue mass was used during the
preparation for HPLC analysis: had the laboratory attempted to .
increase the tissue mass, excessive processing and purification would
have been necessary, probably resulting in significant loss of
radicactivity. The ﬁresence~of only parent and.F6285 3-hydroxymethy1
in the tissue from the phenyl-label treatment suggest that no B
molecular cleavage resulted during degradation, and, consequently, no
additional degradates would have -been isolated in the tissue from the
carbonyl-label treatment. o :

No attempt was made to characterize [“Clresidues isolated.in the

- edible fish tissue: however, methanesulfonamide residues did not

accumulate in the edible tissue (bioconcentration factors <1x).

During the night, for a period of approximately 12 hours between days
17 and 18 of the exposure period. the diluter systems malfunctioned,

and prevented delivery of methanesu1fonamlge to the test aquaria.
Consequently, average concentrations of [ Clresidues. in the test

_water decreased to 0.44-0.50 mg/L in the morning of day 18; the
‘problem was immediately cornFcted, and by the evening of day 18, the

average concentrations of [*"Clresidues had increased to. 0.70-0.89
mg/L. No significant impact on the data is suspected. :

On day 10 of tﬁg exposure period in the water treated wiqg carbony]
ring-labeled [ Clmethanesulfonamide, concentrations of [“*CIresidues

were Tow at 0.63-0.67 mg/L. In order to closely monitor the water

concentrations, additional aliquots were, ollected on days 11 and 12:
on these days, concentrations of total [““Clresidues were 0.78-0:81
mg/L. - B

Reportedly, extraction efficiencies were approximété]y 90 and 115%
for the viscera from the fish collected at 28 days. from the pheny1-

-.and carbonyl-Tabel treatments . respectively. No [14C]residues were

detected in the extracted tissues.
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10.

11.
12.

13.

14,
15.

The study author_statedvthat, due to the low levels of radioactivity
in the viscera tissue extracts, confirmational TLC analysis was not
performed. '

According to the study author. no [**CJresidues were detected in the
aquaria during the depuration phase of the study. or in the cantrol
aquaria throughout exposure and depuration. ; ‘

According to the study author, the study sponsor stated that the
water solubility of the test material was 238 (+ 20) mg/L.

Whole fish concentrations were not determined by direct combustion.
rather, were "basegion calculations using sample weights and tissue
concentrations of “"C-residues measured jin the edible and non-edible
tissue portions [footnote b, page 35]".. ‘ ‘

During the entire 42-day study. only five fish died in the three
aquaria. The study author stated that, "In general, the fish
ﬁppeargg]hea1thy and exhibited normal behavior throughout the study
page W ~ - ; ' ‘

The nominal exposure concentration of 0.94 mg/L was-1/100 of the‘ x

_reported LC;; for bluegill sunfish of 94 mg/L.

The study author statéd that throughout the expoédre period, no
undissolved test material was observed in either the dilution system.
or the aquaria. . o -

During the study. the fish were fed a dry pelletted food twice daily
at approximately 2% of their total mass per feeding, .except for the

24 hours prior to each sampling. Routine analyses indicated that the
food was reasonably free of pesticides and PCBs. During the holding =
period, fish were fed ad 1ibitum, except for the 24 hours prior to

~-.test initiation.

Detectioni]imnts for the analytical methods were not provided.

The K, for methanesulfonamide is 0.006.
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Page is not included in this copy.

PageéVNﬁgb througﬁv§§€> 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.

FIFRA registration data.

,  Information about a pending registration action.
The document is a duplicate of page(s)

The document is not responsive to the request.

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 request.
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N-(2,4-Dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-
- 1H-1,2,4-triazol-1-yl]phenyl)methanesul fonamide

(Methanesul fonamide; F6285)
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N-[2,4-Dichloro-5-(4,5-dihydro-5-oxo-
1H-1,2,4-triazol-1-y1)phenyl Imethanesul fonamide

(3-Desmethy1-4-desdif1uoromethy1'F6285)
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N-(2,4- Dichloro-5- [4- (dif]uoromethy]) -4,5- dihydro 3-hydroxymethy1- 5- -0X0-
1H-1,2,4-triazol-1- y]]pheny])methanesu]fonam1de

(3-Hydroxymethyl F6285)

1-(2,4-Dichloro-5-aminopheny1)-4-dif1uoromethyT-3-methy1-
1H-1,2,4-triazol1-5(4H)-one.

(Desmethyl sulfonyl-F6285)-
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N—HC

%, 2

N- (2 4-Dichloro-5-[N- (methylsu]fony])amlno]phenyl) 4 d1f1uoromethy1-
: 4,5-dihydro-5- oxo-lH 1,2,4-triazol-3-carboxylic acid - :

N—(2,4-D1chloro-5-[4-(d1f1uoromethy1)~4,5-d1hydro-5-oxo-
1H-1,2,4-triazol-1-y1]phenyl)methanesul fonamido-3-carboxylic acid

(3-Carboxylic acid F6285)

N
N

§/ '\1-'

N~12,4-Dich1oro-5-[4-(dif]uoromethyl)-4,5-dihygro-5-oko-
g 1H-1,2,4-triazol-1-y1]phenyl)methanesul fonamide

(3-Desmethyl F6285)
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