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CHEMICAL: SD 92459, Pydrin Y Rich, insecticide, benzeneacetic acid,
(R*, R*—(2)-)-4-chloro-o—{1 methylethyl)-, (S*,5*-(%)-)-cyano-
(3-phenoxyphenyl) methyl ester.

2. TEST MATERIAL: The test material was {146}—phenoxypheny1]—SD 92459
with a specific activity of 24.5 uCi/mg and a radiochemical purity
greater than 99.5 percent. The ratio of x/y isomers was 5/95. A

stock solution of []4C]—phenoxypheny1]-50 92459 in dichloromethane
was stored at -4°C prior to use. :

3. STUDY/ACTION TYPE: Metabolism Study in Rats.

4. STUDY IDENTIFICATION: Lee, P. W., Stearns, S. M., and Powell, W. R.
Metabolism of [WC]—phenoxyphenw—SD 92459 in male and female rats
after a single oral dose (8.4 mg/kg) administration. (Unpublished
study No. RIR-22-023-080 prepared and submitted by Shell 0il1 Co.,
Modesto, CA; dated August 25, 1981.) Accession No. 254718.
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7. LCONCLUSIONS:

When Pydrin Y rich {x:y isomer being 5:95) ['*C]-phenoxyphenyi-
SN 92459 was administered to mate and female rats in a single dose at
8.4 mg/kg, radioactive material was rapidly elimipated in the feces
and urine; the majority of the radioactivity was eliminated in 24
hours. [T4C]02 was not detected in the expired air of the treated
animals. There was no observable difference in the total elimination
of SD 92459 between male and female test animals. The major route of
elimination in both the male and female test animals was by fecal
excretion. The quantities of the recovered 5D 92459 metabolites
varied among individual test animals. There was no apparent sex
difference in the chemical nature of these metabolic products. The
primary urinary metabolic pathway was the c¢leavage of the ester
linkage of SD 92459 which subsequently underwent further oxidation and
conjugation. The alcohol moiety of SD 92459 was rapidly excreted as
free molecules or as glucuronide or sulfate conjugates. SO 44607 and
SD 46114 were identified as the primary urinary degradation products.
SD 48838, and SD 46114 were jdentified as the primary fecal degrada-
tion products. Undegraded SD 92459 (approximately 34 percent of the
applied radiocactivity) was recovered in the fecal excreta. Tissue
residue distribution data indicated the lack of bioconcentration of
the 5D 92459 equivalent residues in the blood, lung, heart, kidney,
gonad, muscle, and brain tissue of the test animals. Significant
Tevels of the SD 92459 equivalent residues were detected in liver-
{approximately 0.13 ppm) and fat tissues (approximately 2.00 and
1.70 ppm in the male and female test animals, respectively). Further
analysis dindicated that approximately 9-16 percent of the tota)l
residues in the body fat were undegraded SD 92459, the remaining
radiolabeled materials were primarily water-soluble materials and
unextractable hound residues.

Under the conditions in which the study was conducted, it is
acceptable.

Items 8 through 10 - see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methbds:

1. The test animals were male and female Sprague-Dawley rats
(Simonsen's (aboratories, Gilroy, CA), 7 weeks of age, and
weighing 175-200 q.

2. Control groups of 5 males and 5 females received a single dose
of 5 ml/kg corn oil and were maintained to monitor basic
physiological parameters under sham conditions of the experi-
mental groups. Four/sex were maintained in Nalgene metabolism
cages and one/sex in Stanford all glass metabolism cages.
Datly food and water consumption and urine and feces elimina-
tion were measured.

]Dn!y items appropriate to this DER q?ve been included.
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3. Treatment group 1 consisted of male and 1 female given
single oral doses of 8.4 mg/kg ] [C]-phenoxyphenyl-SD 92459.
The animals were housed for two days in Stanford metabolism
cages to monitor for vradioactivity expired as []4(2]02
and/or excreted in urine and feces.

4. Treatment group 2 consisted of 5 rats of each sex given a
single oral dose of 8.4 mg/kg test material and maintained
individually for 5 days in Nalgene metabolism cages with
slightly modified feeders that eliminated food contamination
of collected urine and feces. Food and water intake were
measured daily and urine and feces collected daily.

5. Urine volume was measured, the volume then brought tc 25 mi
with a 0.01 M phosphate buffer (pH 7.2) and aliquots radio-
assayed in triplicate by a liquid scintillation counter {LSC).-
For metabolite identification, 15 ml aliqguots of urine samples
for days 1 and 2 were combined, adjusted to pH 3 with 1 ml
6N HC1 and extracted 3 times with equal volumes of ethyl
acetate. The resulting agueous phase was adjusted to pH 5.0,
enzymatically hydrolyzed with sulfatase and B-glucurconidase,
and then extracted 3 times with equal volumes of ethyl ace-

~tate. If more than 5 percent of the initial radicactivity
remained in the aqueous phase, the sample was subjected to
acid hydrolysis for 4 hours at 90°C at pH 1.0 and then ex-
tracted with solvent. The organic phases were concentrated
and subjected to thin layer chromatography (TLC).

6. Feces were weighed welt then freeze dried and reweighed.
Radioactivity was determined by LSC after combusting a 100 mg
sample. For identification of metabolites, 3 g samples of
feces collected on days 1 and 2 were combined, extracted 3
times with 30 m} MeOH:H>0 (9:1) and an aligquot of the
extract radiocassayed to determine total radicactivity. The
extracts were concentrated, adjusted to pH 7.4 with Q.01 M
phosphate buffer, extracted 3 times with equal volumes of
ethyl acetate, and the organic phase brought to dryness. If
the aqueous phases contained greater than 5 percent of the
radioactivity, they were hydrolyzed at pH 1.0 and 90°C for 4
hours and extracted with ethyl acetate. The organic phases
were subjected to two-dimensional TLC.

Because of the possible JTow TJevel of radicactivity (the
residual level of SD 92459 equivalent) residues in the fecal
excreta and other biological tissues associated with these
samples (1.5 to 2 times above the background level), the
normal background in each of the contrel urine, fecal and
tissue samples were individuvally determined 1in order to
establish a valid 1imit and sensitivity of detection. From
these control data, a 99 percent upper confidence limit (UCL)
was calculated. This 99 percent UCL was chosen as the
“concentration value that a treated tissue must exceed to
represent a significant radicactive residue.
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B.

7. Animals were sacrificed at day 5, 2 ml blood collected in
EDTA, and the following tissues trimmed and weighed: lTung,
1iver, heart, kidneys, gonads, inguinal and back fat, muscie,
and brain. Radioactivity was determined in triplicate 100 mg

~ subsamples by combustion and LSC.

8. Radioactivity was determined for liquid samples in Aquasol-2,
and for (0, from combusted samples in Carbosorb-Permafluor
by 1ligquid scintillation counting. Quench correction was
determined monthly, and efficiency was determined by the
external standard counting method. Combustion efficiency was
determined on tissue samples of control animals to which an
internal standard '4[Cl-test material was added.

g. Thin laver chromatography solvents were: hexane/acetone/HDAc
(25/25/1) and toluene/ether/HOAc (75/25/1). Reference stand-
ards were visualized with UV Tight and 14[C]~areas located
by a Beta scanner and confirmed with autoradiography. Capil-
lary GLC was performed with a Varian chromatograph equipped
with an electron capture detector and radio-gas-Tiquid
chromatography used a flame jonization detector and a Packard
gas proporticnal counter. Mass spectrometry wused the
electron impact mode.

Protocol:

Materials and Methods are given in Appendix A in lieu of protocol.

12. REPORTED RESULTS:

A.

Determination of the Limit and Sensitivity of Selection:

The combustion efficiency on all tissues ranged from 90-96
percent. The sensitivity tevel of detection for all control

‘biological tissues ranged from 0.006 to 0.010 ppm. These

findings indicate the uniformity of the test samples and the
efficiency of the analytical procedures used in this study.

Based on inhe resulis cbizined from the centrol treatment group,
the specific activity of the SD 92459 treatment solution was ad-
justed to approximately 5 wCi/mg to allow the detection of a
significant level of 0.5 to 1.0 percent of the applied radio-
activity.

Preliminary Alj-Glass Metabolism Chamber Study: By monitoring an
ethanolamine carbon dioxide trap at the 24 and 48 hour post
treatment time intervals for the one male and one female dosed
rats, it was determined that no [140]—carbon dioxjde or other
volatile radicactive material was generated in the respired air
of the treated animals. ‘Urine and feces from these two animals
were not analyzed further.
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C. Animal_ Physiological Parameters: tnder the experimental condi-
tions of the siudy, there were no observable behavioral or
toxicological abnormalities among the control and treated animals.
There were also no differences 1in body weight gain, water and
food intake, or fecal and urine excretion. .

D. Urine and Feces Excretion Rate Profile (Treatment Group II):

Most of the applied radioactivity in the urine was recovered from
the test animals during the 1initial 24 hours post treatment
(Table 1); males, approximately 34 percent (range 31-38 percent);
females, 31 percent {range 12-51 percent). A large variation was
observed in the urinary -elimination rate of the administered
radioactivity among individual females. Radioactivity recovered
in the day-2 urine accounted for approximately 1-6 percent of the
administrated dose in the males and females. Approximately 2-4
percent of the radiocactivity was recovered in the combined day 3,
4, and 5 urine. The total radioactivities detected in the urine
of dosed male and female animals were approximately 39 percent
(range 36-42 percent) and 36 percent {range 14-60 percent) of the
administered dose, respectively.

In the feces, approximately 64 percent {range 56-67 percent) and
59 percent (range 38-85 percent) of the total applied radic-
activity was recovered in the males and females respectively,
during the dinitial 24 hours after freatment. Radiocactivity
recovered in day 2 feces accounted for about 2-3 percent of the
dose in males and females. About 1-2 percent of the radio-
activity was recovered in the combined day 3, 4, and & fecal
excreta. The total radioactivities detected in the entire feces
in the male and female test animals was approximately 66 percent
{(range 60-74 percent} and 63 percent (range 43-87 percent),
respectively. '

The total recovered radicactivity from the urine and feces of
dosed male and female animals was approximately 105 percent
{range 99-112 percent) and 98 percent {(range 89%-106 percent),
respectively at the end of the day-5 holding period.

E. Distribution of Urinary Metabolites: In males, approximately
36.9 + 2.5 percent of the administered radiocactivity was elimi-
nated in the urine during the initial 48 hours {combined day 1
and day ? urinary excreta). Approximately 4.5 + 1.5 percent of
the administered radioactivity (i.e., 12 percent of the recovered
radioactivity in the urine) was extractable by the ethyl acetate.
0f the remaining radioactivity, 29.4 + 3.5 percent (80 percent)
was water-soluble materials recovered by organic solvent extrac-
tion after enzyme hydrolysis with sulfatase and B-glucuronidase.
About 2.9 percent of the administered radiocactivity remained in
the aqueous fraction after the initial organic solvent extraction
and enzyme hydroiysis. This aqueous fraction was not further
analyzed.
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TABLE 1. Distribution of the Applied [14C]-Phenoxyphenyl-SD 92459
Eguivalent Radioactivity in the Urine and Feces of Male
and Female Animals Following a Single Oral Administration
of 8.4 mg/kg of the Test Compound

Percent Recovery of the Administered Rad1oact1v1tg,on Days @
Day Day 2 Day 3 Day 4 Day 5 Total
Urine
Male 34.4 2.5 0.8 0.5 0.4 38.6
+ 2.6 + 0.3 + 0.1 + 0.1 + 0.1 + 2.4
Female 31.3 3.1 0.9 0.5 0.5 36.2
+ 17.6 + 2.0 + 0.5 + 0.7 + 0.2 + 2D
Feces
Male 63.6P 2.4C 0.4 0.2 0.2 66.3
i 7.3 + 0.9 + 0.1 + 0.0 + 0.0 + 6.4
Female £8.8 2.7 0.3 0.2 0.1 62.2
+ 20.9 + 1.7 1 0.2 + 0.0 t 0.0 +19.3

a C .
Mean value t standard deviation.

b Includes one value that is a combination of day 1 and day 2 excreta
samples.

c .
Mean value based on 4 animals.
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Undegraded SD 92459 was not detected in the ethyl acetate extract
of urine. The following degradation products of [34C]—phenoxy~
phenyl SD 92459 were detected: S0 44607 (1-3 percent aof the
applied radiocactivity), SD 46114 (approximately 1 percent) and
several other unidentified minor urinary degqradation products
(Table 2; Figure 1).

Analysis of water-soluble conjugates after enzyme hydrolysis with
sulfatase and fB-glucuronidase indicated that SD 46114 (23-33
percent of the administered radioactivity) was the major 35D 92459
metabolite in males. There were also several other unidentified
minor urinary metaholites.

Radioactive material remaining in the aquéous phase after the
initial ethyl acetate extraction and enzyme hydrolysis was not
analyzed further.

In females, approximately 36.4 + 18.8 percent of the adminis-
tered radioactivity was eliminated in the urine during the initial
48 hours. Approximately 6.9 t 2.9 percent of the administered
radicactivity (or 19 percent of the recovered radicactivity in
the urine} was recovered by ethyl acetate extraction. SD 44607
(1-3 percent of the applied radioactivity) and SD 46114 (1-4
percent) were identified as the primary degradation products of
SD 92459, There were several additional unidentified minor
-metabolites observed {Table 2; Figure 1).

There was no qualitative difference in the chemical nature or
distribution of S0 92459 urinary metabolites between the male and
females. Analysis of water-soluble conjugates indicated that
S0 46114 (8-44 percent of the administered radiocactivity) was the
major degradation product of SD 92459. There were also several
unidentified minor metabolites.

F. Distribution of Fecal Metabolites: In males, approximately
48.8 £ 10.2 percent of the administered radioactivity ({(or 75
percent of the recovered radioactivity in the combined day 1 and
day 2 feces) was extractable by the methanol-water (3:1) solvent
system. The remaining 16.7 * 6.2 percent of the administered
radjcactivity (or 25 percent of the recovered radiscactivity) was
unextractabie residues, and no attempt was made to analyze them

"~ further.

The methanol-water extract was then partitioned with ethyl
acetate. The majority of the extractable residues were recovered
in the ethyl acetate phase with less than 6 percent of the admin-
istered radiocactivity remaining in the aquecus fraction as water-
soluble materials.

The SD 92459 metabolites in the ethyl acetate extract were
identified by TLC and mass spectra) analysis. In addition to the
undegraded SD 92459, SD 44838 (2-3 percent of the administered
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TABLE 2. Distribution of 14[C]-Phenoxyphenyl-SB 92455
Metabolites in the Urine of Male and Female
Animals

Percent Recovery of Administered

Radicactivity
Maie Female

Organic Extractable Fraction _

SD 44607 | 2.2 ¢+ 0.90 1.9 + 0.9

SD 46114 1.1 0.2 2.8 £ 1.1

Other | 1.2 £ 0.5 2.2 1.1

Total 4.5 + 1.5 6.9 + 2.9C
Water Soluble Fraction

SD 46114 27.5¢3.7 25.2%15.5

Otherd 1.930.3 1.7£ 0.5

Unextractable | 2.9+0.5 2.6+ 1.0

Total 32.4+3.0 . 29.6+16.6°

2 Radioactivity associated with the origin of the TLC plate and other
minor metabolites.

Mean value * standard deviation.

The total radioactivity found in both the organic and aqueous
phases in females is 36.5 percent of the administered dose, which
is slightly higher thap that reported earlier (34.4 percent), and
may represent the total radiocactivity found in the 5-day urine
rather than the initial 2 days.
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004581
TARLE OF COMPOUNDS

SD 48389: 3- (4-Hydroxyphenoxy)}-benzoic acid methyl ester
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004681
radioactivity), SD 44607 (1-2 percent) and SD 46114 (1-3 percent)
-were Jdentified as the primary degradation products (Table 3;
Figure 1}. Undegraded 5D 92459 accounted for approximately
31.9 + 11.7 percent of the administered radicactivity (ranging
from 20-51 percent).  There were 4-5 other unidentified minor
metabolites observed.

In females, approximately 54.0 + 23.3 percent of the adminis-
tered radioactivity (or 87 percent of the radioactivity recovered
in the combined day 1 and day 2 feces) was extractable by the
methanol-water (9:1) solvent system. The remaining 7.8 + 5.3
percent of the administered radioactivity (13 percent of the
recovered radioactivity) was unextractable -residues, and no
attempt was made to analyze them further. '

The methanol-water extract was then partitioned with ethyl
acetate. Most of the radiocactivity was recovered in the ethyl
acetate phase with less than & percent of the radiocactivity
remaining in the agueous fraction. There were no observable
gualitative differences in the chemical nature of the SD 92459
fecal metabolites between male and female animals. Undegraded
SD 92459 accounted for 34.9 + 27.1 percent of the administered
radioactivity (range from 12-72 percent), and SD 48838 (2-4
percent), SD 44607 (1-2 percent), and SD 467114 (2-5 percent) were
jdentified as the primary fecal metabolites. There were 4-5 other
unidentified minor metabolites observed (Table 3; Figure 1).

G. ldentification of Urimary Metabolites: The metabolic degradation
pattern of the alcohol moiety of SD 437?5 (the S,R-isomer,
Figure 1} 1in the rat was examined using [C}*phenoxypheny1-
SD 43775 and 14 [C]-phenaoxypheny1-5D 92459, TLC autoradiograms
indicated that there was no qualitative difference in the urinary
metabolic degradation pattern between SD 43775 and SD 92459.
SD 44607, SD 46114, and 4-8 other unknown minor radiclabeled
products were observed (Figure 1). The chemical identities of
these degradation products had been conf1rmed by GC-mass spectral
analysis and were reported in the [C] phernoxypheny1-Sh 43775
metabolism study (RIR-22-020-080).

H. Identification of Fecal Metabolites: The metabolic degradation
pattern of the alcohol moiety of SD 43775 in the rat was examined
using [C] phenoxyphenyl-5D0 43775 and 4[C] -phenoxyphenyl-
SD 92459. TI€ autoradiograms indicated that there was no quali-
tative difference in the fecal metabolic degradation pattern
between SD 43775 and SD 92459. SD 48838, SD 44607, SO 46114, and
4-8 other upknown minor radiclabeled products were observed
(Figure 1). Undegraded SD 43775 and SD 92459 were also recovered
in the fecal excreta of the treated animals. The chemical
identities of these degradation products had been conf1rmed by
GC-mass spectral analysis and were reported in the [C} pheno—
Xypheny1-5D 43775 metabolism study.

12
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TABLE 3. Distribution of 14[C]-Phenoxyphenyl-5D 92459
Fecal Metabolites in Male and Female Rats

Percent Recovery of Administered

Radioactivity
Male Female

CH30H - Hp0

Extractable 48.8+10.2 53.98+23.2
Organic Extractable 44 .4+10.2 48.6 $24.0
- 3D 92459 31.9%71.7 34.9 #27.1

SD 48838 2.4x 0.6 2.5+ 0.8

SD 445607 1.1 0.4 0.9 +0.3

SD 46174 1.9+ 0.7 3.6 + 1.2

Othersd 7.0 2.4 6.6 £ 2.0
Water-soluble Conjugates 5.9+ 1.2 5.4 + 1.7
Unextractable Residues 16.7+ 6.2 7.8+ 5.3
Total 5.5+ 6.4 61.8 219.2

a Radioactivity remaining 1in the origin of TLC plate and minor
metabolites.

13
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Tissue Distribution of SD 92459 Equivalent Residues:

A summary of the distribution of SU $245% equivalent residues in
various organ tissues of male and female test animals is presented
in Table 4 of the report. The concentrations of SD 92459 equiva-
lent residues detected in blood, lung, heart, gonads, and muscle
were slightly above the level of detection. In the liver, where
the SO 92459 equivalent residues were approximately three times
the upper 1imit of detection, their distributions in whole tissue,
the soluble fraction or the proteinaceous fraction were deter-
mined. The data showed that 30 percent of the residues were
present in the soluble fraction and that the remaining 70 percent
of the equivalent residues were present in the proteinaceous
fraction, The SD 92459 equivalent residues detected in the
kidney were approximately two times the upper limit of detection.

The SD 9245%9-equivalent residues in the fat were 40-50 times the
upper 1imit of detection. The distribution of radiolabel residues
was determined in whole tissue, in the hexane extract following
homogenization, and in the non-extractable residues. In males,
approximately 60-85 percent of the radioactivity associated with
fat tissues was extracted by hexane, and approximately 15-20 per-
cent of the extractable residues (or about 9-16 percent of the
total fat residues) (0.2-0.4 ppm) was identified as unchanged
SD 92459, In females, approximately 37-85 percent of the radio-
activity associated with fat tissues was extracted and approxi-
mately 15-17 percent of the extractable residues or about (6-13
percent of the total fat residues) (0.15-0.23 ppm) was unchanged
SD 92459, The level of SD 92459-equivalent residues in the brain
were below the 1imit of detection.

13. STUBY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A

After a single oral dose of 8.4 mg/kg [14C]—phenoxypheny1—
SD 92459 was administered to male and female rats, there was rapid
elimination of radicactivity in the urine and feces. Most of the
radicactivity was eliminated in the first 24 hours, and no exhaled

" radicactivity was detected. fxcretion was similar in males and

females. The major route of elimination was the feces.

The examination of urinary metabolites by chromatography indicated
metabolic cleavage of the ester linkage in the parent compound
followed by further oxidation and conjugation. The alcohol moiety
of SD 92459 was rapidly excreted as free molecules or as
glucuronide or sulfate conjugates. SD 44607 and SD 46114 were
the primary urinary degradation products; SD 48838 and 50 46114
were the primary fecal products. Approximately 34 percent of the
administered radiocactivity was recovered as fecal SD 92459.

14
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TABLE 4. A Summary of the Residue Level of 14{C]-Phenoxyphenyl-
SD 92459 Equivalent in the Various Organ Tissues of
Male and Female Test Animais?

wg SD 92459 Equivalent/
gram wet tissue (ppm) _

Male Female

_Blood 0.067£0.004 ~ = 0.075¢0.022
Lung 0.061+0.11 0.061+0.009P
Heart 0.046+0.003 0.051+0.009
Liver 0.127£0.011 0.129+0.046
Kidney 0.078£0.009 0.097+0.035
Fat 2.002+0.319 1.698+0.825
Gonad 0.074+0.026P 0.331%0.078
Muscle 0.071+0.036 0.047+0.007¢
Brain BLDE 0.041+0.09

8 5 male and 5 female test animals.

b Data obtained from 4 test animals (1 animal was below the Tlimit of
detection).

¢ PData obtained from 3 test animals (2 animals were below the limit
of detection.

9 pata obtained from 2 test animais (3 animals were below the limit
of detection).

€ Below the Timit of detection.

15
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14.

Item

16.

Tissue residue distribution data showed a lack of bioconcentration
of radiocactive residues 4n blood, lung, heart, kidney, gonad,
muscle, and brain. Detectable levels of radiocactive residues
were found in the Tiver (approximately 0.13 ppm equivalents) and
fat (2.00 and 1.70 ppm equivalents/g in males and females, respec-
tively). Approximately 9-16 percent of the total residues in body
fat were undegraded SD 92453. The remaining labeled materials in
the fat were water soluble materials and unextractable bound
residues.

B. A quality assurance statement was not included in the report.

However, this study was conducted in accordance with the guide-
Tines specified under the Good Laboratory Practice Guidelines.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

The authors' conclusions were supported by individual animal data.
The protocol was adequate to determine the metabolism, tissue distri-
bution, and excretion of the test material and its metabolites, and
the study was well conducted and reported; we assess that the study
was acceptable for showing the metabolism of SD 92459. ATthough there
was variability among animals 1in percent of radiocactivity in the
various fractions or metabolites, this is not unusual in metabolism
studies, and sufficient animais were used to calculate mean values
for all parameters. The data indicate rapid elimination of radio-
labeled material in urine and feces with most of the radicactivity
being eliminated during the first 24 hours. The compound is hydro-
Tyzed at the ester linkage followed by oxidation and/or conjugation
and elimination in the urine; the alcechol moiety is also excreted as.
free molecules. Several metabolites were also found in the feces,
but the undegraded parent compound was the major component. Tissue
residue were very low except for the liver (0.13 ppm) and fat tissues
(1.9 ppm) which were relatively higher. About 9-16 percent of the
total residues in fat were the parent compound. There were no major
differences in the metabolic pattern among females and males.

15 - see footnote 1.

CBI APPENDIX:

Appendix A, Materials and Methods, CBI pp. 4-19.

16
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APPENDIX A

‘Materials and Methods
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RIR-22-023-80
127, Description of the Conduct of Experiment
A. Test Compound
SD 43775 lezbeled with carbom-14 at the phenoxyphenyl-postion was used
for the separation of SD 92459,

P
— N '*\T .

%
4 .
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*Denotes carbon-14.

The specific activity of the 14C~pheqo‘gphenyl-SD 43775 was not deterzined prior

to the chromatograzphic separation of C-phenoxyphenyl-SD $52439. Two different

preparations of C-phenoxyphenyl-SD 43775 were used in the rat metabolism study

(RIR-22*020 -80, specific activity 52.7 wmicroCuriles/mg) and for the preparation
lapa ~phenoxyphenyl-SD 92459.

laC-ghenoxyphenyl-SD 92459 was frepared by tne TLL preparative
separation of l4C-pheriox}?phenyl SD 43775, 4C-phenoxyphenyl—SD 3775 (82 mg,
2887 microluries) was applied onto a 1.Cmm preparative silica gel TLC plate znd
developed six consecutive times In the hexane-tetrahydrofuran (97:3) sclvent
system. SD 43775 was separated into two close bands and the bottom band
corresponded to the SD 9245%. The yield of lae_ -phenoxyphenyl=SD 92439 was 824
zicroCuries. The specific activity of L4C—phenoxyphenyl-SD 92459 was 24.3
microCuries/mg as determined by capillary gas—liquid chromatography (GLC) and
liquid scintillation counting (LSC). A detailed caleulation of the specific
activity of 14C-phenoxyphenyl*SD 92459 is presented in Appendix IT and III. The

© X/Y isomeric ratioc of 140-phenoxyphenyl—SD 92459 was 5/95 as determined by

capillary GLC (Figure 1). The rtadlochemical purity of
‘C~phenoxyphenyl—-SD 92459 1is greater than 99.53% as determined by

autoradiography of twe—dimensional TLC (Figure 2) and LSC. Stock solution of
C-phenoxyphenyl~-SD 92459 in dichloromethane is stored at —49C prior use.

%. Test Animals

Male and female Sprague-Dawley albinc rats (SIM:8D fl strainm, 7 weeks
old, weighing from 175-200 grams each) were obtained from Simonsen’s
Laboratories, Gilroy, California. The number of total test animals, their
experimental identification nunber, sexes, arrtival date, initial boedy weight,
experimental treatment date and their corresponding body weights are summarized
in the Animal Resource Record (Appendix IV).
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Figure 2  Autoradiogram of 14C-phenoxyphenyl-SD 92458
used in this study

Fame

— ¢ -

W

=~ 8-

wy -
T — 4

3] € = )

< SD 92459

=)

= §

]

= 4

S

© 3 -

2

] 1

z

= 1=

e

Toluene-Ether-HoAc (75:25:1)



HED Records Center Series 361 Science Reviews - File R026247 - Page 59 of 159

%- RIR~22-023-80

é

¥ €. Test Animals Housing and Caring

K

E All newly received animals were identified by ear code, weighed ar
§ housed individually in a suspended cage system (Lab Products, Rochelle Park, MNJ

equipped with an automatic water feeding system (System Engineering, Napz, Ca
and were given free access to food (Purina Rodent Chow) and water. The chemica
-analysis of the lab chows and the water used in this study are preseated :
Appendix V A4 and B. The physiclogical conditions and the behavioral patterns ¢
‘the test animals were observed and recorded twice daily. Daily observarion
‘were recorded in the raw data file submitted for storage at BSRC Chenics
Archives under Protocol No. PPL-22-008-80. The daily food intake, wate
{ consumption, urine vclume and feces weight for each experimental znimal wer
% recorded and prasented in the Animal Physiological Record (Appendix VI).

T ST T ST T

. Route of Administration

14C—phenoxyphenyl--SD 92459 was formulated in corn oil izmmediatel:
prior to treatment and the appropriate dose (8.4 mg/kg) was administrated to the
test animals by stomach intubation at a constant volume dose of 5 ml/kg
i MC-phénoxyphenyl--SD 92459 treatment soluticn (30 mg) was prepared by dilutin:
14C*phenoxyphenyl—SD 92459 stock solution (6.4 mg, X/Y ratic 3/95, specifi:
activity 24.5 microCuries/mg) with umlabeled SD 51142 (PYDRIN® ¥, 22.0 rmg, A/
ratic 1/9%, Figure 1) and SD 51143 (PYDRIN®ZX, 1.6 mg, X/Y rvatio 85/15, Figurw:
1) in the fipal volume of 17.8 ml of corn oll. The final conceantration c:
SD 92459 in this treatment solution was 1.68 mg/ml and had the final specific
| activity of 5.0 microCuries/mg. The X/Y ratic of the l14C-phenoxyphenyl-SD 9245¢
° treatment compound was approximately 10/30 as determined by capillary GL!
i {Figure 3). The level of sgpecific zctivity of lac-phenoxyphenyl-SD G2LES
t allowed the the detection of SD 92459 equivalent residues in the animal tisgues
at the level of C.5 to 1% of the applied radioactivity. Animzls were fasted for
16 hours prior to dosing with free access to water. Control animzls were
treated with corn oil only. The actuzl dose of 14C—phencxyphenyl—SD 92439 for
. each individuzl animal received is suwmmarized and presented in the Aniwval
1 Physioclogicel Record (Apgendix VI). Food was returmed to all control .ncd
' treated animals cne hour after dosing.

R —

E. Animal Treatment Groups

Experimental animals were organized into the following =:treatment
groups.

e by e

1. Control Treatment Groups

Five male and 5 female (80ROOL-80R010) (single oral, corm oil, 5
ml/kg). Animals were treated on June 18, 1980 and were maintainsd
individually in a Nalgene Metabolism Cage unit (4 males and <
females) and an all glass %:anford metabolism chamber (1 male and
1 female) for 7 days. The purpose of this contgl trezizent groust
was to provide the basic animal physiological parzmeters {such as
daily food and water intake, urine and feces excreticon profile,

- = Y - 2 e e 9 I . T N S T N A -
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experimental conditions. Individual body organs and tissues o
the animal in the control treatmenat group were also used t
establish the normal background level, sensitivity of ¢th
radicanalysis and the limit of determination o
14C—phenoxyphenyl-SD 92459  equivalent residues by analyrice
procedures used in this study.

14C-?henoxypheﬂyl-SD 92459 Treatment Group 1

1 male {80ORQ98) and 1 female (80R0O99) (single orazl
14C—pbenokyphenyl-8b 92459, 8.4 mg/kg). Animals were treated ¢
October 29, 1980 and were maintained individually in an all-glas
Stanford metabolism chamber for 2 days. The purpese of thi
treatment group was to demonstrate that no 14C02 or other volartil
radiocactive materials were exhaled in the respired air of tt
treated animals during the initial 48 thours immediately af:re
dosing. Data from this study justified that the requirement ¢
the wmonitoring of the exhaled air from the treatmear group I7 i
waived.

1&C—Phenoxyphenyl-SD 62459 Treatment Group 1I

5 male {8BOR086,88,90,92 and 94) and 5 female (B0OROB7, 91,93,985 an
87) (single oral, il‘C-—p'neno:s‘:yphenyl-SD 92459 8.4 mg/kg); 1 mal
(80R084) and 1 female (80R085) (control, corn cil, single cral,
ml/kg). Animals were treated en October 29, 1980 and wer
maintained Iindividually 4in Nzlgene metabolism cage wumics for
days. Animal physiological parameters (daily food and wate:
intake, urine and fecesg excretion gprofile) were recorded dailv
The rates of excretion of léc—phencxyphenyl—SD 92459 eguivalen
residues in the urine and feces were also monitored daily. &4t t
end of the Day-5 helding period, znimals were szerificed an
individuwal organ tissues were collected and radicassazyed £
léc-phenoxyphenyl-SD 92459 equivalent residues.

The actual dose of 14C-pbenoxyphenyl—SD 22459 aznd control corn ol
carrier administered to each individual test animals ar.
summarized in Table 1.
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F. Preliminary All-Glass Metabolisz Chamber Holding Study

A preliminary range~finding experiment was carried cut using 1 female

(BOR099) and 1 male (BORCBO) rat treated with a single oral desage of 8.4 =mg/keg
aof 14C-phenoxyphenyl-SD 92459. Animals were maintained in individual Starnior:s
all-glass metabolism chamber (Model MC 3000, Stanford Glassblowing Laboratories,
palo Alto, CA) and allowed free access to food and water one hour after dosing .
4 schemetic diagram of this all-glass metabolism chamber unit is presenced i-
appendix VII. This 1s an air-tight structure that allows' a centinuous
~monitoring of 14002 generation and the separate collection of urine and feces
excreta. €0y was collected over a CO absorption tower which contained 250 ml
of ethanolamine. Several minor modifications were added to this existing unit.
A manifold system was used which allowed an independent fine control of the
ameunt of air passing through each individual metzbolism chamber. Gas washing
vottles (Laboratory Glass Apparatus, Berkeley, CA) were modified to provide =z
continuous monitoring of the generation of 12002 during the entire holdin:z
pericds. 4 detailed description of this experimental setup is presented in

Figure 4.

G. Nalgene Metabolism Cages Holding Study

A control treatment group (5 male znd 5 female) and the
14C-phedoxyphenyl—59 92439 treatment group II (5 mzle and 5 female) plus 2
control animals (1 male and 1 female) were maintzined individually in Nalgene
petabolism czge wnits (Sybron Nalge Ceo., Rochester, WY¥). 4 descripticn of the
assembly of the Nalgene metabolism cage unit 1s presented in Appendix VIII.
Although these metabolism units are not designed for the collecticn cf +=CCa
from the exhaled air of the treated animals, they were excellent and efficient
in the separate collection of urine and feces excreta. A group of 10-1Z
metabolisn cages were used in each experiment. Animals were allowed fres zccess
to food and water. Because of the poor design of the food container, animals ir
control treatment group were able to carry extrz food pellets back inte the =ain
metabeolism chamber, which resulted in the contaminatien of bhoth the urine znd
feces excreta. Modification of the food container on these Nalgene metaboliss
cages was carried out prior to the initiation of the 14C~phenoxypheny1-SD 9456
treatment group II study and resulted in .-the elimination of the crocs
contamwination of the urine and feces excretz by the food diet (Figurszs 5 and £,
A Detailed descripticn of this modificstion is presented in a separate Tepurt
(RIR-22-018-80).3)

a} RIR-22-018-80 Modification of the Diet Feeder inm the Malgene Metabolic
Cages for Rats to Minimize Contamination of Excreta.
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He Urine Sampling and Analysis

Urine excreta from all the contrcl and 14C—phenoxyphenyl—SD 3245°%
treated animals were collected daily and the total urine volume from eac™
individual animazl was recorded inte the Animal Physiology Record (Appendix VI).
The final volume of each individual daily urine excreta was ‘then adjusted to =
final volume of 25 ml with 0.0l M phosphate buffer (pH 7.4). Triplicate 100~-p1
aliquots were sampled and the total daily 14C-phenoxyphenyl-sn 82459 equivzlent
reslidues present in the urine excretz was guantitatively analyzed by LSC. all
gsamples were analyzed immediately after ¢ollection., All urine samples were
stored at 4°C prior to further qualitative analysis.

FTor the quantitative and qualitative examination of the excreted
urinary metabolites, 13 ml aliguots of the Day-1 and Day-2 urine samples from
gach treated animal were combined for avalysis. Analysis was carried out
immediately after the termination of the animal holding period. Triplicate
100-ul aliquots were subjected to LSC quantitation. The pH of the combined
urine sample was adjusted to pH 3 with 1 ml of 6N hydrochloric acid, and
extracted three times with equal volumes of ethyl acetate. The organic extract
was dried over anhydrous magnonesium sulfate, concentrated and analyzed by
two-dimensional TLC. ‘

Water-soluble conjugates remaining in the aqueocus phase afrter
initizl ‘ethyl acetate extraction were subjected to enzvme hydrolysis. En:z
hydrolysis was carried out at 35 % 19C for 12 hours using approximately 1xl
units of the sulfatase/B-glucuronidase enzyme (No. 3$-9126, Sigmz Chemical Co.
one enzynme unit will hydrolyze 1 mole of nitrocatechol sulfate per hour at pH
at 37°C). Water-soluble conjugates released during enzyme hydrolysis wer
recovered by extracting the aguecous phase three times with egual voelumes of
ethyl acetate. Organic solvents were dried over anhydrous magnesium sulfate,
concentrated znd further analyzed by two—-dimensional TLC.

foval

ety
oti
-~ M

i L

Radioactivity remaining in the zqueous phase after enzyme hydrolysis
was quantitated by LSC. If the amount of the radioasctivi:ty remaining in this
aqueous fractien rTepresented greater than 5% of the initial applied
radioactivity, this aqueous phase was further subjected to acid hydrolysis =zt pE
1 at 90°C for 4 hours. QRadiocactivity released by the acid hydrolysis was
recovered by organic solvent extraction (three times with egual veolumes of ethvi
acetate), dried over anhydrous magnesium sulfate, congentrated znd analyzed v
two~dimensional TLC.

Radioactivity remaining in the urine sample after the initial org
solvept extraction, enzyme hydrolysis and zcid hydrolysis were considere
unextractable materials and were not further qualitatively analyzed.

in {1}

mu\.

I. Sawmpling and Analysis of Fecal Marterizl

Fecal excreta from all the contrel and l4C~phenoxyphenyl-SD 92438
treated animals were collected daily z2nd the total fecal wetr weight from each

‘animal was recorded inte the Animal Physiclogical Record (Appendix VI). Daily

fecal excretion was freeze dried in a freeze dryer (Thermovac Industries Corp.)
for 24 hours znd the final resultant dry weight was also recorded. Dried fecal
materials were pulverized by using a micreemalytical wmill {Tekmar Company). The
percent of the dpplied radicactivity recovered in the daily fecal excrepa~was.

ARV
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quantitatively analyzed by oxygen combustion of triplicate fecal subsanples
(approximately 100 mwg each) by using a Packard Model 3068 sample oxidizer and
subsequent LSC quantitation. All samples were analyzed after collection. AlIl
fecal samples were stored at 49C prior to further qualitative analysis.

For the qualitative and guantitative examination of the excreted fecazl
metabolites, 2 3 gram subsample of the Day-l and Day-2 combined fecal excreta
from each treated animal was analyzed. Analysis was carried out immediately
after the termination of the animal holding period. TFecal excreta was firsc
extracted three times (15 wminutes ezch) using 30 ml of wmethamol-water (9:1)

_solvent mixture. The solvent extract -and solid fecal materials were separated
© by eentrifugation (2000 rpm for 10 minutes). The coabined methanol-water

solvent extract was quantitatively analyzed by 1LSC for the total amount of
solvent extractable metabolites. The wvolume of the methanol-water selvent
extract was then concentrated to approximately 13 ml by rotor evaporatisn. The
final volume of this concentrated fecal solvent extract was adjusted to 30 ml
using 0.0lM phosphate buffer (pH 7.4) and extracted three times with equal
volumes of-ethyl acetate. The combined ethyl acetate solvent extract was dried
over anhydrous magnesium sulfate, concentrated and the organo-scluble fecsl
metabolites of t C~phencxyphenyl-8D 92439 were analyzed by two—dimensional TLC.

Radloactivity remaining in the aquecus phase after organic solvent
extraction was considered as fecal water-soluble conjugztes and was guantitated
by LsSC. If the amount of radicactivity remaining 4in the aqueous fraction
represented greater than 5% of the initizl applied radicsctivity, then this
aqueous phase was further subjected to acid hydrolysis at pE 1 at 90°C for 4
hours. Radicactivity released by acid hydrelysis was recovered by organic
solvent extractilon {three times with equal volumes of ethyl acetate), dried over
anhydrous magnesium sulfate, concentrated and analyzed hy two-dimensiconal TLC.

Radiocactivity remaining 1n the solid fecal residues after the initial
methanol-water solvent extraction was considered azs unextractable materials and
was not further qualitatively znalyzed.

J. Animal Sacrifice and Tissue Sampling Procedures

Contrel and treated animals were sacrificed 5 dazys after the
administration of léC—phenoxyp‘nenyl-—SD §2459, Each aznimal was removed from its
respective metabolism cage and their final body welght was recorded. Sacrifice
Was carried out by decapiration. Control animals were sacrificed prior to the

¢ phenoxyphenyl-8D 92459 treated animals to minimize cross contamication.

The reguired tissues were excised from eazch experimental animal in the
order that folleows. ‘"Special care was taken to prevent contamination betwesen
inéividual tissues.

Whole bloocd, approximately 2 ml anticocagulated with ethylenediarine
tetraacetate {(EDT4, 10 mg), was collecred from the severed carotid arteries 1in a2
15-ml centrifuge tube immediately after sacrifice, Lung, heart, liver, kidnev,
gonads, inguinal £at, back fat, muscle {(from the hind leg), and brain were
cbtained. All organs and tissue samples, except bdleod, were individuzally
weighed, placed in prelabeled vials and stored frozen prier to analysis. A1l
orzan and tissue weights were reccrded in the Animal Tissue Record (nopendi*«:
IX). The remaining carcasses were labeled accordingly and sealed in polyestar
bags and stored frozen (~100CY.

—~
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Tissues were subsampled (triplicate subsamples approximately 100 ng)
and quantitagively analyzed for total 14C—phenoxyphenyl--SD 92459 eguivalent
residues by oxygen combustion techniques and LSC.

K. Radloassay

Radicactivity was quantitated by using a Packard Model 2660 Ligquid
Scintillation System. Counting efficlency determination was carried out by
using the external standard ratio (ESR) technique. The actual quench curve was
determined at a wmonthly interval to insure its validity. An exgzmple of the
instrument print~out for the counting efficiency correlation with ESR is

presented in Appendix X. Radiocactivity was analyzed in 15 nml of Aquasocl-2

seintillation solution. Radicactive areas on the TLC plate after solvent
development were removed by scrazping and analyzed for radicactivity in an
Aquasol-2/water {(11l:4 »1) gel system.

Radicactive residues zssocilated with znimal tissues and fecal excreta
were analyzed by weighing approximately 100 mg each of the subsample into =
Combusto-Cone sample holder (Packard Instrument Co.) and combusted inm a Packard
Model 3068 TriCarb sample oxidizer. Combustion efficiency of the individusl
tissue was determinmed using contrel animals and calibrated
14C-chlorc:phenyl~SD 43775 solution as 1internal recovery standard. ~Counting
solution included Carbo-Sorb and Permaflucr V (1G:12 ml) mixture.

L. Cﬁromatographic Procedures

The chemical nature of the radicactivity recovered in the urine, feces
and other selected organ tissues was qualitatively and quantitatively analyzed
by TLC. Two-dimemsicnal TLC (silica gel F~254, 0.25mm thickness, T. Merck) was
performed in the following solvent system combinations.

(A) EHexane-acetone-Holc (25:25:1)
{B) Toluene-ether-Hoic (75:25:1)

The Rg values of SD 43775 and other model metabolites are presented iu
Table 2. Reference standards were visualized under UV light. TLC plates were
scanned for radioactivity by either using a Berthold LB 2760 TLC scanner or &
Berthold LB 292 Beta Camera (Beta Analytical Inc.). Final visual confirmation
of the distributica of !l C-phenoxyphenyl-5D 92459 and its metazbolites were
carried out by autoradiography on Kodak S5B-54 single-coated blue sensitive x—ray
film (Eastman XKedak Co.).

Capillary gas-liquid chromatography was carried out using a 25m x
0.37mm I.D. SE-30 WCOT glass column in a Varian 3700 gas-liquid chromatograpl.
equipped with a 63Ni electrom capture detector. Isothermal analysis was carried
out at injector, columm and detector temperatures of 280, 245 and 320°C,
respectively. The helium carrier gas and nitrogen make up gas flow rate through
the detector were 3 and 36 ml/minute, respectively. On-column split ratio was
controlled at 10:1 ratioc.

Radio—gas~liquid chromatography (RGLC) was carried out using a Varian
1440 gas-liquid chromatograph equipped with 2 flame ilonizastion detector and a
Packard Model 894 gas-proportiocnal counter. The column used was a lm x 2mqﬁI.Da
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TABLE 2 Rg values of SD 43775 and its metabolites on Silica
gel F 254 plates using two solvent systems

R

System 1 ‘System 2
SD 43775 0.78 _ 0.72
SD 48838 D.&60 0.40
SD 44607 0.49 0.38
SD 46114 0.41 ¢.18
Solvent system 1 Hexane-acetone-HoAc (25:25:1)
Solvent system 2 Teoluene-ether-HeAc (75:25:1)

Mass spectroscopy in election impact mede (EIMS) was carried out on the
Finnigan 3200 mass spectremeter with the instrument settings as follows:

GC setting

Stationary phase SE-30

Solid support WCOT column

Column size and material 1.2m x 0.3 mm ID, glass

Carrier He approximately 3 ml/min _
Column temp 100°C for 2 minjprogram € 159C/min. to 280°C
. Transfer line Approxizately 250°C

Solvent Vent at 2 min

ME setting

Electron energy 70 ev
Electron multiplier voltzge 1800 V
Emission current 1.0 _ma
Preamplifier sensitivity 1074 a/v
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glass column packed with 3% QV-101 on BC/100 mesh Supelcopert (Supeleo Co.
The air, hydrogen and heiium flow rates for RGLC were 210, 30 and 30 ml/minute,
respectively. The helium and propane quench gas flow rates for the
gas-proportional counter were 120 and 15 ml/minute, respectively.

M. Data Handling and Presentation

All raw data obtained from this metabolism study were recorded
directly and promptly inte laberatory notebooks designated for this study. Raw
data are records of any original experimental observations which are necessary
for .the recomstruction of this experiment and the evaluation of this report.
The following experimental records were also established as a permanent file on
the HP-3000 computer system. Such files include the Animal. Resource Record
{Appendix IV), and the Animal Physioclogy Record (Appendix VI).

All experimental observations (urine volume, feces weight, tissue
weight, subsample volume and weight and the radioactivity associarted with these
samples) were also presented as the Animal Tissue Record (Appendix IX) znd the
Excretion and Tissue Distribution Prefile (Apperndix XI). The percent of applied
14C—phenoxyphenyl~SD 92459 equivalent residues recovered in the urine and fecal
excreta of the treated animals were calculated by using Computer Program-—-2
{Appendix XII). Standard student”s t-test was used to calculate the significant
level between experimental and control animals.

A1l raw data from this study were submitted to the ESRC Archives under
designated Protocol PPL-22-009~80 code number for permanent storage.

N. Biological Samples Storage and Retentiom

A1l biological samples generated from this §Cudy (animal eicreta,
organ tissues, animal carcasses, etc.) werTe packaged and stored in the Building
18 walk-in freezer at BSRC at -10°C under the designated Protocol PPL~22-00%-20

code number for a minimum of five years.

0. Good Laboratory Practice Compliance Pregran

This metabolism study was conducted in accordance with the guidelines
specified under the Good Laboratory Practice Guideline (CFR, vol. 43, no. 247,
page 59986-60020, December 22, 1978). A Standard Operation Procedures (508
package designated for this metabolism study under the code number of Protoccel
PPL-22-009-80 was prepared and submitted as raw datz to the BSRC Archives for
permanent storage. The table of contents of this SOP package is presented in
Appendix HIII.
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CHEMICAL: SD 43775, Pydrin  insecticide, benzeneacetic acid,
4-chloro-e—(1 methylethyl)-cyano-(3-phenoxyphenyl) methyl ester:

7

Cl .\ * ."""\ y, i //’0\ /.‘\\‘ J

= YR

N
o=
*=e

N/ R 7\
L

TEST MATERIAL: The test material was 13[C]-chlorophenyl-S0 43775
labeled at the chlorophenyl position. The specific activity was 43.7
~uCi/mg and the radiochemical purity greater than 99.5%. A concen-
trated stock solution, 6.57 mg/ml in dichloromethane, was stored at
-4°C. Unlabeled SD 43775 with a chemical purity of greater than 99.4%
was also used. The ratio of x/y isomers was 45:55.

STUDY/ACTION TYPE: Metabolism study in rats.

STUDY IDENTIFICATION: lee, P. W., Stearns, S. M., and Powell, W. R.
Metabolism of !#[Cl-chlorophenyl-SD 43775 in male and female rats
after a single oral dose (8.4 mg/kg) administration. (Unpublished
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7. CONCLUSIONS:

When Pydrin, 14[t]-ch1oropheny1-58 437175, was administered to male
and female rats in a single oral dose at 8.4 mgs/kg, radiocactive mate-
rial was rapidly eliminated in the feces and urine; the majority of
the radicactivity was eliminated in 24 hours. There was a lack of
accumuiation of radicactive residues 1in most tissues; detectable
levels were found after 5 days in the liver (approximately 0.16 ppm
equivalents/g) and fat (1.67 and 0.81 ppm eguivalents/g in males and
females, respectively). Over 50% of the residues in fat were unde-
graded SD 43775. Examination of urinary metabolites indicated a
metabolic cleavage of the ester linkage followed by further oxidation

. to an acid moiety which was excreted free or as a glucuronide or
sulfate conjugate. Unmetabolized SD 43775 was found in - feces,
approximately 30% and 46% of the administered radiocactivity in males
and females, respectively.

Under the conditions of the assay, the study is acceptable.

Items 8 through 10 - see footnote 1.

11. MATERIALS AND METHOOS (PROTOCOLS):

A. Materials and Methods:

1. The test animals were male and female Sprague-Dawley rats
(Simonsen's Laboratories, Gilroy, CA), 7 weeks of age, and
weighing 175-200 g. :

2. Control groups of 5 males and 5 females received a single dose
of 5 ml/kg corn oil and were maintained to monitor basic
physiological parameters under sham conditions of the experi-
mental groups. Four/sex were maintained in Nalgene metabolism
cages and one/sex in Stanford all glass metabolism cages.
Dajly food and water consumption and urine and feces e11m1na—
tion were measured.

3. Treatment group 1 consisted of 1 male and 1 female given
single oral doses of 8.4 mg/kg [C] ch]oropheny1 -S0 43775.
The animals were housed for seven days in Stanford metabo11sm
cages to monitor for radioactivity exp1red in [Coﬂ] and
excreted in urine and feces. If no '4[C0] was detected
in 48 hours, collection of expired air was discontinued.

4. Treatment group 2 consisted of 5 rats of each sex given a
single oral dose of 8.4 mg/kg test material and maintained
individually for 5 days 1in nalgene metabolism cages with
slightly modified feeders that eliminated food contaminating

10n1y items appropriate to this DER have been included.
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urine and feces. 'Food and water intake were measured daily
and urine and feces collected daily.

5. Urine volume was measured, the volume then brought to 25 ml
and an aliquot radioassayed by a liquid scintillation counter
(LSC). For metabolite identification, 15 mi aliquots of urine
samples for days 1 and 2 were combined, adjusted to pH 3 with
1 ml 6N HCY and extracted 3 times with equal volumes of ethy]
acetate. The resuiting agqueous phase was adjusted to pH 5.0,
enzymatically hydrolyzed with sulfatase and B-glucuronidase,
and then extracted 3 times with equal volumes of ethyl ace-
tate. If more than 5% of the initial radicactiviiy remained
in the aqueous phase, the sample was subjected to acid
hydrolysis for 4 hours at 90°C at pH 1.0 and then extracted
with solvent. The organic phases were concentrated and
subjected to thin layer chromatography (TLC).

6. Feces were weighed wet then freeze dried and reweighed.
Radioactivity was determined by liquid scintillation counting
after combusting an aliquoet (100 mg}. For identification of
metabolites, 3 g samples of feces collected on days 1 and 2
were combined, extracted three times with 30 ml MeOH:H50
(9:1) and radicactivity quantitated on an aliquot. The
extracts were concentrated, adjusted to pH 7.4, extracted
with equal volumes of ethyl acetate, and the organic phase
brought to dryness. 1If the agueous phases contained greater
than 5% of the radiocactivity, they were hydrolyzed at pH 1.0
at 90°C for 4 hours and extracted with ethyl acetate. The
organic phases were subjected to two-dimensional TLC.

7. Animals were sacrificed at 5 days, 2 ml blood collected in
EDTA, and the following tissues trimmed and weighed: 1lung,
1iver, heart, kidneys, gonads, inguinal and back fat, muscle,
and brain. Radioactivity was determined in triplicate 100 mg
subsamples by combustion and LSC.

8. Radioactivity was determined by liguid scintillation counting
{LSC) in Aquasol (liquid samples) or Carbosorb-Permafiuor
(COp from combusted samples). Quench correction was
determined monthly, and efficiency was determined by the
external standard counting method. Combustion efficiency was
determined on tissue samples of control animals to which an
internal standard ]4{C]-test material was added.

9. Thin layer chromatography solvents were: hexane/acetone/HOAc
(25/725/1) and toluene/ether/HOAc (75/25/1). Reference stan-
dards were visualized with UV Tight and }4{C]~areas located
by autoradiography. GLC was performed with a Varian chromato-
graph with electron capture and radio-gas-liquid chromato-
graphy used a flame ionization detector and a Packard gas
propoertional counter. Mass spectrometry used the electron
impact mode.
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B. Protocol: Detailed methods are given in Appendix A.

REPORTED RESULTS:

There were no observable behavioral effects or toxic signs in dosed
animals. Food consumption and water intake were similar in dosed and
control rats. In the preliminary study, there were no ]4[C02] ar
18[C]~volatiles in. the exhaled air of the one male and one female
administered 8.4 mg/kg ]4[C]—test material and maintained in an ali
glass metabolism chamber for 2 days. Of the administered radicactiv-
ity in the male, 38.9% and 56.7% was excreted in urine and feces (7
.days), respectively. In the female, 40.1% and 46.2% of the adminis-
tered radioactivity was excreted in urine and feces, respectively.
Further studies with treatment group 2 were carried out in Nalgene
metabolism chambers without the collection of expired air.

Ufinarv'and Fecal Excretion:

There was a rapid elimination of the administered radioactivity in
the urine and feces. Approximately 28% and 21% of the radio-
activity was recovered in the urine of males and females, respective-
ly, 24 hours after dosing. The second-day urine contained 7.7% and
5.3% of the administered label 1in males and females. The total
recovery in 5 days was about 39% and 28% of the administered label in
males and females, respectively. Likewise, elimination of radioactiv-
ity in the feces at 24 hours was 43% and 54% of the administered dose
in males and females, and the total recovered in the 5 days was 52%
in males and 60% in females. Recovery of administered radioactivity
ranged from 86.9%-93.4% for the 5 males and 78.5-96.6% for the 5
females. :

Urine samples of day 1 and day 2 were pooled for each animal and
extracted with ethy] acetate. The water soluble conjugates were then
enzymatically hydrolyzed and extracted with ethyl acetate. The
aqueous phase was acid hydrolyzed and reextracted with ethyl acetate.
Table 1 shows the distribution of radiocactivity in the various frac-
tions. The organic fractions were then concentrated, and qualitative-
ly and quantitatively analyzed by two-dimensional TLC and 1liquid
scintillation counting. Urinary metabolites were tentatively iden-
tified by comparing R¢ values on TLC to those of authentic stan-
dards. Structures were further confirmed by mass spectroscopy
analysis. The nonconjugated and conjugated metabolites were analyzed
for each animal. There was no qualitative difference in the dis-
tribution of metabolites between males or females (Table 2). However,
there was some variability in the amounts of metabolites between
individual animals. Undegraded SD 43775 was not detected. The major
urinary metabolites were: 4-chloro-a—-{1-methyl-ethyl)benzeneacetic
acid (SD 44064; 10.0-17.7% in males and 10.1-20.1% in females) and
4-chloro-a(2-hydroxy-1-methyl-ethyl)benzeneacetic acid (SD 53919;
4.1 to 5.6% in males and 1.1 to 4.0% in females). Seven to eight
minor metabolites were not identified.
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TABLE 1. Distribution of the Eliminated 14{CJ]-Chlorophenyl-SD 43775
_ Residues in the Urine of Male and Female Rats

Percent of Administered
Radioactivity Recovered

Ma]ed Femaled

~_.Organic Extractable 16.5¢7.2P 18.8x7.9
Water Soluble Conjugates 1 19.24.2 | 7.2%4.7
Released after enzyme hydrolysis 11.0%2.2 3.3%1.7
Released by acid hydrolysis 7.7+4.6 2.9+4.0
Unextractable 0.6x0.1 1.0£0.4
Total urinary radioactivity 35.7+4.6 26.0%5.5

a N =5

D Mean + standard deviation.
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TABLE 2. Radiolabeled Metabolites in Urine of Rats after Administration
of Y4[C]-Chloropheny1-SD 43775

Percent of Administered Dosed

Noncon- Acid
Metabolitel  Sex jugated Conjugated® Released Total
~ SD 52667 M 0.6 1.0 0.6 2.3
F 1.0 0.2 0.3 1.8
SD 44064 M 10.8 2.5 0.5 13.8
F 10.8 1.3 1.4 13.5
SD 53065 M 0.3 0.4 0.6 1.4
F 0.1 . ND® 0.5 0.6
SD 53919 M 2.8 1.9 - 4.7
F 2.1 ND -~ 2.4
SD 52666 M 0.7 1.0 - 1.7
F 1.6 ND - 1.6
SD 90930 M 0.4 0.2 - 0.6
F 0.2 ND -— 0.2
otherd M 0.8 3.8 5.9 1.2
F 2.7 1.1 0.7 5.9
Z Mean of 5 males and 5 females combined.
The structural formulas of the metabolites are given in Appendix B.
SD 52667 (o isomer), 3-(4-chlorophenyl) dihydro-4-methyl,
2(3H)~furanone _
SD 44064, 4-chloro—e-(1-methylethyi)benzeneacetic acid
SD 53065, 4-chlioro-a-hydroxy {1-methylethyl)benzeneacetic acid
SD 53919 (b isomer), 4-chloro-a-(2-hydroxy-1-methyli-ethyl)benzene-
acetic acid
SD 52666, o isomer of SP53919
S0 60930, 4-chloro-a-hydroxy—a—(2-hydroxy~1-methylethyl)benzene-
acetic acid
¢ Released by enzyme hydrotysis.
d

Includes radioactivity remaining in the aquecus phase after initial or-
ganic extraction or after organic extraction following enzyme hydrolysis.

€ ND, not detected; (-}, not tabulated.
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Most of the radioactivity in feces collected on days 1 and 2 was
extracted into ethyl acetate, 93.7% in males and 90.7% in females
{Table 3). Approximately 3.1#1.7% and 3.5%4.3% of the adminis-
tered radiocactivity in males and females, respectively, remained
bound. Undegraded test material {(SD 43775) accounted for 30.5+10.2%
{19-43%) and 46.2+8.3% (37-55%) of the radiocactive dose in males and
females, respectively. Major metabolites were the hydroxylated test
compound (3 phenoxy-4-hydroxy derivative, SD 48838), and 4-chloro-
a—(1-methylethyl)benzeneacetic acid (SD 44064).

Tissue Ristribution:

It did .not appear that there was appreciable bicaccumulation of the

test compound or its radioactive metabolites. - The tevels in blood,
gonads, brain, and muscle were only slightly above the limit of detec-
tion. Liver and fat had detectable levels (Table 4); the level in
lung, heart, and kidneys was approximately two-fold above the upper
Timit of detection. 1In an attempt to characterize the residues in
liver, 5 grams of liver from 3 males or 3 females was homogenized in
20 m1 of phosphate buffer pH 7.4 and precipitated with 10% trichloro-
acetic acid (1 ml). Approximately 26-32% of the radicactivity was
saluble; the amount in the proteinaceous fraction averaged 0.108-
0.124 yg equivalents/g tissue. Hexane extraction of Tliver
homogenates followed by gas-liquid chromatography failed to recover
any radioactive T4[C]—ch]oropheny1—SD 82459. Samples of fat from 3
males or 3 females were homogenized, extracted with hexane and ana-
lyzed by GLC. Approximately 54% and 65% of the radicactivity in males
and females was recovered as the administered material (SD 43779),
respectively; the average of bound residues in males was 0.643 ug
equivalents/g and in females 0.133 ug equivalents/g (Table 4).

- STUDY AUTHORS' CONCLUSTONS/QUALITY ASSURANCE WMEASURES:

A. After a single oral dose of B.4 mg/kg 14[C]-ch1oropheny1—
SD 43775 was administered to male and female rats, fthere was rapid
elimination of radicactivity in the urine and feces. Most of the
radioactivity was eliminated in the first 24 hours. No exhaled
radicactivity was detected. Excretion was similar in males and
females. The examination of urinary metabolites by chromatography
indicated metabolic cleavage of the ester linkage followed by fur-
ther oxjdation to an acid moiety and conjugation with sulfate or
glucuronide. Undegraded SD 43775 was found only in the feces,
accounting for approximately 30 and 46% of the administered dose
in males and females, respectively. Tissue residue distribution
data showed a lack of bioconcentration of radioactive residues in
blood, lung, heart, kidney, gonad, muscle, and brain. Detectable
levels of radicactive residues were found in the liver {approxi-
mately 0.16 ppm equivalents) and fat (1.67 and 0.81 ppm equiva-
lents/g in males and females, respectively), Greater than 50% of
the residues in body fat were undegraded SD 43775.

B. A quality assurance statement was not present.
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TABLE 3. Radicactive Metabolites in Feces of Rats after
Administration of 14[C]—Ch1oropheny1-SD 43775

Percent of Administered

Radioac‘t‘iv‘itya
Males Females

Organic Extractable Metabolites 45.4 44,2
sp 437750 - 30.5 46.2
SD 44064 3.0 3.1
SD 48838 3.8 .2
Uthersc 6.0 2.5
Unextracted 3.1 3.5
Water Soluble Coniugates 0.9 1.4

a .
Mean value for males and females combined.

Unchanged test material. The structures of the metabolites are
given in Appendix B:

SD 44064: 4- ch]oro-a—(1*methyTethyT)benzeneacet1c acid

SD 48838: 4-chloro-a-(1-methylethyl)-cyano-(3-phenoxy-4-hydroxy-
phenyl}benzeneacetic acid, methyl ester.

Radicactivity remaining at the origin of TLC plate and minor metab-
olites.
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TABLE 4. Residue Level in Tissues of Male and Female Rats
5 Days after QOral Administration of
T4 ¢J-chlorophenyl1-SD 43775

ug Equivalents/g Wet Tissue

vpLa Males Females
‘LungP ~0.043 0.089 0.083
HeartD 0.038 0.087 0.073
Kidney? 0.040 0.087 0.059
Liver (total)P | 0.042 0.157 0.150
Liver {proteinaceous)® 0.042 0.124 0.108
Fat (total)P 0.040 1.668 0.806
Fat (unextractable)® 0.040 0.643 0.133

4 YdL - upper detection Timit.
b Average of 5 animals/sex,

€ Average of 3 animals/sex.

10
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REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

The authors' conclusions were supported by individual animal data.
The protocol was adequate to determine the metabolism, tissue distri-
bution, and excretion of the test material and its metabolites, and
the study was well conducted and reported; we assess that the study
was acceptable for showing the metabolism of SF 43775. Recoveries of
radiocactivity were high. The levels of specific activity of the test
compound were sufficiently high to detect equivalent residues in
animal tissue at a level of 0.005 to 0.009 of the administered dose
using 100 mg samples of tissue. Combustion efficlency ranged from
89.8-96.2%. Radioactive samples of urine and feces were corrected
for quenching and counting efficiency. = Although there was some

:i”Variabi11ty from animal to animal in percent of radioactivity in

various fractions or metabolites, this is to be expected and suffi-
cient animais were used to calculate mean values for all parameters.
The test material and metabolites were well characterized by chromato-
graphic means and the data presented. Data on autoradiograms of the
two dimensionally chromatographed plates were presented. [Data were
also presented confirming identification of the metabolites by mass

spectrometry.

Items 15 - see footnote 1.

16.

APPENDIX: Appendix A, Materials and Methods (Protocol), CBI pp. 4-17.

11
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APPENDIX A
MATERIALS and METHODBS (Protocol)
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RIR-22-021-80

III. Description of the Conduct of Experiment

A. Test C&i{éoﬁnd_ '

SD 43775 :Labeled with carbon-—l'ﬁ-at the thlorophénylfpostion was used.

o i-o Ny Y 7 N,
C!-—c '{\. ? io‘ ? I | g
NSNS N7 \ Ve v
«-=» é .
g N
. S SD 43775

*Denotes :arb_qn-lé .

The specific activity of the 1l"(:*--t:h.lorc:1:&1.*31:13?1-5D 43775 is 43.7 microCuries/mg as
determined by capillar}; gas—liquid chromatography (GLC) and liquid scintillation
counting (LSC). ' Detailed calculations of the. specific activity of the
14C—-chlorophenyl-SD 43775 1is presented in Appendix II. Based on the sensitivity ~
of detection, the radiochemical purity of l%~chlorophenyl-SD 43775 is greater
than 99.52 as determined by two-dimensional thin-layer chromatography (TLC)
(Figure 1) and LSC. Concentrated l"’C-chlorophenyl_-SD 43775 stock solution (6.57
mg/ml in dichloromethane) is stored at -4¢C. Unlabeled SD 43775 (amalytical

- standard code 10-1-0-0) was also used in this study and its chemical purity ware

greater than 99.4Z (Appendix III)

B. ‘Iest Animals

Male and female Sprague-Dawley albinc rats (SIM:SD fl strain, 7 weeks
0ld, weighing from 175-200 grams each) were obtained from Simonsen”s
Laboratories, Gilroy, Californmia. The number of total test animals, their
expeTimental identification number, sexes, arrival date, initial body weighr,
experimental treatment date and their corresponding body weights are summarized
in the Animal Rescurce Record (Appendix IV). .

C. Test Apimals Housipg and Caring

All newly received animals were identified by ear code, weighed and
housed individually in a suspended cage system (Lab Products, Rochelle Park, NJ)
equipped with an .automatic water feeding system (System Engineering, Napa, C4)
and were given free access to food (Purina Rodent Chow) and water. The chemiczl
analysis of the lab chows and the water used in this study are presented ic
Appendix V A and B. The physiological conditions and the behavioral patterns of

the test animals were observed and recorded twice daily. Dailly observations
were recorded in the raw data file submitted for storage at BSRC Chemical
Archives under Protocol No. PPL-22-009-80. The daily feod intake, water
consumption, urine volume and feces weight for each experimental animal were
recorded and presented in the Animal Physiological Record (Appendix VI).

Ny
UuM
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D. Route of Administration

_ 14C—chloropheny1—5D 43773 was formulated in cornm oil immediately prior
to treatment and the .appropriate dose (8.4 mg/kg) was administered to the test
animals by stomach intubation at a constant volume dose of 5 ml/kg.
14C-chloropheny1~SD 43775 treatment solution (50 mg) was prepared by .diluting
14C--chlorophenyl-SD 43775 stock (5.5 mg, specific activity 43.7 microCi/mg) with
unlabeled SD 43775 (44.5 mg) in the final volume of 29.8 ml of corn oil. The

‘final concentration of SD 43775 in this treatment solution was 1.68 mg/ml and

had the final specific activity of 4.8 microCi/mg. This level of specifir

_activity allowed the detection of 14C-chloropheny1-SD 43775 equivalent residues
“4n - the animal tissues at the 0.5 to 1X level of the applied radicactivity.

Animals were fasted for 16 hours prior to dosing with free access to water.
Control animals were treated with cormn oil only. The actual dose of
14C--chlorophenyl-sn 43775 for each individual animal received is summarized and
presented in the Animal Physiological Record (Appendix VI). Food was returned
to all control and treated animals one hour after dosing. '

E. Animal Treatment Groups

Experimental animzls were organized into the following treatment
gTroups. . '

l. Control Treatment Groups

Five male and 5 female (80ROC1-BORC1O) (single oral, corm oil, 5
mi/kg). Animals were treated on June 18, 1980 and were maintaine”
individually in a Nalgene Metabolism Cage unit (4 males and ¢
females) and an all glass Stanford metabolism chamber (1 male and
1 female) for 7 days. The purposes of this contol treatment group
are to provide the basic amimal physiological parameters (such ac
daily food and water intake, urine and feces excretion profile,
etc) of the treated animals mpaintained wunder laboratory
experimental conditiomns. Individual body organs and tissues of
the animal 4in the control treatment group were also used to
establish the normal backgrouad level, sensitivity of the
radiocanalysis and the limit of determination ~ of
14C-chlorophenyl-SD 437753 equivalent residues by amalytical
procedures used in this study.

2. 14C-Chlorophenyl—SD 43775 Treatment Group I

1 male {80R048) and 1 female {80R0O11) (single oTal
14C-chlorophenyl—SD 43775, 8.4 mg/kg). Animals were treated on
July 16, 1980 and were maintained individually in an all-glass
metabolism chamber for 7 days. The purposes of this treatment
group was: to provide basic information concerming:

a) The, rate of carbon—14 dioxide generation in the respired air.
If no 1 COZ or other volatile radicactive materizls were exhaled
during the period from zero to 24 hours immediately after dosing,

the requirement for the monitoring of the exhaled air from the
treated animal is waived.

falatate
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b) The rate of loss of applied radioadtivity via urine and feces.

This data will determine the length of test period of the actual

14C-chloroPheuyl-SD 43775 ° treatment  group. The experimental
protocoel specified that the treated animal will be sacrificed 7
days after administration of the radicactive dose or until 95% of
the administered dose was excreted.

c) To establish Dbasic animal physiological parameters. Daily
monitoring of the food and water intake, urine and fecal excretion
profiles, etc. of the treated animals in the all=-glass metaboli:
chamber umder laboratory experimental conditions was carried out.

14C-Chlor0pﬁenyl-SD 43775 Treatment Group II

Five male (80R012,14,18,20 and 22) and 5 female (80RO15, 17,19,21
and 23) (single oral, l4%C-chlorophenyl~SD 43775, 8.4 mg/kg); 1
male (80R024) and 1 female (BORD25) (control, corm oil, single
oral, 5 ml/kg). Animals were treated on July 22, 1980 and were
maintained individually in Nalgene metabolism cage units for 5
days. Animal physiological parameters (daily food -and water
intake, urine and feces excretion profile) were recorded daily.
The: rates of excretion of l“c—chlorophenyl-sn 43775 equivaleunt
residues in the urine and feces were also monitored daily. At the
end of the Day-3 holding period, animals were sacrificed and
individual organ tissues were collected and radiocassayed fou
1¢C-chlor0phenyl-sn 43775 equivalent residues.

The actual dose of 14C—chlorophenyl-SD 43775 and control corm oil
carrier administered to each individual test animal are summarized
in Table 1. :

Falatatats
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— F. Preliminary All-Glass Metabolism Chamber Holding Study
== .
=

A preliminary range-finding experiment was carried out using 1 female
(80ROL1l) and 1 male (80R048) rat treated with a single oral dosage of 8.4 mg/kg
of l4C-chlorophenyl-SD 43775. Animals were maintained in individual Stanford
all-glass metabolism chamber (Model MC 3000, Stanford Glassblowing Laboratories,
Palo Alto, CA) and allowed free access to food [(one hour after dosing) an3
water. A schematic diagram of this all-glass metabolism chamber unit is
presented in Appendix VII. This 1s an air-tight structure that allows a
continuous monitoring of 3.4002 generation and the separate collection of urine

and feces excreta. 4502 was collected over a (O3 absorption tower which
‘bitained 250 ml of ethanclamine. “Several 'midor wodifications were added to

this existing unit. A manifold system was used which provided an independent
fine control of the amount of air passipng through each individual wmetabolism .
chamber. Gas washing bottles (Laboratory Glass Apparatus, Berkeley, CA) were
modified to provide a continuous monitoring of the gemeration of i CO0y during
the entlire holding periods. A detalled description of this experimental setup
is presented in Figure 2.

G. Nalgene Merabolism Cages Holding Study

A control treatment group (5 male and 5 female) and the
14C—chlorcphenyl-SD 43775 treatment group II (5 male and 5 female) plus 2
contrel animals (1 male and 1 female) were maintained individually in Nalgene
metabolism cage units (Sybron/Nalge Co., Rochester, NY). A description of the

s assembly of the Nalgene metabolism cage uwnit 1s presented in Appendiz VIII.

v Although these metabolism units are not designed for the ecollection of *‘*Coz
from the exhaled air of the treated animals, they were excellent and efficlent
in the separate collection of urine and feces excreta. A4 group of 10-12
metabolism cages were used in each experiment. Animals were allowed free access
to food and water. Because of the poor design of the food container, animsls in
contrel treatment group were able to carry extra food pellets back into the main
metabolism chamber, thus resulting in the contamination of both the urine and
feces excreta. Modification of the food container on these Nalgene metabolisxm
cages was carried out prior to the initiation of the 14C-chlor0phenyl-SD 43773
treatment group II study and' resulted in the elimination of the cross
contamination of the urine and feces excreta by the food diet (Figures 3 -and
34). A Detailed description of this modification is presented in a separate
report (RIR~22-018-80).28

= a) RIR-22-018~80 Modification of the Diet Feeder inm the Nalgene Metabolic
Cages for Rats to Minimize Contamination of Excreta.

13
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=
= Figure 3 Experlmental setup. for the Nal gene plastic
metabolism chamber unit ,

Modified food container
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Figure 3A _MODIFICATION OF METABOLISM Fr:D CEAMBER FOR R..&TS
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— H. Urine Sampling an.d Analysis
e .
_——

Urine excreta from all the control and l4C-chlorophenyl-SD 43775
treated animals were collected daily and the total urine volume from each
- individual animal was recorded into the Animal Physiology Record (Appendix VI).
The entire daily volume of urine of each individual animal was adjusted to a
final volume of 25 ml with 0.01 M phosphate buffer (pH 7.4). From this buffered
volume, triplicate 100-ul aliguots were guantitatively analyzed by LSC for
calculating the total daily i C-chlorophenyl=SD 43775 equivalent residues
present in the urine. All samples were anzlyzed immedlately after collection.
All urine samples were stored at 4¢C prior to further qualitative analysis.
For the quantitative and qualitative examination of the excreted
urinary metabolites, 15 ml aliquots of the Day~l and Day-2 urine samples from
each treated animal were combined for analysis. Analysis were carried out
immediately after the termination of the animal holding period. Triplicare
100-p1 aliquots were subjected to LSC quantitation. The pE of the combined
urine sample was adjusted to pH 3 with 1 ml of 6N hydrochloric acid, and
extracted three times with equal volumes of ethyl acetate. The organic extract
was dried over anhydrous magnesium sulfate, concentrated and analyzed by
twe—dimensional TLC.

Water-soluble conjugates remaining in the aqueous phase after the
initial ethyl acetate extraction were subjected to enzyme hydrolysis. Enzyme
hydrolysis was carried out at 35 + 1°C for 12 hours using approximately 1x10°

== units of the sulfatase/E~glucuronidase enzyme (No. S-9126, Sigma Chemicazl Co.,

= one enzyme unit will hydrolyze 1 mole of nitrocatechol sulfate per hour at pH ©
at 379C). Water-soluble conjugates released during enzyme hydrolysis wete
recovered by extracting the aqueous phase three times with equal veolumes of
ethyl acetate. Organic solvents were dried over anhydrous magnesium sulfate,
concentrated and further analyzed by two-dimensional TLC.

Radioactivity remaining in the aqueous phase after enzyme hydrolysis
was quantitated by LSC. If the amount of the radiocactivity remaining in this
aqueous fraction represented greater than 5% of the initial applied
radioactivity, this aqueous phase was further subjected to acid hydrolysis at pE
1 at 90°C for 4 hours. Radiocactivity released by the acid hydrolysis -was
recovered by organic solvent extraction (three times with equal volumes of ethyl
acetate), dried over anhydrous magnesium sulfate, concentrated and analyzed by
two—dimensional TLC.

Radicactivity remaining in the urine sample after the initial organic
solvent extraction, enzyme hydrolysis and acid hydrolysis was cousidered as
unextractable materials, and was not further qualitatively analyzed.

I. Sampling and Analysis of Fecal Material

Fecal excreta from all the control and 1""(.':--chlm:r.:pi‘u—:'szlyl--SD 43775
treated animals were collected daily and the total fecal wet weight from each
animal was recorded into the Animal Physiological Record (Appenmdix VI). Daily
fecal excretion was freeze dried in a freeze dryer (Themmovac Industries Corp.)
for 24 hours and the fipal resultant dry weight was alsc recorded. Dried fecal
material was pulverized by using a2 microanalytical mill (Tekmar Company).
Percent of the applied radicactivity recovered in the daily fecal excreta was

i
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quantitatively analyzed by oxygen combustion of triplicate fecal subsamples
(approximately 100 mg each) by using 2 Packard Model 306B sample oxidizer and
subsequent LSC quantitation. All samples were analyzed Immediately after
collection. All fecal samples were stored at 4°C prior to further qualitative
analysis.

For the gualitative and quantitative exa.mination' of the excreted fecal
metabolites, a 3-gram subsample of the Day-l and Day-2 combined fecal excreiz

... from each treated animal was analyzed. Analysis was carried out immediately

after the termination of the animal holding period. TFecal excreta was first
extracted three times (15 minutes each) using 30 ml of methanol-water (S:1:
solvent mixture. The solvent extract and solid fecal materials were separated
by centrifugation (2000 rpm for 10 minutes). The combined methanol-water
sclvent extract was quantitatively analyzed by LSC for the total amount of
solvent extractable metabolites. The volume of the methanol-water solvent
extract was then concentrated to approximately 15 ml by rotor evaporation. The
final volume of this concentrated fecal solvent extract was adjusted te 30 ml
using 0.01M phosphate buffer (pH 7.4) and extracted three times with equal
volumes of ethyl acetate. The combined ethyl acetate solvent extract was dried
over anhydrous magnesium sulfate, concentrated and the organc—scluble fecal

metabolites of 14G-chlorophenyl-SD 43775 were analyzed by two-dimensional TLC.

Radiocactivity remaining 1n the aqueous phase after organic solvent
extraction was considered as fecal water-soluble conjugates and was quantitated
by LsSC. If the amount of radicactivity remaining in the aqueous fraction
represented greater than 5% of the initial applied radioactivity, then this
aqueous phase was further subjected to acid hydrolysis at pH 1 at 90°C for ¢
hours. Radloactivity released by acid hydrolysis was recovered by organi¢
solvent extraction (three times with equal volumes of ethyl acetate), dried over

‘anhydrous magnesium sulfate, concentrated and analyzed by two-dimensional TLC.

Radioactivity remaining in the solid fecal residues after the initial
methancl-water sclvent extraction was considered as umextractable materials and
was not further qualitatively analyzed.

J. Animal Sacrifice and Tissue Sampling Procedures

Contrel and treated animals were sacrificed 53 days after the
administration of lz‘C-ch.lorophenyl—-SD 43775. Each animal was removed from its
respective metabolism cage and its fipal body weight was recorded. Sacrifice
was carried out by decapitation. Control animals were sacrificed prior te the

C=chlorophenyl~-SD 43775 treated animals to minimize cross contaminaticn.

The required tissues were excised from each experimental animal in the

order that follows. Special care was taken to prevent contamination between
individual tissues.

Whole blood, approximately 2 ml anticoagulated with ethylenediamine
tetraacetate (EDTA, 10 mg), was collected from the severed carotid arteries in a
15-ml centrifuge tube immediately after sacrifice. Lung, heart, liver, kidney,
gonads, inguinal fat, back fat, muscle (from the hind leg), and brain were
obtained. All organs and tissue samples, except blood, were individually
weighed, placed in prelabeled vials and stored frozenm prior to analysis. All

~organ and tissue weights were recorded inm the Animal Tissue Record (Appendix

G2 0;
J-.JJ_' /
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‘I_X}. The remaining carcasses were labeled accordingly and sealed in polyester
Pags and stored frozen (-10°C).

Tissues were subsampled (triplicate subsamples approximately 100 mg)
and quantitatively analyzed for total 14C-chlor0pheny1-sn 43775 equivalent
residues by oxygen combustion techniques and LSC.

K. Radioassaz

Radioactivity was quantitated by using a Packard Model 2660 Liquid
Scintillation System. Counting efficlency determination was carried out by

.. using the external standard ratic (ESR) technique. The actual quench curve was
" determined at a monthly interval to insure its validity. An exawmple of the

instrument print-out for the counting efficiency correlation with ESR is
presented in Appendix X. Radioactivity was analyzed in 15 ml of Aquasol-2
scintillation solution. Radicactive areas on the TLC plate after solvent
development were removed by scraping and analyzed for radicactivity in an
Aquasol-2/water (ll:4 ml) gel system.

Radioactive residues agsociated with animsl tissues and fecal excreta
were analyzed by .weighing approximately 100 mg each of the subsample into =z
Combusto~Cone sample holder (Packard Instrument Co.) and combusted in a Packard
Model 306B TIriCarb sample oxidizer. Combustion efficiency of the individusl
tissue was determined using control animals and calibrated
UILC-t:h.'!.orcapheny:*;-SD 43775 solution as internmal recovery standard. Counting
solution included Carbo-Sorb and Permafluer V (10:12 ml) mixture.

L. Chromatographic Procedures

The chemical nature of the radioactivity recovered in the urine, feces
and other selected organ tissues was qualitatively and quantitatively analyzed
by TLC. Two-dimensional TLC (silica gel F-254, 0.25mm thickness, E. Merck) was
performed in the following solvent system combinations.

(A) Hexane-acetone-HoAce (25:25:1)

(B) Toluene—ether~HoAc (75:25:1)

The Ry values of SD 43775 and other model metabolites are presented in
Table 2. Reference standards were visualized under UV light. TLC plates were

scanned for radiocactivity by either using a Berthold LB 2760 TLC scanner or a

Berthold LB 292 Beta Camera (Beta Analytical Inc.). Final visual confirmation
of the distribution of MC-chlorop‘nenyl-SD 43775 and its metabolites was carried
out by autoradiography on Kodak SB=-54 single-coated blue sensitive xray filo
(Eastman Kodak Co.). '

Capillary gas~liquid chromatography was carried out using a 23m x
0.37mm I.D. SE-30 WCOT glass column in a Varian 3700 gas—liquid chromatograph
equipped with a 63n4 electron capture detector. Isothermal analysis was carried
out. at injector, column and detector temperatures of 280, 245 apd 320°C,
respectively. The helium carrier gas and nitrogen make up gas flow rate through
the detector were 3 and 36 ml/minute, respectively. On-column split ratioc was

controlled at 10:1 ratio.
(\""1(\ f‘zi
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TABLE 2 Rg values of SD 43775 and its metabolites on Silica
gel F 254 plates using two solvent sgystems

Bg
System 1 System 2
SD 43775 0.78 0.72
SD 52667 0.73 0.68
SD 44064 0.70 0.38
8D 53065 0.62 0.23
8D 53919 0.58 0.13
SD 52666 0.48 0.09
S§D 90930 0.24 0.03
SD 48838 0.62 0.42

Solvent system 1
Sclvent system 2

Hexane-acetone-HoAe {25:25:1)
Toluene~ether~HoAe (75:25:1)

Mass spectroscopy in election impact mode (EIMS) was carried out on the
Finnigan 3200 mass spectrometer with the instrument settings as follows:

GC setting
Stationary phase
Solid support

Column size and material

Carrier
Column temp
Transier line
Solvent Vent

MS setting

Electron energy

Electron multiplier voltage

Emission current

Preamplifier sensitivity

=

SE~30

WCOT column

1.2m x 0.3 mm ID, glass

He appreximately 3 ml/min

100 C for 2 min; program @ 15°C/min. to 280°C
Approximately 250°C

at 2 min

70 eV
1800 V
1.0 ma
10-7 alv

weleler
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Rad{o=-gas-liquid chromatography (RGLC) was carried out using a Varian
1440 gas-liquid chromatograph equipped with a flame ionization detector amd a
Packard Model 894 gas-proportional counter. The column used was a-1m x 2mm I.D.
glass column packed with 3% 0V-101 on 80/100 mesh Supelcoport (Supelcoe Co.).
The air, hydrogen and helium flow rates for RGLC were 210, 30 and 30 ml/minute,
respectively. The helium and propane quench gas flow rates for the
gas-proportional counter were 120 and 15 ml/minute, respectively.

M. Data Handling and Presentation

All raw data obtained from this metabolism study were recorded

% directly and promptly into laborato¥y notebooks.designated for this study. Raw

data are records of any original experimental observation which are necessary
for the recomstruction of this experiment and the evaluation of this report.
The following experimental records were also established as a permanent file on

the HP-3000 computer system. Such files include the Animal Resource Record
(Appendix IV), and the Animal Physiclogy Record (Appendix VI).

All experimental observatioms (urine volume, feces weight, tissue
welght, subsample volume and weight and the radicactivity associated with these
samples) were also presented as the Animal Tissue Record (Appendix IX) and the
Excretion and Tissue Distribution Profile (Appendix XI). THe percent of applied
l4c-chlorophenyl-SD 43775 equivalent residues recovered in the uripe and fecal
excreta of the treated animals were calculated by using Computer Program-?
(Appendix XII). Standard student”s t-test was used to calculate the significant
level between experimental and control animals.

All raw data from this study were submitted to the BSRC Archives under'
designated Protocol PPL~22-009-80 code number for permapent storage.

N. Biological Samples Storage and Retention

All biological samples generated from this study (animal excreta,
organ tissues, animal carcasses, etc.) were packaged and stored in the Building
16 walk=in freezer at BSRC at =109C under the designated Protocol PPL-22-009-80
code number for a minimum of five years.

0. Good Laboratory Practice Compliance Program

This metabolism study was conducted in accordance with the guidelines
specified under the Good Laboratory Practice Guideline (CFR, vol. 43, no. 247,
page 59986-60020, December 22, 1978). A Standard Operation Procedures (SQP)

package designated for this metabolism study under the code mumber of Protocol
PPL=-22-009-80 was prepared and submitted as raw data to the BSRC Archives for

permanent storage. The table of contents of this S0P package is presented in
Appendix XIII. °

£y e
[ S
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STUDY JIDENTIFICATION: Lee, P. W., Stearns, 5. M., and Powell, W. R.
Metabolism of [/%C]-phenoxyphenyl-SD 43775 1in male and female rats after
a single oral dose (8.4 mg/kg) administration. (Unpublished study No.
RIR-22-020-080 prepared and submitted by Shell 031 Co., Modesto, CA; dated
August 25, 1981.) Accession No. 254117.
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1. CHEMICAL: SD 43775, Pydrin insecticide, benzeneacetic acid, (S,R-
(£)=}-4-chloro-a—(T1-methylethyl)}-,{S,R-(t)-)-cyano-(3-phenoxy-
phenyl) methyl ester.

2. TEST MATERIAL: The test material was [14C]-phenoxyphenyl]-SD 43775
with a specific activity of 52.7 yCi/mg and a radiochemical purity
greater than 99.5 percent. A stock solution of []4C]-phenoxy
pheny1]-SD 43775 in dichloromethane was stored at -4°C prior to use.
Unlabeled SD 43775 with a chemical purity of greater than 99.4
percent was also used.

3. STUDY/ACTION TYPE: Metabolism study in rats.

4. STUDY IDENTIFICATION: Lee, P. W., Stearns, S. M., and Powell, W. R.
Metabolism of [!%C]-phenoxyphenyl-SD 43775 1in male and female rats
after a single oral dose (8.4 mg/kg) administration. (Unpublished
study No. RIR-22-020-080 prepared and submitted by Shell 011 Co.,
Modesto, CA; dated August 25, 1981.) Accession No. 254117.

5. REVIEWED BY:

Michael J. Norvell, Ph.D., D.A.B.T. Signature: %W p,é:

Principal Reviewer
Dynamac Corporation Date: oz

Michael A. Gallo, Ph.D., D.A.8.T. Signature: MVVL%&;‘/’D

Independent Reviewer

Dynamac Corporation Date: _aug@t’/‘@ /985
6. APPROVED BY: -/
o SNl LY
Nicolas P. Hajjar, Ph.D. Signature: Vel ! e
Metabolism i A
Technical Quality Contro)} Date: A‘ﬁ’/«va ’L’{ /7 -f?_)
Dynamac Corporation L//f '

William Greear, M.P.H. Signature: U}Q.[Lm..g )ﬁkmw

EPA Reviewer
Date: A».(-.}“J 1}, 198S”

Albin Kocialski, Ph.D. signature: Qlbwm B Wooaloler
EPA Section Head )
Date: clr [ o Y




HED Records Center Series 361 Science Reviews - File R026247 - Page 100 of 159

7. CONCLUSTONS:

When Pvdrin, [14C]—phenoxypheny1—sn 43775, was administered to male
and female rats in a single dose at 8.4 mg/kg, radioactive material
was rapidly eliminated in the feces and urine. Greater.than 95 per-
cent of the radioactivity was recovered in the excreta within five
days after dosing, with almost all radiocactivity being eliminated by
24  hours. [146102 was not detected in the expired air of the
dosed animals. There was no observabie difference in the total elim-
ination of radioactivity between maie and female rats; the major route
of elimination was fecal excretion (58-67%). The quantities of the
recovered SD 43775 metabolites varied among individual test animals.
... There was no apparent sex difference in the chemical nature of these
- metabolic products. The primary urinary metabolic pathway was via
cleavage of the ester linkage of SD 43775, after which the metabolite
underwent further oxidation and conjugation. The alcohol moiety of
SD 43775 was rapidly excreted as free molecules or as glucuronide or
sulfate conjugates. SD 44607 and SD 46114 were identified as the
primary urinary degradation products. SD 48838 and SD 46114 were
identified as the primary fecal degradation products, with undegraded
SD 43775 accounting for approximately 38 and 44 percent of the admin-
istered radioactivity in males and females, respectively. Tissue
residue distribution data indicated the lack of biocconcentration of
the SD 43775 equivalent residues in the blood, lung, heart, kidney,
gonad, muscle, and brain tissue of the test animals. Significant
Tevels of the SD 43775 equivalent residues were detected in 1liver
(approximately 0.17 ppm) and fat tissues (approximately 1.66 and
1 17 ppm) 1in the male and female test animals, respectively. Further
analysis indicated that greater than 50 percent of these residues in
the bodv fat was undegraded SD 43775.

Under the conditions in which the study was conducted, it is
acceptable. ' : - :

Items 8 through 10 - see footnote 1.

11. MATERIALS AND METHODS (PROTOCQLS):

A. Materials and Methods:

1. The test animals were male and female Sprague-Dawley rats
(Simonsen's Laboratories, Gilroy, CA), 7 weeks of age, and
weighing 175-200 g.

2. Control groups of 5 males and 5 females received a single dose
of 5 ml/kg corn o0il and were maintained to monitor basic

]Dnly items appropriate to this DER have been included.
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physiological parameters under sham conditions of the experi-
mental groups. Four/sex were maintained in Nalgene metabolism
cages and one/sex 1in Stanford all glass metabolism cages.
Daily food and water consumption and urine and feces elimina-
tion were measured.

3. Treatment group 1 consisted of 1 male and 1 female given
single oral doses of 8.4 mg/kg [!4C]-phenoxyphenyl-SL 43775.
The animals were housed for two days in Stanford metabolism
cages to monitor for radiocactivity expired as [140]02
and/or excreted in urine and feces.

4. Treatment group 2 consisted of 5 rats of each sex given a
single oral dose of B.4 mg/kg test material and maintained
individually for 5 days 1in Nalgene metabolism cages with
slightly modified feeders that eiiminated food contamination
of collected uyrine and feces. Food and water intake were
measured daily and urine and feces collected daily.

5. Urine volume was measured, the volume then brought to 25 m]
with a 0.0IM phosphate buffer (pH 7.2) and aliquots radio-
assayed in triplicate by liquid scintillation counting (LSC).
For metabolite identification, 15 ml aliquots of urine samples
for days 1 and 2 were combined, adjusted to pH 3 with 1 ml
6N HC1, and extracted 3 times with equal volumes of ethy]l
acetate. The resulting aqueous phase was adjusted to pH 5.0,
enzymatically hydrolyzed with sulfatase and B-glucurcnidase,
and then extracted 3 times with equal volumes of ethyl
acetate. 1If more than 5 percent of the initial radiocactivity
remained in the agueous phase, the sample was subjected to
acid hydrolysis for 4 hours at 90°C at pH 1.0 and then ex-
tracted with solvent. The organic phases were concenfrated
and subjected to thin layer chromatography (TLC).

6. Feces were wejghed wet, freeve dried, and reweighed. Radio-
activity was determined by LSC after combusting a 100 mg sam-
ple. For identification of metabolites, 3 g samples of feces
collected on days 1 and 2 were combined, extracted 3 times
with 30 m1 MeOH:H,0 (9:1), and an aliquot of the extract
radioassayed to determine total radiocactivity. The extracts
were concentrated, adjusted to pH 7.4 with 0.01 M phosphate
buffer, extracted 3 times with equal volumes of ethyl
acetate, and the organic phase brought to dryness. If the
aqueous phases contained greater than 5 percent of the radio-
activity, they were hydrolyzed at pH 1.0 (90°C) for 4 hours
and extracted with ethyl acetate. The organic phases were
subjected to two-dimensional TLC. Radiocactivity remaining in
the solid fecal residues after the initial MeOH-H0 extrac-
tion was considered as unextractable; hence, it was not fur-
ther qualitatively analyzed.
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Because of the possible Tow level of radicactivity (the
residual level of S0 43775 equivalent) in the fecal excreta
and other bjological tissues associated with these samples
(1.5 to 2 times above the background level), the normal back-
ground in each of the control urine, fecal, and tissue samples
were individually determined in order to establish a valid
1imit and sepsitivity of detection. From these control data,
a 99 percent upper confidence 1limit (UCL) was calculated.
This 99 percent UCL was chosen as the concentration which
muist be exceeded before a treated tissue was assessed to have
significant radiocactive residue.

7. Animals were sacrificed -at day 5, 2 mi blood collected in
EDTA, and the following tissues trimmed and weighed: lung,
Tiver, heart, kidneys, gonads, inguinal and back fat, muscle,
and brain. Radicactivity was determined in triplicate 100 myg
subsamples by combustion and LSC.

8. Radioactivity was determined for liquid samples in Aquasol-2
and for (0, from combusted samples in Carbosorb-Permafluor
by 1liquid scintillation counting. Quench correction was
determined monthly, and efficiency was determined by the
external standard counting method. Combustion efficiency was
determined on tissue samples of contrel animals to which an
internal standard {]4C]—test material was added.

9. Thir layer chromatography solvents were: hexane/acetone/HOAc
(25/25/1) and toluene/ether/HOAc (75/25/1). Reference stan-
dards were visualized with UV 1light, and areas containing
[14c] ‘located by a Beta scanner and confirmed using auto-
radiography. Capillary GIC was performed with a Varian
chromatograph equipped with an electron capture detector;
radio—-gas-1iquid chromatography used a Varian equipped with
fiame 1ijonization detector and a Packard gas propertional
counter. Mass spectrometry used the electron impact mode.

Protocol: Materials and Methods are given in Appendix A in lieu
of protocol.

12. REPORTED RESULTS:

A.

Determination of the Limit and Sensitivity of Selection:

The combustion efficiency on all tissues ranged from 90-96
percent. The sensitivity level of detection for all control
biological tissues ranged from 0.006 to 0.010 ppm. This
indicated the uniformity of the test samples and the efficiency
of the analytical procedures used in this study.

Based on the results obtained from the control treatment group,
the specific activity of the SD 43775 treatment solution was
adjusted to approximately 5 uCi/mg to allow the detection of a

significant level of 0.5 to 1.0 percent of the applied
radicactivity.
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B. Preliminary All-Glass Metabolism Chamber Study: By monitoring an
ethanolamine carbon dioxide trap at the 24 hour post treatment
time dintervals, it was determined that no ['4CJ0; or other
volatile radioactive material was generated in the respired air
of the treated animals. Rapid elimination of radiolabel was
noted in the urine and feces with about 92.9 and 98.7 percent of
the administered dose eliminated during the initial 48 hours in
maie and female, respectively. Excreta were not further analyzed.

C. Animal Physiological Parameters: Under the .experimental condi-
tions of the study, there were no observable behavioral or tox-
icological abnormalities among the control and treated animais.
There were aiso no differences in body weight gain, water or food
intake, and fecal and urine excretion.

D. Urine and Feces Excretion Rate Profile (Treatment Group II):
Most of the applied radiocactivity in the urine was recovered from
the 1test animals during the initial 24 hours post treatment
{Table 1); females, approximately 31 percent (range 21-41 per-
cent); males, 37 percent {(range 26-42 percent). Radioactivity
recovered in the day-2 urine accounted for approximately 2 percent
of the administered dose in the males and females. Less than 2
percent of the radiocactivity was recovered in the combined day 3,
4, and 5 urines, The total radioactivities detected in the uripe
of dosed male and female animals were approximately 41 percent
(range 28-47 percent) and 34 percent {range 24-44 percent) of the
administered dose, respectively.

In the feces, approximately 56 percent (range 43-72 percent) and
63 percent (range 571-73 percent) of the total administered radio-
activity was recovered in the males and females, respectively,
during the initial 24 hours post treatment (Table 7). Radio-
activity recovered in the day-2 feces accounted for approximately
7 to 9 percent of the administered dose to male or female animals.
Approximately 2 percent of the radicactivity was recavered in the
combined day 3, 4, and 5 feces. The total radioactivity detected
in the urine and feces of dosed male and female animals was
approximately 99 percent (range 94-103) and 101 percent (range
96-107 percent), respectively.

E. Distribution of Urinary Metabolites: 1In males, approximately
39.2+7.5 percent of the administered radioactivity was elim-
inated in the urine during the initial 48 hours (combined day 1
and day 2 urinary excreta). Approximately 4.5+0.7 percent of
the administered radioactivity (i.e., 11 percent of the recovered
radiocactivity in the urine) was extractable by ethyl acetate. Of
the remaining radioactivity, 371.5+7.5 percent (80 percent) was
water-soluble materials recovered by organic solvent extraction
after enzyme hydrolysis with sulfatase and B-glucuronidase.
Approximately 3.3 percent of the administered radicactivity
remained in the aqueous fraction after the initial organic solvent
extraction and enzyme hydrolysis. This aqueous fraction was not
further analyzed.
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TABLE 1. Distribution of the Administered [14C}-Phenoxypheny]—sn 43775
Equivalent Radioactivity in the Urine and Feces of Male and
Female Animals following a Single Oral Administration of
8.4 mg/kg of the Test Compound

Percent Recovery of the Administered Radioactivity on Days?

1 2 3 4 5 Total

Urine
" Female 30.6 2.1 0.7 0.4 0.2 34.0
+ 7.4 + 0.5 + 0.4 + 0.2 + 0.0 + 7.7
Male 16.9 2.4 0.8 0.5 0.3 40.8
+ 6.5 +1.2 + 0.2 + 0.2 + 0.1 + 7.9

Feces
Female 62.8 3.5 0.4 0.2 0.1 67.0
+ 1.0 + 3.0 + 0.2 + 0.2 + 0.0 + 11.7
Male 56,0 1.6 0.3 0.2 0.1 58.2
+11.3 + 0.7 + 0.1 + 0.0 + 0.0 + 10.6

dMean value * standard deviation.
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Undegraded SD 43775 was not detected in the ethY1 acetate extract.
The following degradation products of C]—phenoxypheny?—
SD 43775 were detected: SD 44607 (2-3 percent of the administered
radioactivity), SD 46114 (approximately 1-2 percent), and 3-4
other unknown minor wurinary degradation products (Table 2;
Figure 1).

Analysis of water-soluble conjugates after enzyme hydrolysis with
sulfatase and f—-glucuronidase showed that SD 46114 (18-35 percent
of the administered radiocactivity) was the major SD 43775
metabolite detected:; there were also several other unknown minor
urinary metabolites (Table 2). Radioactive material remaining in
the aqueous phase after the initial ethyl acetate extraction "and
enzyme hydrolysis was not analyzed firther.

In females, approximaiely 32.7x7.4 percent of the administered
radicactivity was eliminated in the urine during the initial 48
hours. Approximately 6.9+3.3 percent of the administered radio-
activity (or 21 percent of the recovered radicactivity in the
urine) was extractable in ethyl acetate; 23.6+5.3 percent was
water-soluble materials that were released by enzyme hydrolysis,
and 2.3+0.6 percent was unexiractable residues. There was no
qualitative difference in the chemical nature or distribution of
SD 43775 wurinary metabolites between the male and females.
SD 44607 (1-3 percent of the administered radicactivity) and
SD 46114 (2-7 percent) were identified as the primary degradation
products of SD 43775 in the organic extractable fraction of the
female urine. There were several cother unknown minor metabolites
which constituted about 71-3 percent of the total administered
radidactivity (Table 2; Figure 1)}. In the water-soluble material,
SD 46114 (15-26 percent of the administered radiocactivity) was
recovered as the major degradation product of SD 43775 (Table 2).
There were several other unidentified minor products detected
that accounted for about 1-3 percent of the total administered
radioactivity.

F. Distribution of Fecal Metabhalites: In males, approximately
57.6%10.7 percent of the. administered radioactivity (or 99
percent of the recovered radioactivity in the combined day 1 and
day 2 feces) was extractable with the methanol water solvent
system. Approximately 7.2 + 4.9 percent of the administered
radioactivity (or 12 percent of the radioactivity recovered from
the feces) was unextractable residues, and no attempt was made to
further qualify these materials.

The methanol-water extract was then partitioned with ethyl
acetate. The majority of the extractable residues were recovered
in the ethyl acetate phase with less than 3 percent of the admin-
istered radioactivity remaining in the aqueous fraction as water-
soluble materials.
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TABLE 2. Distribution of [14C]-Phenoxyphenyl-SD 43775
Metabolites in the Urinary Excreta of
Male and Female Animals

Percent Recovery of
Radiocactivity Administered

Male Female
Organic Extractable Fraction
7V $p 44607  2.0:0.38 1.58:0.89
SD 46114 1.1620.44 3.06x2.10
Otherd 1.36%0.38 2.2481.21
Total 4 52+0.69 6.88+3.27
Water Scluble Fraction
Released by Enzyme
Hydrolysis 31.4817.53 23.56+5.30
_SD 46114 28.8816 .86 21.34+5.23
Dther? 2.60x0.85 2.22+0.30
Unextractabie 3.26x0.38 2.26+0.61
Total | 34.72+7.66 25.82%5.47

a Radijoactivity associated with the origin of the TLC plate and other
unidentified minor metabolites.

b Mean value + standard deviation.



HED Records Center Series 361 Science Reviews - File R026247 - Page 107 of 159

¥
; F 004681
Figure |, TABLE OF COMPOUNDS i
¢ .
; |
o f
; , ;
:g ; ﬂS/CPs /. %'l-.\ t
N
3 C]—o/ \\O—é" —'C'-”H—[/ "’O_"\ s |
- ‘i .—./ EN [ ] [ Bt ]
= N
Lo . |
; sp 43775: Benzeneaceric acid, f—-chloTo=
_ -c—(l-methylethyl)-, cyano-{3-phenoxy~
phenyl)methyl ester.
i
: .=, £O0H
*=s -
/N VAN
. s »
Neoo? No—s?
SD 44607 3.phenoxy-benzoic acid
oo, /CO0H
*=" =
~ PAREN
O o0~ *
| il WV W
,' - -..' -
A SD 46114 3-(4-Hydroxyphenoxy)-ben301c acid
H(—CHz) 2
3
1 OH—C/ /v—g
6«% N’ E“N
5 e
i SO 48838: Benmzezmescetic acid, bme
{ —cbicro—a-{l-gethylectyl)=-, cyano=-
% ={3=phensxy—4=0 nydroxyphexyl)zmetayl 10 .
estarT, 50

.

]

l



.

HED Records Center Series 361 Science Reviews - File R026247 - Page 108 of 159

TABLE OF COMPOUNDS

-/-:. o7 CODCH3
Ve N
HO—-c\ o-o—o\ %o
) sy

SD 48389:; 3- (4-Hydroxyphenoxy)-benzoic acid methyl ester

1

CI2s
-

L



HED Records Center Series 361 Science Reviews - File R026247 - Page 109 of 159

004681

The SD 43775 metaboiites were identified by TLC and subsequently
by MS analysis. In addition to the undegraded SD 43775, S0 48838
(3-5 percent of the administered radicactivity), was identified
as the primary fecal degradation product. Undegraded SD 43775
accounted for approximately 37.7x7.2 percent of the administered
radicactivity (range 30-48 percent). There were 3 or 4 other
minor metaholites observed {Table 3; Figure 1).

In the females, approximately 58.4%12.5 percent of the admin-
istered radioactivity (or 88 percent of the radicactivity re-
covered in the combined day 1 and day 2 feces) was extractable by
the methanol-water (9:1) solvent system. The remaining 7.9%3.0
percent of the administered radioactivity (or.12 percent of the
recovered radioactivity in the feces) was unextractable residues,
and no attempt was made to further qualify these materiails.

The methanol-water extract was then partitioned with ethy]l
acetate Most of the radioactivity was recovered in the ethy]
acetate phase with less than 4 percent of the radicactivity re-
maining in the aqueous fraction. There were no observable quali-
tative differences in the chemical nature of the SD 43775 fecal
metabolites between male and female animals. Undegraded SD 43775
accounted for 44.0%12.0 percent of the radiocactivity adminis-
tered (range of 30-58 percent), and SD 48838 (3-5 percent) was
identified as the primary fecal metabolite (Tabie 3; Figure 1).

G. Tissue Distribution of SD 43775 Fquivalent Residues: A summary of
the distribution of SD 43775 equivalent residues in various organ
tissues of male and female test animals is presented in Table 4.
The concentrations of SD 43775-equivalent residues detected in
blood, 1lung, heart, gonads, and muscle were slightly above the
Tevel of detection. 1In the Tliver, where the $D 43775 equivalent
residues were approximately 3 times the upper 1imit of detection,
their distributions were determined in whole tissue, the soluble
fraction or the proteinaceous fraction. The data showed that 40
percent of the residues were present in the scluble fraction and
that the remaining 60 percent of the equivalent residues were
present in the proteinaceous fraction. The SN 43775 equivalent
residues detected in the kidney were approximately 2 times the
upper 1imit of detection.

The SD 43775-equivalent residues in the fat were approximately
31-44 times the upper 1imit of detection. The distribution of
radiolabeled residues was determined 1in whole tissue, in the
hexane extract following homogenization, and in the non-extract-
able residues. In males, approximately 67-83 percent of the
radioactivity associated with fat tissues was extracted by hexane,
and approximately 34-48 percent of the tota] tissue residues
(0.72-0.9 ppm) was identified as unchanged SD 43775. 1In females,
approximately 57-61 percent of the radicactivity associated with
fat tissues was extracted, and approximately 49-54 percent of the
total tissue residues (0.86-0.77 ppm) was unchanged SD 43775.
The Jevel of SD 43775-equivalent residues in the brain were below
the 1imit of detection.

12
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TABLE 3. Distribution of ['4C]-Phenoxyphenyl-SD 43775
Fecal Metabolites in Male and Female Rats

Percent Recovery of Administered

Radicactivity
MaTe Female
Organic Extractable 48.12+ 7.12 54.70+11.70
S0 43775 _ 37.74% 7.22 : 43.98+12.03
SD 48838 | 3.78% 0.97 4.02% 0.9
SD 46714 1.52+ 0.27 3.52+ 1.12
Otherd 5.08+ 1.63 3.22¢ 1.43
Water Soluble 2.28% 0.40 3.72+ 1.49
Unextractable Residues 7.18% 4.86 7.86% 3.00
Total | 57.58£10.71 66.28+11.60

d Radioactivity remaining in the origin of TILC plate and minor
metabolites.

13
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TABLE 4. A Summary of the Residue Level of []4C]—Phen0xypheny1-
SD 43775 tquivalent in the Various Organ Tissues of
Male and Female Test Animals?

ug SD 43775 Equivalent/
g wet tissue (ppm)

Male Female
Blood .051£0.005 0.0540.006
Lung .052£0.002 ' 0.047:0.006
Heart .042+0. 00 0.04140.007
Liver .111£0.023 0.11340.023
Kidney .069£0. 008 0.079+0.012
Fat .655£0.4728 1.17440.397
Gonad .043+0. 004 0.135£0.047
Muscie 0.042+0.007 0.043+0.010

Brain : < (.038 < 0.038

: .a‘ Five male and five female test anima]s.

14
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13. STUDY AUTHORS' CONCLUSTIONS/QUALITY ASSURANCE MEASURES:

A. After a single oral dose of B.4 mg/kg ['4C]—phenoxypheny1-
SD 43775 was administered to maie and female rats, there was rapid
elimination of radicactivity in-the urine and feces. Most of the
radioactivity was eliminated in the first 24 hours, and no exhaled
radioactivity was detected. Excretion was similar in males and
females. The major route of elimination was the feces.

The examination of urinary metabolites by chromatography and GC-MS
indicated that the major metabolic activity resulted in cleavage
of the ester linkage in the parent molecule which was followed by
further oxidation. The alcohol moiety of SD 43775 was rapidly ex-
creted as free molecules or as glucuronide or suifate conjugates.
SD 44607 and SD 46114 were the primary urinary degradation prod-
ucts; SD 48838 and SD 46114 were the primary fecal degradation
products. Approximately 38 and 44 percent of the test material's
total radioactivity was recovered -as undegraded SD 43775 in the
feces of males and females, respectively.

Tissue residue distribution data showed a lack of bioconcentration
of radioactive residues in blood, Tung, heart, kidney, gonad,
muscie, and brain. Detectable levels of radicactive residues were
found in the 1liver (approximately 0.77 ppm equivalents} and fat
(1.66 and 1.17 ppm equivalents/g in males and females, respective-
Ty). Further analysis indicated that greater than 50 percent of
the residues in body fat were undegraded SD 43775.

B. A quality assurance statement was not included in the report.
However, this study was conducted in accordance with the guide-
lines specified under the Good Laboratory Practice Guidelines.

14. REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

The authors' conciusions were supported by individual animal data.
The protocol was adequate to determine the metabolism, fissue distri-
bution, and excretion of the test material and its metabolites, and
the study was well conducted and reported; we assess that the study
was acceptable for showing the metabolism of SD 43775.

Although there was variability among animals in percent of radio-
activity in the various fractions or metabolites, this is not unusual
in metabolism studies and sufficient animals were used to calculate
mean values for all parameters. The data indicate rapid elimination
of radiolabeled material in urine and feces with most of the radio-
activity being eliminated during the first 24 hours. The compound is
hydrolyzed at the ester linkage followed by oxidation and/or conjuga-
tion and elimination in the urine; the alcohol moiety is also excreted
as free molecules. Several metabolites were also found in the feces,
but the undegraded parent compound was the major component. Tissue
residues were very low except for the liver (0.17 ppm) and fat tissues
(1.5 ppm) which were relatively higher. There were no major differ-
ences in the metabolic pattern among females and maies.

15
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Item 15 - see footnote 1.

16. APPENDIX: Appendix A, Materials and Methods, CBI pp. 4-17.

16
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APPENDIX A

Materials and Methods
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1II1. Description of the Conduct of Experiment

A. Test Compound

SD 43775 labeled with carbon-14 at the phenoxyphenyl-postion was used.

*Denctes carbon-lé.

The specific activity of the 14C-phenoxyphenyl-SD 43775 was 52.7 microCuries/mg
as determined by capillary gas-liquid chromatography (GLC) and liguid
scintilliation counting (LSC). Detailed calculations of the specifiec activity of
the 14C-phenoxyphenyl-sn 43775 1s presented in Appendix II. Based on the
sensitivity of detection, the radiochemical purity of **C-phenoxyphenyl—-SD 43773
was greater thanm 99.537 as determined by two-dimensioral thin-layer
chromatography (TLC) (Figure 1) and LSC. Concentrated
léC—phenoxyphenyl-SD 43775 stock solution (2.83 mg/ml in dichloromethane) was
stored at -4°C. Unlabeled SD 43775 (znalytical standard code 10-1-0-0) was also
used in this study and its chemical purity was greater than 99.47 (Appendix
II1). -

B. Test Animals

Mzle and female Sprague-Dawley albino rats (SIM:SD f1 strain, 7 weeks
old, weighing from 175-200 grams each) were obtained frozm Simcnsen’s
Laboratories, Gilroy, California. The number of total test animals, their
- experimental identification number, sexes, arrival date, initial body weight,
experimental treatment date and their corresponding body weights are summarized
in the Animal Resource Record (Appendix IV).

C. Test Animais Housing and Caring

All newly received animals were identified by ear code, weighed and
housed individually in a suspended cage system (Lab Products, Rochelle Park, NJ)
equipped with an automatic water feeding system (System Engineering, Napa, CA)
and were given free access to food (Purina Rodent Chow) and water. The chemical
analysis of the lab chows and the water used in this study are presented in
Appendix V A4 and B. The physiological conditioms and the behavioral patterns of
the test animals were observed and recorded twice daily. Daily observations
were recorded in the raw data file submitted for storage at the BSEC Chemical
Archives under Protocol Number PPL-22-009-80. The daily food intake, water
consumption, urine velume and feces weight for each experimental animal were
Tecorded and presented in the Animal Physiological Record (Appendix VI).

(\I"\,," -
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Figure 1 Autoradiogram of 14C-phenoxyphenyl-SD 43775
used in this study
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D. Route of Administration

14c-phenoxyphenyl-SD 43775 was formulated in corn oil immediately
prior to treatment and the appropriate dose (8.4 mg/kg) was administered to the
rest animals by stomach intubation at a constant volume dose of 5 ml/kg.
l4¢-phenoxyphenyl-SD 43775 treatment solution (50 mg) was prepared by diluting

l4¢-phenoxyphenyl-SD 437753 stock (4.6 mg, specific activity 352.7 microCi/amg) -

with unlabeled SD 43775 (45.4 mg) in the fimal volume of 29.8 ml of corm oil.
The final concentration of SD 43775 in this treatment solution was 1.68 mg/ml
and had the final specific activity of 5.1 microCi/mg. This level of specific
activity allowed the detection of 14C-phenoxyphenyl-sn 43775 equivalent residues
i{n-the animal tissues at the 0.5 to 1% level of the applied radicactiviry.
animals were fasted for 16 hours prior to dosing with free access to water.
Control animals were treated with corn oil only. The actual dose of
14C—phenoxyphenyl--SD 43775 each individual zanimal received 1s summarized and
presented in the Animal Physiological Record (Appendix VI)}. Food was returned
to all contrel and treated animals one hour zfrer dosing.

E. Animal Treztment Groups

Experimental animals were organized into the following treatment
groups.

1. Control Treatment Groups

Five male and 5 female (8CROQL-80R0OL0) (single orzl, corn oil, 3
ml/kg). Animals were treated on June 18, 1980 and were maintained
individually in a Nalgene Metabolism Cage unit (4 males and 4
females) and an all glass Stanford metabolism chamber (1 male and
1 female) for 7 days. The purposes of this contol treatment group
are to provide the basic animal physiological parameters (such as
daily food and water intake, urine and feces excretion profile,
ete) of the treated animals wmaintained wumder lazboratory
experimental c¢onditions. Individuasl body organs and tissues of
the animal in the control treatment group were also used to
establish the mnormal background level, sensitivicy of the
radiocanalysis and the limit of determination of
1&C—phenoxyphenyl—SD 43775 equivalent residues by analytical
procedures used ig this study.

2. l4C-Phenoxyphenyl-SD 43775 Treatment Group 1

One male {8ORO50) and 1 female (8CRG13) (single oral
14C-phenoxyphenyl--SD 43775, 8.4 mg/kg). Animals were treated on
July 16, 1980 and were maintained individually in an all-glass
netabolism chamber for 7 days. The purpose of this treatment
group was to provide basic information concerning:

a) The rate of carbon~14 dioxide generation in the respired air.
If no léco or other volatile radiocactive materials were exhaled
during the period from zero to 24 hours immediately after dosing,

the requirement for the monitoring of the exhaled air from the
treated animal is waived.
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b} The rate of loss of applied radicactivity via urine and feces.
This data will determine the length of test perlod of the actual
1hC-phenoxyphenyl-SD 43775 treatment group. The experimentzl
protocol specified that the treated animal will be sacrificed 7
days after administration of the radiocactive dose or until S37% of
the administered dose was excreted.

c) To establish basic animal physioclogical parameters. Daily
monitoring of the food and water intake, urine and fecal excreticn
profiles, etc., of the treated animals in the all-glass metabolism
chamber under laboratory experimental conditions was carried out.

3. '14C—Phenoxyphenyl—sb‘43?75 Treatment Group II

Five male (B80R056,58,60,62 and 64) and 5 female (BOR043, 47,49,33
and 55) (single oral, i4C-phenoxyphenyl-SD 43775, §.4 mg/kg); 1
male (80R054) and 1 female (80R051) (control, cornm oil, single
oral, 5 ml/kg). Animals were treated on August 13, 1980 and were
malntained individually in a2 Nalgene metabolism cage unit for 5
days. Animal physiological parameters (daily food and water
intake, wurine and feces excretion profile) were recorded daily.
The rates of excretion of 14C—phanoxyphenyl--SD 43775 equivalent
residues in the urine and feces were also monitored daily. At the
end of the Day-5 holding perlod, animals were sacrificed and
individual organ tissues were collected and radicassayed for
14C—phenoxypheny1—5b 43775 equivalent residues.

The actual dose of 1“C--pl‘l.«seno:ﬁcyp‘r'uenyl-S‘D 43775 and control corn oil
carrier administered to each individual test animal are summarized
in Table 1.

F. Preliminary All~Glass Metaboligm Chamber Holding Study

A preliminary range~finding experiment was carried out using 1 female
(80R013) and 1 male (80R050) rat treated with a single oral dosage of 8.4 ung/kz
of 14C—phenoxyphenyl~5b 43775. Anlmals were maintained in individual Stanford

~all-glass metabolism chamber (Model MC 3000, Stanford Glassblowing Laboratories,

Palo Alto, CA) and allowed free access to food (one hour after dosing) and
water. A schematic diagram of this all-glass metabolism chamber unit is
presented in Appendix VII. This is an air-tight structure that allews a
continuous monitecring of ‘4C02 generation and the separate collectlion of urine
and feces excreta. + CO0, was collected over a COg absorption tower which
contained 250 ml! of ethanolamine. Several minor modifications were added to
this existing wmit. A manifold system was used which provided an independent
fine control of the amount of air passing through each individual metabolism
chamber, Gas washing bottles (Laboratory Glass Apparatus, Berkeley, CA) were
modified to provide a continuous monitoring of the generation of 1'C02 during
the entire holding periods. A detailed description of this experimental setup
is presented in Figure 2.
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G. Nalgene Metabolism Cages Holding Study

A control treatment group (5 male and 5 female) plus 2 control animals
(1 male and 1 female) were maintained individually in Nalgene metabolism cage
units (Sybren/Nalge Co., Rochester, NY). A description of the assembly of the
Nalgene metabolism cage unit is presented in Appendix VITII. Although these
petabolism units are not designed for the collection of L“ﬁz from the exhaled
air of the treated animals, they were excellent and efficient in the separate
collection of urine and feces excreta. A group of 10-12 metabolism ‘cages were
" uged in each experiment. Animals were allowed free access to food and water.
Because of the poor design of the food container, animals (in control treatment
group) waere able to carry extra food pellets back into the main metabolism
schamber , thus resulting in the contamination .of both the urine and feces
creta. ‘Modification of the food container eon these Nalgene metabolism cages
was carried out prior to the initiation of the 14C-phenoxyphenyl-SD 43775
treatment group Il study and resulted in the elimination of the c¢ross
contamination of the urime and feces excreta by the food diet (Figures 3 and
34). Detailed description of this modification is presented in a separate
Teport (RIR-22-018-80).2)

H. Urine Sampling and Analysis

Urine excreta from all the control and 14C-phenoxyphenyl—SD 43775
treated animals were collected daily and the total urine volume from ezach
individual animal was recorded inioc the Animal Physiology Record (Appendix VI).
The total volume of each individual daily urine excreta was then adjusted to the
final volume of 25 ml with 0.0lM phosphate buffer (pH 7.4). Triplicate 100-ul
aiiquots were sampled and the total daily 14C—phenoxyphenyl-SD 43775 equivalent
residues present in the urine excreta was quantitatively analyzed by LSC. All
sanples were analyzed immediately zfter collection. All urine samples were
stored at 4°C prior to further qualitative analysis.

For the quantitative- and qualitative examination of the excreted
urinary metabolites, 15 ml aliquots of the Day~l and Day-2 urine samples from
each treated animal were combined for analysis. inalysis was carrvied out
inmediately after the termination of the animal holding period. Triplicate
100-11 aliquots were subjected to LSC quantitation. The pH of the combined
urine sample was adjusted to pH 3 with 1 m®l of 6§ hydrochloeric acid, and
extracted three times with equal volumes of ethyl acetate. The organic extract
was dried over anhydrous magnesium sulfate, concentrated and analyzed by
two-dimensicnal TLC.

2) RIR-22-018-80 Modification of the Diet Feeder in rhe Nalgene Metabolic
Cages for Rats to Minimize Contamination of Excreta.
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Water-soluble conjugates remaining in the aqueous phase after the
{nitial ethyl acetate xtraction were subjected to enzyme hydrolysis. Enzyme
hydrolysls was carried out at 35 % 19C for 12 hours using approximately 1x104
gnits of the sulfatase/B-glucuronidase enzyme (No. $-9126, Sigma Chemical Co.,
one enzyme unit will hydrolyze 1 umole of nitrocatechol sulfate per hour at pH 3
at 379C). Water-soluble conjugates released during enzyme hydrolysis were
recovered by extracting the aqueous phase three times with equal volumes of
ethyl acetate. Organic solvents were dried over anhydrous magnesium sulfate,
concentrated and further analyzed by two—dimensional TLC.

+. . Radioactivity remazining in the aquecus phase after enzyme hydrolysis
was quantitated by LSC. If the amount of the radicactivity remaiming in this
aqueous fraction represented greater than 57 of the initial applied
radicactivity, this aqueous phase was further subjected to acid hydrolysis at pB
1 at 90°C for 4 hours. Radioactivity released by the acid hydrolysis was
recovered by organic solvent extraction (three times with an equal volume of
ethyl acetate), dried over anhydrous magnesium sulfate, concentrated and
analyzed by two—dimensional TLC.

Radicactivity remaining in the urine sample after the initial organic
solvent extraction, enzyme hydrolysis and acid hydrolysis was considered as
unextractable materials, and was not further qualitatively analyzed.

I. Sampling and Analysis and Fecal Material

Fecal excreta from all the control and lac-phenoxypheny'l*SD 83775
treated animals were collected daily and the total fecal wet weight from each
animal was recorded imto the Animal Physiclogical Record {Appendix VI). Daily
fecal excretion was freeze dried in a freeze dryer (Thermovac Industries Corp.)

soifor 24 hours and the final resultant dry weight was also recorded. Dried fecal

zaterial was pulverized by using 2 microznalytical mill {(Tekmar Company).
Percent of the applied radicactivity recovered in the daily fecal excreta was
quantitatively analyzed by oxygen combustion of triplicate fecal subsamples
(approximately 100 mg each) by using a Packard Model 306E sample oxidizer and
subsequent LSC quantitation. All samples were analyzed immediately after

-collection., All fecal samples were stored at 4°C prior to further qualitative

analysis.

For the qualitative and quantitative examinartion of the excreted fecal
zetabolites, a 3-gram subsample of the Day-l and Day~2 combined fecal excretz
from each treated animal was analyzed. Analysis was carried out izmediately
after the termination of the animal holding period. Fecal excreta was first
eXtracted three times (15 minutes each) using 30 ml of methamol-water (9:1)
solvent mixture. The solvent extract and solid fecal materials wera separated
by centrifugation (2000 rpm for 10 minutes). The combined methanol-water
solvent extract was quantitatively analyzed by L3C for the total amount cf
solvent extractable metabolites. The volume of the methamol~water solvent
extract was then concentrated to approximately 15 ml by rotor evaporationm. The
final volume of this concentrated fecal solvent extract was adjusted to 30 ml
using 0.01M phosphate buffer (pH 7.4) and extracted three times with equal
volumes of ethyl acetate. The combined ethyl acetate solvent extract was dried
OVer anhydrous magnesium sulfate, concentrated and the organo-soluble fecal
Tetabelites of 14C—p‘nenoxyp‘nenyl—SD 43775 were analyzed by two-dimensilonad TLC,

v A 38
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Radioactivity remaining in the agueous phase after organic sclvent
extraction was considered as fecal water-soluble conjugates and was quantitated
by LSC. If the amount of radiocactivity rewaining in the aqueocus fraction
:epresented greater than 5% of the initial applied radicactivity, then this
aqueous phase was further subjected to acid hydrolysis at pH 1 at 90°C for 4
hours. Radioactivity released by acid hydrolysis was recovered by organic
solvent extraction (three times with equal volumes of ethyl acetate), dried over
anhydrous magnesium sulfate, concentrated and analyzed by two—-dimensional TLC.

Radicactivity remalning in the solid fecal residues after the inicizl
-ethanol-water solvent extraction was considered as unextractable materials and

was not further qualitatively analyzed.

PRI F ORI ST T A S AT e ‘

~J., Animal Sacrifice and Tissue Sampling Procedures

Contral and treated animals were sacrificed 5 days after the
" administration of 14C-phenoxypheny1-SD 43775. Each animal was regoved from its
respective metabolism cage and its final body welght was recorded. Sacrifice
was carried out by decapitation. Control animals were sacrificed prior to tha
lécophenoxyphenyl-SD 43775 treated animals to minimize cross contaminaticn.

The required tissues were excised from each experimental animal in the
order that follows. Specizl care was taken to prevent contamination between

individual tissues.

Whole blood, approximately 2 ml anticoagulated with ethylenediamine
tetrazacetate (EDTA, 10 mg), was collected from the severed czrotid arteries in =z
15~nl centrifuge tube immediately after sacrifice. Lung, heart, liver, kidney,
gonads, ingulnal fat, back fat, muscle (from the hind leg), and brain were
cbtained. 411 organs and tissue samples, except blood, were individually

‘weighed, placed in prelabeled vials and stored frozen prior to anmalysis. All
organ and tissue weights were recorded in the Animal Tissue Recerd (Appendix

IX). The remaining carcasses were labeled accordingly and sealed in polyester
bags and stored frozen (-10°C).

Tissues were subsampled (triplicate subsamples approximately 100 zg)
and quantitatively analyzed for total 14C-phenoxyphenyl-SD 43775 equivalent
residues by oxygen combustion techniques and LSC.

K. Radioassay

Radiocactivity was quantitated by using a Packard Model 2660 Liguid
Scintillation System. Counting efficiency determination was carried out by
using the external standard ratio (ESR) technigue. The actual guench curve wzs
determined at a monthly interval to insure its validity. 4n example of the
instrument print-out for the counting efficiency correlationm with ESR is
Presented in Appendix X. Radioactivity was analyzed in 15 =zl c¢f Aquasol-2
seintillation solution. Radicactive areas on the TLC plate after seclvent
development were removed by sceraping and znalyzed for radicactivity in an

Aquasol~2/water (1l:4 ml) gel system.

Radicactive residues associlated with animal tissues and fecal excre:a

¥eTe snalyzed by weighing approximately 100 mg each of the subsample into =
Combusto-Cone sample holder (Packard Instrument Co.) and combusted in a Packard
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vodel 306B TriCarb sample oxidizer. Combustion efficiency of the individual
rissue was determined using controel animals and calibrated
14c-chlorophenyl-SD 43775 solution as internal recovery standard. Counting
solution included Carbo-Sorb and Permafluor V (10:12 ml) mixture.

L. Chromatog;aphic Procedures

The chemical mnature of the radiocasctivity recovered in the urine, feaces
and other selected organ tissues was qualitatively and quantitatively analyzed
by TLC. Two~dimensional TLC (silica gel F=-254, 0.25mm thickness, E. Merck) was
performed in the following solvent system combinations.

(A) Hexane—acetone-HoAc {25:25:1)

{(B) Toluene—ether-Holc (75:25:1)

The Re values of SD 43775 and other model metabolites are presented in
Table 2. Reference standards were visualized under UV l1ight. TLC plates were

scanned for radiocactivity by either using a Berthold LB 2760 TLC scanner or &
Berthold L2 292 Beta Camera (Beta Analytical Inc.). Final visual confirmation
of the distribution of 1%C- -phenoxyphenyl=5D 43775 and its metabolites was
carried ocut by autoradiography on Kodak SB-54 single-coated blue sensitive x-ray
film (Eastman Kodak Co.).

Capillary gas~liquid chromatography was carrled out using a 25z x
0.37mm I.D., SE-30 WCOT glass column in a Varian 3700 gas-liquid chromatograph
equipped with a 63%i electrom capture detector. Isothermal analysis was carried
out at injector, coelumn and detector temperatures of 280, 245 and 320°C,
respectively. The helium carrier gas and nitrogen make up gas flow rate through
the detector were 3 and 36 ml/minute, respectively. On-column splif ratic was
controllied at 10:1 ratio.

Radio=gas—1iquid chroﬁatography (RGLC) was carried out using a Varian
1440 gas~liquid chromatograph equipped with a flame ionization detector and =
Packard Model 894 gas-proportional counter. Tne column used was a2 lm x 2em I.D.
glass column packed with 3% OV-10l on 80/10C mesh Supelcoport {Supelce Co.).
The air, hydrogen and helium flow rates for RGLC were 210, 320 and 30 ml/minute,
respectively. The helium and propane quench gas flow Ttates for the
gas-proportional counter were 120 and 15 ml/minute, respectively.
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F TABLE 2 Rg values of SD 43775 and its metabolites on Silica
E gel F 254 plates using two solvent systems
¥
E
E
E
; Re
E System 1 Svstem 2
E SD 43775 0.78 0.72
P 0.60 0.40
¥ SD 44607 0.49 0.38
SD 46114 0.41 0.16
: Solvent system 1 Hexane-acetone~HoAce (25:25:1)
i Solvent system 2 Toluene-ether-HoAc (75:25:1)
é

Carrier

T

e i A

i o

©GC_setting
Stationary phase
Solid support
Column size and materiazl

Column temp
Transfer line
Solvent Vent

M8 setting

Electron energy
Electron multiplier voltage 1800 V
Imigsion current

Preamplifier sensitivirty

. Mass spectroscopy in electron impact mede (EIMS) was carried out on the
. Finnigan 3200 nmass spectrometer with the instrument settings as follows:

SE-30

WCOT column

I"2n x 0.3 =m ID, glass

He approximately 3 ml/min

100°C for 2 min;progran @ 15°C/min. ro 280°C
Approximately 250°C

at 2 min

70 &V

1.0 ma
1077 a/v
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M-. Data Handling and Presentation

All raw data obtained from this metabolism study were recorded
¢irectly and promptly into laboratory notebooks designated for this study. Raw
data are records of any original experimental observation which are necessary
for the recomstruction of this experiment and the evaluation of this report.
the following experimental records were also established as a permanent file on
the HP-3000 computer system. Such files include the Animal Resource Record
(appendix IV), and the Animal Physiology Record (Appendix VI).

. All experimental observations (urine volume, feces weight, tissue
aeight, subsample volume and weight and the radicactivity associated with these
samples) were also presented as the Animal Tissue Record (Appendix IX) and the
txcretion and Tissue Distribution Profile (Appendix ¥I). The percent T of applied
1bc-phenoxyphenyl-SD £3775 equivalent residues recovered in the urine and fecal
! excreta of the treated animals were calculated by using Computer Program-2
E (Appendix XII). Standard student”s t-test was used to calculate the significant
E
g

level between experimental and control animals.

All raw data from this study were submitted to the BSRC Archives under
designated Protocol PPL-22-009-80 code number for permanent storage.

N. BRilological Samples Storage and Retention

All biological samples generated from this study (animal excreta,
organ tilssues, animal carcasses, eftec.) were packaged and stored in the Building
16 walk~in freezer at BSRC at -10°9C under the designated Protocol PPL-22- 009 80

code nmumber for a minimum of five years.

0. Good Laboratory Practice Compliance Program

§ This metabolism study was conducted in accoerdance with the guidelines
g specified under the Good Laboratory Practice Guideline (CFR, wvol. il, no. 247,
3 page 59986-60020, December 22, 1978). A Standard Operation Procedures (S0P)
E package designated for this metabolism study under the code number of Protocol
E PPL-22-009-80 was prepared and submitted as raw data te the BSRC Archives for
permanent storage. The table of contents of this SOP package is presented in
= Appendix XITIT.
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CHEMICAL: Pydrin insecticide, benzeneacetic acid, 4-chloro~a—(1
methyl ethyl)-cyano-(3-phenoxyphenyl) methyl ester:

\ . /’% £ N\

.-i \g/ D §./

TEST MATERIAL: The test material was a preparation containing 85% of
the Y 1isomers, SD 92459, It was prepared by repeated preparative
thin layer chromatography (7LC) of {C] chiorophenyl-3D 43775 with
hexane-tetrahydrofuran (927:3). The specific activity was 43.9 mCi/mg,

“the radiochemical pur1ty greater than 99.5%, and the X/Y isomeric
ratio 8/92.

CI-C

\'#
l:o
n-o
=
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11.

CONCLUSTONS:

When the insecticidally active stereoisomer of Pydrin, 14[C]—ch1oro—
phenyi-SD 92459, was administered to male and female rats in a single
oral dose of 8.4 mg/kg, radicactivity was rapidiy eliminated in the
feces and urine; the majority of the radiocactivity was eliminated in
24 hours. There was a lack of bioconcentration of radicactive
residues in most tissues; detectable levels were found after 5 days
only in the Tliver (0.17 ppm equivalent/g) and fat (1.37 ppm equiv-
alent/g). Over 25% of the residues in fat were undegraded SD 92459.
Examination of urinary metabolites indicated a metabolic cleavage of
the ester linkage followed by further oxidation to an acid moiety
which was excreted free or as a glucuronide or sulfate conjugate.
Some unmetabolized SD 92459 (approximately 38% of the administered
dose) was found in feces.

Under the conditions of the assay, the study is acceptable.
8 - see footnote 7.

BACKGROUND :

Pydrin possesses fwo asymmetric carbon atoms, the o C of the
a—Cyano-3-phenoxybenzyl alcohol moiety and C of the acid
moiety. The most active disomer as an insecticide has 25, oS
configuration. SD 92459, which is Y rich, contains an excess ratio
of the active stereoisomer. The excretion, bioconcentration, and
metabolism of the active stereoisomer were studied after a single
oral dose in male and female rats.

MATERIALS AND METHODS (PROTOCOLS):

A. Materials and Methods:

1. The test animals were male and female Sprague-Dawley rats
(Simonsen's Laboratories, Giiroy, CA), 7 weeks of age, and
weighing 175-200 g.

2. Control groups of 5 males and 5 femailes received a single
dose of 5 mi/kg corn o011 and were maintained to monifor basic
animal physiological parameters under sham conditions of the
experimental groups. Four/sex were maintained 1in Nalgene
metabolism cages and one/sex in Stanford all glass metabolism
cages. Daily food and water consumption and urine and feces
production were measured.

]Qn]y items appropriate to this DER have been included.
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3. Treatment group 1 consisted of 1 male and 1 female given
single oral doses of 8.4 mg/kg ]4[C]—chloropheny1 SD 92459
and housed for 7 days in Stanford metabolism cages to monitor
for volatile radioactivity and exhaled 14[C02]. If no
14[CD ] was found in 48 hours, collection of expired air
was discontinyed.

4, Treatment group 2 consisted of 5 rats of each sex given a
single oral dose of 8.4 mg/kg test material and maintained
individually for 5 days in Nalgene metabolism cages with
s1ightly modified feeders that eliminated food contaminating
urine and feces. Food and water intake were measured daily
and urine and feces collected daily.

5. Urine volume was measured, the volume then brought to 25 mil
and an aliquot radicassayed by 1liquid scintillation counting
(LSC). For metabolite identification, urine samples for days
1 and 2 were combined, adjusted to pH 3 and extracted 3 times
with equal volumes of ethyl acetate. The resulting agueous
phase was adjusted to. pH 5.0, enzymatically hydrolyzed with
sulfatase and B-glucuronidase, and then extracted 3 times
with equal volumes of ethyl acetate. If more than 5% of the
initial radiocactivity remained in the agueous phase, the
sample was subjected to acid hydrolysis for 4 hours at 90°C at
pH 1.0 and then extracted with solvent. The organic phases
were concentrated and subjected to TLC.

6. Feces were weighed wet, then freeze dried and reweighed. An
aliquot (100 mg) was combusted and radicactivity determined
by LSC. For identification of metabolites a 3 g subsample of
feces (days 1 and 2 coltection) were combined, extracted 3
times with 30 ml MeOH:Hp0 (9:1) and radiocactivity determined
on an aliquot. The extracts were concentrated, adjusted to
pH 7.4, extracted with equal volumes of ethyl acetate, and
the organic phase brought to dryness. If fhe aqueous phase
contained greater than 5% of the vradiocactivity it was
hydrolyzed at pH 1.0 and 90°C for 4 hours and extracted with
ethyl acetate. The organic phases were subjected to 2
dimensional TLC.

7. Animals were sacrificed at 5 days, 2 ml blood collected in
EDTA, and the following tissues trimmed and weighed: lung,
liver, heart, kidneys, gonads, inguinal and back fat, muscle,
and brain. Radioactivity was determined on triplicate 100 mg
subsampies by combustion and LSC.

8. Radioactivity was determined by LSC in Aquasol (liquid
samples) or  Carbosorb-Permafluor (CO0, from combusted
samples). Quench correction was determined monthly, and
efficiency was determined by the external standard counting
method. Combustion efficiency was determined on tissue
sampies of control animals to which an internal standard
14[C]—test material was added.
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. Thin layer chromatography solvents were: hexane/acetone/HOAc
(25/25/1) and toluene/ether/HOAc (75/25/1). Reference samples
chromatographed on thin layer plates were visualized by uv
1ight and radicactivity located by radicautography. GLC was
performed with a varian chromatograph with electron capture
and radio-gas-liquid chromatography used a flame ionization
detector and a Packard gas proportional counter, Mass
spectrometry used the electron impact mode.

B. Protocol: Detailed methods are given in Appendix A.

. 12. REPORIED RESULTS:

There were no observable behavioral effects or toxic sagns in dosed
animais. Food consumption and water intake were similar in dosed and

control rats.

In the pre11m1nary study, there was no 14EC03] or 14[C]-
volatiTes 1n exhaled air of one male and one female administered
8.4 mg/kg 14[C]-test material and maintained din an all glass
metabolism chamber for 2 days. Further studies were carried out in
Nalgene metabolism chambers without expired air collection.

Urinary and Fecal £xcretion:

There was a rapid elimination of the administered radiocactivity in
the urine and feces (Table 1). Approximately 29 and 28 percent of
the radiocactivity was recovered in urine of males and females 24
hours after dosing, respectively. The second-day urine contained
4-6% of the administered label, and from urine collected on days 3-5
only 2-3% of the radiocactive dose was recovered. Likewise, elimina-
tion of radioactivity in the feces in 24 hours was 52% and 51% of the
administered dose in males and females, respectively. The total
radicactivity recovered on day 2 was 4% in males and 8% in females,
and approximately 1% was eliminated on days 3-5.

TABLE 1. Excret1on of Radioactivity after a Single Oral Dose
[C] Chlorophenyl-SD 92459 in Rats

Percent of Administered Dosed

Males Femaies
Urine 36.373.0 35.1+7.4
Feces 56.9+ 9,2 59.9+8.3
Total ‘ 93.2+ 4.5 95.0+8.8

a4 Mean + SD for 5 animals
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Urine samples were pocled for each animal for day 1 and day 2 and
extracted with ethyl acetate. The water soluble conjugates were then
enzymatically hydrolyzed and extracted into ethyl acetate. Table 2
shows the distribution of radioactivity. The organic fractions were
then concentrated, and qualitatively and quantitatively analyzed by
two dimensional TLC and 1liquid scintiilation counting. The non-
conjugated and conjugated metabolites were analyzed for each animal.
There was no qualitative difference in the distribution of metabolites
between males or females; however, there was some variability in the
amounts of metabolites between individual animals. The major urinary
metabolites were: 4-chloro—a—(T-methylethyl)benzeneacetic acid
{(SD 44064, 5-13%), 4-chioro—e—(2-hydroxy-1-methylethyl}benzene-
.. acetic acid (SD 53919, 3-7%), .and 4-chloro-a-hydroxy-a{2-hydroxy-
- T-methylethyl)benzeneacetic acid (SO 90930, 2-5%). Table 3 summarizes
the mean percent of the administered radicactivity in urinary metab-
olites. Four to 5 minor metabolites were not jdentified.

TABLE 2. Distribution of the Eliminated '4[C]-Chlorophenyl-SD 92459
Residues in the Urine of Male and Female Rats

Percent of Administered
Radiocactivity Recovered

Ha?ea ?ema]ea

Qrganic Extractable 23.7110.2b 28.0t5.3
Water Sotuble Conjugates 10.4+ 4.1 6.0+3.9
Released after Enzyme Hydrolysis 6.7 2.7 3.412.6
Unextractable 3.7+ 1.6 2.6%1.3
Total 34.1114.2 34.049.2

aN=5.
b Mean + standard deviation.



HED Records Center Series 361 Science Reviews - File R026247 - Page 136 of 159

TABLE 3. Radqo1abe1ed Metabolites in Urine of Rats after Administration

of 14[C]-Chloropheny1-SD 92459
Percent of Administeredaﬂose
MetaboliteP Sex Nonconjugated Conjugated Total
SD 52667 M 0.8 0.7 1.5
F 0.7 0.1 0.8
D 44064 M 7.5 1.3 - 8.8
F 8.6 1.0 9.7
SD 53065 M 6.1 .40 0.5
F NDC 0.30 0.3
SD 53919 M 5.6 — 5.6
F 4.9 — 4.9
SD 52666 M 3.2 - 3.2
F 2.2 - 2.2
Sp 90930 M 11 2.0 5.1
F 4.5 1.7 5.6
Other M 4.6 1.5 9.8
' F 6.9 0.9 10.4
Totald M : 23.8 6.7 33.9
F 24.2 3.0 34.0

a Mean of 5 males and 5 females combined.

The structural formulas of the metabolites are given in Appendix 8.

SD 52667 (o isomer): 3-(4-chlorophenyl)-dihydro-4-methyl-2(3H)-
furanone

SD 44064: 4-chloro-a-{1 methylethyl)benzeneacetic acid

SO 53065: 4-chloro-a-hydroxy-«-{1 methylethyllbenzeneacetic acid

SD 53919 (b isomer): 4-chloro-o—(2 hydroxy-l1-methylethyl)-benzene-
acetic acid

SD 52666: alpha isomer of SD53919

SD 90930: 4-chloro-ae-hydroxy-e—(2-hydroxy-1-methylethyl)benzene-
acetic acid.

{ND) = not detected; (--) not tabulated.

Includes radioactivity remaining in the aqueous phase after initial
organic extraction or after organic extraction following enzyme
hydrolysis.



13.

HED Records Center Series 361 Science Reviews - File R026247 - Page 137 of 159

Most of the radioactivity in feces collected on days 1 and 2 was
extracted by the organic solvent, a mean of 93.7% in males and 90.7%
in females. Chromatographic analysis showed that approximately 64%
of the radioactivity was unchanged 14[C]-test material whereas,
other major metabolites were the hyfldbxylated test compound (3
phenoxy-4-hydroxy derivative of SD 48838), and 4-chloro~a—(1
methylethyl)-benzeneacetic acid (SD 44064). The results are
summarized in Table 4.

Tissue Distribution:

It did not appear that there was bicaccumulation of the test compound

.or its radioactive metabolites in the tissues. The levels in blood,
Jung, heart, kidney, and muscle ranged from 0.037-0.056 ug equival-

ents/g wet tissue, which is only slightly above the limit of detection
(0.036 pg/g). In brain and testes, no radioactivity was detected.
Liver and fat 1in both sexes and ovaries had detectable levels
(Table 5). The level 1in the ovaries was attributed to contamination
of the tissue with fat. 1In an attempt to characterize the residues
in Tliver, 5 grams of liver from 2 males and 2 females were
homogenized in 20 ml1 of phosphate buffer, pH 7.4, and precipitated
with 10% trichloroacetic acid (1 ml1). Approximately 75% of the
radicactivity was soluble; the amount in the proteinaceous fraction
averaged 0.035 and 0.031 uyg equivalents/g tissue in males and
females, respectively
or about 0.02% of the administered radioactivity. Hexane extraction
of 1liver extract followed by gas-liquid chromatography failed to
recover any radioactive ]4[C]-ch1oropheny1*sn 92459. Samples of
fat from 2 males and 2 females were homogenized, extracted with
hexane and analyzed by GLC. In males 27-38% and in females 24-16% of
the radicactivity was extracted into hexane. Of the radioactivity
27.7 and 13.5% 1in males 15.7 and 15.6% in females was recovered as
the administered material.

STUDY AUTHORS® CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. After a single oral dose of 8.4 mg/kg ]4[C]—ch]oropheny1~
SD 92459 was administered to male and female rats, there was
rapid elimination of radioactivity in the feces and urine: the
majority of ]4[C}—1abe11ed material eliminated in the first 24
hours. No exhaled radioactivity was detected. Excretion was
similar in males and females. The examination of urinary metabo-
Tites by chromatography indicated metabolic cleavage of the ester
linkage followed by further oxidation to an acid moiety and
conjugation with sulfate or glucuronide. Undegraded SD 92453 was
found only in the feces. Tissue residue distribution data showed
a lack of bioconcentration of radioactive residues in blood,
heart, kidney, gonad, and brain. Detectable levels of radioactive
residues were found in the liver (approximately 0.11 ppm equival-
ents) and fat (approximately 1.37 ppm equivalents). No differ-
ences in tissue distribution were found between males and
females. Greater than 25% of the '%[C] residues found in fat
were undegraded SD 92459.
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TABLE 4. Radjoactive Metaholites in Rats' Feces after Administration
of 14{C]-Chloropheny1-SD 92459

percent of Administered
Radioactivity?
Males Females

Orqanic Extractable Metabolites

~ sp 92459° 35.

SD 44064

SO 48838

Others®
Unextracted
Water Soluble

38.

N W s B
[AC IR S T = - BT ~ SN -
W on W W
L JEEE T~ R T = T AR -« ]

Total 55.9 59.3

a .
Mean value for males and females combined.

b Unchanged test material. The structures of the metabolites are
given in Appendix B:
SDb 44064: 4-chloro—a-(1 methylethyl)benzeneacetic acid
SD 48838: 4-cthloro—a-(1-methylethyl)-cyano-({3-phenoxy-4-hydro-
xypheny1) methyl ester bhenzeneacetic acid.

o . o - . .
Radicactivity remaining at the origin of TLC plate and minor metab-
olites.

TABLE 5. Residue Level of '4{C]-Chloropheny)1-SD 92459
in Male and Female Rat Tissues

ug Equivalents/g Wet Tissue?

Males Females
Liver 0.106+0.022 0.102+0.020
Fat 1.375+0.551 1.356%0,380
Ovaries ' -— 0.245+0.191

8 Mean and standard deviation; 5 animals
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B. A quality assurance statement was not present.

REVIEWERS' DISCUSSICN AND INTERPRETAIION OF STUDY RESULTS:

The authors' conclusions were supported by the individual animal data.
The protocol was adequate and the study was well conducted and re-
ported. We assess that the study is acceptable under the conditions
it was conducted. Recoveries of radioactivity were high. The levels
of specific activity of the test compound were sufficiently high to
detect equivalent residues in animal tissue at a level of 0.005 to
0.009 of the administered dose using 100 mg samplies of tissue. Com-

bustion efficiencies ranged from 89.8-96.2%. Radioactive samples of

urine and feces were corrected for quenching and counting efficiency
in the SC system. Although there was some variability from animal to
animal in percent of radioactivity in various fractions or metabo-
lites, this is to be expected, and sufficient animals were used to
calculate mean values for all parameters.

The test material was well characterized by chromatographic means
from the data presented. Data on autoradiograms of the two dimen-
sionally chromatographed plates were presented in the report. Data
were not presented for the GLC/MS identification of the metabolites;
however, detailed mass spectral analyses of the parent compound and
metabolites were presented 1in Study RIR-22-021-080 (Accession No.

259117).
15 - see footnote 1.

GBI APPENDIX:
Appendix A, Materials and Methods (Protocol), CBI pp. 4-17, 58-59.

10
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APPENDIX A
Materials and Methods (Protocol)
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1II. ‘Description of the Conduct of Experimént

=
b A. Test Compound

4] A377S labeled with carbon~l4 at the chlorophenyl-postion was used
for the separation of SD 92439.

N P PN
X

b—u a
/ ! noot o
Cr=el* A /'\.,/f'\of'

i N B oo -t

SD 43775

!

N
.

e

*Denoces carbon-l4.

The specific activity of the 1“'C-chloropheny1-SD 43775 was 43.7 microCuries/mg
as determined by capillary gas—liquid chromatography (GLC) and liquid
scintillation counting (LSC). Detailed calculation of the specific activity of
l“’"C-chlom:'apl'u:.-::lj,rl-SD 43775 is presented in Ag%endix II. Based on the sensitivity
of detection, the radiochemical purity of C~chlorophenyl-SD 43775 is greater
than 99.5% as determined by two-dimensional thin-layer chromatography (TLC) and
LSC- : R

i

IAC-chlorOphenyl-SD 92459 was prepared by the TLC preparatiwe
separation of 14C-chloropheny1—$b 43775. 1-"f"!?i--t:hlc:>1.'0p‘!'len:ayli.ﬁSD 43775 (72 mg, 2570
microCuries) was applied onto a l.0mm preparative silica gel TLC plate and
developed six comsecutive times in the hexane-tetrahydrofuran (97:3) solvent
system. SD 43775 was separated into two close bands and the bottom band
corresponded to the SD 92459. The yield of l4C-chlorophenyl-SD 92439 was 639
microCuries. The specific activity of 14C-chlorophenyl-SD 92459 was 43.9
microCuries/mg as redetermined by GLC and LSC. A detailed caleulation of the
specific activity of l4C-chlorophenyl-SD 92459 is presented in Appendix III.
The X/Y isomeric ratio of 14C-chlorophenyl-SD 92459 was 8/92 as determined by
capillary«~GLC (Figure 1). The radiochemical purity of léc-chlorop‘uenyl-SD 92459
is greater than 99.5% as determined by autoradiography of two~dimensional TLC
(Figure 2) and LSC. 4 stock solution of '%C-chlorophenyl-SD 92459 in
dichloromethane was stored at =4°C prior use.

B. Test Animals

Male and female Sprague-Dawley albineo rats (SIM:SD £l strain, 7 weeks

- old, weighing from 175-200 grams each) were obtained from Simonsen’s

Laboratories, Gilroy, California. The number of total test animals, their

experimental identification number, sexes, arrival date, initial body weight,

experimental treatment date and thelr corresponding bodyweights are summarized
in the Animal Resource Record (Appendix IV).
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Autoradiogram of 14C-chlorophenyl-SD 82459

Figure 2. T
used in this study
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C. Test Animals Housing and Caring

=
= All pewly received znimals were identified by ear code, weighed and
housed individually in a suspended cage system (Lab Products, Rochelle Park, NJ)
equipped with an automatic water feeding system (System Engineering, Napa, CA)
and were given free access to food (Purina Rodent Chow) and water. The chemical
analysis of the lab chows and the water used in this study are presented in
Appendix V A and B. The physiclogical conditions and the behaviorazl patterns of
the test animals were observed and recorded twice daily. Daily observations
were recorded in the raw data file submitted for storage at BSRC Chemical
Archives under Protecol ¥Wo. PPL=22~-009-80. The daily food intake, water
_ consumption, urine volume and feces weight for each experimental animal were
s recorded and presented in the Animal Physiological Record (Appendix VI).

D. Route of Administration -

14C—chlorophenyl-SD 92459 was formulated in corn oil immediately prior
to treatment and the appropriate dose (8.4 mg/kg) was administered to the test
animals by stomach intubation at 2 constant volume dose of 5 ml/kg-
14C-chlcrophenyl-sn 92459 treatment solution (30 mg) was prepared by diluting
14C-chlor0pheny1-SD 92459 stock solution (3.5 mg, X/Y ratio 8/92, specific
activity 43.9 microCuries/mg) with unlabeled SD 51142 (PYDRIN® Y, 25 mg, X/Y
ratio 1/99, Figure 1) and SD 51143 (PYDRIN®ZX, 1.5 mg, X/Y ratio 85/15, Figure
1) in the final volume of 17.8 ml of corn oil. The final concentration of
SD 92459 in this treatment solutiocn was 1.68 mg/m]l and had the final specific
activity of 5.76 microCuries/mg. The X/Y ratic of the 14C—chlcrophenyl-SD 9245¢%
‘treatment compound was approximately 9/91 as determined by capillary GLC (Figure
~3)+. The level of specific activity of lac*chlorophenyl—SD 92459 allowed the the
detection of SD 92459 equivalent residues in the animal tissues at the level of
0.5 to 1% of the applied radicactivity. Animals were fasted for 16 hours pricr
to dosing with free access to water. Control animals were treated with cora oil
only. The actual dose of lAC-chlorophenyl-SD 92459 for each individual animal
received is summarized and presented in the Animal Physiological Record
(Appendix VI). Food was returned to all control and treated animals one hour
after dosing. '

it

E. Animal Treatment Groups

Experimental animals were organized into the following treatment
groups -

1. Control Treatment Groups

Five malé and 5 female (80RO01-80R010) (single oral, corm oil, 5
ml/kg). Animals were treated on June 18, 1980 and were maintained
individuslly 4in a Nalgene Metabolism Cage umnit (4 males and 4
females) and an all glass Stanford metabolism chamber (1 male and
= ' 1 female) for 7 days. The purpose of this contol treatment group
== was to provide the basic animal physiological parameters (such as
daily food apd water intake, urine and feces excretiom profile,

ete) of the treated animals maintained under ~laboratory

Ty A i
ui‘.;-?..u
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Figure 3 Isomeric composition of the dosin§4solution

of l4c-chlorophenyl-SD 92459 and
phenyl-SD 43775
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experimental conditlons. Individual bedy organs and.tissues of
the animal in the control treatment group were also used to
establish the normal = background level, sensitivity of the
radicanalysis and the limit of determination of
14C~chlor0pheuyl-sn 92459 equivalent residues by analytical
procedures used in this study.

2. légechlorophenyl-SD 92459 Treatment Group I

1 male (80R082) and 1 femzle (80R077) (single oral,
14C-chloropheny1-SD 92459, 8.4 mg/kg). Animals were treated on

 September 18, 1980 and were maintained individually in an
“all-glass Stanford metabolism chamber for 2 days. The purpose of
this treatment group was to demonstrate that ne “ COZ or other
volatile radioactive materials were exhaled in the rﬂspired air of
the - treated animals during the initial 48 hours immediately after
dosing. Data from this study justified that the requirement for
the monitoring of the exhaled air from the treatment group II is
waived.

3. 14C-Chlorophenyl—SD 92459 Treatment Group II

S-male (80R072,74,76,78 and 80) and 5 female (80R069 73,75,79 and
8l) (single oral 14C—chlorophenyl-SD 82459 8.4 mg/kg), 1 male
(80R070) and 1 female (80R071) (control, corn oil, single oral, §
ml/kg). Animals were treated on September 18, 1980 and were
maintained individually in Nalgene metabolism cage units for 3
days. Animal physiological parameters (daily food and wate:
intake, urioe and feces excretion profile) were recorded daily.
The rates of excretion of 14C-ehlorophenyl-SD 92459 equivalent
residues in the urine and feces were also monitored daily. At the
end of the Day-5 holding period, animals were sacrificed and
individual organ tissues were collected and radicassayed for
14C-chlorophenyl-SD 92459 equivalent residues.

The actual dose of l4C-chlorophenyl-SD 92459 and comtrol corm oil
carrier administered to each i1individual test animals are
summarized in Table 1. ’
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F. Preliminary All-Glass Metabolism Chamber Holding Study

A preliminary range—-finding experiment was carried out using 1 female
(80R077) and 'l male (80R082) rat treated with a single oral dosage of 8.4 mg/kg
of lAC-chlorophenyl«SD 92459, Animals were maintained in individual Stanford
all-glass metabolism chamber (Model MC 3000, Stanford Glassblowing Laboratories,
Palo Alto, CA) and allowed free access to food and water one hour after dosing
A schematic diagram of this all-glass metabolism chamber unit is presented in
Appendix VII. This is an air-tight structure that allows a continuous
monitoring of 14C02 generation and the separate collection of urime and feces

excreta. ! CO7 was collected over a CO2 absorption tower which contained 250 ml
of ethanolamine. Several minor modifications were added to this existing unit.

A manifold system was used which provided an independent fine control of the
amount of air passing through each individual metabolism chamber. Gas washing
bottles (Laboratory Glass Apparatus, Berkeley, CA) were modified to provide a
continucus monitoring of the generation of 1LC02 during the entire holding
periods. A detailed description of this experimental setup is presented in

Figure 4.
G. Nalgene Metabolism Cages Holding Study

A control treatment group (5 male and 5 female) and the
lz‘C-chlorophenyl-SD 92439 treatment group II (5 male and 5 female) plus 2
control animals (1 male and 1 femzle) were maintained individually in Nalgene
metabolism cage units (Sybron/Nalge Co., Rochester, NY). 4 description of the
assembly of the Nalgene metabolism cage unit is presented in Appendix VIII,
Although these metabolism units are not designed for the collection of LL‘*COZ
from the exhaled air of the treated animals, they were excellent and efficient
in the separate collection of urine and feces excreta. A group of 10-12
metabollsm cages weré used in each experiment. Animals were allowed free access
to food and water. Because of the poor design of the food container, animals in
control treatment group were able to carry extra food pellets back into the main
metabolism chamber, which resulted in the contamination of both the urinme and
feces excreta. Modification of the food container on these Nalgene metabolism
cages was carried out prior to the initiation of the 14C-chlor0phenyl-SD 92455
treatment group II study and resulted in the eiimination of the cross
contamination of the urine and feces excreta by the food diet {Figures 5 and 6).

A detailed description of this modification is presented in a separate report
(RIR-22-018-80).3)

a} RIR~22-018-80 Modification of the Diet Feeder in the Nalgene Metabolic
Cages for Rats to Minimize Contamination of Excreta.
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Figure 3A _MODIFICATION OF METABOLISM FEED CHAMBER FOR R.'ATS

Modified Form _ _ Original Form

Feed Container

Wasted Feed

—\“.

Cross-5ecticnal Side Viaw

1

. 20-gauge stainless steel

/F’

I

20-gzuge stainless
steel wire

s

1!

i

i
i

L

. falatatal
Front Viaw N e A



HED Records Center Series 361 Science Reviews - File R026247 - Page 152 of 159

RIR-22-022-80

004681

H. Urine Sampling and Analysis

Urine excreta from all the control and 140~chlor0phenyl-SD 92458
treated .animals were collected dally and the total urinme volume from each
individual animal was recorded into the Animal Physioclogy Record {Appendix VI).
The final volume of each individual dally urine excreta was then adjusted to a
final volume of 25 ml with C.0l M phosphate buffer (pH 7.4). Triplicate 100~-ul
aliquots were sampled and the total daily 4C-chlorophenyl-SD 92459 equivalent
residues present in the urine excreta was quantitatively analyzed by LSC., All
samples were analyzed immediately after collection. All urine samples were
stored at 4°C prior to further qualitative analysis.

For the quantitative and qualitative examination cf the excreted
urinary metabolites, 15 ml aliquots of the Day-l1 and Day-2 urine samples from
each treated animal were combined for analysis. Analysis was carried out
immediately after the termination of the animal holding period. Triplicate
100=-pl aliquots were subjected to LSC quantitation. The pH of the combined
urine sample was adjusted to pE 3 with 1 ml of 6N hydrochloriec acid, and
extracted three times with equal volumes of ethyl acstate. The organic extract
was dried over anhydrous magnesium sulfate, concentrated and analyzed by
two~dimensional TLC.

Water-soluble conjugates remaining in the aqueous phase after the
initial ethyl acetate extraction were subjected to enzyme hydrolysis. GEnzyme
hydrolysls was carried out at 35 + 19C for 12 hours using approximately 1x104
units of the sulfatase/R-glucuronidase enzyme (No. S-9126, Sigma Chemical Co.,
one enzyme unit will hydrolyze 1 umole of nitrocatechol sulfate per hour at pH 5
at 37°C). Water-soluble conjugates released during enzyme hydrolysis were
recovered by extracting the aquecus phase three times with equal volumes of
ethyl acetate. Organic solvents were drled over anhydrous magnesium sulfate,

" concentrated and further analyzed by two-dimensional TLC.

Radioactivity remaining in the agueous phase after enzyme hydrolysis
was quantitated by LSC. If the amount of the radicactivity remaining iz this
aqueous fraction represented greater than 5% of the initial applied
radicactivity, this aqueocus phase was further subjected to acid hydrolysis at ¢k
1 at 909C for & hours. Radicactivity released by the acid hydrolysis was
recovered by organic solvent extraction (three times with equal volumes of ethyl
acetate), dried over anhydrous magnesium sulfate, concentrated and analyzed by
two—dimensional TLC.

Radiocactivity remaining in the urine sample after the initial organic
solvent extraction, enzyme hydrolysis and acid hydrolysis were considered as
unextractable materials and were not further qualitatively analyzed.

I. Sampling and Analysis of Fecal Material

Fecal excreta from all the control and 15C-chlcrophenyl-SD 82459
treated animals were collected daily and the total fecal wet weight from each
animal was recorded into the Animal Physiological Record (Appendix VI). Dally
fecal excretion was freeze dried in a freeze dryer (Thermovac Industries Corp.)
far 24 hours and the final resulrant dry weight was also recorded. Dried fecal
macerials were pulverized by using a microanalyticazl w=mill (Tekmar Company).
Percent of the applied radiocactivity recovered in the daily fecal excreta was

LR T P
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quantitatively analyzed by oxygen combustion of triplicate fecal subsamples
(approximately 100 mg esach) by using a Packard Model 306B sample . oxidizer and
subsequent LSC quantitation. All samples were analyzed immediately afrer
collection. All fecal samples were stored at 49C prior to further qualitative
analysis.,

For the qualitative and quantitative examination of the excreted fecazl
metabolites, a 3-gram subsample of the Day-l and Day-2 combined fecal excreta
from each treated animal was analyzed. Analysis was carried out igmmediately
after the termination of the animal holding period. - Fecal excreta was first
extracted three times (15 wninutes each) using 30 ml of methanol-water (9:1)

.solvent mixture. The solvent extract and solid fecal materials were separated
by centrifugation (2000 rpm for 10 minutes). The combined methanol-water

solvent extract was quantitatively analyzed by LSC for the total amount of
solvent extractable metabolites. The volume of the methanol=-water solvent
extract was then concentrated to approximately 15 ml by rotor evaporation. The
final volume of this concentrated fecal solvent extract was adjusted to 30 ml
using 0.01M phosphate buffer (pH 7.4) and extracted three times with equal
volumes of ethyl acetate. The combined ethyl acetate solvent extract was dried
over anhydrous magnesium sulfate, concentrated and the organo—soluble feczl
metabolites of 14,C-chlor0phenyl-SD 82459 were analyzed by two~dimensional TLC.

Radioactivity remaining in the agueous phase after crganic solvent
extraction was considered as fecal water-soluble conjugates and was quantitated
by LSC. If the amount of radiocactivity remaining in the aquecus fractior
represented greater than 5% of the initial applied radicactivity, ther this
aqueous phase was further subjected to acid hydrolysis at pH 1 at 809C for 4
hours. Radiocactivity released by acid hydrolysis was recovered by organic
solvent extraction (three times with equal volumes of ethyl acetata), dried over
anhydrous magnesium sulfate, concentrated and analyzed by two-dimensional TLC.

Radicactivity remaining in the solid fecal residues after the initizl
methanol-water solvent extraction was considered as unextractable materials and

was not further qualitatively analyzed.

J. Animal Sacrifice and Tissue Sampling Proceduczes

Control and treated animals wera gacrificad 5 days after the
administration of 14C-chlorophenyl—S_D 92459. Each animal was removed from its
respective metabolism cage and thelr final body weight was recorded. Sacrifice
was carried out by decapitation. Control animals were sacrificed prior to the
1“C-chlorophenyl-SD 92459 treated animals to minimize cross contamination.

The required tissues were excised from each experimental animal in the
order that follows. Special care was taken to prevent contaminztion betweern
individual tigsues.

Whole blood, approximately 2 ml anticoagulated with ethylenediamine
tetraacetate (EDTA, 10 mg), was collected fron the severed carotld arteries in a
15-m1 centrifuge tube immediately after saerifice. Lung, heart, liver, kidney,
gonads, inguinal fat, back fat, muscle (from the hind leg), and brain were
obtained. 411 organs and tissue samples, except blood, were individually
weighed, placed in prelabeled vials and stored frozen pricer to analysis. A1l
organ and tissue weights were recorded 1in the Animal Tissue Record (Appendix
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IX). The remaining carcasses were labeled accordingly and sealed in polyester
bags and stored frozem (-109C).

Tissues were subsampled (triplicate subsamples approximately 100 mg)
and quantitatively analyzed for total 14C-chlorOphenyl-SD 92459 equivalent
residues by oxygen combustion techniques and LSC.

K. Radicassay
" Radioactivity was quantitated by using a Packard Model 2660 Liquid

Scintillation System. Counting efficiency determination was carried out by
using the external standard ratio (ESR) technique. The actual quench curve was

determined at a monthly interval to insure its wvalidity. An example of the

instrument print-cut £for the counting efficlemncy correlation with ESR is
presented in Appendix X. Radicactivity was analyzed in 15 ml of Aquasol-2
seintillation sqlution. Radicactive areas onm the TLC plate after solvent
development were removed by scraping and analyzed. for radioactiv1ty in. an
Aquasol-2/water (11:4 ml) gel system.

Radioactive residues assoclated with animal tissues and fecal excreta
were .analyzed by welghing approximately 100 mg each of the subsample into a
Combusto-Cone sample holder (Packard Instrument Co.) and combusted in a Packard
Model 3068 TriCarb sample oxidizer. Combustion efficiency of the individual
tissue was determined using control animals and calibrated
laC-chloroghenyl—SD 43775 solution as intermal recovery standard. Counting
solution included Carbo~Sorb and Permafluor V (10:12 ml) mixture.

L. Chromatégraphic Procedures

The chemical nature of the radicactivity recovered in the urine, feces

" and other selected organ tissues was qualitatively and quantitatively analyzed

by TLC. Two~dimensional TLC (silica gel F-254, 0.25mm thickness, E. Merck) -
performed in the following solvent system combinations.

(A) Hexane—acetone—HoAc (25:25:1)
(B Toluene-ether-HoAc (75:25:1)

The Re values of SD 43775 and other model metabolites are presented in
Table 2. Reference standards were visualized under UV light. TLC plates were
scanned for radioactivity by either using a Berthold LB 2760 TLC scanner or a
Berthold LB 292 Beta Camera (Beta Analytical Inc.). Final wvisuzl confirmation
of the distribution of 14C*chlorophenyl ~5D 92439 and its metabolites were
carried out by autoradiography on Kodak $B-54 single—coated blue sensitive x—rav
film (Eastman Kodak Co.).

Capillary gas—-liquid chromatography was carried out using a 25m x
0.37mm I.D. SE-30 WCOT glass column in 2 Varian 3700 gas-liquid chromategraph
equipped with a 63N1 electron capture detector. Isothermal analysis was carried
out at injector, column and detector temperatures of 280, 245 and 320°C,
respectively. The helium carrier gas and nitrogen make up gas flow rate through
the detector were 3 and 36 wml/minute, respectively. On-column split ratic was
controlled at 10:1 ratic.

LR N
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TABLE 2 Ry values of SD %‘ and its metabolites on Silica ﬂf}d 687
gel F 254 plates using two solvent systems

R
System 1 System 2

8D 43775 0.78 0.72

8D 52667 0.73 0.68

- SD 44064 0.70 0.38
~...8D 53065 0.62 0.23
08D 53919 0.58 0.13
5D 52666 0.48 .09

SD 90930 0.24 0.03

SD 48838 0.62 0.42

Solvent system 1
Solvent system 2

Héxane-acetone-HoAc {25:25:1)
Toluene-ether-HoAe (75:25:1)

Mass spectroscopy in election impact mode (EIMS) was carried out on the
Finnigan 3200 mass spectrometer with the instrument settings as follows:

GC setrting

Stationary phase
Solid support

Column size and material

Carrier
Column temp
Transfer line
Solvent Vent

MS _setting

Electron energy

Electronm multiplier voltage

Emission current

Preamplifier semsitivity

oS

SE-30

WCOT column

1.2m x 0.3 mm ID, glass

He approximately 3 rl/min

100°C for 2 min; program @ 15°C/min. te 280°C
Approximately 250°C

at 2 min

70 ev
1800 V
1.0 ma
10~7 a/v

GO
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Radio~gas—liquid chromatography (RGLC) was carried out using a Varian
1440 gas=liquid chromatograph equipped with 2 flame ionization detector and a
Packard Model 894 gas—proportional counter. The column used was a-lm x 2mm I.D.
glass column packed with 3% OV-101 on 80/100 mesh Supelcoport (Supelco Co.).
The air, hydrogen and helium flow rates for RGLC were 210, 30 and 30 aml/minute,
respectively. The helium and propane quench gas flow rates for the
gas—-proportional counter were 120 and 15 ml/minute, respectively.

M. Dazta Handling and Presentation

All raw data obtained from this metabolism study were recorded

‘direttly and promptly into laboratory notebooks.designated for this study. Raw

data are records of any original experimental observation which are necessary
for the reconstruction of this experiment and the evaluation of this report.
The following experimental records were also established as a permanent file on
the HP-3000 computer system. Such files include the Animal Resource Record
(Appendix IV), and the Animal Physiology Record (Appendix VI).

All experimental observations {(urine wvolume, feces welight, tissue
weight, subsample volume and weight and the radiocactivity zassoeclated with thesc
samples) were also presented as the Animal Tissue Record (Appendix IX) and the
Excretion and Tissue Distribution Profile (Appendix XI). The percent of applied
14C-chlorophenyl*SD9 equivalent residues recovered in the urine and fecal
excreta of the treate animals were calculated by using Computer Program-7?
(Appendix XII). Standard student”s t-test was used to calenlate the significani
level between experimentzl and control animals.

All raw datz from this study were submitted to the BSRC Archives unde:
designated Protocol PPL-22-009~80 code number for permanent storage.

N. Biological Samples Storage and Retention

All bioclogical samples generated from this study (animal excreta,
organ tissues, animal carcasses, etc.) were packaged and stored in the Building
16 walk~in freezer at BSRC at -10°C under the designated Protocol PPL-22-00%-80
code number for 2 minimum of five years.

0. Good Laboratory Practice Compliance Program

This metabolism study was conducted in accordance with the guidelines
specified under the Good Laboratory Practice Guideline (CFR, vol. 43, no. 247,
page 59986-60020, December 22, 1978). A Standard Operation Procedures (SOP)
package designated for this metabolism study under the code number of Protoccl
PPL-22-005-80 was prepared and submitted as raw data to the BSRC Archives for

permanent storage. The table of contents of this SOP package is presented in
Appendix XIII. ° '

cap
A
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TABLE OF COMPOUNDS

o CHs .
P, . =,
cz«< >o—<§—-‘—:—-"‘-'-7/ \n-e-of ‘E.
= §7 & N /" =
A

SD 43773: Beazsueaceric acid, Lch.i.cru- ‘/SD 44064: DNenzanezcesic acdd, 4mehlorg-

=e»{l-mathylethyl)=, cyano={3~phenoxy=
phenylimethyl estaz,

Sla CHa—=CH
c:-{.—.‘}_-é«—g-c:-f

CQ: /CHa
cx—{H\}—&-e-g-_ou 4

LAY

—g={l-mathylechyl)-.

CQ:: /CHz-OH
cl —{HE'—QL,H-E—OH
[ — ]

v SD 52668 (a fisomer): Beazeneacecis acid, SD 53919 (b isomer): Benzeneacesic acid,

bmehl grwae= (2=hydToxy=l-aechylachyl)-.

A .
Gﬁa—l—{:{m\\}i—c i

' 5D 52847 (= digomer): I({IR)«Furazone,
3=(4=chloTophenyl) dibydrowi=asrhyl=,

N

‘/SD 53065¢ Senzemsacscic acid, bmchlozew
-q—hydzury—a-(l—m:hylst.‘xyl)-.

://a\' P ¥ (=cHa) 2
e - \-:-/ ,
= N 9 N
N’ ez’
SD 48338: Zezzrmencat™s azodd, i

=chloro—a=(lenaziylertyl)=, =rans—
={3=phenoyyi=iydorrenanyl)zachyl
ascar,

bmchloTomg={2=nydToxy~l~aethylatkyl)~.

AF
CH:—I-—IO-/HEO-Ci

~
o=e

SD 53405 (@ iscmer): Z2(3E)=furanona,
J={4=cnloTopneanyl)dinydro~bmaasayle,

Qa/'.ﬂs
' Cl-{H‘SO—B—x‘-ﬁ%a

€D 5188%: Zenzeceacstic acid, dechloroe
=qe(l-aethylethyl~, mechyl sstaz,

58
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| . j 1
TABLE OF COMPQUNDS QU468

SD 90934

Benzeneacstic acid, s4~chloro-aipha=
~hydroxy=a | pha={z=hydroxy«s-mathyl=
ethyl)=, {Isomer A).

A~
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