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mecabolism s stuuy in order to rulfill data requlrements studies that
had been classified as Core-supplementary.

Responsge: A copy of the Data Evaluation Report is attached. An
Executive Summary is provided below:
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EXECUTIVE SUMMARY: The absorption, distribution, metakolism, and

excretion of RH-7592 wers studied in groups of Cri:CD BR rats (3-

5/sex/grcup) administer..]l a single oral gavage dose of 1 or 100
C

ng/kg -RH-7592 or admiiistered 1 mg/kg/day unlabeled RH-7592 (in
the diet) for 14 days followed by a single dose of 1 mg/kg Ye-
hydrogcen ¢ yanamide on day 15. [MRID #: 429008-01]

The study -Aemonstrated that radiolabeled RH-7592 is rapidly
absorbed, 2.-:ributed, and excreted following oral administration
in rats. Tccal 3- or 4-day recoveries of the radiocactivity were
high for all groups [90.40-104.49% of the administered dose].
Biliary excretion data indicated that systemic absorption of RH-
7592 was high for all dosing groups. The feces was the major route
of excretion [78.74-94.43% of administered dose] after 4 days post-
dosing, whilie recovery in the urine was 1low ([<1% of the
administered dose]. Tissue distribution and bicaccumulation of RH-
7592 appeared to be minimal since <1% of the administered dose was
recovered in tissues 4 dose after oral administration for all
dosing groups. No sex- or dose-related differences in absorption,
distribution, or elimination were found. Metabolism of RH-7592 was
extensive as shown by the numerous metabolites characterized and
isolated in the feces, bile, and urine. Furthermore, a dose~
related difference in metabolism was evident. The higher amount of
unmetabolized parent compound in the feces of the high-dose group
compared to the low-dose and repeated-dose groups suggested that
saturation of the metabolic pathway may be occurring at the high
dose.

This study is classified as Tore-Guideline. This study alone
satisfies the guideline rzquires2>nt for a metabolism study (#85-1)
in rats. Tt fFulfills the gquideline requirement. fr>r oral lawedcca,

D T ~—

ZIoNCQCIC, and regfed Ted -acse STWRILCS.

The study was conducted to upgrade a previously submitted
metabolism study [MRID #: 418750-17 and -18]. The results were
similar for the two studies. 1In the previous metabolism study,
metabolite analysis data for the low--dose and repeated-dose groups
were not provided; however, this study has addressed and satisfied
this deficiency.



FINAL

e R R

’ %

DATA EVALUATION REPORT

FENBUCONAZOLE
(RH-7592)

Study Title:

%Gc.RH-7592: Disposition and Elimination Study in Rats

Prepared for:

Office of Pesticide Programs
Health Effects Division
.S, Environmental Protection Agency
1921 Jefferson Davis Highway
arlington, VA 22202

Prepared by:
lement International Corporation

9300 Lee Highway
Fairfax, VA 22031-1207

December 13, 1993

W —réz;‘—;‘“ o Dore l.-/z' L;/q‘/

udil, .9,

LETAS
[ Hi f,—é::,-. :
N

Laren N.

s

Independent Reviewer: WM/}% Date /[}5{7f

QA Reviewer:

Tontract Number:

wiuiaq; McLellas, Ph.D.

%"" oz m . Date _//_Z_§’Z77(

fobh Liccidne, Pn.D.7 %

44D10075

Work Assignment Number: 3-39

Clement Number:
Proiect Officer:

172 -
Caroline Gordon .



RH-7592 Metacolism Sctudy (85-1,
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DATA EVALUATION REPORT

STUDY TYPE: Metabolism - Rat (85-1)

TOX CHEM. NUMBER: 723Q

P.C. CODE: 129011

MRID NUMBER: 429008-01

TEST MATERIAL: RH-7592; Fenbu.onazole

SYNONYH: {2-(A-Chlorophenyl)ethyl]-phenyl-lH-l.Z,Q-triazole-l-propanenitrile
REPORT NUMBER: 92R-060

SPONSOR: Rohm and Haas Company, Toxicology Dept., Spring House, Pa

TESTING FACILITY: Rohm and Haas Company, Toxicology Dept., Spring House, PA

IITLE OF REPORT: '“C-RH-7592: Disposition and Elimination Study in Rats.
AUTHORS: L.J. DiDonato and G.A. Hazelton
REPORT ISSUED: August 6, 1993

EXECUTIVE SUMMARY: The absorption, distribution, metabolism, and excrerion of
RH-7592 were studied in groups of Crl:CD®3R rats (3-5/sex/group) admxnlscered
a single oral gavage dose ~f 1 or 100 mg/kg lér.pu.yena or  noro: o o 2

g g mA meane o R Sl ofim lhe <ice) Do. s days foliuwed vy a single

dose of : mg/kg “C-hydrogen cyanamide on day 15.

The study demonstrated that radiclabeled RH-7592 is rapidlv absorbed,
distributed, and excreted following oral administration in rats. Total - or
4-day recoveries of the radiocactivity were high for all groups (90.40-104.49%
of the administered dose). Biliary excretion data indicated that systemic
absorption of RH-7592 was high for all dosing groups. The feces was the major
route of excretion (78.74-94.43% of administered dose) after & days
postdosing, while recovery in the urine was low (<1¥% of the administered
dose). Tissue distribution and bioaccumulation of RH-7592 appeared to he
minimal since <1% of the administered dose was recovered in tissues & days
after oral administration for all dosing groups. No sex- or dose-relatsd
differences in absorption, distribution, or elimination were found.
Metabolism of RH-7592 was extensive as shown by the numerous metabolites
characterized and isolated in the feces, bile, and urine. Furthermore, a
dose-related difference in metabolism was evident. The higher amount of
unmetabolized parenc compound in the feces of the high-dose group compared :o



RH-7592 Metabolism Studyv :33-1;

the low-dose and repeated-dose groups suggested that saturation of cher e

metabolic pathway may be occurring at the high dose. o N
This study is classifie as Core-guideline. This study alone satisfies the
guideline requirement :r a metabolism study (85-1) in rats. It fulfills the
guideline requirement tor oral iow-dose, high-dose, and repeated-dose scudies.

The study was conductaed to upgrade a previously submitted metabolism study
(MRID No. 41873:3-17, 418750-18; Tox. Chem. No. 723-Q; HED number 1-24993. The
results were similar for the two studies. In the previous metabolism study.
metabolite analysis data for the low-dose and repeated-dose groups were not
provided;. however, this study has addressed and satisfied chis deficiency.
Special Review Criteria (40 CFR 154.7): Nome.

A. MATERIALS

1. Test compound.

Description Unlabeled RH-7592 %c.RH-7592
Purity 96.7 - 99.97% 98.7%
Specific Activicy Not applicable 25.6 mCi/g
Position of Not applicable phenyl ring
Radiolabel

The structure and radiolabel position of RH-7592 are shown below:

uniformly labeled with %4¢C on the phenyl ring
2. VYehicle: Aqueous 5% methylcellulose

3. Test animals:

Species: Rat

Strain: Charles River Crl:CD®BR

Age and weight at study initiation: Not reported

Source: Charles River Kingston, Stone Ridge, NY

Housing: Individually in Nalgene metabolism cages; rats in groups E
and F were housed individually in metal hanging cages during che
dietarv pretreatment phase.

Environmental conditions:

P



RH-7592

Merabolism Study (85-1- r

Temparature: 73:2°F

Humidity: 40-60%

Air changes: Not reported

Photoperiod: 12 hour dark/light
Acclimation period: at least 3 days

Preparation of dosing solutions:

All "“C-labeled dosing solutions were prepared on the day of dosing.
The solutions contained nonlabeled and labeled RH-7592 suspended in

0.5% methylcellulose and then sonicated prior to use. The labeled

dose solution was administered by gavage at 5 mL/kg to rats.
Alchough the stability of the dosing solutions was not reported. the
test material is not volatile and probably is relacively stable.

For the repeated-dosing group, unlabeled RH-7592 was dissolved in
acetone, mixed with a small amount of untreated feed, and blended ro
evaporate the acetone. This mixture was weighed and then mixed with
additional untreated feed and blended for 15 minutes.

B. STUDY DESIGN

A total of 52 rats was used in the study. The study was designed to
determine the absorption, distribution, metabolism, and elimination
of labeled RH-7592 after oral administration to rats. The test
groups and dose levels used in the study are shown below.

Group Dose level Route of Number of Time of
(mg/%g) Administration animals Sacrifice
A 1 single (low) SM 4 daye
B 1 single (low) SF 4 days
c 100 single (high) 5M 4 days
|0 J 100 | sinotechiony | sE taays |
1 < LT repeatea 5 | days j
£ 1 repeated SF 4 days
G 1 single (low) 3M 3 hours
H 1 single (low) 3F 3 hours
14 1 single (low) M 12 hours
J 1 single (low) 3F 12 hours
x> 1 single (bile) SM 3 days
L° 1 single (bile) S5F 3 days

*Animals received unlabeled RH-7592 (10 ppm) in the diet for 14 days. On day 15 of che
,5tudy, the animals were aaministered (abeled test material as a single oral dose.

Surgery was performed prior to dosing to insert 2 can .las, one in the bile duct to coliecs
bile and one in the duodenum for infusion o¢ taurocholic acid to replace bile salts. Crce a
consistent bile flow was established, these animals each received a single oral dose of the
tabeled test material.



RH-7592 Metabolism Study (2I-1:

C. TREATMENT OF ANIMALS AND ANALYSIS OF EXCRETA & TISSUES

1. Oral Administration e

Urine and feces were collected, over dry ice, at 0 and 6 hours azc
1, 2, 3, and 4 days afcer administration for 1"C-ana].ysis: remaini=zg
excreta samples were stored frozen for Y%c.merabolite anslysis.
Urine and fecal samples were analyzed for radicactivity ¥

combustion and liquid scintillation counting (LSC}.

The animals in Groups G and H were sacrificed at 3 hours postdosizz
(when plasma l4c.concentrations were at peak levels), anc the
animals in Groups I and J were killed at 12 hours postdosing (whe=
plasma 14c.concentrations were 1/2 of peak levels). Urize and Szzzs
in *hese animals were collected as described above.

Urine funnel washes also were collected at 3 hours (Groups G anc = .
12 hours (Groups I and J), and 3 days (Groups K and L).

2. Biliary Excretion Study (Groups K and L)

Bile was collected at 0, 6, and 12 hours and 1, 2, and 3 days
following administration of l4c.RH-7592 and then analyzed for ~C
radioactivicy by LSC.

3. Tissue PDistributicn Study

four days after administration (Groups A-F) or three days afrer
administration (Groups K and Lj, animals were sacrificed and ths
tissues were dissected out for radioanalysis. Animals zlso wers
sacrificed after 3 hours (Groups G and H) and 12 hours (Groups I oznd
J) for tissue radioanalysis. Collected tissue samples included:
blood, liver, fat, kidney, bone marrow, heart, lungs, brain,
testes/ovaries, muscle, spleen, adrenals, and thyroids. In
addirion, the carcasses (including gastrointestinal tract contents
were collected for radiocanalysis. Radioactivity in samples was
determined by tissue combustion and LSC.
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Urine and faces samples from Groups A-F and bile samples from iz:ucs
X and L ~ere analyzed for 14 .metabolite analysis (Study Repor:.
Appendix E, p. 142'). Feces samples were pooled, homogenized.
then extracted with methauol, ethyl acetate, and/or butanol.
extracticn solids (PES) were hydrolyzed with HCl. Similarly, u
samples also were extracted directly with ethyl acetate and butzzzl.
Urine and bile samples were subjected to Cl8 solid phase extracIi:n
(preconditioned with methanol and water).

Concentrated extracts that contained high levels of radiocactiwi:z-
were subjected to reverse-phase high-performance liquid

'Liu, D.D.W. 1993. '4C-RH-7592: Disposition and Eliminatisn Studr -=
Rats. Performed by ilenoBiotic Laboratories, Inc., for Rohm and Haas Comracv.
TR No. 34-93-52. XBL Report X¥o. RPT00130. July 16, 1993. 263 z»p.
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RH-7592 Metabolism Scudy (83-1)

chromatography (HPLC). Thin-layer chromatograph z’(TLC) (two solvent
systems) was used to identify and characterize '4C-RH-7592 and ics
metabolites. Reference standards were used for comparison with
isolated radioactive components. Radioactivity in solid samples was
determined by combustion, while radioactivity in liquid samples was
determined by LSC.

Enzyme hydrolysis (with B-glucuronidase, aryl sulfatase) was
performed on isolated metabolites and HPLC eluates. Some of the
isolated metabolites also were derivatized with trimethylsilyl
(IMS). Isolated metabolites were analyzed by gas chromatographv
-{(GC) with flame ionization detector and radioactivity monitor,
GC/mass spectrometry (MS), direct insertion probe/MS, and/or fast
atom bombardment/MS.

STATISTICS

Statistical analyses were limited to calculations of means, standard
deviations, and pharmacokinetic calculations, as appropriate.

QUALITY ASSURANCE

A signed and dated guality assurance statement was present.
A signed and dated GLP statement was presant.

QC dated August, 6, 1993; GLP dated 8/23/93
RESULTS

1. Urinarv and fecal excretion

As shown in Table 1, absorption and elimination of Y“C-RHY-7592 were
rapid and occurred primarily in the feces. The 3- to 4-dav recoverw
of radioactivity was 88.14-104.49% of the administered dose. In
both the low and high dose groups, the 'C label was found
predominantly in the feces (78.74-94.43% of the administered dose).
Most of the dose was recovered withir rhe firge 7 dave afror .
c.oZuptTiierycoriom """? LT orToCthe  cAlliiolided Lude Zur L:L’Uup:. --'*/
Recoveries at . and 12 hours postdosing was 71-103% of the
administered dose following a single dose of 1 mg/kg (Groups G-J),
with most of the radioactivity found in the tissues and carcass.

2. Biliary Excretion

Three days after administration of 1 mg/kg '“C-RH-7592 to rats with
cannulated bile ducts (Groups K and L), total recovery in the
excreta and tissues was 95-98% of thz administered dose (Table 1).
Recovery of 4g radicactivity in the bile was rapid; 79-87% of the
administered dose in the bile by 3 days postdosing, with most of the
radioactivity collected within 24 hours postdosing. The feces,
urine, and carcass contained 6~7%, 3-7%, and 1-2% of the
administered dose, respectively, at 3 days postdosing. Therefore,
these data indicate that most of an oral dose of RH-5792 is absorbed
systemically.

-
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Metabolism Study (853-%;

/\‘»
Tissue Distribution _v/,

RH-7592 or its metabolites do not appear to biocaccumulate in blood
or tissues of rats, and no sex- or dose-related differences were
found in the tissue distribution of RH-7592. As shown in Table 1.
the percentage of dose in all tissues 3 or 4 days afrer cosing was
<0.01% for all dosing groups. At 4 days, radicactivicy
concentrations ranged from 0.001 ppm to 0.19 ppm in the low-dose
groups and 0.1 ppm to 4.2 ppm in the high-dose groups; the highesct
tissue levels were found in the liver (0.08-4.217 ppm). In the low-
dose animals, the amount of radicactivity in the tissues was higher
at 3 hours (Groups G and H) and 12 hours postdosing (Groups I and .
than at 4 days postdosing. A large amount of the radiocactivicy in
the carcass was represented by the gastrointestinal tract contenc.
indicating that RH-7592 was rapidly eliminated in the bile.

Metabolites

A summary of the metabolites of RH-7552 in the urine and feces of
rats following oral administration of k4-7592 is shown in the
appendix of this report. Metabolites wer: identified in the ethyvi
acetate, butanol, aqueous, and PES fractions of extractions.
RH-7592 and Phase I metabolites were detected in the ethyl acetats
extracts, glucuronide and sulfate conjugates were found in the
butanol extracts., and polar metabolites were detected in the aqueous
fractions. The echyl acetate fractions contained nonconjugated
nonpolar metabolirtes, including lactone A, lactone B, unmetabolized
RH-7592, iminolactome A, 3-phenol lactone, phenol lactone A, ketone.
iminolactone B, m-chlorophenol, 4-phenol, and keto-m-chlorophenol.
The butanol fractions contained conjugated polar metabolites, such
as 3-phenol and/or m-chlorophenol derivatives, sulfate and/or
glucuronide conjugate of benzylic alcohol, glucuronide conjugate oI
keto-m-chlo-ophenol, glucuronide conjugates of saturated and/or
unsaturated keto-m-chlorophenol and of dihydrodivl, glucuronide
conjugates of 4-phenol.

In the feces, 75.16-100.79% of the acdministered dose was

I - e o - - S - - 4o ER -~ m———— -~ - an "y e el b
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48 .85-68.81% of the administered dose for all dosing groups. The
major metabolites in this fraction included unmetabolized RH-7592.
benzylic alcohol, 4-phenol, dihydrodiol, and an acid-related
metabolite F16F. Higher levels of the parent compound in the hizh-
dose group (20.58-36.68% of the administered dose) compared to the
low-dose and repeated-dose groups (2.18-4.57% of the administ>red
dose) suggest that saturation of metabolic enzymes is occurring at
the high dose. Furthermore, the amounts of some major fecal
metabolictes in the high-dose group were slightly less than those In
the low-dose and repeated-dose group. The butanol fractions
contained 5.77-14.18% of the administered dose (mostly lactone A,
lactone B, RH-7592, keto-phenol, iminolactone, phenol, and
metabolite F15F). The aqueous fractions contained 0.92-2.57% of ke
administered dose, represented by polar metabolites that could not
be analyzed due to low percentages of radiocactivity present. The
PES-1 fractions contained 9.92-22.85% of the administered dose,
consisting mostly of lactonme A, lactone B, keto-phenol, acid-relatsd
metabolite F16F, and unmetabolized RH-7592.

| 7
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RH-7592 Metabolism Study {85-1)

In the urine, 7.28-11.70% of the administered dose was characrerized
for Groups A-F. The ethyl acetate fractions contained 2.42-6.54% of
the administered dose for all dosing groups; mostly hydroxy-
dihydrodiol, dihydrodiocl, and acid-related metabolite F1l6F, keto-m-
chlorophenol. The butanol fractions contained 2.13-4.60% of the
administered dose (mostly sulfate and glucuronide conjugates).
Aqueous fractions contained 0.71-2.57% of the administered dose.

The bile contained mostly conjugated metabolites (in butanol
extracts), with the majority being glucuronide conjugates. The
majority of the metabolites identified were benzylic alcohol

- conjugates, 4-phenol, and m-chlorophenol.

The registrant-postulated metabolic pathways are shown in Figure 1.
The metabolism of RH-757Z may include the following reactions:

Major reactions
1. Oxidation

2. Hydroxylation
3. Conjugation, primarily glucuronide

Minor reactions
1. Nonenzymatic cyclization

The reviewer concurs with the registrant’s metabolic pathway of
RH-7592.

DISCUSSION

The study demonstrated that radiolabeled RH-7592 is rapidly absorbed.
distributed, and excreted following oral administration in rats. Tozal
3- or 4-day recoveries of thes radiocactivity were high for all groups
(90.40-104.49% of the administered dose). The feces was the major route
of excretion (78.74-94.43% of administered dose), while <1% of the
administered dose vas recovered in the urine at 4 days postdosing.
Biliary excretion data indicated that systemic absorption of RH-7392 was

high for all dosing groups. . Tissue distribution and “inarcumdanian of

X N . . S ey s g - -y s - Ly
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4 days after oral administration for all dosing groups. Based on the .
results, no sex- or dose-related differences in absorption, distribucion,
or elimination were found. Metabolism of RH-7592 was extensive as shown
by the numerous metabolites characterized and isolated in the feces and
urine. Furthermore, there appeared to be a dose-related difference in
metabolism as indicated by the higher amount of unmetabolized parenc
compound in the feces in the high-dose group (~21-37% of the adminiscered
dose) compared to the low-dose and repeated-dose groups (m~2-5% of the
administered dose). This finding suggests that saturation of che -
metabolic pathway may be occurring at the high-dose group. The authors
have made a thorough at:empt at isolating or characterizing the
metabolites in the excreta.

The findings were very similar to a previcus metabolism study (MRID Yo.
418750-17, 418750-18; Tox. Chem. No. 723-Q; HED number 1-2499). The
recoveries were higher in the present study, but both studies
demonstraced that there were no major sex- or dose-related differences in
the absorption, distribution, and eliminaticen of RH-7592. This studv,
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-however, also demonstrac:d that there was a dose-related difference in
wscabolis.. of RH-7592, possibly due to caturation of the metabolic
pathway at the high dose level. This metabolism scudy is Core-Guideline
and has addressed the deficiency from the previous menabolisa study
(metabolite analysis data for the low-dose groups for comparison with
high-dose group).

H. STUDY DEFICIENCIES:

No major deficiencies <ere found in the review ¢ the scudy.




RH-7592 Metabolism Sctudy (85-1)

Table 1. Radioactivity in the Feces, Urine, Tissues, and Carcass
2s Percent (%) of Dose From Rats Following Oral Administration
ot '%C-RH-75922

Group Sex Dase Route of Admini- % Administered Dose (Mean) Z;
levet stration t
(mg/kg)® Feces Urine® Sile Tissue & votai
L iL -Carcass
A . | 1 oral (low} 85.31) 9.92 ] - 0.72 } 96.C1L
B F 1 oral (low) 192.15|11.53] - 1.06 [103.51
c . 4 100 oral (high) 90.15 7.001 - 0.39] 97.58
D F 100 oral (high) 78.74 | 11.23 - 0.43 1 90.40
1 E b | 1 oral ' 94.43 1 8.92 - 0.93 {104.28
(repeated) ’
F F 1 oral 89.36 | 11.44 | - 2.6% 1104 .49
(repeated)
G M 1 oral (low) 0.00] 1.67 | - 101.14 |102 .81
H F 1 oral (low) 0.00; 2.67 | - 99.28 |101.%4
1 M 1 oral (low) 13.37 ] 4.67 | - 70.0+ | 88.14
J F 1 oral (low) 4.32 7.33 - 59.07 | 70.64
K ¥ 1 oral (bile) 6.87 | 3.24(87.05 0.98 | 98.14
L F 1 oral (bile) 6.33 7.70179.05 1.65{94.73

3pata extracted from Report 922-060, Table 1 and Table 6; radioactivicies
determined at 4 days postdosing (Groups A-F), 3 hours postdosing (Greups G
and H), 12 hours postdosing (Groups I and J), or 3 days postdosing (Groups K

and L)
9411 anjmals (3 ~v 5/group) verP‘do<=d Arall-e by zovaes (5 zL/k:E C A TeeAT R
= crsups Uoomd P oreczived 10 ppd (a.i.) adiiadldélabeled hd-735.71n che aiec for

14 days prior to receiving a single gavage dose (5 mL/kg) of '*C-RH-7392.
“Includes cage rinses and washes
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Figure 1. Postulated Metabolic Pathway of RH-7592 in Rats
(Report 92R-060, Figure 1, p. 17)
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CBI Appendix
(Study Report No. 92R-060, p. 194, 195, 198-201)
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Page is not included in this copy.

Pages /Sr through 2+ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures. :
Identity of the source of product ingredients.

Sales or other commercial/financial informa;ion.

A draft product label.

The product confidential statement of fortiula.

Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




