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The ability of thie rsbhit to metuholize naphthalene snd chiorin-
ated mzphthalene was anarkaedly infiuenced by the degree of
balogenitian of the camnpovndd according to Coruish aud Block
{2). Najhthakne is related siructurally 10 biphenyl, in which
2 cuanial finkige conpects tvo pleny) inolocules.  Whether G
presence of a chlorine aten in biplenyl al-o slters the metaboliom
of this compoul as it dins in the ease of paphthalene hes not
been rojorted.  Stroud (3) and Wit of al. (4) have studied the
metabolizn of unsubstitut: A biplcay] respectively in ralibits and
in ratz. The presont iovestigation is a-compamiive metabobe
stody of the urinary end-products of Liphenyl amd S-chilorobi-
phenyl in tLe rabbit.

FEXFERIMLUNTAL

T compunds LiplenyP and d-chlambipheny! wen: reerys-
tall, from aleehol until the mclting points were eonrtant,
06-,0” and 76-77", respretively. )

fix male albino rabbitr (2 ki in ~veigbt), fed a dict of vats and
eabluae, were ued for cach cotjwuml studied.  Twenty-four-
Trour urine ramples were colleeted jor a 4-lay period Lot before
ard after adiivistiration of cither 1 g of hiphenyl or 1 ¢ of 4-chlo-
pobipheny! in corn oil given by stomsch tube. Each animal
served as his onn eontrad.

The urine samples were znalvzed for their evntent of the fol-
Jowing metabolites: plucosiduronic acihl<, phenolic compaunds,
cthereal sulfstes, and mescapturic acids (neutral sulfur).  Creati-
aine confent was alzo deto rmined,

Ghicosiduranic arkls were assav ol by the procedure of Hanson
del (5). Vheralic compouiels were determined with the Folin-
Ciocalfeu reag st (1), with i oxabiplanyl as o stambard.
BuMur purtition< were Jose by abe beainm salfate precipitation
procedure of Folin (7). Creatinine content wag detennined by
a phatanrtnie wadith ntion of Foiin’s picri acid mwthed (S).

The amount of the wctibolite eactetiad by each mblit during
the 4 days whon veitho Bplons? nor 4-ehlorobiphienylt was fod,
were subfoactad fiom the aronnt eweretiad during the 4 dbye after
the cunpound waz fed. Phe incroment, which was prosumed to
br caneced Ly fex By of the Wy Ceoaarbon, wis coleukited in terms
of millizrame of cithor Liple nyl e d-chdonddsiplienyl,

Fur studics in which ~verad of the excrotery products derived
froun Liplenyl wond Sebhrcliphens ] wepe isoliatad from urine, 1
g of evi paand w0l (3 b fad e compouned) aned the

o work wag reppoacted in part e Usited States Pablie
e nh Merviee Grant RG00 A acaninary repwrt has Inaen
precenesd (1),

VUHenyt woe abtaingd froon Bastien Organic Clicinteals,
Disnaftation Produets Fado-ties Boarhestor, New York, 4
Chioreiipbenyd v e i d theonsh the couttesy of Mo anto
Cls il Comnpany, 810 Lo, Mo, ’

urine collected for 48 hours.  Urine callected from animuls fed
the same compoum] was pooled and [mzen until analyzed. An
aliquot of the wrine wes adjusted to pH 7.2 to 7.3 with 109,
NnOII snd contimuously extracted with ether for 24 hours. The
cther eatract war evaporated to dryness and the residoe taken
up in hot ahadute slcohol and water added until the solution
heeame turlid.  The misture was plaeed in the enld (157) for
24 hours and a envsialline phendalic compound olrtaimed.  After
several reeryrtallizitions this compomud gave a ronstant inclting
point.  The ciher-extrictid urine was concentrted to anc-hall
its orizinal volume under reductd pressun:, scidified o pll 2.0
with 10<% HQL, and placcd in the eold (15%) for 24 hours. A
yodlow preeipitate high in gluceriduronic ackd coutent was se-
ecoreel.  This mateniel wus nerystallized {rom hot absobutc sleo-
hol witil a constant iclting point was oltained.

.
RESULTS

M ctabolic Studies

Table I shows sverage 4-duy cxeretion valuer of various uri-
pary metabolites both Lefore and after ingestion of biphenyl
and of {-chlorobiphenyl. Becaure normal daily exerction of
these mwctabalitos is variable, changes in excretion of hrs than

€. ar> pot conskbered meaningful.  Amounts of ingested bi-
phenyl and 4-chlircliiphienyl aceounted for by the four urinary
metalialites determined were eseentially the same, 639 mg aund
647 mg.  Approximatldy 267¢ or 262 mg of the biphenyl was
exervted as the glucarnlurouic ackl denivative, bat 50%¢ or 505
g of {he ingested $-chborahiphenyhwas exented in thiz manner,
Free plicnolic compcunds in {he urine serounted for 293 mg of
the nzerted hiphenyl as eonfrasted 1o 30 mp of the d-chiloro-
bipleenyl.  Fthereal sulfate exeretion ceconnterd for 13 st 1197,
rerpectively, of tha ingested biphenyl and  4-ehboroliphenyl.
Neither biphenyl mae chilarobiphicny] seemed to be exeretad as
mercapturie ackd defeatives,

Ieolation Sludics

Biphenyl M. tmbolites—4-Hydroxylaphanyl {m.p. 165%) w2 ico-
Ited from the ctivrsoluble fraction of urine exenctad by mbbits
fod biplemy ). The acctute amd leuzeate derivatives of this
evinpotiind were pavpaned amd foanad 16 have melting points of 88°
and 1512, rvpreetively, which are cobsistent with values roported
in e terdare (), Piphenylplucee idinronie ackd (ap. I83-
181°) wae bokted fomn the cther-nsplulde fraction of e unne,
Nydrodysis of the compeand wirth aewd or g ghnmonid-c yvickhsl
4hividrowhiphenyl Qo 165°%). Addlitine of known 1-hyedrong-
bighenyl difd pet deprer the nelting point. Acetate cand ben-
zeaate derivatives of the olated 4-hvdvosybiphaony § el melting
peiuls of Ke-88° and 13497, pespectively.
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%t of ing=tica of biphenyl anl L-chlorobiplesyl on excretion
of vrincry melabolites by the rolbit
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* The values reprezent the total Laday exerction. Each value
ix the average of results obtained on six difierent avtmals.

$-Chlorobiph nyl Mctabolites--4-(p-Chlaroplenyl)plenol (. p.
146°) was isobded from the ether-soluble fraction of urine ex-
actd by rablits fed 4-chlorobiphenyl. Aceetate and benzoat:
derividives of this compound had m-lting points of 110% and 1827,
reapectively.  Theze values are consistent with thoese repurled
in the literature (10).  4-Chlorobiphenyl glucosslurouide (m.p.
15857) was solated from the ether-inzoluble fraetion of the urine.
Hy-drohzis of the compound with acid or Sglucuronidase yickled
1-(p-chloroplhienyl)phenol (m.p. 115°) whase acetate and benzente
derivatives had melting points of 110-111° and 181°, respectively.

The olation procedures used in this study do not rule out the
pre-ence of other metabolites of biphenyl and #-chilurobiphenyl
in the urine of rabbits {id the=e compounds.

DISCGSSION

The resulls of this study indicate that 4-chlorobiphenyl is
metabilized as readily as hiplicny? by the mbbit.  The presence
of a chlorine atont in the J-pasition of biphenyl, however, dosa
alter the di b tion of the nrinary metabolites of the componnd.,
Fasutially twice as much $-cllosobiphenyl as hiphenyl was ex-
The teolation stid-
et dnedicatsd tiad the glucosiduronie acidz of both 4-chilorhi-
P eyl aed biphenyl were formed by conjuoation o the J- or
para-penition,  Oxidation of the 47 position of the 4-chlorobi-
phenyl to a phenol group must have taken pliee in onler for
' phieosidaronide to be formed. and 3-(p-chloropheny bphennd
wis olded foom tha ether-~olvble traction of urine collocted
froon rabhits fid doehlorobiphensl Neverthelss, the aninel
preferentially foroe d the glue o wluronile derivative for excretion
becans only aemall fraction of the ingested $-chlorobiphenyl
() was exereted as the free pleuolic componnd. This path-
way waz & pajor one for the exeretion of biphenvl (24¢¢) s
was egquatly s< lmportant as the formation of glucosiduronih-s
in biphens D setabaolism,

creted as the cluensiduronic arvid denivative.,

Alctalbd s of Biphenyl ¢ad § Chloreli phenyl
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Hudmlvsts Ine g gluaronklbse of the glucsmiburonid s o,
lated from the: wrines of apimalds e cither comnpnatened foeli, o -
a Leta hokaze with the ghueilaronie acid moicty,

Althomzh biphenyl is rebated structumlly to maplthak oo ..
that both are cenpoasd of two plaenyl graps bat with dilfor, -
Liukazes, the pathwav< for wetadrdi-m, Iev the 00, of the b
compotde are diz<imitar, Cormidh sned Block (2 repeated 19
of the ingeated plithabene was exereted as mereapturie .y
derivatives, amd 270 as free phctolie compounds, tu the pr -
study, no increiment in pereapturie nod exervtion eansed b
feeding biphenyl cnukl be deteeterd, and, as mentiomd 1af..
free phenalie detivatives were an important excreloy el
Cornish and Block (2) did fined that more Lehlotomaphthden -
and dichloronaphthakene than naplithalene wo< evercted wooniee
gluu-siduroni«l(-. The pre-ant .\lllll_\ woulil corfrm the e .
that glucosihgonide furmation becomes mots smportant o
metabolisin of the ingestind hydiacrrhon by the rbhit whoere o
compord 15 Jalosenated, and thint apparently the rabba 16
a mechaniem {or the dedalogenation in cive of such conypon

@.

SUMMARY

Twenty-four-hour urine somphes were eolleled for o $-440.
period hoth before and alter oral administration of cither (e 4
bipheny! or 1 g of 4-chlorobiphenyl to rabbits.  The unue
phes were amalyzed for their content of glucosiduronic newds e
phenolic componds, mercapturic acids, and ctheneal sulf.. -

These metabolites in the urisie accounted for 645 of the -
gested bipheny] or 4chlorobiphienyl.  4-Chlorvhiphenyl we s o
creted mainly as the glucesiwonide (30457); free phenolic v e
pounsls (24¢2) and gluensiduronides (265) in the wiine aceor w4
for most of the biplenyl.  Thus the presence of a chlorine 25
in the biphenyl molecule alteridd the metabolic pathway in ti-
rabbat.

Irolation studdics indicated that the glucosiduranic acid deri -
tives of both compounds were formed by conjugation in the 4
or paru-posilion.
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