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l1 view of the cousiderable ease with which 5-tri-
Auoramethyluracil i hyvdralvzed to Jd-carboxyuraci
unider mild alkaline conditions,® it was af interest ta
prepare  S-carboxyv-2'-deoxvuridine. which wauld be
expected to be obtained under comparable canditions
from the biologically active S-triffuoromethy -2 -deaxy-
uridinet and might be produced fromt it i the course
of metabolism.>  l'urthermore, in attempts ra prepure
S-trifluoromethy!-2-deoxyuridine chemically, the pos-
sihility was considered that it night be syuthesized by
the SEF reaction® on S-curboxy-2-deoxyuridine  \t-
tempts were mude msuccesstully ta obtain the Tatrer
campound by the oxidution of thvmidine by “aetive™
meanganese dioxide m annlogy to the reported oxidatian
if thymine ta S-carboxyuracil.i The carboxy pueleo-
side was prepared from S-bromo-2'-deoxyuridine by
the reaction with btviithbun fallawed by earbanation
{ef. ref Sand 9).

0 1)
HNT Br N |“
P %
HOCH. 0
,1()(H
HO H L.i0O
(DOH
07N
HOCHA_A
HO H

The preparation of S-earbaxy-2-deoxyuridite has
been mentioned previously,” but the compouund was
obtailied as a by-product and was neither isolated nor
characterized. The success of the lithium reaction
depends on having all reactauts nnd equipment thor-
oughly dried, and carrying the reaction out in an ut-
mosphere of pure dry nitrogen at —65%.  \ttempts to

~

convert 3,57 -dincety l-5-carboxy-2'-deoxyuridine to 3-
trifluoromethyl-2‘-deoxvuridine by the reaction with

1 This work was sopporled oy part by CGranls CA-T175 ol CRTY-
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SEy in the presence of catalytic munounts of water”
were uisuecessful, since deoxyribose was split off even
at roant temperatire.  However, J-carboxy-2/-deoxy-
uridine could ulso be prepared fram d-trifluoromet hyi-
2deaxyuridine by hydrolysis ut pH 10,
S3-Carboxy-2'-deoxyvuridine st u  coucentration afl
“ M tailed to inhibit the growth of Hela cells in
cultire, and hettee may be considered to be biologiend]s
inert.

kExperimental Section

53-Carboxy-2 '-deoxyuridine .~ D1y A-liromo-2'-deoxyuridine
“oUD mg, 1.9 mmales) was dissalved in 41 ml of freshly distilled
tetrscdhvdrofirar ar J0° o an arowasphere af dry Ne. The soln-
Han was cooled 10 —065°, und 6.4 ml of lnutyHithium (8.5 mmales)
was jected with a syvringe through o rubber diaphragm. Rolid
COsi2 g 47 mmoles) was andded after | min, :nd the temperaure
wis ket at —62° far A min urd then allowed 1o rise graduadly
to 22° 0 The mixture was neidified with diluite HCU and then
neatralized with NHLOHL Lithinm =alts were renmoved by passing
the mixture through a colimn of Dowex AD-117. The eluate was
then neutmlized with NHOH. :avd the components were =epu-
rated hy lon-exchange celiramatagraphy on a4} % 3 em column
ol Dowex I-formate with o huear gradient from water to 0.4 3/
formic neid. The prodinet was eluted alter 2-deoxyvuridine aud
S-bromo-2'-deoxyuridine and was vecovered hy lyaphilizadon
ta vield 107 myg of praduet which was vryvstallized from water 1o
give colorless crvstnds, mp 1538 130°% Rinee 144 mg of G<bromo-2'-
deoxymridine was rvecovered. the vield, haseill on the hramo
compoutad wetuadly nsed, was 277 0 altravioler speetra, in D1
VOHCT Maen 276 1 (F 11,4000, By = 16D D0 0022 N NaOH
Apecs 271 mige (A GRIILE Al = Lkin i desvending paper
chromarography o 2-propanol NH O 1LO 7 120 vovi Iy
oL Analvsiz hy puper electrophoresis Tav 5 hr i 2200 v in 1045
1/ reierhylammanion biesrbonate hulfer hrought vo pH 7arwiih
fartnie acid gave w =ingle spot 225 e¢m from the origin,

Anad, Caled Tor Cplu NGz C) 440120 1 4440 N, L2y
nent equiv, 27220 Found: 082200 T 1500 N L350 nean
(-qlliv. _)74

J-Carboxy-2'-deaxvuridine wis wd<o obtained wher 210 mg ol
J-rriffuoromethyl-2-deoxyuridine was hydrolyzed in an agueans
<ohmion of NaO1l o pH 1t The qresence ol the acid i 1he
reaction mixture was confirmed hy paper chromatagraphy aud
altraviolet specurophotometry. However, anly 2 mg conld he
izohired by lon-exchnuge ehromatography as deseribed above.

3,5 -Diacetyl-5-carboxy-2‘-deoxyuridine. The diacetyl de-
vivitive of J-enrhoxy-2-deaxyiridine was prepared in the usnad
way with acerie anhydride and pyridine, s and SR was abirnined.
which an reervstallizatian frome ethanol give mp 136- 158
aliraviolet speetra, in 1 N HCL X,y 276 mu CELAN0Y, B s <
1.62: i ]\ \1()1{ Mewn 201 g F TAWN Eugme = 107
i the paper chiromatography =y >1em tlemllll(-tl above 12 144,

Anal. Caled for CHENQOG O 47190 1 453 N, 7.86:
neut eqniv, 356, ound: O 17._’_’, I, 165 ‘.\', LA neut
cquiv, 354,

Reactions with Sulfur Tetrafluoride.’* 1ic ot 1ypreal expuri-
went, 20 mg of 575 -dincetvi=-5-carboxy-2-deaxynridine (D134
mmales) or af H-carhoxy-2'-deoxyuridine wiax treated with il ¢
DS mole) of SF i the presence of 1.5 g ol waters in o <1eel
hamb Tor 8 @ I at room tenperature, 7 7%, and 1209, Alte
the reaction mixture was worked np hy ion-exchange chromuatog-
raphy, only J-carhoxyuracll and A-trifinoromerhylnracil werce
obtained, with maore of the Iatter compound at vhe higher 1em-
peratures,

Oxidation of Thymine. ‘Thyvuiie (DN g 6.5 nonoles: wis
diz=alved i aun il of 0.1 N HCL, ond N g of active’” MO
wis ndded.  The reaction mixture wus <tirred for 48 hr and 1heo
warked np o the nsual mamner® 1o give D47 g 200 mmales, 480

10y Prolonged irearment of b-irdivoromerbyl-2-dvoxyiondine wa e kel
cesntted in x sbhift of 1he pitravioler wwaximaip from 260 to 272 mu: K. 1.
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of 5-carboxyuraeil, The yield was increased to 619, when the
“aetive’’ MnO. was washed with 159, HNO;, followed by wash-
ing with distilled water to pH 5 (¢f. ref 14).

Attempted Oxidation of 3’,5'-Diacetylthymidine.—Thix com-
pound could not be oxidized to 3’,5'-diacetyl-5-carboxy-2'-
deoxyuridine with “active” MnQ,, KMnQy, or CrO;.

(14) M. Harfenist, A. Bavley, and W. A, Lazier, J. Ory. Chem.. 19, 160%
(1054).
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A wide variety of substituted S-quinolitols has been
examined in these laboratories for autiamebic and
antibacterial properties.?~* Among them, 3-chloro-7-
({ [3-(diethylamino)propyl]amiiio }methyl) - 8-quinolinol
dihydrochloride (clamoxyquinn hydrochloride. Ia)? has
showit a particularly interesting degree of autianiebic
activity i experimental animals.?*—%  Clamoxvquin

hydrochloride formulated i1 gelatin  capsules  was
OH COOH
(C,H,),N(CH.,),NHCH, N ok
H,
a OH
Ia, -2HCI ©© COOH

b, -pamoic acid
pamoic acid

tolerated well in man following daily 15-ing, kg doses
for 5-10 days and was highly effective against various
forms of intestinal amebiasis.®7

Tablet and suspension formulations of clanoxyquin
were of special interest for expanded clinical studies.
In order to find a =alt form of elamoxyquin whose taste
would be more acceptable for use in aqueous suspen-
sions for oral pediatric use, a series of salts was prepared
(Table I). Among them, clamoxyquin pamoate (Ib),
a salt of clamoxyquin with 1 formula weight of 4.4'-
methyvlenebis(3-hydroxy-2-naphthoic acid). appeared
to be of particular interest and was selected for exten-
sive chemical and biological evaluation.

Clamoxyquin pamoate as the anhydrous salt cou-
taius 45.39, clamoxvquin base. The compound is
relatively insoluble in water (0.0049) and is tasteless.

¢1) Clamoxyquin pamoate is rhe generic name for b-chloro-7-(}{3-
tdiethylamino)propyl [amino} methy!)-8-quinotinol salt with 1 formula weight
of 4,4,-methylenebis(3-hydroxy-2-naphthoic acid) (Clamoxy1®).
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making it well =uited for use in oral pediatric suspei-
sions.

A comparison of the antiamebic properties of
clamoxyquin hydrochloride and pamoate indicated
that the poteut autiamebic activity of the hydrochloride
salt is retained by the pamoate.®® Thus, both salts
were active against Entamoeba histolytica (200 strain) in
rats when administered in the diet iu dose levels of
160-679 mg/kg day for 7 davs or by gavage in dosex
of 75-600 mg,/kg day for 4 dayvs. When dogs infected
with E. histolytica were treated orally for 10 days, both
the hydrochloride and pamoate salts were active, the
cure rate being dependent upon the dosage in the range
of 3.13-50 mg kg/day and 12.5-25 mg/kg/day,
respectively. These doses were well tolerated us
judged by gross examination.*

Toxicologic studies with clamoxyquin hydrochloride
alld pamoate were carried out in mice, rats, dogs, and
monkeys.®® Acute oral LDy values in albino mice
were much higher for the pamoate (>2500 mg/kg) than
for the hydrochloride (891.3 =+ 33.7 mg/kg).® In
chronic oral-tolerance studies i albino rats, both =alts
were tolerated well for 28 davs at average daily drug-
diet doses of 25 mg/kg: at greatly exaggerated daily
doses of 200 mg kg over the same period, the pamoate
was clearly better tolerated than was the hydrochloride
salt, although in neither case was evidence of organ
damage observed.®

The two salts were also compared i subacute risiug-
dose-tolerance trials in dogs and monkeys.® Dogs
tolerated up to 525 mg/kg of clamoxyquin pamoate
by the eud of a 35-day dosing period with manifesta-
tions similar to, but much less severe than, the gastro-~
intestinal irritation that was seen during the adminis-
tration of 250-275 mg/kg of the hvdrochloride salt
during 24-25 dayz. In moukeyvs, 4 maximum dose of’
1100 mg/kg of clamoxyquint pamoate was dictated
puly by the bulk of drug required to deliver the dose.
At this level, signs of intolerance were modest compared
with those produced by similar doses of the hydrochlo--
ride salt. Therefore, in all species of animals studied
to date, clamoxyquin pamoate was uniformly better-
tolerated than the hydrochloride salt.?

In definitive clinical trials, clamoxyquir pamoate:
formulated as compressed tablets or as a suspension was
rompared with iodochlorhydroxyquin'® in the treat-.
ment of diarrheal disease.!’ Clamoxyquin pamoate
wag administered in a dose of 16 mg of clamoxyquin
base, kg of body weight daily, in divided doses, for 5.
days. Iodochlorhydroxyquin was given at the recom-.
mended dosage regimelr, namely 1500 mg (500 mg tid)
daily for 10 davs. Clamoxyquin pamoate was tolerated
well and was equal to iodochlorhydroxy quin in reducing
the daily number of stools, in improving stool consist-
enicy, and eliminating fetid ndor. Both drugs were-
effective in eliminating blood and nweus in stools.
Clamoxyquin pamoate was usually better than indo-
chlorhydroxyquin in ameliorating subjective gastro-
intestinal symptoms aud was superior or equal to iodo-
chlorhydroxyquin iu eliminating E. histolytica, Giardia
lamblia, and Shigella.™!!
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