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of 5-carboxyuracil. 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 (c¢f. ref 14).

Attempted Oxidation of 3',5'-Diacetylthymidine.—This 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.. 18, 1605
(1054).
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A wide variety of substituted 8-quinolinols has been
examined in these laboratories for antiamebic and
antibacterial properties.2—* Amoug them, 5-chloro-7-
({ [3-(diethylamino)propyl]aniino }methyl) - 8-quinolinol
dihydrochloride (clamoxyquin hydrochloride. Ia)® has
shown a particularly interesting degree of autiamebic
activity in experimental animals.?—5  Clanioxyquin

hydrochloride formulated in gelatin  capsules  was
OH COOH
(C,H;),N(CH,),NHCH, N @@ OH
O H
a OH
Ia, -2HCI ©© COOH

b. -pamoic acid
pamoic acid

tolerated well in man following daily 13-mg; kg doses
for 5-10 days and was highly effective against various
forms of intestinal amebiasis.57

Tablet and suspension formulations of clamoxyquin
were of special interest for expanded clinical studies.
In order to fiud a =alt form of elamoxyquin whose taste
would be nmore acceptable for use in aqueous suspen-
sions for oral pediatric use, a series of salts was prepared
(Table I). Among then, clamoxyquin pamoate (Ib),
a salt of clamoxyquin with 1 formula weight of +.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-
tains 45.39, clamoxyquin base. The compound is
relatively insoluble in water (0.0049;) and is tasteless.

«1) Clamoxyquin pamoate is the generic name for 35-chloro-7-({(3-
\'dietllylamino)propyl]amino}meLhyl)-S—quinolinol salt with 1 formula weight
of 4.4,-methylenebis(3-hydroxy-2-naphthoic acid) (Clamoxyl®).

(2) P. E. Thompson, J. W, Reinertson, A. Bayles, D. A. McCarthy. and
L. F. Elslager, Am. J, Trop. Med. Hyg., 4, 224 (1955).

(3) J. H. Burckhalter, W. 3. Brinigar, and P. E, Thompson, .J. Urg. Chem..
26, 4070 (1961).

(4) P. E. Thompsoun, A. Bayles. P. McClay, and J. E. Meisenhielder. J.
Parasitol., 81, 817 (1985).

(3) R. Cavier and F. Glaudon, T'herapie, 18, 1153 (1963).

i6) R. H. Hugonot, E. Granotier, and J. P, Farges, ihid., 20, 329 :1965;.
(7) K. O. Courtney, personal communication, 1967,
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making it well =nited for use in oral pediatric suspeii-
sions.

A comparison of the antiamebic properties of
clamoxyquin hydrochloride and pamoate indicated
that the potent antiamebic 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 in dose levels of
160-679 mg/kg dayv for 7 davs or by gavage in dosex
of 75-600 mg, kg dayv for 4 days. 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 as
judged by gross examination.*

Toxicologie studies with clamoxyquin hydrochloride
and pamoate were carried out in mice. rats, dogs, and
monkeys.3?  Acute oral LD;, 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 in albino rats, both =alts
were tolerated well for 28 days 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 in subacute rising-
dose-tolerance trials in dogs and monkeys.? Dogs
tolerated up ta 525 mg/kg of clamoxyquin pamoate
by the end 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 hydrochloride salt
during 24-25 days. In nmonkeys, a maximum dose of’
1100 mg/kg of clamoxvquin panoate was dictated
only 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 panwoate was uniformly better-
tolerated than the hvdrochloride salt.?

In definitive clinical trials, clamoxyquin pamoate:
formulated as compressed tablets or as a suspension was
compared with iodochlorhydroxyquin®® in the treat-.
ment of dianheal disease.!’ Clamoxyquin pamoate
was administered in a dose of 16 mg of ¢lamoxyquin
base/kg of body weight daily, in divided doses, for 5.
days. Iodochlorhydroxyquin was given at the recom-.
mended dosage regimen, namely 1500 g (500 mg tid)
daily for 10 days. Clamoxyquin pamoate was tolerated
well and was equal to iodochlorhydroxyquin in reducing
the daily number of stools, i1 improving stool consist-
ency, and eliminating fetid odor. Both drugs were-
effective in eliminating blood and mucus in stools.
Clanoxyquin pamoate was usually better than iodo-.
chlorhydroxyquin in ameliorating subjective gastro-
intestinal symptoms and was superior or equal to iodo-
chlorhydroxyquin in eliminating E. histolytica. Giardia
lamblia, and Shigella.™1!

«8) Drug concentrationg and doses are expressed in ternis ol the free base-
content.

¢(9) D. H. Kaump, R. A. Fisken, J. E. Fitzgerald, J. A. Lucas, T. ..
Reutner, D. E. Roll, and J. L. Schardein, personal communication. 1967,

710) Entero-Vioform®,

i11) F. Fernandez. Semunu Merd. Mexivo, 49, 328 11466,
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TasLe 1

CLaMOXYQUIN Salrs

(C,H;),N(CH,),NHCH,
Yield. Puri-
puri- ficn
Compd Mp. fled. sol- Formula
no. HA °oC o vent? CaHuCIN;O

N
)] Ha

Nitrogen, % Water, 1
Caled Found Caled Fouusl

Carbon, *7% Hydrogen, ¢
Caled Found Caled Found

I Salicylic 108-110 72 A +2C:Hg03 62.25 61.91 6.07 6.33 7.03  6.70

2 8 Hydroxy-7-iodoquino- 145 dec 7T B ‘2CsHeINOsS-1.5H.()  10.00  40.34 3.74  3.69 6.66  6.54 2,67  2.25
line-3-sulfonic

B Naphthalene-1,5-disul- 238-240 a5 B - CrHs$:06-0.2511.0 5278 52,66 5.83 5.5 .83 6. 41 0.73 010
fonic dec

1 1-Hydroxy-2-naphthoic 95-97 613 C C2CNHHsQs HaO 65. 40 65.37 5.91 5.95 5. 87 5.85 2.51 2 us

B 3-Hydroxy-2-naphthoic 142-143 60 D -2CnHs0s 67.09 67.02 5.77 5.96 6.02 5.76

1 2,2’-Thiobis(4,6-dichlora- 108-110 92 B - 2C2HeClO:8 17,62 17.33 3.51 3.54 1. 06 3.89
phenol)

h 2,2’-Methylenebis3,.4,6- 125 dec 7 1 -2C13HeC 1602 15 47 45,14 3.20 3,26 3.70 3.54
trichlorophenol)

N +,4’-Methylenebis(3-hy- 150 indef 5 1 - CosH 1406 0.511:0 B8, T 66. 39 53.¢a 5,74 5.84 5,88 1.25 1.0%

droxy-2-naphthoic)
* A, acetone-ether; B, methanol-water; C, ethavol-water;
ileterminations are by the Karl-Fischer method.

Experimental Section!:

General Procedure.—Aqueous or methaiw! =olutions of 0.01-
0.1 mole of 5-chloro-7-({ [3-(diethylamino)propyl]amino jmethy1)-
S-quinolinol dihydrochloride? (elamoxyquin hydrochloride) were
added at 25° to aguieous or methanol solutions of stoichiometric
amonnts of the sodinm salts of the requisite acids or phenols
(Table I). If the salt precipitated, it was collected and recrys-
tallized from the solvent indicated. If uot, the reaction mixtire
was refrigerated until erystallization necirred.

Clamoxyquin Pamoate.—A solution of 39.5 g (0.1 mole) of 5-
chloro-7-({ [3-(diethylamino)propyllamino { methyl)- § - quinolinl
ilihydrochloride?  (clamoxyquin  hydrochloride) in 500 ml of
distilled Ho0O was potwed slowly with vigorous stirring at 25°
into a sobition of 45.0 g (0.1 mole) of 4,4'-methyvlenebis(3~
livdroxy-2-naphthoie acid) dizodiim salt monohydrate (sodium
panoate) v 800 ml of distilled H). The resulting thick slinry
was dibited to 3 1. with distilled Hs0 and stirred briefly. The
precipitate was collected by filtration and slhirried twice with
3-1. portions of distilled HyO. The off-white solid was enllected
and dried ¢n vacuo at 45° for 48 hr; vield 66.0 g (937, ), melting
point indefinite beginnving at approximately 150°,

The clamoxyquin pamoate thus obtained ravged from 1-) u
in particle size with aggregates np to 300 u. The X-ray diffractinn
pattern indicates that this material is amorphous. The compound
exhibit« the 1ltraviolet absorption maxima shown i Table I1.

TagrLe 11

—-—Abx methanol——- <eme-001 N NaOll

A, i Elin A, My I dm
362 96 364 135
300 125 300 96
289 164 288 153
278 140 236 1526
238 1685

‘The solubility of clamoxygnin pamoate in pH 7 0.1 3/ phox-
pliate buffer ix 0.012¢7. Solutions of this drug (0.01¢%) in metha-
itol or pH 7 phosphate buffer are stable for more than 2 weeks.
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son, Dr. D. H. Kaump, and co-workers for the biologi-
cal evaluation of these compounds. We are also in-
debted to Mr. Charles E. Childs and associates for the
microanalyses and to Dr. J. M. Vandenbelt and asso-
ciates for the physical-chemical data.

(12) Melting points (corrected) were taken in open capillary tubes in a
Thomas—Hoover capillary melting point apparatus.

D, ethanol; %, acetonitrile—ethanol; F, nor recrystallized.

“Water

Svynthesis and Antiviral and Antibacterial
Activity of Certain N-Dialkylaminomethylisatin

B-Thiosemicarbazones

RAJENDRA 3. VarMma and W. LEwis NOBLEs!

Departnent of Pharmaceutical Chemistry, School of Pharniacy,
The University of Mississippi, Universily, Mississippi 38877

Received March 14, 1967

Thiosemicarbazones of different carbonyl compounds
have shown antiviral?—% and tuberculostatic® =% activity,
ineluding the :etivity of isatin 3-thiosemicarbazone (I)
against the pox group of viruses in human beings and
type 2 polio in ERK cell«.' Bauer and Sadler” in-

‘ jl\ NHCSNH,
:\|; 0

H
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