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TasLe [

CrLaMOXYQUIN SalTs

(C,H;),N(CH,),NHCH, N
CJ) ma
Cl
Yield, Puri-
puri. fien
Compd Mbp. fied. solv Yormula Carbou, Hydrogen, ¢ Nitrogen, % Water, 4 ¥
no. HA °C % vent? C1tHuCIN30 Caled Found Caled Found Caled Found Caled Found
1 Salicylic 108-110 2 A +2C7HeOs 62.25 61,91 6.07 6.33 7.03 6.70
2 8Hydroxy.7.iodoquino. 145 dec D B 2CHINOsS - 1.5H«)  10.00  10.34 3.7+ 3.69 6.66 6.54 2.57 220
line-5-sulfonic
B Naphthalene.t,5-disul, 238-240 67 B - C1aHs8:06-0.251H.0 h2.78 52.686 5.33 5,54 6.83 6. 41 0.73 0. 10
fonic dec
t 1-Hydroxy-2-naplithoic 05-97 63 & 2CnHs0s H20 65.40  65.37 5,91 5.95 5,87 5.85 2.51  2.28
5 3-Hydroxy-2-naplithoic 142-143 60 1 -2CnHsOs 67.09 67.02 5.77 5.96 6.02 5.76
I 2,2’-Thiobis(4.6-dichlora. 108-110 02 n 12C::HeCLOS 17 62 17.33 3.51 3.54 1. 06 3.89
phenol)
v 2,2’-Metbylenebis(3,4.6. 125 dec I b - 2C:13HeClsO4 15 47 45, 14 3.20 3,26 3.70 3.04
trichlorophenol)
N 4.4’-3[ethylenebis(&luw 150 indef 93 1 - CogH 104 - 0.5H:0 46, Tl £t 39 5,78 AT 5,84 o, 88 1.25 108

droxy2-naphthoic)
* A, acetone—ether; B, methanol-water; C, ethanol-water;
determinations are by the Karl-Fischer method.

Experimental Section!”

General Procedure.-——Aqueous or metharnol xolurions of 0.01+
1.1 mole of 3-chloro-7-({ [3-(diethylamino)propyl] amino jmethy)-
R-quinolinol dihydrochloride® (elamoxyquin hydrochloride) were
added at 25° to agueons or methanol =olutions of stoichtometrie
amonnts of the sodimm salts of the requisite acids or phenols
(Table I). If the salt precipitated, it was collected and recrys-
tallized from the =olveut indicated. If not, the reaction mixture
was refrigerated nntil crystallization oceurred.

(Clamoxyquin Pamoate.—A =olution of 89.5 g (0.1 wole) of 5-
chloro-7-({ [3-(cliethylamino )propyl]amino fmethyl)- § - quintolinol
dihydrochloride® (clamoxygnin hydrochloride) in 500 ml of
dixtilled H2O was ponrved slowly with vigorons stirring at 25°
imto a solntton of 45.0 g (0.1 mole) of 4,4 -methyvlenebiz(3
hydroxy-2-naphthoic acid) dizodinm =alt mouchydrate (sodinm
pamoate) 1 800 mi of distiled H,0. The resulting thick shury
wax diluted to 3 L with distilled H.O and stirred briefly. The
precipitate was collected by filtration and shirried twice with
3-1 portions of distilled H.O. The off-white ~olid was collected
and dried in vacuo at 45° for 48 hr: yvield 66.0 g (937 ), melting
point indefinite begnuiing at approximately 150°,

The clamoxyqnin pamoate thus obtained ranged from 1-) u
iy particle ~ize with aggregates np to 300 u. The X-ray diffraction
pattern indicates that this material is amorphons. The componnd
exhibits the ultraviolet absorption maxima shown in Table I1.

Tapre Il
- —erma0.1 N NaOU

=--—Abx methanol-

A, g Elim A mu K &
362 96 364 135
300 125 300 96
289 164 288 153
278 140 236 1526
238 1685

‘The solubility of ¢lamoxyguin pamoate in pH 7 0.1 3/ phos-
phate buffer ix 0.01297. Solutions of thix drug (0.019;) in metha-
nol or pH 7 phosphate buffer are stable for more than 2 weeks.
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112) Melting points (corrected) were taken in open capillary tubes in a
Thomas-Hoover capillary melting point apparatus.

D, ethanol;

F. acetonitrile—ethanol; F, not recrystallized.  * Water
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Thiosemicarbazones of different carbonyl compounds
have shown antiviral?=% and tuberculostatic® =% activity,
including the activity of isatin 3-thiosemicarbazone (I)
against the pox group of viruses in human beings and
type 2 polio in ERIC cell+.' Bauer and Sadler” iu-

NNHCSNH,
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TapLE I

N-DI1ALKYLAMINOMETHYLISATIN ﬂ-THIOSEMICARBAZONES

R NNHCSNH,
CH,NR,R,
Yield, Mp, Caled, 9, Found, vp=-——— Infrared, e !
No. NRiR: R 7  °Cce Forinula C H N C H N N1 C=0

1 - S> H 70 170 C;HisN,08® 56.71 6.03 22.05 56.78 6.15 22.16 3205, 1692
3334

2 —@ H 77 185 CisHy;N;0S¢ 60.48 6.48 19.59 60.54 6.56 19.44 3067, 1675
3165,
3333

3 N(CHj;), H 36 168-170 Ci;Hi;;N,0S:0.5H;0 24 .45 ... 24.48 3096, 1689
24.65 3333

24.04

4 —N\’Eo H 72 202204 C,HiN:O:S-05H0 51.25 5.50 21.34 51.30 5.37 21.78 3106, 1684
3205,
3333

N —@ Br 92 198-200 CisHzBrN;08 49.56 5.08 16.056 49.64 5.22 15.90 3100, 1675
3200,
3400

6 —@ CH; 98 196-200 CigHasN;08 61.44 6.78 18.85 61.63 6.92 18.72 3100, 1684
3200,
3400

7 — s> CH, 90 206 C¢HN;0R4 57.99 6.39 21.13 57.90 6.45 20.93 3096, 1686
58.02 6.39 3175,
3334

S ~—N S Z H 60 165-166 ClsHﬂNaOS 21.13 PN F 21.32 3125, 1680
CH, 3230,
3350

« All compounds melt with decomposition. ? Anal. Caled: §,10.10. Found: S,9.86. Anal. Caled: 8, 8.97. Found: §, 880,

4 Anal. Caled: 8, 9.67. Found: S, 9.82.

vestigated several derivatives of I and found that the
N-methyl and N-ethyl derivatives were more active
than the parent compound (I). In this work we have
prepared a series of isatin 3-thiosemicarbazones (Table
I) by replacing the N-methyl group with the N-di-
alkylaminomethyl group.

The starting materials for the preparation of these
thiosemicarbazones were prepared by condensing
isatin(s), formaldehyde, and a suitable secondary
amine. The synthesis of these compounds is described
elsewhere!™'® except for one compound (II). the syn-
thesis of which is deseribed herein.

CH, 0]

)

L0

II

Biological Data.—Several of the compounds reported
in this report have been subjected to preliminary anti-
viral, antibacterial, and antifungal screening procedures.
The method with respect to antiviral sereening involved
the use of an agar diffusion technique. HeLa cells (a
human carcinoma cell line) and polio virus type II
(RNA type) and parainfluenza-3 (RNA type) viruses

(17) R. S, Varma and W. L. Nobles, J. Heterocyclic Chem., 8, 462 (1966).
(18) R. S. Varma and W. L. Nobles, /. Med. Chem., 10, 510 (1967),

were used. These viruses are human pathogens and
have in common the characteristic of causing extensive
cell destruction (cytopathogenicity) in HeLa cells,
thus making it possible to observe macroscopically
and microscopically the protection of the cells by the
drugs that have antiviral activity. Table IT shows the
results of the assays completed thus far.

TasLe II
ANTIVIRAL ACTIVITY?
——- - +Viruses: ——
Toxicity to Polio Parainfluenza
Compd sancer cells 11 3
1 + + -
3 + - -
1 + + -

© Activity is shown as lowest coucentration of the drug that
inhibits virus. Toxicity is shown as lowest concentration of the
drug toxic to cells. -+ = some antiviral activity (or toxicity to
cancer cells), — = 10 observable activity.

TFor antibacterial and antifungal screening, filter
paper disks (6.35 mm) saturated with two drops of a
suspension of the test compounds (20 mg/ml in ethanol
or water) were placed on the agar. Twelve'® represen-
tative bacteria, yeasts, and fungt were chosen in order

(19) The microbial spectrum consisted of Staphylococcus aureus K257
(). Escherichia coli ATCC 4157 (—), Pseudomonas aeruginosa (—), Kleb-
siella pneumoniae ATCC 8052 (—), Proteux vulgaris LBal55 (—), Myco-
bacterium smegmatis (+), Neisseria catarrhalis (—), Saccharomyces sp.,

Candida albicans ATCC 10231, Trichophyton mentagrophytes ATCC 9129,
Staphylococcus epidermidis, and Aspergillus niger organisms.
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to observe possible drug activity aguin=t 3 wide sper-
trum of different types of organisms. The test or-
ganisms included were gram-positive human patho-
gens, gram-negative human pathogens. :cid-fast bae-
feria (representing the leprasy-tubercnlosi= group).
common yeasts, and pathogenic fungi.  The resnles
are recorded in Table TT1,

TasLe T

ANTIBAVCTERIAVL AND ANTIFI'NG AL ACTIVITY X

Gram. Gram, I'ungi
Acld-Tast positive negative and
Compd “aclerin Lacieria wacleria veaslx
i — - —~ —
2 - . +
o
3 — — —
| - + — —
8] - - - +
+ = mhibition, — = no hibitton.

Experimental Section*

N-3-Azabicyclo[3.2.2] nonylmethy!l-5-methylisatin (II),-- A
~olation of 3-azabicvelo[3.2.2]nonane (3.12 g, 0.25 mole) in [0
ml ot ethanol was added to @ =hirry consisting of 5-methylisatin
(+.02 g, 0.25 mole), 2.5 ml ol 377 formaliy. and 10 ml of ethanol
with shaking. The resnlting reaction mixture was stirred {or 30
min at room temperature and then warmed for another 30 mia
ap a steam hath. The contents of the flazk, upon refrigeration
overnight, gave a product melting at 160-162°,  An analytical
sample was prepared hy three =accessive cryvstallizations frow
cthanol; mp [62-164°, vield 3.5 g @47 e 1724 cm ™
(=),

dnud. Caled for CulleNo0,: C, 72460 L 7.45;
Foand: C, 72.33; H, 7.45: N, 9.41.

The nmr spectrnn of 11 ix consistent with the proposed stra-
tive. The spectram ~howed a siuglet at § 1.66 attributed to the
ten protons of the cyclohexane ring and a doablet at 2.73-2.8
which 13 attributed to the CHy protons (4 H) adjacent to N, A
<harp singlet was obzerved at § 4.5. This latter peak has been
assignted to the two ClL. protous between the two N atoms. A
sibgler at & 2.36 was dne to CHy at position 5 and a complex
pattern at 8 6.96-7.51 to the protonus (3 H) of the aromatic ring.

N-Dialkylaminomethylisatin 3-Thiosemicarbazones (Table 1).
Method A.—To a =olution of .01 mole of i=zatin N-Manuich
base @ 15 ml of absolite ethanol was added. v one portion,
D01 g (0.01 mole) of thiosemicarbazide. The reactjon mnixture
wit~ stirred overnight at roomn temperatnre.  The resalting =olid
wit~ enlleeted by filtrationr and washed with absolute ethanol.
Ao analytieal <ample was preparved by repeated erystallizations
fromn ethyl acetate.

Method B.—Thiosenicarbaztde (0.01 g, 0.01 mole) was dis-
solved in 10 wl of dixtilled water by warming on a water hath.
To this solution there wax added the i=atin N-Mannich base
(0.1 mole) followed by 10 ml of ethanol. The veaction mixture
wax heated under reflux {for 1.5 hr. At the end of this time the
content= of the flask were conled and the prodnet was collected
by filtration; the prodiet was then washed with ethanol. For
rharacterization an analytieal <ample was prepaced by crvstal-
lization from ethyl acetate.

N, Do,
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(20: All melting points wire 1aken in capillary tubes on a Thomas-
Hoovir apparatus and are nneorrected. Tiie infrared spectra were deter.
mined in Najol mull on a Perkin.Elmer Model 137 spectropliotometer.
Nur spectrum was 1aken on a Varian.\.60 spectrometer in CDC'ls tsing
Me®i as an internal sraundard. Microanalyses were done by Dr. Alfred
Bernlardt, Milleim {Rubry, Germany, aund Galbraitlh Laboratories, Knox-
ville, Tenn., or through the courtesy of Dr. Panl Craig, Smith Kline and
Frincke Laboratories. Pldfadelpbia. Pa.
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In onr previons comnnmications? it has been shown
that 2.4-bis(arvlamino)pyrimidines (A, R, = OH:
Re = Hand Ry = Ry = H) possess potent antimierobial
activities.  The biological nctivities of these compounds
have 1ot been stndied in detail =0 far.  We have been
enconrnged ro study 2. 4-bis(arvlamino)pyrimidines in
some detail since some compounds of this series showed
high antifimgal aetivity.™ In this commmication,
we wish to report the synthesis and growth inhibitory
activity of a number of compounds related to type A,
where Ry = Huand R, = CHy. These compounds have
been tested against gram-positive and gram-negative
bacteria and also a pathogenic strain of veast. The
growth mhibitory activity of these synthetic pyrimi-
dines has been compared with that of neomycin (a known
antifngal agent). chloramphenicol, and 6-azanracil,

R R,
R R,
NZ © ArNH, N#Z ?
/k | e /|§ |
(17 NT HN” N SNH
R R

The 24-bis(arylammo)-3-methylpynmidines  were
synthesized by the acid-catalyzed condensation of 2,4-
dichloro-5-methylpyrimidine*  with appropriate aro-
matic anunes,

In general, it has been observed that the antimicrobial
activity of 2.4-bis(arviamine)-5-methylpyrimidines s
enhanced when groups with positive ¢ constants
are substitnted in the phenyl ring, whereas groups with
negative ¢ coustants decrease the activity considerably.
Thus chloro-smbstituted derivatives (III-V) show maxi-
nmm activity, whereas mininnum activity is exhibited
by the hydroxy-substituted compound VI. Similar
biological activities are shown by 2,4-bis(arylamino)-
pyrimidines and  2,4-bis(arvlamino)-6-hydroxyvpyrimi-
dines which have been reported earlier. >

Studies on the mechanism of nhibition of these
active componnds are in progress and will be reported
elsewhere.

Experimental Section

2,4-Bis( p-chloroanilino)-5-methylpyrimidine (III).—-24-D1-
chloro-3-methylpyrimidine (1.63 g, 0.01 mole) was added to
warnl solution of p-chloroaniline (3.8 g, 0.03 mole) in 2.7 ml of
contcenttrated FCT in 20 ml of water, and refluxed on a =and bath.

o1, war DL Roy, =, Ghosh, and 13, C. Gulea, J, Org. Chem,, 28, 1909 (1860):
Ly D. Roy, & Glosh, and BB €. Guha, Arck, Biochem. Biophus., 92, 3606
1661); 1¢) D. Ghosh, J. Med. Chem., 9, 424 (1966},

2y (. Gerugross, Ber., 38, 3408 (1905).
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