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Table I. Antineoplastic Screening Results of
Nicotinamide Derivatives?

Dose,b Test/control

Compd mg/kg

Cell culture
FV LE LL P4 SA WM ED,,Cug/ml

Ie 150.0 125
100.0 126
66.0 127
45.0 120
16.0 48
13.0 9 106
10.0 86

>1.0 x10%(KB)
If 31.0 25
25.0
12.5 116 81
>1.0X10%(KB)

4The biological screening was performed by the screening con-
tractors of National Cancer Institute. FV = solid Friend virus
leukemia, LE = lymphoid leukemia L1210, LL = Lewis lung carci-
noma, P4 = P1534 leukemia, SA = sarcoma 180, WM = Walker 256
(intramuscular), KB = human epidermoid carcinoma of the naso-
pharynx. bBelow toxicity level. “ED,, = the dose that inhibits
growth to 50% of control growth. 9Cures 3/10.

communication and to substantiate the claim of Buch and
coworkers? that certain nicotinamide analogs may possess
antitumor activity.

la, Ry =H;R; =NH;;X=0

b, R, =H;R2=NH2;X=S

¢, Ry = NH;; R, = NH;; X=0

d, Ry =H;R,=H;X=0

e, Ry = N(CHj);; R = NH; X =0
f, Ry = NHCH;; R; = NHCH;; X =0

6-Dimethylaminonicotinamide (Ie, NSC-73291), pre-
pared by the treatment of 6-chloronicotinamide with di-
methylamine in aqueous ethanol, was found to possess con-
firmed activity in sequential testing against the Friend virus
transplantable tumor, borderline activity against Lewis lung
carcinoma, leukemias L1210 and P1534, and no activity
against sarcoma 180, Walker carcinosarcoma 256, and KB
cell culture. Available test results of the corresponding
monomethylated analog, N-methyl-6-(methylamino)nicotin-
amide® (If, NSC-94489), are also reported (see Table I).
These data suggest that properly designed analogs of nico-
tinamide derivatives should provide compounds with inter-
esting biological activity.

The exact mode of action of nicotinamide in tRNA
methyltransferase inhibition is not yet known. A recent re-
port that another pyridine derivative, pyridoxal 5’-phos-
phate, is an in vitro inhibitor of catechol-O-methyltransfer-
ase (COMT),* together with the postulation of the relation-
ship between COMT and tRNA O-methyltransferase,’ sug-
gests that nicotinamide derivatives may also act as inhibitors
of tRNA O-methyltransferases. Some in vitro inhibitory
studies of these compounds against both normal and tumor
tRNA methyltransferase enzymes would therefore be of
interest.

Notes

Experimental Section

Where analyses are indicated only by symbols of the elements,
analytical results obtained for those elements were within +0.4% of
the theoretical values.

6-Dimethylaminonicotinamide (Ie). A suspension of 10 g
(0.064 mole) of 6-chloronicotinamide and 150 ml of 25% aqueous
dimethylamine (0.83 mole) in 20 ml of ethanol was refluxed for 10
min. The resulting solution deposited, on cooling, 9 g (85% yield)
of analytically pure pale yellow crystals, mp 224-226°. Anal.
(CH,,N,0) C. H. N.
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Reports of the antiinflammatory activity of 1-(p-chloro-
benzoyl)-5-methoxy-2-methyl-3-indolylacetic acid' and
p-isobutylphenylacetic acid® have stimulated the prepara-
tion of a variety of heterocyclic and arylalkanoic acids
for testing as potentially useful antiinflammatory agents.
Certain aryl-substituted thiazoleacetic acids have received
considerable attention,>* and 2-(p-chlorophenyl)thiazol-4-
ylacetic acid (1) is exemplary of this class. Activity in
adjuvant-induced arthritis in rats,’ carrageenin-induced
edema in rats,’ and ultraviolet-induced erythema in
guinea pigs” has been reported for compound 1.* More-
over, the compound is also effective against the writhing
syndrome in mice and in the suppression of body tempera-
ture increases induced by injection of a bacterial pyrogen
into rats.* Because of this profile of antiinflammatory,
analgetic, and antipyretic properties, we prepared a series
of 2{(substituted phenyl)-4H-cyclopentathiazole-4-
carboxylic acids (2) for testing as potential antiinflamma-

tory agents.
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The desired 2-phenyl-4H-cyclopentathiazole-4-carboxylic
acids (2) (R =H, p-Cl, m-CHj, m-CF3) were prepared by
condensation of the appropriate thiobenzamide 3 with
methyl 3-bromo-2-oxocyclopentanecarboxylate (4)® and
saponification of the resulting product. The ultraviolet and
nmr spectra of the cyclopentathiazolecarboxylic acids 2
support the assigned structures. In particular, the position



Notes

Table I. 2-Phenyl-4H-cyclopentathiazole-4-carboxylic Acid and Congeners
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CO.H

Yield,

No. Compound R % Recrystn solvent  Mp, °C Formula Analyses

2a  2-Phenyl-4H-cyclopentathiazole-4- H 45 Acetone-hexane  210-212 C,H,NO,S C,H,N,S
carboxylic acid

2b  2-(p-Chlorophenyl)-4H-cyclopentathiazole-  p-Cl 58 Acetone 210-211  C,H,CINO,S C,H,N,S,Cl
4-carboxylic acid

2¢ 2-(m-Tolyl)-4H-cyclopentathiazole-4- m-CH, 37 Acetone-hexane  147-148 C,H,,NO.S C,H,N,S
carboxylic acid

2d 2-(m-Trifluoromethylphenyl)-4 H- mCF, 41 Acetone-hexane 149-150 Cc,H,FNOS CHN,S,F

cyclopentathiazole-4-carboxylic acid

of maximum absorption (308-313 mu) in the ultraviolet
region is in harmony with the presence of the 2-phenyl-
thiazole chromophore.} Moreover, the chemical shift
(6 3.97-4.12) of the 4-proton is consistent with that of a
proton in a doubly allylic environment.

When administered in doses of 250 mg/kg the 2-phenyl-
4H-cyclopentathiazole-4-carboxylic acids 2b-2d failed to
suppress carrageenin-induced edema in rats and ultraviolet-

induced erythema in guinea pigs. Similarly, these compounds

were without effect at 50 mg/kg per day against adjuvant-
induced arthritis in rats. Aspirin is accepted as active in
these assays at the indicated doses with.a 99% frequency,
and the thiazolylacetic acid 1 is active at these screening
levels. Compound 2a was ineffective in the carrageenin
edema and uv erythema assays, but exhibited a marginal
effect on the primary lesions of adjuvant-induced arthritis;
however, 2a proved toxic at levels of 100 mg/kg per day in
this assay.%

Experimental Section

General. Melting points were determined in open capiilary
tubes on a Mel-Temp apparatus and are uncorrected. Solutions
were dried (MgSO ) and concd under reduced pressure on a rotary
evaporator. Where analyses are indicated only by symbols of the
elements, analytical results obtained for these elements were
within 0.4% of the theoretical values, The petr ether used was
that fraction with bp 30-60°.

Methyl 3-Bromo-2-0xocyclopentanecarboxylate (4). This sub-

stance was prepared in 47% yield as described previously.® It had bp 97-

103° (1.77 mm); Amax 263 mu (e 5300); »€3 1764, 1730, 1672,
1629 cm™; 65145 1.90-2.80 (m, 4, CH,CH,), 3.47 (m, <1, 1-Hin
the keto form), 4.07-4.54 (m, <1, 3-H in the keto form), 4.74-5.04
(m, <1, 3-H in the enol form).®

Preparation of the 2-Phenyl-4H-cyclopentathiazole-4-carboxylic
Acids. The following preparation illustrates the general procedure.
A solution of 1.37 g (10 mmoles) of thiobenzamide and 2.65 g
(12 mmoles) of methyl 3-bromo-2-0Xxocyclopentanecarboxylate in
30 ml of EtOH was stirred at reflux temperature for 2 hr, The
solvent was removed, and the residue was distributed between
EtOAc and 10% NaOH soln. The organic layer was washed suc-
cessively with 10% NaOH soln and H,0, dried, and evaporated to
give 2.56 g of an oil. This material was treated with 33 ml of 10%
NaOH soln at reflux temperature for 1 hr, The solution was diluted
with 125 ml of boiling H,O, treated with activated charcoal, and
filtered. The cooled filtrate was acidified by addition of 5 ml of
concl HCl and then HOAc, The precipitated solid was collected,
washed with H,0, and dried to give 1.11 g of 2-phenyl-4H-cyclo-
pentathiazole-4-carboxylic acid, mp 201-205°, The purification and

tCompound 1 exhibits maximum absorption at 298 mu (¢ 17,000).

fPrivate communication from Dr. A, E, Sloboda.

characterization of this material is summarized in Table I.
The pertinant spectral properties are given in the discussion.
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Various types of trimethoxybenzamides and trimethoxy-
cinnamides of heterocyclic amines have been investigated'™®
since one of them, the morpholide I, was found to possess
an intetesting tranquilizing activity, free from any muscle-
relaxant effect.”?* By varying the amine moiety in I,
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