Di[2-ox0-2-(1-adamantyl)ethyl] Sulfate (XXII). Concentrated sulfuric acid was added to a solution of 2.0
g of diazoketone [15] in 15 ml of chloroform while vigorously stirring and cooling to 0-5°, until nitrogen evolu-
tion ceased. The mixture was kept at room temperature for 1 h and the solvent- distilled off. The residue was
recrystallized from acetone or hexane to given 1.0 g of XXII..

Compounds XXIII and XXIV were prepared analogously.

2-Chloro-2-nitrosoadamantane (VII). A stirred solution of 3 g of oxime VI in 100 m! of dry carbon tetra-
chloride was treated at —10 to —15° with 2.0 g of N,N'-dichloro-N,N'-dinitro-ethylenediamine [4]. The pre-
cipitated N,N'-dinitro-ethylenediamine was filtered off, the solvent distilled off, and the residue recrystallized
from aqueous methanol to give 3.2 g (88%) of VII, mp 152-153°. A mixed melting point determination with an
authentic sample [5] showed no melting point depression.
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INDOLYLALKANOIC ACID THIOAMIDES

N. N. Suvorov, L. Kh. Vinograd, UDC 615.281:547.757
G. N, Pershin, T. N. Zykova,
T. A. Gus'kova, and N. F. Lomanova

No systematic study of the biological activity of indolylalkanoic acid thicamides has been carried out hith-
erto. The first representative of this series of compounds has been prepared by the action of hydrogen sul-
fide on 3-indolylcarbonitrile under pressure at high temperature [1]. We have succeeded in showing that this
and other indolylalkanoic acid thioamides can be prepared much more conveniently from the preparative point
of view by reacting the corresponding nitriles with thioacetic acid at room temperature. This method can be
used directly for the synthesis of thioamides from the readily available nitriles of indolylcarboxylic acid, indo-
lylacetic acid and indolylpropionic acid. If, however, the nitrile is obtained by dehydration of the corresponding
amide, it is naturally simpler to convert the amide directly into the thicamide by treatment with phosphorus
pentasulfide. It should be borne in mind, however, that this leads to the dehydration of a large proportion of
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@j—ﬂr(CH»l)nCSNHI(Ia-e)
TABLE 1. 3-Indolylalkanoic Acid Thioamides N
|

H
Thio- :
Meltin Found (%) .
Compound |~ |amide | noine (%eg) ?mpuical
yield (%) c I - ! S ormula
Ia 0 6 154—5 61,1 4,6 18,2 CoHgN,S
Ib 1 63 159—60 63,3 5,4 16,8 CyoHioNoS
ic 2 73 159—60 | 65,0 5.7 158 | CoyHpeN,S
id 3 40 1178 66,1 6,5 146 | CoHysNyS
Ie 4 76 1034 67,3 6,9 13,9 | CaH, gNoS
Calculated (%) Ry Tubercu~ -
Compound lostatic activ=-
c H s nitrile thicamide |ity (pg/mi)
Ia 61,3 4,6 18,0 0,40 0,13 31+
Ib 63,1 5,3 16,8 0,52 {3] 0,26 4
Ic 64,7 5,9 15,7 0,53 [4] 0,24 0,12
Id 66,0 6,5 14,7 0,59 0,27 0,5
Ie 67,3 6,9 13,8 0,62 0,30 0,5

*Low antitubercular activity in [1].

the amide into the nitrile by reaction with the phosphorus pentoxide formed. 1t is also useful to treat this mix-
ture of thioamide and nitrile with thioacetic acid so that the mixture is converted into the thioamide alone.

The thioamides obtained are colorless, readily crystallizing substances which are practically insoluble
in water. Only the thiocamide of 3-indolylcarboxylic acid is colored (bright orange) owing to the conjugation of
the indole nucleus with the thioamide group, which shows up in the UV spectrum as a maximum at 308 nm.

This and the other thicamides also have absorption maxima at 218-220 and 269-271 nm and a shoulder at 290
nm. All the thioamides investigated have similar IR spectra. In the 3400 and 3350-3150 cm™! regions there
are four sharp maxima connected with the vibrations of the NH bonds in the indole and NH, groups. The intense
"amide" bands of the primary thioamide grouping are located at ~1625 cm™! and in the vicinity of 1460-1410,
~1300, and 990 cm™! [2].

In a study of the antimicrobial activity of the synthesized thioamides in vitro against nine pathogens causing
acute bacterial infections, against Mycobacterium tuberculosis, and against five types of pathogenic fungus, we
showed that they inhibit the growth of Gram-positive bacteria, Mycobacterium tuberculosis and pathogenic fun-
gi. The greatest activity was observed against the tuberculosis bacillus (H-37-Ry strain, see Table 1}, adis~
tinct activity maximum of 0.12 pg/ml being observed for the thioamide of 3-indolylpropionic acid (Ic). We
also studied the chemotherapeutic activity of the thioamides with the highest in vitro activity against experi-
mental tuberculosis in white mice. We found that compounds Ic-Ie have no effect on the development of the
tubercular process even at the maximum tolerable doses (0.62, 0.31 and 0.16 mg for mice weighing 15-16 g).

EXPERIMENTAL

The IR spectra were recorded with UR-10 and Perkin-Elmer instruments, and the UV spectra were re-
corded with an EPS-3 spectrophotometer. Chromatography was carried out on Silufol with a mixture of ben-
zene and acetone (4:1), the substances being detected by means of an ultrachemiscope and by their color reac-
tion with p-dimethylaminobenzaldehyde.

3-Indolylcarboxylic Acid Thicamide (Ia). A mixture of 4.26 g (0.03 mole) of 3-indolylcarbonitrile, 6.83 g
(0.09 mole) of thioacetic acid and 0.9 g (0.015 mole) of glacial acetic acid was placed in a flask at a tempera-
ture of about 20°, After 1 month, the mixture was heated at 60° for 2 h, diluted with benzene, and the product

recrystallized from toluene to give orange crystals of Ia. Compounds Ib-Id were prepared analogously (see
Table 1).

3-Indolylvaleric Acid Thioamide (Ie). A mixture of 8.7 g (0.017 mole) of indolylvaleramide (mp 126-128°%,
0.83 g of phosphorus pentasulfide and 15 ml of pyridine was heated on a boiling-water bath for 1 h, diluted with
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water, and the mixture of nitrile and thioamide extracted with methylene chloride. The evaporated extract was
treated with 1.3 g (0.017 mole) of thioacetic acid and, after 1 month, treated analogously to Ia, to give colorless
crystals of Ie (see Table 1).
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF
SPIRO[CYCLOALKANE-2-THIOBARBITURIC]

ACIDS
V. G. Voronin, O. Yu. Polevaya, UDC 615.214.24:547.854.5].012.1
V. G. Mukhanova, M. A. Landau,
V. M. Kolbanov, T. P. Privol'neva,
V. V. Chugunov, and E. F. Lavretskaya

The object of the present work has been to synthesize potentially biologically active spiroleycloalkane-2-
thiobarbituric] acids (I). Attempts to synthesize these compounds by condensing 1,1-cyclopropane--and 1,1-
cyclobutanedicarboxylic acid esters with thiourea in boiling ethyl aleohol in the presence of sodium ethoxide
as condensing agent have been unsuccessful [1].

We have synthesized compounds I from 1,1-cycloalkanedicarboxylic acid esters (II) and thiourea in di-
methyl sulfoxide (DMSO). The starting esters II were prepared by reacting dibromoalkanes with malonic ester
and sodium hydride in dimethylformamide (DMF) according to the following scheme:

CH,BI C
/ 2B /COO ZH7 NaH COOC'LHs
(C}iq_)n + CHy —W»(CH'L) n
AN AN D

CH;Br GOOCH; COOGH;
n=1-3 Ila:n=7;1Ib:n-2;Ilc :n-3

The purity of the resulting esters Ila-IIc was confirmed by gas—Iliquid chromatography, and the physical
constants of these products agreed with the literature data [1].

The cycloalkanedicarboxylic acid esters Ila-Ilc were reacted with thiourea in the presence of sodium
methoxide at 20° in DMSO. In each case the product isolated was a white crystalline substance shown to be
pure by thin-layer chromatography. The IR spectrum of the compound ohtained from Ila had absorption bands
in the 3090 and 3170 cm™! regions characteristic of NH and OH stretching vibrations .and bands in the vicinity
of 1675 and 1715 cm™!, which we assigned to vibrations of the carbonyl groups, as well as NH bending bands in
the 1535 cm™! region and a C=S$ band in the 1170 em™! absorption region.

On the basis of these data, the product was assigned the structure of spirocyclobutane-2-thiobartituric
acid. The structure of this compound was also confirmed by elementary-analysis data.
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