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SYNTHESIS OF cis- AND
trans-PERHYDROTHIENO[3,4~-d]IMIDAZOLE-2~-THIONE
5,5-DIOXIDES

G. I. Khaskin, T. E. Bezmenova, and UDC 547.732.783.735'785.5.07 :
P. G. Dul'nev 541,634

It is shown that the cis and trans isomers of perhydrothieno[3,4~d]imidazole~2-thione 5,5-dioxides
can be obtained in good yields from the accessible derivatives of thiolane and 2-thiolene 1,1~diox-
ides.

In the course of developing research on the synthesis of new two-ring compounds with potential biological
activity from derivatives of thiolane and 2-thiolene 1,1~dioxides [1] we synthesized a number of perhydrothieno~
[3,4~d]limidazole-2~thione 5,5-dioxides.

We established that sulfones Ia, b react with isothiocyanates or with thiophosgene and amines to give
thioureas Ila-c, which undergo cyclization in the same way as ureas [2, 3] to give two-ring compounds Illa-c:

R
|
H ’ NR—C—NHR’
- Ncls s O\s N\c—s
/ _oseh o’ j
S R'NH, Ss< T
o Yo oo R
1a, b la-c ia-c
Ia R=CHy b R'=CH,CHy; I 1118 R=R'=CeH; b R=CcHy, R'=C.H,CH); C R=R'=C(H,CH,

It has previously been demonstrated [1, 2] that the intramolecular cyclization of N~(1,1~dioxo-2-thiolen~
4-yl)ureas and N-monosubstituted 1,1-dioxo~2-thiolen-4-yl esters of dithiocarbamic acids leads to cis-fused
two-ring compounds. The reaction under consideration in this paper proceeds similarly, and we therefore
assigned a cis structure to Illa~c. We obtained their trans isomers by the action of thiophosgene on trans-
3,4~diaminothiolane 1,1~dioxides IVe, d (obtained by the method in [4]) in the presence of tertiary amines.

Rn R

(NHR ]
\ csa, 0y N\c
[ S —— /S =8
. (CHIN 07N/
070 |
R
1ve, d ve, d

IV,VC R=CH,CH,: & R=CH,

A melting-point depression is observed for a mixture of Illc and Ve, and the IR (Table 1) and PMR spec-
tra of these compounds differ: The o protons of the 1,1~dioxothiolane rings of 11Ia, ¢ give multiplets with widths
of, respectively, 8 Hz (3.48 ppm, trifluoroacetic acid) and 13 Hz 3.4 ppm, deuteropyridine). A group of signals
from 2.75 to 3.8 ppm is observed for the o protons of the 1,1~dioxothiolane ring of Ve in deuteropyridine. It
has been reported that similar differences are observed in the spectra of ¢is- and trans-perhydrothieno[3,4~d]~
imidazol-2~one 5,5-dioxides [2, 5] and cis and trans 3,4~disubstituted thiolane 1,1-dioxides [6]. Taking these
data into account, we assigned cis and trans structures to Il and V, respectively.
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of the Ukrainian SSR, Kiev 252160. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 3, pp. 328~
330, March, 1982, Original article submitted November 3, 1980; revision submitted June 5, 1981.

246 0009-3122/82/1803-0246$07.50 © 1982 Plenum Publishing Corporation



TABLE 1. Characteristics of the Synthesized Compounds

Com-{m Found, % Empirical Calc., %
pound °Cp’ IR spectrum, cm ™! — | formula
€ lH‘ s cluls

Yield, %

co

Ia [ 236—] 3010 w, 2860 w, 1490 w [59,114,6[18,7 |CirH1sN20,S; [59,3(4,7 (18,69
237 1435 m, 1395 m, 1290 s,

1265 s, 1165 m, 1120 m,
1070 W, 890 W, 660 m
b {2291 3010 w, 2930 w-, 2860 w,|60,5(5,0{18,10] C1sH sN20,S, [60,415,1117,9{01
230 1490 m, 1450 m, 1400 m,
1300 m, 1265 s, 1940 m,
1160 m, 1115 m, 705 m,
660 w a
Iic | 222—| 3025 w, 2930 w, 2860 w [61,2(5,4(17,3 | C1sHoN,0.S, [61,2]5,4 [17,3]31
223 1470 m, 1460 m, 1415 w,
1400 w, 1300 s, 1220 s,
1160 m, 1110 m, 1060 W,
950 w, 760s .
Ve {218 | 3030 w., 2920 W, 2860 W, 17,0 | C15HaoN20,5 P 17,3 |47
1335 s, 1305 s, 1215 m,
1110 s, 990 w, 730 m,
470 m

Vd {316 | 3015 m, 2035 w, 2880 w,|38,5|5.4(29,3 | C;HuN20,S; 38,215,5(29,285
1450w, 1430 m, 1335s .

1310 s, 1220s, 1115 s,
1085 m, 750 m, 465

4By method A; the compound was obtained in 60% yield by method B,
Found: N 7.5%. Calculated: N 7.5%.

We found that sulfone TVec is converted to Illc when it is heated with carbon disulfide in the presence of
triethylamine. The formation of a two~-ring compound with an inverted configuration can be explained in the
following way. Compound IVc reacts with CS, at one of the amino groups to give an inner salt of a dithiocar-
bamic acid, which in the presence of a tertiary amine eliminates RNH, as a consequence of the increased C—~H
acidity of the @-methylene groups of the 1,1~dioxothiolane ring [ 7]. The resulting salt of N~benzyl-N~(1,1-
dioxo-2~thiolen-4~yl)dithiocarbamic acid is converted to thiourea Ilc, which undergoes cyclization to Illc.

Thus we have shown that cis- and trans-isomeric two-ring ureas can be obtained in good yields from
accessible derivatives of thiolane and 2-thiolene 1,1-oxides by various synthetic methods.

EXPERIMENTAL

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The PMR
spectra of the compounds were recorded with a Tesla BS 487B spectrometer (80 MHz) with hexamethyldisiloxane
as the internal standard.

cis~1,3-Diphenylperhydrothienol3,4~dlimidazole-2~thione 5,5~Dioxide ([Tla). A 1.4~g (0.01 mole) sample
of phenyl isothiocyanate was added to a solution of 2.1 g (0.01 mole) of 4-anilino~2-thiolene 1,1~dioxide in 20
ml of benzene and 10 ml of pyridine, and the mixture was refluxed for 1-2 h. The benzene and pyridine were
removed by distillation, and the residue was washed with ether and crystallized from 50% aqueous acetone to
give 3.4 g (98%) of Illa (Table 1).

cis~1-Phenyl-3-benzylperhydrothieno[3,4~d]imidazole-2-thione 5,5-Dioxide (IIlb). This compound was
similarly obtained from 4-benzylamino~2-thiolene 1,1-dioxide.

cis-1,3-Dibenzylperhydrothieno[3,4~-dlimidazole~2-thione 5,5-Dioxide (Illc). A) A solution of 0.7 ml (9
miole) of thiophosgene in 10 ml of tetrahydrofuran (THF) was added to a solution of 1.8 g (8.5 mmole) of 4~
benzylamino-2-thiolene 1,1~dioxide in 25 ml of dry THF, and the mixture was stirred for 3 h. A 2.8-ml sample
of triethylamine and 1 ml (9 mmole) of benzylamine were then added, and the solution was stirred at 50°C for
4 h. The THF and excess triethylamine were evaporated, and the residue was washed with water and crys-
tallized from aqueous acetone. The yield was 0.93 g (31%).

B) A 3-g (0.04 mole) sample of CS, was added dropwise at room temperature to a solution of 6.6 g (0.02
mole) of trans~3,4~dibenzylaminothiolane 1,1-dioxide in 30 ml of THF and 5 ml of triethylamine, and the mix-
ture was allowed to stand for 8 h, after which it was heated at 50-60°C for 4 h. The solution was evaporated,
and the residue was washed with methanol and crystallized from 50%aqueous THF. The yield was 4.5 g (60%).
No melting-point depression was observed for a mixture of this product with the compound obtained by method A,

trans-1,3-Dibenzylperhydrothieno[3,4-d]imidazole~2-thione 5,5-Dioxide (Ve¢). A 1.5-ml (0.02 mole) sam-
ple of thiophosgene was added at room temperature to a solution of 6.6 g (0.02 mole) of trans-3,4-dibenzylamino-
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thiolane 1,1-dioxidein50m]lof dioxane, and the mixture was stirred for 3 h. Pyridine (10 ml) was added drop-
wise, and the mixture was stirred for another 2 h, The solvent was evaporated, and the residue was washed
with water and crystallized from 50% aqueous dioxane. A mixture of Ve and Illc melted at 211°C.

trans-1,3-Dimethylperhydrothieno| 3,4~d]imidazole~2-thione 5,5-Dioxide (Vd). This compound was sim~
ilarly obtained.
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SYNTHESIS AND REACTIONS
OF 3-AMINOTHIAZOLIDINE-2-THION-4-ONE DERIVATIVES.
4.* THIAZOLO[3,4-b][1,2,4]TRIAZOLE DERIVATIVES

®. K. Mikitenko and N. N. Romanov UDC 547.789"792.9.07

It is shown that derivatives of a new heterocyclic system, viz., thiazolo[3,4-b][1,2,4]triazole, the
structure of which was established by means of their IR and PMR spectra, are formed in the re-
action of 5-substituted 3-aminorhodanines with imidoyl chlorides.

In [2] it was shown that the synthesis of condensed heterocyclic thiazole systems on the basis of N~amino~
rhodanine is extremely promising. We studied the reaction of 5-methyl- and 5-phenyl~-3~aminothiazolidine-2~
thion-4~ones (I) with N~substituted benzimidoyl chlorides II.
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1t is known that aminorhodanines react with electrophilic agents such as acid anhydrides and chlorides to
give N-acylaminorhodanines [ 3]. Since amidines are usually formed in the reaction of amines with imidoyl chlo-
rides [4], one might have also expected the formation of thiazolidinyl-substituted amidines of the III type in the
case under consideration. However, we found that the reaction does not stop at this step but proceeds further

*See [1] for Communication 3,
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