
UDC 547.87'6 

T H I A Z A N E - 2 ,  4 - D I T H I O N E  AND I T S  8-ARYL DERIVATIVES 

E .  V .  Vladzimirskaya 

Khimiya Geterotsikticheskikh Soedinenii, Vol. 2, No. 3, pp. 361-368, 1966 

Reaction of 2- thiothiazane-4-one and its 3-arT1 derivatives with phosphorus pentasulfide in toluene or di-  
chloroethane gives thiazane-2, 4-dithione, or the corresponding 3-aryl derivatives. The compounds are 
characterized by absorption maxima (or  bends) at three bands, 344-262, 315-32I ,  and 399-350 mg.  The 
tR spectra exhibit bands at 14.93 ~ ( C - S - C ) ,  6.64, and 6 . 8 4 8  ( N - C - S ) ,  and 7.34, 8.43, 7 .14~  
(CH~). 

The literature does not disclose any reactions of 2-thiothiazane-4-one or its derivatives, except hydrolytic scission 
of the thiazane ring by alkalies, phenylhydrazine, and hydrazine hydrate [1], ammonia,  and amines [2, 8], and the 
methylarion of a a-ethyl  derivative [1]. In contrast to the 5-membered ring homotog, i . e . ,  rhodanine, 2-thi:othiazane- 
4-one cannot: condense with oxo compounds to give arylidene derivatives. 

Since 2- thiothiazane-4-one is related to  amides of cyclic acids, we attempted to react it with phosphorus penta- 
sulfide, to  convert the amide group to a t hioamide one. Experiments showed that when the reaction is run in- dichloro- 
ethane or toluene, 2- thiothiazane-4-one and its 8-axyl derivatives give good yields of the corresponding thiazane-3;  4-  

dithiones. 
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H 2~'C'~ -R  P2S5 "~C/c'N--R "l I 
H~C~.s/C = S H2C'~s/C ~ S 

The table gives the compounds synthesized: they have not hitherto been described in the literature. TMer  attempted un- 

successfully to  prepare them in 1961 [4]. 

Thiazane-2, 4-dithione and its 3-Aryl Derivatives 
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o-CHa--C6H4 
p-CHa--CsH~ 

p-C~HsO--C6H4 

Yield, Mp, 
% I " C  

91.8[ 109 
75,0 98 
507 110 
91.7 127 

F ormula 

C4HsNSa 
CuHllNSa 
CuHnNSa 

CI2HLaONSa 

Found, % 

c I M 

28.97 3.26 
52.02 / 4.41 
52.20 ~ 4.29 
50.86 / 4.87 

N 

8.35 
5.90 
5:59 
4.91 

Calculated, % 

C I H N 
i 

28.95 3.08 8.58 
52.14 4.37 5,52 
52:14 4,37 5.52 
50,85 4.52 494 

Thiazane-2,  4-dithione is a yellow crystalline compound which, when stored in moist air, or on treatment with 
water, is slowly decomposed, as shown by the smell of hydrogen sulfide. The compound dissolves in NaOH, Na2CO 3, 
and NH4OH, when there is gradual hydrolysis, a reddish violet color being obtained with freshly-prepared sodium 

nitroprusside solution. 

Introduction of an aryl group at position 3 stabilizes the thiazane ring, since a-aryl thiazane-2,  4-dithiones do not 

give a positive reaction with sodium nitroprusside. 

From the UV absorption spectra graphs shown in the figure, it is seen that thiazane-2,  4-dithione and its 8-aryl 
derivatives, are charac ter izedby maxima or bends in three bands, at 244-262,  a15-321,  and 889-350 m~. The first 
band, provisionally called a thione one, and the second, called an amide one or dithiocarbonate one, are also char-  
acteristic of rhodanides [5] and 2-thiothiazan-4-ones [6]. For rhodanides and 2-thiothiazan-4-ones,  the third band is 

low intensRy and non-characteristic.  
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U~ absorption spectra: 1) thiazane-2,  4-dithione; 
2) 3 Zo-tOlyl~hiazane-2, ~,dithione; 3) 8 -p- to ly t -  
thiazane-2,  4-dithione; 4) 3-p-ethoxyphenylthiazane-  

2, 4-dithione. 

In the IR absorption spectra of thiazane-2,  4-dithione, 
strong bands were observed at 784, 743, 8 .14 ~ (CH2) and 
14.98 m ~ ( C - S - C ) ,  and medium bands at 6.64 and 6 ,845 
( N - C - S ) .  At the same time, according to Randall's results 
[7], the bands most characteristic o f  rhodanin e are strong 
ones at 5 . 6 8 - 5 . 9 5  g (C=O)  and 6 . 8 8 - 6 . 9 2  g ( N - - C - S ) ,  
while 2- thiothiazan-4-one is [4] characterized b y  bands �9 at 
8 . 2 1 5 ( N - - H ) ,  5 . 8 6 - 5 . 8 9 ~ ( C = O ) ,  and 9 2 2 - 9 5 0 ~ ( C - S ) .  

Substitution of an oxygen atom at position 4 in t h e 2 -  
thiothiazan-4-one molecule by a sulfur atom, increases the 

l ab i l i t y  of the hydrogen atoms at position 5, SO that t h i a -  
zane-2, 4-dithiones readily condense with aromatic a lde-  
hydes to give 5-arylidenethiazane-2,  4-dithiones [8], which  
will form the subject of a separate communication.  

Exper imenta l  

Thiazane-2,  4,dithione. A mixture of 19 '8  g 2- th io-  
th iazan-4 ,one,  18.1 g P~S6, and 150 ml toluene was re -  
fluxed for 6 hr in a flask, the boiling solution filtered, and 
the solid remaining in the flask twice extracted with 50 ml 
toluene each t ime.  The toluene solution was concentrated 
to small volume,  and the precipitate which formed on 
cooling filtered off, yield 20.2 g yellow crystals, mp 
109 ~ C (ex toluene). 

8-Ar>rlthiazane-2, 4-dithiones, A mixture of 2.67 g 3-p-ethoxyphenyl-2- thiothiazan-4-one,  1.38 g p2S5, and 
25 ml dichloroethane was refluxed for 6 hr, and worked up as described above. 8-o-Tolyl th iazane-2 ,  4-dithione and 
8-p-tolyl thiazane-2,  4-dione were prepared similarly. 

The UV spectra of the compounds were observed with a SF-4 spectrophotometer, using EtOH as the solvent, and 
th e IR spectra with a Zeiss UR-10 spectrophotometer, in KBr tablets. 
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