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Substituted 4-iminothiazanes were obtained by the interaction between 
4-thiothiazanone-2 with amino compounds. An examination was 
made of the difference in reactivity between thione groups in positions 
2 and 4 in derivatives of thiazolidine and thiazane in relation to char- 
acteristics of the electron structure of the sulfur atom and the influence 
of the neighboring atoms. 

It has  p r e v i o u s l y  been shown [1-5] that  in r e a c t i o n s  

invo lv ing  nuc leoph i l i c  subs t i tu t ion  in d e r i v a t i v e s  of 
thiazolidines and thiazanes, the reactivity of the thione 

group in position 4 is markedly greater than that in 

position 2. Thus, whereas 2-thiothiazolidone-4 (rho- 

danine,Ia) reacts with amines only on prolonged heat- 
ing [6], 4-thiorhodanine (Ib) and 2-oxo-4-thiothiazoli- 

done (isorhodanine, le) form condensation products 

with amines on mild heating in alcoholic medium with- 
in several minutes [2]. 

[a X = S ;  Y=O 
wc--~n lb X, u 
"eC"s"C=X Ic X=O; Y=S 

An analogous 

of thione groups 
zane derivatives 

r e l a t i o n s h i p  c o n c e r n i n g  the r e a c t i v i t y  
in pos i t ions  2 and 4 is  found in th i a -  
[3,4].  

c=v Ila X, Y=S 
%c/"~" lIbX=O; Y=S 
%C.s.C--X lie X=S; Y=O 

In the present work, a study was made of the con- 

densation reaction between 4-thiothiazanone-2 (lib) 

and the aromatic amines, n-nitrophenylhydrazine and 
thiosemicarbazide, in alcoholic medium. This reac- 

tion proceeds on mild heating with the intensive evolu- 
tion of hydrogen sulfide and the formation of products 

according to the equation: 

C--N--R 
l i b  * ~H~ R H2~ / XNH 

H : C \ s ~ C = O  

II I  

The characteristics of the substances obtained are 
presented in thetable. The interaction of hydrazine or 
aliphatic diamines with compound IIb leads to the for- 
mation of compounds containing two thiazane residues. 
When monochloroacetic acid reacts with thiosemicar- 
bazone IIb (IV) there is a closure of the five-membered 
ring with the formation of an azine which, by analogy 

* F o r  p a r t  III, see  [5]. 

with the compounds  d e s c r i b e d  e a r l i e r  [7, 8], should 

have the s t r u c t u r e  V. 

O='CI + C NH CH 2 ..... ~ HoCNs/C=N__N= c l  [ NHk fCH~. 
H2C~ CI S / j \ N  H__N~C / z 

IV V 

The difference in reactivity of the thione groups in 
positions 2 and 4 in derivatives of thiazolidine and 
thiazane may be attributed to the characteristics of 

the electron structure of the sulfur atom and the ef- 
fect of neighboring atoms. It follows from formulas 
I and II that the thione groups in positions 2 and 4 are 

not equivalent. The decreased reactivity of the thione 
sulfur in position 2 is associated with the possibility 
of formation of structure A, 

' ,T, 
C--S 

\ @ ~  
S A 

in which the ca rbon  a tom does not p o s s e s s  e l e c t r o n  in-  
e f f i c i ency  e s s e n t i a l  fo r  a t tack by the nucleophi l ic  r e a -  

gent. Th is  p roposa l  is suppor ted  by the i n c r e a s e d  r e -  
ac t iv i ty  of the thione group of 2 - th ionoxazo l idone -4  
(VI) in c o m p a r i s o n  with that  in compound Ia [9]. It 
would be unl ike ly  that  compound VI could f o r m  s t r u c -  

t u r e  A, as the oxygen a tom p o s s e s s e s  m a r k e d  e l e c -  

t r o n e g a t i v i t y  and is c h a r a c t e r i z e d  by a quantum num-  
b e r  d i f f e r ing  f r o m  that  fo r  the su l fur  atom. The thione 

group in position 4 of compounds I and II is incor- 

porated into the thioamide grouping, but, according to 
its properties, differs from the thione grouping of 

thioacetamide by its increased reactivity. It is prob- 
able that, in thioacetarnide, owing to the expansion of 
the electron octet of sulfur due to the c~-orbit [i0, Ii], 

the formation of the structure 

S~ 

C H a - - C ~ @  
\NH2 

is possible, which decreases the reactivity of the thione 

group, whereas in compounds Ib, Ic, IIa. and lib, due 
to the presence of the electrophilic group in posi- 
tion 2, the possibility of expansion of the electron oc- 
tet of sulfur markedly decreases due to the p-elec- 
trons of the amine group, which leads to the great 

polarity of the thione bond and facilitates the attack on 
the carbon atom by the nueleophilic reagent. In ali- 
phatic thioaldehydes and thioketones, similar elec- 
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t r o n i c  d i s p l a c e m e n t s  d e c r e a s i n g  the  p o l a r i t y  of t h e  
t h i o n e  bond do no t  o c c u r ,  and the  r e a c t i v i t y  of the  

t h i o n e  g r o u p  in t h e s e  c o m p o u n d s  is  so g r e a t  that  

t h e y  h a v e  a s t r o n g  t e n d e n c y  to  p o l y m e r i z e  and  e s s e n -  

t i a l l y  do no t  e x i s t  in t he  m o n o m e r i c  f o r m .  

EXPERIMENTAL 

4-(n-Methoxyphenylimino)thiazanone-2 (IIIa). A 0.37 g quantity 
(3 raM) of n-anisole was dissolved in 6 ml methanol, and 0.44g (3 raM) 
of compound IIb was added to the solution. On mild heating, hydro- 
gen sulfide is evolved, and evolution of gas ceases after 1 hr 20 rain. 
After cooling, a precipitate is formed. Yield, 0.52 g (73%). Color- 
less crystals with amp of 152" C (with decomp, from ethanol). Found, 
fro: N, 11.68; S, 13.32. Calculated for CllHlzN202S %: N, 11.85; S. 
13.57. 

The other products of the condensation between compound lib and 
amino compounds were obtained in an analogous manner (see table). 

Product of ring formation between compound IV and monoehloro- 
acetic acid (V). A 0.82 g quantity (4 raM) of compound IV was added 
to a mixture of 0.66 g of fused sodium and 7 mt glacial acetic acid, and 
then 0.38 g (4 raM) of monoch]oroacetic acid was added to the hot 
solution. After boiling for 4 hr the mixture was cooled and diluted with 
water. The precipitate was washed with water, acetic acid and di- 
methyt formamide. Yield, 0.15 g (15%). Colortess powder, readily 
soluble in cone. HzSO4, poorly soluble in alkalies, rnp 213-214" C 
(with deeomp.). Found, %: N, 22.51; S, 26.29. Calculated for 

CTHeN4OzS2, o/o. N, 22.91; S, 26.21. 
Bis(4,4-iminothiazanone-2)ethane (VII). Four ml methanol and 

0.22 g (4 raM) KOH in 1 ml water were added to 0.26 g (2 raM) ethyl- 
ene diamine hydrochloride. The KC1 residue was removed and 0.59 g 
(4 raM) of compound IIb in 4 ml methanol was added to the filtrate. 
Immediately, hydr~ sulfide ev~176 and precipitati~ c~ 
within 15 rain the precipitate had formed and it was subsequently 
washed with water, acetic acid, and pyridine. The compound was a 
colorless, finely crystalline powder, mp 271" C (with carbonization). 
Found, %: N, 19.18; S, 22.01. Calculated for C10H14N402Sz, %: N, 
19.56; S, 22.39. 

The azine of 4-thiothiazanone-2 was obtained in an analogous 
manner from hydrazine hydrochlnride and compound tIb, The corn- 

pound was purified by reprecipitation with water from dimethyl form- 
amide. Colorless powder, mp 166" C. Found, o]o: N, 22.08, S, 25.65. 
Calculated for C~HIoNdO2Sz, %: N, 21.68; S, 24.82. 
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