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A new preparative method for synthesizing S-substituted derivatives 
of cyclic thlonamides by the cleavage of salts of thionamides with 
five-, six-, and seven-membered rings has been developed. It has 

been shown that the onium salts of the N-substituted derivatives of 
cyclic thionamides undergo cleavage at the C--S bond under the 
action of water or a weak base with the formation of N-substituted 
lactams and mercaptans. 

C y c l i c  t h i o n a m i d e s  a n d  t h e i r  d e r i v a t i v e s  a r e  e x -  
t r e m e l y  r e a c t i v e  s u b s t a n c e s  a n d  c a n  t a k e  p a r t  i n  v a r -  

i o u s  c h e m i c a l  r e a c t i o n s .  R e a c t i v e  r e a c t i o n  c e n t e r s  

a r e  t h e  e x o e y c l i e  s u l f u r  a t o m  and  t h e  n i t r o g e n  a t o m  
t h a t  f o r m s  p a r t  of t h e  r i n g .  

W e  h a v e  p r e v i o u s l y  o b t a i n e d  S - s u b s t i t u t e d  t h i o n -  
a m i d e s  b y  h e a t i n g  t h e i r  s o d i u m  s a l t s  w i t h  a l k y l  h a -  
l i d e s  [1], i . e . ,  t h e  c a p a c i t y  of c y c l i c  t h i o n a m i d e s  f o r  

r e a c t i n g  in  t h e  m e r c a p t i d e  f o r m  i n  a n  a l k a l i n e  m e d i u m  

w a s  u s e d  [2, 3] .  H o w e v e r ,  we d i d  n o t  s u c c e e d  in  s y n -  
t h e s i z i n g  a l l y l t h i o p i p e r i d o n e  i n  t h e  p u r e  s t a t e  b y  t h e  

r e a c t i o n  of s o d i o t h i o p i p e r i d o n e  w i t h  a l l y l  b r o m i d e ,  

s i n c e  t h e  s o d i u m  s a l t  of t h i o p i p e r i d o n e  d e c o m p o s e s  a t  

a b o u t  80 ~ C a n d  t h e  r e a c t i o n  d o e s  n o t  t a k e  p l a c e  a t  
t h i s  t e m p e r a t u r e .  

In  o u r  p r e v i o u s  c o m m u n i c a t i o n  i t  w a s  s h o w n  t h a t  
c y c l i c  t h i o n a m i d e s  and  t h e i r  d e r i v a t i v e s  r e a d i l y  f o r m  

o n i u m  s a l t s  [4] .  In  t h e  p r e s e n t  w o r k  we  h a v e  d e v e l -  

oped  a n e w  g e n e r a l  m e t h o d  of s y n t h e s i z i n g  S - s u b s t i -  

t u t e d  d e r i v a t i v e s  of c y c l i c  t h i o n a m i d e s  w h i c h  a r e  

f o r m e d  in  good  y i e l d s  w h e n  t h e s e  s a l t s  of u n s u b s t i -  

t u t e d  t h i o n a m i d e s  a r e  t r e a t e d  w i t h  a w e a k  s o l u t i o n  of 

a m m o n i a  a t  r o o m  t e m p e r a t u r e .  T h e  r e a c t i o n  t a k e s  
p l a c e  in  t h e  f o l l o w i n g  way. 

( C "H'2)n---] R--Hal NH4OH (CH2)n_. 1 + "1 

__N//~--S--R + NH4Hal  + H 2 0  rl  = I, 2, 3 

W h e n  s a l t s  of N - s u b s t i t u t e d  t h i o n a m i d e s  a r e  t r e a t e d  

w i t h  a m m o n i a  o r  w a t e r ,  t h e  c l e a v a g e  of t h e  C - - S  b o n d  

t a k e s  p l a c e  v e r y  r e a d i l y ,  g i v i n g  N - s u b s t i t u t e d  t a c t a m s  
and  t h e  c o r r e s p o n d i n g  m e r c a p t a n s .  

,1. 
T h e  s t r u c t u r e  of t h e  S - s u b s t i t u t e d  t h i o n a m i d e  d e r -  

i v a t i v e s  o b t a i n e d  w a s  s h o w n  b y  i n d e p e n d e n t  s y n t h e s i s  

and  by  a s p e c t r a l  s t u d y .  T h e  IR s p e c t r a  w e r e  found  to  
c o n t a i n  c h a r a c t e r i s t i c  a b s o r p t i o n  b a n d s  f o r  t h e  ~ N  
b o n d  a t  1670 c m  - I .  

EXPERIMENTAL 

Synthesis of the ontum salts. The onium salts were synthesized by 
the following general method. A halogen derivative was added in ex- 
cess to a solution of a thionamide in acetone. The reaction mixture 
was left at room temperature. The salt obtained was separated off by 
filtration and dried. The reaction conditions and the constants of the 
onium salts are given in Table 1. 

Synthesis of S-substituted thionamide derivatives. The appropriate 
onium salt was treated with 15~ ammonia solution at room tempera- 
ture. The S-substituted thionamide obtained was extracted with ether, 
dried over calcium chloride, and distilled (see Table 2). 

Independent synthesis of S-substltuted thlonamlde derivatives. The 
sodiothionamide was obtained by heating 0.1 g-atom of sodium finely 
dispersed in 20 ml of xylene. At 70--75 ~ C. 1.5--2 ml of methanol 
was added to the reaction mixture formed (to dissolve the sodiothion- 
amide partially) and it was heated to 110-115 ~ C. Then 0.12 mole 
of benzoyl chloride was added and the mixture was heated at this tem- 
perature for 1 1/2 hr. After cooling, the precipitate was filtered off. 
The solvent was driven off from the filtrate in vacuum, and the resi- 
due was fractionated. In this way S-benzylthiopyrrolidone and S-ben- 
zylthiocaprolactam were synthesized, and they proved to be ident ical  
with the compounds obtained by the method described above. 

N-allylthiopyrrolidone methtodfde. 7 g of methyl iodide was 
added to a solution of 7 g of N-allylthiopyrrolidone in 10 ml of ether. 
The mixture was left at room temperature for 2 hr. The salt that had 
deposited was filtered off, washed twice with ether, and dried. Yield 
11.2 g (82.3%). Found, %: I 44.53, 44.61. Calculated for CsHI4INS, 
%: 1 44.80. 

Decomposition of N-allylthlopyrrolidone methiodide. When 25 ml 
of 15~ ammonia solution was added to 10 g of the salt obtained, me- 

thyl mercaptan was liberated and N-allytpyrrolidone was formed; the 
latter was extracted with ether, dried, and distilled. This gave 3.1 g 

20 1.4850. (70.5~ of N-allylpyrrolidone with bp 65~ ~ C (2 mm); n D 
20 1.4821. According to the literature [5J: bp 61 ~ C (1 mm); n D 
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Table 1 

Cyclic 
thion- 
amide 

H 

The same 

@s 
H 

The same 

H 

The same 

Synthesis of Quaternary Salts 

Initial compounds 

i e~ Atkyl halide 

10"1 

10"1 

10"I 

ll.3 

11.3 

11.3 

12.5 

12.5 

12.5 

I 

CHzI 

CH2=CH--CH2Br 

C6HsCH2C1 

CH~I 

CH2=CH--CH2Br 

C6HsCH2CI 

CH31 

CH2~CH--CH~Br 

C6HsCH2CI 

I 
15 

13 

15 

15 

13 

15 

15 

13 

15 

Reaction 
time 

30 rain 

30 min 

6 hr 

10 rain 

30 min 

5 hr 

15 rain 

I hr 30 rain 

6 hr 

Mp, 
~ 

132 

140 

160 

D 

133 

102 

Empirical 
formula 

CsH10INS 

CTH12BrNS 

CllHI4CINS 

C6HI~INS 

CsHI4BrNS 

C~2H,6C1NS 

CTH,4INS 

CgHI6BrNS 

C13HIsC1NS 

Ionic 
halogen, % 

found calcu- 
lated 

52.20 52.26 
52.43 

36.12 36.04 
36,21 
15.23 15.60 
15.51 

49.03 49.41 
49,36 

33.64 33,90 
33.71 
14,55 14,69 
14.37 

46.54 46.86 
46.62 

31,83 32.00 
31.97 
14.03 13,89 
13,81 

Onium salt 

Allyl bromide derivative 
of thiopiperidone 

Benzyl chloride deriva- 
tive of thiopyrrolidone 

Benzyl chloride deriva- 
tive of thiopiperidone 

Benzyl chloride deriva- 
tive of thiocaprolactam 

Table 2 

Synthesis of S-Substituted C 

14 

I0 

I0 

19 

m 

Bp, *C 
20 (pressure, n D 

ram) 

67--68 (1.5) 1.5310 

150.5--151 (5) 1.5860 

151--152 (4) 1.5850 

152--152.5 (4) 1.5830 

rclic Thionamides 

Found, % - ~ C a l c u l a t e d ~  

formula c 

CsHlaNS 9.03 
51181[ 8.25] 99:008151.931 8.391 9.031 84 

CuHlaNS 69.121 6 . 9 6 1 7 . 5 9 1 / |  
69.0816.877.41169.1116.8117.32 91 

C,~HI~NS 69.881 7.50 6.76 ] ] 
6.93 70,25 7,3116.89 90 70.111 7.23 

C13HITNS 71.081 7.80 6.50 ~ 
71,31 7.59 6138 71.23 7.76 6.39 89 


