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A C E T Y L - 1 , 3 , 4 - T H I A D I A Z O L I N E S  FROM THE REACTION 

OF THIOSEMICARBAZONES WITH ACETIC ANHYDRIDE 

* 
S e i j u  -- K u b o t a ,  K a z u i c h i  F u j i k a n e ,  M a s a y u k i  U g ,  -- - 

a n d  T a m i y a  Y o s h i o k a  

F a c u l t y  o f  P h a r m a c e u t i c a l  S c i e n c e s ,  U n i v e r s i t y  o f  T o k u s h i m a ,  

S h o m a c h i ,  T o k u s h i m a ,  J a p a n  

N.m.r .  s p e c t r o s c o p y  showed  t h a t  t h e  compounds  

o b t a i n e d  b y  r e a c t i o n  o f  t h i o s e m i c a r b a z o n e s  ( I )  w i t h  

a c e t i c  a n h y d r i d e  a r e  2-acetylamino-4-acetyl-l,3,4- 

4  t h i a d i a z o l i n e s  ( 1 1 )  a n d  n o t  N, S - d i a c e t y l - t h i o s e m i -  

c a r b a z o n e s  ( 1 1 1 )  a s  t h o u g h t  p r e v i o u s l y .  

I t  h a s  b e e n  r e p o r t e d  t h a t  t h e  r e a c t i o n  o f  t h i o s e m i c a r b a z o n e s  

(I) w i t h  e x c e s s  a c e t i c  a n h y d r i d e  g a v e  N! S - d i a c e t y l - t h i o s e m i -  

c a r b a z o n e s  ( I I I ) ! ' ~ . ~ ~ ~  We f o u n d  t h a t  t h e  n .m. r .  s p e c t r u m  o f  

1  t h e  d i a c e t y l  compound  (mp 222-223:. 1  mp 2 2 2 - 2 2 4 ' )  o b t a i n e d  

b y  r e a c t i o n  o f  b e n z a l d e h y d e  t h i o s e m i c a r b a z o n e  ( I a )  w i t h  e x c e s s  

a c e t i c  a n h y d r i d e  showed t h e  s i g n a l  o f  m e t h i n e  p r o t o n  a t  6 6 .80 .  

T h i s  6 v a l u e  i s  1 . 2 4  ppm t o  a  h i g h e r  f i e l d  t h a n  t h a t  o f  t h e  

m e t h i n e  p r o t o n  o f  t h e  s t a r t i n g  t h i o s e m i c a r b a z o n e  ( l a )  a n d  i s  

i n  g o o d  a g r e e m e n t  w i t h  t h o s e  o f  C - 5  p r o t o n s  o f  1 , 3 , 4 - t h i a d i -  

a z o l i n e  d e r i v a t i v e s ?  The s i g n a l s  o f  t h e  a r o m a t i c  p r o t o n s  o f  



the diacetyl compound appeared as a multiplet centered at 6 

7.27, whereas those of the aromatic protons of (Ia) were 

separated in two broad multiplets centered at 6 7.36 and 7.78 

in a ratio of 3:2, due to the effect of the adjacent -CH=N- 

group. The spectral data described above indicate that the 

product is 2-acetylamino-4-acetyl-5-phenyl-1,3,4-thiadiazoline 
4 (IIa) and not benzaldehyde N, S - d i a c e t y l - t h i o s e m i c a r b a z o n e  

(IIIa). 

The reaction of IIa with excess hydrazine hydrate (85%) at 

room temperature gave 2-amino-4-acetyl-5-phenyl-1,3,4-thiadi- 

azoline (IV), mp 160-161: n.m.r. spectrum [ 6(DMSO-d6): 6.97 

(lH, s, C5-K), 6.72(2H, s, NH2), 7.26(5H, s, C6H5), 2.10(3H, s, 

 COCK^)]. Treatment of IV with ferric chloride solution gave 

2-amino-5-phenyl-1 ,3,4-thiadiazole(~)! This chemical evidence 

also supports the structure (IIa). 
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C O C H 3  
I C O C H 3  

C H N-N N H 2 N H 2  N-N FeC13 N-N 

5 J \ s $ ~ ~ ~ ~ ~ ~ 3  A 

H C 6 H 5  H A ~ P N ~ ~  - '6'5 a s ~ ~ H 2  
S i m i l a r l y ,  t h e  6  v a l u e s  o f  t h e  me th ine  p r o t o n s  o f  t h e  

p r o d u c t s  o b t a i n e d  i n  t h e  r e a c t i o n  of t h i o s e m i c a r b a z o n e s  ( I b - I h )  

w i t h  a c e t i c  a n h y d r i d e  i n d i c a t e  t h a t  s t r u c t u r e s  ( I I b - I I h )  a r e  

r e a s o n a b l e  f o r  t h e  p r o d u c t s  ( T a b l e ) .  The s i g n a l s  of t h e  

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

s t r u c t u r e  ( 1 1 ) .  

T a b l e  

n . m . r .  n .m . r .  
S t a r t i n g  ( ~ ~ s 0 - d ~ ) ~ :  P r o d u c t  M p ( " C )  ( D M S O - d 6 ) 6 :  
m a t e r i a l  - C H = N -  ( % )  C5-H 

I I a  

I  I  b 

I  I c  

* l i t . !  208-211: ** l i t . !  188-190: *** decomp. 



Reaction of acetophenone thiosemicarbazone with acetic 

anhydride gave a diacetyl compound, mp 216-217', in 73% yield, 

n.m.r. spectrum [6(DMSO-d6): 2.02, 2.20 (each 3H, each s, 

2 X COCK3), 2.28 (3H, s, C5-CH3), 11.75 (lH, s, NH)]. The 

diacetyl compound was also concluded to be 2-acetylamino-4- 

acetyl-5-methyl-5-phenyl-1,3,4-thiadiazoline, because the 

signals of its aromatic protons appeared at 6 7.32 as a singlet, 

whereas those of the starting thiosemicarbazone were separated 

in two broad multiplets centered at 6 7.36 and 7.90 in a ratio 

of 3:2. 
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