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REACTIONS OF N4S4 WITH BENZIL MONO- AND BISHYDRAZONE 1) 
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The r e a c t i o n s  of N4S4 with b e n z i l  mono- (1) and 

bishydrazone (2) were c a r r i e d  o u t  i n  r e f l u x i n g  

to luene.  I n  t h e  r e a c t i o n  wi th  1, 2-benzoyl-2,4,5- 

t r ipheny l i so imidazo le  ( 3 ) ,  which was assumed t o  

be t h e  in te rmedia te  f o r  t h e  lophine formation i n  

t h e  r e a c t i o n  of b e n z i l  wi th  ammonia, was i s o l a t e d  

t o g e t h e r  wi th  3,4-Biphenyl-1,2,5-thiadiazole (4) , 
benz i l az ine  (5) and diphenylacetamide ( 5 ) .  however, 

t h e  compound (3) was n o t  t h e  in te rmedia te .  I n  t h e  

r e a c t i o n  wi th  2, 4 was i s o l a t e d  i n  a modest y i e l d  

wi th  a t r a c e  of  a novel compound, 5.6-diphenyl- 

1 ,3 ,2 ,4 -d i th iad iaz ine  (1) . 

Recently,  we found t h a t  N4S4 behaves a s  a N-N bond cleavage 

reagen t  i n  t h e  r e a c t i o n  wi th  1-methyl-1-phenylhydrazine af fo rd ing  

N-methylaniline i n  4 4 %  y i e l d ,  while i n  t h e  r e a c t i o n  wi th  hydrazones 

a f f o r d i n g  i n  e x c e l l e n t  y i e l d s  t h e  corresponding az ines  which were 

assumed t o  be formed v i a  imines o r  d iazo  compounds a s  i s  shown 

i n  scheme 1. 2 )  

During our  s tudy t o  f i n d  t h e  predominant pa th  of t h e  r e a c t i o n  

between t h e  imine formation (path  a, N-N bond cleavage) and the  

d iazo formation (path  b ) ,  t h e  r e a c t i o n s  of NOS4 with b e n z i l  mono- 

(1) and bishydrazone (2) were c a r r i e d  o u t  and we now r e p o r t  t h e  



Scheme 1 

results together with the isolation of 2-benzoyl-2,4,5-triphenyl- 

isoimidazole ( 3 ) ,  which was assumed to be the intermediate in the 
reaction of benzil with ammonia. 3) 

When a mixture of 10 mmole of 1 and 5 mmole of N4S4 was allowed 

to reflux for 24 hr in toluene (20 ml) and the reaction mixture 

was columnchromatographed on alumina using benzene as an eluent, 2- 

benzoyl-2,4,5-triphenylisoimidazole (2) 4, , 3,4-diphenyl-1,2,5- 
thiadiazole (41, benzilazine (5) and diphenylacetamide (6) were 

isolated in 20, 8.4, 4.8 and 3.3% yields5' respectively together 

with sulfur and intractable tar. Compounds 4 - 6 were identified 
by comparison of ir spectra with authentic ones. 
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The compound ( 3 ) ,  mp 135-6 C of yellow pr isms,  gave s a t i s -  

f a c t o r y  e lementa l  a n a l y s i s  and s p e c t r a l  d a t a ,  e s p e c i a l l y  cmr being 

very h e l p f u l  f o r  confirming t h e  presence of  C-carbonyl carbon atom; 
I 

cmr ( i n  CDC13) 6 ppm 163.7 (>C=N-) and 6 198.2 ($c-c=o). Hydro- 

l y s i s  and hydraz ino lys i s  a l s o  suppor t  t h e  i soimidazole  s t r u c t u r e  

f o r  3.  

1) conc. HC1-EtOH 
- re f lux ,  20 min Ph ,O 

2) d i l .  aq.  NaOH - .hXNi2 

3 was p o s t u l a t e d  by weiss3)  a s  an in te rmedia te  l ead ing  t o  - 
N-benzoyl lophine  i n  t h e  r e a c t i o n  of b e n z i l  wi th  ammonia and was 

suggested t o  be e a s i l y  hydrolyzed t o  lophine  under r e a c t i o n  

cond i t ions  a s  shown i n  scheme 2 .  



ACONH4-ACOH - 
r e f l u x ,  1 h r  

ph X N > P h  
Ph N 

I H 

1 f ACONH .-AcOH 
4 

phcOc' J I r e f l u x ,  1 min 

Scheme 2 

Thus, 2 was t r e a t e d  under t h e  r e a c t i o n  cond i t ions  of Weiss 

f o r  1 h r ,  however 2 was recovered wi thout  any change. Therefore ,  

ACONH4-AcOH 
3 I ,  =- - 

r e f l u x .  1 h r  

we now conclude t h a t  2 i s  n o t  an in te rmedia te  l ead ing  t o  N-benzoyl 

lophine  i n  t h e  r e a c t i o n  of  b e n z i l  wi th  ammonia. Scheme 3 shown 

below e x p l a i n s  t h e  formation of 2 - 6 and N4S4 could be considered 

t o  p lay  a  r o l e  i n  t h e  N-N bond c leavage of hydrazone 1, l ead ing  

t o  the  major product  3. 

Benzi l  bishydrazone (5  m o l e )  was t r e a t e d  wi th  N4S4 (2.5 

m o l e )  i n  r e f l u x i n g  to luene  (20 m l )  f o r  6 h r  and t h e  column 

chromatography of t h e  r e a c t i o n  mixture a f fo rded  4 i n  16% y i e l d  

wi th  a  t r a c e  amount of orange needles  (1) of mp 79-80.5 C ,  which 
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Scheme 3 

was deduced t o  be 5.6-diphenyl-1,3,2,4-dithiadiazine from elementa l  

a n a l y s i s  and uv spectrum which showed t h e  c h a r a c t e r i s t i c  absorpt ion 

of -N=S=N- a t  457 nm with  log  E = 3.42 i n  e thano l .  S ince  t o l a n e  

was found t o  g ive  4 wi th  a  t r a c e  amount of 7 6 ) ,  it seems reasonable  

t o  assume t h e  in te rmedia te  formation o f  to lane .  This i s  f u r t h e r  

supported by t h e  f a c t  t h a t  t h e  y i e l d  of 4 was r a i s e d  t o  22% when 

an equimolecular amount of 2 an NqS4 was reac ted .  
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