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A NEW UNEXPECTED RING CLOSURE FROM 3-AMINO-1,5-DIARYL-l!-1,2,4-TRIAZOLES 1 

tva K. ~ o z d * ,  GCza SrilSgyi, J d z s ~ f  Langb, and IstvBn Pclczer 

Institute for Drug Research, PO8 82, H-l325 Budapest, Hungary 

Abstract - A new unexpected ring closure of 3-amino-1,s-diaryl-lH-1,2,4- 

triazoles with 2,2'-dithiobis(benroy1 chloride) to a polycondensed 

system is reported. 

Several methods have been reportcd to transform d-aminoheterocyclcs into condensed 

We show here a facile synthesis of a solycondensed ring system starting 

with 3-amino-1,5-diaryl-l~-l,2,4-triazoles 5 .  
Compounds 1 react with 2,2'-dithiobis(benzoy1 chloride) in benzene in the prcsencc 

of tributylaminc to afford 1,2,4-triaialo[2,3-b][1,2,4] benzothiadiszcpines - -  2 2 - 3  - 

with moderate to good yields (Table 1). 

Compound 2 Formula 
a 

Microanalysis data Selected spectral data 
Oc - 

RI % Found ~cquircs I ~ : V ~ , ~ C M - ~  MS:M+(~/Z) 
C N C N 
H S H S 

3 4-Cl-Ph 4-Cl-Ph 80 258.261 C H C1 td 0S57.23 12." 57.41 12.75 
2112 2 4  2.67 7.18 2.78 7.30 

430/440/442 

4-Cl-Ph 4-F-Ph 68 238-240 C H C1FN405 57'71 59'51 4221424 
21 12 2.68 7.70 2.85 7.56 

g 4-F-Ph 4-Cl-Ph 65 237-239 S1Hl2C1FN40S 57.30 l3.O3 4221424 
2.77 7.63 2.85 7.56 

4.~.ph 4.~.ph 40 217.222 C H F N 05 62.16 13.81 62.06' 13.89 1664 406 
21 12 2 4 2.75 7.82 2.98 7.94 

B 4-F-Ph Ph 51 174-179 C H F N O S  64.76 14.27 67.94 14.42 1661 388 
21 l3 4 3.22 8.42 3.37 8.25 

63.19 13.2563.08 13.37 1663 j 4-Cl-Ph 4-Me-Ph 78 253-255 C22H15C1N40S 3,75 7.57 , 7,65 4181420 

g 4-Me-Ph 4-Cl-Ph 87 255-257 C H ClN40S 63'24 13'3063.08 13.37 1670 4101420 
22 15 3.51 7.76 3.61 7.65 

h 4.F.Ph 4.Mc.p)7 57 233.234 C H FN OS 65'78 65.66 13.92 1663 402 
22 15 4 3.54 7.85 3.76 7.77 

i 4-Cl-Ph 4-Men-Ph 47 234-238 C H C1N402S 60.58 60.76 1663 4341436 
22 15 3 3 1  7.47 3.48 7.37 

j 4-Cl-Ph 4-NO2-Plt 76 300-302 C H C1N503S 56.31 566.7 1670 21 12 2.83 7.28 2.67 7.13 4491451 

1 
a )  H nmr-data arc not characteristic. 





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

a f t e r  h o m o l y t i c  c l c o v o g e  a n d  i l - a b s t r a c t i o n  ( f o r m a t i o n  o f  r a d i c a l  g )  c y c l i s c s  t o  2 .  
T h e  r a d i c a l  t y p e  r c a c t i o n  was supported b y  t h e  observation t h a t  t h e  r c a c t i o n  w a s  

" c r y  f a s t  i n  a p o l a r  5 0 1 v c n t s ,  a n d  s l o w e r  i n  p o l a r  O n e 5 .  

T h u s  r e a c t i o n  t i m e  ( r c a c t i o n  o f  & g  w i t h  2 , 2 ' - d i t h i o b i s ( b o n z o y 1  c h l o r i d e )  a t  4 0  'C) 

v a r i c d  s t r o n g l y  w i t h  t i ~ c  s o l v e n t  a 5  s h o w n  b c l o w :  

S o l v c n t  

B c n z e n e  

C h l o r o f o r m  

O i c h l o r o m e - t h a n c  

A c e t o n e  

DMF 

F o r m a m i d e  

R e a c t i o n  t i m e  

30 m i n  

30 h 

3 0  h  

50  h  

n o  r e a c t i o n  

n o  r c a c t i o n  

I n  o r d e r  t o  p r o v e  t h i s  m e c h a n i s m ,  we t r i e d  t o  v e r i f y  t h e  e x i s t e n c e  o i  i n t e r m e d i a t e  

4: t h e  r c a c t i o n  was  c a c r i c d  o u t  i n  d i c h l o r o m c t n n c  a t  4 0  'C and a t  d c f i n i t c  i n t e r v a l s  
1 

s a m p l e s  w e r e  w i t h d r a w n ,  c o o l e d  t o  -20 'C a n d  a n a l y s e d  b y  H nmr s p c c t r o s c o p y .  

T h c  s p e c t r a  u n o m b i g o u s l y  p r o v c d  t h e  c x i s t e n c c  o f  6 :  t h e  N t i - s i g n a l s  a p p c a r e d  a t  

9 . 8 - 1 0 . 1  p p m ,  d u r i n g  t h c  r c a c t i o n ,  c o n f i r m i n g  t h e  r i n g  N H - t a u t o m e r i c  f r o m  o f  i .  
T h c  e s r - m e a s u r c m e n t s ,  h o w e v e r ,  f a i l c d  t o  c o n f i r m  o u r  hypothesis o n  t h c  r a d i c a l  

m e c h a n i s m ,  p r e s u m a b l y ,  d u c  t o  t h e  s h o r t  h a l f - l i f e  o f  t h e  r a d i c a l s .  
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EXPERIMENTAL 

Melting points were measured an a Boetius apparatus and uncorrected. Ir spectra 

were mcasurcd (in KBr) on a Bruker IFS-85 spcctrophotornetcr, 'H nmr spectra were 

obtained on a Varian XL-100 instrument using TMS as internal staildard. Mass s p e c t n  

were recorded on a Varian MAT SM1 double focusing mass spectrometer 

A mixture of L?-?, 2,2'-dithiobis(benzoy1 chloride) and tributylamine (10 mm01 

each) in 70 m1 of benzene was refluxed for 30 min. Then the rcaction mixture was 

cooled, the precipitated products were  filtcrcd, washed with benzene and dried. 

The crude products Ware recrystallized from OMF until homogenous b y  tlc (except 

for Zg which was rccrystallized Irom acetonitrile). 
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