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i b s t r a c t  - The s y n t h e s i s  o f  nome new 6-arglamino-5-amino-1,2,4,5- 

I i t h i a d i a z t a e s  ( ~ ] l a - e )  h a s  b e e n  a c h i e v e  h y  fo l lowir lg  a n o v e l  

r o u t e .  

The c h e m i s t r y  of t h e  o x i i a t i o n  p r o d u c t n  o f  c e r t a i n  s u b s t i t u t e d  t h i o c n r h p n i : l e n  e.R. 

1  , Z e d - t h i a d i a z o l e s .  t h i a d i a z o l i 3 i n e s ,  t h i e d i a z o l i n e s  ~ R R  b e e n  a  w e l l  docunenten  

a r e a l r 2 .  The r e p o r t e d  c o m n e r c i n l  and t e c h n i c a l  u t i l i t y  o f  c e r t a i n  1 , 2 , 4 - t h i a -  

d i a z o l e e '  h a s  ~ i v e n  a  h o o s t  t o  t h e  r e s e a r c h  a c t f v i t y  i n  t h e  a r e a  of t h e  e y n t h e n i s  

o f  new h e t e r o c v c l i c  esstems. However, t h e  p r e p a r a t i o n  o f  3.4-dihydro-3.4,6- tr i -  

phenyl-3-phenvlazo-l.2,4.5-dithiadiazine, t h e  Only conpound of i t s  t y p e ,  h a s  h e e n  

r e v o r t e d l y  a c h i e v e d  h y  t h e  o x i d a t i o n  of t h e  c 0 r r e s ; r o n d i n g  d i n u l p h i d e 4 .  

Tn t h e  l i ~ h t  o f  t h e  above o b s e r v a t i o n @  and our  c o n t i n u e d  i n t e r r s t  i n  t h e  d e v e l o j -  

ment of  s i m p l e r  r o u t e s  f a  n o v e l  h e t e r o c y c l i c  e y e t e ~ e ~ ' ~ ,  it h a s  b e e n  t h o u ~ h t  of 

r u r f i c i e n t  i n t e r e s t .  t o  d e v i s e  a f a c i l e  s y n t h e s i s  of c e r t a i n  6-ar~lamino-3-amino- 

1 , 2 , 4 , 5 - d l t h i a d i a z i n e s .  

I n  t h e  p r e s e n t  p a p e r ,  we r e p o r t  t h e  s y n t h e s i s  of 5-S-henz~l i so-I -aryl -2- th io-  

h y d r a z o d i c a r h m a m l d e s  ( I 1  ), which on o x i d a t i v e  d e h e n z y l a t  i o n  and c y c l i z a t  i o n  

y i e l d e d  6-arvlaaino-3-&nino-l.2.4,5-dithiadiazines (111). Thus. t h e  r e ~ c t i o n  of  

S-ben~yliaothiosenicarbazide ( I ) ,  o b t a i n e d  b y  b e n z y l a t l o n  of t h i O s e m i c n r b a z i 3 e  

w i t h  h e n z y l  c h l 3 r i d e  i n  e t h a n o l ,  w i t h  p h e n y l i s o t h i w y a n a t e  y i e l d e d  a  s o l i d  

p r o d u c t  i d e n t i f i e d  a n  5-S-benzyliso-l-phenyl-Z-thiohydrazodicarhonamide (TTa). 

The p r o d u c t  I I a  was o r i d a t i v e l y  c y c l i s e d  w i t h  m o l e c u l a r  bromine t o  6-phenvl- 

amlno-7-anino-1.2.4,5-dithiadi~zine (1118).  Cmpounds I I a  and I I I a ,  on 

r e d u c t i o n  w i t h  hydrogen n u l p h i d e  i n  p y r i d i n e - t r i e t h y l a ? l i n e  a f l n r d e d  t h e  

i d e n t i - a 1  l-phenyl-2,5-dithiOhydrar.odicarhon~ai3e (IVa). F o l l m i r q  s i x i l a r  

c o n s e c u t i v e  t r e a t m e n t s ,  t h e  r e m a i n i n g  compounds IIb-e i ~ a b l e  11, 1 I I b - c  



(Tahle 2 )  m d  I n - e  (Table 3 ) were obta ined .  The s t r u c t u r e s  were s u b s t a n t i a t e d ,  

wherever p o s s i b l e ,  through ir, 'H-mr and mass s p e c t r d  s t u d i e s .  

SCHEME 1 

where, 11-IV a.  R=H 

h .  R=CH,-4 

c ,  R=Cl-4 

d ,  R=CH,O-4 

e ,  E=C2H504 
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Table 1 - 5-S-Benayliso-I-aryl-2-thiohydrazodicarbonamides (1Ia -e )  ----- 

NH-C-NH-NH -CZN!! 
I 

S s 

Compd. B mp Yield ir bands i n  wujolap9 
O C 'e ------ - 

s cm-I 

I I a  H 247 4 6 3240 
1620 
1420 
1150 

IId CH30-4 175 55 3250 
1640 
1430 
1160 



1575 Ring C - N  IH, NH 
1440 Ring C-s A r m - H  
485 S-S 

-4 
01 IIIC C1-4 142 65 258(?df) 3500, 3410 NH 2 . 7 8 ( ~ )  

1 (258 .5 )  1560 Ring C=N 6.52(br-E 

1425 Ring C-S 7.40(m) 
480 S-S 

2H, NH2 
) l H ,  NH 

Arm -H 
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Table 3 - I-Aryl-2.5-dithioh~drazodicarbonamide~ (IVa-e,) 

Cornpd. It mp Y i e l d  i r  bands i n  N U ~ O ~ ~ * ~  
% 

------_ " C 
3 a n - '  n a ~ i a n m e n t s  

--------- ---------- 

AH 
c-U 

N-C (=S )-N 

A l l  mel t ing  p o i n t s  were determined by the  open c a p i l l a r y  tube  on n Kofler hot 

s t ape  aooara tua  and a r e  uncorrected.  S-Sene,ylisothiosemicarbazide ( I )  wan 

prepnred by b e n z y l a t i o n  of th iosernioarhaei le  w i t h  benzyl c h l o r i d e  i n  e thano l .  

5-S-9enzyliso-I-aryl-2-thi~hydrazodicarbonmi1es ( H a - e )  .- f i  eol,,tfon of ---------- - -------- 
S-benzylisothiosemicarbaei3e ( I )  (3.16 g, 0.01 M) and phenyl isothiocyanate  

(1.35 6, 0.01 M )  i n  benzene ( 5 0  m l )  was r e f luxed  f o r  4 b ,  and then evaporated i n  

vacuo. The semi-solid r e s i d u a l  product was s t i r r e d  with petroleum e t h e r  

(bp 40-60°c) (5  m l )  and t r i t u r a t e d  with e thanol  (10 ml) afPordini: I l a ,  which was 

e r y s t a l l i s e d  from e thano l ,  y i e l d  1.5 g (4bb) ,  np 2 6 0 ~ ~ .  

S i m i l a r l y  o t h e r  5-S-benzyliso-1-aryl-2-thiobydraz~icarbonamides were prepared 

b y  t h e  condensat ion of S-benzylisothiosemicnrbazide with d i f f e r e n t  n rv l l so -  



t h iocyana tes  (Table 1) .  

6-Arylaminc-5-amino-1.2.4.5-dithiadiazines (111e-el .- Fromine was (rraduallv 

added t o  e p a s t e  of 5-S-benzylisO-l-pbenyl-2-thiohydrazodicarbonamide ( I r a )  

(2  g ,  0.006 M) i n  chloroform (1 m l )  u n t i l  t h e  c o l o u r  of bromine p e r s i s t e d .  

The r e a c t i o n  mixture warmed up considerably  evolving lachrymatory fumes of 

benzyl bromide. S t i r r i n g  was continued f o r  1  h  a t  room temperature.  The 

r e s u l t a n t  semi-solid product was washed with e t h e r ,  which on t r i t u r a t i o n  with 

e thanol  af forded t h e  hydrobromide of 6-phenylaminn-3-amino-l,2,4,54ithia- 

diozine.  The hydrobromide on t rea tment  with ammonia s o l u t i o n  yie lded t h e  

corresponding f r e e  base ( I I I a ) ,  which was c r y s t a l l i s e d  from e thano l ,  y i e l d  I  e 

(74%), mp 140'~. Other d e r i v a t i v e s  (11b-e) were s i m i l a r l y  oxidised t o  t h e i r  

corresponding d i t h i a d i a z i n e s  ( I I Ib-e  ) (Table 2) .  

1-Aryl-2.5-dithiohydrazodicarbonamides (1Va-e) .- The following procedures  - 
a r e  t , w i c a l  t o  t h e  methods used t o  prepare  t h e  d e r i v a t i v e s  of d i th iohydrazo-  

dicarbonamides. 

Method A : Reductive debenzyla t ion of I Ia-e  .- 5-S-Renzyliso-l-phenyl-2- --- - 
thioh~drazodicarbonamide ( I I a )  (3 g, 0.009 M )  was d i s so lved  i n  a  mixtu-e of 

pyr id ine  ( 8  m l  ) and t r i e thy lamine  (48 m l  ) and sub jec ted  t o  a  stream of d r v  

hydrogen sulphide f o r  5-6 h. The r e s u l t i n e  r e a c t i o n  mixture was f i l t e r e d ,  

poured over crushed i c e  and a c i d i f i e d  wi th  12 N hydrochlor ic  a c i d ,  when t h e  

expected 1-phenyl-2,5-dithiohydrazodicarbonanide ( IVa)  go t  p r e c i p i t e t p l .  It 

waa f i l t e r e d  and c r y s t a l l i s e d  from e t h a n o l ,  y i e ld  1  g (50#), rnp 170'~. The 

remaining ieothiohydrazodicarbonamide~ (1 Ib -e )  were a l s o  reduced t o  t h e i r  

corresponding d i th iohydrazodicarbonamidee  (1Vb-e ) (Table 3 ). 

Wthcd B : Reduction of l I I a -e  .- Ilnder i d e n t i c a l  cond i t ions  of r educ t ion ,  

6-phenylamino-~-amino-1,2,4,5-dithiadiazines (111a) (2.24 g, 0.01 M)  yie lded 

(-phenyl-2,5-dithichydraaodicarbCnamide ( I V ~ )  which waa c r y s t a l l i s e d  from 

e thano l ,  y i e l d  1.57 e (7%). rnp f70°c (Table 3) .  
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