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Abs t rac t  - A simple and convenient syn thes i s  of some 9-aryl-  

imino-5-(N-4-methoxybeneylldsnebydrazono)-1,2,4-dithiazolidines 

(IV a -e )  has  been achieved by oxidat ive  debenzyla t ion and 

c y c l i a n t i o n  of the  corresponding 5-aryl-I-(4-methoxybeneylidene- 

amino)-2-S-benayli~o-2,4-dithiobiurets (111 a-e) which i n  t u r n  

were prepared by t h e  condensation of c e r t a i n  p o t e n t i a l l y  a c t i v e  

S-benzyliso-4-methoxybenzylidenethiosemicbazone (11) wi th  

a p p r o p r i a t e  a r y l  i so th iocyana te .  Phese d i t h i a z o l i d i n e s  have 

been charac te r i zed  by t h e i r  s y n t h e s i s  through a l t e r n a t i v e  

r o u t e s  (Scheme I ) ,  e lemental  analyses  and a l s o  by i r  s p e c t r a .  

The chemistry of s u b s t i t u t e d  1 ,2 ,4 -d i th iazo l inee  and d i t h i a z o l l d i n e s  bas  been of 

considerable  i n t e r e s t  t o  t h i s  r e sea rch  Thiosemicarbazides and t h i o -  

semicarbazones have been known f o r  t h e i r  a c t i v i t y  e g e i n s t  Viruses ,  protozoa,  

smal l  pox and c e r t a i n  kinds of tumour5-'. Certain th iosemicarbazides  have been 

9 a l s o  r e p o r t e d  t o  possess  fung ic ida l  a c t i v i t y  due t o  presence of toxophoric  

>N+ grouping and s e v e r a l  e u b e t i t u t e d  he te rocyc l i c  compounds having t h i s  a c t i v e  

moiety a r e  a l s o  on record 'O-". I n  the  present  communication, a t t empts  have been 

made t o  combine t h e  t o x i c i t y  of aldehyde molecule wi th  t h e  toxophoric a c t i v i t y  of 

th iosemicarbazides  with a  view t o  s y n t h e s i s e  c e r t a i n  i s o d i t h i o b i u r e t s ,  d i t h i o -  

b i u r e t s  and t h e i r  he te rocyc l i c  oxidat ion products having p o t e n t i a l  b i o l o g i c a l  

a c t i v i t y .  

I n  view of t h e s e  f a c t s ,  we now r e p o r t  t h e  ~ y n t h e s i s  of c e r t a i n  h i t h e r t o  unh0wn 

5-aryl-l-(4-methoxybenzylideneamino)-2-~-benzyl1so-2,4-dithiobiurets (111 a-e)  

and t h e i r  f a c i l e  conversion t o  the  r e l a t e d  9-arylimino-5-(N-4-methoxybenzylidene- 

hydrazono 1-1 ,2 ,4-di tb inzol id ines  ( I V  a-e) .  



me procedure consiets of treating the 4-methoxybenzaldehyde thioeemicarbazone 
(I) with benzyl chloride in methanol in presence of eodium methoxide, and the 

resulting S-benzyliso-4-methoxybenzaldehyde thioeemicarbazone (11) was condensed 

with appropriate aryl isotbiocyanate to afford 5-aryl-1-(4-methoxybenzylidene- 

anin0)-2-S-benzyliso-2,4-dithiobiurets (111 a-e). The: latter in chloroform 

801ution wae treated with molecular bromine when the benzyl group of these was 

Where, UI-V a,  R=CI-3 . .~ 
b,  R=CI-4 ., . . 
c ,  R=CH3-3 

dr  R =OCH3-3 

e, R=OC2H5-4 
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e l imina ted  as benzyl bromide followed by r i n g  cloeure t o  t h e  r e l a t e d  F a r y l -  

imino-5-(~-4-methoxybenzylideneh~drazono)-1,2,4-dithinzolidinea (IV a-a). Tbeae 

compounds have a l s o  been obta ined by t h e  oxidat ion of t h e  r e l a t e d  5-aryl-l-  

(4-methoxybenzylidenae.ino)-2,4-dithiobiurets (V a-e)  which a f t e r  r e d u c t i v e  

debenzy la t ion  of t h o  r e l a t e d  i s o d i t h i o b i u r e t s  (111 a -e )  wi th  hydrogen s u l p h i d e  

inpyridine-triethylamfnewere obta ined and a l s o  by r e d u c t i o n  of (IV) wi th  H2S 

i n  e t h a n o l i c  ammoniacal s o l u t i o n .  Tbeir  s t r u c t u r a l  assignments were based on 

mixed me l t ing  po in t  technique and s p e c t r a l  s tudies  too .  

~ l l  mel t ing  p o i n t s  were determined wi th  a Kofler ho t  s t a g e  appara tus  by open 

c a p i l l a r y  t u b e  method and a r e  uncorrected .  I R  s p e c t r a  were recorded on Perkin- 

Elmer Spectrophotometer ( ~ o d e l  720) i n  nu jo l .  

Tbe p recur so r  4-methoxybanzaldehyde thiosemicarbazone ( I )  was ob ta ined  by t h e  

condensat ion o f  4-methoxybanzaldehyde and thiosemicarbazide fo l lowing  known 
12 method . The benzy la t ion  o f  ( I )  ;as a f f e c t e d  with benzyl  c h l o r i d e  i n  presence  

of sodium methoxide i n  methanol. 

5-Aryl-1~methoxybenzylideneamino)-2-S-benzyliso-2,4-dithiobiurets (1G-e) .- 
A mixture of 4-chlorophenyl i so th iocyana te  (2.02 g ,  0.0119 M) and S-benzyliso-4- 

methoxybenzaldehyde thiosemicarbazone (11) (3.57 g ,  0.0119 M) i n  benzene. (20 ml) 

was re f luxed  f o r  4-6 h on a steam ba th .  The excess of s o l v e n t  waa removed under 

reduced p r e s s u r e  and semi s o l i d  r e s i d u e  w a s  repeatedly  wesbed wi th  pet ro leum 

e t h e r  (bp 40-60'~) followed by a d d i t i o n  o f  a l i t t l e  e t h a n o l .  Tbe crude i s o d i -  

t h i o b i u r e t  t h u s  ob ta ined  was c r y s t a l l i z e d  from ethanol.  (111 b )  3 .0  g (67~1, 

mp 1 6 0 ~ ~ .  

S i m i l a r l y  o t h e r  5-aryl-l-(4-methoxybenzylideneamino)-2-S-benzyliso-2,4-dithio- 

b i u r e t s  were prepared by t h e  condensation of S-benzyliso-4-methoxybenzaldebyde. 

thiosemicarbazone wi th  d i f f e r e n t  a r y l  i so th iocyana tes  (Table 1 ). 

i .  
3-~~iimino-5-(~~~oxybanzylidenehydrazoo)-1,2,4-di~iazolidines ~ I V  ale).- 

The fo l lowing  procedures  a r e  t r p i c a l  t o  t h e  methods used t o  p repa re  new d e r i -  

v a t i v e s  of d i t h i a z o l i d i n e s .  



Table I  - 5-Ar~l-l-(4-methoxyben~~lideneamino)-2-S-benzyliso-2,4-dithi0bi~rets --- -- 
( ~ I T  a-e )a 

Compd. R mp Yield ir bands i n  ~ u ~ o 1 ~ ~ - ~ ~  
O c  % 

--A --- 
cm-I assignments 

111a '21-3 130 65 3211)m NH 

1115, 1145Vs. 1205w N-C(=S )-N 

I I I b  Cl-4 I 60 61 3205m !iH 

1120, 1150V8, 1200n N-C(=S)-N 

IIIC CH3-3 140 55 3200m NH 

1120, 1145V8, 121% N-C (=S)-N 

I I I d  CH30-3 154 51 3200m NA 

1100, I I ~ O V S ,  i z o m  N-c (=s)-N 

111e C2H50-4 87 69 3210m m 
1125, I I ~ O V S ,  1220sr N-C (=S)-N 

----- ------- 
?Elemental ana lyses  (C,H,N,S), i n  a l l  of t h e s e  compounds, a r e  i n  cgreement wi th in  

2 0.30 of t h e  t h e o r e t i c a l  va lues .  

Method A: Oxidat ive  debenzyla t ion of I11 a-e .- 5-(3-Chlorophenyl)-I-(4-methoxy- 

benzy1ideneamino)-2-S-benzyliao-2,4-dithiobiuret ( I I I a )  (2 g, 0.004 M) which was 

made i n t o  p a s t e  with l i t t l e  chloroform was t r e a t e d  wi th  molecular bromine till t h e  

Colour 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 

fumes of benzyl bromides. It was allowed t o  s t and  over  4 5  min and, t h e r e a f t e r ,  

repeatedly  washed with e t h e r .  The t r ea tment  wi th  a l i t t l e  e thano l  separa ted  out  

the  hydrobromide of 3-(3-chlorophewlimino)-5-(N-4-methoxyhenzylidenehydrazono)- 

1,2 ,4-di th iazol id inae  a s  a s o l i d  mass. Free  base  (IVa) was obta ined by t r e a t i n g  

t h i s  with ammonia s o l u t i o n  (sp.gr.  0.90) and c r y s t a l l i s e d  from e thano l  i n  7 W  

y ie ld .  (IVa) mp 243'~. Other d e r i v a t i v e s  ( I I I b - e )  were s i m i l a r l y  oxidieed t o  

t h e i r  corresponding d i t h i a z o l i d i n e s  (IVb-e) (Table 2)., 



HETEROCYCLES, Vol 20, No 10, 1983 

ldethod B: oxidation of V a-e .- 
The oxidation of 5-(3-chlorophewl)-l-(4-methoxybenaylidaneamino)-2,4-dithiobiuret 

(Va) (2 g, 0.005 M) (Table 3) with bromine in dilute ethanol followed by addition 

of excess of ether afforded the hydrobromide of the corresponding 3-(3-chloropbe- 

wliaino)-5-(N-4-methorybenzylidenehydrazono)-1,2,4-dithiaaolidine. The treat- 

ment of this with ammonia solution yielded the free base (1Va) which was crystal- 

lised from ethanol. Yield 1.42 g (72%). Similarly the remaining derivatives 

(V b-e) were oxidatively cyclodehydrogennted (Table 2). 

Table 2 - 3-Arylimino-5-(N-4-methoxybenzylidenehydraaono)-1,2,4-dithiaaolidines -- 

Compd. R mp yieldb ir bands in Nujol 13-15 ---- -- 
Oc w cm - 1 assignments - --- 

IVa Cl-3 243 70 480s S-S 

(72 1615s C=N 

IVb C1-4 123 72 480s S-S 

(70) 1620s C=N 

IVc CH3-3 178 73 485s S-S 

(59) 16108 C=R 

IVd CHjO-3 124 63 490s S-S 

(67) 1620s C=N 

IVe C2H50-4 118 59 485s S-S 

(70) 1610s' C=N 

---- ------- 
kemental analyses (C,H,N,s), in all of these compounds, are in agreement within 

+ 0.30 of the theoretical values. 
bnumbers in parentheses indicate yield obtained by method B. 

5-Aryl-l-(4-methoxybenaylideneamino)-2,4-dithiobiurets(V .- 
The methods below are typical among those used to prepare new derivatives of the 



~ t h o d  A :  Reductive debeney la t ion  of 111 a-e .- 
5-(3-~hlord~henyl)-1-(4-methoxybenzylideneamino )-2-S-benzyliso-2 , 4 - d i t h i o b i u r e t  .. 
(2 g ,  0.004 M) was accordingly  d i s s o l v e d  i n  pyr id ine - t r i e thy lamine  e o l u t i o n  (1 :6)  

k :, 

and sub jec ted  t o  t h e  s t r eam of H2S f o r  4 b. The r e s u l t i n g  r e a c t i o n  mixture wae 

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  d i l u t e  hydroch lo r i c  a c i d  

g e t t i n g  p r e c i p i t a t e d  t h e  expected 5-(3-chloropheny1)-l-(4-methoxyban~ylideneemino) 

-2 ,4 -d i th iob iu ra t  (Va). It was f i l t e r e d  and c r y s t a l l ~ e e d  from e t h a n o l  i n  501. 

y i e l d ,  (Va) rnp 175'~. The remaining i s o d i t h i o b i u r e t s  (1 I I .b -e )  were a l s o  reduced 

t o  t h e i r  corresponding d i t b i o b i u r e t s  (V b-e) (Table 3). 

Table 3 - ~ - l - ( 4 - m e t b o x y b e n e y l i d e n e a m i n o ) - 2 , 4 - d i t h i o b i u r e t s  (V a-e)a 

-- 

Compd. R mp y i e l d b  i r  bands i n  ~ u j o 1 ~ ~ - ~ ~  ---- 
O c  % - I 

CB assignments 

N-C (=S )-N 

C=N 

N-C(=S)-IP 

C=N 

N-C(=S )-N 

C=N 

N-C (=S )-A 

C=N 

N-c(=s)-N 

C=N 

%lemental ana lyees  (C,H,N,s), i n  a l l  of t h e s e  compounds, a r e  i n  agreement w i t h i n  

+ 0.30 of t h e  t h e o r e t i c a l  va lues .  

b~umbers  i n  p a r e n t b e ~ e s  i n d i c a t e  y i e l d  ob ta ined  by method B. 

Wtbod B:  Reduction o f 2  .- 
.I . 

A stream of d r y  hydrogen su lph ide  was passed f o r  4 h i n  t h e  d i t h i a e o l i d i n e  (IVa) 
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(2 g ,  0.005 M) d i s so lved  i n  ho t  e t h a n o l i c  ammonincal s o l u t i o n  (25 ml). The Clear  

s o l u t i o n  on d i l u t i o n  wi th  wa te r  o r  a c i d i f i c a t i o n  a f fo rded  t h e  r e l a t e d  2 ,4 -d i th io -  

b iu re t e (Va) .  It was c r y s t a l l i s e d  from e t h n n o l ,  y i e l d  0.98 g  (49ja),mp 1 7 5 ~ ~  

(Table 3  ). 

These compounds, i n  a l l  t h e  c a s e s ,  were subs tan t in t ed  i n  terms of microenalyses ,  

which were i n  good accord with c e l c u l a t e d  values ,  mixed me l t ing  p o i n t  t echn ique ,  

s p e c t r a l  ev idences  and a l e 0  wi th  t h e i r  syn thes i s  through e l t e r n a t i r e  r o u t e s  

(Scheme 1  ). 
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