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Abstract- Enaminones reacted with carbon disulfide in the 

presence of sodium hydroxide to give the corresponding 1.2- 

dithiole-3-thiones (trithioncsl in 30.82% yields. 

1.2-Dithiole-3-thioncs (trithionesl are important and intcrcsting snbstanccs for 

the synthcsis of heterocycles, and much attention has been attracted as the 

basic key structural unit for the synthesis of pharmacologically active 

compounds in sulfur-containing heterocycl ic cheeii~try.l-~ 

One of the most uscful a n d  versatile methods for thc synthcsjs of 

1.2-dithiolc-3-thiones is the reaction of ketones with carbon disulfide in the 

presence of' a base followed by trcatmcnt with phosphorus pentn~rlifidc.~-'~ Thc 

sulfurization of p k e t o  estcrs with phosphorus perttnsulfide or thcir mixture 

with elemental sulfur is also n general method for thc synChesis of 

1.2-dithiole-3-thionefl Itowever, it is difficult to prepare 4-acyl-l.2- 

dithiole-3-thiones by the suifurization with phosphorus pentasuifidc as shown 

above becausc of the lack of sclcctivity in the solfurization of carbonyl 

groups. Wc now wish to rcport a new synthesis of fused 1.2-dithiole-3-thione 

derivatives by the reaction of enaminones, which arc rcadiiy obtained by thc 

condcnsation of 1.3-dikctones with aromatic amines, with carbon disulfide in thc 

prcscnce of a base. 

Whcn cnaminone. 3-arliiinoindcn-1-anc ( I n )  was allowed to react with carbon d i -  

suifidc in thc presence of sodium hydroxide in dimrthyl sulfoxide rollowed by 

treatment with 10% hydrochloric acid, a 1:ri thione. 4-oxoindenoll.2-cl [ l  .21di- 

thiole-3-thione (2)12 was obtained in 78% yicld (Scheme I ) ,  though expected 

enamino di thiocarboxylnte was not given.13 Similarly, thc reaction of lb with 

carbon disulfidc gavc thc same trithione (2) in 82% yield. When thc reaction 



was carried out in the presence of dimethyi su1fa l : e .  mcthyi p i  dithio- 

carbamatc dcrivativcs (3a.b) were obtained in 54 and 62% yicids. respectively. 

'Therefore the reaction was assumed to proceed by the addition or t h c  amino group 

to carbon disulfide followed by the nucicophilic attack of t he  thiointe anion. 

Decomposition of the 3-azathicthane ring prodllccd the corresponding 8 - o x o t h i o n c  

derivative which works ns a kcy intermediate for the Cormation of the trithionc. 

The 3-0x0-1-thione. thus formcd, rcnctcd again with carbon disuiride and by a i r  

oxidation of the resultant dithiocarboxyliltr gave the desired trithionc (2). 

The prescnt rcaction c a n  be npplicd to the synthesis of 1.2-dithiolo[3.4-dl- 

pyrimidine (5). Namely, the reaction of 4 with carbon disnlfide afforded the 

desircd trithionc (5)14 in 40% yicld, along with a tricyclic compourid (6). 

Iiowevcr, the reaction of 3-anilino-Z-cyclo~1exenn1-o~~e derived from dimedonc with 

carburl disulf ide did not give the corresponding trithionc dcrivatives. When a 

CS2/NaOH II+ 

DMSO 

a: R=iI 2: mp 298OC 
b: R = M c  Yield (78% from R=ii. 82% from R=Me) 

3a: K = H ,  mp 214'~. Yicld 34% 
b: R=>ie,mp 2 4 8 ' ~ .  Yicld 62% 

5 
mp 233'~ 
Yield: 40% 
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An o u t l i n e  of t l l c  r e a c t i o n  mechanism f o r  t h c  r u r i n a t i o n  of 2 i s  shown i n  Scheme 2 

2 Schemc 2 

s o l u t i o n  of sodium h y d r o x i d e  was added  t o  a s o l u t i o n  of 7a-c, c a r b o n  d i s u l r i d e ,  

a n d  d i m c t h y l  s u l f a t e  i n  d i m e t h y l  s u l f o x i d c ,  t h e  e n a m i n o  d i t h i o c a r b o x y l v t e  

compounds (8a-c) wcre o b t a i n e d  i n  32.50% y i c l d s .  T h i o n e  d e r i v n t i v e ;  as a kcy 

i n t e r m e d i a t e  d i d  n o t  f o r m  i n  t h i s  r c a c t i o n  b e c a u s e  t h e  2 - p o s i t i o n  o f  7il-e 

r e v e a l s  h i g h c r  n u c l e o p h i l i c i t y  t h a n  t h c  n i t r o g e n  atom o f  t h e  amino g r o u p .  Tn 

o r d e r  Lo p r o m p t  % h e  r c a c t i o n  w i t h  t h e  amino  g r o u p  i n  preference t o  t h e  2 -  

p o s i t i o n ,  we chose  t h e  Q-uminoani l inocyclok~exen-1-011e ( 9 )  d e r  ivcd from dimedone 

a n d  Q - p h e n y l e n c d i a m i n c .  The  r c a c t i o n  o f  9 w i t h  c a r b o n  d i i u l f i d e  p a v e  a n  

e x p c c t e d  t r i  f h i o n e  d e r  i u a t i v e ,  benzall,2ldithiolo-3-thione ( 1 0 1 ' ~  i n  47% y i e l d  

(Scheme 3). 

The a d v a n t a g e s  of 1:hc presen t :  mcthod a r c  t h e  r cndy  a v a i i a h i l i t y  or  t h e  s t a r t i n g  

m a t e r i a l s  a n d  e a s y  nu ln ipu l i l t i on  for  Chc p r e j m r a t i o n  of t r i t h i o n c  d c r i v n l . i v e s .  

T h i s  p r o c e d u r e  a p p a r e n t l y  d i s p l a y s  c o n s i d e r a b l y  p r o m i s i n g  p r e p a r a t i v e  method o f  

f u s e d  1 , Z - d i t h i o l e - 3 - t h i o n e  d c r i v a t i v c s  and  t h c s c  p r o d u c t s  c a n  b e  used a s  key  

i n t e r m e d i a t e s  f o r  f u r t h e r  conversion t o  v a r i o u s  h c t c r o c y c l i c  compounds. 

9  10 1 1  

Scheme 3 
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A n  outi ine of Lhc r c n c t i o n  mechanism for the formation of 10 is shown in Schcmi 
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