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SYNTHESIS O F  4-ARYL-5 , 6-BIS (CARBOMETHOXY) - 
2H-THIOPYRAN-2-THIONES. A NEW SERIES OF 

CYCLIC DITHIOESTERS OR a-DITHIOPYRONES 

Jayalakshmi Ftamachandran, S.  R. Ramadas* and C. N .  P i l l a i  

Department of Chemistry,  I n d i a n  I n s t i t u t e  of Technology 
Madras-600036, I N D I A  

P r a d e r e  and coworkers’ have r e p o r t e d  t h e  p r e p a r a t i o n  of 

aroyl-2-aryl-2H-thiopyran-2-thione d e r i v a t i v e s  u t i l i z i n g  t h e  

r a t h e r  d i f f i c u l t l y  a v a i l a b l e  3-aryl-3-chloropropenals and 

a r o y l d i t h i o a c e t i c  a c i d  d e r i v a t i v e s .  The same y e a r ,  Meyer and 

Schei thauer ’  also described t h e  p r e p a r a t i o n  of a -d i th iopyrones  

employing f3-halo-aIB-unsaturated ke tones  and s u i t a b l e  d i t h i o -  

a c i d s .  The p r e s e n t  pape r  r e p o r t s  a ve ry  conven ien t  procedure  

f o r  t h e  p r e p a r a t i o n  of t h e  h i t h e r t o  unknown a - d i t h i o -  

1.1- BuOK 
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Tyrone sys tem,  s p e c i f i c a l l y  4-aryl-5,6-bis(carbomethoxy)-2H- 

t h iopyran -2 - th ione  d e r i v a t i v e s  ( I a - d ) ,  employing r e a d i l y  a v a i l -  

able  r e a g e n t s  under  v e r y  m i l d  c o n d i t i o n s .  

The a r o y l d i t h i o a c e t i c  a c i d  p r e p a r e d  by t h e  r e p o r t e d  pro-  

c e d u r e ,  w a s  n e u t r a l i z e d  w i t h  aqueous sodium hydrox ide  and t h e  

r e s u l t i n g  s o l u t i o n  was t r e a t e d  w i t h  d ime thy l  a c e t y l e n e d i c a r -  

b o x y l a t e  (DMAD) i n  methylene  c h l o r i d e  i n  t h e  p r e s e n c e  o f  c e t y l  

trimethylammonium bromide (PTC c a t a l y s t ) .  Compounds Ia -d  were 

s y n t h e s i z e  by t h i s  p rocedure .  I n  t h e  case where A r  = pheny l ,  

t h e  u n c y c l i z e d  p r o d u c t  I1 c o u l d  a l so  be i s o l a t e d .  Attempt.? t o  

conduc t  t h e  r e a c t i o n  u s i n g  t h e  s o l u t i o n  o f  t h e  c r u d e  po ta s s ium 

s a l t  ( formed i n  t h e  f i r s t  s t a g e )  w i t h o u t  i s o l a t i o n ,  gave  an  

i n t r a c t a b l e  m i x t u r e  of  p r o d u c t s .  T h i s  i s  presumably due t o  

t h e  f a c t  t h a t  ca rbon  d i s u l f i d e  i t s e l f  reacts w i t h  d i m e t h y l  

a c e t y l e n e d i c a r b o x y l a t e  t o  f u r n i s h  a number of  p r o d u c t s .  A t -  

t empts  t o  b r i n g  a b o u t  t h e  r e a c t i o n  u s i n g  t h e  i s o l a t e d  sodium 

s a l t  ( d r y )  i n  ch lo ro fo rm w i t h o u t  t h e  p h a s e - t r a n s f e r  c a t a l y s t  

also proved  u n s u c c e s s f u l .  

A l l  t h e  d i t h i o e s t e r s  r e p o r t e d  h e r e  w e r e  c h a r a c t e r i z e d  by 

s p e c t r a l  and a n a l y t i c a l  data ( v i d e  B x p e r i m e n t a l ) .  The PMR 

spec t rum of I1 i n d i c a t e d  f e a t u r e s  s u g g e s t i n g  t h a t  it w a s  a 

m i x t u r e  o f  t h e  keto and @ forms.  

EXPERIMENTAL 

S y n t h e s i s  of 4-Phenyl-5,6-bis(carbomethoxy)-2H-thiopyran-2- 

t h i o n e  ( I a )  and (1,2-biscarbomethoxy)vinyl B-hydroxydi th ioc in-  

namate (11) .- (a )  An aqueous s o l u t i o n  o f  t h e  sodium s a l t  of 

b e n z o y l d i t h i o a c e t i c  ac id’  (5.88 g ,  0 . 0 3  mole) , o b t a i n e d  by 

t r e a t i n g  i t  w l t h  a c a l c u l a t e d  volume (34.6 m l )  o f  a s t a n d a r d  

82 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
0
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



s o l u t i o n  (1N) of sodium hydroxide w a s  added to a s t i r r e d  mix- 

t u r e  of 75 m l  of methylene c h l o r i d e  con ta in ing  c e t y l  t r ime thy l -  

ammonium bromide (1.086 g ,  0.003 mole) with cont inuous s t i r -  

r ing .  A f t e r  10 minutes,  a s o l u t i o n  of  DMAD ( 4 . 3  g ,  0.03 mole) 

i n  methylene c h l o r i d e  (25 m l )  w a s  added dropwise over  a pe r iod  

of  15 minutes  wi th  s t i r r i n g .  The r e a c t i o n  mixture  w a s  s t i r red 

a t  room temperature f o r  1 h r .  and a t  4 5 O  f o r  12 h r s .  

A f t e r  coo l ing ,  50 m l  of ice-cold water w a s  added t o  t h e  

r e a c t i o n  mixture  and t h e  o r g a n i c  l a y e r  w a s  s epa ra t ed .  The aq- 

ueous l a y e r  w a s  e x t r a c t e d  with methylene c h l o r i d e  ( 2  x 30 m l ) .  

The combined o rgan ic  e x t r a c t  w a s  washed w i t h  ice-cold water, 

then wi th  s a t u r a t e d  sodium b ica rbona te  s o l u t i o n  and f i n a l l y  

with water. The o r g a n i c  ex t r ac t  w a s  d r i e d  over  anhydrous so- 

dium s u l p h a t e  and t h e  s o l v e n t  d i s t i l l e d .  The crude product  

w a s  ob ta ined  as a v i scous  r ed  l i q u i d .  

I t  w a s  p u r i f i e d  by r epea ted  column chromatography ( t h r e e  

t i m e s )  over  s i l i ca  g e l  (120 g,  60-120 mesh, BDH, column d ia .  

11.5 c m ,  column h e i g h t  80 c m ) .  The e l u a t e  ob ta ined  wi th  e t h -  

y l  acetate-benzene (1:20) (500 m l )  gave a gummy product.  A 

few drops of  carbon t e t r a c h l o r i d e  were added t o  t h i s  gum which 

w a s  l e f t  aside a t  room temperature f o r  a couple  of  days. A 

yellow s o l i d  sepa ra t ed .  I t  w a s  f i l t e r e d  and r e c r y s t a l l i z e d  

from carbon t e t r a c h l o r i d e .  The pure sample o f  t h e  i n i t i a l  

Michael adduct  (11) was ob ta ined  as a yellow s o l i d ,  mp. 120- 

121°, i n  21% y i e l d .  

I R  ( C C 1 4 ) :  1720 (ester c a r b o n y l ) ,  1610, 1575, 1560 (aromatic 

C=C) and 1 2 0 0  cm'l  (C=S); 'H NMR ( C D C 1 3 ) :  

0.4 H I  (-OH, e n o l i c  which d i sappea r s  on exchange wi th  D2O) 1 ,  

6 3.45 [ s ,  about  

8 3  
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3 . 8  ( s ,  6H, COOCH3) ,  4 .9  (9, a b o u t  1 .5  H ,  m e t h y l e n e  p r o t o n s  of 

t h e  k e t o  form) , 7.25  ( d ,  a b o u t  1 . 4  H I  due  t o  t h e  t e r m i n a l  v i n -  

y l i c  H and  t h e  -H o f  t h e  e n o l i c  d o u b l e  bond)  and  7 .45  and  7.95 

( m ,  5H, aromatic p r o t o n s ) .  MS: m / e  338 (M', 1 4 % ) ,  306 (M+ - 

- 

+ 
32,  -S, 3 % )  279 [C6H5-C-CH2-C-S-C = C H ( C O O M e ) ,  lo%], 

: : l  

Anal .  C a l c d .  f o r  C15H1405S2: C, 53.26;  H ,  4.13. 

Found: C ,  53.69;  H ,  4.38. 

(b)  The f i l t r a t e  f r o m  t h e  i s o l a t i o n  o f  compound I1 w a s  

e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e .  The red v i s c o u s  mater ia l  

o b t a i n e d ,  w a s  p u r i f i e d  by r e p e a t e d  column chromatography ( t h r e e  

t i m e s )  over s i l i c a  g e l  (120 g ,  BDH, 60-120 mesh, column d i a .  

1 1 . 5  c m ,  column h e i g h t  80 c m ) .  The e l u a t e  o b t a i n e d  w i t h  e t h y l  

a c e t a t e - b e n z e n e  (1:20) ( 5 0 0  m l )  f u r n i s h e d  t h e  p u r e  c y c l i c  d i -  

t h i o e s t e r  ( I a )  as  a t h i c k  r e d  gum i n  18% y i e l d .  The I R  ( C C 1 4 )  

of I a :  1710 ( c o n j u g a t e d  es ter  c a r b o n y l ) ,  1660,  1600,  1570 

(aromatic C=C) and 1160 c m - l  (C=S) ;  'H NMR ( C C 1 4 ) :  

6H, COOCH3) ,  3 .78  ( s ,  3H, -OCH3) ,  4 .85  ( s ,  1 H ,  o l e f i n i c  p r o t o n )  

and  7.1-8.0 ( m ,  5H, aromatic p r o t o n s ) .  

- Anal. C a l c d .  f o r  C15H1204S2: C ,  56.26;  H ,  3.75. 

Found: C ,  55.79;  H ,  3 .30.  

6 3.66 ( s ,  

- o-Methoxyacetophenone,  m-methoxyacetophenone and  p-methoxyace- 

tophenone  l ed  t o  t h e  f o r m a t i o n  of Ib-d, r e s p e c t i v e l y  i n  3 1 % ,  

28% and 32% as d e s c r i b e d  above. 

Compounds (Ib-d) d i s p l a y e d  t h e  e x p e c t e d  I R  a n d  NMR c h a r -  

acter is t ics .  The a s s i g n e d  s t r u c t u r e s  f o r  t h e s e  compounds w e r e  
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f u r t h e r  confirmed by l 3 C  NMR s p e c t r a l  d a t a .  

13C NMR d a t a  (CDC13) 6 values:  Compound Ib: 52.5 (q, -OCH3), 

54.7 (q, -C02CH3),  111.0, 1 1 2 . 4 ,  119.9, 130.1, 132.6 ( d ,  due 

t o  one -CH- o f  t h e  t h i o p y r a n  r i n g  and f o u r  =CH- o f  t h e  phenyl  

r i n g )  , 126.8,  157.3, 159.7,  167.1,  167.7 and 168.2 ( s i n g l e t s ,  

t h e  l a s t  probably  due t o  t h e  ester ca rbony l s )  , and 185.5 (s ,  

c y c l i c  >C=S).  

- Anal. Calcd. f o r  C16H1505S2: C,  57.49; H ,  4.19. 

Found: C,  57.15; H ,  3.96. 

Compound Ic: 52.2 (q, -OCH3) ,  54.1 (q, -C02CH3),  107.8, 113.2,  

129.5 ( d ,  due to  =CH- o f  t h e  t h i o p y r a n  and o f '  t h e  phenyl  r i n g )  

159.6, 1 6 1 . 0 ,  162.0, 162.8,  166.8,  167.8,  and 168.5 ( s i n g l e t s ,  

t h e  l a s t  one probably  due t o  t h e  ester ca rbony l s )  and 184.2 

( s ,  c y c l i c  >C=S). 

- Anal. Calcd. f o r  C16H1405S2: C,  57.49; H ,  4.19. 

Found: C ,  56.95; H ,  3.89. 

Compound Id: 52.9 (q, -OCH3) ,  53.2 (9, -C02CH3),  107.9, 1 1 2 . 1 ,  

118.7,  119.9,  129 .1  ( d ,  one=CH- o f  t h e  t h i o p y r a n  and the rest 

due t o  =CH- o f  t h e  phenyl  r i n g ) ,  138.6, 159.5, 162.2,  167.8, 

168 .1  ( s i n g l e t s ,  t h e  l a s t  one  probably  due to t h e  ester car- 

bony l s )  and 185.5 (s, c y c l i c  >C=S). 

- Anal. Calcd.  f o r  C16H1405S2: C, 57.49; H ,  4.19. 

Found: C, 57.88; H ,  4.58. 
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