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ORGANIC PREPARATIONS AND PROCEDURES INT.  1 5 ( 5 ) ,  321-327 ( 1 9 8 3 )  

a) R = H; b) R = Et 

SYNTHESIS OF SOME BICOUMARYL SULPHIDES AND SULPHONES 

J. R .  Merchant* and N. M. K o s h t i  

Department of O r g a n i c  Chemis t ry  
I n s t i t u t e  of S c i e n c e  

Madame C a m a  Road 
Bombay-400 0 3 2 ,  I N D I A  

3-Eromocoumarin ( I )  r e a c t e d  w i t h  t h i o g l y c o l i c  a c i d  i n  t h e  

p r e s e n c e  of  p y r i d i n e  t o  g i v e  2H(l)benzopyran-Z-one-4-S-mercap- 

t o a c e t i c  a c i d  ( 1 1 ) .  I ts  '€I-NMR s p e c t r u m  as  w e l l  as t h a t  of i t s  

e t h y l  es te r  showed a s i n g l e t  (1H) a t  6 6 . 3  which w a s  a t t r i b u t e d  

t o  C p r o t o n  of coumarin r i n g .  S i m i l a r l y  t h e  P e r k i n - O g l i a l o r o L  

r e a c t i o n  o f  t h e  sodium s a l t  of I I a  w i t h  v a r i o u s  g-hydroxybenzal-  

dehydes a f f o r d e d  3-(4'-coumarylthio)-ZH(l)benzopyran-2-ones 

( I V ) .  The l a t t e r  c o u l d  also be  o b t a i n e d  by t h e  Knoevenagel re- 

a c t i o n  of t h e  e t h y l  ester of 2H(l)benzopyran-Z-one-4-S-rnercap- 

toacet ic  a c i d  w i t h  2-hydroxybenzaldehydes (Table 1). The re- 
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MERCHANT AND KOSHTI 

action of I with 3-mercaptopropionic acid afforded 2H(l)benzo- 

pyran-2-one-4-S-mercaptopropionic acid (111) whose sodium salt 

reacted with g-hydroxybenzaldehydes to yield 3-(4'-coumaryl- 

thiomethylene)-2H(l)benzopyran-2-0nes (V) which were further 

oxidized to corresponding sulphones (VI). (Tables 2 and 3). 

Oxidation of IVa with H202 gave a sulphoxide, mp. 235-236O. (M': 

338; IR (KBr): 1700 (C=O) , 1075 (-SO) cm-l); however, compounds 

IVb-IVe failed to be oxidized under these conditions. 

These syntheses constitute a useful method for obtaining 

dicoumaryl sulphones (some of which exhibited good anti-T.B. 

activity in vitro in preliminary screening tests) which are not 

easily accessible by other synthetic routes. 

TABLE 1. Mps and Analyses of Compounds 

Analysis % 

C H C H 
R R' R" mp. (OC) Calculated Found 

IVa H H H 245 67.3 3.1 67.6 3.3 

IVb H H Br 282-283 53.8 2.8 53.7 3.1 

I V C  A H C 1  271 60.5 2.5 60.4 2.9 

IVd H OAc H 262-263 63.1 3.1 63.4 3.3 

IVe OMe H H 260 64.7 3.4 64.6 3.4 

EXPERIMENTAL SECTION 

All melting points are uncorrected. 
corded on a 6OMHz Varian spectrometer with TMS as internal 

'H-NMR spectra were re- 
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SYNTHESIS OF SOME BICOUMARYL SULPHIDFS AND SULPHONES 

s t a n d a r d .  I R  s p e c t r a  w e r e  measured u s i n g  Beckman-20 and UV 
s p e c t r a  were t a k e n  w i t h  a Carl-Zeiss  USU-2P s p e c t r o p h o t o m e t e r s .  
The mass s p e c t r a  were r u n  on a V a r i a n  i n s t r u m e n t  model CH-5 a t  
70  e V .  

2H(1)Benzopyran-2-one-4-S-mercaptoacetic a c i d . -  T o  a s o l u t i o n  

of 3-bromocoumarin ( 4 . 5  g ,  0.02 m o l e )  i n  p y r i d i n e  (30  m l )  was 

added t h i o g l y c o l i c  a c i d  ( 1 . 8  m l ,  0 . 0 2  m o l e )  w i t h  s t i r r i n g .  

The r e a c t i o n  m i x t u r e  was t h e n  r e f l u x e d  a t  1 4 0 °  f o r  4 h r s .  Af- 

t e r  c o o l i n g ,  i t  w a s  a c i d i f i e d  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d .  

The p r e c i p i t a t e d  s o l i d  w a s  c o l l e c t e d  and washed t h o r o u g h l y  

w i t h  w a t e r .  I t  w a s  d r i e d  and r e c r y s t a l l i z e d  from methanol  t o  

y i e l d  4 .0  g ( 8 8 % )  of c o l o u r l e s s  n e e d l e s ,  mp. 229O. 

Anal.  Calcd.  f o r  C11H804S: C ,  55.94; H I  3.4. 

Found: C ,  55.7;  H ,  3.6.  

'H-NMR (DMSO-d6): 6 3.9 ( s ,  2 H ,  methylene)  , 6 . 3  ( s ,  l H ,  C3 

p r o t o n  of c o u m a r i n ) ,  7.3-7.9 ( m ,  4 H ,  a r o m a t i c ) .  

I R  ( K B r ) :  1670 (C=O of C O O H ) ,  1730 (C=O of l a c t o n e ) ,  2 9 0 0  ( O H  

o f  C O O H ) ,  1600,  1580, 1540 c m - l .  

n e e d l e s  from hexane,  mp. 1 2 2 O )  had t h e  f o l l o w i n g  s p e c t r a l  d a t a .  

'H-NMR (CDC13)  : 6 1 . 3  ( t ,  3H, m e t h y l ) ,  3.9 ( s ,  2 H ,  methylene 

n e x t  t o  s u l p h u r ) ,  4 .3  (q, 2 H ,  methylene-OCE2CH3), 6 . 3  ( s ,  l H ,  

C 3  p r o t o n  o f  t h e  c o u m a r i n ) ,  7.2-7.8 ( m ,  4 H ,  a r o m a t i c ) .  

I R  (FBr) :  1710 (C=O of l a c t o n e ) ,  1630 (C=O of e s t e r )  c m - l ,  

I t s  e t h y l  ester ( c o l o u r l e s s  

- Genera l  Procedure  fo~3-(4'-coumarylthio)-2H(benzopyran-2-ones --- 

- b L P e r k i n - O g l i a l o r o  Reac t ion . -  A m i x t u r e  of an  - o-hydroxyben- 

zaldehyde ( 0 . 0 1  mole) and d r y  sodium 2H(l)benzopyran-2-one-4- 

S-mercaptoace ta te  (0 .02 mole) i n  acet ic  a n h y d r i d e  (50 m l )  was 

r e f l u x e d  a t  170-180° f o r  4 h r s .  I t  w a s  cooled and poured  o v e r  

c r u s h e d  ice .  A f t e r  s t a n d i n g  o v e r n i g h t ,  t h e  p r e c i p i t a t e d  so l id  

w a s  c o l l e c t e d ,  andwashed w i t h  aqueous sodium b i c a r b o n a t e .  I t  w a s  
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MERCHANT AND KOSHTI 

TABLE 2 .  Mps and Analyses of Compounds 

0 
R" R h 8  

Analysis % 
R R '  R" mp. (OC) Calculated Found 

Va H H H 235  67 .8  3.5 6 7 . 5  3.7 

Vb H H Br 2 5 0  54 .9  2.7 5 4 . 6  3.0 

Vc H H C1 266-267  61 .4  2.9 6 1 . 1  3.2 

Vd H OAC H 244-245  63 .9  3.5 63 .6  3.8 

Ve OMe H H 1 6 2 - 1 6 4  65 .5  3.8 65 .4  3.7 

TABLE 3. Mps and Analyses of Compounds 

Analysis % 

C H C H 
R R '  R" mp. (OC) Calculated Found 

VIa H H H 194-195  61 .9  3 . 1  61.6 3.2 

VIb H H Br 220  51 .0  2 .4  51.3 2 . 7  

VIC H H C1 215-216  56.5 2 .7  56 .2  3.0 

VId H OAc H 202-203  5 9 . 1  3.3 59.0 3.4 

VIe OMe H H 1 9 2 - 1 9 3  60 .3  3 . 5  6 0 . 2  3.7 
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SYNTHESIS OF SOME BICOUMARYL SULPHIDES AND SULF'HONES 

c r y s t a l l i z e d  from ace t ic  a c i d  t o  y i e l d  1 . 0  g (25-30%) co lour -  

less needles .  

The s p e c t r a l  d a t a  of a t y p i c a l  compound ( I V a ,  Table  I )  i s  

as fo l lows:  

m / e  (70 e V )  : M+ 3 2 2 ,  2 9 4 ,  2 6 6 ,  1 4 9 ,  1 1 7 .  

UV (dioxane)  nm log  E: 235 ( 4 . 0 4 ) ,  270  ( 4 . 0 2 2 1 ,  310 (3 .932) .  

I R  ( K B r )  : 1 7 1 0  (C=O) , 1 6 0 0 ,  1540 cm-'. 

General  Procedure f o r  3-(4'-coumarylthio)-2H(l)benzopyran-2- 

ones by Knoevenagel Reac t ions . -  A mixture  o f  an g-hydroxyben- 

zaldehyde ( 0 . 0 2  mole) ,  2H(l)benzopyran-2-one-4-S-mercaptoethyl 

acetate (0.03 mole ) ,  e t h a n o l  ( 1 0 0  m l )  and 5-6 drops of p i p e r i -  

-- 

d i n e  w a s  r e f l u x e d  on w a t e r  b a t h  f o r  8 hours .  The c r y s t a l l i n e  

s o l i d  which s e p a r a t e d  w a s  f i l t e r e d ,  washed wi th  e t h a n o l  and 

c r y s t a l l i z e d  from ace t ic  a c i d  t o  y i e l d  3.2 g (40-45%) co lour -  

less need le s .  

This  r e a c t i o n  f a i l e d  wi th  f3-resorcylaldehyde. 

P r e p a r a t i o n  o f  2H(l)benzopyrar112-one-4-S-mercaptopropionic 

Acid.- This  compound w a s  p repared  by r e a c t i n g  3-bromocoumarin 

(4.5 g ,  0 . 0 2  mole) and 3-mercaptopropionic a c i d  ( 1 . 9  m l ,  0 . 0 2  

mole) accord ing  t o  t h e  procedure desc r ibed  e a r l i e r .  The pro- 

d u c t  ob ta ined  w a s  c r y s t a l l i z e d  from e t h y l  acetate t o  y i e l d  3.8 

g (84%) of  c o l o u r l e s s  n e e d l e s ,  mp. 187-188O. 

Anal. Calcd. f o r  C12H1004S: C ,  57.6;  H ,  4 . 0 .  

Found: C ,  57.7;  H ,  4.3. 

'H-NMR (DMSO-d6): 6 2 . 7  ( t ,  2 H ,  CH2 nex t  t o  s u l p h u r ) ,  3 .3  ( t ,  

2 H ,  CH2 a d j a c e n t  t o  ca rboxy) ,  6.3 ( s ,  l H ,  C 3  p ro ton  of  coumar- 

i n  r i n g )  , 7.3-7.9 ( m ,  4 H ,  a r o m a t i c ) .  

I R  ( K B r ) :  3100 (OH of COOH) ,  1730 (C=O of  l a c t o n e ) ,  1650 (c=o 
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MERCHANT AND KOSHTI 

of COOH) , 1600, 1550, 1480 cm-l. 
General Procedure for 3-(4-~oumarylthiomethylene)-2H(l)-benzo- 

pyran-2-ones by Perkin-Oglialoro -- React&.- These compounds 

were prepared by reacting an 2-hydroxybenzaldehyde (0.01 mole) 

with sodium 2H(l)benzopyrano-2-one-4-S-mercaptopropionate (0.02 

mole) according to the procedure described earlier. The pro- 

-- 

duct obtained was crystallized from acetic acid to yield 2.0 

g (40%) of colourless prisms. 

A typical compound (Val Table 11) has the following spec- 

tral data: 

m/e (70 eV): M+ 336, 191, 171, 131, 117. 

UV (dioxane) nm log E:  235 (3.9701, 295 (4.296). 

IR (KBr): 1730 (C=O of lactones), 1600, 1540 cm-l. 

General Procedure for 3- (4 I-coumarylsulphonylmethylene) -2H (1) .- --- ---I I--_- 

benzopyran-2-ones.- 3-(4'-Coumarylthiomethylene-2H(l)benzopy- 

ran-2-one (500 mg) was taken in glacial acetic acid (10 ml) 

and hydrogen peroxide (6 ml, 30%) was added. The reaction 

mixture was kept at room temperature €or five days. The cry- 

stalline solid which separated was filtered and crystallized 

from alcohol to yield 250 mg (50%) of colourless needles. A 

typical sulphone (VIa, Table 111) has the following spectral 

data: m/e (70 eV): M+ 368, 353, 336, 320, 308, 209, 159. 

IR (KBr) : 1740 (broad, C=O of lactone) , 1560, 1140, 1340 
(so2) cm-l. 

Acknowledgement.- The screening tests were carried out at the 
Haffkine Institute, Bombay. The spectra were taken at Ciba- 
Geigy Research Centre, Bombay. The authors are grateful to 
both these institutions €or their kind help and cooperation. 
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