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ORGANIC PREPARATIONS AND PROCEDURES INT. 1 3 ( 2 ) ,  71-79 (1981) 

MICHAEL ADDITION OF D I T H I O B E N Z O I C  ACID TO a, @-UNSATURATED 

KETONES. A NEW SERIES OF DITHIOESTERS 

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

Department o f  Chemistry,  I n d i a n  I n s t i t u t e  o f  Technology 
Madras 600 036, I N D I A  

The chemis t ry  of d i t h i o a c i d s  and d i t h i o e s t e r s  h a s  been ex- 

t e n s i v e l y  reviewed r e c e n t l y  by Jansons .  ' A conven ien t  method 

f o r  t h e  p r e p a r a t i o n  of d i t h i o a c i d s  is t h e  r e a c t i o n  o f  Gr ignard  

r e a g e n t s  w i t h  carbon d i s u l f i d e . 2  These d i t h i o a c i d s  can be es- 

t e r i f i e d  by t h e  use  of a l k y l a t i n g  a g e n t s  such  as a l k y l  h a l i d e s ,  

diazomethane,  d ime thy l  s u l f a t e  t o  g i v e  t h e  co r re spond ing  d i t h i -  

~ e s t e r s . ~  

a d d i t i o n  of  d i t h i o a c e t i c  a c i d  t o  e l e c t r o p h i l i c  o l e f i n s  such  as 

a, B-unsaturated a c i d s ,  n i t r i l e s ,  ke tones  and esters under  t h e r -  

m a l  c o n d i t i o n s  a f f o r d e d  t h e  co r re spond ing  Michael  a d d u c t s  i n  

O a e  and coworkers' have r e p o r t e d  t h a t  t h e  Michael  

u n s p e c i f i e d  y i e l d s .  

The p r e s e n t  s t u d y  d e a l s  w i t h  t h e  a d d i t i o n  o f  t h e  d i t h i o -  

c a r b o x y l a t e  onion  (as t h e  Gr ignard  complex) to a ,  B-unsaturated 

S R  

I 
R '  

RR' C=CHCOR" II I PhMgBr - cs 2 PhCS2MgBr > PhCS- C-CHZCOR" 

I 

S a )  R = R" = Ph, R '  = H 

Qe 

b) R = Ph, R '  = H ,  R" = CH3 Phes 
CH 3 c) R = R' = R" = 

"3C 
0 d) R = 2 - f u r y l ,  R' = H ,  R" = CH3 
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RAMACHANDRAN , RAMADAS AND PILLAI 

ke tones  a s  an a l t e r n a t e  r o u t e  f o r  t h e  p r e p a r a t i o n  of  a new 

series of d i t h i o e s t e r s .  
+ The halomagnesium s a l t  RCSS- MgBr - o b t a i n e d  by t h e  

t r e a t m e n t  o f  t h e  Gr ignard  r e a g e n t  (C H MgBr) w i t h  carbon d i -  

s u l f i d e  i n  e t h e r - t e t r a h y d r o f u r a n  - w a s  t r e a t e d ,  w i t h o u t  iso- 

l a t i o n ,  w i t h  a , @ - u n s a t u r a t e d  k e t o n e s .  T h i s  g e n e r a l  p rocedure  

w a s  adopted  €or t h e  p r e p a r a t i o n  of compounds Ia -e .  Compound 

I€  w a s  o b t a i n e d  by t h e  a d d i t i o n  o f  sodium d i t h i o b e n z o a t e  t o  

1,2-dihydro-l-methylenenaphthalene-2-one formed i n  s i t u  from 

1-dimethylaminomethyl-2-naphthol i n  r e f l u x i n g  d ioxane .  The 

d i r e c t  r e a c t i o n  w i t h  t h e  halomagnesium s a l t  i n  ether/THF w a s  

n o t  s u c c e s s f u l  i n  t h i s  case. The halomagnesium s a l t  w a s  also 

6 5  

S 

I f  

u n s u i t a b l e  f o r  t h e  p r e p a r a t i o n  o f  Ig  where p-benzoquinone w a s  

t h e  Michael  a c c e p t o r .  I t  appea red  t h a t  benzoquinone w a s  re- 

duced t o  hydroquinone,  probably  by t h e  e x c e s s  of Gr ignard  re- 

agen t .  I n  t h i s  case too, t h e  d i t h i o b e n z o i c  a c i d  w a s  i s o l a t e d ,  

conve r t ed  to  t h e  sodium s a l t  and t h e n  t r e a t e d  w i t h  benzoquin- 

one i n  t e t r a h y d r o f u r a n  and t h e  p r o d u c t ,  w i t h o u t  i s o l a t i o n ,  w a s  

me thy la t ed  w i t h  d ime thy l  s u l f a t e .  E s t e r  I g  i s  o n e  o f  t h e  few 

known a r y l  d i t h i o b e n z o a t e s .  

The p r o d u c t s  w e r e  c h a r a c t e r i z e d  by t h e i r  i r ,  nmr and m a s s  

s p e c t r a  and gave  s a t i s f a c t o r y  e l e m e n t a l  a n a l y s e s .  
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A D D I T I O N  OF DITHIOBENZOIC A C I D  TO a,$-UNSATURATED KETONES 

EXPERIMENTAL 

w-Phenyl-w-benzenedithiocarboxypropiophenone ( Ia)  .- Phenylmag- 

nesium bromide, ob ta ined  from magnesium t u r n i n g s  (1.06 g, 0 . 0 4  

mole) and bromobenzene ( 4  m l )  i n  dry e t h e r  (100  ml) , w a s  cooled 

t o  -So. A s o l u t i o n  of carbon d i s u l f i d e  ( 4 . 8  m l )  i n  dry tetra- 

hydrofuran (30 ml) w a s  added dropwise over a pe r iod  of  15  min., 

w i th  s t i r r i n g  under n i t r o g e n  atmosphere. The c o l o u r l e s s  Grig- 

nard complex immediately turned yel lowish red.  A f t e r  s t j . r r i n g  

a t  room temperature f o r  0 .5  h r . ,  it was r e f luxed  f o r  0 . 5  h r .  

The deep r ed  r e a c t i o n  mixture  w a s  cooled t o  10' and a s o l u t i o n  

of  benzalacetophenone (8.32 g, 0.04 m o l e )  i n  dry te t rahydro-  

fu ran  (30 m l )  w a s  added dropwise over  a pe r iod  of 20 minutes. 

A f t e r  s t i r r i n g  a t  room temperature f o r  0.5 h r . ,  t h e  r e a c t i o n  

mixture  w a s  s t i r r e d  a t  r e f l u x  temperature f o r  4 hrs .  The re- 

a c t i o n  mixture  w a s  decomposed wi th  ice-cold d i l u t e  hydroch lo r i c  

a c i d  (2:l) (100  ml) and t h e  o rgan ic  l a y e r  s epa ra t ed .  The aque- 

ous l a y e r  w a s  e x t r a c t e d  wi th  e t h e r  ( 3  x 30 m l ) .  The combined 

o rgan ic  l a y e r s  were washed wi th  ice-cold water ( 3  x 30 ml), then 

w i t h  ice-cold 10% sodium hydroxide s o l u t i o n  ( 3  x 50 ml) and fi- 

n a l l y  wi th  i ce -co ld  water ( 3  x 30 m l ) .  The e t h e r e a l  l a y e r  w a s  

d r i e d  over  anhydrous sodium s u l f a t e  and t h e  s o l v e n t  was d i s -  

t i l l e d .  An orange r e d  s o l i d  w a s  l e f t  as a r e s i d u e  i n  t h e  f l a s k .  

The crude product  w a s  chromatographed over  s i l i ca  g e l  (120 

g; 60-120 mesh, BDH; column d i a .  11.5 cm; column h e i g h t  8 0  c m )  

i n  2 g por t ions .  The i n i t i a l  f r a c t i o n s  o f  t h e  e l u a t e  with ben- 

zene-petroleum e t h e r  ( 2  :1) (1500 m l )  f u rn i shed  a reasonably 

pure product ,  wh i l e  t h e  Latter f r a c t i o n s  o f  t h e  e l u a t e  (200 m l )  

w i th  t h e  same s o l v e n t  gave benzalacetophenone i n  Q 11% y i e l d .  
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RAMACHANDRAN , RAMADAS AND PILLAI 

The chromatographed  p r o d u c t  (from i n i t i a l  f r a c t i o n s )  w a s  

c r y s t a l l i z e d  from c a r b o n  t e t r a c h l o r i d e  t o  give a n  a n a l y t i c a l l y  

p u r e  sample  of t h e  d i t h i o e s t e r  la i n  

as o r a n g e  r e d  c r y s t a l s .  

I R  ( C C 1 4 ) :  

(C=S).  'H-NMR ( C C 1 4 ) :  

5.6-5.9 ( q ,  lH, m e t h i n e ) ,  7 .0-8 .1  (m,  15H, aromatic).  

Mass spec t rum:  m / e  209 ( 4 0 % )  (M-C6H5CS2), 154 ( 2 6 % )  (C6H5CS2H 

M c L a f f e r t y )  a n d  105  ( 1 0 0 % )  (C6H5CO+) .  

I3C-NMR ( C D C 1 3 ) :  

69% y i e l d ,  mp. 90-91O 

1690 ( c o n j u g a t e d  c a r b o n y l )  1600,  1590 and  1215 c m - l  

63.4-4.2 ( m ,  ABX p a t t e r n ,  2H, - C H 2 - ) ,  

6 4 3 . 3  ( t ,  - C H 2 - ) ,  40.4 ( d ,  - C H - ) ,  1 3 3 . 0 ,  

132 .3 ,  132 .1 ,  128 .4 ,  128 .2 ,  1 2 8 . 1 ,  127 .8 ,  1 2 7 . 6 ,  1 2 6 . 7 ,  (doub- 

l e t s ,  aromatic =C-H) , 144.2 ,  138 .9 ,  1 3 6 . 1 ,  ( s i n g l e t s ,  aromatic 

= C - ) ,  195.8 ( s ,  C=O) a n d  225.5 ( s ,  C=S). 

A S .  Calcd f o r  C22H180SZ: C ,  72.93;  H ,  4.97. 

Found: C ,  72.46;  H ,  4.49. 

The M i c h a e l  a d d i t i o n  o f  d i t h i o b e n z o a t e  a n i o n  to  o t h e r  a,B- 

u n s a t u r a t e d  k e t o n e s ,  =., benzalacetone,  m e s i t y l  o x i d e ,  car- 

vone a n d  f u r f u r q l  a c e t o n e  w e r e  carried o u t  i n  a s imi la r  f a s h i o n  

to a f ford  Ib-Ie.  

4-Phenyl-4-benzenedithiocarboxybutanone-2 ( I b )  . - R e d  l i q u i d  by 

chromatography over s i l i ca  g e l ,  1:l b e n z e n e - p e t r o l e u m  e t h e r  

e l u a t e ,  Q, 59% y i e l d .  

I R  ( C C 1 4 ) :  1705 ( s a t u r a t e d  c a r b o n y l )  1590,  1580,  and  1215 c m - I  

(c=s); 'H-NMR: 6 1 . 9 2  ( s ,  3 ~ ,  C H ~ ) ,  2.8-3.38 ( m ,  ABX p a t t e r n ,  

2ir ,  -CH2- ) ,  5.36-5.56 ( m ,  l H ,  m e t h i n e )  and  7.1-8.02 ( m ,  10H, 

aromatic) .  

Mass s p e c t r u m :  m / e  285 ( 7 3 % )  ( M - C H 3 ) ,  154 ( 2 7 % )  (C6H5CS2H, 

M c L a f f e r t y ) ,  147  ( 3 9 % )  (M-C6H5CS2) , 1 2 1  ( 3 9 % )  (C6H5CS) and  43 
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ADDITION OF DITHIOBENZOIC ACID TO a,B-UNSATURATED KETONES 

( 1 0 0 % )  (CH3CO+). 

13C-NMR: 6 32.9 (q, -CH3),  51.0 (t, -CH2-), 53.2 (d,  -CH-), 

129.7,  130.1, 130.8, 131.2, 131.7, 135.7 ( d o u b l e t s ,  aromatic 

= C H ) ,  1 4 1 . 2 ,  1 4 7 . 2  ( s i n g l e t s ,  aromatic =C- ) ,  207.0 (s, C=O) and 

228.4 (s, C i s ) .  

- Anal. Calcd f o r  C17H16S20: C,  68.00; H ,  5.33. 

Found: C, 67.72; H ,  4.97. 

4-Methyl-4-benzenedithiocarboxypentanone-2 ( Ic ) . -  Obtained as 

a v i o l e t  l i q u i d ,  by chromatography over s i l i ca  g e l ,  2:2 ben- 

zene-petroleum e t h e r  e l u a t e ,  fo l lowed by s h o r t  p a t h  d i s t i l l a -  

t i o n ,  130-135O/7 mm Hg, 58% y i e l d .  

I R  ( s m e a r ) :  1705 ( s a t u r a t e d  c a r b o n y l ) ,  1595, 1580 and 1180 

c m  (C=S). 'H-NMR ( C C 1 4 ) :  6 1.6  (s, 6H, gem-dimethyl) ,  1 .9  -1 

(s, 3H, -CO-CH3), 3.3 ( s ,  2 H ,  -CH2-) and 7.0-7.9 ( m ,  5H, aro- 

m a t i c ) .  

Mass spectrum: m / e ,  154 (85%) (C6H5CS2), 98 ( 2 6 % )  (M-C6H5CS2H, 

McLaffer ty)  , 83 (44%) [ (CH3)2C=C=CO], 58 (40%) (CH3-C(OH)=CH2), 

McLaffer ty  i n v o l v i n g  ca rbony l )  and 43 ( 1 0 0 % )  (CH3C0 ) .  

Anal. Calcd f o r  C13H16S20: 

+ 

C ,  61.38; H ,  6.30. 

Found: C, 61.00; H ,  6.55. 

2-Methyl-3-benzenedithiocarboxy-5-isopropenylcyclohexanone ( I d ) . -  

Obtained as orange-red n e e d l e s ,  mp. 9 2 O ,  47% y i e l d .  

I R ( C C 1 4 ) :  1705 ( sa tura ted  c a r b o n y l ) ,  1630, 1580 and 1210 c m - I  

(C=S); '€I-NMR ( C C 1 4 ) :  6 1 . 1 - 1 . 2  ( d ,  3H, - C H 3 ) ,  1 .8  (s, 3H, v in -  

y l i c  CH3),  2.06-3.18 (broad m, 7H, cyc lohexy l  p r o t o n s ) ,  4.83 

(s, 2 H ,  =CH2) and 7.35-8.15 ( m ,  5H, aromatic). 

Mass spectrum: m / e  154 (90%) , (C6H5CS2H, McLaf fe r ty ) ,  1 5 1  (36%) 

(M-C6H5CS2) , 150 (12%) (M-C6H5CS2H, McLaffer ty)  and 1 2 1  (100%) 
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RAMACHANDRAN, RAMADAS AND PILLAI 

(C6H5CS+). 

13C-NMR(CDC13) : 6 11.9 (q, CH3 on s a t u r a t e d  c a r b o n ) ,  20.5 (q, 

CH3 on v i n y l i c  c a r b o n ) ,  35.1, 46.0, 55.3 ( t r i p l e t s ,  -CH2- of  

cyclohexane r i n g ) ,  43.1, 47.4 ( d o u b l e t s ,  -CH- of cyclohexane  

r i n g )  110.3 ( t ,  =CH2), 126.8, 128.0, 132.3 ( d o u b l e t s ,  a romat i c  

= CH-) 144.6, 146.0 ( s i n g l e t s ,  q u a t e r n a r y  ca rbons  of  t h e  phenyl  

r i n g  and of t h e  u n s a t u r a t e d  s i d e  c h a i n ) ,  208.3 ( s ,  C=O) and 

225.7 ( s ,  C=S). 

Anal. Calcd f o r  C17H20S20: C ,  64.76; HI 6.35. 

Found: C, 65.12; HI 6.81. 

4(2'-Furfuryl)-4-benzenedithiocarboxybutanone-2 ( I e ) . -  Red l i q -  

u i d ,  by chromatography o v e r  s i l i ca  g e l ,  2:l benzene-petroleum 

e t h e r  e l u a t e ,  % 56% y i e l d .  

I R  (CC14): 1705 ( s a t u r a t e d  c a r b o n y l )  , 1625, 1590, and 1150 c m - l  

(C=S). 

5.6-5.9 ( t ,  lH, methine)  , 6.25 (b road ,  3H, f u r a n  r i n g  p r o t o n s )  

and 7.2-8.15 ( m ,  5H, phenyl  r i n g  p r o t o n s ) .  

- Anal. Calcd  f o r  C15H1402S2: C, 62.06; H, 4.87. 

Found: C, 62.12; H, 4.75. 

'H-NMR, 6 2.0 ( s ,  3H, CO-CH3), 3.7-3.4 ( d ,  2H, -CH2-), 

P r e p a r a t i o n  o f  Sodium Di th iobenzoa te . -  The Gr ignard  r e a g e n t  ob- 

t a i n e d  from bromobenzene (3 m l )  and magnesium (0.82 g)  i n  ab- 

s o l u t e  e t h e r  ( 1 0 0  m l )  w a s  t r e a t e d  w i t h  carbon d i s u l f i d e  (4.5 

m l )  i n  d ry  t e t r a h y d r o f u r a n  (30  m l )  a t  -5O, fo l lowing  t h e  pro-  

cedure  f o r  t h e  p r e p a r a t i o n  of  Ia.  A t  t h e  end o f  t h e  r e a c t i o n ,  

t h e  mix tu re  was d i l u t e d  w i t h  50 m l  o f  e t h e r  and was decomposed 

w i t h  i ce -co ld  d i l u t e  h y d r o c h l o r i c  a c i d  (50 m l ) .  The o r g a n i c  

l a y e r  w a s  s e p a r a t e d  and w a s  e x t r a c t e d  w i t h  i ce -co ld  1 0 %  sodium 

hydroxide  s o l u t i o n  (3 x 30 m l ) .  The a l k a l i n e  l a y e r  was a c i d i -  
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ADDITION OF DITHIOBENZOIC A C I D  TO a.8-UNSATURATED KETONES 

f i e d  wi th  i ce -co ld  10% h y d r o c h l o r i c  a c i d .  D i th iobenzo ic  a c i d  

s e p a r a t e d  as a r e d  s o l i d .  I t  w a s  f i l t e r e d  and d r i e d .  T h i s  

free a c i d  w a s  t r e a t e d  w i t h  a c a l c u l a t e d  volume of 2N sodium 

hydroxide  s o l u t i o n  (70 m l ) .  The red s o l i d  went  i n t o  s o l u -  

t i o n  as sodium s a l t .  The water w a s  removed by a z e o t r o p i c  d i s -  

t i l l a t i o n  w i t h  benzene and f i n a l l y  d r i e d  under  vacuum. 

l-Benzenedithiocarboxymethyl-2-hydroxynaphthalene ( I f  ).- A sol- 

u t i o n  o f  a-dimethylaminomethyl-8-naphtho15 (6 .0  g ,  0.025 m o l e )  

and sodium d i t h i o b e n z o a t e  ( 4 . 4  g ,  0.025 mole) i n  d ioxane  (75 

m l ) ,  w a s  s t i r r e d  under  r e f l u x  under  n i t r o g e n  atmosphere f o r  8 

h r s .  A t  t h e  end o f  t h e  react ion,  t h e  so lvent  was d i s t i l l e d  un- 

der reduced  p r e s s u r e .  A v i s c o u s  brown l i q u i d  w a s  l e f t .  T h i s  

w a s  t r e a t e d  w i t h  50 m l  of i c e - c o l d  water. The r e s u l t i n g  mix- 

t u r e  w a s  decomposed w i t h  i c e - c o l d  d i l u t e  h y d r o c h l o r i c  a c i d  and 

w a s  worked o u t  as i n  t h e  p r e p a r a t i o n  o f  Ia. The brown gum ob- 

t a i n e d  w a s  chromotographed o v e r  s i l i ca  g e l  (120 g ;  60-120 mesh; 

BHD; column d i a  11.5 cm;  column h e i g h t  80 c m )  i n  2 g p o r t i o n s .  

The e l u a t e  w i t h  benzene-petroleum e t h e r  ( 2 : l )  (1500 m l )  gave a 

da rk  r e d  s o l i d ,  which on  r e p e a t e d  c r y s t a l l i z a t i o n  from carbon 

t e t r a c h l o r i d e ,  gave t h e  a n a l y t i c a l l y  pu re  sample of  t h e  d i t h i o -  

ester, ( I f ) ,  as o range  r e d  f l a k e s  i n  52% y i e l d ,  mp. 105-110°. 

I R  ( C C 1 4 ) :  3450-2950 (b road ,  OH) , 1600-1560, and 1210 c m - l  

(X2-S). 

1 2 H ,  aromatic and OH p r o t o n s ) .  

Mass spectrum: 

( 2 0 % ) ,  (M-C6H5CS2H, o r t h o - e f f e c t  hydrogen m i g r a t i o n ) ,  154 ( 1 6 % )  , 
(C6H5CS2H) , o r t h o - e f f e c t  hydrogen m i g r a t i o n )  and 1 2 1  ( 1 0 0 % )  

(C6H5CS+). 

'H-NMR ( C C 1 4 ) :  6 5.0 (s ,  2 H ,  -CH2- and 6.7-8.0 ( m ,  

m/e ,  310 (27%) ( M + ) ,  157 (25%)  (M-C6H5CS2), 156 
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RAMACHANDRAN, RAMADAS AND PILLAI 

w. Calcd f o r  C18H14S20: C ,  69.78;  H I  4.61. 

Found: C ,  70.23;  H I  5 .11 .  

2-Benzenedithiocarboxy-lI4-dimethoxybenzene ( I g ) . -  Sodium d i -  

t h i o b e n z o a t e  ( 5 . 2 8  g ,  0 .03  mole) a n d  p-benzoquinone (3 .24  g ) ,  

0 . 0 3  mole) i n  d r y  t e t r a h y d r o f u r a n  were s t i r r e d  a t  room temper-  

a t u r e  u n d e r  n i t r o g e n  a t m o s p h e r e  fo r  1 h r .  S t i r r i n g  w a s  con- 

t i n u e d  a t  t h e  r e f l u x  t e m p e r a t u r e  of t h e  s o l v e n t  f o r  4 h r s . ,  

and  t h e  r e a c t i o n  m i x t u r e  w a s  cooled. Anhydrous p o t a s s i u m  car- 

b o n a t e  (10 (3) and d i m e t h y l  s u l f a t e  ( 5  ml) were added  and  t h e  

r e a c t i o n  m i x t u r e  w a s  r e f l u x e d  w i t h  s t i r r i n g  u n d e r  n i t r o g e n  a t -  

mosphere f o r  8 h r s .  

A t  t h e  e n d ,  p o t a s s i u m  c a r b o n a t e  w a s  f i l t e r e d  and  t h e  f i l -  

t r a t e  w a s  t h e n  d i l u t e d  w i t h  1 0 0  m l  of e t h e r .  T h i s  o r g a n i c  l a y -  

e r  w a s  washed w i t h  i c e - c o l d  water ( 2  x 50 m l )  , t h e n  w i t h  ice- 

cold 1 0 %  sodium h y d r o x i d e  a n d  f i n a l l y  w i t h  i c e - c o l d  water. The 

o r g a n i c  l a y e r  w a s  d r ied  over a n h y d r o u s  sodium s u l f a t e  and  t h e n  

t h e  s o l v e n t  d i s t i l l e d .  

The c r u d e  p r o d u c t  w a s  o b t a i n e d  as a r e d  l i q u i d .  R e p e a t e d  

c h r o m a t o g r a p h i c  p u r i f i c a t i o n  of t h i s  r e d  l i q u i d  over s i l i ca  ge l  

(160  g ,  60-120 mesh: BDH) f u r n i s h e d  t h e  a n a l y t i c a l l y  p u r e  s a m -  

p l e  o f  t h e  d i t h i o e s t e r  (1 g ) ,  w i t h  b e n z e n e - p e t r o l e u m  e t h e r  ( 1 : 4 )  

e l u a t e  (1500 m l ) ,  as a red l i q u i d  i n  Q, 38% y i e l d .  

I R  ( C C 1 4 ) :  

( s ,  6H, -OCH3) ,  7.5-8.4 (8H, aromatic).  

Mass s p e c t r u m :  m / e  1 6 8  ( 1 6 % ) ,  154 ( 1 0 0 % )  (C6H5CS2H, hydrogen  

m i g r a t i o n  d u e  t o  o r t h o - e f f e c t ) ,  1 3 8  ( 6 9 % ) ,  136 ( 1 9 % ) ,  123  ( 8 9 % ) ,  

1 2 1  ( 8 1 % )  a n d  105  ( 5 0 % ) .  

Anal .  C a l c d  f o r  C15H14S202: C ,  57.93: H I  4 .51  

1590,  1570,  and  1215 c m - l  (>C=S) ;  'H-NMR: 6 3.58 

- 
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ADDITION OF DITHIOBENZOIC ACID TO a,B-UNSATURATED KETONES 

Found: C, 58.2; H, 4.64. 

I n  a d d i t i o n  m e t h y l  d i t h i o b e n z o a t e  w a s  also isolated i n  Q 

18% y i e l d  from t h e  p e t r o l e u m  e t h e r  e l u a t e  (500  ml). 
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