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Submitted by C. S. Giam*, K. Kikukawa and D. A. Trujillo 
( 5/21/80 1 

Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

The oxidation of alkylthiopyridines to the corresponding 

alkylsulfonylpyridines has been reported in the literature, 

but the procedure of choice involved the use of potassium per- 

manganate5'6 and a rather cumbersome procedure for the isola- 

tion of products. As alkylphenyl sulfides have reportedly 

been converted to arylsulfones in the presence of tungstinic 

acid, we investigated a similar procedure for the alkylthio- 

pyridine systems. The pyridylalkyl sulfides and sulfones are 

commercially desirable as they have exhibited antibacterial, 

1-4 

herbicidal and fungicidal activity. 8 , 9  

We now report the successful oxidation of alkyl- and aryl- 

thiopyridines" to the corresponding alkyl- or arylsulfonyl- 

pyridines by the action o f  hydrogen peroxide and sodium tung- 

state. The procedure is particularly convenient since the re- 

Na2WOq'2H20 

SR - 
H2°2 

I I1 

action is carried out in a heterogeneous aqueous mixture and 

only a simple extraction is required to obtain the sulfonyl- 

pyridine. The additional advantages of this reaction are that 

it utilizes 1/15 of the solvent used in the potassium perman- 
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g a n a t e  r e a c t i o n  and a lso tolerates an  e x c e s s  of  hydrogen p e r -  

o x i d e  w i t h o u t  p roduc ing  t h e  N-oxide. The t a b l e  i l l u s t r a t e s  

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

Tab le  

R Y i e l d  11 ( % )  mp. ( b p . )  L i t .  

a) 2-methyl 76 (136-139'/2.5 torr)  ( 32S0/1 a t m )  11 

c) 4-methyl 36 79-80°a 8 3OI3 

b) 3-methyl 99 54-550a 55-56OI2 

o t 1 4  
d )  3-phenyl 95 1 0 2 .  5-10302 106-107 

R e c r y s t a l i z e d  from benzene-petroleum e t h e r .  'Uncorrected.  a 

EXPERIMENTAL 

Mel t ing  p o i n t s  were measured i n  a Buchi m e l t i n g  p o i n t  ap- 
p a r a t u s  and are c o r r e c t e d .  NMR s p e c t r a  w e r e  r eco rded  on a 
Var i an  T-60 s p e c t r o m e t e r  i n  deu te roch lo ro fo rm w i t h  chemica l  
s h i f t s  r e p o r t e d  i n  6 u n i t s  downf ie ld  from i n t e r n a l  t e t r a m e t h y l -  
s i l a n e .  The f o l l o w i n g  p rocedure  i s  r e p r e s e n t a t i v e  of t h e  va r -  
i o u s  s u l f o n y l p y r i d i n e s  p r e p a r e d .  

3-Methylsulfonylpyridine. Genera l  P rocedure . -  A mix tu re  o f  1 4  

mg o f  sodium t u n g s t a t e ,  4 m l  o f  d i s t i l l e d  water and one  d rop  

o f  acet ic  a c i d  w a s  warmed t o  65O w i t h  s t i r r i n g  and 4 . 0 1 0  g 

(0 .032 mol) o f  3 - m e t h y l t h i 0 p y r i d i n e ~ ~  w a s  added t o  g i v e  a h e t -  

e rogeneous  mix tu re .  Hydrogen p e r o x i d e ,  6.5 m l  (0 .065 m o l ) ,  

w a s  added dropwise  a t  a r a t e  o f  one  d rop  e v e r y  15  sec (add i -  

t i o n  t i m e  o f  25-30 m i n . ) .  A f t e r  a d d i t i o n  t h e  t empera tu re  was 

i n c r e a s e d  t o  a n d h e l d  a t  75-80° f o r  20 min. 

e d  to  room tempera tu re  and 5 d rops  o f  ammonium hydrox ide  w e r e  

added ,  fo l lowed  by a s u f f i c i e n t  amount of  sodium b i s u l f i t e  to  

n e u t r a l i z e  t h e  e x c e s s  hydrogen pe rox ide  ( e f f e r v e s c e n c e  ceases).  

The aqueous s o l u t i o n  w a s  e x t r a c t e d  w i t h  ch lo ro fo rm t o  y i e l d  

The s o l u t i o n  w a s  cool- 
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5.00 g (99% y i e l d )  of 3-methylsulfonylpyridine, mp. 54-55? A 

sample w a s  r e c r y s t a l l i z e d  from pe t ro leum e t h e r  f o r  e l e m e n t a l  

a n a l y s i s .  

- Anal. Calcd f o r  C6H7N02S:  C, 45.84; H, 4.49; N ,  8.91. 

Pound: C,  46.06; H ,  4.49; N ,  8.85. 

Acknowledgement.- W e  wish t o  thank  t h e  Rober t  A. Welch Founda- 

t i o n  f o r  t h e  s u p p o r t  of  t h i s  r e s e a r c h .  
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A CONVENIENT PREPARATION OF c i s - D I H Y D R O I O N O N E  - 

Submit ted  by C r i s t  N. F i l e r * ,  James C. PuTl i e se ,  John C.  Morri- 
(5/14/80) son and David G. Ahern 

Ligands Group 
N e w  England Nuclear  
Boston,  Massachuse t t s  02118 

The r e c e n t ,  i n c r e a s e d  a t t e n t i o n  i n  t h e  chemoprevent ive 

role o f  r e t i n o i d s  

i a l  t i s s u e s ,  h a s  

l a b e l l e d  r e t i n o i c  

i n  t h e  development  o f  c a n c e r s  of t h e  e p i t h e l -  

prompted i n t e r e s t  i n  s y n t h e s e s  of r ad io -  

a c i d ,  i t s  ana logues  and m e t a b o l i t e s .  For  a 

3 
s y n t h e s i s  o f  *-5 ,6-d ihydrore t ino ic  a c i d  [lo- H I ,  l a r g e  quan- 

t i t i e s  of a p r e c u r s o r ,  c i s -d ihydro ionone  (L), w e r e  r e q u i r e d .  

A n  obvious  and i n v i t i n g  approach from t h e  s t a n d p o i n t  of s i m -  

p l i c i t y  and cost  appeared  t o  be t h e  s e l e c t i v e  r e d u c t i o n  of t h e  
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