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AN IMPROVED PROCEDURE FOR THE S Y N T H E S I S  OF [180] SULFOX I DES 
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SUMMARY 

[180]SuIfozides  are prepared i n  high y i e l d  with no loss of i so tope  
enrichment by one-step su l f i de  oxidat ion with CHgC12/Br2/H2180/py- 
r id ine .  
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I NTRODUCT I ON 

I t  has been r e c e n t l y  repor ted from our  l abo ra to ry  t h a t  [ 18 O]dimethylsulfo- 

x ide  (DMSO) can be successfu ly  app l i ed  f o r  s te reospec i f i c  conversion of P-chi ia :  

d i a l k y l  hydrogen phosphorothioates i n t o  corresponding d i a l k y l  [ 18 Olphosphates (1) . 

These may be f u r t h e r  app l i ed  f o r  stereochemical s tud ies on the mode o f  a c t i o n  of 

h y d r o l y t i c  enzymes, which i n  the [ Olwater medium conver t  d i a l k y l  1 O]phospha- 
17 18 

tes i n t o  P -ch i ra l  m n o a l k y l  [ 17 0, 180]phosphates ('I. Since the l a t t e r  compounds 

are ideal  models f o r  the s tud ies o f  enzymatic processes i n v o l v i n g  phosphoryl t ran-  

s f e r  (3) and the re fo re  r e q u i r e  h igh  isotope enrichment i t  was o f  i n t e r e s t  t o  f i n d  

the method o f  synthes is  o f  h i g h l y  enriched [ O]OMSO. 18 

DISCUSSION 

18 
The general method described i n  the l i t e r a t u r e  f o r  the synthesis o f  [ 01- 

mediate 

a te  base 

su l fox ides  invo lves brominat ion o f  s u l f i d e  fo l lowed by hyd ro l ys i s  o f  i n t e  

bromosulfonium s a l t  w i t h  oxygen-label led water i n  the presence of appropr 

a c t i n g  as hydrogen bromide acceptor 
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Oae e t  a l .  (4)  used complexes o f  bromine w i t h  t e r t i a r y  amines such as p y r i d i n e ,  

qu ino l  i n e  o r  1,4-diazabicyclo[2.2.2]octane f o r  s u l f i d e  a c t i v a t i o n .  The r e a c t i o n  

was performed i n  a c e t i c  a c i d  s o l u t i o n  c o n t a i n i n g  l a b e l l e d  water .  A l though the 

y i e l d s  o f  s u l f o x i d e s  were h i g h , l 2 %  loss o f  [180]enrichment was observed. The 

procedure works w e l l  i n  t he  case of a romat i c  s u l f o x i d e s  b u t  does n o t  seem t o  be 

a p p r o p r i a t e  f o r  t h e  p r e p a r a t i o n  o f  r e l a t i v e l y  v o l a t i l e  and hydrophyl  i c  DMSO and 

i t s  a l k y l  congeners. 

o x i d a t i o n  a two-phase procedure i n  CH2CI2/10% H2180/KHC0 system w i t h  elemental  

bromine as b romina t ing  agent.  Desp i te  the f a c t  t h a t  chemical y i e l d s  were h i g h  

and the procedure o f  p roduc t  i s o l a t i o n  was r e l a t i v e l y  s imple,  a cons ide rab le  

I n  another  approach Drabowicz e t  a l , ( 5 )  a p p l i e d  f o r  s u l f i d e  

3 

(2248%)  loss of [180]enr ichment was observed. The procedure r e q u i r e s  a l s o  a b i g  

f23 f o l d )  molar excess o f  l a b e l l e d  water  w i t h  respec t  t o  the s t a r t i n g  s u l f i d e .  

I n  t h i s  communication the procedure o f  s u l f i d e  o x i d a t i o n  i s  descr ibed 

which combines the s i m p l i c i t y  o f  two-phase method w i t h  t h e  e f f e c t i v e  b i n d i n g  o f  

hydrogen bromide by t e r t i a r y  m i n e  
* 

PREPARATION OF [180]SULF0XlDES 

To a magnet ical ly  s t i r r e d  s o l u t i o n  o f  corresponding s u l f i d e  (I m o l )  i n  

CH Cl, ( 3  m l )  was added a t  room temperature a s o l u t i o n  of l abe l l ed  water ( 0 . 1  m l )  2 6  

i n  pyr id ine  (0.5 m l )  fo l lowed by dropwise a d d i t i o n  of a s o l u t i o n  o f  bromine 

( 1 . 1  m o l )  i n  CHZCla ( 3  m l ) .  Vig(3rous s t i r r i n g  was continued f o r  1 5  rnin 

the excess  oj’ bromine was destroyed by a d d i t i o n  o f  anhydrous NaHS03 (0.3 9). 

Methylene ch lor ide  was evaporated and t h e  r e s i d u e  was shaken w i t h  two 10 rnl por- 

t i o n s  o f  benzene. The combined benzene s o l u t i o n  was dr i ed  w i t h  anhydrous Na,SOq 

and t h e  s o l v e n t  was evaporated. Crude s u l f o x i d e  was p u r i f i e d  by d i s t i l l a t i o n  or 

c r y s t a l l i z a t i o n .  Y i e l d s ,  phys i ca l  cons tan t s  and [ 18 Olenrichment data f o r  4 d i f f e -  

r e n t  s u l f o x i d e s  obtained by t h i s  procedure us ing  

are c o l l e c t e d  in the  Tabli.. 

r* 

and 

[180]water (enrichment 69 .6% ) 

* 
The use of KHCO 
equimolar wnoun$ of non-labelled water.  This process  mag b e  i n  
p a r t  responsibZe j’or t h e  l o s s  of i s o t o p e  enrichment observed in 
t h e  procedure of Drabowicz e t  aZ. ( 5 )  

In  the  case of l e s s  r e a c t i v e  dipheny2 s u l f i d e  higher excess  o f  
oromine ( 1 . 5  m o l )  and longer r e a c t i o n  time ( 6  h r . )  was required.  

f o r  n e u t r a l i z a t i o n  o f  hydrogen bromide produces 

* *  
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a/ Calculated on pur i f ied  product 

b/ Af te r  c rys ta l l i za t ion  from ethanol-hexane 
A f t e r  c rys ta l l i za t ion  from ether-hexane 

dl Measured from the i n t e n s i t y  of molecular ion  peaks i n  Mass Spectra 
recorded with a LKB-2091 spectrometer a t  70 eV ioniz ing  energy 

An inspec ion  o f  the Table r e v e a l s  t h a t  i n  a d d i t i o n  t o  h i g h  chemical y i e l d s  

the  presented method a f f o r d s  l a b e l l e d  s u l f o x i d e s  w i t h ,  p r a c t i c a l l y ,  no loss o f  

[180]enrichment. The procedure seems to be s p e c i a l l y  a p p r o p r i a t e  f o r  the synthe- 

s i s  o f  h i g h l y  en r i ched  [ O I D M S O  and i t s  a l k y l  analogs. 
18 
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