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SUMMARY 

a-Methy ls ty renes  w i t h  a l l  t h r e e  s i d e  c h a i n  carbons 

s p e c i f i c a l l y  l 4 C - l a b e l l e d  have been syn thes i sed  b y  W i t t i g  

r e a c t i o n s  between t h e  a p p r o p r i a t e l y  l a b e l  l e d  acetophenones o r  

methylene t r ipheny lphosphoranes .  The y i e l d s  i n  a l l  cases were 

good and any rad iochemica l  i m p u r i t i e s  c o u l d  be r e a d i l y  removed 

by  d i s t i l l a t i o n .  

Keywords: l 4 C - l a b e l l e d  a -me thy l s t y renes  

INTRODUCTION 

A l though t h e r e  a re  a number o f  methods a v a i l a b l e  f o r  t h e  s y n t h e s i s  o f  

a-methylstyrenes,")  i f  t h e y  a re  a p p l i e d  t o  t h e  p r e p a r a t i o n  o f  l a b e l l e d  

compounds, i nseparab le  m i x t u r e s  o f  r a d i o  l a b e l l e d  isomers a re  formed. 

As p a r t  o f  a s t u d y  o f  t h e  k i n e t i c s  o f  c o p o l y m e r i s a t i o n  we r e q u i r e  s t y renes  

s p e c i f i c a l l y  l a b e l l e d .  

o f  [ ~ - ' ~ C l s t y r e n e .  

[ Clmethyl-a-rnathylstyrene and a-methy l - [  0- Cls ty rene .  The method we have 

used i s  t h e  v a r i , j t i o n  o f  t h e  w e l l  known W i t t i g  r e a c t i o n ( 3 )  r e p o r t e d  b y  

Sch losser  and C h r i ~ t m a n n ' ~ )  i n  wh ich  t h e  a d d i t i o n  o f  po tass ium t - b u t o x i d e  i s  

found t o  a c c e l e r a t e  t h e  r a t e  o f  r e a c t i o n  and improve t h e  r a t h e r  poo r  y i e l d s  

o f t e n  observed i n  r e a c t i o n s  o f  methy lene phosphoranes. 

I n  a p r e v i o u s  paper(') we have desc r ibed  t h e  s y n t h e s i s  

We now r e p o r t  t h e  p r e p a r a t i o n  o f  a-methyl-[c~-~~C]styrene, 
14 14 

14 For  our  syn thes i s  we r e q u i r e d  t h r e e  l a b e l l e d  i n te rmed ia tes ,  [ a -  C ] -  
14 acetophenone, [ L ~ - ' ~ C ]  acetophenone and [ C]rnethyltriphenylphosphonium i o d i d e .  
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The acetophenones have been r e p o r t e d  p r e v i o u s l y ( 5 )  u s i n g  a number o f  

v a r i a t i o n s  o f  t h e  F r i e d e l - C r a f t s  r e a c t i o n .  We chose t o  use t h e  r e a c t i o n  

o f  l a b e l l e d  a c e t y l  c h l o r i d e s  w i t h  benzene i n  t h e  presence o f  a luminium c h l o r i d e .  

The l a b e l l e d  a c i d  c h l o r i d e s  were r e a d i l y  prepared b y  t h e  t rea tmen t  o f  t h e  

corresponding ac ids  w i t h  benzoyl  c h l o r i d e  i n  excess. 

t h i s  method successfu l  and s imple t o  use, s i n c e  no gases a re  evolved 

(e.g. HC1 or  SO2 as w i t h  t h i o n y l  c h l o r i d e )  and t h e  p roduc t  i s  r e a d i l y  d i s t i l l e d  

o u t  o f  t h e  m i x t u r e  pure.  

g i v i n g  f a i r l y  good y i e l d s  o f  t h e  d e s i r e d  ketones. 

phosphonium iod ides ,  l a b e l l e d  and un labe l l ed ,  were r e a d i l y  ob ta ined  by 

s tandard procedures.  

y i e l d s  were good and t h e  i s o l a t i o n  o f  t h e  pu re  a-methy ls tyrenes was 

s t r a i g h t f o r w a r d .  

We have g e n e r a l l y  found 

The F r i e d e l - C r a f t s  r e a c t i o n s  proceeded smoothly 

The m e t h y l t r i p h e n y l -  

The m o d i f i e d  W i t t i g  r e a c t i o n s  proceeded r e a d i l y ,  t h e  

EXPERIMENTAL 

I 4 C - l a b e l  l e d  compounds were ob ta ined  f rom Amersham I n t e r n a t i o n a l ,  

Amersham. 

coun t ing  u s i n g  an I n t e r t e c h n i q u e  SL40 L i q u i d  S c i n t i l l a t i o n  Spectrometer.  

R a d i o a c t i v i t y  measurements were per formed b y  l i q u i d  s c i n t i l l a t i o n  

1 4  14 C IAce t i c  a c i d  and [2- [l- C l a c e t i c  a c i d  were ob ta ined  f rom 1 m C i  

sodium [l- 14 C lace ta te  and sodium [2-14C]acetate r e s p e c t i v e l y  by t rea tmen t  

w i t h  AR grade g l a c i a l  a c e t i c  a c i d  and a few drops o f  water  t o  g i v e  a s o l u t i o n  

o f  [l- 

a c i d  o f  s p e c i f i c  a c t i v i t y  1.0 m C i  m o l - l .  

14 C l a c e t i c  a c i d  o f  s p e c i f i c  a c t i v i t y  0.98 m C i  m o l - I  and [2-14C]acetic 

14 14 C l a c e t y l  c h l o r i d e : -  [l- [l- C l A c e t i c  a c i d  (15 9. 0.98 m C i  m o l - l )  

and benzoyl  c h l o r i d e  (52.5 g )  were heated t o g e t h e r  i n  a f l a s k  f i t t e d  w i t h  

a f r a c t i o n a t i n g  column (25 x 0.9 cm packed w i t h  g l a s s  h e l i c e s ) .  

d i s t i l l a t e ,  b.p. 49-50 OC, was r e d i s t i l l e d  t o  g i v e  [1-14Clacetyl  c h l o r i d e  

(17  g, 86.6%). 

The 

[a-14C]acetophenone:- [l- 14 C l A c e t y l  c h l o r i d e  was added t o  a cooled 

suspension o f  f r e s h l y  subl imed powdered aluminium c h l o r i d e  (30 g)  i n  d r y  
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3 benzene (60 cm ). 

a t  50 OC u n t i l  no more hydrogen c h l o r i d e  was evolved. 

When t h e  a d d i t i o n  was complete the  m ix tu re  was heated 

The m ix tu re  was cooled 

and poured i n t o  water (25 cm') and t h e  p r e c i p i t a t e d  s o l i d s  d isso lved by t h e  

a d d i t i o n  o f  concentrated hyd roch lo r i c  acid. The benzene l a y e r  was separated, 

washed w i t h  10% sodium hydroxide so lu t i on ,  d r i e d  (CaC12) and t h e  benzene 

d i s t i l l e d  t o  g i ve  [~~-'~C]acetophenone (14.8 g, 57%, b.p. 94 OC/20 mnHg). 

'H n.m.r. gave bands a t  62.6 (3H CH3C) and a complex band a t  67.6-8.2 
9 

(5H C6H5)* 
14 3 a-Methyl-[a- C]styrene:- n-Buty l  l i t h i u m  (1.6 M, 50 cm i n  Hexane) 

was added t o  methyltriphenylphosphonium i o d i d e  (32.3 g, 0.08 mol) i n  d r y  

e the r  (100 cm ) .  

when an orange suspension was obtained. 

0.98 m C i  mol- 1 i n  d r y  e the r  (20 cm ) was added dropwise. 

- t -bu tox ide  (22.4 g)  i n  t - b u t a n o l  (0.2 mol) was added and t h e  m ix tu re  was 

s t i r r e d  f o r  12 h a t  18 OC. The p r e c i p i t a t e  which formed was f i l t e r e d  o f f ,  

3 washed w i t h  e the r  (100 cm ) and t h e  combined e the r  l aye rs  washed w i t h  water 

(100 cm ) and d r i e d  (CaC12). 

o f  t h e  res idue i n  vacuo gave a-methyl-[a-14Clstyrene (5.66 g, 54.2%, 

b.p. 64 OC/20 mmHg). 

3 The m ix tu re  was s t i r r e d  i n  a n i t r o g e n  atmosphere f o r  4 h 

[a-14C]Acetophenone c l0 .5 g. 

1 3 A f t e r  1 h potassium 

3 D i s t i l l a t i o n  o f  t h e  e the r  fo l l owed  by d i s t i l l a t i o n  

14 ClMethyl-a-methylstyrene:- Using t h e  same sequence as above 
14 [2- 

which i n  t u r n  gave [ B -  

a-methylstyrene (7.5 g, 52.3%) w i t h  a c o r r e c t  'H n.m.r. spectrum. 

C lace t i c  ac id  (15 g) a f fo rded  [2-14Clacetyl c h l o r i d e  (16.8 g. 85.6%) 

14 Clacetophenone (14.6 g. 56.2%) and then [14Clmethyl- 

14 14 C]Methyltriphenylphosphonium i od ide : -  [ CIMethyl i o d i d e  C20.58 g 

s p e c i f i c  a c t i v i t y  2.0 m C i  m o l - l ]  was added t o  t r iphenylphosphine (27.5 g) i n  

d r y  benzene (45 cm ) .  

and the  s o l i d  which formed was f i l t e r e d  o f f ,  washed w i t h  hot, d r y  benzene 

(250 cm ) and d r i e d  a t  110 O C  i n  vacuo t o  g i ve  [ 

i o d i d e  (41.8 g. 71.8%), m.p. 183 OC.  

3 The m ix tu re  was al lowed t o  stand f o r  two days a t  18 O C  

3 14  C]methyltriphenylphosphonium 
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1 4  1 4  U-Methyl-CB- C1styrene:-  Reac t ion  as above o f  [ C l m e t h y l t r i p h e n y l -  

phosphonium i o d i d e  (32 .3  g )  w i t h  acetophenone (10.5 g) a f f o r d e d  a-methy l -  

[ B -  C l s t y r e n e  (5 .35  g, 56.7%). 

o f  t h e  s t y rene .  

14 'H n.m.r. spec t roscopy  con f i rmed  t h e  s t r u c t u r e  
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