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SYNTHESIS OF 3,4,5,6-TETRADEUTERIOBENZENE-1,2- ’ 3C2 a 

Received on J u l y  19.  1 9 7 2 .  

I n  connec t ion  w i t h  t h e  measurement o f  p r o t o n  and 

l 3 C  resonances  of  benzene [l] and i t s  behaviour  under  e l e c t r o n  

impact [2], it became d e s i r a b l e  t o  s y n t h e s i z e  t h e  doubly 

l a b e l l e d  benzene mentioned i n  t h e  t i t l e .  The most convenient  

s y n t h e s i s  appeared t o  be t h a t  shown o f  f i g u r e  1. 
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The d e u t e r a t e d  d i e n e  was prepared  as r e p o r t e d  by 

us [3]. 
from 1,2-dibromoethane-1 ,2-13C2 v i a  t h e  cyanide ,  s u c c i n l c  

a c i d ,  bromosuccinic  a c i d ,  fumaric  a c i d  and maleic anhydr ide  

C4,51. 

The 13C-label led maleic  anhydride was prepared  

The Diels-Alder  s y n t h e s i s  from t h e  d e u t e r a t e d  d i e n e  

and male ic  ar1hydride-2,3-’~C~ i n  benzene gave a n  87 % y i e l d  

o f  adduct .  

Attempted dehydrogenat ion and d e c a r b o x y l a t i o n  

w i t h  P 0 a t  200° as d e s c r i b e d  for o t h e r  compounds by 

Skverchenko, Levina and Belyavskaya [ 6 ]  gave o n l y  a 39 % y i e l d  

?f benzene and,  f u r t h e r m o r e ,  t h e  mass a n a l y s i s  showed 

c o n s i d e r a b l e  scrambl ing  of deuter ium. 
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Two g e n e r a l  methods a r e  mentioned i n  t h e  l i t e r a t u r e  

f o r  t h e  format ion  o f  a n  o l e f i n i c  bond from v i c i n a l  d i c a r b o x y l l c  

a c i d s  namely e l e c t r o l y t i c  o x i d a t i o n  [7,81 and l e a d  t e t r a a c e t a t e  

o x i d a t i o n  [9,10]. 

Normally, t h e  e l e c t r o l y t i c  d e c a r b o x y l a t i o n  of 

b l c y c l l c  d i c a r b o x y l i c  a c i d s  g i v e s  b e t t e r  r e s u l t s  t h a n  l e a d  

t e t r a a c e t a t e  d e c a r b o x y l a t i o n .  However, only very  l o w  y i e l d s  

o f  impure dlhydrobenzene were o b t a i n e d  by e l e c t r o - o x i d a t i o n  

of  t e t r a h y d r o p h t h a l i c  a c i d .  

The y i e l d  was not  g r e a t l y  Improved by l e a d  t e t r a -  

a c e t a t e  o x i d a t i o n  i n  p y r i d i n e  as r e p o r t e d  i n  t h e  l i t e r a t u r e  

[lo] but  i n  DMSO, an 85% y i e l d  of a mixture  of  dlhydrobenzene 

and benzene was o b t a i n e d .  With an e x c e s s  o f  l e a d  t e t r * a a c e t a t e ,  

t h e  dihydrobenzene was r a p i d l y  o x i d i z e d  t o  bcnzene b u t  t h e  

d e u t e r i o  analogue oxid ized  only  v e r y  s lowly .  It was found 

t h a t  te t rachloro-o-quinone  a t  75' gave a q u a n t i t a t i v e  y i e l d  

o f  d e u t e r a t e d  benzene from t h e  d e u t e r a t e d  hydrobenzene wi thout  

any deuter ium scrambl ing .  

EXPERIMENTAL 
4 A mixture  o f  A -3,3,4,5,6,6-hexadeuterl0-1,2- 

d i h y d r o p h t h a l i c  a ~ i d - l , 2 - ~ ~ C ~  (610 mg) ( o b t a i n e d  in 90% y i e l d  

from t h e  h y d r o l y s i s  of t h e  anhydride in .  water on a s team 

b a t h  f o r  5 h ) ,  d lmethylsufoxide  ( 5  ml) and f i n a l l y  l e a d  

t e t r a a c e t a t e  (3 .4  g )  was placed  i n  a 25 m l  two necked round 

bottom f l a s k  equlpped w i t h  a gas  i n l e t  tub'e and a magnet ic  

s t i r r i n g  bar. The o t h e r  neck h e l d  a r e f l u x  condenser  which 

was ,connected i n  s e r i e s  wi th  a s p i r a l  s i d e  arm t r a p  cooled  
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t o  -78OC and a gas  bubbler .  The a p p a r a t u s  was f l u s h e d  

w i t h  n i t r o g e n  f o r  1 h and t h e  mixtbre  was t h e n  h e a t e d  

s lowly  w i t h  an o i l  b a t h  t o  65Oc, a t  which tempera ture  e v o l u t i o n  

o f  GO2 was very r a p i d .  The d a r k  s o l u t i o n  g r a d u a l l y  t u r n e d  

c o l o r l e s s .  The f low of  water i n  t h e  condenser  was s topped  

and n i t r o g e n  g a s  was passed  through t h e  a p p a r a t u s  f o r  2 4  h 

whi le  keeping  t h e  r e a c t i o n  mixture  a t  70-759C. Ti.en, the 

t r a p  was connected t o  a vacuum l i n e  and the condensed material 

was d i s t i l l e d  through KOH p e l l e t s  i n t o  a t u b e  c o n t a i n i n g  

te t rachloro-o-qulnone  (0 .5  g). The t u b e  was s e a l e d  a t  a 

c o n s t r i c t i o n  and p l a c e d  i n  a n  oven a t  7 5 O C  for 20 h .  The 

t u b e  was cooled t o  -20° and opened. The v o l a t i l e  mater ia l ,  

c o l l e c t e d  i n  a vacuum manifold,  a f f o r d e d  203 mg ( 7 0 % )  o f  t h e  

l a b e l l e d  benzene m e l t i n g  at 3OC. Another 45 m g  of  less pure  

benzene could  be  o b t a i n e d  from t h e  r e a c t i o n  mixture  by 

f l u s h i n g  t h e  .appara tus  a t  h i g h e r  tempera ture .  

Mass-spectrum 

m/e 

a 4  

83  

82 

81 

I s o t o p i c  s p e c i e s  p r e s e n t  relat  i v e  

l 3 C * ,  D 4  

abundance % 
29.8 

2.5 

45.8 

3.5 

37.6 

0.9 
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