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SYNTHESIS OF GLYCOLIC-d2 A C I D  
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SUNMARY 

Glycol ic-d2 a c i d ,  HOCD CO H I  was prepared by t h e  
Cannizzarorearrangemeng og glyoxal-d2 and by t h e  
a c t i o n  of n i t r o u s  a c i d  on glycine-dg.  
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W e  needed l a r g e  amounts of d e u t e r i a t e d  g l y c o l i c  acid. i n  o rde r  

t o  reexamine t h e  unusual ly  l a r g e  k i n e t i c  i s o t o p e  e f f e c t  of 36 .5  

observed dur ing  i t s  ox ida t ion  wi th  chromic a c i d  a t  h igh  concent ra  

- t i o n s  . Since  our  a t t empt s  t o  p repa re  glycol ic-d.2 a c i d  by L i A 1 D 4  2 

L r educ t ion  of d i e t h y l  o x a l a t e  

( c a . 4 0 % )  and e thy lene  g lyco l -d4 (ca .20%)  being t h e  only  products  

formed , w e  developed two new proceedures .  The f i r s t  method i s  

based on Cannizzaro rearrangement  of t h e  glyoxal-d2 formed i n  t h e  

above r e a c t i o n  whi le  t h e  second method i s  based on t h e  n i t r o u s  a c i d  

r e a c t i o n  on g lyc ine-d5  , and hydro lys ing  t h e  c h l o r o a c e t i c  a c i d  

formed. 

were unsuccess fu l ,  w i th  glyoxal-d2 
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CDZND2 HONO CD20H C D 2 C l  NaOH CD20H 

COOD 
- 1  > + I  

H C 1  COOH COOH H+ COOH 
I 
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Method 1. 

LiA1D4(a ldr ich  chemical  co. ,98 atom%, 1 0 0  mg, 2.5 mmol) i n  

40 an1 of d r y  e t h e r  was added t o  a s o l u t i o n  of c ' i e t h y l  o x a l a t e ( l . 4 6 g ,  

10 mmol) i n  e t h e r ( 4 O  m l )  o v e r  a p e r i o d  of 30 minutes  under d r y  

n i t r o g e n  atmosphere a t  0°C. A f t e r  s t i r r i n g  f o r  an 

minutes ,  t h e  s o l u t i o n  w a s  a c i d i f i e d  w i t h  HC1(5%, 100ml) ,  f i l t e r e d ,  

e x t r a c t e d  w i t h  e t h e r ( 3  x 50 m l )  t o  remove u n r e a c t e d  d i e t h y l  o x a l a t e ,  

c o n c e n t r a t e d  t o  2 0  m l  under reduced p r e s s u r e ,  and s t i r r e d  w i t h  NaOH 

( 2 0 9 ,  3 0  m l )  f o r  20 minutes .  A c i d i f i c a t i o n  and e v a p o r a t i o n  t o  dry- 

n e s s  under vacuum gave a s o l i d  from which g l y c o l i c - d 2  a c i d  was 

e x t r a c t e d  w i t h  e t h e r ( 5 x  50 m l ) .  Two c r y s t a l l i z a t i o n s  from acetone-  

benzene ( t o  remove traces o f  o x a l i c  a c i d ) y i e l d e d  20 mg of g l y c o l i c  

-d2 a c i d  ( 1 0 %  based on LiAIDq u s e d ) :  mp 78-9OC ( l i t . 5 7 8 - 9 0 C ) .  

I s o t o p e  a n a l y s i s  by NMR us ing  c h l o r o a c e t i c  a c i d  a s  a s t a n d a r d  qave 

a deuter ium c o n t e n t  of 99%. Anal. Calcd6 f o r  C2D2H203 :  C,30.77; 

H,5.13. Found: C,30.68; H,5.19. 

a d d i t i o n a l  30 

P4ethod 2. 

NaN02(0.7 g ,  1 0  mmol) w a s  added t o  g lyc ine-d54(0 .8  g ,  10 mmol) 

i n  1 0  m l  water  a t  room tempera ture .  The r e s u l t i n g  s o l u t i o n  w a s  

a c i d i f i e d  and main ta ined  a t  pH 2 f o r  30 minutes  by p e r i o d i c  a d d i t i o n s  

of 1 0 %  H C 1 ,  h e a t e d  t o  50°C and s t i r r e d  f o r  a n o t h e r  30 minutes .  

NaOH(20%, 2 0  m l )  w a s  added and t h e  m i x t u r e  was s t i r r e d  a t  8 0 0 C  f o r  

an hour t o  h y d r o l i z e  t h e  c h l o r o a c e t i c  a c i d  formed. A c i d i f i c a t i o n  

and e v a p o r a t i o n  of t h e  s o l v e n t  under  reduced p r e s s u r e  l e f t  a s o l i d  

from which c rude  g l y c o l i c - d 2 a c i d  w a s  e x t r a c t e d  w i t h  a c e t o n e ( 5  x 20ml) 

Pure  g l y c o l i c  a c i d ( 0 . 2  g ,  2 5 % y i e l d  based on g l y c i n e )  was o b t a i n e d  
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by sublimation at 60-C (1 mm Hg) and two crystallizations from 

acetone-benzene; mp 78-9  C. NMR analysis by standard addition 

method gave a deuterium content of 99.5%. Anal. found: C,30.85; 

HI 5-08. 

l. 

While both methods gave identical products based on IR (Nujol; 

2 1 0 0 , 2 1 6 0  crn-l) ; mmp (78-ge C) , paper chromatography (butanol-acetic 
acid-water, 4:1:5,  Rf 0.72)  and kinetic results, the second method 

is simpler and gives higher yields. 
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