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NOTES 

SYNTHESIS OF I 1 , d 4 c 2  I OXALACETIC ACID 
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(1)  I n  connec t ion  w i t h  o u r  work on t h e  b i o s y n t h e s i s  of b u f a d i e n o l i d e s  

l a b e l l e d  o x a l a c e t i c  a c i d  w a s  r e q u i r e d  f o r  b i o s y n t h e t i c  exper iments .  O x a l a c e t i c  

a c i d  l a b e l l e d  a t  C-4 h a s  been p r e v i o u s l y  p repa red  (2'3) bu t  as f a r  as we know 

t h e r e  i s  no r e p o r t e d  s y n t h e s i s  of t h i s  a c i d  l a b e l l e d  a t  C-1 and C-2. 

Accord ingly ,  w e  now r e p o r t  a s y n t h e t i c  approach  t o  t h e  t i t l e  compound based on  

a known method f o r  o b t a i n i n g  B-keto e s t e r s ( 4 ) .  The procedure  (Scheme 1 )  

c o n s i s t e d  i n  t h e  condensa t ion  of t--butyl esters of ace t ic  and o x a l i c  a c i d s ,  

fo l lowed by t h e  h y d r o l y s i s  of t h e  d i - t -bu ty l  o x a l a c e t a t e  t hus  o b t a i n e d .  
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EXPERIMENTAL 

Mel t ing  p o i n t s  are uncor rec t ed .  NMR s p e c t r a  were r eco rded  a t  60 MHz. 

Di - t -buty l  I 1 4 ~ 2 J ~ x a l a t e .  It was p repa red  fo l lowing  t h e  r e p o r t e d  method 

R a d i o a c t i v i t y  w a s  measured by l i q u i d  s c i n t i l l a t i o n  coun t ing .  

f o r  t h e  u n l a b e l l e d  compound. Anhydrous 114C210xalic a c i d  (35 mg; 0.85 mCi) was 

d i l u t e d  w i t h  u n l a b e l l e d  anhydrous o x a l i c  a c i d  (930 mg) and t r e a t e d  w i t h  

phosphorus p e n t a c h l o r i d e  (10 8 ) .  The s o l i d  mix tu re  w a s  shaked a t  room tempera 

t u r e  u n t i l  i t  l i q u i f i e d  (2 days)  and t h e n  f o r  1 a d d i t i o n a l  day. From t h e  

mix tu re ,  o x a l y l  d i c h l o r i d e  w a s  d i s t i l l e d  and c o l l e c t e d  a t  60-90°C; l it .  

b.p. 62°C. The I 
a l c o h o l  (9 .5  ml), p y r i d i n e  (4.8 ml)  i n  e t h e r  (9 .0  m l ) .  The r e a c t i o n  mix tu re  

w a s  r e f l u x e d  under n i t r o g e n  f o r  3 h. The coo led  s o l u t i o n  w a s  f i l t e r e d ,  t h e  

(5)  

(5) 

14 C210xaly l  d i c h l o r i d e  was added t o  a s o l u t i o n  of t - b u t y l  
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filtrate was acidified with 2% sulphuric acid solution and extracted with ether 

(3 x 10 m l ) .  The organic layer was washed with saturated sodium hydrogen 
carbonate solution (2 x 2.5 ml), and with water (2 x 3 ml) and dried over 
anhydrous potassium carbonate. Evaporation of the solvent afforded a white 
crystalline solid (803 mg, 37%) of m.p. 70-71OC; lit.(5) m.p. 70.5-71'C. It 
was recrystallized from petroleum ether until constant specific activity of 

0.18 mCi/mmol; NMR (CDC13-TMS): 6 1.27 ( s ) .  

Di-t-butyl I 1,2-14C210xalacetate. A mixture of di-L-butylI 14C210xalate 
(800 mg) and I-butyl acetate (462 mg) was added to a solution of potassium 

(150 mg) in t-butyl alcohol (5 ml), and the reaction mixture was refluxed for 
3 h. The cooled mixture was washed with ether (10 ml), acidified with 2% 

sulphuric acid solution and extracted with ether (3 x 10 ml). The dried organic 
extract was evaporated to yellow needles (676 mg, 70%) of m.p. 90-91°C; lit. 
m.p. 90-91°C. Specific activity: 0.17 mCi/mmol. 

(2) 

11,2-14C7)0xalacetic acid. A solution of 670 mg of the previous compound in 

anhydrous benzene (3.5 ml) was treated with p-toluensulphonic acid (10 mg) and 
the mixture was refluxed until no more evolution of isobutene (almost 1 h). A 

yellow precipitate (280 mg, 80%) of oxalacetic acid (actually hydroxyfumaric 
acid) of m.p. 182-183°C was obtained on cooling; lit.(2) m.p. 183-184°C. The 
product was recrystallized from ether-petroleum ether to a white crystalline 
solid (271 mg) of m.p. 161-163°C (hydroxymaleic acid) and constant specific 
activity of 0.17 mCi/mmol. 
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