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1 
DL-4-ACETAMIDO-4-HYDROXY-2-BUTENOIC ACID Y-LACTONE 

Joan A. Gra tz ,  C. E. Cook, and Monroe E. Wall 
Chemistry and L i f e  Sc iences  Laboratory 

Research T r i a n g l e  I n s t i t u t e  
Research Tr iangle  Park,  N. C .  27709 

L 2 

The t i t l e  compound (2) has been i s o l a t e d  from Fusarium and 

The method impl ica ted  a s  a c a u s a t i v e  agent  i n  "fescue foot' ' of c a t t l e . 2  

descr ibed  here  i s  based on t h e  repor ted  smal l - sca le  s y n t h e s i s  from 

acetamide and malealdehydic a c i d  i n  d i l u t e  hydrochlor ic  bu t  has  

s e v e r a l  s i g n i f i c a n t  d i f f e r e n c e s .  Malealdehydic a c i d  was rep laced  by i t s  

pseudo e s t e r  1 and concent ra ted  hydrochlor ic  a c i d  w a s  used i n s t e a d  of 

d i l u t e  a c i d .  These modi f ica t ions  made l a r g e r  s c a l e  s y n t h e s i s  f e a s i b l e .  

Although malealdehydic  a c i d  could be a n  in te rmedia te ,  i t  i s  not i s o l a t e d .  

Exper imenta 1 

4-Ethoxy-4-hydroxy-2-butenoic Acid 7-Lactone.-- This  compound was 

prepared photochemical ly  from f u r f u r a l ,  oxygen, and e t h a n o l  i n  t h e  pre-  

sence of e o s i n  and vanadium pentoxide,  by t h e  method of S ~ h e n c k . ~  Crude 

product  was found t o  be b e s t  removed from t h e  r e a c t i o n  mixture  by d i s -  

t i l l a t i o n  i n  a r o t a r y  evapora tor  a t  0.2 t o  0.5 m from a water  b a t h  a t  

75" and wi th  t h e  r e c e i v e r  immersed i n  i c e  water .  Three r e d i s t i l l a t i o n s  

through a VigreUX column gave pure pseudo e s t e r  1, bp 54-6" a t  0.4 m. 
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The pseudo e s t e r  (85 g, 0.67 mole) w a s  d i sso lved  i n  25 m l  o f  12N 

hydrochlor ic  a c i d .  Acetamide (60 g ,  1 .02  mole) was added, and the  mix- 

t u r e  was heated on a steam b a t h  f o r  15 min, whereupon i t  turned b lack .  

Tlc  [acetone/CC14 ( 1 / 2 ) ]  i n d i c a t e d  about 50% conversion w i t h  only a 

small  amount of malealdehydic  a c i d  p r e s e n t .  More acetamide (50 g, 0.85 

mole) and 5 m l  of  water  were added and t h e  mixture  warmed a g a i n  u n t i l  

t l c  showed no e s t e r  remaining. Te t rahydrofuran  was added t o  t h e  reac- 

t i o n  mixture  and an inorganic  p r e c i p i t a t e  f i l t e r e d  o f f .  The f i l t r a t e  

was evapora ted ,  and t h e  r e s i d u e  was chromatographed on a t o t a l  of 1200 

g of F l o r i s i l .  E t h e r  e l u t e d  a n  o i l .  E t h y l  a c e t a t e  then  e l u t e d  a mix- 

t u r e  of acetamide and 2, which was d isso lved  i n  chloroform.  Addi t ion  

of 2-3 volumes of e t h e r  p r e c i p i t a t e d  f i n e  c r y s t a l s  which were f i l t e r e d  

and subjec ted  t o  subl imat ion  a t  75' and 0.5 rmn t o  remove acetamide.  

The res idue  was r e c r y s t a l l i z e d  from chloroform t o  g ive  24 g of 2, mp 

115.0-5.5" ( r e p o r t e d 2  mp 115.5-7.5") ,  w i t h  i n f r a r e d ,  n u c l e a r  magnetic 

resonance,  and u l t r a v i o l e t  s p e c t r a  i d e n t i c a l  t o  those r e p o r t e d .  2 , 3  
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