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The enzyme s e r i n e  hydroxymethyl t r a n s f e r a s e  (SHMT) c a t a l y s e s  t h e  i n t e r c o n v e r s i o n  o f  
L - s e r i n e  and g l y c i n e  i n  t h e  presence o f  p y r i d o x a l  phosphate (PLP) g e n e r a t i n g  a 
one-carbon u n i t  which may then  be used f o r  t h e  de-novo s y n t h e s i s  o f  pu r ines  and 
thymi ne. 

Many tumour c e l l s ,  such as Jenson Sarcoma, have a 
n u t r i t i o n a l  requ i remen t  f o r  L - s e r i n e  a l t h w g h  i t  i s  n o t  
e s s e n t i a l  (Kruse e t  a l ,  1967). On m i togen ic  s t i m u l a t i o n  o f  

SHMT l e v e l s  was o b t a i n e d  (Thorndike e t  a1 , 1979). These 
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c h r o n i c  l y n p h o c y t i c  leukaemia, a f i v e  f o l d  e l e v a t i o n  i n  

r e s u l t s  suggest t h a t  SHMT may be an a p p o s i t e  t a r g e t  f o r  
a n t i - p r o l i f e r a t i v e  therapy.  # Y O  

(1) 
L-Alpha v i n y l - s e r i n e  ( I )  i s  a molecule t h a t  has been 
r a t i o n a l l y  designed t o  be an i n h i b i t o r  o f  t h i s  enzyme. 
bound t o  t h e  PLP a t  t h e  SHMT a c t i v e  s i t e  i t  rnay be de-hydroxymethylated t o  
produce a Michael  accep to r .  
i r r e v e r s i  b l y  i n h i  h i  ti ng t h e  enzyme. 

The racernic compound was syn thes i sed  by t h e  genera l  r o u t e  o f  Greenlee e t  a l ,  
(1928) Chloromethyl ace ta te ,  prepared f rom a c e t y l  c h l o r i d e  and paraformaldehyde 
i n  t h e  presence o f  c a t a l y t i c  a lumin ium c h l o r i d e ,  was used t o  i n t r o d u c e  t h e  
hydroxymethyl group i n t o  t h e  compound. 
a lpha  v iny l -am ino  a c i d  framework was a l k y l a t e d  a t  -70 C w i t h  l i t h i u m  hexamethyl- 
d i s i l a z i d e  i n  THF/HMPA. A c i d  h y d r o l y s i s  o f  t h e  a l k y l a t e d  c r o t o n i c  ac id ,  
f o l l o w e d  by  n e u t r a l i s a t i o n  gave t h e  t i t l e  compound i n  t h e  z w i t t e r i o n i c  form, i n  
11.6% y i e l d .  

The s t r u c t u r e  was determined by X-ray c r y s t a l l o g r a p h y  on a CAD4 d i f f r a c t o m e t e r  
u s i n g  d i r e c t  methods; t h e  asymmetric u n i t  i s  shown i n  f i g u r e  1. B i o l o g i c a l  ' 
t e s t i n g  showed t h e  compound t o  be a c o m p e t i t i v e  i n h i b i t o r  o f  t o t a l  human 

When 

Th is  w i l l  r a p i d l y  r e a c t  w i t h  a c t i v e  s i t e  n u c l e o p h i l e s  

The N-benzylidene-2-aminocrotonic a c i d  

Spectroscopic  evidence i s  i n  agreement w i t h  t h e  proposed s t r u c t u r e .  

e r y t h r o i d  leukaemia c e l l  SHMT, 
w i t h  an i n h i b i t o r y  cons tan t  o f  
15.2 mM. 

F i g u r e  1.The asymmetric u n i t  o f a c v i n y l  s e r i n e  
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