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One of  the  t y p e s  of p y u r i n y l p e p t i d e s  ( i . e . ,  p e p t i d e s  c o n s t r u c t e d  of p y r i m i d y l -  and p u r i n y l - a - a m i n o  
ac ids )  c o n s i s t s  of  p e p t i d e s  inc lud ing  r e s i d u e s  of on ly  t h o s e  a - a m i n o  a c i d s  the  l a t e r a l  r a d i c a l s  of  which  c o n -  
t a in  n u c l e i c  b a s e s .  Be low,  such  a m i n o  a c i d s  wi l l  be c a l l e d  n u c l e o a m i n o  a c i d s  and the p e p t i d e s  d e r i v e d  f r o m  
t h e m  n u c l e o p e p t i d e s .  The l a t t e r  a r e  h y b r i d  a n a l o g s  of n u c l e i c  a c i d s  and p r o t e i n s .  T h e i r  s t u d y  m a y  l e a d  to 
i m p o r t a n t  t h e o r e t i c a l  and p r a c t i c a l  r e s u l t s .  

In o r d e r  to  deve lop  m e t h o d s  f o r  the  c o n t r o l l e d  s y n t h e s i s  of n u c l e o p e p t i d e s  inc lud ing  r e s i d u e s  of the  
n a t u r a l  n u e l e o a m i n o  a c i d  f l - ( u r a e f l - N l - y l ) - a - a l a n i n e  (wi l l a rd i ine )  [1-9] ,  we have  o b t a i n e d  a s e r i e s  of the  
s i m p l e s t  h o m o -  and h e t e r o p e p t i d e s  of D L - w i l l a r d i i n e  (Ia).  To c r e a t e  the  p e p t i d e  bond,  we u s e d  the  m i x e d  
a n h y d r i d e  m e t h o d ,  the  a c t i v a t e d  e s t e r  m e t h o d ,  and the c a r b o d i i m i d e  m e t h o d ,  and fo r  m a s k i n g  the a - a m i n o  
g r o u p  we u s e d  b e n z y l o x y c a r b o n y l a t i o n .  

H2N--~H-- C02H 

The  fo l lowing  p r e v i o u s l y  unknown c o m p o u n d s  w e r e  s y n t h e s i z e d :  a - N - c b o - D L - w i l l a r d i i n e  (I),* t he  p -  
n i t r o p h e n y l  e s t e r  of a - N - c b o - D L - w i l l a r d i i n e  (I1), the  m e t h y l  e s t e r  of D L - w i l l a r d i i n e  ( l iD,  the  m e t h y l  e s t e r  

* H e r e  and be low ,  the  a b b r e v i a t i o n  "cbo"  d e n o t e s  the  b e n z y l o x y c a r b o n y l  g r o u p .  

T A B L E  1. D i p e p t i d e s  B a s e d  on W i l l a r d i i n e  
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n-C~H,OH i-CaH7OH-- I 
-CH3CO2H---NH4OH-- 1 ~ 

--H..O --HzO 
(9 : I : 2) (7 : 1 : 2) 

0,11 0,32 72 
0,96 0,72 59 
0,99 0,69 59 

0,89 0,73 61 
0,69 0,48 69 

- -  0,10 58 

0,94 0,76 88 

a. H y d r o e h l o r i d e .  
b.  H y d r o b r o m i d e .  
c .  M o n o h y d r a t e .  
d. M o n o h y d r a t e - h y d r o b r o m i d e .  
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of N-cbo-glycyl-DL-willardiine (IV), the methyl ester  of ~-N-cbo-DL-willardiyl-L-tyrosine (V), N-cbo- 
glycyl-DL-willardiine (VI), a-N-cbo-DL-willardiylglycine (VII), a-n-cbo-DL-willardiyl-L-tyrosine (VIII), 
DL-willardiylglycine (IX), glycyl-DL-willardiine (X), DL-willardiyl-L-tyrosine (X'I), the methyl ester of 
a-N-cbo-DL-willardiyl-DL-willardiine (XII), a-N-cbo-DL-willardiyl-DL-willardiine (XIII), and DL- 
willardiyl-GL-willardiine (XIV). The last-mentioned compound is the simplest representative of the family 
of poly(pyrimidin-N-yl)-~-amino acids and the f irst  member of the series of monotonic nucleopeptides con- 
taining a uracil nucleus as the repeating side chain. 

The constants and yields of compounds I-XIV are given in Table 1. 

We are continuing the synthesis and study of the properties of the pyurinylpeptides and nucleopeptides. 
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