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The synthesis of (2~,4S)-N-(p-methoxyphenyl-Lalanyl) 

-2-hydroxymethyl-4- [ ~ ~ - 6 -  (dimethylamino) ~ u r i n ~ l  Jpyrror 

lidine (L), a non-saccharidal analog of puromycin, is 
described. 

Several non-saccharidal nucleoside analogs in which the purine 

and pyrimidine bases are attached to a-amino acids have been re- 

cently reported from this laboratory. 314 Particular interest re- 

sides in these systems in view of their analogy to nucleo-peptide 

m ~ d e l s . ~  Amongst the natural a-amino acids L-proline possesses 

structural features which make it uniquely suitable as a substi- 

tute for the glycosidic moiety of the nucleoside analogs.' This 

communication describes the synthesis of the novel puromycin ana- 

log &. 
The commercially available optically active (-)-4-hydroxy-L-pro- 

line (2) was visualized as a convenient starting material for the 

synthesis of 1. N-Tosylation of 2,  followed by the sequence este- 

rification, 0-tosylation and reaction with azide anion led, via 

stereospecific substitution (SN2) of the 0-tosyl group, to azide 

3.7 Reduction of the azide with LiA1H4 yielded-the versatile in- 

termediate 4, mp 119-120' (go%), in which the amino group is ca- 

pable of elaboration into a desired purine or a pyrimidine deri- 

vative. Conversion of 4 into the 6-chloropurine derivative 5 [mp 

174-176' ; uv (C2H50H) 230 nm ( E  16,000). 265 (10,500) ; nmr (CDC13) 

8 6 8.42, 8.69 (ZH, 2 x s, purine protons ) ]  was carried out in two 
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s t e p s ,  namely, v i a  i ts  condensa t ion  w i t h  5-amino-4,6-dichloropy- 

r im id ine  and subsequent  c y c l i z a t i o n  of  t h e  r e s u l t i n g  p y r r o l i d i n e  

d e r i v a t i v e  2 by h e a t i n g  i t  wi th  e t h y l  o r thoformate  (pure )  i n  t h e  

p resence  of c a t a l y t i c  q u a n t i t i e s  o f  HC1.  

Treatment  o f  - 6 w i t h  dimethylamine i n  dioxane y i e l d e d ,  i n  quan- 

t i t a t i v e  y i e l d ,  t h e  cor responding  6-dimethylamino d e r i v a t i v e  7 -. 
[mp 75-85'; uv ( C ~ H ~ O H )  218 nm ( s  19 ,500) ,  276 ( E  16 ,000) ;  nmr 

(CDC13) 6 3.50 (6H-s, N(CH3) , 7.81, 8.26 ( Z H ,  2 x s ,  p u r i n e  

8 2 
p ro tons  ) ] .  Attempted d e t o s y l a t i o n  of 1 (HBr/HOAc, PhOH) gave, 

i n  a d d i t i o n  t o  t h e  expec ted  f r e e  amine 9 ,  t h e  cor responding  

N-acetyla ted p roduc t  8 [ir  1630 cm-' (NCOCH3) ; nmr (CDC13) 6 2 .ll 

( 3 ~ - b r o a d  s i n g l e t  N C O C H ~ ) ] .  The mix ture  o f  8 and 9 could  be  

smoozhly conver ted  t o  9 by t r e a t m e n t  w i t h  KOH and methanol.  

The coup l i ng  of 2 w i t h  p r o t e c t e d  p-methoxyphenylalanine 10 

was most s a t i s f a c t o r i l y  achieved by t h e  use  of DCC and N-hydroxy- 

s u ~ c i n i m i d e . ~  The l a t t e r  procedure  i s  known t o  invo lve  l i t t l e  

o r  no r acemiza t i on  d u r i n g  p e p t i d e  bond format ion  and has  been 

s u c c e s s f u l l y  a p p l i e d  t o  t h e  s y n t h e s i s  o f  c e r t a i n  puromycin ana- 

l o g s .  When t h e  r e s u l t i n g  d i p e p t i d e  g was s u b j e c t e d  t o  hydro- 

g e n o l y s i s  (H2/Pd, HOAc) t h e  benzyloxycarbonyl  (Cbz)  group was 

r e a d i l y  removed t o  y i e l d  t h e  puromycin ana log  a s  a hygrosco- 

p i c  s o l i d ,  mp 72-75'. [ ir  (KBr) 1630 cm-' (N-C=O) , 1590. ( pu r ine )  ; 

uv (C2H50H) 277 nm ( E  18 ,500) ] .  

The nmr spectrum of i n  CDC13 (30') e x h i b i t s  two analogous 

sets of  p a r t l y  superimposed s i g n a l s .  When, however, t h e  spectrum 

was run a t  100' (d6-DMSO), s e v e r a l  of t h e  bands sharpened and 

t h e  double  sets of s i g n a l s  d i sappeared  t o  r e s u l t  i n  a s p e c t r a l  

p a t t e r n  t y p i c a l  of a s i n g l e  s p e c i e s  (Table  I). 



TABLE I 

T m q  . N i C H 3 )  p-Mew H 
2 6 4 H2' 

(aromatic) (pur ine)  

a .  F a l l s  under s i g n a l  a t  6 6.81; b. broadened s i n g l e t .  

These r e s u l t s  can be r a t i o n a l i z e d  i n  terms of the  exis tence  a t  

30°, of two d i s c r e t e  amide conf igura t ional  isomers (I  and 11) in- 

volving a r e s t r i c t e d  r o t a t i o n  about the  amide bond. This type of 

isomerizat ion has been we l l  documented.1° The p o s s i b i l i t y  t h a t  

s t e r i c  hinderance t o  r o t a t i o n  of the  purine moiety (about C-N 

bond) may account f o r  the  two isomers can be excluded from the  ' 

f a c t  t h a t  while  compounds l i k e  5 and 1 - i n  which s t e r i c  hinde- 

rance would be appreciable - do not e x h i b i t  such isomerism, the  

nmr spectrum of the  N-acetyl de r iva t ive  i s  c o n s i s t e n t  with 

exis tence  of two ' f rozen '  rotamers..The r o t a t i o n a l  b a r r i e r  is,  

however, i n s u f f i c i e n t  t o  maintain the  i n t e g r i t y  of the  two spe- 

c i e s  a t  higher  temperatures and the  observed spectrum a t  1 0 0 '  i s  

t h a t  of a s i n g l e  substance. From the  i n t e g r a l s  of the  aromatic 

and purine protons the  r a t i o  of 1:II has been determined a s  2 : l .  
11 

Biologica l  inves t iga t ions  on the  puromycin analog 3 a r e  i n  pro- 

gress  and t h e i r  r e s u l t s  w i l l  be presented elsewhere. 
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