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NOVEL ANALOGUES OF THE NUCLEOSIDE ANTIBIOTICS COROYEPIN 

Vasu Nalr*, David F. Purdy and Arthur G. Lyons 
Department of Chemistry, The Un ive rs i t y  o f  Iowa 

Iowa C i ty ,  Iowa 52242, U. S. A. 

Bbstract. The syntheses o f  novel compounds o f  the  cordycepin fami ly  
Inc lud ing  stereochemlcal ly modlf led analogues are described. 
counterparts of these compounds have a lso  been obtained. 

Hypoxanthlne 

The n u c l e o s l d e  a n t i b i o t i c ,  co rdycep ln  (31-deoxyadenoslne),  was 

o r i g i n a l l y  i so la ted  from mllltarls and 

Cordycepln Is known t o  have a n t i v i r a l  a c t i v i t y  against  a number o f  RNA 

viruses.' The biochemical basts f o r  t h i s  mechanism o f  ac t l on  i s  thought t o  

be a r e s u l t  of t h e  i n h i b i t i o n  o f  the v i r a l  RNA polymerase a c t i v i t y  by 

cordycepln 5'-tr lphosphate. Analogues o f  cordycepln would there fore  be o f  

po ten t i a l  a n t i v i r a l  I n te res t .  However, very few examples o f  cornpounds 

r e l a t e d  t o  t h i s  nucleoslde a n t i b i o t i c  have been described. This paper 

repo r t s  on t h e  synthesis o f  some novel compounds of the  cordycepln fami ly.  

SYn 

we I 

The 

hes ls  o f  analogues o f  t h e  hypoxanthlne counterpart  o f  cordycepln as 

as stereochemlcal ly modlf led analogues have a l so  been investigated. 

t a r g e t  compounds can be I l l u s t r a t e d  by the  general s t r u c t u r e  1 where X 
X 

1 
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may be NH2 or OH and Y represents a variety of functional groups such 

-I, -OH, -CN, -CHO, -CONH2, -CH=CH2, -Cz.cH, and others. 

as 

The strategy for the syntheses involved starting with readlly 

available natural guanosine, tailoring it to an appropriate precursor, 

sequentially modifying the carbohydrate and base moietlesr and finally 

e I aborat I ng the lmmed I ate product. A key I ntermed 1 ate for the cordycep I n 

analogues I n  this sequence of reactions was protected 2-Iodo-3'- 

deaxyadenosinet synthesized from 2-amino-6-chloropurine nucleoside in five 

steps involving the following reactlons and posltlons: bis-silylation 

(2 ' , 51 ) ,  deoxygenation (311, iodlnatlon (21, and nucleophilic dlsplacement 

with ammonia (6). Introduction of specific functionality at the 2-position 

a n d  their elaboration were carried out b y  metal mediated 

f unct iona I 1 zat Ions, photochemlca I react Ions, a n d  ozono I ys Is .3r4 

Hypoxanthine nucleoside counterparts were synthesized b y  related 

methodologies. Cordycepin analogues where the stereochemlstry is inverted 

(1.e. f3 1 at the 2'-position have also been investlgated. Confirmatton of 

structures of  intermedlate regloisomers and stereoisomers and products 

were made using high-field 1 H and 13C NMR data including COSY NMR data. 

-. We thank the U. S. Army Medical Research and Development 

Command for support of this research. 
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