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NUCLEOSIDES & NUCLEOTIDES, lO(1-3), 307-310 (1991) 

APPROACHES TO NEW DIDEOXYNUCLEOSIDES 

Vasu Na i r *  and Greg S. Buenger 
Department of Chemistry, The Un ive rs i t y  o f  Iowa 

Iowa City,  Iowa 52242, U. S. A.  

Abstract. The syntheses o f  novel analogues o f  pur ine  dldeoxynucleosides of 
an t i -H IV  p o t e n t i a l  a re  desc r ibed .  The s y n t h e t i c  approach i n v o l v e d  
s t r a t e g i c  mod i f i ca t i on  o f  both the  carbohydrate and base components o f  
na tura l  and syn the t ic  r ibonucleosides. 

D i s c o v e r y  o f  t h e  an t i -H IV  a c t i v i t y  o f  d ldeoxynuc leos ldes  has 

s t imu la ted  considerable i n t e r e s t  both i n  the  synthesis o f  new compounds of 

t h i s  fami ly  and i n  the  development of e f f i c i e n t  methodologies f o r  t h e i r  

preparation. '-8 The impetus f o r  most o f  t h i s  work I s  t h e  expec ta t ion  t h a t  

some o f  these compounds may have anti-HIV a c t i v i t y  and/or woutd be use fu l  

as b i o l o g i c a l  probes i n  the  study o f  both v i r a l  and mammalian enzymes. In  

a p r o g r a m  i n  o u r  l a b o r a t o r y  d i r e c t e d  a t  t h e  s y n t h e s i s  o f  n o v e l  

dldeoxynucleosides w i th  po ten t i a l  anti-HIV a c t i v i t y ,  we have synthesized a 

number o f  nove l  analogues o f  p u r i n e  d ideoxynuc leos ides  i n v o l v i n g  

mod i f i ca t ions  I n  both the  carbohydrate and base moietles. 

The major c lass  o f  compounds invest lgated can be represented by t h e  

general ized s t ruc tu re  shown i n  2.  They were synthesized through mul t i -s tep  

syntheses s t a r t i n g  from e i t h e r  guanosine o r  adenosine ( 1 ) .  Key syn the t i c  
R l  

N$) -- + R, AN +>R3 
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Y A N  Hov" HO 1 2 
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308 NAIR AND BUENGER 

(a) (CH3S12, CH3CN, hv; (b) TBDMSiC1, DMAP, (EtI3N, DMF, CH2C12; 
(c) (Im)2CS, DMF; (d) Bu3SnH, AIBM, toluene, A ;  (ef Et4NF, CH3CN; 
(f) CS2, NaOH, CH31t DMSO; (g) H 2 ,  Pd/C, C2H50H. 

Scheme 1 

HowH HO 

(b-g as above), 

h ___, 

HO H 

(h) PhCH20Na, DMF, A. 

Scheme 2 

methodologies used were selective sllylatlonr radical dideoxygenationr 

metal-mediated, photochemical and thermal functionallzatlons~ and metai- 

catal yzed hydrogen0 I ys I s.'-' ' The syntheses can be i I 1 ustrated w I th two 

cases, 2-thi0methyI-2~~3~-dideoxyadenosine (Scheme 1) and 8-hydr0xy-2~~3'- 

dideoxyadenosine (Scheme 2 ) .  

8-Hydroxy-2',3'-dldeoxyadenosIne~ whlch shows some anti-HIV actlvlty, 

i s  very stable to gfycosldlc bond hydro lys is  unlike many other 

dIdeoxynucleosldes.l2 Spectral data, particularly its high-f leld 13C NMR 

and FTIRI suggest that this molecule exlsts almost excluslvely In the 
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NEW DIDEOXYNUCLEOSIDES 309 

lactam (urea) form and t h a t  i t s  p re fe r red  conformation is a (chemical 

s h i f t  d i f f e rence  C2'- C3'= 1 ppm). 

Most o f  t he  base-modified dideoxyadenosines 2 were e i t h e r  poor 

substrates f o r  adenosine deaminase ( e.g. 8-hydroxy analogue) o r  were 

t o t a l l y  2- 

thiomethyl,  2-ethyl) .  The 2-subst i tuted dideoxyadenosine analogues were 

a l so  examined f o r  i n h i b i t o r  a c t i v i t y  against  t h i s  enzyme and were found t o  

be compet i t i ve  i n h i b i t o r s  (Ki = 

r e s i s t a n t  t o  deamination by t h i s  enzyme (e.g. 2 - i o d o ~  2-cyanor 

t o  

Approaches t o  the  synthesis o f  isosteres o f  2'13'-dideoxyinosine 

i nvo l v ing  r i n g  mod i f i ca t ion  ( C and N interchange) a t  t he  3, 5 and 7 

pos i t i ons  are a l s o  being invest igated. A representa t ive  example Is shown 

i n  s t r u c t u r e  3. The base isos tere  f o r  t he  g lycosy la t ion  reac t ion  was 

synthesized from 5-azacytoslne by reac t ion  w i th  ~ h i o i - o a c e t a l d e h y d e . ' ~ ' ~ ~  

D i f f e r e n t i a t i o n  o f  the  s t ruc tu res  o f  t he  two nucleosides obtained on 

g i ycosy ia t i on  was made through c o r r e l a t i o n  w i th  UV and h igh - f i e ld  NMR 

(NOESY) data. 

HOCH, d 
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