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Abduct: A flexible synthesis of the four stereoisomeric enantlomerically pure S-nor 
carbocyclic nucleosides 2b, ew2b, 3b, and ent3b starting from the common 
enantiomerically pure allylic monoacetate 1 has been developed. 

There is intense current interest in the synthesis of carbocyclic nucleoside analogues due to their 
metabolic stability and especially their anti-tumor and anti-viral pmpexties.* Yet, only a few synthetic 
compounds of this type have been obtained enantiomerically pure by chemical approach.2 As a part of 
an ongoing program to expand the structural versatility of nucleoside phosphonates.’ we wanted to 
unterstand better the reactivity of carbocyclic versions of the ring system. 

In this paper we wish to report our approach for the synthesis of stereoisomeric carbocyclic 
(2’,3’-dideoxy-2’,3’didehydro)-5’-nor adenosine derivatives in enantiometically pure form starting 
from one common chiral starting material. The aim of this investigation was to demonstrate the use of 
the enantiomerically pure alIylic acetate 1 as a starting material for the synthesis of carbocyclic 
nucleoside analogues. 

1 can be prepared by lipase-catalyzed transesterification of cis-cyclopent-2-en-1,4-dio14 or by 
hydrolysis of the corresponding diacetate with porcine liver esterase.5 By using 1 as the starting 
mmxial it should be possible by switching the functional groups and by using two different types of 
nucleophilic substitution reactions to prepare the four possible stemoisomeric carbocyclic nuckoside 
analogues (two enantiomeric pairs of diasmmomers ). Having these isomers in the hand, it would allow 
to study the biological properties regarding chiral recognition in biological systems. 

Reaction of 1 with the sodium salt of 6-chloropurine under Id(O)-catalysis6 gave 2a under 
retention of configuration at the stereocenter adjacent to the acetate group. ~SI yielded the adenine 
derivative 2b7 by reaction with ammonia. On the contrary, reaction of 1 under Mitsunobu conditions* 
afforded 3a under inversion of the configuration at the carbon atom attached to the hydroxy group. 
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Amination of 3a gave the adenine derivative 3b9 which is diastemomerk to 2b. 
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Transformation of 1 into the corresponding phosphate 4 switches the reactivity in the subsequent 
W(O)-catalyzcd nuckophilic substitution with the sodium salt of 6-chIotopurine to give i due to the 
higher reactivity of an allylic phosphate compamd with the wg m.lo.ll 5 &a&xi al& 
subsequent amination enr-2b.‘2 SiIylatio~ of 1 fbllowed by deacetyIation gave 6 which yield& 7 under 
Mien conditions with inversion of the configuration at the reacting s&nocentrt. Finally, 
desilylation and subsequent reaction with ammonia gave ent-3bf3 (Scheme 1.). 

Due tcr the symmetry propaties of l/enr-1 the cnanti~c molIoaataa enf-114 can serve as the 
starting material in an analogous manner. This was demonstrated by the synthesis of cnf-2b and ent-3b. 
Reaction of CPU-~ under W(C&catalysis with the sodium salt of 6-c-e gave ent-2a which 
af%tied by a&nation enr-2b.1s Mitsunobu x’aaaion of enc-1 with 6-hhqminc yielded enMa which 
was amverted into enf-3b16 by reaction with 8mnrDRi& By the latter sa~uatces the smxnues of ens-2b 
andenr-3bpmparcdfrornlcouldbc co&maiThcyieldsofallreactionshavcwtbecn~zai. 

Rcccntiy, 4 2b, enr-2a, and ent-2b have been pxepamd by Nyzcd resolution of the 
eg racemic nucleoside analogues.t7 

The synthesis of the carbocyclic nucleoside analogues Zb and 3b as well as their cxmqmn&g 
wrantionrers twu-2b and enr-3b fmm one c?ammrm enantioxnui~y pure starting matui8i clm.Kmstrates 
~~exibilityofoursyn~csc~w~~owstr,prepsrcthetwoenantiomaiepaifiof 
diastummers by using two different kinds of nucleophilic substitution reactions and switching the 
reactivity of 1 by functional group interconversion. 

Synthesis and biological investigation of the corresponding phosphonatc analogues of 2b, ew2b, 
3b, and ew3b arc under pmgfcss and will be published elsewhm togetha’ with full experimental 
&taiIs. 
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