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Summary : The racemic, l’nitrogen substituted 3’-hydroxy, 3’-azido and 3’-fluoro -2’,3’- 

dideoxy carbocyclic pyrimidine nucleosides were synthesized. 

The introduction of 3’-azido-2’,3’-dideoxythymidine (AZT) 1 as the first drug for the 

treatment of acquired immunodeficiency syndrome (AIDS)‘) has elicited interest in the synthesis 

of numerous 2’, 3’-dideoxy nucleosides including carbocyclic analog@. While AZT is the only 

chemotherapeutic agent approved to date for AIDS patients, the side effects caused by the drug are 

quite severe and part of the problem is that AZT is metabolically unstable in the human body thus 

requiring administration of a high dosage3). These results emphasize the urgent need for a new 
class of compounds that might have potent anti-HIV activity. Although many nucleoside analogues 

have been synthesized, no information is available concerning modification at the anomeric 

positionld) 

Now we report the synthesis of the first examples of carbocyclic nucleosides to be modified 
at the anomeric position by nitrogen substitution that complement the recent report on the 

synthesis of acyclic nucleosides which have hetero atom at the l’-position4). 
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As shown in Scheme 1 and 2, the synthesis was started from the known N-benzyl pyrrolidine diol(;Z) 

(trans: cis=7:1).5) Protection of 3 with 2.2 equivalent oft - butyl~methylsilyl chloride (TBDMSW 

in the presence of 1 &diazabicyclo[5,4,0] undec-7-ene(DBU) gave the trans disilyl pyrrolidine 4 in 

76% yield after column chromatographic separation [hexane:ethylacetate 9:lWAQl. After deben- 

zylation [cyclohexene, 10% Pd/C, 94% yield], the disilyl pyrrolidine 6 was nitrosated with excess 
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isoamylnitrite to give the crystalline fi in 83% yield. Lithium aluminium hydride reduction of the 

corresponding 1 -nitroso pyrrolidine 6 gave the l-amino pyrrolidine 2 as a mixture of (ca, 1:l) mono 

desilylated product in 67% combined yield. Several attempts to prevent desilylation failed, but 

we could use the mixture for the next step without any difficulty. 

(Scheme 1) 
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Reagent ; a. TBDMSCI, DBU, CH,Cl,, b. cyclohexene, 10% Pd/C, EtOH c. isoamylnitrite, THF 

d. LiAlH,, THF e. CH,OCH=C(CH,)CONCO, CH,CN, ether, benzene, f. trifluoroaceticacid 

g. 15N aq. NH,OH 

The crude 1 -aminopyrrolidine 2 was treated with 3-methoxy-2-methylacryloyl isocyanatd) 

generated in situ to give 8 as a mixture (ca, 1 :l) of two isomer in 37% combined yield. Even though 

the mixture 8 was cyclized to pyrimidine by 15N aqueous ammonia solution, a better yield was 

accomplished by the following two step operation. Crude &was treated with trifluoroacetic acid 

to remove the silyl group (87%) followed by heating under 15N aqueous ammonia in a pressure 

bottle (9OC, 24h) to give 2a in 94% yield. 

In order to get the target azido (zb) and fluoro (2~) compounds, the key intermediate 12 was 

prepared by the following sequence (Scheme 2). Selective protection of the 5’-hydroxy group with 

TBDMSCl in the presence of DBU gave m in 93% yield. Then compound 14 was converted to 
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3’-mesylate 11 in 85% yield. The desired anhydro nucleoside 12 was obtained in 89% yield after 

refluxing u for 1.5hr in the presence of 2.0 equivalent of DBU in THF. The target 3’-azido 
nucleoside (2bjn was obtained in 65% yield by treatment of excess LiN, (llO°C, 16hr, DMF) followed 

by standard deprotection with tetrabutylammonium fluoride (TBAF). Another target 3’ fluoro nu- 

cleoside (2~)‘) was prepared in one step (41% yield) by the reaction of the anhydro nucleoside u with 

excess HF.pyridine. 

The nucleosides 2a, 2b, and 2c were tested for activity against HIV in cell culture. No significant 

activity was noted against HIV-l at concentrations up to lOOug/ml. This approach to la-nitrogen 

replaced carbocyclic nucleosides has been proved to be efficient and applicable to the synthesis of 

a number of potential antiviral agents. Further examples of the synthesis of other nucleoside ana- 

logs and biological data will be given in future publications. 

(Scheme 21 
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Reagent ; a. TBDMSCI, DBU, CH,Cl,, b. CH,SO,CI, N,N-diisopropylethylamine C%Cl, c. DBU, 

THF d. i) LiN,, DMF ii) TBAF, THF e. HF. pyridine, dioxane 
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