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Abstractz Three 2g,3’-unsaturatedpiaYne nwleosldes, bearing an a&o-methyl group at 2’ or 3’ 
were synthesized as potmtial anti-HIV agents. The kzy step invohws an W2’ opening of2,2’ or 

2j’-anhydronucleosides by azide ion. 

Acquired immunodeflciency syndrome (AIDS) is a consequence of infection by human 
immunodcficiincy virus (HIV),’ aud much research is cmrently aimed at controlling the responsible 
virus by chemo&empeutic agents. Several 2’.3’-dideoxynucleosides duivatives have so far proved 
to lx. selective inhibitors of HlV replication. 2Gi Among them, 3’-azklo-3’deoxythymidiue (AZT) is 
employed in the tmahnent of patients with AIDS. Other 3’-azl&2’.3’-dideoxym1cleosides including 
3’-azi&2’,3’4lideoxyuridine (CSs7) have shown comparable in v&o activity to AZT against HIV? 
Several ullsatpratcd nucleosides such as 2’,3’didehydro-2’,3’dldeoxycyddine (d4C) and its 
thymidlne analogue (d4T) have also exhibited promising in vifro activity.0 Although the exact 

. 
~ofactionoftbesenacleoaidesanaloguesisnotfullyundastood,ithasbeenshown6that 
AZT is converted to its correspouding rriphosphate by cellular enzymes and this triphosphate may 
inhibit the HIV reverse uanscriptase (RT), or be incorporated into the growing viral DNA chain. 
resulting in chain termination because of the lack of 3’-hyQoxy1 group.’ 

In an attanpt to understand the suwtural rc@wnents for anti-HIV activity we decided to 
prepare slightly modifkd analogucs of active nuckxxides. Since they are the more active ones, 
pyrMdlne nucleosides bearing an azido function in the sugar moiety were chosen as model 
compo~~dasmall~modificationwk,introduccdinthestructllre.ItisplreadyLnown 
that 2’-azido-2’deoxyurkline and thymidine am devoid of activity against HIV.3 Recently 
4’-azido-nuchxsides were reported to show an appnxiable anti-HIV activity.* We report herein the 
synthesis of congenax of AZI’ and CS87 in which the azido group is slightly moved around the 3’ 
position by means of a methylene group branched at C-2’ or C-3’ of a 2’,3’-unsaturated pyrimidine 
nucleosides. 

1 R=H.X=H Y-CH2N3 

2 R=CHJ,X-CH2N3 Y=H 

3 R=H.X=CH2N3 Y=H 

#Comnmicatedinpmtasapost er, at the EUROCARB YI, &iinbw~h, Scotknd, Sqtember 1991. 
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Since we recently dcviced a very cfticim synthesis of 2.3’~auhydrothymidimhymidine” which 
nuclcophllic opening by axidc ion afforded AZT in high yield,‘5 we anticipated that, under the same 
conditions. branched anhydronuclcosidcs 9 and 14 would afford the target molcculcs 1,2 and 3. 

The C-2’ brmmhcd nucleosidc 1 was ppmd via a Wittig rcacdon on a 2’-kcto nuclcoaidc 
(Scheme I). 

Schelne! I 

cm2 
9 R=Tr 

b 
c 

5 Rt=Ra=TIPDS 

6 Rt=Ka=Ac J 1 

f 

U 

c 

7 Ri=Ra=H R 

d 
8 Rt=H.Ra=‘D 

u= uracil. 
10 R=‘R & 

gL, 1 R=H 

a) Fh$=CH~ 2.1 q. , THF, r.t (83%). b) Et&WF 5 cq. . CH3CN rd. , then Pyridiae, 
A%O, 2.2 q. , r.t (92%). c) MeOH. H20, EtaN, r.t. (100%). a) l’h3CQ 1.5 qe 9 Pyridine, DMAp 02 
q. , (70%). C) ph3p 1.5 q. , DEAD, 1.5 q. , DMF, r.t C70%). f) UN3 3 eq. . DW 100°C 2h 
(12%). g) BF30Eb 2 q. , Et3SiH, 2 q. . CH3CN. -‘WC, (68%. 

selective protection of 3’ and 5’ hydroxyl groups of utidinc with 
dichloro-1,3-tctraisaprapy1-1.1,3,3~0~e9 followed by pyrldhdum dichromate oxidatlollto of 
the tcmahdng hydroxyl afforded the required 2’-keto-nucleoaldc 4.” Only 1.5 molar equivalent of 
PDC was employed, and the chrornlm aalts’werc cfflciitly ranoval by prcciphation with dicthyl 
ether followed by slow filtration (sihcagcl-Florlsll. l-l). This system was found to be superior to 
other agents widely used for the oxidation of nuclcosidcs.12 A Wittig reaction on 4 was conducted 
with mcthylcnc tdphenyl phosphoranc gcncramd from methyl ttiphenylphoaphotdum iodide and 
set-butyl lithium in THP at -78 OC. This procedure avoids the use of DMSO” and compares 
favorably with the “salt-free” conditions employed by Samano and Robihr~.‘~ Dqrotcction of 5 was 
achieved with Bt,N.3HF in acetonitril~ but, since the dcprotccted nuclcoaidc ~8s soluble in water, it 
was directly acetylated for convenience of work-up. The crystalline diacctatc 6 was quantitatively 
dcacetylatcd to 7 which was tritylated to 8.13 Intramolecular Mltsunobu reaction14 carried out with 8 
afforded 2.3’~anhydronuclcoside 9.16 Heating (lOO°C) 9 ln the presqce of an cxctss of lithium axidc 
in DMF reaultcd in the formation of 10 l7 by SN2’ opening of the anhydronuclcoside and other 
unidentified nuclcoside derivatives. Dctritylation of 10 under classical acidic conditions was not 
possible because the allylic nucleoiddic bond was also cleaved. When BP3.0Eb was employed at 
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For C-3’ branched nuclcosides 2 and 3, rather than following a linear route by modifying a 
nucleosid~ we decided to stxrt fmm a common in&rmaliate 11 I8 that could be coupled with 
diffacnt h&cyclic bases (Scheme II). 

SdlemeII 

11 ,-lZa R=Ac B-T 14a R=CH, 

b 

L 

l2b R=Ac B=U 

I 

14b R-H 

l3a R=H B-T b 

13b R=H B=U 

14% 14b LyB e6” ;;;;;$,e 

Ar = p.Methoxy-phenyl 

T= Thymine. U= UraciL Na 3 R=H. B=U 

a) Base (thyminc or uracil), TMSU HMDS. TMSW, C+.+& 60 % 21, W-70 %) ; b) 
NaOMe#McOH, r.f, 12h. (7&63 %) ; c) DEAD, PhsP, DMP, r.t. 2h. (70-94 96) ; 4 LiN3. DMF, 100 

Y!. lh. (94-85 %) ; e) (NHJ2Cc(N0&, MeCN/H20, 0 “C. 5 min.. (46-19 %). 

coupling of 11 with thymine and uracil undcrconditionsprcviously dfscribc4'* aff&dcd 
respectively l2a and l2b. Dcacetylation by transcstcrification led to l3a and 13b which were 
submitted to intcamolccular Mitsunobu reaction. l4 The 2.2’~anhydnmucleosides 14a and 14b were 
obtained in good yield . This proccdun proved to be mom &cient that the classical on&l9 The 
presence of the 2.2’~anhydm linkage was shown by high polarity of 140 and 14b, the chemical shift 
of H-l’ (6.21 and 6.36 ppm). the vahtc of thecoupling between H-1’ and H-2’ (5.90 and 6.05 H#’ 
and the v of an ahsorption band at 248.7 ttn~~t As for 9, reaction with lithium axide occurred 
with transposition but, in this case. the reaction was clean and only one product was formed and 
isolated. Thie difference of reactivity could be attdbutcd to the higher strain of the 22’~anhydro than 
in the 2,3’-anhydmnucleoside. The ‘H-NMR spectra of l!!a and l!I’b showed no signals for gcminal 
vinylic protons which we= present in the spectra of 14a and 14b but two ailylic protons (4.08 and 
4.02 rcqectively) and a vinylic proton coupled with H-l’. The synthesis of 2 and 3 was completed 
by removing the 5’qrotcctive group under oxidative conditions with ccrium ammonium nitratc.‘~ 
Some cleavage of the allylic nuckosidic bond occuned at this stage due to acidic conditions, 
resulting in loss of material. 

The antiviral activity of these novel nuclcoside analogs will he published in due course. 
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Ach~nt. Dr. Jeun-Murc Vm k gro#dwlir iahwkdgd for mmilng the +I-NMR 
spectra. 
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