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A numberof carbocyclic nucbxides have been synthesized as poteutial chemotherapeutic agents.t.2 
Among these, calbovk:, andcycl0but-W ase paltkukly intemstiog since they exhibitpotatt anti-HIV activities 
andcarbovhiscunuttlyutkkxguingpmclinicalstudies. AlthoughAZLddCarxlddIarecunentlyavailabkfor 
theaeatmtntdAIDSandHnrinfection,theirtoxicitiesandsidee&ca,aswellrtstheemrgglceofthedrug 
resistant viral strains, limit their usefulness as anbemkral agent&7 l?terefure. it is critical to search for new 
and less toxic anti-HIV agents which are not cmssxesismnt with the existing drugs. 

Aspanofourdrugdisc<wery~~faAIDSandhepatitis.wehave~ninterestcdinthesynthesis 
and biological evaluation ofcyclqmqyl awbocyclic n&eosMes. Recently, sevd Mmatulia havelqorted 
thesyttthe&ofcycloptupylnucleosWs. Forexatq&Kataghincrl.* ~~cYc@mpY~~ugsof 
oxebocinanditsduivativta.Theyalsoqonedthecyclopmpylhaanut~ 9JnanammptEoit4nwe 

the i&id phospkkylatiott step by mtcleoside kinases, Kato et ol JO synthesized 2,2-his-hydroxytnethyt 
cyebpqyllandufacil~lic~.“Ihe~ghasphaylationdmlcl~i9oonsiderrd 
to be the critical step fur biological activity. The above mpcrted synthesis of the cyclopropyl nuekosii. 
however, did not involve any asymmetric steps. As a consequence, the nucleosides were pmpared as racemic 
mixtures.s-tt Thus, herein we wish to report the synthesis of enantiomrically pure novel carhocyclic 
cycIoprupy1 nucleosides from chiral inbrmediates. Our synthetic strategy (Scheme 1) utilized the known 
intermaliate 1, which could be readily prepend in two steps Finn 1,2:5,6-&-0-kopropy liiene-Q-mannitol. 

Although the a, B-unsaturated ester 1 was attempd to dizcdy convert to a cyclopmpyl derivative, a low yield 

(ca 10%) of the cyclqxopyl product was obtabd. Thus, the ester 1 w-as reduced to the alcohol 2 (84% yield), 
which was treated with Zn(Et)~C&Cl at 0 Oc to give the de&d cyclaptupyl d&vative 3 in 54% yield. 
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a) DlBALH, C!H&, -78 Oc; b) Zn(Et~. ICH&l, DC& 0 Oc ; c) RuW NaIO& 
d) 1; C’lC!O$t, EtsN, 2. NaN3; e) toluene. 90-100 “C ; f) NH3; 
B).lchbridc. pyridine; h) NH&H, EtOH, 85 Oc; 
i ) HCl, MoOI+ j) 1. NaIC&, 2. NaB& 



was also subjected to the cycliition conditions, from which a mixture of two diastcnmmus WasObtainedina 
ratio of 3:2. The stcmchanistry of these two diastamnxrs hasnotbeeneStablishedyet. Thealc&ol3was 
mated with RuOlJNaIO4 to give the acid 4. which was cuavmed to the azidc 5 by the treatment of 
chlorouhylfomaate Mhnvcd by NaN3. The ad& 5 was subjectal to the Curdus mmangemmt amditions 
(toluenJ9o-1oOoc)togidreiwcyanate6rs~~~,whichw~~with~ toaffordthe 
urc.adaivative7in3846yiddfium3. Thcshucanal~d7was~bascd09yesill6leQystalX- 
ray crystallographic data @@are 1) along with ‘H-NMR spscurscopy.13 The m derivative was then xacted 
with Emethoxyactyloyl chloride in pytidine to pmvidc the intumcdim 8, which, without isolation. was 
cyclized to the thymine derivative 9’4 by treament with ammonium hydroxide at 85 *C in ethanol. The 
isopmpylidenegroupcf9wasremovcdbyHCUMeQHatroom tuupamm to give thedlol daivative 101s in 
72% yield fmm 7. The diol riucleoside 10 was treated with NaI04 to give an aldehyde which was dimxly 
reduced to the desired nuclcoside 11.15 Com~unds 10 and 11 wcr* evaluated against HIV-l in human 
paiphefal blood momnuclear cells. Howmcr, both mupomds did not exhibit any signifkant anti-HIV activity 

uptoloopI@. 
In summmy, WC have developed a synthetic method for the key intamediatc 7 from the readily available 

a&unsaturatal ester 1, from which the synthcsls of a new optically active cyclopropyl thymidinc derivative 
11 was accomplished. Further utilimion of the key inmmcdiam 6 and 7 for the synthesis of enantiomuically 
pure cyclopropyl carboq&c pyrimidine and puxine nucleosi&s am in progress. 

Fig. 1. ORTEP Drawing of Compound 7. 
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Compoand’7: white crystab; [a] UD -117.1” (c 0.52. MeGH); mp 189-190 “C, IH-NMR (CDC13) 

6 0.35 (II-I, m), 1.13 @I, m), 1.35 (3H, s), 1.45 (3H, s), 2.73 (19 m), 3.77 (lH, &I, J = 8.1,7.3 
Hz), 3.88 (lH, m), 4.15 (lH;dd, J = 8.1,5.9 Hz), 4.66 (2H, br s. NH& 4.86 (lH, lx s, NH); 
Anal. Cakd for @Hl&N2: C, 53.98; H, 8.05; N, 13.99. Found: C, 53.94; H, 8.08; N, 13.94. 
Aukcyin~sandfinal uxnpowh in - 1 gave the aaxect elemental analysis (&0.4%). 
Compound 10: white crystals; [a]% -222.2O (c 0.50, M&XI); mp 161-162.5 “c; IH-NMR (DMSG- 
&) 6 0.95 (H-I, &Id, J = 8.4. 8.4, 5.4Hz). 1.19 (2H, m). 1.73 (3H, s). 3.08 (W, m), 3.27 (1H. d&i. 
J = 11.4.6.4, 5.7 Hz), 3.36 (fH, ddd, J = 11.4,5.7,4.8 Hz), 4.43 (II-I, d, J = 5.2 Hz, OH), 4.48 (IH, 
f J = 5.7 Hz, OH), 7.43 (1H. s), 11.18 (lH, s. NH); UV (H20) & (pH7) 272.0 (e 8261). @Hz) 
272.0 (E 10607), (pH11) 270.5 (E 11426); Anal. C&d for C&&,N2: C. 53.09; H. 6.24; N. 12.38. 

Found: C!, 53.10; H, 6.23; N, 12.37. Compound 11: white cxystalg [a] 2-4~ -100.90 (c 0.50, MeOH); 

mp 181-182 “C, IH-NMR (DMSG-&) 6 0.83 (1% qkld, J = 6.4,6.4,4.6 Hz), 1.05 (lH, ddd, J = 9.0, 
7.5, 6.4 Hz), 1.35 (Xl, m), 1.73 (3H, s), 3.04 (H-I, &id, J = 7.5,7.5,4.5 Hz), 3.25 (W, m), 4.34 
(lH, t, J = 5.4 Hz, OH), 7.46 (lH, s), 11.24 (1H. s, NH); UV (HZO) & (pH7) 270.5 (e 6485), 

@Hz) 270.5 (e 9314), (pH11) 268.5 (e 6456); Anal. Calcd for C9H@3N2: C, 55.09, H, 6.16; N, 
14.28. Found: C, 55.19; H, 6.15; N. 14.22. 
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