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Abslract: Xl4 und S&l4 p?vmoa? tke formation Ofdidrolane icky with r~em~~‘o~ 
in the couplilrg of enantiometicaliy pure 2’dieoqv-3’a;caribosides with silyluted N- 
acetykytosine. l&e use of KUSO~. TM.91 or lXZ#i-Pr)2 firnishes enantiomenldly pure 
cyto.&e dioxolivre wckosi&a in low &ereosekctiv& 

‘ilm control of dative and absolute sterwrchemistq in the synthesis of nuclcoside analogues with two 

pot&My cpimerizable s&al centres, npmsents a s&n&ant synthetic challenge. Recently, Ii&h and 

coworkesl dcmo~~A the utility of Ti(lV) and Sn(rv) tewk acids in the stereasektive synthh of 

racetic nucteaskles derived from raccmic 2’&xy-3’-thia- and 2’-deoxy-3’-oxatibo~~~ and silylated 

pyrMdhus. Subsequent rqotts from the grqx of Chu2 and Jones3 disclosed that SnCl4 was unsuitable for 

the synthe& of achy puns cytosk oxathiolanc m&&d&s such as thE importan6 Wivitaf a@t 

3TC due to the form&on of mcemic material. However, Chu and coworker& have also reported that 

glycceyk&n of silylated thymine with enantiwwridy puw Tdeaxy-Yoxaxibi* mediated by 

SnCI4 afforded the expected anti-HIV &-m&oside I-) diaxolane T with excellent ~~~~~~ and 

optical p&y. In view of the cuetent interest in this class of compounds, we inve&at.ed the coupkg of 

enantiomcrically puce 3’-oxaribc&ks 1 and 2 and silylated N-acetylcytoske. using different Lewis acid 

catalyss. We wish to repot he&n our unexpected findings. 

Recently, we dcstibcd the synthesis of enantiomerkally pun! dioxolanes 1 and 2 from a common 

star&g mate&, L.+sco&c acids (Pig. 1). CoupJing of 1 as a I:1 mixture of a and fl anomers ([c.$ - - 

25.4 (c = M!?$EICl3)) with sifylated N-a&y- mediated by 8 fkeshly prepamd solution of 

d.ichkX0titaniUm -de1 IICl2(Oi-R)2 in CH2Cl2 finnished after deploteotion a mix&e of the r;is- 

and ftaps- nulooside axudogues in a 19 ratio (Scheme 1). B&h analogues were analyzed by chhal HPLC 

method&and found to be ~~~~y pure (Table 1, et&y 1). 
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F@rc 1, 2‘-r1eoxy-3’~zui~~ 1 and 2 from Laswbic acid 

6 

Scheme 1. Coupling of 1 with silylatcd N-aeetylcytosine. 
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protocol~6fumishcdaffrrdcprotactional:lmixtureof6andbwithno&~ble amountsof7aud9(cntry 

4). Iod&h&hylsilane (TMSI). previously shown to he effective ln the asymmetric synthesis of oxathlolane 

nucleosidm3, a&&d 6 and 8 ln 60% yield (entry s)I~ without any detectable amounts of opm ting 

product&l* 

In con&&n we have demonstmkd that the Lewis acid plays a crnclal role ln the preparation of a 

novel class of antiviral dioxolane nucleosldes, In this particular study our results suggest that, even though 

lower selectivity (_&I& ls obtained with the Lewis acids (IMSOTf, TMSI and IlCl2(OlPr)2), these 

reagents cause no detectable racemlxatkm in the fmal pmdncts. At this stage, the mesons for the difference in 

the mcemlxstion of the &- and m- analogues remaln unclear, Mechanistic studies of these reactions are in 

prognss-‘3 

Table 1. Effects of Lewis Acids on the %skmoselectivlty of Z’-De0xy4’-oxacytidines 

1 

2 TiClA 365 36.5 21 6 

3 
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Coupling conditions: a) TiCl2(0-iPr)2: To Tic14 (0.22 mL, 2 mmol) in 3.2 mL of dry CH2Cl2 
under argon was added slowly Tt(OPr-i)q (0.595 ml+ 2 mmol) at room tempfz4nmm.. The reagent was 
used immediately after prepamtion. N-Acetylcytosine (SO mg, 0.3 mmol) inCH2C’l2(0.5 mL) was 
treated at roomrempemhtm under argon with 2,6-lutidine (0.085 mL, 0.7 mmol) and TMSOTf (0.127 
ml, 0.7 mmol). The mixture became a clear solution and stirring continued for 10 min. Dioxolane 1 
(69 mg, 0.3 mmol) in CH2Cl2 (0.5 mL) and TiCl2(OPr-i)2 in CH2Cl2 (1.0 M, 1.0 mt, 1.0 mmol) 
were added successively. After stirring for 2 hours TLC showed ahuost complete consumption of 
smrting mate&l. The mixture was diluted with CH2Cl2 (20 mL), washed with sat. aq. NaHCO3, 
H20, and btine, dried, and evaporated. The crude produck were chromatogmphed on silica gel with 
MeOH/BtOAc to give 68 mg of pure &and &M isomers in 1: 1 ratio. b) Snt&: Toast&d 
suspe&on of N-acetylcytcsine (105 mg, 0.619 mmol) in dry CH2Cl2( 2 mL) at mom tempen+tum 

under an argon was added 2,6-lutidine (144& 1.24 mmol) andtrime.thyisiiyl triflate (239 &,124 
mmol). The reaulw mixtute was stirred for 15 minutes to give a homogeneous solution. Tim0 
chloride (619gL, 1 M in CH2Cl2(1 mL) was intmduced into this solution andstlrrlng wss continued 
for another 40 minutes. A solution of the dioxolane substmte( 130 mg, 0.516mmol) in CH2Cl2( 1 mL) 
was added to the above solution and the resultant mixture wss hept for 3 hours at room temperature. 
lb reaction was quenched with a saturated NaHCO3 solution followed by dilution with CH2Cl2. 
This mixtum was stined for 15 min. The inorganic phase was removed and the organic layer was 
washed with water, 1 M HCl, satmated NaHCO3 solution, and brine, and then was dried (NqSO4) 
and concentn&undermduccdpremure. lhecrudeptoductobtaincdwassubjectedtoflaah 
chromatography (7% MeGH,/BtGAc) to provide the expect nuclecsides (150 mg. 80%) as a 8:7 
mixture(3OOMHxlHNhtR)ofthe~and~isomem. 


