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The discovery that certain 2’,3’-dideoxynudeosides, such as 3’-azido3’-deoxythymidine 
‘hAz3, 2’3’dideoxyinosrne (DDI), and 2’3’dideoxycytidine (DDC), are phosphorylated m viva and t at t ‘e 

resulting 5’4riphosphates inhibit the reverse transcription of human immunodeficiency virus (HIV - 
derived RNA to DNA became the basis of the dinical use of these nudeosides for treatment of r-l IV-l 
infections.’ However, while these therapies have proven to be reasonably s uccessful, the manifes- 
tation of undesirable side effects (e. g., bone marrow suppression, pancreatitii, peri herat 
neuropathy, etc.) and the development of resistant strains of the virus has prom ec! 
agents which are more potent, less toxic and not cross-resistant with existing Al $ 

the search for 
S therapies. Of the 

candidates which have emerged over the past few years, the 3’-thianucleoside, BCH-189,1 (R = H, 
see Table l), was dearly one of the most 

e 
romising. For exam 8, when the 

diieoxy-3’-thiacytidine (-)-BCH-189 or 3T J&r I 
-)snantiomer of 2’,3’- 

and DDC n several ceil lines 
acutely infected with H kI -1, it was found to F, 

, was compared to 
me a therapeutic index of > 1,000 with no cellular toxicity 

at therapeutic levels.2 Moreover, when it was tested a ainst AZT-, DDI- or TIBC-resistant HIV, (- - 
BCH-189 was not found to be cross-resistant. a The J mical trials, which are now in rogress wil 
demonstrate whether or not these encouraging preliminary findings can be translat Jinto 
efficacious drug.sa*b 

a dn$ll y- 

Because of the interesting pro 
Rtlt 

fties exhibited by 1 and its enantiomers, we decided to pre 
ee 

re a 
number of uracil- and cytosine-su uted 
activity and cellular toxici 

oxathiolane analogues for evaluation of their anti-HI 
. 

developed for preparing & 
To accomplish this, we em 

H-l 89 and probe its gene ra? 
oyed the route which we have previously 

ity for adding other bases4-/ lt IS noteworthy 
that when using this approach, which is briefly summarked in Scheme 1, we could achieve almost 
complete 8-selectivity (> 95%) in the glycosylation of the oxathiolane ring in every case reported here 
when stannic chloride was used as the Lew1.s acid catalyst8 Since little or no stereoselectivity is 
generally observed in standard glycosylation reactions with 2’deo 

zy observed here were surprising and therefore warranted further stu 
ribose systems,s~fc the results 

y. 

Scheme 1 

a. Thiogiycdc add, toluene, A; b. DBALRohne, -78’C, then 

k&O, 25oC; c. Siiylated base, SnC4, C&C&; d. Deprotectbn. 

Initially, we rationalized the stereoselectivity based on the preferred formation of the intermediate 
antiepisulfonium ion shown in Scheme 2. However, this hypothesis was rejected because of its 
incompatibility with the high Lewis acid dependency exhibited in these reachons. The tin-sulfur 
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compiexation mechanism shown in scheme 3 seems more plausible. Specifically, stannlc chloride 
complexation anti- to the protected hydroxymethyl group avoids the severe non-bonding interactions 
that are 
exerted g 

resent in the syn-complex. As a cons 
y the only faclal differentiating agent in t 

uence of this selective interaction, the steric bias 
“9ne system (i, 8.. the 

is reversed and amplified. Thus, the formation of this anticomplex effrot 
ected hydroxymethyl 

ectively blocks attack of t k! 
roup) 
e 

silylated base on the a-face, resulting in the formation of the desired kisomer. 

Scheme 2 

+ 

syn anti 

Scheme3 

R’O 
&so>OAc Lewis 

Cl 

anti 

Spectroscopic evidence was obtained which sup 
Scheme 4 lists the changes in the 13c chemical shi kz 

rts the complexation h pothesis. Specifically, 
(CDCls) of tetrahydrot rophene and 2- x* 

methyloxathiolane due to the presence of the Lewis acids, trimethylsilyl triflate and stannic chloride. 
In both cases the hard Lewis acid, trimethylsilyl triflate, had no effect on the observed chemical shifts. 
However, the softer acid, stannic chloride, exerted a profound effect on the chemical shifts of the 
carbons, suggesting the formation of a complex and 

fr 
oviding strong support for the role of these 

complexes in controlling the facial selectivity of the g ycosylatlon reaction. 

Scheme 4 

a&a 
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The results of the anti-HIV activity and cytotoxlcity evaluations of a series of uracil and cytosine 
oxathiolanes prepared using the synthetic protocol dascrlbsd above are listed in Table 1. Although 
none of the uracil derivatives showed any significant activity (I. e., EC 

a3 
values of > 10 

HIV-1 MI in human 
exhibited reason abFe 

npheral blood mononuclear PBM) dells, sev 
8 activity in the same system. (1 1 

ofthecytoslned 
In order to further probe the adtivky profile of 

these compounds, all of the oxathiolane derfvatfves ware also evaluated In acutsly lnfactad MT4 
cells. In this system onl 
dis layed any activii. J 

the parent cytosina, I.8 (BCKl89), and the fifluomc 
he apparent activity differences exhibited by & and s 

osina, jg (FTC) 
in PBM corn 

MT% cells are most likely the result of poor anabolism of these compounds in MT-4 cells. Ja 
red to 

further studies will be required to verify this h thesis. 
owever, 

found up to concsntrtions of 160 uM for any rY” 
No toxfdcity In either PBM or Vero cells was 

the compounds testsd. 

Table 1. Madlan Effective (EC-) and lnhlbltory (1%) Concantratlons of Oxathlolane 
Pyrlmldlne Nuclaosldes In Acutely HIV-i-lnfactad PBY and MT-4 cdls, HBV-lnfacted Heq G2 

(22.15) Calls, and Uninfected PBM and Varo Calls. 

No. R 
PBM _ He (7 7 15) aR2 

3 Lie 
0.06 7.0 87 at 1 .lOO >106 

> 100 >200 Oat25 .lOO >lOo 
IS 

:I 
0.01 2.1 9Oall .lOO >lOcl 

E 328*47 
>200 56at25 .lOO >106 

Br >200 >lOO >109 

& L 
0.?2 >200 !z:;: > 100 >106 

> 100 >200 >lOO >lOO 
zt! Me 64.4 > 200 :%! > 100 >106 

:I 
>106 >200 75 at 25 >109 >166 

60.8 >200 59at25 > 100 >loo 
Br > 100 >200 11 at25 > 100 >lOo 

zf I > 100 >200 0 at 25 > 100 >lcxl 

l The ECW values for the more active (-)-enantiomers of J.8 and Ic are 9 and 10 nM, respectively. 

Since hepatitis-B virus (HBV) is known to encode for an enzyme that possesses reverse 
transcriptase activity, we decided to examine whether these compounds might also act as HBV 
inhibitors. This was particulany interestin 
fi and &were both potent inhibitors of t f? 

to us because of our previous report which disclosed that 
e HBV in the transfacted he oma cell line 2.2.15.121’s As 

noted in Table 1, although several of these derivatives s”j 
anti-HBV activity, none were nearly as potent as either 

,& and ;M) displayed modest 

In summ 
lane nucleosi & and have provided stron aY 

we have demonstrated the generality of our synthetic approach for preparin oxathio- 

8b 
IJ evidsnce in support of the intermediacy of trn-sul r 

complexes which are presumably respnsr le for the stereoselectiv cdnsistentl observed in the 
gl 
d 

cosylation of the “thiacarbohydrate . SI We have evaluatsd the anti- IV, anti-HB c and cytotoxicities 
several 5substituted uracil and cytosine oxathlolanes and found that the parent cytosine, BCK 

189, and the corresponding 5fluoro derivative, FTC, wers the most promising. 
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