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Stereoselective Synthesis of 2' Fluorinated Nucleosides: 
A Novel Method for Stereoselective Introduction of  
Fluorine into Sugar  Ring Precursors, J. McAtee and D. 
C. Liotta, Emory University,  Department of  Chemistry, 
Atlanta, GA,  USA 

Fluorinated nucleoside analogs represent an important 
class of chain terminators which are currently receiving 
much attention as potential anti-viral drugs. Fluorine is an 
especially important functionality for analogs of  natural 
biomolecules. This is due to the enormous 
electronegativity of fluorine and its small steric size. For a 
negligible change in the size of  a molecule, dramatic 
changes in the electronic properties of  that molecule are 
realized when fluorine replaces a hydrogen. Of  particular 
interest is the fluorination of  the sugar ring of  the 
nucleoside. This is usually dependent on the presence of  
hydroxyl groups in the sugar or anhydro nucleoside 
intermediates for stereoselecfive introduction of fluorine. 
Recently, we have developed a convenient method for the 
completely stereoselective introduction of fluorine into a 
chiral lactonc intermediate through the use of  the novel N 
- fluorobenzenesulfonamide reagent. The chiral lactone is 
in tom accessed by a short synthesis from readily 
available glutamic acid. This  key fluorinated intermediate 
may then be transformed in thlee steps and in high yield 
into a nucleoside. A wide variety of  pyrimidine bases (and 
possibly purine bases) may be utilized and several 
nucleosides have been synthesized in this laboratory using 
this methodology. 
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Effects of fl.D-g',Y-didehydro-2',Y-dMeoxy-$- 
fluorocytidlne $' .triph~phats (ti-D-D4FC-TP) and Its B- 
L-euantiomar 5'-trlphoeplmts (fl-L-D4FC-TP) on viral 
DNA p o l y m e r .  A. Farajl, R.F. Schienal 2, A. Jondawlkis2, 
Z. Lesnikowski2, A. McMillan 2, C.D. Mon'ow I mid J.-P. 
S O ~  1 . Uuiv~'sity of A.inbflma at Bil~ghal~,  BirBlingham, 
AL, USAZ and VA Medical Omter/Emory University, Decatur, GA, 
USA 2. 

B-D-2°,3 ' .didehydm-2',3" . d i d n e x y - 5 - ~  (8-D-D41~) and 
its optical isomer fl-L-2',Y -didehycko-2',Y - d i d e n x y - 5 - ~  
(B*L-D4FC) have tmtmt and selective activity ~a imt  human 
hamanodeficiency vin~ and hel~mitis B vires CdBV) in vitro. The B- 
D-anantlomer is one ~f the mint enli-HBV agent with m ECs0 valne 
of 0.003 pM in 21.15 cells and a ~ index of over 88,000. 
fl-L-I)4FC was also active , ~ i m t  tlBV replication (EC~ = 0.01 pM) 
but it was significantly more toxic in various cell lines. The 5'- 

of B-D-D41~C ~1B-L-D4FC were chemically 
syathesized md their iala'bitory effects towml wild type tWT) H1V- I 
reverse t ransa~lse (RT), mutmt RT at position 184 (sul~fimtion of 
methion~ne to valine UMI84VI) and woodchuck hepatitis vires (WHV) 
DNA polymea'ase ~ evaluated. In vitro kinetics studies 
demonmated that fl-D4)4FC-TP and B-L-D4FC-TP inhibited WT 
]fiV- 1 RT and WHV DNA p o l ~  with an ICs0 values 
appmxln~lino 1 gM. Use of MI84V HIV-I RT resulted in 
significam ~ in IC50 value for 8-L-D41~-TP whet~qs the 
elevation in IC50 value of 8-D-D4FC-TP was modmee. By using 
seqnenoiag analysis, &-D-D4FC-TP exldl~ited patent DNA chain 
tc~ninating activity toward ~ WT and mutant HIV-I RT, whereas 
~-L-D41::C-TP was only recoffalzed by the pat~tal RT. In effect, the 
B-L-derivmlve selects for ~ with a single mutation from M184 to 
V in the RT gene. Whereas 8-L-D41~C was cn3ss-n~istem with (-) - 
F r c  and 3TC, the B-D-evmtiomer was not These results emphasize 
the importance of evaluating enctt em~tiemer as a tmkl~ entity and 
demonstrate that ant all 8-L-emmiome~ have superinr bi~osical 
pfofites c~mpared to dieir fl-D-ceunte~m'ls ( s t q ~  by NIH and 
VA). 
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Use of Human Hepatocyte Primary Cultures to 
Evaluate the Cellular Pharmacology of Anti-hepatitis 
Agents. 
E. Cretton-Scott, L. Placidi, L. T. Martin and J.-P. Sommadossi. 
I)¢parment of Phannaonlogy and Liver Center, Univ. of Alabmna at 
Birmingham, Birmingham, AL 

In vitro ~ e n t  of ~temial antl-hepatitis agents is routinely 
performed utilizing human hepatoma cell lines. Although these 
cells are well differentiated, their transformed state can result in 
abnormal drug metabolism and mechanisms of toxicity. Hence, 
transformed cells may not mimic the metabofic characteristics of 
nomml adult human hepatocytes. Our laboratory has developed an in 
vitro model utilizing normal adult human hepatocytes in primary 
culture to elucidate the potential metabolic activation and 
deactivation pathways of several anti-hepatitis agents. Briefly, 
human hepatocytes are obtained from non-transplantable donor 
tissue and plated at a cell density of 0.8 X 106 cells per well on 
collagen c~ated 12-well dishes in Willinm's E mediana containing 
10% FBS, 2 mM glutamine, 50 U/ml penicillin, 50 ttg/ml 
streptomycin and 10pg/ml insulin. Twelve hours after seeding, 
media is removed and replaced with semm-frne media containing 
IKM hydi~3cortisone, 10 p.8/ml transfardn, 5 ~ ethanol&nine, 0.1 
Ixg EGF, and 10 n g ~ l  selenimm. The cells are further incubated for 
12 h in this new media and then exposed to anti-hepatitis agents for 
24 h. Cell monolayers me washed with ice-cold PBS, scraped ~ f  in 
6(1% methanol and extracted ovemigin at -20~C. ExWacts are &led, 
reconstituted in water and analyzed by HPLC. The cultere media is 
also analyzed by HPLC. Using this system, the metabolic 
disposition of 3TC, 13-L-2',3" -dideoxy-5 -fl anmcytldine (L-FddC) and 
Famciclovir are currently under evaluation. Preliminmy data suggest 
that the activation pathways for these agents are qualitatively similar 
to those observed in Hap G2 cells. Of partienlx imp~tance will be 
to determine if triphosphate levels achieved in cultured hepatocytes 
are adequate for inhibition of viral replication and predictive of levels 
reached in vivo. 
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Z@M anti-preS2 monitorin@ durin@ combined 
corticosteroid/interferon alpha2b therapy 
in chronic hepatitis B. S.Sylvan,GZ Fei, 
GB Yao,U.HellstrSm. Dept. Comm. Dis. Control, 
Sthlm,Sweden,Jing An Hosp,Shanghai,China 

A direct binding ELISA was established 
for quantitative determination of serum Ig 
M antibodies towards a synthetic peptide 
corresponding to a selected segment(24-21) 
of the preS2 gene product containing an im 
munodominant Iinear B-cell epitope. The pre 
~slence of IgM a-preS2 antibody titers>1000 
for HBeAg pos. patients with chronic HBV- 
infection was 38% and 10% for HBeAg neg. 
subjects. Recombinat interferon(IFN) alpha 
2b with an antecedent short course of cor- 
ticosteroids was administered in 8 Chinese 
patients with chronic HBV-infection. The Ig 
M a-preS2 reactivity was consequitiveiy mo 
nitered during treatment and patients ~ere 
foilowed for more than I year. A cIose ass. 
between the presence of pretreatment IgM a- 
preS2 in serum and the capacity to respond 
favourable to the combined prednisone/IFN 
therapy was detected. The IgM a-preS2 titrea 
decreased during treatment with subsequent 
ioss of detectabie antibodies 8-16 weeks 
after the initiation of therapy. This dscre 
ase was concomitant with an ALT augmenta- 
tion preceeding the disappearance of HBV- 
DNA and HBe/a-HSe seroconversion. No iong 
term remission was observed in treated pa 
tients who lacked detectable levels of pre 
treatment IgM a-preS2 in circulation. 
(Fei et al,J.Med. Virol. 46:138,1995) 
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