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BMS-200475, a Novel Carbocyclic 2'-Deoxyguanosine 
Analog with Potent and Selective Anti-Hepatitis B Virus 
Activity in Vitro. G.S. BISACCHI,* J.E. SUNDEEN, W.A. 
SLUSARCHYK, K. RINEHART, S. INNAIMO, S. CHAO, G. 
JACOBS, M.G. YOUNG, O. KOCY, Z. MERCHANT, P. 
EGLI, P. LAPOINTE, J. P. DARIS, A. MARTEL, R. 
COLONNO, R. ZAHLER. Bristol-Myers Squibb 
Pharmaceutical Research Institute, Pnncaton, NJ. 

A current need exists for new potent and selective 
inhibitors of human hepatitis B virus (HBV). BMS-200475, 
a novel carbocyclic analogof  2'-deoxyguanoalne, is a 
potent inhibitor of HBV (ED50=3nM) with relatively low 
cytotoxicity (CC50=30pM) as assayed in HepG2.2.15 cells. 
BMSo200475 also has selective activity against HBV 
compared to other viruses (in vitro EDs0s >10pM against 
human immunodeficiency virus, influenza virus, human 
cytomegalovirus, varicalla zoster virus, and herpes simplex 
virus type I). An asymmetric synthesis affords BMS-200475 
in good overall yield with high optical purity. For 
biochemical studies, the 5'-triphosphate of BMS-200475 as 
well as BMS-200475 radiolabelled at the 5'-position were 
prepared. The enantiomer of BMS-200475 was prepared 
and found to have poor HBV activity. Also, the adenine, 
thymine, and 5-iodouracil nucleoside base analogs of BMS- 
200475 display markedly diminished activities against HBV 
relative to BMS-200475. 
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BMS-200,475, a New Anti-Hepatitis B Compound; 
Metabolic Studies and Comparison with 3TC, 
Penciclovir, and Lobucavir. G. Yamanaka*, T.M. 
Wilson, S.F. Innaimo, and R.J. Colonno. Bristol- 
Myers Squibb Pharm. Res. Inst., Wallingford, CT 

BMS-200,475, a methylene-cyclopentane 
analog o f  deoxyguanosine, has potent antiviral 
ectiviW against hepatitis B virus (EDso = 3.7 nM, 
CCso = 30 MM). In metabolic studies using human 
hepatoma cells, BMS-200,475 was specifically taken 
up and phosphorylated to its mono-, di- and 
tr iphosphate esters. In HepG2 cells, the uptake of  
nucleoside was linear between 1 and 25 pM, but 
intracellular tr iphosphate accumulated most 
efficiently in the low pM range. At 1 pM added 
drug, [ZH]BMS-200,475 tr iphosphate accounted for 
60-80% of the intracellular nucleoside label, and 
accumulated to ~7 pmol/ lOecells (7 pM). The half- 
life was ~15 h. When compared to three other 
nucleoside analogs reported to have activity against 
hepatitis B virus, BMS-200,475 was most efficiently 
phosphorylated to the triphosphate. Following a 3 
day incubation at 25/zM added drug, the levels of  
intracellular tr iphosphate in HepG2 cells were, 17.9, 
10.3, 1.2, and 0.29 pmol/ lO e cells, for BMS- 
200,475, 3TC, penciclovir, and Iobucavir, 
respectively. This efficient phosphorylation of  BMS- 
200,475, especially at low concentrations, is one 
reason for its high potency against Hepatitis B. 
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Arabinopioctan (91kDa).~raAMP, a Novel Liver- 
targeting Conjugate Inhibits Selectively HBV 
Replication be v/h'o. L. Coil, A. Farejf, A. Alaoui l, E. 
Groman2, J. RJztkowsl~, L. Jceeplbao~, and J-P. Somm=dk--,,,sil. 
l~pmlment of Pharmacology and Toxicology, Division of ClinicaJ 
Pharmacology, Tbc Liv~ Omter, University of Alabama at 
BirmingZmm, Bir,-i~,,,,~ ~ 35294~;/~,n~ed M ~  
Inc., Camlxid~, MA~uwh,jsetts 021382. 

A tabino g al actan(9kDa).9 .l~D4t rabino fu ran as ylgleni nc. 5 ,. 
nKmoplmsphate [AG ( 9 k D a ) - ~ ]  was 25-fold mote active than 
the parent compotmd 9-~D-arabinofm'am~yindenine (areA) in 
decry, rain 8 the imm~-Jh,!~- rclP~C~Vc indic(tiara ~ B 
DNA level in HBV-tranrffected 2.2.15 ceils with an ECso of 2 pM. 
The putative active 5"-triphosphate metabolize, 9-1~-D- 
arabinofmmmsyindeoine-5"-triphosph~ (araATP), exhibited a sam 8 
IC~o of 5 pM toward woodchuck hepatitis vinm DNA polymemse, 
consistent with the anli-HBV activity of these derivatives. AG 
(gkDa)-acaAMP inhibited HepG2 cell proiilemtlon by only 16% at 
a concemration as high as 822 pM, and no effects were observed in 
the presence of 8.22 pM and 82.2 pM of the dru 8. Lactate 
production, mitochondrial DNA contenL and mitochondrial 
morphology were not affected by AG (9kDa)-araAMP at 
concentrations between 8.22 pM and 822 pM. In contrast, both 
araA and its in v iva  metabolize, 9-p- D - 
arabinofumnosylhypoxanthiee (amH), induced substantial dose- 
dependent effects on cell 8rowth, lactate prodection, and mtDNA 
steady-state levels at cceceaWatlons of 8.22 p.M and 82.2 p.M. 
Slight loss of cristae within the mitochoodm was also obset'ved in 
cells incubated with araH. In snmnmry, AG (9kI~)-araAMP 
exhibits a potent and selective anti-HBV activity ht vitro, and the 
lack of toxic effects tm host ceil mitochondrinl functions s u ~  
its father dcvctopmenL 
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Lamivudine and Penciclovir Act Synergistically as 
Inhibilors ol In Vitro Hepadnaviral Replication Peeciclovir 
T. Shaw, D. Colledge and S.A. Locamini. Victorian Infectious Disea~.;as 
~terenco Laboralory, Fairfield, Victoria, 3078, AUSTRALIA. 

Lamiv~line ([-]-pL-Z,3'-dideoxy-3'-thiocytidine; 3TC) ~nd 
pancicldw (9-[2-1~lroxy- 1-(hydroxyrnethyl)ethoxymethyl]g uani:le; 
PCV) are potent inhibitore of hepatitis B virus (HBV) replicalion. B~dh 
dn~js have entered phase III clinical trials for trealmenl of chronic 
HBV infection. LamMJdine and pancic10vir are deoxycytidine and 
deoxyguanosine analogs respectively and their modes of action and 
how they interact are matters of both theoretical and practi~;al 
interest. We compared the anliWal activities of 3TC and PCV alone 
and in combinatirm in prirea~/dock hepa10cyte (PDH) cultures demed 
from ducklings congenitally infected with the duck hepatitis B vtius 
(DHBV). 3"1"C and PCV inhibited DHBV replication Io a comparahle 
extent when used alone (50% inhibilrm/ concentrations with ~¥1 
confidence intervals were 0.55 (0.50 - 0.59) pM for 3TC and 0.35 (0.27 
- 0.43) pM for PCV. In combination, the two nocldoslde analogs act3d 
synergistically over a wide range of dinically relevant concentrations. 
Synergy between PCV and 3TCwas also obse~,ed in acutely- infected 
cells and in "washout" experimenls designed 10 assess t~e 
persistence of antiviral activity after drug rmoval. Fudhermore, tee 
combination was more alfective in reducing the normally recalcitrant 
viral cwalenlly closed cireular (CCC) DNA form of DHBV than either 
drug alone. These results suggest that combinations of 3TC and P('V 
may asl synergistically against HBV in vivo. 
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