
A compound of formula: 

or a salt thereof wherein: 

A is CH2 or a bond; 

R27 is hydrogen, benzyl, or SiRd2Rc; 

R6 is C1 to C4 alkyl or phenyl; and 

Rd is C1 to C3 alkyl. 



WE CLAIM: 

1. A compound of formula: 

off a salt thereof, wherein: 

A is CH2 or a boad; 

R27 is hydrogen, benzyl or SiRd2Rc; 

Rc is C1 to C4 alkyl or phenyl; and. 

Rd is C1 to C3 alkyl. 

2. A compound as claimed in claim 1, in which A is a bond, and R27 is hydrogen. 



The present invention relates to a compound -3. 

RELATED APPLICATIONS 

This ajyplication claims the priority benefit of U.S. Provisional Application 

No. 60/432,549 filed December 11,2002, the disclosure of which is incorporated 

herein by reference in its entirety. 

B ACKGRQUM) OF THE INVENTION 

Entecavir, [lS-(lo^ 3a, 4P)]-2-amino-l,9-dihydro-9-[4-hydroxy-

3-<hydroxymetibiyl)-2-rne<hylenecyolopentyl]-6H-purin-6-one, is curr«atly being 

evalisatfid as a drug for x^e in treating hepatitis B viral infections. 

Entecavir and its use as an antiviral agent are desmbed ia U.S. Patent 

5,206,244 to Zahler et ah, assigned to the presMit assignee. Improved process^ of 

preparing entecavir are described by Bisacchi et al,. in WO 98/09964, also to the 

present assignee. 

Colonno, et al in WO 01/64221 describe compositions containing a low dose 

of entecavir administered on a daily basis to treat hepatitis B virus infection and/or co-

in&ctions. 

SUMMARY OF THE INVENTION 

This inveaation is directed to various metiiods fat preparing entecavir as redted 

in the claims appeaaded hcaceto. Entecavir (the conqpound of formula 21) has the 

stnictural formula shown below: 

0 

H # 21 

This invention is also directed to various intermediates useful in the 

preparation of entecavir and the mettio(k of prqjaring such intermediates. 

1 



This invention is also directed to a resin adsorption process for isolation and 

purification of entecavir and iatermediates thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

ABBREVIATIONS 

For ease of reference, the followiag abbreviations are used in this application 

and have the meaniags given below: 

Ac = acyl; 

AP = HPLC area percent; 

Bn = hsDzyl; 

BHT = 2,6-di-tcrt-butyl-4-meaiylphenol; 

CHP = cumene hydroperoxide, or a,a-dimethyIbeii2ylliydroperoxide; 

DCM = dichloromethane; 

de = diastereometric excess; 

DBU = l,8-diazabicyclo[5.4.0]\mdec-7-ene; 

DEAD = diethylazodicarboxyiate; 

DEMA = diethoxymethyl acetate; 

DIPT = (-)-diisopropyl tartrate; 

DMAP = 4-iy;iV"-dimethylainiQopyridine; 

DMF = iVjiV-dimiethylfonnamide; 

DiPMA= di-isopropyloxymethyl acetate; [(iPr-0)2CHOAc]; 

DMSO = dimethyl sulfoxide; 

ee = enantiomeric excess; 

Et = ethyl; 

EtOAc= ethyl acetate; 

EtaN = triethylamine; 

FMSA = fluoromethane sulfonic acid; 

HCl = hydrochloric acid 

IPA = isopropanol; 

K2CO3 = potassium carbonate; 

KF = potassium fluoride; 
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KHCO3 = potassium bicarbonate; 

KHMDS= potassium hexamefhyidisilazidft wjjofSssfite 

bis(trimeth.ylsilyl)aimde; 

KOH = potassium hydroxide; 

KOtiBu= potassium rert-butoxide; 

LAH = lithium alumimim hydride; 

LiOH = lithium hydroxide; 

m-CVBA= • meta-chloroperbenzoic acid; 

MeOH = methanol 

MOP = 2-methoxy-2-propoxy-acetaI; 

MSA = methanesulfonic acid; 

MTBE = methyl tert-hutyl eOier, 

NaBEU = sodium borohydride; 

NaiCOs = sodium carbonate; 

NaHCOa = sodium bicarbonate; 

NaH = sodium hydride; 

NaOH = sodium hydroxide; 

NaOtBu= sodium terZ-butoxide; 

NMP = N-methyl-2-pyrrolidinone; 

TMS = trimelhylsilyl; 

PPTS = pyridinium 4-toluenesulfonate or pyridiniump-toiuenesnlfonate; 

PTSA = para-toluene sulfonic acid; 

Red-Al® or RED-AL® = sodium bis(2-me1hoxyethoxy)aluminum hydride; 

TBAH = n-tetrabutyl ammonium hydroxide; 

TBHP = I'er^butylhydroperoxide; 

TEOF = tri-ethylorihofoimate; 

TFA = trifluoroacetic acid; 

THF = tetrahydrofuxan; 

Ti(0-iPr)4 = titanium (IV) isopropoxide; 

TiPOF = trisopropylortliofoimate; 

TMOF= trimethylorthoformate. 
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DEFINTriONS 

The following terms shall have, for the purposes of this application, includiag 

the claims appended hereto, the respective meanings set forth below. It should be 

tmderstood tbat when reference herein is made to a general term, such as acid, base, 

oxidizing agent, etc. one skilled in the field may make appropriate selections for such 

reagents from those given in the definitions below, as well as from additional reagents 

recited.in the specification that follows, or firom those found in literature references ia 

the field. 

"Anhydride" refers generally to compounds that will react with water or 

solvent to fonn an acid, e.g., including carboxylic acid anhydrides having the formula 

R-C(=0)-0-C(=0)R', -wiierein R and R' are selected firom alkyl or aryl groups, as 

defined below, more preferably, whereia R and R' are selected fiom methyl and ethyl. 

"Acid" refers to any compound that contains hydrogen and dissociates in water 

or solvent to produce positive hydrogen ions, as well as as well as Lewis acids, 

including but not hmited to acids such as hydrochloric acid, sulfuric acid, phosphoric 

acid, acetic acid, trihaloacetic acid (e.g.,TFA), hydrogen bromide, maleic acid, 

sulfonic acids such as toluenesulfonic acids and camphorsulfonic acids, propionic 

acids such as (R)-chloropropionic acid, phthalamic acids such as N-[(R)-1 -(1 -

naphthyl) ethyl] phthalanaic acid, tartaric acids such as L-tartaric acid and dibenzyl-L-

tartaric acid, lactic acids, camphoric acids, aspartic acids, citronellic acids, BCI3, 

BBrs, and so forth. Thus, the term includes weak acids such as ethanoic acid and 

hydrogen sulfide; strong organic acids such as methanesulfonic acid, trifluoroacetic 

acid, etc.; and so forth. 

"Activated methyl carbonic acid reagent" means a reagent effective to prepare 

a methyl carbonate ester firom an alcohol. Non-limitLag examples include methyl 

chlorofonnate, dimethyl pyrocarbonate, and the like. 

"Alkyl" as used herein includes linear or branched alkyl groups having firom 

one to t'iVelve carbon atoms, more preferably fi-om one to eight carbon atoms, and 

most preferably, firom one to fo"ux carbon atoms, ijiniess otfaenvise specifically 

described- The term alkyl includes such groups optionally having up to four (more 

4 


	IN-DELNP-2012-00604
	BIBLIOGRAPHY
	ABSTRACT
	CLAIMS
	DRAWINGS
	DESCRIPTION


