., €3eX6T' 2 3 UL 2003 WD 00147591 PCTI E~OO 01045 PHOSPHORAM DATE, JUANRIGONO- )
Dl -, AND TRI - PHOSPHATE ESTERS OF (1R,

Cl'S)-4(6- AM NO 9~t - PURI N- 9- YL) - 2- CYCLOPENTENE- 1- NETHANO_}E@?PA@{%E RAL
AGENTS FI ELYOWATHE | NVENTI ON The present invention re rtain

anal ogs of (1R, cis)-4-(6-am no-9H purin-9-yl)-2cycl opent ene-1-net hanol and
their use in nmedical therapy. 10 BACKGROUND OF THE | NVENTI ON Retroviruses
forma sub-group of RNA viruses which, in order to replicate, nust first 15
"reverse transcribe” the RNA of their genonme into DNA ("transcri ption”

convention ‘iﬁAﬁesANb%N BILCSND FRT-FRYSPHATE Fsfohib)or @RCectsh-4-he form
of DNA) ”‘gh e im‘-gmm gﬁbvcwmmﬂmt HANOL QASTANTTIRAL AGENTS genore,
allowing it to take vant age of the host cell's transcription/translation

machi nery for the purposes of replication. Once incorporated, the viral DNA
is virtuglly indistinguishable fromthe host's DNA and, in this 20 state,
the virus may persist for the life of the cell. A species of retrovirus,

t he Human i nmunodefi ci ency vi rus”('ﬂle)THEé@VEb'ém reproduci bl y isolated from
patients with AIDS (acquired inmunodeficiency syndrone) or with the

synpt ons thamhebreeam&wtmmnpﬂemedﬁeﬂéiﬁ)&alo@kEﬁu’z Rispm-(6-ammbasiuRphesd)-ge or 25
i mmnodestruct‘l ve di seasr—r\1 Qa redl Sp lﬁ §1UbaheCt s to fatal opportunistic
i nfections. CRSPRLEr T DFNRLS' AU Nb§ @LBEIBYed with a progressive

depl eti oy of T-cells, especi aI ly the heI per -i nducer subset J\Eﬁmnmw mmm
surface marker. H 'V is cytopathic and appears to preferent and
destroy T-cells bearing the CD4 narker, and it is now generall yso5820gni zed

that HHV is the etiol ogical aBAGKGROUNBIGBIHEIVENTION conditions such as ALDS
30 related conplex (ARC), progressive generalized | ynphadenopathy (PQ.),

Kaposi ' s sarmmfusémmwgﬁap@m KNAW%QE’G«ﬁth Q&r&@h@h@% ReurR 0gi cal
condi tions, such as S denentia co mul tiple sclerosis or tropical

par apar e$ s, TaRHe HP%”%WE RAALT b 956‘?]'9/@'5'6’5[?'% (\f@"éﬁﬁ'at'% enyerdiopatlye

condi ti ons, de3eveching Gynshesi of RKIirbrh DNA), I0RcEiR XREAoRMTBI DA, mtvir%t:ﬁomeare al so
29 JUL 2003 WO 00] 47591 (f PC d' IEP 0101045 condi tions whic fr’r‘%y be treated

by appropri aJPay bejpsorpara nltch’gnreg I genome, allowing it to take advantage of the host
celi's transcription/translation machmery for the purposes of replication. Once

incorporated, the viral DNA is virtually indistinguishable from the host's DNA and, in this
20  state, the virus may persist for the life of the cell.

A species of retrovirus, the Human immunodeficiency virus (HIV) has been reproducibly
isolated from patients with AIDS {acquired immunodeficiency syndrome) or with the
symptoms that frequently precede AIDS. AIDS is an immunosuppressive or
) 25  immunodestructive disease that predisposes subjects to fatal opportunistic infections.

Characteristically, AlDS is associated with a progressive depletion of T-cells, especially the
helper-inducer subset bearing the CD4 surface marker. HIV is cytopathic and appears to
preferentially infect and destroy T-cells bearing the CD4 marker, and it is now generally
recoghized that HIV is the etiological agent of AIDS. Clinical conditions such as AIDS-

30 related complex (ARC), progressive generalized lymphadenopathy (PGL), Kaposi's sarcoma,
thrombocytopenic purpura, AlDS-related neurological conditions, such as AIDS dementia
complex, multiple sclerosis or tropical paraparesis, and also anti-HIV antibody-positive and

HIV-positive conditions, including such conditions in asymptomatic patients, are also

(ARG

*166166%




Anot her RNA virus which has been recogni zed as the causative age %‘L 2m

increasingly serious international health problemis the non-A

hepatitis VB‘;% @5 | east 80010 of S cases of chronic posirgi@nsdsusi onal
non- A, non- epatitis have been showy to be due to the virus now

identified as hepatitis C and this virus probably accounts for virtually
all cases of post transfusi onal hepatitis in clinical settings where bl ood

roduct s are reened for, h tjitis B. roximately half of the
Eases of actR WBTJ‘ﬁ?d'EF@yEfﬁg%é}ctiyiaB?{O?r@g\hﬁ'\p V"é"‘o%ﬁ'?%neousl y gver a period of
nont hs, the remai nder becone chronic and in 10 many if not all such cases
chronlc acti,v ti S W ot ent r .cirrhosis and

hepat ocel | uf"éeth?fmVrlf('f?rﬁ'h'cﬁlﬁ%sebﬁ'}rﬁﬁotgﬂ'F'édeaBEhetWgsah‘éepaﬁf?ttmcgn EEPYHY genome has
been el uci d&tnﬁds |aﬁd13}tlbﬁal\hta1m5pr6tm; ibeRrMmosMANGCE tEfatiticvias A iekstmiesfst r anded
RNA virus wit niJarities to aVVII’ atitis virus (HB IS
i | BNACRSEH PRI Bobk ST At e RB R TP hiw (R E RS of |t he
cl-ass of cl emalinis i@} idketFiediag wé,ﬁﬁnslcmmmaarutsIpa;bm\oadmwmmeaanyaach menber
of which sel ectively |n ects either nTra [an or ﬁlgéfﬁ (§1osts such as the
woodchuck afees Heotftieans ‘ﬂ@ﬁ%ﬁfpafﬁ%'l’ﬁ'm"? eHINgs Yhe RIATUSH 28 SCiegnsdi cat i on
of the hepa¢gaepdtitis ngmmas a;mebxmtew HalTef tl’fm@fe's afneeetediepatiely EirFectibl anscri pti on
of an RNA internediate, ge?estl 0 the re ersetransc i ptase is a

| ogi cal chemﬁ?lﬁ"e?p%téﬁ‘iquéw @é’{""’ WOI@ s dhe ?‘é'f‘deﬁ FRBGSHOBF 2 or wor | dwi de
i npor t ange. mbARif\vibt Alissuks caGEsi Ghl'dhglaﬁtak Ihypaansisemuatwam thé jidvengial foBdiyhosis

hepat ocel lul ar carCi ht Q% of th rld' s liver
cancer . ﬁP‘EE‘Tpa@F‘?'E‘B”t §ar6'I"°'?"?1f @thf ﬂ"?/\ﬁ’fttﬁ ﬁlﬁ\fs‘i’“ﬁﬁ@s?ﬂ?%"ﬁ%&l@&%he fever,
mal ai se, naumeﬁatew@nm thie Vidus I8 bEe@ xhaacidiidedcdsdamylaatrardad RIgA viReplithcat i on of the
virus is usual. ‘ﬁytlﬂ%g%ﬂrol | ed by the i mmune 25 response, with a course of

recovery | asf" YNMSont hs in humans, but infection may be nore
severe leading to persistent chronic liver disease outlined above. U. S.

Pat ent 24 dj X di d 2.3 d dr b

nﬁclegos :\%esilﬁﬁéﬁisﬁé’fr}’s {1@@ '?%géﬂé)%c@ﬁ?i?ﬁﬁg’ﬁﬁ? WipH Jnfe %‘29 ér'gaacrjl gg?/glsleg
masked nonopieatehetttee 38ssobicibelyselated dnsds agovesasftor hdpmmnnmtemelnmemlﬁer H V. Wang
et al. (B 00k AR ﬁelecttlvé\(e fci_cks eachgcr:rger'\nmaﬁ %av% F’lgSES.SSU%’I af e w&éu%?ﬁc?(%ﬁt? . 1998)

di scl ose thé Sy i carbocyc
di dehydr o- 2" theducm Rieamx yragbiss nhteneaminsmtoa‘ repdication oHIhe hepafleeytrisqgesome 29 JUL

2003 10 00! 442k e Tileah 808 95RRR uhhscl}i BPIK O HRRY Hlofhubdibe cor tai n

hosph
Ei g)sp 4?Eglmarthmmv9$drnaﬂ's¢ﬁpgasyls)a-lcgiqamrmpxbcraméc targebtHBY il virak athegefofl for the
treatment ofy, rrv?o!rld [&E‘?ﬁ%&ﬂ%{)n&%&é E&to ake ﬁl(laﬂ%@]%{eh 'w%g'ﬁriﬁ. retroviral

i nfections) e peci a ound resent I nventi on have
phar macoki néteptioml@lpreqamlwwmdaﬁnhwehtjrercaltshéﬂ“(oaﬂtmmoalgebmsca@sersmmm OF THE
| NVENTI ON

)

effects of infection with HBV range from headache, fever, malaise, nausea, vomiting,
anorexia and abdominal pains. Replication of the virus is usually controlled by the immune
25  response, with a course of recovery lasting weeks or months in humans, but infection may

be more severe leading to persistent chronic liver disease outlined above.

U.S. Patent No. 4,916,224 discloses 2',3'-dideoxy-2',3'-didehydro-carbocyclic nucleosides

and their use in the treatment of HIV. WO 96/29336 discloses masked monophosphate
30 nucleoside analogues for the treatment of HIV. Wang et al. (Bioorganic & Medicinal

Chemistry Letters 8, pp. 1585-1588, 1998) disclose the synthesis of L-carbocyclic 2',3'-

didehydro-2',3'-dideoxyadensosine and its use in RIV infections.



.10 therapeutic agents. The present invention relates to conmpdufdgijiof7id
formula (1) N 15 wherein: R is hydrogen; Cs-,4aryl; or heteroaryl,
optionally substituted with one or nore 20 substituents ﬁ/@&ﬁg fromthe
group consi YWY C -sal koxy, nitro, hal ogen, amino, h Xy, carboxyl at e
and esters thereof, carboxyal kyl, - HRs, and - CONR6R , wherein Rs and R,
whi ch may be the sane or different, are independently sel ected from

C -oal kyl, C ealkylaryl or Cs-,4aryl; 25 R2 and R are independently
selected from hydrogen or C, -sal kyl, Ca.scycloal kyl, Cz-sal kenyl,

Cs-ecycl oal if%g/,how 62 dREolbrbd Bt eerrelnkp\ﬁbsp\nfe@waf&s 6@(@@ c@) 2 56bdb-9H-

Ca. ecycl oal kyl') -sal kenyl, GCsacycl oal kenyl , ryl or aral kyl nmay be
optionally ews%wth?re'aiomtwet)heewnq*rerleelsefu' for t@f ywmm@év'mmrvamsgl

PCT/ EPOO/ 01 ﬁclﬁar@ukssmk LY %t@ataewr&amtsremdahwm @dmp&%%ﬁhe Evaseat

C -oal kyl, halo, hydroxy, alkoxy, am no, am noal kyl) am nodi al

t hi oal ky$, Iensiopdyve Rharmeaspitesio propestiesriehi ebrteekstheﬁ@ﬂ@@fagewaahoxya| kyl ,

- OONHRB,  angherptiNRSHgentsWherein R6 and R, which may be the sane or
different, are’i ndependent ly sel ected from C, .oal kyl, C, .aal kylaryl or
Cs-"aryl; or R~ and R3 5 can together forma 3 to 8- rrenbered ring; R' is
-ORB, -NRBR9 or -SRB, where F V be the sane or different,
are i ndependently sel ected from rogen aI kyl, C3.acycl oal kyl
Cz. sal kenyl, C~. ucycl oal kenyl, aral kyl, het eroaryl or Cs.,aaryl wherein
each C, .aaal kyI G acycl oal kyl, Cz. 10 aal kenyl, C5- acycl oal kenyl, aral kyl,
heteroaryl, 1R prksnt .ﬂvaﬁk.omté@%@@ﬁﬁoemlolfvorﬁunbmI tuted with one or nore
substituents seI ected fromthe group consisting of halo, hydroxy, alkoxy,
am ho, ami noal kyl, aminodial kyl, -SH, thioal kyl, carboxylate and esters

t hereof, car boxyal kyl, .-CO\IHRB, and - CONR6R , V\,herei n R6 and R, which may
be the sane ar different, are jjpndependently selected fromC, -eal kyl,

C -eal kylaryl or Cs-,aaryl; 15/R5 is hydrogen; C,.ealkyl; or Cs.,<aryl; or
R2 and R5 may together form r 6-nenbered ring or R and R5 may
together forma 5- or 6-nenb red|ri g; or a pharmaceutically acceptable
derivative thereof, and their ek e eatllment ,of viral 20 infections.
DETAI LED DESCRI PTI ON OF THE | NVENTI%@ZI:L\e QT‘S’ent invention features
conpounds of formula (1) R- e

R*——C—R’

=0

W Cy——

4

15 (N
wherein:

R is hydrogen; Ce-14aryl; or heteroaryl, optionally substituted with one or more

20  substituents selected from the group consisting of Ci-salkoxy, nitro, halogen, amino,
hydroxy, carboxylate and esters thereof, carboxyalkyl, -CONHR?, and -CONR®R?, wherein R®
and R?, which may be the same or different, are independently selected from Ci-salky, Ci-
salkylaryl or Ce-rearyl;

25  R? and R® are independently selected from hydrogen or Ci-salkyl, Ca-scycloalkyl, Cz-salkenyl,
Cs-scycloalkenyl, Cs-aaryl, or aralkyl wherein each Cir-salkyl, Cs-acycloalkyl, Ca.eatkenyl, Cs-
scycloalkenyl, Ce1aaryl or aralkyl may be optionally substituted with cne or more



29 JUL 2003 WO 00/ 47591 PCT/ EPOOI 01045 wherein: R is hydrogen? it af$dd;
or heteroaryl, optionally substituted with one or nore substituents
selected fromthe group consisting of C, -sal koxy, nitro, haI am no,
hydroxy, carW@#§i4tle and esters thereof, carboxyal kyl, - %{'ﬁ%l
-CONR6R , wherein Rs and R, which may be the sane or dlfferent are
|ndependently sel ected from C .al kyl, C sal kyI aryl or Cs-"aryl; R2 and R3
are independently selected from hy dro en or , C3- ecycl oal kyl ,

Cz- sal kenyl SUMItle@ISsSe'WF%%w'R@?Mfoupe@nsvsaaw C1wkvbhﬁv Ibyqiroxyvﬂ@lk@w.ranwath

C -sal kyl, Gwniseyigl, eainkyibikyl C8H 2hibAlaM YikteroCRles Cytohpiste igdiysters Béreofar yl  or

aral kyl may ngﬁmgm%pr@,\]%s ngs(td,\thﬁ:q& }é&\ i O F‘Eﬁ" \%nﬁmwwst‘ﬂg?atrﬁe olf'en ® oy

selected fr consi st n

am no, am nd4fiiggnt, a'&l’ﬁ"ﬁ?ﬁﬂf’%ﬂ”@?'“t émm‘%ﬂ?'%yé|ck5?ikvlarmbqré?mfy'c|°é %‘QIR oxyl at e
and esters tdastagther amiacxyg & kgrhbered@BHRS, and - CONKR' , wherein R6 and R7'
whi ch may be the sanme or 15 different, are independently sel ected from

C,-eal kyl, C,-eal ky| aryl s Cs-" l,;.6 OF . d R cant ether forma 3 to
8- menbered r @’?ORE"N% 9'0%?'%?&8{%9 ’R-'gh',c \Wﬁép"ethﬁé‘ﬁ‘&e it ﬂ%ﬁﬂté’ﬁe may be the
same or di f fiedepandently seldcted dorhyarapeny osGileationt, EescicioatkyinGedallemeinGs- or C, - sal kyl ,
g scyc: oal kwcloam@nmlrMnxhemw &Q:esﬁwnhwnk@dawt, uamwadalswknoamtceroaryl or

-"ary
Cs- scycl 6a| kaglﬂr?yl pcascg(fl?%lljeﬁ“ﬁ ar%fla/;, geg%?ro? Iygr(,O Csryyméy qe Rg nagéyugst{tutg f]
substi tuted %etqﬁ mfréus$t'tvﬁ9f8ée'§ﬂﬁf§fﬂ9m HE&E%‘%@'I‘%E'EM hﬁ\odmdf% 36‘P’€Yup
consi sti ng ofmiha,lamindalkglr Diyodiailyk Sty thimikyinearboayhteoad dsydrs thambfpodi al kyl , - SH,
thi oal kyl, C@m%;ggt@ow aﬁat@wwwe%m‘ RS aﬁéhbwm%‘syhe @é%\!ﬁ and

I

- f t,
|ndependentI@ngréf‘teerteé'ﬂ;gfwr'mﬁt@se§°§?dl<fnarklc‘(ﬁa'k‘é; P?@‘%ggfw(’)rr%l“a | af;Fn r a; eRS

is hydrogen; C, .salkyl; or Cs-"aryl; or R2 and R5 may together forma 5- or
6- menber ed - R n@r@enasamdo%e,wor mahemamgm@f&m D5 GsRégi@d ring;
30 or a pharmagg r%ag@#ArxarY? éée?f&trﬁp'ln%&d %#%hbgrgd J,n ereof, and their use in

t he treatnment vira HEnt of t he present invention
features conpounds of formula (11) WO 001 47591 wherein: 6 29 JUL 2003

r cT~r oo~0~oaer spHarmacsutivglir awceptyble@srivative/thereof; arllgber wainythe trogimeatrd iviral
substitubgd wrdchomne or nore substituents sel ected from C, -sal koxy, nitro,
hal ogen, am no, carboxylate and hydroxy. R2 and R3 are independently

sel ected from hydrogen, C, -sal kyl, C3-ecycloal kyl, Cs-"aryl, or aral kyl; 10
R4 is OR, NHR or SR, where R is hydrogen, C, .salkyl, C3-ecycloal kyl, or
aral kyl; or NHR' wherei n RDETAILED BESGRIFVION OFITHE KWWENTION Cs-"aryl; or a
pharmaceutically acceptabl e derivative thereof, and their use in the
treatnment _of viral 15 infections. A further aspect of the present invention

f eat ur es 23 conmpound of forrmula (I11) 20 wherein R12 is
The present invention features compounds of formula (1)

) NHy
98,

N o '
—Pe. R
; 0

NR®

REe—C—R?

C==0

R‘

()



12.02- 2001 N~ EP 000001045 7 OO 1l Il P-O P-{OH)2 OH n whereld dULs?3831,
or 2, and wherein R12 is optionally substituted by Cs-,4aryl. The conpounds
of the presg&)t004 gﬁnti on include diastereoners differing,ii:piifoabsol ute
configuration at osphorus. D asteregnmers may be present as a single

i soner or as mxtures of diastereoners. The term"alkyl" refers to a

strai ght-chain or branched-chain saturated aliphatic hydrocarbon radical
cont ai ni ng the.specified nunber of carbon atons, or where no nunber is
specified, P %rably from1 to about 10, nore preferably from 1 to about 8
carbon atons. Exanples of alkyl radicals include, but are not Iimted to,

met hyl , et W lis hydrdgem [O¥-luaryl; SIOTRRPEYI, oploktill Mostitl @O Rith ¥he orS®dte bUt yl,
tert-butyl suBRlchhs sele SOR M n G BF o FRY of aeaa.l(ax}j%tmTpa%t T i kenyl

alone or in gae" am|Ja| ght chal n or
br anched: cHa/idfP"YnSﬁr@OxY&i’rtc W";?te[fﬁ %(F‘ﬁrcétbé’aya&b"r BIONHR e and\GPNBBr wsrein &di cal

cont ai ni ng 4ndeR’ sy rhdyad theissbreror diffecat, bemdapatently Sdlecediiciom QiQalkither i s
speci fied, pg | om 2- 10 carbon atons and nore preferably, from2-6
carbon atons glkﬁéﬁgﬁgﬂsgg&gf al kenyl radicals include, but are not limted to,
et henyl, propenyl, isopropenyl, butenyl, isobutyenyl, pentenyl) hexenyl,
hexadi eny| Biradd 1Rhme lindiegenddrtly stlentm freaoh k‘m(ggi:n et asllg), C@ecmlnam/lk&laalktmmer

radi cal 49 Vm&ﬂ@dcﬂal'kml t@&a{m &Flal‘a‘fﬂyl whePeifl€ch @?QIk@b@\{@rclom'@ afkSnyRlc,.Sui tabl e
al kyl et her t hoxy, et hoxy,

n- pr opoxy, ‘écg ikS B ”a'ﬁf ?51?(%'3?’8’"3‘(% QBHP@JYIS”bg?QE“thEQ € OYE - but oxy and the
like, with %%tﬁwﬁlﬁ Ffﬁé framdhegrouriconTistingtoé Erpplk Hialer hs@roxv.n&mg@mno.r efers to
a radi cal oémihbaNef, iamihodaiRYIOISHNBoalRYIOHEREIECYOIE, chrcbiye: andlegters efepdof,aryl " refers

to & carbocyhddalR, OFBiE, dn dt&aisw(manasanmewcp%%@g%m3 cont ai ni ng

t he specifi on atons, prefe rbon atons,

and AI\/EI\‘bEIZf(J?%F{I*EI#FE"e 'WPWE”tQ/GG'SCtW'%FM’%yEL Pﬁﬁ?%i“ﬁ?"o%l@%ﬁ RAtdd pr ef er abl y
from 6-10 ceanidogetixtr doren, a Dist §-ovambérgd sngbstituted with one or nore
substituents sel ected from C - s aI koxy (for exanple) net hoxy) nitro,

hal ogen (f of, Q) car. Iate and h XY, Exanpl es of
aryl radica s | NﬁeRG fﬁrR 5re ?"d ﬁsr@l‘g }hesﬁ For%& h@ﬁ i ndenyl ,

i ndanyl , azl@l‘jﬁm‘ﬁ'ﬂ"ﬂi’ salestesifyam hysroee @Céwlkvleﬁqelfvtﬂh%kv ﬁkﬂé'keﬂvhés term

"het er oy cl &ycloziteayicargikyl,ihateewihion 8l iad wivkrein eadhal: betityl, Cakyrloalkgf®rs to a

St gg'r gciérl gﬁgﬁﬁr@% avgl&w%&&we%mw;u ol Hagbpé n%nélu% smmﬁeg%mﬁy% ;/C
be optional PYF %éﬁ%ﬁf‘@étéaerﬁ?se"?ﬁ gé’ E'(’% 'bgro'ﬁé‘é)ﬁs'ﬁ@ f'baé E’Y"téoxd &%t s of one or
mor e car bonaainoramingatkyk, pmwpwaiévl.t—éHftb'mlkwh@aréwmwnd es_telssi@reeﬁt ed fromthe

group consi aarbmalwl -OONARSOS,-CONBBRRhaedl RSsHdRAIwhichSndybethetemebn, the terms
‘nitrogen apgesih b, E)Er?dreg s%fpétedp%'d’% P YalR tgoF&.aafr rmof nitrogen and

sul fur, "and t he duaterni ze orm of any él C nitrogen heterocyclyl

radi cal may be attached at any endocyclic carbon or heteroatom which

rersql ts i n Rhishydregeni Onalbfl; @ Cstaill @ RS brdiR®tmay eogePrefoen p dotetentxrsdc| es

i nclude 5- 7nw§8mraﬁeinm%y&her%ms S H@VRLRRr@Ning; 8- 10 15 nmenbered bicyclic
het erocycl es.” Exanpl es of Such groups include im dazol yl, inidazolinoyl,

i m dazolidinyi, quinolyl, isoqinolyl, indolyl, |ndazonI, i ndazol i nol yl,

per hydr 38yr Iodglglg,qrmaceu‘ucalIy acceptable derivative thereof,'and their use in the treatment of viral

infections.

An embodiment of the present invention features compounds of formula {l)



pyridazyl, pyridyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, pyrazol
pyrazi nyl, quinoxolyl, piperidinyl, pyranyl, pyrazolinyl, plpafgzh M&d
pyri m di nyl ,wayt4@azi nyl, norpholinyl) thianorpholinyl, iagf/yi»o))miolm enyI
triazolyl, thiazolyl, carbolinyl, tetrazolyl) thiazolidinyl, 20
benzof uranoyl, thianorpholinyl sulfone, oxazolyl, benzoxazolyl,
oxopi peri di nyl, oxopyrrolidinyl, oxoazepinyl, azepinyl, isoxozolyl,
i sot hi azolyl, furazanyl, tetrahydropyranyl t et rahydrof uranyl) thiazolyl,
t hi adi azoyl, di oxol yl, dIOXI yI oxathlolyl benzodi oxol yl, dithiolyl,
t hi ophenyl, tetrahydrothio sulfolanyl di oxanyl ) di oxol anyl,
t et ahydr of ur odi hydr of ur anyl, ﬂet}ahydropymanodihydrofuranyl
di hydropyranyl, 25 tetradyrofur dhurs ogﬂd tgtrahydropyranofuranyl The
term "pharnmaceutical ly acceptable |vat§vé" as used herein, means any
pharmaceutical |y acceptable salt, ester,, : Salt of an ester, or other
derivative of a conpound of this i nvention_ mhlch upon adnlnlstratlon to a
reci pient, is capable of providing (dlrechV 30 or indirectly) a conmpound
of this invention or an inhibitorily act|We net abolite or residue thereof.
Particularly favored derivatives and prodrugs are thd8e that increase the
bi oavai l ability of the conpounds of this invention when such conpounds are
adn1n|stere%mem%19 JUL 200 NOOOR R--NR R R-O to WO 00l47591
rcTlrrool ol 045 16 a mammal (e.g., by allowing an orally adm ni stered
conpound to be nore readily absorbed into the blood) or which enhance
del i very sof R Benygragen Cseoyipm hatdrobqgl, aptlonallycghstakedodtmme oneote (e. g., the
brai.n or |y ounds of
ol & (1) A B 0 L«
derivatives may herelnafter be referred to as conpounds according to the
i nvention. M efdRY e insepgrdentl selestedifermtpdengen, CisalyldCsgaveipalkvh €b-watd, arhe
conpounds | isgdigat in Table 1. Table 1.
EER‘RBR'R52PhHNbCNbH3PhHNbOEtH4PhNbHCNbH5PhHNbOCHEPhH6PhHCHEPhCNbH?P
hHCHzPh HHCHaPhCHHQPhN@NbCNleOPhHCHzPh(4 0-t CNlelPhHNbO-J-PrlePh
HVEO- t - BuHL 3P oNHR. of B rABE BvEdticoey GapiliSees ORARAYBIOEREB Ph ( 4- OMe)
OMeH17 PhCH~Ritdeiifie R’ Nigs caley!, Nalkiy!, or Ce.raryl;

or a pharmaceutically acceptable derivative thereof, and their use in the treatment of viral
15  infections.

A further aspect of the present invention features a compound of formula (Ill)

20

wherein R" is
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Exanpl eR RzR R4ARS18PhCHz CHVez HOMEH19Ph~ ~- HOVEH20Ph~ ~' ' an
| HQVE H21 Ph CHVe ~HOVE H2 2Ph CHz OOz MeHOMEH23PhH ~R / RS = 23 JUL 253
(CHz) 30WEe- 24PhHCH( Me) Et OMeH25PhHN- Pr OMeH25PhHCHz PhO- i - Pr H27PhHCHz PhO- t - BuH2
8PhHCHz PhOCHz - t - BuH29PhMCHz PhOCHz PhH30( 2- COz Me) PhHMe OVEHB1( 4- PhCOCH=CH) PhHM
e OVeH32PhHHOVEH33PhH - Pr OMeH34Phg
. HCHz CHz SMe OVeH35FhMe Me OEt H36 hI\/HI\/EO i\-
(CHz) OVeH39Ph- R JR .
( CHz) s OVEHA0PhHCHz COz Me OV HA L ( ngP
of the present invention include
R, ci s)-4-(6-Am no-9H purl n-9-ylj-2-cycl opent ene- 1- net hanol 0-( phenyl
nmet hoxy- L al ani nyl. hor.am 12
R cis)-4- (6- AR \EIF’% @31 % ﬁy”tné"e&!y | Sptionally substitutedhby Coarpheny

et hoxy- Lal ani nyl )phosphoram dat e;

R, ci s) - 4= 6 Am no- 9H; i n ent t (phenyl
/et hoxy- € Compiigg ﬁﬁzfspfws%éﬂ&aé%*e@? R EPrEEB BTG in e
al ani nyl jysohaplonfigardtiore at phosphorus. Diastereomers may be present as a single

iR cis 2- cycl opent ene- 1- met hanol 0- ( phenyl
E)enzyl oi?éwgfgﬁm @B‘)t'?rl_% ﬂfg&g?@oﬁeks y P (P y
R, cis)-4-{6-An no-9H purin-9-yl)-2- cycl opent ene-i - met hanol 0- (phenyl

t h 4 L
oty AL SRR Gttt SIS e,
et hoxy- Lbysagarbemmdical romagininbingsperif @ynl(m er of carbon atoms, or where no

R, Ci S) - 4n bW IpecEd) Féf&‘a@ly)fh)m hﬁﬁ%ﬁpﬂﬁﬂiﬂ@ FEféFBBIZ@FHM 1 to about 8

%E?E?G”Xq@é&ﬁ%gﬁ% s 0 o1y 3ol e it it b meshy gy

et hoxy an-propy] |§®Srbﬂlgﬁé&ltﬂMbdﬂmbﬂS§éme@W et Butyl i;entyl isoamyl, n -hexyl
R, cis)-4- é(gtArrll no- 9H purin-9-yl)-2-cycl opent ene- 1- net hanol 0-[ phenyl
met hoxy- {! heiS€: but yi t yr osi nyl )] phosphor ami dat e; (1
R, cis)-4-(6-Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol O0-(phenyl
i sopr opokye tetm "alkanillri)alldr(tfmshpbahbmiatﬂ@t mth(ainy other term, refers to a stralght-
R, cis)-4-(6-Anm Hp r|n9 cclo Pehl than émenyl tert
but oxy] L<shain Qr Sﬂ"fﬁ?fb§ ?fBr"éﬂﬂ dé}{goly-( sat rate aliphatic droca on ra

R, Ci s) - 4cdrftatiind e%;azaﬂéd RoPo¥ of-cartiey HOME by dRreln S RLMBEDS sfclfiRBeNY!
(2, 2di et hyl pr opox L- al ani nyl ] phosphoram date; 20 (i

R, cis)- 4p'(eéemhiyrfoorm2r ﬂomarbog ayor)ws ancbporoprsfarets-fomat featben atosheny |

R i o) - aYstl SRR Ring BYE SBLGE RS AREN b e areReny:  pheny)

et hoxy - sbgrepeivl] blﬁh@ﬂﬁb@dlﬁ?ﬂ Ripeatenyl, hexenyl, hexadienyl and the like.
(IR cis)- 49@8 A no- 9K puri n-rg- {‘/JI) 2‘)cycl opent ene- 1- met hanol 0- ( phenyl

met hoxy-L25 (0-net hyl tyrosinyl)]phosphoram dat e;
) The term “alkoxy” refers to an alkyl ether radical, wherein the term “alkyl” is defined

O
Br H37PhMeMeOCHz - t - BuH38Ph- Rz/ R
P—(OH),
OveH42HVeEHNHVEH Pref erred conpounds

above. Examples of suitable alkyl ether radicals include, but are not limited to,
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy

and the like, with methoxy being preferred.

The term “halo” or "halogen” refers to a radical of fluorine, chlorine, bromine or

iodine.

The term "aryl" refers to a carbocyclic aromatic radical (such as phenyl or naphthyl)
containing the specified number of carbon atoms, preferably from 6-14 carbon atoms,
and

AMENDED SHEET



(1 R cis)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- net hanol pg(g@reryﬂb:{

met hoxy- Dphenyl al ani nyl ) phosphoram date; (1

R, cis)-4-(6- H purin-9-yl)-2-cycl opent ene- 1- net ha aheny!
met hoxy- Di eucl y‘ﬁfghosphor am date; 30g "Rl

(iR cis)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene-1-net hanol O0-[ phenyl
met hoxy- Dt r ypt ophanyl ) phosphor ani dat e; (1

R cis)-4-(6-A n-.9- 2- cyc t hanol O-[ phenyl
met hoxy- D MBI B gt G p3BR R BRE A B AR S mort
trypt ophanyc,bbqﬁh&atsheleaeﬂ dtreGs-c blkoxy (for example, methoxy) hitro, halogen (for example

Eet(‘.: Ihg(y Dv (,ﬁhﬁﬁ%).‘ %)rwﬁ&g(ﬁg)fyg?mgﬁthgdroxyc¥xamp es oi ara ad1 c-ag?r;[cnx%c %ut are gg)thenyl

(1R, ci S) - 4-linBtedtd PEenYtingphthyn inBenyl, Jnd2nyt; yallmpleficedngl, dnthreéchdRad thedikgphenyl
di et hozsy Daspartyl ) phosphor am date; (1
R, ci s)-4-(6- Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol 0-(phenyl

net hoxy- Lpriak idil “hetaoeyd stunt deih QOml(nﬂatlon with another term, refers to a stable 3-7
R, cis)-4-(6- Argéno 9H- p

met hoxy L e ﬂeéji mmo;:%gﬁﬁmg%’y&mra\gt \ég qgneenS?eret?blcycpeﬁquoncgllchc rmg elhlcﬂyl
R ci s)-4-(6s Amenm&’elteﬂw Utk fdratdd) and-wihichl reaye bptivdrally-baRidRA Ak mandcpdieny |

met hoxy- Lnor val i.n hos hor.am dat e 1
o er oy ar (b1l PRI o0t oGP AR BB R ety |
i Sopr opaxy-sepbted yrloal taﬂgm_yb )@hﬁt&@h@hl&ﬁbdﬁb)@gen(aﬁd sulfur. As used herein, the

T Bt B e T i H DB Skn Sl ST
R C|)s) 4- (Gafﬂrthmqua%ﬂmpwﬁom Bﬁanl/bas}rmrlyoglempemterﬂe/cm-ramalnmapﬂ;e d¥tabiaeny!
2, 2di mret h ni n

gl R c: g? 4y ef& °M§°§fib§ a\? I g"&}é‘ﬁ% Férﬁ%t'oi' ?réftﬁgﬁgfucﬂ"‘t phenyl
benzyl oxy- Livkfenyd Bdtemc\m;els )nplbd)s?p;hm:mhtrddahmnoeidﬂc béteRryeiesynds-(06- Am

I n?hg;l;/? f;&sirﬁl?%v*ii %Fc)slkbeﬁg cgﬁ]}zse e@%les(q_ suc% groups mL|{JgeC|arJ%zorE? .m%x%’J Poy?nyl
R cis)-4- (ammmrﬁyl—hmuolylns@rmly) +nﬂelgzlymanlelnmamehnb#yrmtrhmmplyndazyl

hos d
(1 R cie) - a2 BesahPrBERARY PRFGRY, WFSMESL pusllf nd RUPREREI 0. (Phany

met hoxyqgl ycplpryid)rpyhowprhuhrp&mafaylmlpe(atmyl pyr|m|dmyl pyridazinyl, morpholinyl, ] |
R, ci 6 Y IS : . 3 Q- ( pheny
met(‘.:lhzz(y L\(/a'hfér';?o%}vﬁ F}Hllé/ lee%é%{r%zo?\?g%ﬂo%e&;b%m% %etﬂ?otlﬁ,qmgéolugny(l,

R, cis)-20( 6bmmfnm9ﬂ+tplampmh@myllsylf@mcpfezObqbémzmeomrquimidi@w

0- [ phenyl (%Eﬁmmmk’l@ogi gln:}él‘:% W%%}ﬁngﬁﬂatﬁ%o‘m :[l?rgzagﬂ tetraihy%ro?yr?.'ng |

R, ci s) - 4- ( 6- Am no- 9H pur | E'/ pent ene- ano
et hoxy a, atetratwdmjw}qw!gmagquw l)aqjmygl Whiigxiew, oxathiolyl, benzodioxolyl,

(I'R cis)-4- iy Wﬂﬂ%pﬁé‘r\'&pWﬂa%{d%th%hegyl SURIARCBLENG; dowdRhjianol  0- (phenyl
! SOW opoxy tetahydrofurodihydrofuranyl, tetrahydropyranodihydrofuranyl, dihydropyranyl,

25  tetradyrofurofuranyl and tetrahydropyranofuranyl.

The term “pharmaceutically acceptable derivative”, as used herein, means any
pharmaceutically acceptable salt, ester, salt of an ester, or other derivative of a compound
of this invention.which, upon administration to a recipient, is capable of providing (directly

30  orindirectly) a compound of this invention or an inhibitorily active metabolite or residue
thereof. Particularly favored derivatives and prodrugs are those that increase the

bioavailability of the compounds of this invention when such compounds are administered

25

)
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R cis)-4-(6- An1 no ON- puri n-9-

(2, 2di et hy
R cis)-4-(6-

gl

met hoxycycl
R cis)-4-(6

R cis)-4- (6b

a- di net hyl gl
yl)

yci nyl ) phosphor am dat e;
- 2-cycl opent ene- 1- net hanol
) a, a- di met hyl gl yci nyl ] phosphor am dat@gsrdpdonioss
H purin-9-yl)-2-cyel opent ene- 1- met hanol
met hoxy5 cyclopentaneglycinyI)phosphoranidate
R, cis)-4-(6-Am no-9H purin-9-yl)-2- cyclopentene 1- met hanol

B%erﬁﬁﬁ'ﬁg e/% Mumng?g
di met hoxy- Labspraed it thabloptior whi

t}en

-‘cycl opent en
chl aehanceldglivety of the parent compound to a

0- [ (4-chl oro@%&g c?rjﬁﬁagﬁénme% ¥lllel)br£n 6§ %wgrﬁi

R, ci s) - 4- (6- Am no- m+punr19 yl)

(1

&red doh

] rbla

OI’ am

gound 1o bﬁ

mor
ano

(1 29 JLh_
0-[ phenyl

0- [ L- ( Nn&t h§dn) powiesodf doraniar()] (Np#raid hamdethtidee anasadicelinaseeptableadvatives

pharnaceutlgg%
present i nven

Cs-"aryl,
and R4 is
aspect of t
R is Cs-
met hyl

pr esent
i s hydrogen.
conmpounds of fornul a
30 W

hefeif

1 on

presen

or ethyl.

ahmk, .R2 is nethyl,
Mor e preferably,

I n anot her a

en R and R are di

or aral

I'mvent
R

(1

{fdrent,

amno acids is preferred.™
preferred conpounds of the pre

rg‘\i’ufaﬁ ?‘eat LSI()QIKC

B ARl R 49654 dahb

eatures a co
R~ is C, -salkyl

feWé@ '&cﬁﬁ uﬁeds df%

kyI R

res

i s hydrogen,

R

ect of the present

i s phenyl.

RBRNBE R PERE e it

i s hydrogen,

a
and R

is OR where R
I'n anot her aspect of the
invention there is provided conpounds of formula (11) 25 wherein R
i nvention there is provided
1) wherein R2 and R are not both hydrogen.

or

nan
fay

0- (phenyl
0- (phenyl

re%)d”(phenyl

f{ Qacﬁ'%éa rent species.

) - 2- cyclopentene 1- met hanol

(;urther aspect of the
wherein R i
C, , sal kyl

lugg’ tl‘?eCcXﬁhaﬁrldg?’sltqrd n? Qa

s H or
ar al kyl

f“preferred

a (') wherein

is

the Lzconfiguration of naturally occurring
B WO U0/ 47591 14 PCT/ EP00101045 More

t

veﬁflon i nclude (1

R, cis)-4-(6-Am no-9H purin-9-yl)-2-c Vtﬂbpentene 1- met hanol O0- ( phenyl
met hoxy- Lal ani nyl ) phosphor ani dat e; Rt
(1R ci s)-4-(6-Ami no-9H purin-9-yl)-2- Cysopent ene- 1- met hanol  0- (phenyl
et hoxy- hglanlnyl)phosphoranldate (1
R, ci s)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- net hanol 0- ( phenyl
met hoxy- Dal ani eydmph¢sphor R'm dat ¢; (R? R® R®* | R®
R, ci S) - 4- ( 6- Amd-Ro=QH 1 puH-R=C.yl ) 2. cvclogent ene. 1. peihanol-0i{phenyl
benzyloxy-LaIaniﬂvl)rhosph%ranidate;ﬂlo 1 Me OMe H
R, ci s)-4-(6-Am n@ 9H{puri nRO-yl ) -{2- cHcl opent erdde 1- nef hai®dt Of ( phenyl
met hoxy- Lphen rauanlryl)pﬁmsphoranlqage (T H OMe H
R, ci s) - 4- (6- Amrng=9tHpurimgS=yH)=2=cycto 1= ‘h'aeﬁrza;hﬁ-l\p’i"im |
th -Lph Hﬂaﬂﬂ%++phmﬁ#w*mﬁda e—
et hoxy-Lpheny 6 P H CHzPh OMe H
7 Ph H CH2Ph OEt H
) 8 H H CH2Ph OH H
) 9 Ph Me Me OMe H
10 Ph H CH2Ph(4-0-1-Bu) OMe H
11 Ph H Me 0-i-Pr H
12 Ph H Me 0-t-Bu H
13 Ph H Me OCH:z-t-Bu H
14 Ph H Me 0CH,—< H
15 Ph H CH.CHMea OMe H
16 Ph H CH2Ph(4-OMe) OMe H
17 Ph CH:Ph H OMe H




(1 R cis)-4-(6-Am no-9H purin-9-yl)-2-cyclopentene-1-nmethangl 3 JU_ 2503

0- (L- phenyl al ani nyl ) 15 phosphoram date Di sodium Salt; (1

R eis)-4-( G‘Wﬂ‘sﬁH purin-9-yl)-2-cycl opent ene- 1- net hangdraBnéfany!

met hoxy a, a,-dinmethylglycinyl)phosphegam date; and pharmaceutically
acceptabl e derivatives thereof. 20 Pharmaceutically acceptable salts of the
conpounds of the present invention include salts of a basic or acidic
portion of t U"E‘;’Jﬁ‘fé' te—Sgts—ofra—past¢noi cﬁay meyTheforn G'Rby or gani c
car boxylic adi ds Wieh as acetic, {lactic, [tartaric, malic, isfthionfic,

| act obi oni ¢, [andisucgi ni c Bici ds, |@HgMMeg [ sul phAni ¢ a¢i dsMe such Has
met hanesul phomTyg ETIFAMESUpPITONT G, ) ®ENIZENESHI PIomT &ﬂg 0
p-t ol uenesul pghoni ¢ agi ds and i norjg a¢i ds, such as hydrochloric, 25

sul phuric, phosphorig and squhariEZE;}ds. Salts of an acidig nmoiety may be
fornmed by an Eppygprifate bese T Suchas g al kg metat gffor cxH:urpII e,
sodiunm), an al kal'tne|earth (for @x , |magnesi um ¢al crum} anmmoni um and
anmoni um sal tis. Prefgrred esters |o ¢onmpounds acg¢ording fo the

i nvention may hczilllultpbllultpﬁlly 36 \iig,u' fru_llthv uingviud gy ops: (1)
carboxylic acjd-&ster y 85 dfication of lthe hydroxy oups, in
whi ch the nont cafbonyl moi Bty of [t4CEMEBoxyli B acid|poP¥fon| offthe ester
grouping is seleesed |fromBlirai gt oH brandtygt= gk n|al @Ye (f or- exgnpl e,
acetyl, n 20 JGE 2003 WOpPUT 47991 |5 PCT7 J&IRMPEDT045 ofmepy| . A -butyl, or
n-butyl), al kKexygtkyt—tFersexarphe—nethoxyrethiy—ara h“l fqi eikanpl e,
benzyl), aryl xyAPkyll (for exanplle Irhlhpnrxymn vi) 3 gfn examl e,

I

, ryr
pheny! optiongl | $SsubistituPled by,| fol exanpl eCH:l ogén 0-EPr. . hi Y1, | or
H
[t
[

C, - <al koxy or| am2no) ;| (2) Bulfondte éisterls, sthPh as al loyi-Bu of
ar al kyl sul f onytT~ 0T [eXanppg, netnangsul ToNyTgLpl 3)  AgchiRe-ee| 0 gsters (for
5 exanpl e, L-pady—or—t—t+sgletey)-—C4H—phospappate—esters—apd—{5) nono-,
di - oFrptri phogph Po dsters’ Iheyrﬂmql h;t: qu th may hgaﬁ’EELjetﬁpé erified
by, for exanp|e, 38 C| s@-G:Melbl lor fteact]i ve d¥tivatijveOMRer fofH of by a
2,3-di (GCs-z<)acgh gl {scBHGOCH=CH)PBluCh Hest grs, umt ess qt hemai s¢ sipec| fi ed,
any al kyl noi Ty 3presSent agyant ageouy y qontal fs 1U‘TrogM€Jt I3 —Car bon

I Ay fir a1 a—Ga colar hao Atl e ner-onA ol £ o
car bon ot ons, | At eycl o 1B oni oty ik eadar L uch qat DVE allafs aheousl y
cont ai ns 34 Ph. " H CH2CH2SMe OMe H i
35 Ph Me Me OEt H
36 Ph Me Me 0-i-Pr H
37 Ph Me Me OCH.-t-Bu H
38 Ph - R*R® = (CHa)a OMe H
39 Ph - RYR? = (CHa)s OMe H
R 40 Ph H CH2C0:Me OMe H
) a1 (@-ChPh H Me OMe H
42 H Me H NHMe H

Preferred compounds of the present invention include
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-L-
alaninyl)phosphoramidate;

5  (1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! ethoxy-L-
alaninyl)phosphoramidate;

(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! methoxy-D-



from3 to 6 carbon atons. Any aryl noiety present in such esters W
advant ageously conprises a phenyl group. 1S Esters of carboxy? &t dlimayicd

i nclude al k al kyl, aral kyl, and aryl esters. Conp ( forml a
(1) and (II&%@M%E made by nodificatjpons of the pr ocedu?@gﬂgoelbs)lfg?sl bed in

Bi ochem 8i ophys. Res. Commun. 225:363-369, 1997. 20 The present invention
further includes a process for the preparation of a conpound of formula (1)

whi ch conprj L.on.,of . a conpound of formula (I1V) NHZ NN NN "OH (I1V)
25 wi t h Spcﬂﬁfﬁ%@hﬁ&ﬁﬁdf?@% a (V) 29 JUL 2003 WO 00147591 16

PCT/ EPO0/ 01085isp4-46-AminesdHRpurifRS-yR2=-cyclopdrBen€- 1=@k thi o) Ovlbtﬁ:hﬁlbanzll?oxy-LRS_ a(rje atS
her ei nbef or I ped for. formula (I). 5 .y The reaction may be carried ou
in pyridi neiﬁargﬁ)ipﬁ%ﬁféqr?@fj?tﬁhydrof uran or acetonitrile in the presence of

t - butyl magli8siskn(@Amino-gte p(rBadFi-tyclopdntenk- 1-mBh o Ophel GRibRy-LReS. Cor nm
225: 363- 369 r(el ?Q). The phosphochl ori date internedi ates, conpounds of _
formul a VI?, "ﬁa‘y |Bg)pl§?sg AP B Secor di ng to WO 96J29336, incorporated herein
by ref erenc@th}-eﬂﬁ}ﬂmm-%@ﬁl‘g&m)%cydbpenﬂeneNEﬁetgﬂbgglAfpheégQ@rmxﬁ% 11‘741?- 175?;
and McCui gap et al. tiviral, Res., 1997, 35, 195- . npounds of fornula
(1V) may ge&ﬁﬁ?ﬁf%‘g%@@%ﬁphﬂwgatﬁxarrpl e 1 or by any method known in the art.
15 The pr es@Rkis)-M@AmireRIH-parirhesyl)i2ngtluptesena- Iphaeams 0f(pr the preparation of.

. . . ar at
A compound QlenliaHynkbhdrailbe BisRSHECS Teaction of a conpound o

10 {1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! methoxy-
a, a,-dimethylglycinyl)phosphoramidate;
(1R.cis)-4-(6-Amino-9H-purin-8-yl)-2-cyclopentene- 1-methanal 0-[phenyl methoxy-1-
(O-tert-butyltyrosinyl)lphosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl isopropoxy-L-

15  alaninyl)phosphoramidate;
(1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl tert-butoxy)-
L-alaninyl)phosphoramidate;
(1Rcis)-4-(6-Amino-9H-purin-8-yl)-2-cyclopentene- 1-methanol O-[phenyl (2,2-
dimethylpropoxy)-L-alaninyllphosphoramidate;

20 (1R.cis)-4-(6-Amino-9H-purin-8-yl)-2-cyclopentene-1-methanol O-(phenyl
cyclopropylmethoxy-L-alaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanol O-(phenyl methoxy-L-
leucinyl)phosphoramidate;
(1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-[phenyl methoxy-L-

25  (0-methyltyrosinyl))phosphoramidate;

(1R cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol 0-(phenyl methoxy-D-
phenylalaninyl}phosphoramidate;
(1R.cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-(phenyl methoxy-D-
leucinyl)phosphoramidate;

30 (1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-[phenyl methoxy-D-
tryptophanyl)phosphoramidate;

(1R cis)-4-{6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-[phenyl methoxy-D-



_NH2 NNNN'CH( IU 20 wth a conmpound of fornula (V) z ~q~rrz.-ﬁa3~V\D
U0/ 47591 17 PCTI EPOO 01045 0 Cl-11"0 R NH Rz~ _Ra C=0 (V) 5 \%/n'er n Cped -

R' are as hg/fjopbgfore defined for formula (11). The reaehrigpooorey be
carried out in pyridine, pyridine-tettahydrofuran or acetonitrile in the
presence of t-butyl magnesiumchloride (Balzarini et al., Bfochem Biophys.
Res. Comm 225:363-369 (1996). The phosphochl ori date internedi ates,

conpounds  ofyd&aRIBhé¥horadRateRY be prepared according to WD 96J29336,
i ncorporated herein by reference hereto; MCuigan et al, J. Med. Chem,

1996, 39, 1RG4 4EAmINONBELN-GAR-ZetvciapentenstTrprthaol drhenyl metiexy-Bs ~ 195 204,

O-rmnophosp\;'éﬁ;,ﬂ ﬁ%ﬁ&gﬁl%t@f formula (111) nmay be prepared by treating a
conmpound of 15 fporrml a (1V) with an appropriate phosphoryl ati ng agent, e.g.
phosphoryl @Rkil-fde-Aming-BHpurind8shi R evrigpenteneamethaneliOtphema Rissthory-D-Bul | et i n

Chem Sog. ?B%mﬁ #2e. 3505. The corresponding 0-di and
O-tri phogph%s es hé/sgﬁ'gm%'reﬁér ed by the nmethod of N. C Mshra and A D.

Broom J. ClBuwis)-Sde-Amigh8pudofmlir2-cyciopgiteneqimethanol Bylphend methowolts descri bed

in "Nucl eot | Atamisafet Sheit, John Wley and Sons, New York 1980,
Dp. 211-215,*”?1'2'3'?’95‘&5?1 g ?gard and D. G Ott) J. Amer, Chem Soc. 1965, 87,

1785. ConpoliRdis)-6f(6-fAarimarBl-perin9yrdzgyclopendense! -pmedpaal Edphspyl sethomet-hod known

inthe art.; aad. PC-' / EP00101045 18 Separation of isomers may
 isol n!crjc] IMQ Prod ; . .
be acconpli g%% 'tyy) rré héﬂgl nown in the art, for exanple, by high-pressure

i qui d afr offBicist=lptiymiog-BH-petin-Bal)-Z-erclprensenepameihenal Qriphenyi seipxylgqui d car bon

di oxi de as al I HaRAS@te:Or by crystallization of salts with chiral
aci %s or bah%s? mgﬁ%{?osp ate ?'somars may be separated with Supercritical
Fl ui)dd Chr ontiReist-4plByAmise-QY-rarin-9-yl)-2-cyclopentene-1-methanol O-(phenyl isopropoxy-L-

phenylalaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-{phenyl tert-butoxy-L-

15 phenylalaninyl)phosphoramidate;.
(1R,cis)~4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-[phenyl (2,2-
dimethylpropoxy)-L-phenylalaninyl]phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl benzyloxy-L-
phenylalaninyl)phosphoramidate;

20  (1R.cis)-4-(6-Amino-9H-purin-g-yl)-2-cyclopentene-1-methanol 0-[(2-
carbomethoxy)phenyl methoxy-L-alaninyllphosphoramidate;
(1R,cis)-4~(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1 -methano! 0-[4-(3-oxo0-3-
phenylpropenylphenyl methoxy-L-alaninyl]phosphoramidate;

) (1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl

25  methoxyglycinyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methano! 0-(phenyl methoxy-L-
valinyl)phosphoramidate;
(1R,cis)-4-{6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-[phenyl(methoxy)-L-
methioninyl)phosphoramidate;

30  (1R,cis)-4-{6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl ethoxy-a, o,-
dimethylglycinyl)phosphoramidate;

(1R cis)-4-{6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl isopropoxy-



Chiral'pak AS col urm, 25010 nethanol in carbon dioxide as the eljugnilj_ f350v

rate 2 nL/mn, tenperature 40C, and pressure 3000 psi. One aspect of the

i nvention fegigioassef he conpounds according to the inventiﬁq,ﬂpwm#&ge in 10

medi cal therapy, particularly for thelireatnent or prophylaxis o

retroviral infections and hepatitis B virus infections. A further aspect of

the invention features the conpounds according to the invention for use in

t he manuf actuy, ey; j ﬁdg@;}} or_the treatment or prophylaxis of viral

15 infecti oh’s?ed"ggw}%'g?@r”py o&a"{;'ﬁgetc't reatnment of retroviral infections, for

exanpl e H V{iRistdt(B-dmino-arbutiedat)i2-twsloBentenetns methbied Ok phany! (22- a furt her

aspect of t i nvent | there i royided a nethod for the

t r eat ment opﬁnv%ygqﬁg%%‘p'e%ﬁ 6%%*8“9'6?“@93&’&3\0@,“ A roviral infections,

par ti cul ar | 1 Rdis)/4i{6{Aetnd-0Rpurie9e)2B cfripperttrel S mBthdhd OS(phédliardthé)s in a host

conpri si Eg adcgg ni gtee{i.n% Pﬁio ﬁai d. host a therapeutically effective anmount of

a conpound SXEBFYPNEgVEEVIMNESPPN9RIdEton. Exanpl es of retroviral infections

whi ch may bé Ridsbat(ednono-pH-@uented-1-tychpanérdanmethahd 0-(hbR@yi Mgkl on i ncl ude

human retroviral infectigns such as human i munodeficiency virus 25 (H V),

H V-1, H V- EVCL"E‘&’“’I‘%EHP&H'V q’&?éﬁhlorﬁ"vf?%*’notropi c virus (HTLV), for exanple,

HTLV- 1 or HUIRis)-U-(6+Anend-08parin-Bhe-Toytepeme - _me0hail 0dphdyldigetheiyant i on are

especially useftuliﬂhf of t he g(eat ment of AIDS and related clinical conditions

such as Al D&PPHYMRRNYBMIPEK (ARC), progressive generalized | ynphadenopat hy

(PQ), Kapo$iR,cx)-ad6doivo-9pliEn-oeliad-egiopeiserel Rak®ahol 0dpdiHdrelpBenysUCh as

mul tiple sclmeeg%si_%_, tlrn(&ﬁi %al Far.% aresis, and Al DS denenti a, 38 anti-HV

ant i pody- posi ri N8 e?rLi’(q - f)%’g MIPE condi ti ons and t hr onbocyt openi ¢ pur pur a.

2 ~ JU~ ~~~81RiB)-@d6-AABRGL 9 IRETHEBOM)- Diibpertéhe Theean@OUNgs- according to the

invention are rticularly applicable for the treatnment of asynptomatic

i nfections OF dﬁ%"é'é‘ 3'3"'('“%%%5?@"1@3‘55?%‘{5‘%?%6r associ ated Wi th human

retrovirusesnd fheemaentialinatseatdodedvatgesttbertdie | nventi on may be enpl oyed in

conbi nat,i,on with other therapeutic agents for the treatnment of the above

infections or conditions. O her therapeutic agents may include agents that

are effecti Wduftoar aspieet df tiegiresemtinahtion festlires n E@gdobass formuBSBOGHIEH is

condi tions revernse, transerintase i nhipbitaqrs r a :

o dovudi ne 5 Spanu A E eI PN o g o el an A BB

bi s( hydr oxy méetein B'Gy Ei-salbyl oy Cfsguemmalicyle [ (-) BHCG, SQ 34514]; oxetanocin-G

(3, 4-bi s(hydroxynet hyl ) - 2- oxet anosyl ] guani ne) ; acyclic nucl eosi des (e.g.

acyclovir) valaciclovir, fanticlovir, ganciclovir, penciclovir); acyclic

nucl eosi2fle Prvefpirsirapestof(the present invention features a compound of formula (1l) wherein R’

(S)-1-(3hydg = h 1. 1€ R PMPC), or, PVEA or

PMPA; ri bonlljsg%gt%ir'ge@rﬁ]gghgggéssg%itr%ﬁﬁ%w gﬁgs/b% u%:6 qug %y"(chL wu%ygg,’wm

2- acet yl pyr PErf¢iabs R i phergl. chl or oani | i no) t hi ocar bonyl ) t hi ocar bonohydr azone;

ot her 2',3'-dideoxynucl eosi des such as 2',3'-di deoxycyti di ne,

2', 3} -di deoxyadenosi ne, 2',3'-di deoxyi nosine,

3' - deoxy- 2' rs2nthee ppestof Hprpresenidnventipntheris ptoxidebedmphins bbfognga i as

saqui nawisr, wheRinvvit r,yd,gd'eg_onavi r, nelfinavir, anprenavir; oxathiol ane

nucl eosi de anal ogues such as | am vudi ne,

ci s-1-(2(hydroxynet hyl ) -1, 3- oxat hi ol an-5-yl )-5-fl uorocytosi ne (FTC);

3' - deoxy- 3" 11 dné@NeP bdpYetiof tHRGreseft imvetitn & providedit : 4 di ne,

ribavirin, Z % hi/ndi;oxy- 2- Ebhydr oxynet E?fﬁ %S{Q%ﬁﬁggﬁsﬁfefo}rll@%y&hdat

i nhi bi tors SHesin B 3| B & 50 botinhvorasen.- 3H 1, 4- benzodi azepi n- 2( H) one

(Ro5-3335), 7-chloro-1, 3-di hydro-5-(1H pyrrol -2yl)-3H 1, 4- benzodi azepi n-2
30 When R and R® are different, the L-configuration of naturally occurring amino acids is

preferred.



am ne' (Ro24-7429); interferons such as a-interferon; renal fret PNy
i nhibitors such as _.~ probenecid; nucl eoside transport inhib ﬁo# L&ﬁ as
di pyri danoi xifylline, N 25 acetyl cystei ne (NAC), £i ne,
-tr|chosantﬁYnaﬁqﬁgsphonofornlc aci d,jqas wel |l as |nnunon03%ﬁ$¥§?s such as
interleukin Il or thynosin, granul ocyte macrophage col ony stinulating
factors, erythropoetin, sol uble CDa and genetically engi neered derivatives
t her eof Oy e inhibitors (NNRTIs) such
as neV|raplﬁggpﬁﬁH§%§§®b@ﬁ §§ﬁ§ﬁ uﬁﬂ%ﬁékﬁ&%ﬁd del avuri di ne (BHAP), and
phoaphon?f?tmud‘ﬁﬁiﬁmwaﬂﬂimumaﬁwﬁfhyﬂmthhearmammnubkﬂmmWnﬁﬂones NNRTI s

such as 0 opr opyl et hyny

trlfluoroneeﬁ"ﬁn@j%agﬁﬁgﬁﬁ% 2H 3, 1- benzoxazi n- 2-one (L-743,726 or DMP-266),
and qui noxe(llims Ntﬂiatﬂnmosﬂj‘bmmss-ylwmydwhtene- 1-methanol O-{phenyl ethoxy-L-

(28] -7-fdu g- et hyl - 3- oxo- 1( 2H) 2 9 JL~ ~~~3~ WO 00/ A7591
PCTIEPO&lO%ﬁ%g%Qé"QﬂPﬁgﬁg |necarboxylate (HBY1293). The conponent conpounds
of such corfblR.nsit-4-tﬁ=tAmhmr—9ibyurrre9Lylbe -dopentene-a rraeth®ioh@H(thame eigthoyy-Di n ei t her
separate or formilations, or at different tines, for exanple,
sequentlalfwﬁﬁggwngﬁqrmgg%onblned effect is achieved. S Another aspect of

t he pr esent(1R,cis)efrtd-Amirfoedtt-pures9-gl)-Tatytiogkntehe-d ehéthawl Oxfphany bemagaxydl-of f or mul a
(rery, wherldk hofﬁpm m Le defined as above, into cells by treating said
cells with AP GRS nul a (I') or (11) as defined above. The cells to
be treatted (m&yns)lee(ﬁmmﬁnopﬂt&pmm-nl)alccydnpe\ntme1 -hetharek@dffilesyl methogywlt ure. 10
The conpoun Snd c&gﬁ%ﬂgﬁ m? %Elnventlon al so referred to herein as the
active |ngrp5|E%? nlnistered for therapy by any suitable route

i ncludi ng dn B,bus) 4—&:Aa\hno Msmn-S-tykb-pl-ayeibpe(ntane-l1udtth@ob0¢pmhylamdx\subl i ngual ),
vagi nal an l,Ng subcutaneous, intranuscul ar, intravenous
and intrad l%ghﬁ@ﬂhm%b %hﬂgbpreC|ated t hat the preferred route will vary
with the cdt’nﬂ.ms)l-mtﬁ-anmoa@fbpwin 9y 2r eyclopnent - 1 -métbanvh - ghenflalatieyll nf ecti on
and 15 the diesheremidate Disodiyngbatli ent. The anounts required of the active

i ngr edi ent t.0 everity of

t he cond|t|@ﬁk%%g§£ﬁ?ﬁeate u@hg FQ yd§%ﬁ%ﬁ? &éhrﬂgbggkﬁgleﬁﬁ nd wll

ul ti mately deetimtthgglitisglpbespiomansfate:he at t endant physi cian or veterinarian.
I n general -t ilities and indications, a

sui tabl e ef%gﬁlg}\?%\ég&‘scglI‘p%cccg?a%grggévﬁh (zgfer#gcf)r mula (1) will be in the range
of 0.01 to 200 ng per kil ogram body wei ght of recipient per day,

advan! aggoUslofmbufiifly ERATGCLandofliRe (hollthsRP hegtes&wm@@%m@ AR per

day. 25 Ire se 1s preterably presen hr'ee or four
or nore subefeskssicadadidit sertiereef the malppm@atts af ebasigtreiepaiey tefomegiput t he day.
These sub- dgggsic ERYoYfc :ﬂ%@hﬂh%g SEB8 1dcfie, Whlatic, q@ﬁ@%@tg Oﬂlrﬁ r]?ctot]cl&rlc N e,
contai ning about 0.5 'to , pre era 0, 200, or
250 g of a¥CFipiE arifyPEANE Htlptwetc agifs such asmethyyiepriphonic, ethanesulphomc

) benzenesulphonic and p-loluenesulphonic acids and inorganic acids, such as hydrochloric,

25  sulphuric, phosphoric and sulphamic acids. Salts of an acidic moiety may be formed by an
appropriate base , such as an alkali metal (for example, sodium), an alkaline earth (for

example, magnesium, calcium}, ammonium and ammonium salts.

Preferred esters of the compounds according to the invention may be independently
30 selected from the following groups: (1) carboxylic acid esters obtained by esterification of
the hydroxy groups, in which the non-carbonyl moiety of the carboxylic acid portion of

the ester grouping is selected from straight or branched chain alkyl (for example, acetyl, n-



80 A further aspect of the present invention features a patient _pack .
conprising at |east one active ingredient selected froma corrpo&r?dlbf. 2583
formula (1), and (1l1) and an information insert co Ll irections
on the use yébiﬁﬁs%orrpound. 2 ~ Jl 45 2~~3 WD 90/ 47591 ﬁzﬁiﬁl;@q&g?s(rjoo/ 0~o0as
Wiile it is possible for the active ingredient to be adm nistered al one, it
is preferable to present it as a pharnmaceutical conposition. A further

aspect of the | t r har i.cal ¢ Qsi tions

comor 1 s ng Ponib i RRg APUER AR R BEBGRE UG BRI o1 1
accept abl e wdexy)vayioxvelky lifer eamplphe@oxphethyiragifor exaiple, gheog ppidalakly carri er
therefor.. Th omposition f. th rese i,nvention Lis t | east one
active i ngFgﬁsﬁéﬁf‘!@yaim§’éafr?pnee§al%8\e/cé%"?"(s)are 'ﬁaél?oxwrtaﬁ'@ﬁgﬁgﬁf%& Sters,

phar maceut isaed dsyalkgl @e plathidbuefony (for example, nestieaésudagl) 1 () apinb acidbdters Forher

e R L e A
del et er i ousestefs. ThepHosshatti eetats ridyee other dsafipasy fordamplcd ude those suitabl e
for oral, rect nasa [ [ ubl i ngual ), vagi nal

I | . topical (includi cal and
or parenter 1’°a?‘i°h8'l%6‘?aﬁ%"egﬁb‘@§¥%trqé’8 s?'%iyﬁggé 'é%ﬁﬂlg!}“‘l' travenous and
intradermal ) adm nistration. 1s The conpositions may conveniently be .
presented ijp siii diteAOSABE0thOKTe BEcRIRRY, 8 M1 ARty Blesdn §aIRBARUSy WRkdinsknown i n
the art of pharmacy. Such nmethods include the step of bringing into
associ atl onfremé 18 rasken; aigpeeRrasariyfron ttRE ceraen 3tems. Werectaricslagdy fremt es one or

nDre accessPfyya ¢ SWmNhay cycldalt ARFed) preseit8n GRAPR&S bdvRiSgcdlHy RNBAART ed by
uniformy and 20 intimately bringing in to association t%e active

i ngriedi ent @™ A 0 B Gerben #amp i Ay SNHMOETYREISSNt i SUEHESERrSSAIvandRogaYsi er s or bot h,
and then, ifomMecRapRényl graliaPpi ng the product. Conpositions of the present
invention suitable for oral adm nistration nay be presented as discrete
units such as capsul es, cachets, sachets of granules or tablets (such as a
25 sval hovakes ofth®BR/ate RbEin@LdCamgNaRbAK, 3RIGL Indedt BstGont ai ni ng a
predet erm ned anount of the active ingredient; as a powder or granul es; as
a solution or a suspension in an aqueous |liquid or a non-aqueous |iquid; or
as an oil - i ConigtuRds b EinGia MUERGI (ONmMBY bé Mk &k - hétifiations | dlihel pestedseson. The

active ingredient. al e present ed, as I el ectuary or paste. 30
A tabl et ma§* g’e%‘rﬁ’@x"ﬁ‘fiméﬁﬂ%‘ryﬁgﬁ%W' ?‘?3’3’!6813%%18%“ onally with one or nore
accessory ingredients. Conpressed tablets may be prepared by conpressing in

a sultajle fRchlog. e RSt le. RALREL Stk Dol bR QU S RlhobE 25 2
formula (1) which comprises reaction of a compound of formula (IV)

NH,

25  with a compound of formula (V1)



WO 00l 47591 22 PCT/ EP00101045 m xed with a binder, lubricant,_inert

di luent, preservative, surface active or dispersing agent. NﬁbﬂdihutEEBets
may be nmade | ding in a suitable nachine a m xture wder ed
conpound noi (@Hgﬁlmjth an inert liqygd diluent. The taﬂﬁg‘sﬂﬁgggoptionally
be coated or scored any may be fornmulated so as to provide slow or
controlled release of the active ingredient therein. Tablets nmay be enteric
coated. Conpositions suitable for topical administration in the nouth

i nclude | ozenges conprising the active ingredient in a flavored basis,
usual | y sucrose and acacia or tragaganth; pastilles conprising the active
ingredient in an inert basis such al gelatin and glycerin, or sucrose 10
and acaci a; and nout hwashes conp®isine-the active ingredient in a suitable
liquid carrier. Conpositions for real adm nistration nmay be presented as
a suppository with a suitable baﬁg_ggqprising for exanple cocoa butter or a
salicylate. 15 Conpositions suitablg For vagi nal adm ni stration nay be
presented as pessaries, tanmpons, cr , gels, pastes, foans or spray
formul ations containing in additionLto the active ingredient such carriers
as are known in the art to be approBriate. npositions suitable for
parenteral adm nistration include aqueous én non- agueous 20 isotonic
sterile injection solution which may contain anti-oxidants, buffers,

bact er i ost %h% e‘fflnn. —SFPla'l’jeta?%erve\wbgflare\r,ﬁﬂgeﬁrfortfgremuflao(p.rml ation aqueous and

non- aqueous steril e suspensi ons I'ch may i nclude suspendi ng agents and

t hi ckenisng agents. The conpositions may be presented in unit-dose or

mul ti dose - ' f . Al ' .an y be
Stoned i n AN S bAgl e cuth pf R R BRI ARS, HeBns PR

addi ti on ofpreshnce ¢ 3-twityk midgeesiur chletide dBaliagni, etfabr Biestmomp Biophyat Res. Caprm.

| nj ect i onS), b AERdkt Y. Pl FholiRpdhisiad {hENRARAISONBoIME 67 AN 3eh U1 | ONS
and suspensions nay be ‘prep red fromaterile powder s, granul'es and tablets
of the ki ndnayw ks propastd actesiongi tveWO IBIRI3Zf: tiicorpoiategr fedkiehy refergnaal tecetize
presentged i : iy tlp 4N o8 | 430198 Cf I : n .Sl ze

par i ol B QfeigRIRae L ML cRATPIGRS A0 Rortr8YhE oghiogf stig T e

PCT/ EPOO/ 01985 3Br €5e40ted unit dosage conpositions are those containing a
daily dose or unit daily sub dose (as herein above recited) or an

appropriate fraction thereof, of the active ingredient.
Compounds of formula (V) may be made according to Example 1 or by any method known

in the art.
15
The present invention further includes a process for the preparation of a compound of

formula {If) which comprises reaction of a compound of formula (V)

20  with a compound of formula (V)



1t should be understood that in addition to the ingredients p%%éiﬁyla%lx
ment i oned above the conposition of this invention may incl ude a@g ts
conventional in the art having regard to the type of for @ 3

question, fBPC%ERbI e those suitable;for oral administrdti ﬁ‘%@@ i ncl ude
flavoring agents or taste masking agents. A further aspect of the invention
relates to kits to be used in the treatnent of patients 10 suffering from
viral infections. These kits include one or nore oral dosages of a conmpound
of formula (1), (I1), or (I11l1) and may include one or nore additional

t herapeutic agents. By way of illustration, a kit of the invention may

i ncl ude one or nore tablets) capsules, caplets, gelcaps or liquid
formul ati ons contai ning a conpound of formula (1) and one or nore tablets,

capsul es, caplets, gelcaps or u d formul ati ons contai ning a conpound of
15 formula (1) in dosage annuntg g,nwthe ranges described above. The
kits may include as an insert prlnie dosing information for the

co-adm ni stration of the agents. e follow ng exanples are intended for
illustration only and are not iﬂ%erded tolimt the scope of the invention
in any way. 20 Exanple 1 (1

R, cis)-4-(6-Am no-9H purin-9-yl)- chyclopentene l1-methanol (a) ( 1 S, 4R) -
tert-Butyl 3-o0xo0-2-azabicyclo[2.2 ] hept - 5- ene- 2- car boxyl at e 25
(~-)-2-Azabicyclo[2.2.t ]hept-5-en-3-one (diroscience, Canbridge, England;
54.565 g, 0.500 nole) was dissolved in dry tetrahydrofuran (350 m).

D -test-butyl carbonate (Aldrich, t 14.87 g, 0.5t0 nole as 97010) and

4- d|nethylaﬂrnmpWP1Mwnﬁﬁ¢mkmbﬂbhdt@&@fmdwwwﬁﬂm added to the stirred

m xture. The resulting solution was stirred at anmbient 30 tenperature for 2
hours. Sol vent was evaporated under reduced pressure and the residual
orange sol iThe wastionryaytbglchiriee dutfin oyridinel nyddine-tadhyieefutap ogacgtenitiile irethe onpound
SISOlO)Z 9m~gmlrzv:s§ncg o”fé b\ﬁgl wﬂéesw chj-foﬂhde ?B‘zﬂ'{aﬁﬂ'e? P4§;|o_$/}f@h1t §loﬁfry¥5if§g| @on(nz5 32 978 4
Hz, 2H), 3.235: 3@:1;—,36% (19@6}4) The@@@hemlongatﬁ)mtegneg'tee n§ompoyds fggm(an{V) 1 H).

Anal . GgJ Clpayf dred !}Q‘ardmg to680 ]9%395'56 Tredrboralla HereéiPby FAMBe Heretd3. 20, H,
7.26; N, 6.6 5 (b) ; cis)-ter

N- [ 4~hydr oXdsfsganyet pL 3 Msde Coisentogh -39 V?‘I‘Péé%aﬁﬁﬂv@(?u'gan et al, Antiviral Res.,

1997, 35, 195-204.

O-monophosphate compounds of formula (I1l) may be prepared by treating a compound of
15 formula (IV) with an appropriate phosphorylating agent, e.g. phosphoryl chloride as in M.
Yoshikawa, T. Kato and T. Takenishi, Bulletin Chem. Soc. Japan, 1969, 42, 3505. The
corresponding O-di and O-triphosphates may be prepared by the method of N. C. Mishra
- and A. D. Broom, J. Chem. Soc., Chem. Commun,, 1991, 1276 or by the methods described
in "Nucleotide Analogs” K.H. Sheit, John Wiley and Sons, New York 1980, pp.211-215, and
20 D.E Hoard and D. G. Ott, J. Amer, Chem. Soc. 1965, 87, 1786.

Compounds of formula {!ll) may also be prepared by any method known in the art.



A solution of (15, 4R)- tent-butyl 77 JuL g
3- 0x0- 2- azabi cycl 0[2 2. 1] hept - 5- ene- 2- car boxyl at e (part a of thi's exarrpf
95.50 9, 0.4a§3 ﬂ? in tetrahydrofuran (500 m)-water flbds Was added
over 10 mnutes t0 a vigorously stirrgd solution of sodr um or ohydrr de
(Aldrich, 21.96 g, 0.580 nole a5 99010) in water (100 m ). The tenperature
was naintai ned bel ow 35C. After 2 hours the solution was cooled to

t t b entr at hl d (50
L T LB R e RBRS L S a7
di ssol ve schlrglﬁlprasadretliqeud&hrantart@rapm%wmshrﬁa)ktaslaﬁmsepbrwmahy ushgieuel ¢adocd00 m ) .

St 1 at of St lPoHE 08 Megu ik hsr B RSB TH  Mah SP PR e b s 1 at )

Evaporati on of solvents under reduced pressure left a colorless syrup which

crystalli stirring with he es, ( m ovide title conpound as
oY e vih tRoRBacroret ekt SeBupabyh eperedishh i Rl B ) o 6. 78
(d, J =20 CT'urﬁIpHZAS &olH)m BoBhetant! bh. @bob disridenas Hiedeluert, ﬁtﬁv(a&e 2 dlfmib,. 25 Hz,
2H), 4.45 (m FT#)moverla ping water), 2.60 (m 1 H, 2.30 (m 1
H, 1.38 (s‘em@‘Fﬂt”"?‘mﬁ@)a{” re:’P”Fﬂ)wOT "]ses2 +2.80 (c 5.0, nethanol). Anal.
Calcd. for C'H sNOa: C 61.95; ;9, 8.98; N, 6.57. Found: C, 6a.87; H, 8.97;
N, - 6.55. 25 (c¢) (1 R, cis)-4- Ani no- 2- cycl opent ene- 1- net hanol hydrochl ori de
(1S, ci s) - t dMMe-gReetof the yeniiep dsagucsias spmPPunts apRordigdA theninyeniipy fosvisdimt e ( par t
b of this axafidl Merapd pﬁﬁrcaarrmr@.emh)enmsbr AYIhlisx? GetiolirR RSQRtibisangt hanol (25
m.) with 30 concentrat drochloric acid (5.0 nL, 60 nequiv) for 2.5
hours. EvaptPaitssvinys 'WF' %/Sr les left title conpound as white solid; nass
speétrum(ES) 114 (M+1); '"H NWR (DIVSOds) 8 7.9 (m 3H), 6.03 and 5 75
(two m 2H)
001 47591 chrf%thﬁbﬁffieﬁ@ei%"eﬁwjfe urs ‘%Fnc""ip"ﬁj‘de aﬁc%%“g(%tﬁel'"mt'mlf% (m 1 H).
(Tlth s soli 2 m? rzaadnurgmach dFtahedichrierit @ éﬁ@dréa@r’ﬂtrﬁgr @mﬁmkre?f \ird) . ]

,Ci s m no-,6- c rimdin no cl opent ene- 1- met hano
5 A obi rintsRia. ay CigvST e fredthinkon oV EVeshe: Bratne B hano
hydr ochl ornd&c(rcirrscumaheﬁﬁtmemvnq; ifflectlods. 66 g, 50.0 mmol es of
(H)-(IScis)-tert-butyl N[4-(hydroxymethyl)-2cycl openten-1-yl]carbanmate as
described in part ¢ of this exanple), 5-am no-4,6 dichloropyrimdine

(AI drich, 16.a40rther afpetO6F thopregent iavadtrdrrrtihertcrw;ira\ridene n(elrii)d'a'orghe Peathént10 nol e)
in 1-but anol Vg nrtro hours, The sol ution

s ref
was cool ed ancfaISn{T1 gon\gﬁfor it mé‘?o"% id rif)cdlorrla_farv\g Ia'l alea ARV 3["? | es were
evapor aged hapedtitis Beduqrefettrpnsarssthmﬂ cemphshrbedmmstedngato s8id lhbsd awas

chromat ogr ﬁ'{% §¥ut%£\ly ef ectm ?n%lmt ﬂ-F'fatc!)rﬁpol%Rw&? grggl) Pricerq%& h 010

met hanol - orm'as a ass Stallization of
such a sanple from et hyl acet ate gave title conpound as white IS needl es

r5n 8 % ;ﬁ'g é4§§hgle%%oga;\ﬁ%g@f »@ircﬁ Yrgg)bé ﬁ'ﬁat%rgg rthrZ}@d rggCCg}]dl_Ece%é\_DHz 32 0
(br“t, J = theinveptiondiphlydehufriin tetovital Hfgctignsa0ch mhuman—l)rynu]]o@cr@my vitusH) .
25  (HIV), HIV-1, HIV-2 and human T-cell lymphotropic virus (HTLV), for example, HTLV-1 or
HTLV-Il infections. The compounds according to the invention are especially useful for the
treatment of AIDS and related clinical conditions such as AlDS-related complex (ARC),
progressive generalized lymphadenopathy (PGL), Kaposi's sarcoma, AIDS-related
neurological conditions, such as multiple sclerosis, tropical paraparesis, and AIDS dementia,

30  anti-HIV antibody-positive and HIV-positive conditions and thrombocytopenic purpura.



‘Anal . Calcd. for C, oH 3N4C10: C, 49.90; H, 5.44; N, 23.28. Found; C 992
H, 5.57; N, 23.10. 20 (e) j1 29 U

R cis)-4-(fi-Chloro-9H purin-9-yl)-2-cycl opent ene- 1-net
R cis)-4-[ (348! 6- chl or o- 4- pyri ni dignyl ) ani no) - 2- cycl gﬁ&ﬁ?&'&ué“"i met hanol

(frompart d of this exanple, 9.63 g, 40.0 mml), triethylorthofornmate (150
m.), and 25 concentrated hydrochloric acid (14 m.) were stirred for 3
hours. VoI Elles were ev and the re ua!

ora d was partitioned
ot meen  oniTBF SRS HSE VDS oo imeigp & 68 GeRTB AR ST h o e e BEAARE ¢ 100

M) . The agGeaitemita)iffectivns oetidesREh @UmustcBusedibyOdrabadisted W Abman-) . The
conbi ned chloroform |l ayers were dried (sodiumsulfate). Volatiles were

evapor at ed "6} -educed pressure and the residual yellow gl ass was 30
chromat ographed on silica gel. Elution with ethyl acetate gave title

conpound as white needles frometh acetate (7 45 74% 121-124C,
H-rrRII\/R (D|\/55r Bf gypoun CCOVE'"%“\/W WT%'?SQ‘EV b%e @LJ'lﬁe '(‘ﬁf(%s”@ Cé’?%l (s, 1H,
8. 64 (S 1 thﬁrape@tu@ég@&@oﬁth@ire:{ttn‘éﬂ diﬂthe?dblbve lﬁeﬁﬁn(diﬂcoﬂdlth%s Oﬂhe75 (t, J =5.4
Hz, qi{ 1( ? Uﬂg I—2 (m 1 H. Anal
Cal cd for th”rFP t'b"@" 5(5‘“5'?3 agqqtstg Lpe ﬁfﬁ““ﬁé‘“éﬁ" t’@f‘meV‘I@f‘i'Eﬁ' Found: C,
52.81; H, 4nfbtiondor :%?oc?aied c%ﬂdnt?@}s suzh Gf devdree tB,n&h ase mhlbitors for example,

4- (6- Ami no- 9H puri n- cycl opentene anol

R Cis)-4- (GZ'MP%F%O'QP?%HM(N’“&“W?5"1"%3éﬂ§'[3)0?)'é?ﬂ ene- 1- rret hanol (frompart a of

this exﬂﬂp'&s(h\%rcﬁ ahylycy@&ummgmn\e@(syeﬂte rSoesdsi4); dxbtamdch-@@Rpka (50 mb) in a
Parr bonb ng 10 25C for 18 hogqr 3§'5$ vaporation of vofatiles and

crystal | i zabydservgethyhe-oxstenesy |QfV‘¥"F6Hﬁ'??é'P?§é%PQV5'€€b ¥Hp¥d9vire gave title

gorlrgm(md fileaWGhbﬁr ,BEhcEBvir (pkn@diowd); a8y &kkofﬂe@hoﬁaﬂ&mi’e@ g (g.)-glgbﬂ(\/{? (DMSO2 %5) 8
s wo m

5.61 (m 1 ’0’%273‘ %P?w"é "Q“BD"YP'W‘)&& HPQ"%EOV?’NE%VW%% Hz, 2H), 2.92

(m 1H), &lbﬁﬁuéléﬁtld&rddlhctask lrﬁfl'bn(omsucll ddh)dro{y@i@i aReylpfidine 5¢€2-0. 5, net hanol ) .

15 Anal i5 Cacl 0 tl%E) ot %I\Iy?l thlocarbonohydrazone ot§1er23 (!\Ideoxynuc ?osxdgsosﬂ&d C 57.25

H, 5.67!% N, chisoasginojliararon

(I R, Ci S) - 4- £ §dit oRpey Biting Q13" AidBoxyhdening Y5 ek nél- sngoharat- 0- (phenyl

met hoxy- L y hora)%l date (1 oS a2

Rci oy 4 SochiBra B PAD S oBkut Seneemier dindhatonegar . 1 of

exanpl e 1, &%am)amre(a@wmxﬂﬂ)\om&&usﬁ:d)srdléedamgnemw sayarmndldnﬁ dist0@2-m ) and

tag{j'é;jbu;\%/![ GW%E)%%EW) 1h}| tlﬁ(ﬁfrﬁﬁﬁlyﬁr{a tilfor%%tog{lnel (?TC reabQ gf H&ol'rlcl;tﬂymndf}'ne,?) m) was

phenyl ( 2t hﬁ}xyloto—wsadndewv -Bpficsphidinealbbarin, det-dydrpryeptyddxyastidsari-bed by

McGui gan, G : . y ) 36, _8.00 mol )

in tetrahyd ”o%arngdﬁ “EIZ_L(% tﬁfﬁq%%gl%g%?gﬁ?rtog?(zzoiprﬂga%g?ge %10% a%gb “tert-butyl

magnesi um clidlenei(Bie5-33854 7 rehlproahdh-dihydro-5-(1H-pyrrol-2yl)-3H-1,4-benzodiazepin-2-

phenyl (et hg,ﬁme k‘R %Qid}g!ﬁ@gdﬁlgpﬁ Chl 2 Ifeqa;[ r(aff)ﬁcrefgrfm%nors sucged and

stirkring con |nue Hours. Wert &7 &hoved and
t he. )r esi duaprobemmig; nucleoside transport inhibitors such as dipyridamole; pentoxifylline, N-

25  acetylcysteine (NAC), Procysteine, o ~trichosanthin, phosphonoformic acid, as well as
immunomodulators such as interleukin Il or thymosin, granulocyte macrophage colony
stimulating factors, erythropoetin, soluble CDs and genetically engineered derivatives
thereof; or non-nucleoside reverse transcriptase inhibitors (NNRTIs) such as nevirapine (Bi-
RG-587), loviride {a -APA) and delavuridine (BHAP), and phosphonoformic acid, and 1,4-

30  dihydro-2H-3,1-benzoxazin-2-ones NNRTIs such as (-)-6-chloro-4-cyclopropylethynyl-4-
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one (L-743,726 or DMP-266), and
quinoxaline NNRTIs such as isopropy! (2S)-7-fluoro-3,4-dihydro-2-ethyl-3-oxo0-1(2H)-



30 solid was partitioned between chloroform (200 m) and wate (38, n} The
chloroform | ayer was dried (sodiumsulfate) and concent r at ed eotwy BI ess

gl ass. The as s chromat ographed on silica gel. Tit d was

el ut ed vvith‘gég()’%”ﬁgt hanol -chlorofornypy 2 ~ ~1~~ |~~~ V\EEBW@&]

PCT/ EP00101045 27 Evaporation of a nethanol solution left the title
conpound as a white solid foam (1.02 g, 54%; high resolution nmass spectrum

5736 (s, 1pOBRGEE MY Bhe i by cdUOfks et fSbignarhh T 157 %

(m 1 H), the€apy may be ministerzd sipmyjtarfeotis)y, lnéthBerSer@Eatc( chH))metho?mUIMS 3 71 (two

S, 3. 25 o 95 an 1.37 (two
d, each J = dtfgfrrré"tjf'ﬁ‘%"'%’@’m% %@ﬂ%’flh é'gt @mbf elg%ffeci aICh'EVGaI cd, ff)r
Cz, HxsNsGsP~0. 19 CH30H~0.35 HzO : C, 52.49; H, 5.50; N, 17.73. Found: C,
52.51; 5. 10 Exa

Rci o) - o Bt test 66 T e RRBo L Alss et o S5eHaR 8 oBRR R Sy

et hoxy- L afamunlyfHp MStmfmai”eanilirm atrehdfflsams abwvenaito exdls Eyiaenpihe sakti ce(lslwﬂh a

R cis)-4-(6-am rretha . artfof
exarrpl)e 1§ °%%°“P§8§Fé’§“'a UF R %x dfﬁ?eéj%/a%SV@erE%F%ﬁ 1%%&35'{)' ot o"&' bfi dat e
(prepar ed asmsresrcaxivheFobexatepléun gdtwye. C. et al ., J. Med Chem 1993, 36:
1048-1052). Title conpound was eluted with 50/0 met hanol - chl or of orm

Evaporati on of a nmethanol solution left the title conmpound as a white solid
foam hbghThesopotndincoedin ©pecihveation, elad ettriedto KezeiHmahis &8k (phtetHent, Nl z

487. 1859, f d 187 0 'HN O d 5 d 8.01
(both s, tgfglrl%e 3‘ ustle d%%rt%hapyMany Q%@ ?e)xggu‘g%oral,?retit@! r(\%H%l tgmj:q 6a23 (m

1H, 6. 02(|6ﬂnd|ﬁ’d-bucc536(85t(bl‘ﬂ;guﬂl) Ivbgnn%aﬁi)a(mam!endlmmlsugcuqanedus— 7.0 Hz, 4H),
3174 Lt e efeddl e ol (8 0 -
(DVBO- ds) 4ouz8will3uaBBwiti2the Exvalitiph@ndl adelof the recipient, the nature of the infection and

R, ci s) 1% (QhA{Fo_ge% a%E%pHgﬁ{eé?e Q)yl) 2- cycl opent ene- 1- met hanol

O- [ phenyl {ne phosphoram date In the sane manner as Exanple
2, (1 Rcis)-4- (6 am no. 9H—pur|n 9-yl)-2-cycl opent ene- 130 net hanol (part f

of exanpl e yf, avﬁ&ﬁxtﬂ’é uiqu ﬁaemx%@ga{ Wi &Qd I\f}‘)cﬁ\m JR@W@&%JE@&QOXY D

al ani nyl)phos oroch oridate esc an, C. et al.,
J. Med. Chennludlrmgae sesaitvmf)ﬂuscqr@!;@)l touﬁmaéed@oﬂrﬁtsumtlwgé thesy reclmentwn@h 5010

met hanol - CQ\%@DQ&QEJK’ be at the discretion GTSLN attendant physician or veterinarian. In general

20  however, for each of these utilities and indications, a suitable effective dose of a
compound of formula (1) will be in the range of 0.01 to 200 mg per kilogram body weight
of recipient per day, advantageously in the range of 1 to 100 mg per kilogram body weight
per day.

25  The desired dose is preferably presented as one, two, three or four or more subdoses
administered at appropriate intervals throughout the day. These sub-doses may be
administered in unit dosage forms, for example, containing about 0.5 to 2000 mg,

preferably about 5, 25, 50, 150, 200, or 250 mg of active ingredient per unit dose form.

30 A further aspect of the present invention features a patient pack comprising at least one
active ingredient selected from a compound of formula (1), (1), and (1) and an information

insetrt containing directions on the use of the compound.



WO 00! 47591 PCTI EP00101045 28 Evaporation of a nethanol sol uti, efg
title conpound as a white solid foam (290 ng, 71 %9; ' HNM RL( sig
8.13 (s, 1 8.02 and 8.01 (both s, tota | 1 H), 736 734(m
1 H), 7.19 (AT 6.13 (m 1 H), 6.92 (m 2H), 5.63 Tﬂ!‘“’ﬂ?]‘m‘ﬁl(m
2H), 3.8 (m 1 H, 3.57 (s, 3H, 3.12 (m iH) 2.72 (mlH) 1.68 {m
1H),1.20 (m 3H); 3'"P-NWR (DVMBO-ds) 5 3.96, 3.625. Anal. Calcd. for
Cz, HzaNsGsP~0.48 HzO C, 52.43; H, 5.44; N, 17.47. Found: C, 52.43; H,
5.43; N) 17.43. Exanple 5 10 (1
5 fi rs]) 4I Egmm.ﬂ@p&;;mnuﬁd the 9cth|: %gﬁdi@r)‘t&bﬁ@@dhgﬁlﬁlere&alﬁﬁ% Ragtferable to

pheny enzyl oxy al anij ny 0s ate t he sape manner as
Bt o 2 SRt ) AR soBBE O B0y b6t etbt BeHT BHEbThre: hanol
(part f of f@étaﬁpblﬂarﬂaaceaﬁ)&l mnpoatu&ﬁ@orﬁaming 2\0BrBpduR@ 6f REMM mh(u) or (111} or
phenyl (benzyl oxy-L 15 al ani n phosphor ochl ori dat e g re ared as descri bed
by McQuiyarf p*@""@?““&l"’"y 3°93ptﬁ\bied;c”!§ﬁ'é‘?ﬁhe’:f9§%‘d agharmpesy 31?)3‘2’)’-9"3"?? fa"éer conpound
was el ut ed medetdr.50/ 0 et hanol - chl orof orm Evaporation of a nethanol
solution left the title conpound as a white solid foam (270 ng, 570/0);
"H- NVR (DVb0O-ds) 8 8.13 (s, 1 H), 8.01 and 7.985 (both s, total 1 H),
7.2-7.4 (mTh@%‘\'}t 05@!0@5201:&% pr&lﬁ)ﬂi m@nﬁ& L(ompns'k ah")east%n@@:ts@é%gr%h‘l}nt #.03 (m 2H),
383(m1H)f E g I—g péZZdJ_
7.0 Hz, 3H)UE ""?ﬁ‘ﬂms %R/@ng‘j O'lF %0‘0“30" acliy ”Y"’EESP‘EH C?rB?'S E‘Efff 60 P~0. 47
HBO! C 108. aptiondtly obhefttheraeutkcQgbfls. Ea@idaftier frustD8 “atdoptdtiie” M tdsendd of 14. 84.
Exanple 6 2 -yl ).- 2- cycl op?entene 1- met hanol

6- no- 9H puri n-
0- [ ~henY( nehqﬂwwwpﬁmi%ww &eaﬁrfhwsesﬁﬁga @F&?ﬁ‘&?é.’%‘%“ M9 oheeledenods trthfier as
(Exa?frplfe 2f fedifle st tBored: COMPERItRAS Atudtlihbse sQtayit Fordrfh YedtARRE, sifcall Met hanol
part o]

bheny! (et Ha oS GusaLag P Bardy oS BROC BN eGP B EReahr ed as

descri bed biytrbag3diigamtratenod andlintradermallBdhiniedior.: . 1993, 36: t048-1052).
Title ¢ ound was eluted with 50/ 0 nethanol -chl orof orm Evaporation of a
met hanot” solution left the title conpound as a white solid foam (500 ng,
~ ~JU 2@7%@@&@4%59@%»&%0# Belﬁ}édéntwmék&ﬁ/degage forin ipareDbEIyads) S 8. 14

d 8.13 (bgth t ot 8.01 7.2-7.4
(m 5hy . 6. G mettogt ik knoln s o of Bmmdesc S ey Pouddfsenol) & 1 (' 1
H, 5.975 (bnngﬂrig)mtOESSBBat(mthé.adﬂ)/c ingrefibntdvith thevar@NwhicB cdnétitfuses oﬁ’d—l)r 2.95 (m
2K, 2.7 (n}norelg)céessory mgrgzcnnts In éneral?trlx\lel\élgm %% gr%)prepareé)gyune’form‘riy and

20  intimately bringing in to association the active ingredient with liquid carriers or finely

divided solid carriers or both, and then, if necessary, shaping the product.

Compositions of the present invention suitable for oral administration may be presented as
. ) discrete units such as capsules, cachets, sachets of granules or tablets (such as a
25  swallowable, dispersible or chewable tablet) each containing a predetermined amount of
the active ingredient; as a powder or granules; as a solution or a suspension in an aqueous
liquid or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil

liquid emulsion. The active ingredient may also be presented as a bolus, electuary or paste.

30 A tablet may be made by compression or moulding optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine

the active ingredient in a free-flowing form such as a powder or granules, optionally



.5 Anal . Calcd. for Cz~Hz9NsO5P~0. 38 Hz0~0.16 CH3CN. C, 58. 39;2 5! Jl?' 422'83 N,
15.35. Found: C,58.39; H, 5.41; N, 15.36. Exanple 7 10 {1 il

R, ci s)-4-(6-An no-9H purin-9-yl)-2-cycl opent ene- 1- met han

0- [ pheny! (etKB¥A™ phenyl al ani nyl ) phosphor ani date In thepég'f;r@wﬂ]g#ner as
Example 2, (1 R cis)-4-(6-am no-9H purin-9-yl)-2-cycl opent ene- 1net hanol
(part f of exanple 1, 150 ng, 0.27 mmol) was reacted w th phenyl (met hoxy-L

15 phenyl al ani nyl.) phosphor ach| ori dat e repared as descri ped by MGuigan,
& Breny! @ S BaER: RhgGat MR aRiGRAYE s BT MBI Gas ol ut od
with 5010 najeRtndbuidddltabiet Mmaybe fratRBO MdLIMG irDd sulkable mMBéila miglukd dfare | eft t he

title conpound as a white solid foam (120 . 80Q/0): ' H NMR 13) 8
8.38 (two seowidemi,cowwd(re%e@g WEhnan',"@ﬁf'@wg&%wmn%ﬁ%hbess n@yzsﬂf{%&% s, 2H),
g.H)lo (1 m601{ t&)atedior%n(drzanyllmzi)oe Ecﬁmﬁl@teé 5633510 bf)g)/idpas;{m é'r((.%g(gli“g()i Edlijé)age cggﬁ? ﬁ/a 2 (m

, 1. rn, , . two t, 5 3 P- . 86. SsS
spectrurr?caf"gﬁfefrﬁdeEB%&fefﬂségtﬂfth—Be*en@'ﬁc found 563. Anal. Calcd. for
CseHa, NsGsP~2/3 HzO C, 58.53; H, 5.67; N, 14.63. Found: C, 58.77; H, 5.51;
N, 14.65. 25 Exanple 8 (1 . e : .
R cis)-4-( 68%(H?9§6'9§§4“56‘§'F fpr gonige) administrationin thefaouth ipsluisigznoes cpprising
phenyl al ani melak-rasgredemn 8 abvorddibsmlisuillySadrbse @Ad acacia or tragacanth; pastilles
R, cis)-4-(6-Am no- 9H puri n- 9-,§It),-2-_c¥/cl3%gen ene- 1- met hanol
0- [ pheny! ( BRSNS HeststistBRS ISR tM P HPFT §1‘ﬂ&ié‘ﬁ BFR A" VLT 6T Soss. 11
Mol es) 19as afdisRaRdRE niotmakHes tempristhg the laéitve yorediienin GRuidble 1R0id csl@kioni zed
water (2 nL) and stirred at roomtenperature for 18 hours. The volatifes
were renmoved by spin evaporation in vacuo and the residue was 2 g ~U-.
2~~3 WD 001 ¢3/mfdsitiRs foERQE:] BdiMidiStr3@n eHap BOpreatell Bs yeuppdsitér? Aithk buitabkt r act ed
wi t h di chl or onet hane éfZXZO ni) agd epuri fi.e?l by ani on exchange
chr omat ograb?ﬁ? capPrsing faT GXaPIGSRcoa BILEr RraafigWate.” b s VA cartri dge (Véters
Corp., P/ N WAT054725) (HCO3 fornm) with an aqueous anmoni um bi carbonat e
buffer (Q - 0.5 radi gn 1.L).. The ropriate fractions were conbi ned
and ¢ he Woi Sppestiont 488X for eyl oty mERR EOR B FErish X e HE B PSe st due
was tw ce dicesnt, \gel pastesifiamn bzspehy fainelatia@n dorttgihing évapitivatoxtle sativacuo to gi ve
the title corrpoung| as an ammn'kum salt. t'l{h'gs sal tri was di ssolved in
dei oni zed wi1gEs' Wﬁ&%@‘&'& 23 9F SN " N BE BRR AR S8 Accel I Plus OM
cartridge (Waters Corp., P/ N WAT054675) (Na+ form using deionized water.
Lyophi l i zation of .the.appropriate fractions.left the title compound
d Sodi um salbmasiorg SGRRTTTalclets it BaF jngfod sl bhd i SRERRNE (170 8
8. 02 (5,201 HKéptontk. sBBile ipjectiontdplutin @Bch may. chBta{nmnti3bddants b8ifers, bect@Bsiatn  2H) )

6.14 - 6.20 . - - . 4.4 - 5.0
(br m 3 H fgwg’?;%h'gg'eﬁgﬁ.t?c?f8gﬂﬁtg}iaﬁe,tns)f.”ggé'-z a%\{eg%s%%ﬁ.](e.@g%%.?s 94 - 3.06
(bm 1 H), 2vhixh mayinchgie(suspending)agents arg thigkening ageitss Thecompasftionsimaybe- 1. 64 (m
1 H;5 " P- NVRLEO) in fmil: (Fomi dhtabidls o) oulesA G, AP
Co0M-, Noheus S Eh infrfackPorhoRiosdSefediofughbly ot pafe/ oS AgSh) sl |
4. - N, 14.n7ay.be stored in a freeze-dried (lyophilized) condition requiring only the addition of the
25  sterile liquid carrier, for example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile powders,

granules and tablets of the kind previously described.

The active ingredient may also be presented in a composition comprising micrometer- ¢

30 nanometer-size particles of active ingredient.



’ to5nn
~Exanple 9 (1 R,cis)-4-(fi-Arrino-9H—purin-9-y|)-2-c\/c|opentene-lzr%eth‘a'ngl’3
O- [ phenyl (et hoxy) 20 a, a-di net hyl gl yci nyl ) phosphoram date In the sane
manner as Exanple 2, (1
R,cis)-4-(6“@HWHﬂWQH-purin-9-y|)-2-c§§Iopentene-lnethandK”GEEWFW$ of
exanple 1, 200 ng, 0.86 mmvl) was redcCted with
phenyl ( met hoxya, a- al ani nyl ) phosphorochl ori date (prepared as descri bed by
McGuigan, C. et al., J. Med 25 Chem 1993, 36: 1048-1052). Title conpound
was el ut edPreferredmnitgosge paivRssitiensiag thesscantaimna p drilyidossror yfit dailrsutivanol

slc_)|l_ KIF\/I?OPDIVE%E A.Ias)nﬁgéﬁs £df§e f(%gﬁ%?m aﬁgrogvs *r%ﬁgﬁgllf}e?ijt)ﬂﬂ%igt?vpgmlg@re&fl 8/0);

7.1-7.4 (m 7H), 6.10 (m 1 H), 6.00 (m 5.89 (m 1 H), 5.625 (m 1

400 ooyt s Wb e 0 7

szHz NSOSM@QOWMtBGIWQNma@JnCEEc BtBer AgentSeondentidhal indh@@'t hﬁtmgnd C,
53.29; H, z=rgoi o~oas 31 The
fol |l owi ng ge"%gdrtg:\dhe gyge g'gformu'gt'on re &&Esnoﬁ. foge){éﬁglg%ogg%%@ig@ﬁ O% conmpounds of
Exanpl es 1@dmindstrati@t am‘dmclddﬁwwmﬂwgalti ertaﬂlhme;plhmagmhl oridate Prey arp ation
5 Dry triethylamne (2.0 nol equiv.) in dry dichloronethane {40 m) was
added dropwi se to a stirred solution of phenyl dichlorophosphate (1.0 nol
equi v.) and futbergspacoplthetneemion rdatesdb ditetotbe psed & the (réat@emtodfl patippisv. ) in dry
di chl or ‘armtsmﬂ (f%Qn ma) rnf&f ?ns7ﬁ1§setqul'§q1qﬁ1'ae GF} to{/\ﬁ%ﬁ%ral%@ah}&"&fg%rﬁ Fﬁn@dd' ti on,

t he reactlon m warm s erature and
stirred ovefﬁnghh(UIMEOdbmvmhmmma@mk@novedmumwamnmeuuuedn@ﬂﬁssuﬂw and 10

t he)crude resi and filtered
under ni trc‘)'g o‘?H@ﬁcmﬁn a%%tfoﬁé‘iﬁ\%ﬂt.bmm%Xclﬁjdé%PX ng&& pagret Eags re to | eave the
crude prod uemetasgehmpscnr ligquidFdrmuletiate cphaBiph e caeiok ot mfdm@ (lendkonesed as

sol utions Jd & fdrRuISEHRS GRUENL . § ¢ eactions.
15 5t andar GpF ek fepded e BE AR bl %?%gar%%? b Gl

R, ci s) -U- ( gormHIn -0 Bpsgeg amaudtsyyi 9mr2the;ﬁ@ncs;ﬂe$¢tl@d@ quendhetdnopy idode avy, 0. 87
ol ) SuSPeAGRein@RMHOHRARREH A8 the &d Sanfidiraba ofAClEend. NI LT OGEN

at nosphere, was ad butyl magnesi um ch oride dissolved in

t et rahydr of uran (1 73 n1 1 74 mol ). After .) mnutes,

phosphor ochhetdidats e&a?m;ﬁés AERtchd i foSiRsY8on d?nl@a%@%r@'ﬁb{ idnged(td FRftnavas added
dropwi se over 1 minute and the reaction mxture allowed to stir for a
further 4 HeRReSf thgngpliphiialyWehe renoval of vol atiles in vacuo, the
productopnas purified by col um chromatography (silica) eluting with 4-5%
MeOH i n chl orof orm or dichl oromethane. Standard Procedure 2 for

Phosphor am le reparation

(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol

f«) (a) (15, 4R)- tert-Butyl 3-oxo-2-azabicyclo{2.2.1]hept-5-ene-2-carboxylate
25

(+)-2-Azabicyclo[2.2.1]hept-5-en-3-one (Chiroscience, Cambridge, England; 54.565 g,

0.500 mole) was dissolved in dry tetrahydrofuran (350 ml). Di-tert-butyl carbonate

(Aldrich, 114.87 g, 0.510 mole as 97%) and 4-dimethylaminopyridine (Aldrich, 600

mg) were added to the stirred mixture. The resulting solution was stirred at ambient
30 temperature for 2 hours. Solvent was evaporated under reduced pressure and the

residual orange solid was crystallized from toluene-hexanes to give title compound as



»30 To (1 R cis)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- rregl*gaggl:_ ano
nmg, 0.87 mmol} suspended in anhydrous tetrahydrofuran (15 m ) "under a
nitrogen atnosphere, was added 11V1 t-butyl nagnesium chloride dissolved in
tetrahydr of HOM4TH 73 mi, 1.74 mmol ) ,, After 15 2 ~ JUFBERYMS o0/ 4759
32 PCT/ EP00101045 m nutes, phosphorochloridate (2.61 nmol) dissolved in
acetonitrile (15m) was added dropw se over 1 mnute and the reaction

m xture allowed to stir for a further 4 hours. Follow ng the renoval of

vol atiles in whitaerystelsdosRedi@e). massspBh ¢ iHeNMB{CREL) ihdP ErAHb RRe dappaphy
ili | ut i i - 50/ ' f i t hane. 5
(S incrn o oo 8% S0, 20 ettt sal ot gt nene

St andard Proce sphor am dat e Preparation

R, ci s) - 4- ( 6- Ani ﬂnaﬂgsalpd;rf¢r&1§u§®a) C. 83390t 3N, £:68- Foundsthedaf; H(72Z80Nny, 0. 87
mmol ) suspendggsi n anhydrous pyridine (15 m) under a nitrogen atnosphere,
was added 1 Mt 15.0 butyl magnesi um chl ori de dissolved in tetrahydrofuran
(2.73 ms, 1.74 mmol ). After 15 mi nutes, phosphorochloridate (2.61 mmol)

di ssolved in Q19 ):[tEnjt-l ST RUETAL eql i 3 @AY bt NUt e and the
reaction m xt : ' owi ng the

removal of volatiles in vacuo, the product was purified by colum

chromat ogr ap hyA s(oﬁjﬂgh Eﬁg rsrte)z{RZ-ttlivg—%um E—Qxcfb-a«ﬁ%b(?cywjjh@ptgglleﬁ)g-ﬁ)jcglrbmy%e

di chi or onet hane.
(I R ci s) - 4- ( 6-(pert mof Widepamile 9954/4, 0456 mple) o petrahedrefuan f0ivalhobte0SP pheny

th : O-t - i - ] . di .
St andar B ot oc ) pafiatd bt BB LA \ARRARK S ASbBusTor M BGAGAEE 0L T 195"
0/0); Er 3. 08, (Aldrigy 21.8640.0.580 I'Y(OQH,S 9@74)), in lvam“@g_ ), Tmtﬁmgﬁr%m(vg@s H m, 2.95

2H, , 3.08 , 4 o T H 1
XY Er) 1 H ,’('aé'."lf'l"eﬁdﬂ?a%)él ety °§‘§ﬁ?eﬁ‘?"‘%’f‘@%€“§§“‘8 %ﬁ?&'mc?)ﬁf e 58 (2H,m d),
7.16 (2H, m, Wmﬂgan-Qelq“ 25°C while, cor]c_egtgat@q_hyq,rocgmic (50 "!Q,vagat(d;gd Brers): i z

(ES+) 643. 2405,qMilites. AdaitldiaINRte NAB nl)SHUd b RS 10GiRol0éddd andthe Faf%\g' e 11
(1R cis)-4-(6-Am no-9H purin-9- I:Q- 2- C)slcl opent ene- 1- net hano - ( phenyl
i sopropbxy- L amaartmgntsqdw@isﬁsh@mé# gmd). 3t oynbined eroanialevesy Werayashed st andar d

procedure 1. T &1CRORMEkihG At tu?a%e@so%intc%,'bsnaeﬂzb@mf)qmrée%f? 01 0); sr
3.97, 4.20; 8H 1.14 1,31 (3H m, 1.63 (1 2.79 (1 H m,

3.12 (1 H, m ,(sqﬁ.itmsﬁgg)- ﬁn%éoraiiogyf folvepts upger reguesg plessurg lefip colgrlesssvup H)
6.08 (1 H m ,wlﬁek?-grysftﬁﬁ'})ed BA stﬁ)ing with hexanes (200 ml) to provide title compound as a
fine white powder (87.16 g, 90%), m.p. 72-73°C; 'H-NMR (DMSO-dé) 6 6.78 (d, J =
20 7.6 Hz, 1K), 5.80 and 5.60 (two m, 2H), 4.58 (t, J = 5.25 Hz, 2H), 4.45 (m, 1H), 3.35 (m
overlapping water), 2.60 (m, 1H), 2.30 (m, 1H), 1.38 (s, 9H), 1.20 {m, 1H); [o)ses®® +2.80°
(c 5.0, methanol).
Anal. Caled. for CniHisNOs: C, 61.95; 14, 8.98; N, 6.57. Found: C, 61.87; H, 8.97; N,
‘> 6.55.
25

{c) (1R,cis)-4-Amino-2-cyclopentene-1-methanol hydrochloride

(1S,cis)-tert-Butyl N-[4-(hydroxymethyl)-2-cyclopenten-1-yljcarbamate (part b of this
example, 10.66 g, 50.0 mmol) was refluxed in absolute ethanol (25 mL) with

30 concentrated hydrochloric acid (5.0 mL, 60 mequiv) for 2.5 hours. Evaporation of
volatiles left title compound as white solid; mass spectrum (ES): 114 (M+1); '"H-NMR
{DMSO-ds) & 7.9 {m, 3H), 6.03 and 5.75 {two m, 2H), 4.11 {m, 1H), 3.41 {d, } = 5.4 Hz,



v ~~"e: 2uc~3 WO 00/ A7591 33 PCTI 1CP00/ 010A5 7. 06 (2H, , 7. 19Cg3r‘zjb

7.78, 7.82 (1 H s), 829 (1 H s); mz (ES+) 523. 1832 (MH

requires 523.1835). Exanple 12 5 (1

R cis)-4- (6WANOHZ9BH- purin-9-yl ) - 2- cycl opent ene- 1- met hari§IT/EF0AAMAY |

tert - but oxy-Lal ani nyl ) phosphor am dat e Synt hesi s according to standard
procedure 1. Title conpound isolated as a brittle white foam (59 010); 8s
4.10, 4.27; Sr, 1.24 (3H m, 1.35 (9H, s), 1.54 (1 H mM, 2.79 (1 H m,
3.13 (1 H, 10 24, 2.8m80OHK 2.3¢{m, 1)), 1.4 (0 H).3MHijs sohjd, was ug6 irrbedibtelyin the. 87 (1 H,

nm, 6.08 (1 H, 2H, br s), 7.15 (5H, m), 7.78, 7.82 (1 H, s), 8.29
1H s); f{’@é"?&?@pgom (MH, CzaH3, NsQsNaP requires 537.1991 ).

( q

Exanpl e 13 15 (IR ci s) 4- (6- Ami no- 9H purin-9-yl)-2-cycl opentene 1- net hanol
O-phen rLlI (2, ) a} ani. nyl 10 ) nt hesi s
according to ' v € e ' ' : brittle
V\hltefcﬁam(660/0) 8P389 418 8H094(9H d) 141(3H m, 1.73

(1H mM, 2.8 3 % 4H, m,
5.77 (1 H n) ﬁg‘h&%} ?I(ﬁ)(’llﬁéss)% an%igo%z lope che%&%?a%ﬁ'ﬂy%r&hlnf: %fﬂ'?n&
7.88, 7.94 {1Hjebbyrkingof3®.661HH0. Qsmmolﬂaf ((*E?oﬂr;us)aai—bﬂtm&[{quox@?&mﬂ\lsQSNaP
requires 551.214, }
(IR cis)-4-(6- A %%ent%{fnﬁla?ba%gte i desﬁnbed' ’gﬁtecn(fféwseexfr-nﬁ%)f Plé’rr{'(') o ‘b(-; (phenyl
cycl opr opyl rrednt'fdwypxltmadnmﬁAwylhb pammmnamouham Bythylheik $152ac008) ng to
st andar proce oI i te f oam (59
% : 2o 99, 4%§'Eﬁ"él$”£5'f Gp Ve 'W“GE"S ? ogds f‘”d%@“'% 1@5% A1 28 (3H,
m, 1 61 30 ( 1wés confed atl 7B s¢dlunhydngxjde310D0NnL] Waﬂddm Volatilgdwér@ blapoted 4. 06 ( 2H,
m, )4.50 (1 1 6. 42 (2H,
br 2) 7.13 (5&'—?@%°§”°‘ié?£fss“? aé‘g)‘?fl ﬂ?“a' %"F" !‘é_gsfg)"(“f °ﬂ|’a"2‘§' °"rﬁ"§an%dés+) 535. 1834
(MH; , Czt HzsNsTEdNahpoenrie! nted wiB 5%1B3Rdnol-chloroform as a pale yeliow glass (10.8 g).
Crystallization of such a sample from ethyl acetate gave title compound as white
15 needles, m.p. 144-146°C; 'H-NMR (DMSO0-de) 8 7.75 (s, 1H), 6.76 (d, J = 6.8 Hz, 1H),
5.93 and 5.82 {two m, 2H), 5.11 (m, 3H), 4.66 (t,J = 5.3 Hz, 1H), 3.40 {br t, J = 6.1 Hz,
2H), 2.75 (m, 1H), 2.20 {m, 1H), 1.38 (m, 1H).
Anal. Calcd. for CioH13NsClO: C, 49.90; H, 5.44; N, 23.28. Found: C, 49.92; H, 5.57;
N, 23.10.

20
{e) {1R,cis)-4-[6-~Chloro-9H-purin-9-yl)-2-cyclopentene-1-methanol

(1R,cis)-4~[(5-Amino-~8-chloro-4-pyrimidinyl)amino}-2-cyclopentene-1-methanol
(from part d of this example, 9.63 g, 40.0 mmol), triethylorthoformate (150 mL), and
25 concentrated hydrochloric acid (14 mL) were stirred for 3 hours. Volatiles were
evaporated and the residual solid was partitioned between chloroform {300 mL) and
saturated agueous sodium carbonate (100 mL). The aqueous layer was extracted with
chloroform (2x100 mL). The combined chloroform layers were dried (sodium sulfate).
Volatiles were evaporated under reduced pressure and the residual yellow glass was
30 chromatographed on silica gel. Elution with ethyl acetate gave title compound as
white needles from ethyl acetate (7.45 g, 74%), m.p. 121-124°C; 'H-NMR (DMSO-ds)



.29 ~U-~.

~~~~ WD 001 47591 34 PC P/ 1r POO/ 01045 Exanple 15 (1
R, ci s~-4-(6- Am no-9H puri n-9-yl ) -2-cycl opent ene- 1- net hanol

o- Gohellhy 203

met hoxy- LI euci n hosphoram date 5 Synthesis according to s
procedure 1¥W Oﬁ"%/ %Pcorrpound i sol at ed ,as a brittle whi tePFglgﬁ‘EO@?@?OI 0); SP

4.14, 4.37;, 8H0.78 (fiH m,

1.39 (SB m), 1.58 (2H m), 2.77 (L H .

3.10 (L H m, 3.56, 3.59 (3H, s), 4.02 (4H ), 5.65 (1 H ), 586(1H

i e Sy vl ool Dl il

(1H, s)

537. 1991
R cis)- 4)(6 Am no- 9H purin
met hoxy- L( 0- met 6'_15"_4_%'&4 &ﬁn?‘l’%ﬂ{ﬁ]ﬁ&s @rﬁrﬁ"@a@éflﬂé Ghy1A fhekpuad:

8.

101ﬁ)<§'§W|(rﬁ‘ zl—@z(s%ém 1H), 2.75 (m, 1H] 1.75 (m, 1H).

pent ene- 1- net hanol ig{;&g yl
ing t

standard pr ocgd%@ ,\;Lzzfﬂ t,hgz corrpound isolated as a brittle white foam (89

%; 8P 4.07,

m, 2.81 (1L H m, 2.93 (2H m, 3.12 (1 H m,
3.64, 356B (3 H, s), 374(3H m), 4.09 (3 H m), 447 (1 H m,

5.73 (
8. 37

1H m, 594( ( ), 6.75 (2H, d),
6.98 (2H, d), H s), 8.36,
(1 H s). 20 Exarrpl e 17

g;shg;y Dgh(e gymlﬁ% %Wag'gn ksl gia. gg@g&g&t?mﬂénm&ﬁpﬁ& e OrhRheny!

(3H, d),

6. 5(2H d) , Trae

6.55 (2H

20

25

30

al ani ny ospnor a hesi's acco

Anal. Calcd. for CnHlaNsO C,57.13; H, 5.67; N, 30.28. Found: C, 57.25; H, 567.‘ N,
30.33.

Example 2
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-L-

alaninyl)phosphoramidate

(1R,cis)-4-(6-Amino-9H-putin-9-yl}-2-cyclopentene-1-methanol (part f of example 1, 925
mg, 4.00 mmol) was stirred in dry pyridine (100 ml) and tert-buty! magnesium chioride
(Aldrich, 1 M in tetrahydrofuran, 4.3 ml) was added. After 15 minutes, a solution of
phenyl{methoxy-L-alaninyl)phosphorochloridate (prepared as described by McGuigan, C.
etal, J. Med. Chem. 1993, 36: 1048-1052) (2.22 g, 8.00 mmol)} in tetrahydrofuran {10 mi)
was added. After 24 hours, additional tert-butyl magnesium chloride (4.4 ml) and
phenyl{methoxy-L-alaninyl)phosphorochloridate (2.22 g) were added and stirring
continued for an additional 24 hours. Volatiles were removed and the residual gummy
solid was partitioned between chloroform (200 ml) and water (50 ml). The chloroform

layer was dried (sodium sulfate) and concentrated to a colorless glass. The glass was

chromatographed on silica gel. Title compound was eluted with 5% methanol-chloreform.

Ing to standard
procedure 1. TFxarhie, @&ﬁ;sobmmmgkbwats@mch@ "&Ulbﬂmtﬂph'é(fxﬂwlﬂ & & Rgarhom4t 0/ 0) |
3.92, 4

8P

004 8?5& fr Qé-ht!)'&rs 'ﬁzzapo?a‘tlgn %fjvoH n%egll)dgi\fsﬂaﬂ%no'ﬁ"of me’rcs?ﬂugl sofg H M. 3.7
ghaml-aqetggtr(ngve titje cogpaund Brwhigh pnsg@)(l 613, 87‘@),51 ~3 WO

m,
001 37591 3 0 )
R, CZ}Z)S 411 (g iﬁgﬁoi gﬁpﬁn @ if 3315]{? m)éﬁt% (s, 1H), 7.21 (br 5, 2H), 615( BP" eny|

met hoxy- Dl euciS8a ()ngmsm.cﬁrﬁir‘rmdw)eﬂrl’ﬁ (SyntSHétl 'é-l).ziie@dt didg Hzo2H31 292 o d

% 27, 4 36, ot BRI 4 B PR S iyl ® 6258 (%1 B0

8P



.s), 7.2 { 5H m, 7.8 (1 H d), B.23 ( 1 H d). Exanple 19 10 (31] 1200
R, ci s)-4-(6- Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol elrlr%
met hoxy- Dt r ypt ophanyl ) phosphoram dat e (di astereoneric m Xt ure %nt hesi s
accor di ng tWO8¥4f¥ar d procedure 1. Ez tion froma silicBCHER? °8B‘I’ m with
50/ 0 net hanol in nmethylene chloride gave a 1.15:1 m xture of high:low Rf
isonmers (from3' P 15 NW), isolated as a brittle white foam (23 % ; 8P
4.13, 4.23;, 8H1.5 (1 H m, 2.65 (1 H m, 3.2 (24 m, 3.62 (3H d),
3.95 ( 2H, Emorauorgga(methpnqh;o!ut@n@ftt@gtlp\e cqpjpounp gawntp{soqu)foang(@zé;,l H m,
? 14H( ZSH s) g?/Z) 2h(‘l‘lgrlégollﬁf?on ﬂass%pé&ruh’rca% for CafiANOWP (h+HP)m/z%753P08 Yodiba S), 9- 05
R cis)- 4 (673N7i07m HNMBUEDEI) 8889 (s, PH)c§@4 andafddbrtb 4, 1HRT AdmdiH).G-50fheny|
met hoxy- Dt ¢ \\po n 0§ h ( esi s
accordi ng Epc()) é?ﬁrﬁ?ﬁdﬁ)oo@b dggg(@@ﬁ)&gatﬁsﬁﬂgﬂﬁb@%ﬁ&{ﬁggl%gé?n@ég%@rm with
50/ 0 et hahthblia.‘féth)e‘rm) (b dr 1.3Bang 82 (iweid, caythFﬂ@diZLﬁﬁs“B-cNMlhl ning the
pure hi ghegcolﬁ 539%0 25 of the m xture described in Exanple 19 (from
P—NI\/R) as a brittle white foam (34 0/0); 8P 4.02; 8H 1.5 (1H,
n), ( 1H,Anad ,CaBd Xor @Hl:sNadsP-039 GHEBHHD.38IM:0 4, 62.844H, 550; N41733(thhd n) 5.7 (1
: H, rr) 6.5 (2H,s), 7.3 (9H, m, 75(1 H d),
78(1H ?)ézlsgl_‘ﬂﬂgﬁl%# 1H s). 30 29 JU 2~ti~ 1~' O Q147591
36 PC d' /EP00101045 Exanpl e 21 ~1

R cis)- z& Am no- 9H- purin-9-yl)-2-cycl opent ene- 1- net hanol 0- ( phenyl

nmet hox;} phosphoram date 5 Synthesis according to standard
procedure 11R.cls) 44 (6- /trmnmuﬂdurihssewm-ecblmnmndaﬂ-irrteltliaeol\ﬂalmewyfttamyﬂ% 1)) 8P
47@485 ﬁH Qwe m, 1.8 (1 H mM, 2.1 (1 H mM, 3.25 (1 H mM, 3.7
(3H, d), 32 ,42(2Hn')58(1H,n’),6(1Hn’),62(1H,
m, 6.3 (2H, s)725(5Hrr)79 1H d, 84 (1H s). 10 Exanple 22

G met hoxy- Eedis S O B R Bp LA - e R RE SR S kg st o
procedurse ImetffEnpl (part 6 opoxamgle nhmtsataattdaetha)hbmwl(tmba-hﬂhl te | S foam (28 0/ 0),
7 (ar, cyerenipyitogbrdhoftalhyepiiefsdgestibedyebbal Bualdd weh Gheb™, 907
H n), 6.3 1928 365)Q487105%). (TBllcompqund wgs gldtedHyithl 5% r@:tignplichigrofdim.

Evaporation of a methanol solution left the title compound as a white solid foam; high

resolution mass spectrum caled for CaaHaeNeQsP (M+H)' m/z 487.1859, found 187.1841;

20  'H-NMR{DMSO-de) & 8.16 (s, 1H), 8.05 and 8.01 {both s, total 1H), 7.36 (m, 2H), 7.24 (br s,

2H), 7.19 (m, 3H), 6.13 (m, 1H), 6.02 {m, 2H), 5.63 (m, 1H), 4.03 {m overlapping g, } = 7.0 Hz,

4H), 3.77 (m, 1H), 3.15 {m, 1H), 2.75 {m, 1H), 1.70 (m, 1H), 1.21 (d, } = 7.1 Hz, 3H), 1.14 and

1.12 (two t, J= 7.0, 7.0 Hz, total 3H); *'P-NMR (DMSO-ds) 4.23, 3.88.

25  Example 4
(1R,cis)-4-{6-Amino-9H-purin-9-yi}-2-cyclopentene-1-methanol O-[phenyl{methoxy)-D-
alaninyl)phosphoramidate

In the same manner as Example 2, (1R cis)-4-(6-amino-9H-purin-9-yl)-2-cyclopentene-1-

30 methanol (part f of example 1, 200 mg, 0.860 mmol) was reacted with phenyl(methoxy-D-
alaninyl)phosphorochloridate (prepared as described by McGuigan, C. et al,, J. Med. Chem.
1993, 36: 1048-1052). Title compound was eluted with 5% methanol-chloroform,



. Exanpl e 23 20 (IR cis)-4-(6-Am no-9H purin-9-yl)-2-cycl opent eng1-Jukt Badol
0- (phenyl net hoxy-Lprolinyl)phosphoram date Synthesis according to standard
procedure 1. Title conpound isolated as a brittle white foam 19I 0); 8a
2.89, 3.04; WOMIHEE. 2 19 (5H, br n),,e2.94 (1 H m, 3. FETEHINY "3 42 (1
H m, 25 3.61, 3.74 (3H, s), 4.12, 430 (m 5 -H), 5.70 (2H, br s) 5.81 (1
H m, 598(1H rr) 6.19) 625(1H m, 7.21 (2H, m, 7.35 (3H, m,

Z’C?’? EPgO(ig 1 a@r@ggrﬂs 2 éneﬁbgngllsoﬁhon |)eft the title compoun%]J~ as 32 %%ne solu? %3%7(259%1m93. !

R ci s) - 4- (674 WNW(DWSD%P&UHBZHW@!ZQrﬂﬁﬂ"‘éﬁﬂ@m% toB} pgrrpda (@ {mhenyl

nmet hoxy- Li sol euci nyl ) or am dat e ynt hesi s acco to standard
procedure 17.347(m Z@Eﬂmﬁﬁ'@j6|1§(Bﬂ'a’t|"b(90&§“a"Hbﬁiﬁﬁmé"W‘h‘t(@v o8 lmaidk 0); 8P
4.55, 4.72; 1691( 1.9 (a1 = Zin (2H m,

3 o (1 1 nfﬁ Q’.Hg% 1244, m])zn]{m ﬁg ﬂs??_*('%nsﬂ%)ghzbg\?ﬁ) MNN@EM’SO ) (2% On
m, 5 745(13%346?5 5 99 (3H rr), 6.17 (1 H m, 7.11 (2H) 7. 29 (3H, m,
7.86, 7.92 (1 ] L0l

R cis)-4-(6-A AI'TEI %‘Ic—ﬁ g‘ﬂf‘?ﬁfﬂifdfﬁ’ﬁé”oy@ 553%%%%%3\?1%1 %UR& C052(48h}-ény|

met hoxy- Lno5&hWLhy49phosphoranldate Synt hesi s according to standard
procedure 1. Title conpound isolated as a brittle white 15 foam (73010); 8r
4.10, 4.35;_SH 1§8 (3H, t, J 8.4), 1.32 (2H, m, 1.71 (3H, M, 2.91 (1 H,
n, 3.20 (1—’19{1“1&)-, 3.65, 3.68 (3H, s), 3.87 (1 H n), 4.03 (2H n), 4.19 (1
H m, % 74(1(2.1:15]'14 (ﬁF)‘\mnﬁx-%p(Jﬂn Bty1)rd-cyclopddfent-AHnethanos D+ [piendi®efAdokd)-1m) , 7. 14
(2H, m, %8 S A, 3 7.90 (i H s), 834 (1 H s). 20 Exanple 26
(1 Rcis)- 42 & n- 9- yl)-2-cycl opent ene- 1- net hanol 0- ( phenyl

|-p)opoxy Lphenylalan|rtyl)phosphoranldate SyntheS|s according to standard
procedure 1

tl ' bri 76% ; 8P
3.97: 8H 1. %E% %ﬁq‘% 'ﬁ‘jon 755 a’%@%-? cis 'g‘ﬁ%%m ”ir"F?f Pr‘j”" V@%‘?’%ﬂ’e“%{] (‘3 1/()1 (1H,
m, 3.79-4. tlethpaddd, (pdbt’fdf‘)exarﬂpléﬂ ZOd.mbioaﬁj)mn'fnl)Ms (dactet! with phenyl@@ndyloxyd]- r‘r) , 6.08
88:44759]!5 38aI%YJI%E%%EWZ%Mate((prepdredsa)s Hescnbeé b\( McE‘ungan) C. egf al, J. WMed Cﬁem 2C3 VO

1993, 36: 1048-1052). Title compound was eluted with 5% methanol-chloroform.

Evaporation of a methanol solution left the title compound as a white solid foam (270 mg,
57%); 'H-NMR (DMSO-ds) & 8.13 (s, 1H), 8.01 and 7.985 (both s, total 1H), 7.2-7.4 (m,
12H), 6.02 {m, 3H)}, 5.59 (m, 1H), 5.06 {m, 2H}, 4.03 (m, 2H), 3.83 (m, 1H), 3.05 (m, 1H), 2.65
20 (m, 1H), 1.62 (m, 1H)}, 1.22 (d, J = 7.0 Hz, 3H); *'P-NMR (DMSO-de) 4.00, 3.55.
Anal. Calcd. for CasHasNe0sP-0.47 H20: C, 58.22; H, 5.42; N, 15.09. Found: C, 58.22; H,
5.44; N, 14.84.

*) ' Example 6
25  (1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol 0-[phenyl{methoxy)-L-
phenylalaninyl)phosphoramidate

In the same manner as Example 2, (1R cis)-4-{6-amino-9H-purin-9-yl}-2-cyclopentene-1-

methanol (part f of example 1, 500 mg, 2.16 mmol) was reacted with phenyl(methoxy-L-
30  phenylalaninyl)phosphorochloridate (prepared as described by McGuigan, C. et al., J. Med.

Chem. 1993, 36: 1048-1052), Title compound was eluted with 5% methanol-chloroform.

Evaporation of a methanoli solution left the title compound as a white solid foam (500 mg,



Exanmple 27 (1 R cis)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- zgeji am
0- (phenyl tert-butoxy-Lphenyfal ani nyl ) phosphoram date 5 Synt he l& Eﬁ ng
to standard rocedure 1. Title conpound isolated as a brittle white foam

(51 010) ; 094759 09: 8H 1.31, 1.34 (9H, s), 1.56 (1 HCTHPIBMG5 (1 ||
m),2.90(2Hm)320(1Hm)39(4H m, 5.63 (1L H m, 5.86 (1 H,
nm, 6.02 (3H, nm), 7.13 (10H, rr))773(1H s), 8.29 ( 1 H s). 10 Exanple
28 (1 R cis)-4-(6-Amno 9H- urin-9-y % 2-cycl opent ene- 1- met hanol O-[ phenyl
(2,2d i neth)erM_Sﬂpfh AR 1ﬁ3ﬁ qth p hetaltithBtiand7.885dpethndeteb accor di ng
to standar r Wttleywhite 15 foam
(230/0) ; 'g”%r ‘89%(@ ggle%wgé @g%ﬂﬁ@@&i&g@% L%P's a'?fg%'&%’ %) "8 (1H, m,
3.03 (2H, 5975 (®, 20), sgaelm 1H) 3.55-40dm( B, 3.59) (s, 34), @25 (nzle) &y (mAHR9. 561mH nm,

573(1H 2 (2H, br s), 6.09 (1 H m), 7.18 (10H,
L 7.81, P?WIH“ M%@é%%s 3252, (1 H s). Exanple 29 20 {1

R, ci s)-5%- (6 Amlnﬁal@d—tqulﬂ:ﬂ-lnN@swys BzOW@IQbﬁ@ht(éﬁ&w.Hn’enhalmﬂ350Fo(updheny|

benzyl Oxy_‘J{@Q??ﬁ'g"“W nl)éla};phosphoram date Synthesis according to standard

pr ocedur e cornpolind isolated as a brittle white foam (53%; Sr
3.84, 3.90; 8H1.56 (1 H mM, 2.81 (1 H m, 3.02 (3H, nm, 3.92 (3H, m,
4.27 25 (11;, m, 5.11 (2H m 5.69 (1 H m, 585 (1 H iii), 6.03 (3H, br
s), 6.94 { , .13 (13H, m, 7.77, 7.78, 7.80 (1H, s), 8.34 {1H, s). 30
2 9 JU~. 0I47591 39 PCT')rPOO/01045 Exarrpl e 30 (1
R, ci s) 1%- ({8Rpis}-hd6-4 P )= . g sls %
0- [ (2car bogmhosy holdBlghexYy- L-al ani nyl ] phosphoram dat e 5 Synthesis
accordi ng M@iﬁ%ﬁﬁ?@ﬂ're 3. Title compound isolated as a br| ttle
vvhi1;efoam(390/0) 8P 3.95, 4.05; 84 1.28 (6H, n), 1.69 (1 H, : 280(1
H m, __ 1. (1H m,
e 88 ( 1 tﬁ%’Lsa'ﬁ‘lf Hdon ﬁbsi%mp?e@%ﬂ(c%)'@'(g%hmoﬁgrﬂ'gu} y?"z &Lopeﬁ%ezp_} 87 7 92
(1H, s), 8mz®a|q01|Lpartsf)ofewmeEr I1§056.70ﬂmo'k\Mﬁl@c‘fes@’?thw%)(metm@‘v&arrple 31 (1
R ci s) 0

0 [ 4 (5 o B e R A By MeTRp IR Cotmels e o

Synt hesi s ﬁ@@bﬁ&?hg’*st 481185 afitle prmpovrilvas elufedwith 50 e@?hpmhﬂ!‘ot%mat ed as a

ﬁ{' tt2 ! SBMEJaEPrLé‘bJm&m@mmmmfﬁh@&m Mzunﬂéa%hﬁgs&ﬁ%aMzo #9,72 {7 é '(41

H m, 6. 1@00 i H+NW} (CDGls)lfgaQBl(tws r’q’fl?7$3 QBOQﬂHH70n3}3 (rrvmlﬂ @Hbroar)s. 7.58 (4H,

?2;5 1928) (%H)"h 16 tm, 17), 892 (A ), Bhro (F, B0, 3GLad¥m, Sh), 2¥B A &, b, Perml AS (cal c.

20 1.17 (two t, 3H); *'P-NMR (CDCls) & 3.86. Mass spectrum caled for CaeHaiNeOsP (M+H)* m/z
563, found 563. '
Anal. Calcd. for C2eH:1NsOsP-2/3 H:0 C, 58.53; H, 5.67; N, 14.63. Found: C, 58.77; H,
5.51; N, 14.65.

25 Example 8
(1Rcis})-4~-(6-Amino-9H-purin-9-yl}-2-cyciopentene-1-methano! O-(L-
phenylalaninyl)phosphoramidate Disodium Salt

(1R cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O- [phenyl(methoxy}-L-
30 phenylalaninyl)phosphoramidate (0.060 g, 0.11 mmoles) was suspended in solution of
triethylamine (2 ml) and deionized water (2 mL) and stirred at room temperature for 18

hours. The volatiles were removed by spin evaporation in vocuo and the residue was



Exanmple 32 20 (1 R cis~ 4-(B-Am no-9H purin-9-yl)-2-cycl opent Qe @Byanol
0- (phenyl net hoxy gl yci nyl) phosphoram date Synt hesis accordi ré st@ndar d
procedure 1y Tdy b4 corrpound isolated as a brittle white )'% (38010);
8a 4.51; 8HT 12 , 2.82 (1 Hgom, 3.20 (1L H m 3 . s), 4. 00
(2H, n) 25420(2H n)568(1H m, 5.90 (1 H mM, 6.15 (1 H mM, 7.20
{5H, , 7.99 (1 H s), 831 (1 H s); M (ElI) 481.1373 (calc. 481.1365).

i n-9- - j 1- h I
??S‘ﬁéﬁﬁ%&&oﬁsﬁip pagefel Y R et bR s Pammid A RS PR g o
st andard panioedxohengk. chFBntal(gramewﬁ!ﬂ HaBOIa?B%ﬁélAﬂ&II*aPhE DMll\IlcErtn\egetler oam ) g
4 ) . , , .
(1 oh o e o s parShagact Gigon Sorahish 3t sl iemopss 1

3.60, 3. 65 b(FerH) - ©)5,M gradidny 1 ). Fhe appropdatd fradtDndyer@amblined 8nd tht vblatnI@ 5.89 (

5. 0o (15H efe exhvetoy Shis séingigud adlh sk RS ik usinedindogied © )

R, ci s)-4- (@et&rr‘arnd)swl-kvpmramd Qrvﬁh)o-tagcwdieaplembr&mndamtahﬁxmlurr&a(tpﬂesny|

h L h h dard
o otodr o o ey SRR Sl Aot I i 3 P P, e et e PS50 o) op
3.79, 4. 19CNﬁIﬂrtlnd§@(VI(aiert'Corﬁ') R/N WATB54628),(Natiform] ushh dedizedswaterd. 39 (2H, t),

2. ?15( éBH( iﬂqhxlmtnongﬁ‘ %@@Rr"hlatﬂracngnsig?{hf(tHe cm;%usﬁ’ Ii@o]a U%I_Fahﬂ){r) 7 381?3I(—IZ H
m) . 7.90, Byditte(ad 2 Mhits Yolid§35%Hg, @;1%H H-NMR (b) § &b ks, ©BF.96TQ THY 6.84 £7.1655. 1555) .

15 Ex l e 35 IR n- 9- yl I t 1-nmeth I
0- (phgrwl eé‘f‘ CI@%@I’ %@I%I"yc‘? %o&%oﬁ‘% gg/c (;f?ep‘gl[ ?geaccg?dl ﬁgoto
sg?gcligrd gmmceshl(bemlaHIngDﬁaGeﬁp‘BE(}ﬁl1H§GI36T—GGIB(9AS 24), brguttabe(mmlm)e2238f ?imH
r
%,739%27(%@% Ii""zlﬁg%%fﬂ)‘l%iéa@?ﬁg 55‘%& I;EI rzti K'?"fl‘é@’ﬁ%""% 23(SH,
eM457 S a e
Qms)- -(6- fecd -59IEEI-H i n \ on en met _hanol henyl
i sopr opdxya, ?ﬁ?%@?%ﬁ'&f“ﬁ'ﬁé‘ %&7‘ (%‘%)I’Igyﬁ 4’32’%2& 83';%yn ‘Ws’s?g“@cg %nghg to
standard pmhpessiN,e4.30. Title conpound isolated as a brittle white foam
(210/0); Sa 2.56; 84 1.30 (6H m, 1.58 (6H m, 1.78 (1 H m, 2.90 (1 H,
m, 3.24 (1 H m,
Example 9

(1R,cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol 0-[phenyl{methoxy)-

20  q,a-dimethylglycinyllphosphoramidate

In the same manner as Example 2, (1R,cis)-4-(6-amino-9H-purin-9-yl}-2-cyclopentene-1-
methanol (part f of example 1, 200 mg, 0.86 mmol) was reacted with phenyl(methoxy-
) o,a-alaninyl)phosphorochloridate {prepared as described by McGuigan, C. et al., J. Med.

25  Chem. 1993, 36: 1048-1052). Title compound was eluted with 5% methanol-chloroform.
Evaporation of a methanol solution left the title compound as a white solid foam (200 mg,
48%); 'H-NMR (DMS0-ds) 8 8.15 (s, 1H), 8.03 and 8.01 (both s, total 1H), 7.1-7.4 (m, 7H),
6.10 {m, 1H), 6.00 (m, 1H), 5.89 (m, 1H), 5.625 (m, 1H), 4.08 (m, 2H), 3.55 (s, 3H), 3.12 (m,
TH}, 2.74 (m, 1H), 1.70 {m, 1H), 1.35 (m, 6H}; *'P-NMR (DMSO-ds) 2.43, 2.39.

30 Anal. Caled. for C22HzNsQsP-0.53 H20-0.03 CHiCN: C, 53.29; H, 5.71; N, 16.99. Found:
C, 53.29; H, 5.67; N, 16.99.



30 4:08 (1 H m, 4.20 (2H m, 5.07 (1 H m, 565 (2H br, ), Jg._opaagl H)
m, 6.20 ( 1 H m, 7.26 (5H m, ?2.83, 7.89 ( 1 H s}, 8.43?‘1,3"). 2
9 JU~ C03 WD 00147591 41 PCT/ EP00101045 Exanple 37 (1

R, cis)-4- (GWM%‘%S%I—I- purin-9-yl)-2- c%‘ﬁl opent ene- 1- et hanI(’)CIT/Fd'-of'%lﬁ“esnyl

(2, 2di et hyl pr opoxy- a, a- di net hyl gI ycfhyl ) phosphoram date 5 Synt hesis
according to standard procedure 2. Title conpound isolated as a brittle
white foam (38%,; SP 2.42, 2.44; 8H 0.99 (9H, s), 1.61 (6H dd), 1.74 (1 H,
m, 2.90 (1hq.follq>wmg genpral prgcqqurepr)veregseg@ (hgmrepglptlon@fggnqogp#s qﬁExantg:lepg (1 H,

n, 6.00 (3gH4ymM, 6.20 (1 H m, 7.28 (5H m, 7.86, 7.92 ( 1 H s), 8.40
(1H s). 10Exarrp|e38 )

R, ci s) - 4- ( Btangare usg for Rhospherochlpridaje-Pregaeaiioane- 1- met hanol 0- ( phenyl

met hoxy cycl opent anegl ~ci nyl ) phosphoram date Synthesis according to
standard procedure 1. Title conpound isolated as a brittle white 15 foa m
(540/ a) 5 8Pnytrigthylagine12.8 mof equiviiin dry dico@methgpe (4pynl) vims odded diopwisetg a 3. 24 ( 1

H ”)1 3.7 !r%ééddlurbﬁh ’of%B l%gftﬂgo;ﬁoiph%eqq)o(rﬂoék‘amm andghpgg;ﬁ&q\}é‘t @hyo 23;21(8%6
(cal c. 535adl$sﬂ):r saE)(a&pioée@g/)zmd(yjldmhloromethane (40 ml), at -78 °"C under mtrogen
R cis)-4- (Qol OWI the a :dn }l?e) éna)ctlo% %&?ur?ﬁwa{gt;ﬁlgwe:{ltm %w 0 %c?nqyl

met hoxy c~ aneg yCl h osphoram fhesi’s acc
standard pmmchlme afd sfltired ceremcghpoihndolvmowast edwoens! tmdd:rrrcctutd:depmtswt@nﬂ oam

(44010)1§ S gﬁfe’ ,ﬁmeﬁa@gﬁ%@{%md o &ieté%_fgﬁle(lé"hi'mair?_)d%ﬂtgégg%(teih”%%3 20 ( 1(1

H, r’r), 7. 25h€(®Henmas rem@%sq urdedted(ckd pressgie, to Bavik2th¢ drudd, preduct dsBBn(lEl ) 549. 2008
(cabc. 549.1991 ). 30 Z 9 JUL Z03 WO 00l 47591 42 PCT/ EPOO 01045 Exanpl e
4D (IR, cis -4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- net hanol O0- (phenyl
di met hoxy- A spadet plojyphloosplhidadasi wkat esed aSyolvtites iins deycltip rodidngadetongtilaridar d
procedur e solated as a brittle white foam (34%; 8P
3.78, 4. 38g“b§gii‘%l‘§‘z?8@%qmﬂ$ds 2.85 (L H nm, 3.22 (L H m, 3.50 (2H, s),
3.65 (3, s), 3.75 (3 H s}, 413 ( L H m, 426 (2H m, 571 ( 1 H m,
5,92 ( 1 H mM, 6,23 ( 1 H m, 7.16 (54 mM, 800 ( 1 H mM, 8 t 3, 8.21
( 1 H s). 10 Exanple 41

Standard Procedure 1 for Phosphoramidate Preparation

20  To (1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol (200 mg, 0.87 mmol)
suspended in anhydrous acetonitrile (15 ml) under a nitrogen atmosphere, was added 1M
t-butyl magnesium chloride dissolved in tetrahydrofuran (1.73 ml, 1.74 mmol). After 15
minutes, phosphorochloridate (2.61 mmol) dissolved in acetonitrile (15ml) was added
dropwise over 1 minute and the reaction mixture allowed to stir for a further 4 hours.

25  Following the removal of volatiles in vocuo, the product was purified by column

chromatography (silica) eluting with 4-5% MeOH in chloroform or dichloromethane.

Standard Procedure 2 for Phosphoramidate Preparation

30  To (1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol (200 mg, 0.87 mmol)
suspended in anhydrous tetrahydrofuran (15 ml) under a nitrogen atmosphere, was added

1M t-butyl magnesium chloride dissolved in tetrahydrofuran (1.73 ml, 1.74 mmol). After 15



‘(1 R cis)-4-(6-Am no-9H- purin-9-yl)-2-cycl opent ene- 1- net hanoh L an

O-[ (4-chl or ophenyl ) , % net hoxy- L-al ani nyl ] phosphoram date Sy t%e’&t—s 2003
accordi ng tq?, @p,?%rd procedure 1. Title conpound isol at gersygodarittl e
white .Y 15 foam (28 0/a), 80 3.88, 4,16; 8H|[ CDCI3] 1.3 (3H m, 1.7 (1
H m, 2.9 (1 H, , 3.2 (1 H mM, 3.7 (3H d), 4.2 (2H mM, 57 (1 H m,
6 (1LH m, 6.2 (1 H m, 7.3 (4H m, 7.95 (1 H d), 8.4 (1 H d). Example

42 (1 R cis)-4-(6-Am no-9H purin-9-yl).- 2- cycl opent.ene- 1- net hanol 0-(L20
(et hyl ami H%‘JP%*F%HP%S’M&'B%&‘%& rara%/ILz)lisélved in aceponﬂnle?lesmjl) was adcﬁtg

R cis)-4- (@TM@CUVWrﬁMOie&n@th&'riatﬂorﬂr}iﬁh@ﬂlﬂwai?@-sﬂirﬂmﬁ hﬁm@Mhours

O-[ phenyl (net hoxy%mLaI anj (le ]{)hosphorag‘%da& él e 60 ng, 0.127
mol es)  wadoUEpE HEdeMMA! AEPaYIFLH Ve oABDPrBlusEY AL ‘H@’c("fmﬁt} and stirred
at room t ergagdnitelrbhly @ilicd) el@iMy with Fhede MebIRtni chREofvRY @ dZRloFori¥aere by spin
evaporation in vacuo and the residue was dissolved in water (20 nL),
extracted with dichl oronethane (2x20 mL) and purified by anion exchange
chr omat ogr aningaR PréceSHR 3 FakPhiRsodREsteMepabtion ' Pl us QVA cartridge (Waters
Corp., PINWATO54725) (HCGa™ formy w fh an aqueous amoni um bi car bonat e
buffer (0O - 0.5 Mgradient, 1 L). The appropriate fractions were conbi ned

and the volgipas- Mﬁtﬁmnhmvﬁﬁn@ylﬁ.@-cﬁdmp&t@%aﬂﬂfeﬂrﬁah@'PZUO%gVGQ‘Nﬁ%moThe resi due
was twice di ssolved in deion; zeg1 wat er. and gbéorat ed in vacua to give

the title cHSBIRIIN aehvasounpyrgine (ih ralbynder arn'ir@segai"tos £, Wasadded Mt n

dei oni zgd V@@ rmagﬁélulﬁﬁ&fﬁﬁﬂe HifdoREDN teragdiofdak (VACm2ZPEEmAer.&ffer 15° Plus CM 2
9 JUG QO3 WO 001

7591 43 PCTI | ~P00101045 cartrld (Wat ers PJN
VATO54675) tes PPB%PH?'OEE‘?'H@ted%ﬁb'ﬁl’?'igsﬁﬁ}éﬁde'P “W%ﬂl’f (F-'r"?h‘t"'fsaﬁ‘?f&f t he
apppopri at edrbpicd dvens miratd antl Rige deadtib® mB@UTDAIoNED st o SatHer &Bouds. Wwhi t e sol i d

26 my, 520 MR (DPx0). S 7. 92 1 6.09 - 6.15
Em rlng F’L&W'"ggh"s%mt’é?%l%f'es%”’ﬁﬁ’ t“%’"&@“{?‘?‘f’*‘%’”ﬁ%‘?b@%’?(t J = 5.3 H,

1H, 3 28 chr@m#t8graphy (sAkdh) eliding Zvith 435°I9Me()biﬁchlbrd'ﬂbrmé?rdﬁiBiorcﬁneIﬂaaﬁé. (m 1 H,

244-251(m3H) 1.36 - 1.46 (m 1 H), 1.01 (d, J =6.8 Hz, 3H); "P-NWR

(Dx0) 6: 155 Mass spectrum (ES') me 394 (MH. Exanple 43 ~1

R, cis) - 4- (6p@mpro09H purin-9-ylj-2-cycl opentene 1- met hanol
T

Exanpl e 42 %#F piene- L e s gthoxy-
di chl or ophoﬁprm-mtyﬁm}:wmbhusﬁhdrmmaml at| I es by evapor at| on in vacuo gave

t he ammnl umsalt of the title nolecule as a hygroscopic solid (99 ng,
272/20) 60 %%e@l@%%%&gﬂo 9ndafa pr&ceh‘hr(e lﬁﬂ?eion@mﬁouna |sl3hated@s §3r|t‘lle @h@e?H( m 52[%
5.25 (m 1 F?;amié.o‘m 523388@4(%132(% ) BﬁﬁﬂHm)@ﬁﬁdﬂm) 4954?“ "39 P0edtH. 3. 3. 06

Elrjnm . PJ"'? Nﬁ%‘sﬁ%;;gse(get(‘?ﬁ%i Aoy @4!—"'@ S%gﬁl mk}g%H@) 631 H)H m?6|39 RosPx0) - 4. 56

R ci s)-4- (68A8 dbﬁ-ﬁfbﬂﬁfﬁ 79\]-5312*)‘-"13 7c%9d§'d)ﬁé~r?t9énkﬂal(3ﬂéi ﬂé?}@ﬁf‘ 1H79n61641osphat e
F}cn s) - 4%E(s§ymza@smwmrmynscﬁnwr)aqlzfew@z@nﬁntene 1- met hanol (Exanpl e 1,
200 was dissolved in 1,3-dinethyl-3,4,5, 6-tetrahydro-2(1
H) - pyrl ﬁf’dl none (2 mj. Phosphoryl chloride (0.24 nL, 0.26 nmol) was added
to the stlrggaql,,mecp,ol ed (0 Cj solution. 25 After 1 minute, 1.0 M sodium

hydr ogen car on was added a
y 9 (1R,cis 4—(6 Ammo 9H purm 9_\BTID y)c

nd
lopentene-1- methanol O-(phenyl isopropoxy-L-

alaninyl)phosphoramidate

30  Synthesis according to standard procedure 1. Title compound isolated as a brittle white
foam (89 %); ¢ 3.97, 4.20; &4 1.14 (6H, m), 1.31 (3H, m), 1.63 (1H, m), 2.79 (1H, m), 3.12
{1H, m), 4.05 (3H, m), 4.92 (1H, m), 5.66 (1H, m), 5.87 (1H, m), 6.08 (1H, m), 6.22 (2H, br s),



'stirring was continued at 0 C. for 30 mnutes and then at 25 Q of ¢} lzﬂlag)ur
The reaction solution was diluted to 125 nL with dei oni zed water and
applied to (/-0 cm DEAE Sepahadex A25 (Al drich) i e

chr omat ogr agﬁ& ‘?:"6 m whi ch had been shed with 7.0 M a?ﬁ%n%ﬁ@nﬁg@car bonat e
buf fer and then equilibrated wth deioni zed water. 30 The title conmpund was
eluted with a 0 to 0.5 Mgradi ent (2 L) of ammoni um bi carbonate. The
appropriate fractions were conbi ned and the volatiles renpved by

evapor at i or-46{2aplut19 BRem} éé‘? dide (g §- 28 H.sbim/adS1)p238838dMbad wat er (20
nLj and evaf@rAtGHab RqViRE®e3.1835), 9 JUG 203 WO 00/ 47591 44 PCTI EPOO 01045
three tines. Lyophylization of the residue fromwater gave the amoni um
salt of the t|tIe conmpound (270 ng, 90% as nono ammoni um sal t,

nonohydr at QII\/R(DaO) 8 8.10 (s, 2H), 6.14 - 6.20 (m 1H), 5.84 -
5,90 (m 1 558 (m 1 H, 3.71 - 3.86 (m 2H), 3.02 3.14 (br m
1 H, 2.%60 gs) (G(A;nmo ahlrpurm %:#4)-2-cyclem@niene-14mathanol Gkeey! ¢T-DItoXy-162.  Mass 5
spectrum ('-:a%r)n arﬁ%tﬁ) Exanpl e 45 (1

R cis)-4-(6- - 9- yI) 2-cycl opent ene- 1- met hanol 0- di phosphate 10

The title a dificati nof t he dof Broom

(M shra, NR&‘?‘ ﬁ%“é’?@&ﬁ?“ﬁ %) P’°%d“'%:|’1”2ﬁ'ﬂ° cggpoun d Bt a%mﬁ' whitg 991, 1276) .

(1R ({I 8) 4- %%M%P&WHWWZI? éﬁ‘llﬁrflMZmHQbWQtﬁﬁﬁ‘lﬂ?ﬁ*ﬁﬁ'ﬂ'm)ﬁﬂ:ﬁ(ﬁﬂ' eI 1, 231
nyg, SO ved in ri Qs or

me
chl ori d¥ (0’"%?89{_1” ). @-0%R yr)afeS (Hh ﬂ’id’aﬁéﬂ'ﬂ H@%QB.(W@H G@d@ﬂ' dHS)(B15C, )
sol uti on. %He}ﬁ) 37@@13@%114@) §@éuhlmn/ptﬁsﬁﬁfz{q@dsmmnercs4numom?dpdequresl4 g 10 15
mol ) and tri- yamne( ) nmol ) in dlnethyfornamde( L)
was ladded t‘i’f’h‘ﬁ%’ coid (0 C) stl rr| ng soI ution, followed i mediately by
tri-n-butylamne (3 nL). After 1 mnute, 1 Mtrlethyl ammoni um hydr ogen
car bonat e b%;ffer glOO m.) was added and stirring was continued for 30
mnutes. T ion solution was diluted to 3 L with deionized water and
appl i ed1s o @R tis)14-46-AméhocgH-PiAE-FRadyelclsn teh2T -rodhshol CHiphehgie, BXchange 20
chromat ogr aphy, col um.which had been.washed wth 1.0 M ammoni um bi car bonat e
and preeqU|mwmlmm%° r . The title conpound was el uted
with a 0O to 0.5 Mgradient (4 L) of anmonium bi carbonate. The appropriate
fracti ons wenthesipatspriing tasdndanbproespure il Ttde qompernddsolaieday aputtigtwhidn i n vacuo,

{1 o conpoliad] (B5E 286, UERUBIAH IR B ) Ry Rl WESRITRC TBCT T )7

purity (21254(1Hnmhléﬂé(‘21-i o . v, QBT 61 Hown), Br9&I1(WH, imd.268.2043H, ong. wdﬁld)m)exchange
HPLC (What Ar | I N with
anmoni um pﬂ?g%oﬁat Jiéi ZU f7§’4 (%I)-S(? %‘L‘ (5'2/0&@') 52126% &ﬁﬂ\ﬁ 0) 8 8.06 (s,

1 H), 8.05 (equires55§.2146).13 - 6.21 (m 1 H), 5.82 - 5.8B (m 1 H, 5.45 -
5.53 (m 1 H), 3.76 - 3.90 (m 2H), 3.02 3.16 (br m 1 H, 2.64 - 2.78 (m
Y 52 Exabofha(m 1 H); "P-NMR (Ds0) -9.90 (d, 1 P, J=20.3 30 Hz),
210. 84 ToP==20. 3) . Mass spectrum(ES) me 390 (MH. 29 JUG 2C3

A 591@&%@@%@@@ Zneyrlapengene-1-methanol O-(phenyl cyclopropyl

methoxy-L-alaninyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white
foam (59 %); 8¢ 3.99, 4.21; 51 0.14 (2H, m), 0.45 (2H, m), 0.99 (1H, m), 1.28 (3H, m), 1.61

30 (1H, m), 2.76 (1H, m), 3.10 (1H, m), 3.84 (2H, m), 4.06 (2H, m}, 4.50 {1H, m), 5.64 (1H, m),
5.85 (1H, m), 6.06 (1H, m), 6.42 (2H, br s), .13 (5H, m), 7.77, 7.80 (1H, 5), 8.27 (1H, s}; m/z
(ES+) 535.1834 (MH*, C2¢H2sNsOsNaP requires 535.1835).



(1 Rcis)-4-(6-Am no-9H-purity-9-girl)-2-cycl opent ene- 1- net hanol

O-tri phosphate Continued elution of the colum described in Egag"rper 43{]3
gave, on evaporation, the 5 ammobniumsalt of the title co ound S

mol es, 11. XA (0.1 M HC) ~, Hax = 260 nm UV purFEYE 35nm

det ecti on) was 9801o by anal ytical strong ani on exchange HPLC (What man
Partisil 5, SAX RACII, 0.05 Mto 0.95 Mgradient with ammoni um phosphat e
buf f er (pl-t,é bc15501o met hanol). "H NVMR (Ds0O) b 8.10 (s 2H) 6.18 - 6.23

: : A : pUIy) 6 ORGHENY Hpno & ’ : ENE H) ;

" P- NMR (D~Q),cm R& ﬁdﬂ;mﬂdat@) 10. 85 (d, 1 P, J=19.3 Hz) -22.73 (m 1 P).
Mass spectT‘U—@ES's me 470 (MH). Exarrple 47 Anti-HV Activity 15
Conpounds ccor din ention activity in

A ool fe SeEapEdE brnily Roto BRI HiCaPRy Rl £ 3 opitld w1 o

Met hods, 28amlPB&); 2834,276; 54518 (BH, ), 1089 (2H en) CIOBBIRMIM 2. 29 8H,inf), 3.fee r ange of
| CSO 0. 009 B Virus Activity

: - 2.1 w20 anpl e 48 Anti - atit
Conpounds %r@j-t"er’&wz(%ﬁféﬁhﬁ'-HEBQ?I‘H'E‘i? ?/(\J{Jgﬂ g@?rl\ﬁ ) 62634 8f ng to the
met hod desgr7.6e@Hby), J.an8enh), R77.ets4ad K, s), €98 (1A Srme/b(E8t) sAgegstogmand
Chenot heraEy,ﬁgBI 37, No. .3 ‘Sp. 25 44t-447, 1993, and results are shown
in the tabfed NP reeeiess R3418¥Y of t he conmpounds according to the invention
denonstipat ed i nproved activity by as nmuch as 500-fold over that of the
correspondi ng nuc| eosi de analog) (1 R cis)-4-(6-am no-9Hpurity-9-yl)-2
cycl opent e hanol . 30 2 g JtJL 2C3 WO 00147591 46 PCTI EP00101045

Exanpl el Csqig| -(U—?\mrﬂB
| ndex20. 01 - 03
180090. 0D2 It " TabI et Fornul atr on The foI | owi ng

formul ations A B and C are prepared by wet granul ation of the ingredients
with aisol 6vritb¢$i5@t00plﬁw thsteadarfl gfocesuesd . BS‘E mmovhd)'ﬁplmd sadnitils whitest ear at e and

conpressio n t ose

B. P 210Povrqa%a gﬁ%’) gq} ;3] o%ﬂ\rﬁ@t gp(lhﬁ gtﬁggﬁﬁnesi’%?ﬁpé{%gar ate5 500
(3H, s), 3.74 (3H m), 4.09 (3H, m), 4.47 (1H, m), 573(1H m), 5.94 (1H, m) 6.11 (1H, m),
6.43 (2H, brs), 6.75 (2H, d), 6.98 (2H, d), 7.16 (3H, m), 7.27 (2H, m), 7.83, 7.85 (1H, s}, 8.36,
8.37 (1H, s).

20

Example 17
(1R,cis)-4~(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! methoxy-D-

phenvialaninyl)phosphoramidate

) 25  Synthesis according to standard procedure 1. Title compound isolated as a brittle white
foam (24 %), &y 3.92, 4.04; &n 1.7 (1H, m), 2.8 (1H, m}, 3.1 (1H, m), 3.2 (1H, m), 3.7 (3H, d),
4.1 (2H, m), 4.6 (1H, g}, 5.7 (1H, m), 5.9 (1H, m), 6.1 (1H, m), 6.5 (2H, d), 7.2 {(10H, m), 7.85
(1H, d}, 8.4 (1H, d).
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Wh 00147591 47 Fornul ation Bm /g tabl etActive Ingredient250Lact 0s ,B.P 1505
Avi cel PH 10160Povi done B. P. 15Sodi um Starch d ycol | at e20Magne i Lind eat%at eb
10500Formul ati on Cm tabl et Active I ngredi ent 25015 Lact ose

B. P. 200St ar cN8OP&¥9done5Magnesi um St#ar at e4 20 359 2 9 JBETABYHI045

PCTI EP00101045 The followi ng formulations, D and E, are prepared by direct
conpression of the adm xed ingredients. The lactose in fornulation E is of
t he di rectbggﬁlygrmssi on type (Dairy Crest "Ze pa rox"). 25 Fornulation D m

tabl et ActiVve, n%r edi ent 250 Prﬁ elatinized 0 30 400 WO
001 47591 4HReisk-fnl-AminonShi=pusin-9-vi-2-cyslopantensy proxyiDact ose B. P.

Y BIPRE N

RetIrpethanehO-
150 5 Avi Cgbciégil)éﬁ’&gﬁ&gn@a@ JUL Z003 PCT/ EPOQ 01045 Formul ation F
e

(Controlle ormulation) 10 The forrmulation is prepared by wet
granul ation of the ingredients with a solution of povidone followed by the
addi ti on Oéynme%eowmg%%ﬁ@n&p@mu&qmﬂ@&mg&% iak@ls §ritkR Wikl Ve

I ngr edi ent 500Hydr oxypropyl net hyl cel | ul osell2( Met hocel K4M Prem um Lact ose
B. P. 53Povi thamd2®%R.52 327, A8y At @Hh ok b5 (2% @9, 5A00HILE05F BHans65% BKes pl ace
over a perj - nd is conplete after 12 hours. 25 Exanple
50: Capsul QO}E%E%?Q%QS @‘o%?%td?on A A capsule formulation is prepared by
adm xing the ingredients of formulation D in

Example 19
10 (1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-{phenyl methoxy-D-

tryptophanyl)phosphoramidate (diastereomeric mixture)

Synthesis according to standard procedure 1. Elution from a silica gel column with 5%
methano! in methylene chloride gave a 1,15:1 mixture of high:low Rs isomers (from *'P-

15 NMR), isolated as a brittle white foam (23 %); 8, 4.13, 4.23; 84 1.5 (1H, m), 2.65 ( 1H, m),
3.2 (2H, m), 3.62 (3H, d), 3.95 ( 2H, m), 4.35 (1H, m}, 5.67 (1H, m), 5.9 (1H, m), 6.0 (1H, m),
6.4 (2H.s), 7.2 (9H, m), 7.5 (1H, d), 7.73 (1H, s), 8.35 (1H, s), 9.05 (1H, s).

Example 20
20  (1R.cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-{phenyl methoxy-D-
tryptophanyl)phosphoramidate (single diastereomer)

Synthesis according to standard procedure 1. Elution from a silica gel column with 5%
> methanol in methylene chloride gave initial fractions containing the pure higher R isomer
25  of the mixture described in Example 19 (from *'P-NMR), isolated as a brittle white foam
(34 %); 3p 4.02; 84 1.5 (1H, m), 2.7 ( 1H, m), 3.2 (2K, m), 3.6 (3H, d), 4 ( 2H, m), 4.3 {1H, m),
5.7 (1H, m), 5.85 (1H, m), 6 (1H, m}, 6.5 (2H,5}, 7.3 (9H, m), 7.5 (1H, d}, 7.8 {1H, s}, 8.4 (1H, s),
9.2 (1H, s).
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Formul ation B (infra) is prepared in a simlar manner. 29

Od 47591 Actjve | ngredient Lactose B.P. 5 Sodium Starch

Magnesi um St‘é’grog’f‘§91420 10 Formul ati om6C Acti ve | ngredi en?%b%@%‘? 4000
B.P. 15 49 mca sule 250 143 25 2 mca sule 250 350 600 rcT~roo~oi oas
Capsul es of formulation C are prepared by nelting the Macrogel 4000 B.P.,
di spersi ng gxbpie@ti ve ingredient in the nelt and filling the nelt into a

t wo- part hati n_capsul e. Formul ati on D m ca sul e Active Ingredient
250 Leci t hi hReBA-K-AmiosSH-pyringgyyl)-2ecvolapentened ynethangt Olphenylimethaxy DD ar e
prepared byfhhBRésBhdi@migle active ingredient in the lecithin and arachis
oil and filTing e dispersion into soft) elastic gelatin capsules. 30 -
9 JUL 2~~~

5  Synthesis according to standard procedure 1. Title compound isolated as a brittle white

+30 Exanpl e 49 above and filling into a two-part hard gelatin ﬂs 1€ ann
Hheastino

foam (26 %), 8p 4.76, 4.85; &x 0.9 (6H, m}, 1.8 (1H, m), 2.1 (1H, m}, 3.25 (1H, m), 3.7 (3H, d),
3.9 (1H, m), 4.2 (2H, m), 5.8 (1H, m), 6 {1H, m), 6.2 (1H, m), 6.3 (2H, s), 7.25 (5H, m), 7.9 (1H,
d), 8.4 (1H, s).

10 Example 22
(1R,cis)-4-{6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-(pheny! dimethoxy-D-
) aspartyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white

15  foam (28 %), & 3.79, 4.24; 61 1.7 (1H, m), 2.8 ( 3H, m), 3.1 (1H, m), 3.6 (3H, d), 3.7 (3H, d},
4.1 (2H, m), 4.4 (1H, m), 5.5 (1H, m}, 5.9 (1H, m), 6.1 (1H, m}), 6.3 {2H, s}, 7.15 (5H, m), 7.8
(1H, d), 8.3 (1H, d)

Example 23
20  [(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-L-

prolinyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white
) foam {19%); &» 2.89, 3.04; &u 1.68-2.19 (5H, br m), 2.94 (1H, m), 3.32 (2H, m), 3.42 (1H, m),
25  3.61,3.74 (3H, 5), 4.12, 430 (m, 5'-H), 5.70 {2H, br s) 5.81 (1H, m), 5.98 (1H, m), 6.19, 6.25
(1H, m), 7.21 (2H, m), 7.35 (3H, m), 7.88, 8.02 (1H, s), 8.43 (1H, s).
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WO 001 47591 50 PCTI EPOO OLUAS Formul ation E mca sule Active | ng ﬂgen?fm
150.0 Vitamn TPGS 400.0 5 Pol yet hyl ene d ycol 400 NF 200.5 Pr gy h

G ycol USP 39.5 Four (4) kilograms (kg) of Vitam n E TPGS (obtained from
East man CherWeAa¥478%.) was heated at 50C until |iquefied. PFYEPREONMS quefi ed
Vitamn E TPGS, 2.005 kg of polyethylene 10 glycol 400 (PE&X400) (I ow

al dehyde, <10 ppm obtained from Uni on Carbi de or Dow Chem cal Co.) heated
to 50C was_added and mi xed until a honbgeneous sol ution was forned. The
resul tant 28MBE2n was heated to 65C 1.5 kg of active ingredient was

di ssol ved (1R ck#-(8-nairRE 18 Hursod-yh)-i20dyclefentént A théthdnoll XGheay) theliehy-400. 0. 395 kg
of propyl ne E éﬁﬁl it rogmterrperature was added and mXxed unfil a
honogenousk 3 % ormed. The solution was cool ed to 28-35C. The
solution was then de-gassed. The m xture was preferably encapsul ated at

28-35C at a fill weight equivalent to 150 ng of volatiles-free conpound,
into Si%e Jythsss Bﬁard"\ﬂﬂpf@”‘@fﬁaﬁe‘@dﬁ%ﬂtT't&e‘IOH‘PPde‘&BMI%é bigieryehita capsul e

fL111ng MeeRifs] B BaRsAlpo S B), 168 ALCE] o LR, @) @9&1{%%) olgp! | moi sture

of 3-6010 water and ness of ons, and'pl'aced in a
sui t abl e cOHiml. 3a2 (1H20). BSRAAGABH. éh3ﬁ4@ﬁomtﬂ62 (Z@dmRéveﬂﬁemEé{SQdﬂ%) The

fol |l ow ng fﬁ?%tﬁ?m g—.\nqlgrﬁl(%s)ezgc(gn%l ,e%f 9§frH|H |8q;r3 (“_ps)prepar ed by extruding

ingredients a, b, c using an extrud [fowed by spheroni zation of
the extrudate and drying. The 25 dried pellets are then coated with

rel easgy CoplrRle/dsng menbrane (d) and filled into a two piece, hard gelatin
capsul e. ﬁ—Hév;D‘OOM?SQl (a) Actl ve I ngredl ent(b) M crocryst aI l'ine
Cel | ul ose( : & i D

513) Exanpl ﬁ?%lﬂh;;lbdggﬁgggpl'dgtemr nmul atl on 10 Forrmul at i on A Active | ngr edi ent
200 Hydroc on 0.1 Mor 15 Sodi um Hydroxide Solution 0.1 M
g.s. topH4.0to 7.0 Sterile water g.s. to 10 nl 2 9 JUG 2~~3
PCTJ EPOOlOésQ\%sis according to standard procedure 1. Title compound isolated as a brittle white
15 foam (73%]); 6r 4.10, 4.35; 64 0.88 (3H, t, J 8.4), 1.32 (2H, m), 1.71 (3H, m), 2.91 (1H, m),

3.20 (1H, m), 3.65, 3.68 (3H, 5), 3.87 (1H, m), 4.03 (2H, m), 4.18 (1H, m), 5.74 (1H, m), 5.3

(1H, m), 6.05 (2H, br s}, 6.13 (1H, m), 7.14 (2H, m), 7.28 (3H, m,}, 7.83, 7.90 (1H, s), 8.34 (1H,

s).

20  Example 26
(1R cis)-4-{6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-(phenyl i-propoxy-L-

phenvylalaninyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittie white

25  foam (76%); 8r 3.97; &1 1.20 (6H, m), 1.66 (1H, m), 2.82 (1H, m), 2.98 (2H, m), 3.11 (1H, m),
3.79-4.06 (4H, br m), 499 (1H, m), 5.72 (1H, m}), 5.96 (1H, m), 6.08 {3H, m), 7.23 (10H, m),
7.87 (1H, s}, 8.34 (1H, s).
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'The active ingredient is dissolved in mast of the water (35 - ) t he
24"

pH adjusted to between 4.0 and 7.0 with the hydrochloric acid fre di um

hydr oxi de a ropriate. 20 The batch is then nade up t ith water

and filter ez"’?ﬁ?’?ﬁg’h a sterile mcropére filter into a S?’giﬁlﬁﬂeﬂﬁﬁ%é"‘m anber

glass vial (type 1) and sealed with sterile closures and overseal s.

Formul ation B 25 Active Ingredient 125 ng Sterile, Pyrogen-free, pH 7

Phosphate Buff@f27d.s. to 25 m 30 2 ~ JI~~ 2@ '~0 (~0 47591 Exanple 52:
I nt rarruscul'a'r"ﬁrﬂ"ecti on Active Ingredient Benzyl Al cohol 5 dycofurol 75

Water for i(H.eigt4@rAmina-9Hrnyrin<d-yll-Zncyolopantene- trmethpngl Ouiphenyl Grtgbutoxgd-g 3. 00 m
| The acti VGe/yidHniRi)fHokphomnfdatsol ved in the glycofurol. The benzyl alcohol

i s then added—and di ssolved, and water added to 3 m. The mixture is then
filtered through a sterile 10 micropore filter and sealed in sterile 3mnl
anber gl:as b ad Ti 1 I 250 ngl5

Sor bi toI5 S(?%??%%fé%%m@a%agg%?? %%rggglé'?g&ﬁn@é@%gg?%é%gmgwgcvor, Peach
17. 42. 3169@0am [53%) a4 #1409c0H\AEX et-34 M. 5), 11 66 (1BIOME 226 (TFhe), 280 (2Hemi,ngr edi ent i s

di ssol ved i m xt f it y.&e of rifJ fer An
aqueous solat'r}t0 fho'#i '@Tﬁﬁéﬁs@dgl? %nﬁ E'e@t%éﬁ (éﬁir@' m@”a’" d%’gf ggH‘tmﬂe"g’gﬂ%\‘?i on,

fol | oned by), 8d8i{H,sin of the sorbitof Solution and finally the flavor. The
volune is nade up with purified water and m xed well. 25 Exanple 54:

Suppository Active Ingredient Hard Fat, B.P. (Wtepsol H15-Dynamt Nobel)
30 ny/ cl@ps kkangepposi tory 250 1770

(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-[phenyl (2,2-

) dimethylpropoxy)-L-phenylalaninyl]phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white

15  foam (23%); & 3.94, 3.99; &1 0.85, 0.92 (9H, s), 1.62 (1H, m), 2.80 (1H, m), 3.03 (2H, m),
3.20 (1H, m), 3.79 (3H, m), 4.02 (2H, m), 4.29 (1H, m), 5.73 (1H, m), 5.92 (1H, m), 6.02 (2H,
brs), 6.09 (1H, m), 7.18 (10H, m}), 7.81, 7.83 (1H, s), 8.36, 8.37 (1H, s).

Example 29
20  (1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-~1-methanol O-(phenyl benzyloxy-L-

phenvlalaninyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white
foam (53%); & 3.84, 3.90; &+ 1.56 (1H, m), 2.81 (1H, m), 3.02 (3H, m), 3.92 (3H, m), 4.27

25 (1K, m), 5.11 (2H, m) 5.69 (1H, m), 5.85 (1H, m), 6.03 {3H, br s), 6.94 (2H, m), 7.13 (13H, m),
7.77,7.78,7.80 (1H, s), 8.34 (1H, 5).
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2020 2 9 JUL 2DD3 WD 001 47591 53 PCT/ EP00101045 One-fifth of? ghé\JW 2(8Rsol
H15 is nelted in a steamjacketed pan at 45C naxi mum The active ingredient
is sifted throu 200pm si eve and added to the nolten i m Xi ng,
using a Sil v‘é’Pé‘g/f‘f’s?‘l tted with a cuttbsg head, until a sn%%?ﬁlpm/@%ér sion is
achi eved. Maintaining the mxture at 45 Q) the remi ni ng Wtepsol HI5 is
added to the suspension 5 and stirred to ensure a honmpgenous m x. The
entire susp is passed through a 250Nm stainl ess steel screen and,
with COﬂtII‘I‘U@@T&II‘I‘Ing, is allowed to cool to 45 C. At a tenperature of

38 C to 40 (Bcig-40B-Amios-Stimarinidxtu-eyciopertenet behethanel Osii3+t abl e, 2m pl astic

] o o HBREBLLIHERT Bl B2l L@MRhob RefidOhiak@ 100 | TPt ature. 10

Dextrose380Pot at 0 St arch36315 Magnesi um St earate7 1000 The above

i ngr edi ent n xe ounds
acgor di %g tsséﬁaq“ﬁsés acﬁvenﬁoosﬁa%%rﬁ Ot% eedé’ExiJl la?or? °8Pdﬁ§5'% {ggﬁaab%”th{ écWgo (rjr};) aci d
medi at ed hyfedn® [3pb4);r 3.95,00030%: 1:28¢d6H, eilyleoy( i H)en),R.804 SH, nd.@S‘ISQMIQ,dn)IDSEI mul at e

stomach 25 conditjon ach 0 i e t Lniti
concentrati3cﬁ‘?q£’j)'f"S f*-égf?ﬁ'/Ewﬁ5i7ﬁ?‘g¢)'i"ﬁ?-g8m§?‘h?ﬁgiﬁE‘Eégﬁéﬂﬂf‘”g Oiﬂét 37' C.
HPLC was r unl, 7.8772490 &tHeh)ys. a0 H, isp MS4E/H) 561.17201(@lcv5673738). t 0 approxi mately 24
hours. The half-life of title conmpound from Exanple 7 was 76 hours under
t hese conditions. Conparative phosphoram dates of 2', 3'-di deoxy~adenosi ne

(Compound 184 h:and 2', 3" -di dehydro 2',3' -di deoxy adenosi ne (Conpound 30

1001), desct ‘ d 30 _ | ess stable at pHL.
Conpound 1 . e e < SN A (250).
Corrpbund 10fhenyie Aidng ‘ VG sbtaerdaileB hours at pH 1 (250. 29
JUL 2003 WO 00! A7591 54 PCTI EP00101045 Exanpl e 57: Biological Stability

Titl e conpound of Exanple 7 and phosphoram dates of 2',3'-di deoxy-adenosi ne
5 ( Conpoun dsyii{mas) acadtding to standaddpedeydiitot. Zitle Bomphivelé Balyted denaritti@ @higConpound

oL SEShuR o L THEEL OS8R S L R R v

human pl asn(aHas] 4Q7QH M, 558l(8G W6, ml(rmnmcmgt(m e Il25¢ B, &) Seamdbiesm)ner e renoved

et or m ned by ebyme) ETE ARSI Sor AR R e B aR AR P T Ve er e

cal cul ated and are shown in the table bel ow. Conpound Half-life (hours)
Exanple 7 5% 10!0é 4.6 1093 4.2 15 The half life in human plasma of conpound
of the pres ention is nore than 10-fold greater than those of
conpounds 100 tis)as{b-ARH3-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy

glycinyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white
foam (38%); & 4.51; &u 1.72 (1H, m), 2.82 (1H, m), 3.20 (1H, m), 3.70 (3H, s), 4.00 {2H, m),

25 420 (2H, m) 5.68 (1H, m), 5.90 (1H, m}, 6.15 (1H, m), 7.20 (5H, m), 7.99 (1H, 5}, 8.31 (1H, s);
MS (El) 481.1373 (calc. 481.1365).

Example 33
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-1-

30 valinyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white

foam (86%); &» 4.64, 4.84: &1 0.83 (6H, m), 1.65 (1H, m), 1.95 {1H, m), 2.82 (1H, m), 3.15



~~U~. 2DQ~ WO 00l 47591 55 PCTI EP00101045 Clains 1. A conpound pf) f§idr migsa
(1) 5 R wherein: 10 R is hydrogen; Cs.,4aryl; or heteroaryl, optionally
substituted with one or nore substituents sel ected fromthe

consi sting SfOWAM¥A| koxy, nitro, hal ggen, anino, hydroxy'® &H&%&’ﬁ ate and
esters thereof, carboxyal kyl, -CONHRs, and -CONR6R , wherein Rs and R,
which may be the sane or different, are independently sel ected from

€S S, 9580 B Pl BBy b SR

Cs- ecycl oarnygennl(zH @) 7.2 (§H, m)p7.847.82 K| s),\etpor(ed, 8); ME¢H) 5231858 (Kald.,

C3-scycl oalg?yU eal kenyl, Cs acycl oal kenyl, Cs-,aaryl or aral kyl nay be
optlonally 1t%’f’rtuted with one or nore substituents selected fromthe
group consisting of C, .ealkyl, halo, hydroxy, alkoxy, amino, 20 am noal kyl,
am nodi al kyl SH, thioal kyl, heterocycle, carboxylate and esters thereof,
car boxyél kéla_m_mééNHRs) and - CONRsR , wherein Rs and R) which may be the
sane or di trherspairs Aifo- Blﬂ%ﬂ%%%bwoﬁﬁit@ﬁtBdrefhﬁﬂﬂ‘()ﬂph_@ﬂr#dthoxy-@r sal kyl aryl
or Cs." aryl I an together torma 3 to e-nenbered ring; 25 R
is -ORs, -NRei I 'eRsandRs wh ich may be the sane or

di fferent are |ndependently sel ected from hydrogen or C, .salkyl,

C~-ecycl oal kyl, Cz.eal ken cI 0 K het er oaryl , or

Co. < aryl St Aciodin & Haalarpioceoens 1oy raponl SO isatahin i

Cs- ecyqboardsﬁrmb%) @rﬁbskyrlw dnatmr(nawh,as@m ﬁ%‘? m#q:rwk) 1%Y(2h &), 2B (ppal |y
substituted w 8 ?5 gg EPOWBI 01045 qne or nore
substit uenf® 3s1e'3l(é'ét"é)d3 "Péﬁ’u% g'%‘gddlﬁ rfs‘i%@”ﬁ@ 258 (B, S88dHa%y,  al koxy,
ani po, am eqmrlﬂrlrn) ﬁm(mdr)a# iryrbm m)%o éb@ﬁﬁ' Jnelz)e (ﬂas)bmsm/msss Beg esters
thereof) carboxya R6, and -CONRsR , wherein Rs and R, which may
be the samalrs ﬁﬁér ent, are |ndependently selected from C, - eal kyl ,

C, -eal kylaryl or C6. 4ary| 5 R5 is hydrogen; C, -eal kyl; or Cs.,4ary|; or
R and R5 may to ether forma 5- or 6-nembered ring or R3 and R5 may

t oget hdf f&*_@r!ﬁl’#;% or 6-menbered ring; or a pharnaceutically acceptable
derivative g Q. dnNfections.
2. A conpo erern. 'S nydrogen, yl; or

het er oar y| dimgtialydnvliphosphiosamidalie ed with one or nore substituents sel ected

from C, -sal koxy, vitro, hal ogen, am no) carboxyl ate and hydroxy.

Synthesis according to standard procedure 1. Title compound isolated as a brittle white

20 foam (91%); & 2.51; &4 1.30 (3H, t}, 1.57 (6H, m), 1.73 (1H, m), 2.88 (1H, m), 3.22 (1H, m),
4.19 (4H, m), 5.74 (1H, m), 5.95 (1H, m}, 6.19 (1H, m), 7.23 (5H, m), 7.92, 7.96 (1H, s), 8.35
(1H, s).

Example 36
25  {1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl isopropoxy-

a,o-dimethylglycinyl}phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white
foam (21%); & 2.56; &1 1.30 (6H, m), 1.58 (6H, m), 1.78 (1H, m), 2.90 (1H, m), 3.24 (1H, m),

30  4.08 (1H, m), 4.20 (2H, m), 5.07 (1H, m), 5.65 (2H, br, s), 6.00 (1H, m), 6.20 (1H, m), 7.26 (5H,
m), 7.83, 7.89 {1H, s}, 8.43 (1H, s).



20 R~ and R are independently selected from hydrogen, C, - sal k JUL 2003
C3. acycl oal kyl, Cs-,4aryl, or aralkyl; R4 is OR, NHR or vgnere @ i's
hydr ogen, C, sal k C3- acycloal kyl, or aral kyl; or NHR' 25 vvhe |n R' is
C .sal kyl , a?vé?‘l?ﬁf?lsgj ‘aryl; or ajpharmaceutically acPcCeTﬁpgﬂ{
derivative thereof. 2 9 JUL 2003 WO 00l 47591 5~ PCT/ EP00101045 3. A
conmpound of formula (1) according to claim2 wherein R is Hor Cs-,4aryl)
R2is C . SEEL( le 9 aral kyl, R3 is hydrogen, C, -salkyl or aralkyl and R' is
OR wherei C, -sal kyI 5 or Ca-ecycloal kyl. 4. A conpound of formula
(11) accor d)Rcis)t(echminm 9P -minier%2y32-Ryclopentise--areyHanolR=[phenvir@tayl , R is
hydr ogen, a.d R |s R Wnerq R, 1S ethyl. 10 5. A conpound of
formula (II° 2ot i : 3% s hydrogen. 6. A conpound of
formula (I11) accordl ng to claim2 wherel n R is Cs.,4aryL 7. A conpound of
formul a (1) cord| n ~ and R 15 not both
hydr oger?. 2% eS'SA?CECH 9) sgani pB(f'cmreaf?an)co'g%"é‘B‘? Hfﬁﬁtﬁgf’%a ttls Wﬁ'i‘f which is
(1R 45) 4f6&ﬁm¢)m»9!#pmma@%(% 2} wclsqpﬁjmhewmmmtebf\‘mlm)Ofialqlnfrnyl
et hoxy-L ni n hos gaﬁ ahﬁ rmaceuti cal I¥ (C)7zft abl e derivative
t her eof . mﬁ?ﬁ 0? F’ﬁ-rw (4§90 (1 m)c.20 (1H, 0] 5288k m).-7.86, EP
000001045 5;&2V(Amersp|3noﬂ|-zs],| s 29JU 203 00I1f 1) PPOP-(OH2 OHnNn .
wherein nis 0,1, or 2, and wherein R Z is optionally substituted by
Cs-,<aryl. 10. A conpound as clainmed in claim1l selected fromthe group
consi stigg mmé@;;gz ci s)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- met hanol
(1Rc18 I

0- (phenyl - al | ) phosphor ani dat e
(pheny G- Amimo-on purin gl p2yepenta

2- cyclopentcne 1 methanol O-(phenyl methoxy

) cyclopentaneglycinyl)phosphoramidate

Synthesis according to standard procedure 1. Title compound isolated as a brittle white

15 foam (54%); 8¢ 2.94; 81 1.67 (1H, m), 2.04 (8H, m), 2.91 (1H, m), 3.24 (1H, m), 3.75 (3H, s),
4.25 (2H, m), 5.80 (1H, m), 6.02 (1H, m), 6.22 (1H, m), 7.25 (5H, m), 7.90, 8.00 (1H, s), 8.45
(1H, s); MS (El) 535.1816 (calc. 535.1835).

Example 39
20  (1R.cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-(phenyl methoxy

cyclohexaneglycinyl)phosphoramidate

Synthesis according to standard procedure 1, Title compound isolated as a brittle white
foam (44%); 8r 2.88; &1 1.64 (10H, m), 1.71 {1H, m), 2.85 (1H, m), 3.20 (1H, m}, 3.71 (3H, s),

25 419 (2H, m), 5.76 (1H, m), 5.98 (1H, m), 6.17 (1H, m), 7.25 (5H, m), 7.85, 7.95 (1H, s), 8.42
(1H, s); MS (El} 549.2008 (calc. 549.1991).

30



(1 R cis)-4-(6-Ani no-9H purin-9-yl)-2-cycl opent ene-1- et hanol 2-4 dien9t03
et hoxy- Lal ani nyl ) phosphoram date; (1

R, ci s)-4-(6-An no-9H purin-9-yl)-2-cycl opent ene- 1- met han yl

met hoxyD- al aiP 14"#Bhosphor ami date; (%2 Ferhrboiias

R, ci s)-4-(6- Am no- 9H puri n-9-yl J- 2- cycl opent ene- 1- net hanol O0- ( phenyl
benzyl oxy- L- al ani nyl ) phosphor am date; (1

R, cis)-4- (Q 109 OH purin-'9-yl)-2-cycl opent ene- 1- et hanol 0- (phenyl
net hoxyL- p ni nyl ) phosphor am date; (1
R ci s) - 4- ( §Bheis)#el69Mh ipaidHrpusinfyi)-2-cyjape piprn t-erethaol e tphemb Hinfe thophbny |

et hoxy- Lphen | .a n la)"ﬁ)& sphoram date; (1
R, cis)-4- (é—é#h@‘—??ﬁpm-g yl)-2-cycl opentene 1- nmet hanol O- (L
phenyl al ani nyl ) phosphor ani dat e Di sodi um Sal t;

R cis)-4-( g%af eﬁj,rsea{c%orfhga H snan%? }5 [5’%]“@"”%/ f Trt)lgg r%;?orﬁﬁcz Eolate as a gnttle w”ghenyl

met hoxya, gfyciny osphoram
R cis)-4- (aomm)%ape.rm,a-1w4)(ﬂ£nﬁym5dmrmt)mlm et $1507eH, )-3lep ey |

R ci oy 4 ( 6 b ks S LT b3 %2?@[;.5%1@%%% HEER3HE mb7(Bkabhy)

| SOpr opoxy-rh); &b®(1Hj MY B)ipleas pripejanm dat e;
R, ci s)-4-(6-Am no-9H purin-9-yl)-2-cycl opentene 1- net hanol O0- ( phenyl
tert but oxy) - L-al ani nyl ) phosphor am date; AMENDED SHEET 2 9 JUL 20@B WO

00l _47591]0 5% xiediy BP0/ 01045 (1
d| mgt hy! pr ! Uring9=yl)-J-« -5-enee anolqﬂm cnloro e

R cijs) - 4- (Gne%nmaeﬂlrhnwﬂ]lbho%p%fwlala{e cycl opent ene- 1- net hanol 0- ( phenyl
cycl opr opyl met hoxy- L- al ani nyl ) phosphor am date; {1

R, ci s)-4-(6-Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol O0-(phenyl
met hoxy- L | Sydthesiydckiriing phasranidgadcedurd 1. Title compound isolated as a bnttle white

) SOt Bt b D RSP ARS S T (H

R, cis)-4- (ﬁmm)mmﬁh‘rr@)usvNH9mybx+r2n¢ml(mvwernlmuaH;lm)nmehaﬂoﬂ) 84 (IRheNY!
nmet hoxy-D 10 phenyl al ani nyl ) phosphorami date; (1

R, ci s)-4-(6- A no- 9H purin-9-yi)-2-cycl opent ene- 1- net hanol 0- (phenyl
met hoxy- D Ilﬁumglﬁﬁ ) phosphor ani date; (1
Ee'flhiz(yélD(? i \Ns - O- cl o&gena ?n?e%hanolr@i hanol O-[ phenyl
R, ci s) - m(f(mﬂlvianmc%hrﬁnyt)pmgﬂmmlmyafe cycl opentene 1- net hanol O0- (phenyl
met hoxy- Dt r ypt ophanyl ) phosphoram date; (1

R cis)-4-(fi-Am no-9H purin-9-yl)-2-cycl opent ene-1- net hanol 0-(phenyl
net hoxy- D viaRkily4-GAospR-purinesyig2- c@d!opentene-%methanol O-[phenyl(methoxy)-L-

R cis)-4- (galaAn”%y”J%h%'ﬁhd?é‘rﬁlhﬂe e 2 604, OPEGHE) dad LRGSR in LR SRY!

di hox
Tat 40% methylamine (2 mL) and stirred at room temperature for 4 hours. The volatiles were

phenyl (2,2

25  removed by spin evaporation in vacuo and the residue was dissolved in water (20 ml),
extracted with dichloromethane (2x20 mL} and purified by anion exchange
chromatography on a Sep-Pak” Vac 35cc Accell™ Plus QMA cartridge (Waters Corp., P/N
WAT054725) (HCOs™ form) with an aqueous ammonium bicarbonate buffer (0 - 0.5 M
gradient, 1L). The appropriate fractions were combined and the volatiles were removed by

30  spin evaporation in vacuo. The residue was twice dissolved in deionized water and spin
evaporated in vacuo to give the title compound as an ammonium salt. This salt was

dissolved in deionized water and passed through a Sep-Pak® Vac 20cc Accell™ Plus CM



+20 aspartyl)phosphoram date; (1 L2003
R, ci s)-4-(6- Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol 0 (%ﬁef%ﬁ‘ v
met hoxy-L prolinyl)phosphoranidate; (1

R ci s)-4-(6-"5@d"’fﬂé59él—l- puri n-9-yl ) - 2- cycl opent ene- 1- met hanBFTBEY/BtENy |

met hoxy- Li sol euci nyl ) phosphoram date; 25 (1

R, cis)-4-(6-Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol 0-(phenyl

R ci o) 4 (Bl b SRy RGBS 3 b v iorist ¥R dyoms iy |

| Sopr opoxyeflihd eppydpaiaterfrangions pfothp kite eompdaidsodigh salt as a white solid (26 mg,

R cis)-4-( 2-cycl opent 1- et hapol , 0-( phenyl

tent - but oxs228" SORMRADSY By Fa i S SR B bk & TeER 588 em b

R ci ﬁ)l-4 (ﬁsmn@(n@hlﬂnmsm(rﬁeyhl)dzaﬂq;ymﬁopﬂa(re,rm) Caneiivan, 10y, bebenyl (2, 2d
68?217%9 87\3@” E‘Egggléfg @ Xsl;p 93? %?%??J,?L 6.8 t?z,agH)g’%ENt%lRQ Vo

R, Ci s) - 4- ( ®:0)6.9%0- Q4ds ppectrim ESY Im/e d9cpHppent ene- 1- met hanol 0- (phenyl

ben2yl oxy-L phenyl al ani nyl ) phosphoram date; (1

R, ci s)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- net hanol

0-[(2car bompnlggxm) phenyl net hoxy-L-al ani nyl ] phosphoram date; (1

R, ci s)-4-(B-Am 9H pur i n- 9- -2-cycl opentene 1- net hanol
0-[4-(3- oxdBs ﬂs LIV i E2-cyelopeaiane]-methanoh O+(p PARBRAURT date; (1
R, cis)4¢-(6- Am no 9H— pur| n- 9- yI) 2-cycl opentene 1- net hanol 0- (phenyl

met hoxygl yci nyl )ph&s_ﬁhoram g %

R ci s) - 4- ( BUs§AMPpgUH Y35 proPALed inqn) andlogaus mapnsr faamale AR with s replacepRRiny |

met hoxy- L &ﬂphwadworw&)umewbﬁﬁnalm;@&t@hos(pﬂate Removal of the volatiles by

R cis)-4-(6-Am no-9H-purin entnel
0- [IphZanyI §Fe@f’waa% B oA R Mﬂy g"’E‘rPgF a'e%ewﬁsaﬁvgwscomcso"d
R cis)-4- ((i.mlhgg emoPHHpMMRmzewnz@ 16,6179 RETH) S0 1o SEN 08 6. 0= 6.pdreny |

th | ph dat
R ci o) 35 (5o, R9Bor i HOBYT)SBley U Gpiem s e R 0. ey

:32 sopr ;JIOZXB(/a@! -a-;dl(.we:mxalzgdsyfalml(arphmsQQQLQ@W@) 1013 - 1.30 (m, m) np
cis

-9-yl ent e- 1- et hanol [phenyl (2,2
di net hyl pr Hﬁ(@%%(’?a“ 56 . 124 MPP@?P%WH‘JES]HF@ Wik dat e: (1
R, ci s)-4-(6-Arni no-9H purin-9-yl)-2-cycl opentene 1- met hanol O- (phenyl
met hoxy Zoémint anegl yci nyl ) phosphoram date; (1
R, Cis)-4- (&8 9H purin-9-yl)-2-cycl opent ene- 1- net hanol 0- ( phenyl
met hox o 'y CIRaP-4 (8.0 iy BNl 9 08)ia Ojcdpé ikt €1 -mé thanol O-monophosphate
R, ci s)-4-(6-Am no- 9H puri n-9-yl)-2-cycl opent ene- 1- net hanol 0- ( phenyl
di met hoxy- Laspartyl ) phosphoram date; 25 (1
R, ci s)-4- (6%@-ﬂd6%iwei1-muBn-ylry))-ze\mgopémemt-emharﬂol (FRérse 01200 mg,

0-[(4-chl oy %}S? oﬁlwas dissolved in 1,3-dimethyl-3,4,5,6-tetrahydro~2(1H)-pyrimidinone (2 mL).
w) Phosphoryl chloride (0.24 mL, 0.26 mmol) was added to the stirred, cooled {0° C.) solution.
25  After 1 minute, 1.0 M sodium hydrogen carbonate (3.3 ml, 3.3 mmol) was added and

stirring was continued at 0° C. for 30 minutes and then at 25° C. for 1 hour. The reaction
solution was diluted to 125 mL with deionized water and applied to a 1.1 x 7.0 cm DEAE
Sepahadex A25 (Aldrich) ion exchange chromatography column which had been washed
with 1.0 M ammonium bicarbonate buffer and then equilibrated with deionized water.
30  The title compund was eluted with a 0 to 0.5 M gradient (2 L} of ammonium bicarbonate.
The appropriate fractions were combined and the volatiles removed by evaporation in

vacuo. The residue was redissolved in deionized water {20 mL) and evaporated in vocuo



‘met hoxy- L- al ani nyi ] phosphoram date; (1 29 JUL 2003
R, ci s)-4-(6- Am no-9H puri n-9-yl)-2-cycl opent ene- 1- net hanol

O- [ L- ( Nmet hyl ) ami no) al ani nyl ] phosphor am dat e sodi um salt;

phar maceut i &5‘2’9‘!’/‘7%?&cept abl e derivatiwes thereof. 30 ,, Pﬁﬁgpoﬁlf)j?“?@ VO
001 47591 61 PCTI EPO0101045 11. A conpound as clained in claim 10 sel ected
fromthe group consisting of (1

R cis)-4-( }é%rﬂn@%; gyﬁgfé\gi%étf&h o ngzrgsg%'ungﬁ}n%?é?tg%E{héérmﬁBmaﬁ'QJIt Srhdagny!

met hoxy- Lal'a oram
(I R ci S) - 4ednfpodnd (230 Big; 09 aséhoyaimmadivoyse it opewheinae)l - HidVIRADO) & 81¢ sheny|

et hoxy- Lal gni ) i, date; (

R, cis)-4- (%Aﬁﬂhbegﬁf'gt}ﬁg’%' 3[9)%-('5‘- @cﬁ"’éﬁeshﬁséﬁe‘-*ﬂtan?e’t“r?a‘??é["' ?ﬁ)'(ap(ﬁe'nyl
met hoxy- DaB.an{oayl, Y ph2e@hasaim,dal,a.56 ¢1.66 (m, 1H); ¥P-NMR (D:0) 0.62. Mass

R, cis)-4-(6-Am no-9H puyrin- 95yl ) - 2- cycl opent ene- 1- net hanol 0- ( phenyl
benzyl oXy- e 'W%?Sﬂy?;éﬂh@g%ploram date; (1

R, ci s)-4-(6-Am no-9H purin-9-y1l)-2-cycl opent ene- 1- net hanol 0- ( phenyl
met hoxy- L phenyl gl ani nyl ) phosphoram date; (1

R, cis)-4- (8 OH purin-9-yl)-2-cycl opent ene- 1- met hanol 0- ( phenyl
et hoxy- L ph@pis)-at(emintiyd-dihodmpop)aavtydbaiterik sl -mkthanol O-diphosphate

R, ci s)-4-(6-Am no-9H purin-9-yl)-2-cycl opent ene- 1- net hanol

0- (L- phenyl al ani nyl ) phosphoram date Di sodium Salt; (1

R, Ci S) -14- ( Bhe’tifievhol &dutePitisipfepSrey by 2 Rodifieition ehihe methbd BEBaR (Viskta,\obeny|

met hoxy a, a,-dinme I ci nyl ), phosphor am date; a armaceutijcal |y
accept abl ea%'la’if’ﬁ?'&t/l{\?’é'%g@r%éf QPR%ECEWU"ATC?gﬂﬂgzm'd“gfgg?'&qgﬂ'"f’é’”any of

cl aj rr;o‘ 1I t QurnLoiyn-1-BRicherteneof-matHand) gixempls 0)u3n .mgl 80 mimd) avapOissaRecdCOr di Ng to
any of clai

483 to 11 in the form of a,. m xtur f diastereoners. 25 14. A
nmet hod of lt'r"'@%f%Y’rR8°58hl‘i}F Pﬁug& PSRy Qmmi'dgl(&;bh'ﬂﬁaﬁ% Was2P9rg QUi ni stering
to sai d hus@redacoorl @ c)isvetia@nAftens Hous, 4 sorsibmendcvaphosgtoriofcic(1a9gp@und of

f or mul I [1), . or (LL1). agcordi tq.an f.clai.ns 0 13 or .a

phar W&?él(,lt i)"g'éﬂ(nl %/"%érd'(’f’é%{“ﬂﬂ%"ge @e“r'i“gll{’]ﬁ\?é’ﬂf%%%&@? fOr%'l'"l%(_1}‘Fﬁ1)eW%€?‘f%8&° accor di ng

t o cl ai m 14hendott (6f ©) dtidng\solution, falosed iemiedidtefyrbymitrubmylarhirer(3moldleAfteitency Vi rus
d h titi.s B .vi . 2.9 JUL 2 001,4759, 2. PCTI EPOOI 01045 16. A

mot hoaof | (IasE 1Y HthamFevir Nardgep el Bondie b o AU edRR b 1 si g

adm ni st er isthging HaseintindedfarBoaninetkd. ot redetioandlutidnogatildtedsto It wigat ment anmount

gI hf)iyl-?i_;: ?%llbﬁl%t?d; \Qai?srga(éﬁgﬁie% ?o' :-g ;’?% il))c-m%Eﬁygépgﬁa%Q& g%(A%?i%ﬁor}laeQ&langE (phenyl

R, Ci s) -20- ( fchrofuataucapBy-qhumn whidh krid)bedn wasbedpiént.@ Meanimoritnn inaybonate and

preequilibrated with deionized water. The title compound was eluted with a 0 to 0.5 M

gradient (4 L) of ammonium bicarbonate. The appropriate fractions were combined and
the volatiles removed by evaporation in vocuo, redissolved in water and evaporated again
v) to give the ammonium salt of the title compound (0.37 mmol, 37%); UV (0.1 M HCI) A

25  max = 260 nm, UV purity (254 nm detection) was 100% by analytical strong anion
exchange HPLC (Whatman Partisil 5, SAX RAC [1, 0.05 M to 0.95 M gradient with
ammonium phosphate buffer (pH 5.5), 5% methanol). 'H-NMR (D20} & 8.06 (s, 1H), 8.05 (s,
1H), 6.13 - 6.21 (m, 1H), 5.82 - 5.88 (m, 1H), 5.45 - 5.53 (m, 1H), 3.76 - 3.90 {m, 2H), 3.02 -
3.16 (br m, 1H), 2.64 - 2.78 (m, 1H), 1.52 - 1.64 (m, 1H); *’P-NMR (D20} -9.90 (d, 1P, J=20.3

30 Hz), -10.84 (d, 1P, J=20.3). Mass spectrum (ES’) m/e 390 (M-H).



5 0- (phenyl ethoxy-L-phenyl al ani nyl ) phosphate or a pharmaceut izcgl ju! 29
accept abl e derivative thereof. 17. A conpound according to any Oof ¢t a'“ﬂ% 1
to 13 wherein the pharmaceutically acceptable derivative._li . 10 18.
A phar naceutw&gpméférrposi tion conprising an effective ant iP-CifE?%?fO?dé'%munt of a
conmpound of forrmula (I), {I1), or (I11l1) or a pharmaceutically acceptable
derivative thereof together with a pharmaceutically acceptable carrier

therefor. Ea ik agfhe pharnmaceutical conposition according to claim 18,
further co an antiviral nt other than a conpound of fornula (1),

(rr), or (1RC'5-4 B-AmineyRH o HE-SM siclopenienssi-mebanch Bctiplohisphetd 0 cl ai m 18 or
19 in the formof a tablet or capsule. 20 21. A pharmaceutical conposition
according to claim18 or 19 in the formof a solution, suspension, or
syrup. 22. Costinued elatiooefitbeientunuf desasiberlin &xgmple 45(dave, omevapdrbtign, thecor di ng t o any

of clai 1 - 13 in,.25 1t manuf a rre of i for the treatnment or
bt ophyl Sxi SmBPRm Al gL e e SOTAR AL FuRies oy L ST e b 260 1) o
(111) as chai nmcutity (25wnrotietedtianyveas $8% by Ahiyftios| stiery anlon ERehasgel HALOEr apy. 30
wnere n R Whagn ot SR RAL 1l R d i BB i BRSBRtng wner e n
R Z is opt borel{by 53)16%tmdthdnell M:NKIR{D.0p8 8.h0 (s2H), BR8 Q@384 04H, 5842 JUL 203
into cells_b trel\_ﬁ\ting sai d l(jﬁlls vvitQ a (ioagﬁ;)und of formula (1) or (I1) as
defined i n"éﬁy"o? Qi Py Pl 8275398 Am by 34~ 3784W e IRbRiS4i-RF64M. | east one
act i vg_mng{laplh.snt- 1]§aal(fap{uﬁ.d"#-n?mmgm;mgcm,gm.qb.as @r ﬂ}abas{slhnz), —ﬁija)(m‘?: (il ]2
accordi ng of cl ajm 0 : process for e.preparation of a
conpound of’B)f 3%?%?"&“(4") lEgim%‘éHOn@'dH}r n claim1, said process conprising the
reaction of a conpound of fornula (1V) (I~ with a compound of fornmula (V)

Example 47
Anti-HIV Activity

15
Compounds according to the invention were tested for anti-HIV activity in MTs cells
according to the method described by Averett, D.R., J. Virol. Methods, 23, 1989, 263-276.
Activity of the compounds was in the range of I1Cso 0.009 - 2.1 pM.

20 Example 48
Anti-Hepatitis B Virus Activity

Compounds were tested for anti- Hepatitis B Virus activity according to the method
__) described by Jansen, R. et al., Antimicrobial Agents and Chemotherapy, Vol. 37, No. 3, pp.
25  441-447,1993, and results are shown in the table below. ICso values of the compounds
according to the invention demonstrated improved activity by as much as 500-fold over
that of the corresponding nucleoside analog, (1R,cis)-4-(6-amino-9H-purin-9-yi}-2-
cyclopentene-1-methanol.
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AVENDED SHEET 2 9 JU ~ 20D3 WO 001 47591 64 PCTI EPOO 01045 % SILF-E@I e
R, NRs fts- Hs C-O le (VI) wherein R - RS are as herei nbefoz i for
formula (1). . A process as clained in claim26 wherein the solvent for
the reacti onWP§°/f)79?| di ne, pyridine-tegrahydrofuran or acdIPIY$4E in the
presence of t-butyl magnesiumchloride. 10 28. A process for the
preparation of a conpound of forrmula (11) as defined in claim?2, said

"G (1Y) with x%inB%nLEf‘m{ﬁ%&S roPl L SeGPB o B Ry L e oo Re 15
(V) ~9 /78X gb PCIT Eggd O 045

4 0.033 6100

5 0.0075 1250

6 0.0045 2000

7 0.0032 5000

8 0.11 >1800

9 0.002 5000

1 0.98 >200

Example 49: Tablet Formulation

) The following formulations A, B and C are prepared by wet granulation of the ingredients
with a solution of povidone, followed by addition of magnesium stearate and compression.

5  Formulation A

mg/tablet
Active Ingredient 250
Lactose B.P. 210
Povidone B.P. 15
10  Sodium Starch Glycollate 20
Magnesium Stearate 5
500



as claimed in claim28 wherein the solvent for the reaction
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conpound of fornmula (1V) as hereinbefore defined with an appropriate
phosphorylﬁ&hggl&ggnt 15 20 31. A process as clainmed in claim 30 wherein

wherein R - R4 are as hereinbefore defined for formula (11).,29. cess
2 8oL

t he phosp agent is phosphoryl chloride. 32. A process as clained
in any of clalns 26 to 31 wherein the conpound mbftasieted is in the formof a
single iso ure of diastereoners, or alt. .ATr.AY. As

9. AR AH. ArAret “’l{[‘-’ﬁ%ry"ﬁ& A % AR A9. A2 250

A%AAQM@MWA%OAMALAMYKYMMNM&A\M.%WAAn

. A As. A_As| Q BA[ .Alle. A5 e. AH e. AY?. A9nY‘3 .AE . AlE . A Al . Ay. A93

A A3 AU . A9CABY R A5 Ay, AHL A3 A2, A AN S~545 Ysc
(#.#.p88p0PmmkmeBmppppxx| ?<<<<| T p8x>p>~0x| T p?IMKIP~9IPYyXgX PWK <X K<<
<< <<<<§<<< T(& 2XX| <?<>x>p| O xxxx>xx88 <<9>9~x<< | >| x??p~X~| <pppppp
p7x8~" 27" 9?“/"'% <"3? E
<<<<<<~<?<Nhgﬂsmh“hawﬂe<>|>|<x>>>|x>|<<<<<<<<<<k<<<><<|8<< <|?<>?><???<????
?| 2W?20XXPPPPPPXXPPPP? ?2?SS??27<?<?<?<>: &5~545 ~SC

(#. #. pxxp88x||88°°<‘x>x8‘> |99088<8<8x8<p<80<8?99rxp°x8qx8sx8s|qu8>apqqyy>

pPpPpP ppppppp<p<p8xx<>|><xXp |X<|X°°78 3~ |~°X>°< ?~ °°X7X7778888<<88900|8|8889

yy999x98y 8 Fapit@8iss8 CCCO45 CC

OQ( OF. #. 8B<<KKKKKXKIX??>>>>~??2~>07>7<?| | | <<?>??| 7>> ¥7x7x78>71977708 0x8<pp

x8|ppp8|pp8pp8pp8xp?‘8???xp?pp>ppx>ppx<pp<0<<<x PPPXXXX <X <X>X ?XX8X8X8X
88x<x| 77| ?ABRIngr&qiet?>877<<~?<>?7p>8qa?x?s?s? ’7s2ao~’7q’7<<’7<<<’7>8<’7<’7’7<’7’7<<’>8’7
89889ﬁ§8<§~°<g§$s<<8<89<89|°|°<88 Xp" XP~XQ<>X Q&% 20X S <X ?S <X BXXXO<X~p<X~X>X

| Xx>| ?xXX3] ?XX |7|<|7<|~87788~~||7>><X<|~>7X<<>~<|<X>>|>|088<8|8|8>X<y|
<~<?<0?<x? tﬁﬂﬁ?????07 pppppppp <8888?78?78<?p??<¥B88Ld: 21a445 1C

adad( da#. # %prx°988°xx<<<<||||x||<><<8xppx 8<>>~>7?>?<??XXXX?XX?| 8?] 8<
888>8°888c 222p??p?ppp?p?p?p?p0p| ?p~?" ~<<BBB~???2??2??7?7?X| ??~??>?7>><?<?

<<<<><><><iﬁmu§nm9ﬂﬁxaz><><><><><><><>|<>|<><><$<><><><><><><>x<><x<><|<><p
><>>>ISS>IS>LKLISK S>> SB><?8><~B><B><><> < <>KL>I>LLS>LKLI>LKL>L?<><?8<>8<~
|||||||40|xxxxxxxxxxxx|||xxxxxxxxxxxxxxxxxxxxxxx&&k0><<<9yyxT 9 UT45 TC

(#. #. pp888x0<<7>>q<q<p<<<<‘<>?pxxxxxx<‘|<y|3|7|7 91?2?2x| {| <<<<<<<K<K KK LPPRXX><
>>>>| | XXXx<8a x88<<<< x| <<~| <<x8x8x8p8B~xBB????~~??2?2?7<y?????????p>?7?7?7?
9999 ?????'.T p\pmpﬁpmp b9} preRz8B o] bydirectrompressipoad teadmixed” x~>2x| >| | >
<<<x'>>~xx<|.edrme%'>sne@&ssﬁ2ko?;aagms.?3@&2&.?«@&%84@3&@ byl | <<<<| || <<
| << <<<<<<<<<<<<8 BXXX]| | | XXxxx88xxx<8

(#< 7>97>~§3Bmm P????>><x<” 8<8<8<8>89x7 8<<7>9>>>>x>s>>>7>7>9<>>>‘>9>997

c (
HH#, 1xxxxJ¥Pﬂ99Q$@@3|xxx<<<<><<xpxxxxx|p|>~~9 35%?889 878<<?<>>~7~22~27>7>

?2?7?| ??7?7| XgeRRNM%EISTEh NPIB?~??P?PXPX?X2XX?XPP?TEP ?| ?7>?7| | ><<<<<| <><<<<<<<
<<<<| <>X<>X<>X<X<X<X<X<X<>x<<x<| X<>X<>X<<X<X<X<X<X<X<>X<<X<X<X<>X<| XXX <LX<L

<| |11 <] | xx| <<<<88| | <8888<<<<<<<| || | | 8<?<| pyb: 4 Wdl\!45 1C
\'\'('\# #. ><||xx||~>?><<<<8xx<>>>?9??>>~|xx||~~>777~‘~9777x7x7xxxx7x7xsxsx

pXp~ p>p°pppppppplp>p°pppppppppp°p>p>pxp°X°xIppppr>X>pIp°p>p>plppppp0p>8pl8
p>| p~| ?p| X?PXXXXX]| Yy?2?~~| 2X~p>~| ~| <???7>~~?7??7>" pxpp8x<88<<(q<88<<880: & D<D45
<DC

0227557 575775557575555579998<7~22p222800x x| [T
L1 xx?2x?82<| | | ~| | | <?<?<y<y<| ~<' bde/ m/'



‘LXh {vql gb caj] ca] ca] ca] ca] ca] ca] cal] ca]c
a] cRa] ga]gc!a]X]ca] La] La] La] La] La] La] La] (L:J]a] c!a] ca] c4a] ca] ca] ca] ca]?cg] Mtu @Q?c
al h HTVo347K ! 2 q _ZUc
a] caD] ca] ca]"%(a‘]0 4215] caU] cal] ca] ca] ca] caj&a] ca] ca]ca]ca]ca]c
aJ ca] caV]ca] ca]ca] ca] ca]ca]ca] ca]calca]ca]ca!.lK)&
DHY& N Z' c'e'r''zupje [M g_ZU]ca]ca] ca] cal ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]c
aU] cal] ca] forPl ¢ aU] ¢ a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
(" ))))%-%E)'[L")*O**BH, . 0k01*15161B1R11U224| wgl b] Xl g_ZU]]]ca]ca] ca] ca]ca
Ucalc a]c _9___
a) ca] ca] caé&%g@]&ae]nca] ca] ca] ca] ca] caD] ca] caDnigg] ca] ca] ca] ca] ca] ca] ca]ca]c
a 4p4}55)6
S ; lacmS&BE=-<’>@’C?~yt oi d*Yl g_ZU] ]]] cal] c¥Pca] c”a] ca] ca] ca] ca] ca] cal]
cal ca]/dc) §g].é|;ca] cal] ca] c"a] ca] ca] ca] ca] ca] ca] cghca] ca] ca] ca] ca] ca] ca
C?G?J?WPX?d?g?w? ABpBBKCXCAdCs CFGIJJJJLOoPIJQQR( R* RSR8RGR| wr mhb] W g_ZU] ] U] ca] ca
Ul ca] ca] c"a] ca] ca] ca] ca] ca] ca] ca] cal] ca] caV] ca]-call.cal] ca] c
a]J ca] ca] ca] ca] ca] ca]calU]ca]ca]c a] calca 50
GR?Ut UMM V3WAY XXXXXXX<ZZW ~\\ ] g] JvA™Mf "o " qul ga\W]]calcaUca]lc a]c
a)J ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]calcalca]calcalc
a] ca] ca] ca} &ﬂ,] ; Ln?ﬁ}ﬁbﬁlr:lﬂh‘h@easp@%laﬁﬁd} dd8eee! fdf | fpftfyffffffffff+g-gggg
~xsni dMYl gatwy tavictajcaj cajcaj cadfcd] ca] cal ca] cal] calc
a] ca] cdbj] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

hhNi Zi ] i i i j a\ U] cal] ca] ca
o te] lca] *m{]o;crﬁ] iy reéa‘zid dy L\]&g.]ahmt %lﬁr]e |ﬁ%@e)ncaf%59 aoslantng ]Jga U]U]ca] 4 i lca
] cg\} ca] ca] eeVidank (fg{]owaq wthe addition of magnesium stearate and compression.

EoHoQopp(qaqVr rr - ss3t ~t t u>wKwf wi wx" xxy{ S| ~~69| wr mhb] XU] c] ca] cal] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca].c"id}?ﬂ&.l z?5< iu0+!/;

>N{ vgkf ]caUl ca] c 500

aj cal ca ]?ca ca \fe ? cal ca|] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca] ca] ca] caU
]calc a] Cangdroxypropy methylcellulose

f, 3AMP_n] L ghushbhes RaWPlehfiad)cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ¢

a] cal ca] ca] céﬁhca] calcalcalcalcalc aJca]calcalcalca!S

d ]! 093. azkptese B | ca] ca] ca] cal ca ¢ 3

a) ca] ca] ca]pga]]&ﬁ]Bq!‘a] cMa] ca] ca] ca] ca] ca] ca] ca] cgd ca] ca] cal] ca] ca]ca]c

ajJ cal ca ca] ca] calag\ Kl Z
), VX5+| g)Eﬂ’]"]eca] ca] ca] ca] ca] ca] c”a] ca] caUcalcalc aUcalc

a] ca] ca] ca] c"a] ca] ca] c"a] cal] ca] ca] ca] ca] ca] ca] c”a] ca] ca]cnha

+ UGPS\ _o~nt ABzuoje [Vje [V ]ca]ca]ca]ca]ca]lc”a (]oca] c”Ma] ca] cMa] ca] ca] ca] ca]
ca] cMa] ca] ca] cha] caU] ca] ca] cal] ca] c. a] ca] ca] c’\a] a] cal] c™a] ca

x ~~crrF] | p~ yt oid_Yje [VWJ]c]cna] ca]ca] c”a] ca] ca]ca] ca] ca]ca] ca] ca]c”a]calca

]:ja]z(lilg]s Q(;'l% g%ﬁ}’@%%’%ﬂ%ﬂ%ﬁ@i@%@é g-}rstan 'sccﬁ}"ek%ﬁﬂﬂéa]%'&‘]”&a] ca] cal ca

] c a]cajsca] c™a] ca] c”Ma] ca] ca] ca] ca] cal caV]ca] ca]c”a]c”a]ca

I\, X([J] upkta\We [VU ]c.
a] ca] ca] ca%@&k@&%ﬁfﬁ%a} ca] ca] ca] caV]ca] ca] caV] ca]lca]ca] ca]c"a]ca

V] ca] ca] c”" apahddtizaly ca] ca] ca (D>HO
Alwgl ga\We [VU] ] ca] caV] ca] ca] ca] c”a] ca] caV]ca] ca] caU] ca] cal] ca]c
a]J ca] cfa] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] c”a]calca]lca >?X{!,.[+69

{vql f a[ V] e A sdghlie fofradiatiancs m’ém]rma]ycaa]nambch:] iodredioad o ferprudefiomV]ica] ca] ca] cal ca]

ca] ca] cgl] cal c” ~al cal c

0) ]:HKL’?% \/\gﬁ?’?ﬁlﬁagf%f émﬁ'}ﬁﬂdc'ﬂf ‘A% %]h’am]ag%éfcaﬁpsu'] ng%‘“%ljog’a (]néra] I(‘fa] calcalc
~a] cMaU] ca] mremidddn akiilad manea] ca ca] ca] cMa]ca]cta]ca]calca]ca f|$~

Wl u& {upj d_zUj e [ V] ca] ca] ca] c*al] ca] cal] ca] c

a)J ca) ca] ca] ca] ca] c™a] ca]c”a] ca] ca] ca] cha] ca] c™a] ca] ca] ca] c”al] ca] cal] ca]c
aJjcalca UysyvZ e

&DJ~ytnid_ZUj e [ VU] ca] ca] ca] ca] ca] c”a] ca] ca] ca] c”a] ca] ca] ca] ca] c™a

Ul cfal] ca] cal] ca] c"a] ca] ca] ca] c*a] ca] c”a] ca] ca] ca] c”a]cal ca JXdgv ) ,
g"-0X [ ~ytojd_ZU e [VU] ca] ca] ca]c”a]ca]ca]ca]ca]ca]cralca]calca]c

a] ca] ca] ca] cMa] ca] ca] ca] ca] ca] cMa] ca] ca] ca] c”aU] ca] cal] ca]c"a

*- U<?We?bd! | voj dMXQ d_

PCT/EP00/01045

'.u‘




U] c”aU] cal] cal] ca] ca U] c”al] cal] cal] ca] cal] ca] cay ca] caU] cal §ngd‘m] QB3 ca] c

a)J ca] ca] c”a] ca] c”a] ca] ca] cal] cfa] ca] cfal mix>G 'al]"h"}w nmh

U el oa] caXPEUTERL cai call cal cal) cal call cadl cant k- S%m%ﬁw Biffhe . asss

"*(-(S(u) )**+++ %-*.zuoje [V]c*]ca]ca]ca]c

a] caV] ca] ca] ca] caV] ca] ca] c™a] ca] cha] ca] ca] ca] c™a] ca] c”*a] ca] ca] ca] ca] ca] chaU
A *...2// MDO0O00H1O22U3334444455*5566799; n;

] f\e}{oﬁf g{ S\?L&ﬁi@gﬁg?ca] ca] ca)] c”a]ca] ca] calcalc "

a] caV] ca] caV] caV] ca] ca] ca] ca] ca] ca] ca] c”*a] ca] c apfeagsale] ca] ca] ca] ca] cha

<' >3>6>8 Y2 ASANAAABXB[ BBB 250
C7C@I8DQDV\E§B§&%S xsni cMYS] U] ca] ca] cal] ca] c

a] ca] ca] caldcms]: 8&V] ca] ca] c*a] ca] ca] caV] ca] ca] cal43"a] ca] ca] ca] ca

Ul c"aU] cal.caV]
D#EBEEF %@%&MHHHHI IRIVIclrII BJ~ysn?5d’\XS] ]cal] c”aU] cal c

a] ca] ca] c” nagmdsiuersdteardtea) c”a) cal cal] ca) c" a] ca] ca] c*a] ca] ca] c*a] ca] cal] ca] ca
] ca] c™a] c”a] ca] cMa] ca

BIKJJJI>KmK?LM_YLLLLLLLLLLMVM MVM N$SN( NNNNOOO~yt ofaY] ] ca] ] ca] c*al] ca] ¢

a)J ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cajzma] c*a] ca] ca] cal] ca] c"a] ca]
c”a] ca] ca] ca]ca

O OOQ~RSSSgTTTTTTUUXUF UgqUuUUUUBVEVTVWN X5XBXPXt XX} wr mhc] X] ] ca] ca] c*a] cal c

a] ca] capc” adramidtioalc

a)J ca] c™a] ca] c*al ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca)] c”ralca] ca] ca]ca]ca]ca
XXXXYYZ[[[)\,\Q G L\T\Na\mp\\+ . C O c-c2 fal\V]]cU] ca]ca]c

a] ca] ca] c”alwa]ingrfiea] cal c”a] ca] cal] ca] caU] ca] c250

a!:iﬂ(ﬁﬂ:éi&@ﬁ@?'%&? ‘?‘f ?]( ﬁ%%ﬁj] ]Ci{(((?] g} ‘(I:'?] fﬂ ﬁﬁ‘l)i%‘/w ngb] XS] ] ca] ca] ca] cal] ca]

c a]caDY]ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal ca] cal] ca] c"a] cal] ca] ca
U c”a] cg] c*al] ca] ca nnnnoo

ppppppagj rrsislsAt tctftgtktttttuuwn w nmhc” Y]] ca‘ioj ca)] caJcalcal]calc

aJ cal cal caD4] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]c

a] caD8] ca .
w]6xdxx1/y8]z| % %l Ezeﬂﬂﬁg—@%d}dﬁﬁ%ﬁk%‘%ﬁ %eé?ooo]acaf's%ejrs"}g] 5] caUlcalc
a] ca] ca] cajpctijedregretidnt i thaneh pediilied fhe aielt #jte ath@-adrt hard gelatin capsule.
aJ ca] ca] ca] ca]ca]ca]ca!j &-0C) G"a
KEH{ vql gb] Xca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] caqoca|Fam]tdai]m@_| ca] ca] ca] caUl ca]calca]jc ajc
a] ca] ca] ca] ca] ca! i #26#TXx{ upj e_ZTI gb] U] ca] c$alj] c$a] cal] ca] cal)ca]c$
a] cabu] ca] caD] ca] ca] ca] ca] ca] ca]ca]c a]ca]ca]ca ca] ca] ca]ca]ca]ca
| mu} 5' ~{ upjAetierhgefientca] c$al] c$a] cal] c$a] cal] caP¥d ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] cal] ca] cqlg@lcal cal ca] ca] ca] ca] ca] ca] ca] c$akffal ca' bgE! s#10%& () - 10%4H&
(0)- 0%—|&() 91 - 10%K () - @BLOWHE' () -# 109K () - be/}"’>f
" 10! achddg’ () - S! s10%HH& () - Ty
10948 (95 ls#lo%\& ()-s#10% ()-mvaBLO
109%4& () - - 10%4& () - S+10%& () -! ($109%& ()-$10WR ()~ ! 10%& () - bC
10%g&' ()-$Y10%& ()- 10H 10H 10Hyf 810%H& () - 93480448 () - S1L10%H& () -
LXdEbC @ 10%&' ()-s10%& ()- 10%& ()-10%9& ()-& s-10%& () -1 10%9& () - Xh
A?bC 1 10%9& () -!!1109%& ( & 10%& ()-S!'&

10%hh& () - SPosUrgof § mmz'z%znr@feﬁreyreperffth\dﬁpermg@& achivelingygdignt Moy kecithin TS&10%g &' (
)- S, &H#@ 1QH& akakniSE arkOHEE the dispeflon HRFEor( kraskiigea@cpQY& () - 10g 109

30




.10gy @10%& () - 3g10%g& ()-!" 010%g& ()- Sff/&10%g& ()-o03aB @' 9 JUL 2003
109& ()-19 1109 ()-SL10%& ()-z& @LO%& ()- 109& ()-3109%& () - 347KJE _@9I40%&
"()-F 109%& ()- 109%& ()- 10% ()-10%& ()-s) 10%& ()- !z[MP1 10 10

10f* 109&' () -WOQU4T59O9R’ () - ! 60&* ! 10%&y () - ! 1&*! 10%&’ () - @ PEDTRAOOIMF  Ka?2MP1
10! 0" 1 10%u=u& ()- ! 110%.& ()-

10% u& ()- @10% u& ()-f:10% u& ()-nB10% u& ()-)aBWPl

10! ' GLO% U& () - Sy&L0% u& () - #10% ug& () -

10% u& () - )-1 (" 110%ulu& ()- bC 10! 10% o0& ()-!  $10%8080& () -

10-u 10-u 10-u) &10% u& () .110% u&' ()-t) sbifeapsule ) - 3& b! " D#*<bC 10! 10
109X0X0& ()-!#o O%]OJO )-1( 10% o' 0& ()- y

10% 0& () - 109 o&°P¥ R o& ()-Duttom K L''9%8. ¢

10' 0, &0109% 0& ( Vitdrdih, E'TEGSMXOXO&' ()-!f(#10%a&b0) - - 0@ 10% & () -! (0@ 10%00&
()-11@ LO9XX&' ( BioniCion

10' 0, &0T! | Ps! 1025}%1’/“6%l Vfﬁ'fﬂfw&() Ft 1009&%P92, 1006& ()-S310%@& ()- 10' o
10' o*((("))))aBIFlEBpitl&e(XﬁwcbD%P& ()-3S %09%& G5! L !

1096 T& () - S10967& ()--91 10967& ()- @O%& ()--))))))))*~shl 10' 0 +10%@& ()- @
10T 10T 10TFF( 109%& () - 1094T& () - 31094T& () - sO109%& () - * 0** E+F+, . aBshl

10' 099 10%@8u (1} 19R4r2 MY @S] df VithHhE%@BS (optained from Eastman Chemical Co.) was

heated at 50°C untii liquefied. To the liquefied Vitamin E TPGS, 2.005 kg of polyethylene

10 glycol 400 (PEG400) (low aldehyde, <10 ppm, obtained from Union Carbide or Dow
Chemical Co.) heated to 50°C was added and mixed until a homogeneous solution was

) formed. The resulftant solution was heated to 65°C. 1.5 kg of active ingredient was

dissolved in the liquefied solution of Vitamin E TPGS and PEG 400. 0.395 kg of propylene
glycol at room temperature was added and mixed until a homogenous solution was

15 formed. The solution was cooled to 28-35°C. The solution was then de-gassed. The
mixture was preferably encapsulated at 28-35°C at a fill weight equivalent to 150 mg of
volatiles-free compound, into Size 12 oblong, white opaque soft gelatin capsules using a
capsule filling machine. The capsule shells were dried to a constant fill moisture of 3-6%
water and a shell hardness of 7-10 Newtons, and placed in a suitable container.

20

Formulation F (Controlled Release Capsule)

) The following controlled release capsule formulation is prepared by extruding ingredients
_) a, b, and c using an extruder, followed by spheronization of the extrudate and drying. The
25 dried pellets are then coated with release-controlling membrane (d) and filled into a two-

piece, hard gelatin capsule.
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Active Ingredient 200
Hydrochloric Acid Solution 0.1M or
15  Sodium Hydroxide Solution 0.1M qs. to pH 40t07.0
Sterile water q.s. to 10 ml

The active ingredient is dissolved in most of the water (35° - 40° C) and the pH adjusted to

between 4.0 and 7.0 with the hydrochloric acid or the sodium hydroxide as appropriate.
20  The batch is then made up to volume with water and filtered through a sterile micropore

filter into a sterile 10 ml amber glass vial {type 1) and sealed with sterile closures and

overseals.

__) Formulation B
25
Active Ingredient 125 mg
Sterile, Pyrogen-free, pH 7 Phosphate
Buffer, g.s. to 25 mi
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intervals up to approximately 24 hours. The half-life of title compound from Example 7
was 76 hours under these conditions. Comparative phosphoramidates of 2',3'-dideoxy-
adenosine (Compound 1093) and 2'3'-didehydro-2'3'-dideoxy-adenosine (Compound

30  1001), described in PCT/GB96/00580, were significantly less stable at pH1. Compound
1001 was completely decomposed in <1 minute at pH 1 (25°C). Compound 1093 was
completely decomposed after 13 hours at pH 1 (25°C).
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15  The half-life in human plasma of compound of the present invention is more than 10-fold

greater than those of compounds 1001 and 1093.
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wherein:

10  R'is hydrogen; Ce1saryl; or heteroaryl, optionally substituted with one or more
substituents selected from the group consisting of Ci-salkoxy, nitro, halogen, amino,
hydroxy, carboxylate and esters thereof, carboxyalkyl, -CONHRS, and -CONR®R’, wherein R®
and R’, which may be the same or different, are independently selected from Ci-salkyl, Ci-
salkylaryl or Ce-1aaryl;

15
R? and R? are independently selected from hydrogen or Ci-salky!, Cs-scycloalkyl, C2-salkenyl,
Cs-scycloalkenyl, Cs-1sary), or aralkyl wherein each Ci-salkyl, Ca-scycloalkyl, Cz-salkenyl, Cs-
scycloalkenyl, Cesaryl or aralkyl may be optionally substituted with one or more

_’) substituents selected from the group consisting of Ci-salkyl, halo, hydroxy, alkoxy, amino,

i 20  aminpalkyl, aminodialkyl, -SH, thioalkyl, heterocycle, carboxylate and esters thereof,
carboxyalkyl, -CONHRS, and ~-CONR®R’, wherein R® and R, which may be the same or
different, are independently selected from Ci.ealkyl, Ci-salkylaryl or Ce.saryl; or R? and R?
can together form a 3 to 8-membered ring;

25  R'is -OR®, -NR®R® or -SR?, where R®and R®, which may be the same or different, are
independently selected from hydrogen; or Ci.salkyl, Ca-scycloalkyl, Cz-salkenyl, Cs-
scycloatkenyl, araikyl, heteroaryl, or Ce.1saryl wherein each Ci-salkyl, Ca-scycloalkyl, Ca-
salkenyl, Cs-scycloalkenyl, aralkyl, heteroaryl, or Ce-1saryl may be optionally substituted with
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wherein:
—) R' is hydrogen; Ce-1saryl; or heteroaryl, optionally substituted with one or more

substituents selected from Cicalkoxy, nitro, halogen, amino, carboxylate and hydroxy.
20

R?and R® are independently selected from hydrogen, Ci-salkyl, Cs.scycloalkyl, Ce-1aaryl, or

araikyl;

R*is OR', NHR' or SR™, where R is hydrogen, Ci-salkyl, Cs-scycloalkyl, or aralkyl; or NHR"
25  wherein R" is Cr.ealkyl, aralkyl, or Ce-1earyl;

or a pharmaceutically acceptable derivative thereof.



19& ()-F]1|[: NA41010 9109089%0& ()- 109989%0& ()-f ~10908%0& () -2 Bodidbodl3() -
£ 109989%08& ()-Z $10%08%0& ()-4l 7P| [: NA41010 9! 10% 8% & () - &10998%0& () -
10998908& ()-y  109DD& ()-y 10998%0& ()- 9s-10W98W9&'()-z%Jg£:NA41010
Y94.0908%0& (WQOUNET1000890& ()-g , THOY®8IVE ()- , Y1098 Y0p/03045

, 41090890& () - 9! 1099890& ()-j zN{ 29, 41008% LO! 10%8%0& ()- S

LO! 1090] $9& ()-S f @ 10%0890& ()- °,) SH#10948%& ()-m 0°,)S#10%L ,L & ()-m
@10908%0& () - 8shA41008% @ 1090890& ()- 3sF1090890& ()- 310%9890& ()-
T109MBoNR () - $10909890&' ()- 1008%1008%sh|[: A41008% Y3 109%089%0& ()- S3
109MBUWN ()-f S3 109D89%D&' ()-f @ 10%BUWE ()- @ 1098 M& () -

F: 10998908, () - 1,Yf.|[- 0 V) o 0B &’ -
&Y10%98%9%’8- ’\49%8%@3%@?@§%??81@%’§%@2(Vﬁhl-e'%(?l'g P b, s

1099890&' (-<dlky) brraralkyRIAsiiydrogen] Osaky! 0) 2ralky) 0898 190 wNOGB RE isfGziky)

10%8%¢8 (}-S &Q J0908%0& ()-S | - GLOY®BYRE ()- S

+100/e80e&"%)-'f: ?ﬁ "bUs100 "1098& ()- @ 10%#&' ()-y 1098& ()-f - 109B& () -
10%:& ()-f :109%& ()-mi]g|[: bU4l00 #1098& ()- ° 109%& ()-z 10% & ()-z

1098&' () - 1098& () - oL () - 9RLT - - WH& (). 10988&' () -
f, 10%&'( % ) -Jf"yf , %b%@g’%'jd- ?f]fgr@go@)gf‘c?@'L? 2@8@%@%&@&%‘8@@@ '%0‘3/&%/«(83&' ()-
s10YRIBRSE Hthyl 1RRhmigRel, and R OBY wher&R( js-metiy B0 o8888& () -

10$10$>H| [ : @10% 3109%8%8&R&E ()- M 10%<%W& ()- M 109%RWBRE ()-f s

109ROBE&' () - 3109RBRS ()- RU 109884& ()-zO [: @10$ “sY(! 10%#v& ()-S

sY(! 109908 & (A SnpodaPadfesuial ()} actordiog/wodaRs, 2(WherelrOR/EIS®Bi8O0ED.- L

109RIOE&L' () - OvU410 | 1098&' ()- S310%& ()- #10%& ()- 10VEWLOVSWLOVBW

25! 109V () - /3109RIBR& ()- A [:vU410 " 109%& ()- & 1098& ()- " 109%& ()-
& 1PYB& ()6 10%&n(ppund ofS@OeR) Achording toidm @ wherelrOR/GELs(apryl. ~ 10968&' () - g

10%& ()-g 1098& ()- " "10%r#Y& ()-7 "10%@@& ()-7>|[:vU4l0 +10%& & ()- @
*1098& ()- (f10%$c& ()- s' 109B& ()- % 1098& ()- ":!10% q#;

& () - 2XxyZ{| [ Mebtroos gEe0m adh 200Mp to rlaimeh voensia wWhirein0Rf Go@ &° (are

L. 10988 () fet bEROIRR L) - @ ! | [ NA41010 L109%&' ()- GLOYB& ()- !, 109%& ()-
Y10%&§?§2"°(&§’fm§6(9§% g$| [100/$&' ()-!, [+|[:N,(A211010 100/&(&')()-T 10%&'(%)-
GLOYS& ()- 109& ()- RG 10%$Y& ()- \° 10%ac& ()-+6 0)|[: NA41010

$1096& ()-g" 1 AW o801 JevordiALREN L P
1096 (§) ) SHug F ol 8¢ BRGA| dcordfii ez “}’9‘@ %}%‘%3{? fimine- oo ()-1-
"10% & ()PurigoBL-evriopenisngvicmehanatO4prpgl ethoxy-L-alappylirtrogphate 09610%6& () -

10$10$103, 334 9%Edal1) 5 YR L e Wby UAL0 1098& ()- y@O0%B& () -
glo%&' ()-p%g'g'@&' ()afh) ﬁ%@ﬁ%—"@%%&&% O)-@[: vust0") 0% ()E)
Y' 10986 () -

9. A compound of formula (1)

(1
25
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(1R cis)-4~{6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-

L-alaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! ethoxy-L-
alaninyl)phbsphoramidate; _

) ' {1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-
D-alaninyl)phosphoramidate;
(1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl
benzyloxy-L-alaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyciopentene-1-methano} O~{pheny! methoxy-
L-phenylalaninyl)phosphoramidate;

. (1R,cis)-4-(6-Amino-8H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! ethoxy-L-
phenylalaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(L-
phenylalaninyl)phosphoramidate Disodium Salt;

(1 R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyc|opentene-1 -methanol O-{phenyl methoxy-
) a, a,-dimethylglycinyl)phosphoramidate;

(1R,cis)-4-(6-Amino-9H-purin-9-yl)- 2-cyclopentene- 1-methanol O-[phenyl methoxy-

L-(0-tert-butyltyrosinyl}lphosphoramidate;

(1 R,cis]-4-(6-Amino-9H-purin-9—yl)-2-cyc|openteﬁe-1-methanol O-(pheny!

isopropoxy-L-alaninyl)phosphoramidate;

(1R cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-(phenyl tert-
butoxy)-L-alaninyl)phosphoramidate;

AMENDED SHEET
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Mo () - rHl{fcills('P-oﬁ/@l—l(r)1i_rltr)TIE)H-purin-9-yl)—2-cyc|open'(ene-1-methanol O-(phenyl methoxy-L-
prolinyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-L-
—7> isoleucinyl)phosphoramidate;
25  (1R,cis)-4-(B-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-L-
norvalinyl)phosphoramidate;
{1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanol O-(phenyl isopropoxy-1-
phenylalaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanal O-(phenyl tert-butoxy-L-
30 phenylalaninyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-[pheny! (2,2-
dimethylpropoxy)-L-phenylalaninyl]phosphoramidate;
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MmO 10%&S& ehenylpidpe@phehy! mell@¥gk afaninyllphosphoramidate;

10%&& () - T PROREE 6)anki B ETR A SR cfdpentedtlmethanol O-(phenyl

methoxyglycinyl)phosphoramidate;

(1R,cis)-4~(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(pheny! methoxy-L-
10  valinyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-[phenyl(methoxy)-L-

N

methioninyl)phosphoramidate;
(1R, cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-{phenyl ethoxy-a., o,-
dimethylglycinyl)phosphoramidate;

15  {1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-{phenyl isopropoxy-
a, a-dimethylglycinyl)phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol 0O-[phenyl (2,2-
dimethyipropoxy)-o,a-dimethylglycinyl]phosphoramidate;
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-

20 cyclopentaneglycinyl)phosphoramidate;
(1R.cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl methoxy-
cyclohexaneglycinyl)phosphoramidate;

(1R cis)-4-(6~Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl dimethoxy-L-

- —,) aspartyl)phosphoramidate;

25  {1R,cis)-4-{6~Amino-9H-purin-9-yl}-2-cyclopentene-1-methanol O-[{4-chloro)phenyl
methoxy-L-alaninyl]phosphoramidate;
(1R,cis)~4-(6-Amino-9H-purin-9-yl)-2-cyciopentene-1-methanol O-[L-(N-
methyl}amino)alaninyl]phosphoramidate sodium salt;
and pharmaceutically acceptable derivatives thereof.

30
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11. A compound as claimed in claim 10 selected from the group consisting of
(1R,cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanal 0-(phenyl methoxy-L-
alaninyl)phosphoramidate;
5 (1Rcis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl ethoxy-L-
alaninyl)phosphoramidate;
(1R cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanol O-(phenyl methoxy-D-
alaninyl)phosphoramidate;
(1Rcis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl benzyloxy-L-
10  alaninyl)phosphoramidate;
(1Rcis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanol O-(pheny! methoxy-L-
) phenylalaninyl)phosphoramidate;
(1R cis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanol O-(phenyl ethoxy-L-
phenylalaninyl)phosphoramidate;

15 (1Rcis)-4-(6-Amino-9H-purin-9-yl)-2-cyclopentene- 1-methanol 0-(L-phenylalaninyl)
phosphoramidate Disodium Salt;

(1R,cis)-4-(6-Amino-9H-purin-9-yl}-2-cyclopentene- 1-methanol O-(phenyl methoxy-
o, o,~-dimethylglycinyl)phosphoramidate;

and pharmaceutically acceptable derivatives thereof.

20
12. A compound according to any of claims 1 to 11 in the form of a singie isomer,
13. A compound according to any of claims 1 to 11 in the form of a mixture of
) diastereomers.
i 25

14. A method of treating a virus infection in a human comprising administering to said
human an effective anti-virus treatment amount of a compound of formula (1}, () or (IN)

according to any of claims 1 to 13 or a pharmaceutically acceptable derivative thereof.

30 15, The method according to claim 14 wherein the virus is selected from Human

Immunodeficiency Virus and hepatitis B virus,
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15 19.  The pharmaceutical composition according to claim 18, further comprising an

antiviral agent other than a compound of formula (1}, (11}, or (1l1).

20. A pharmaceutical composition according to claim 18 or 19 in the form of a tablet
or capsule.

20
21. A pharmaceutical composition according to claim 18 or 19 in the form of a

solution, suspension, or syrup.

_) 22.  Use of a compound of formula (1), (I} or (11} according to any of claims 1 ~ 13 in

25  the manufacture of a medicament for the treatment or prophylaxis of a virus infection.

23. A compound of formula (1}, (I}), or (I11) as claimed in any of claims 1 to 13 for use in
medical therapy.

30
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10 28 A process for the preparation of a compound of formula (ll} as defined in claim 2,

said process comprising the reaction of a compound of formula (V)

NH,

N/N\>

N
(W)

with a compound of formula (V)

NH

RP—mC—R?

C==0

!

RA
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10 said process comprising treating a compound of formula (IV) as hereinbefore defined with
an appropriate phosphorylating agent.

31. A process as claimed in claim 30 wherein the phosphorylating agent is phosphoryl

chioride.
15
32. A process as claimed in any of claims 26 to 31 wherein the compound obtained is
) in the form of a single isomer, a mixture of diastereomers, or a salt.
20



