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of+replication of the hepadnavirus genone indicate the inportance of
reverse transcription of an RNA 45 internediate, suggesting that the
reverse transcriptase is a |ogical EransaoMeBleutic target. It has now been
di scovered that certain purine nucleoside anal ogues containing an

unsat urated carbocyclic ri n? as referred to below, are useful for the
treatment or Mrgataifegwefo {e prosent inyestian; uenel corppoundis of e formiaylareprayidad: o n g
retroviral infections, ;)em ally AIDS. 50 55 2 EP 0 349 242 B1
According to a feature oféthe present invention, novel conpounds of the
formul a (5I) are providedg [err] N\,herein Rlerr] represents 15 20 and R2
represent’s branched oyt rai ain Jerr] alkoxy (e.qg. pro&;él oxy or

| sopropoxy), optional y sub titut £3 derr] alkoxy, Cerr] cycloalkyl
(e.g. cycl opropyl rret hx err] Lycloal kyl; Cerr] cycloal kyl oxy (e.g.
cycl obut yl oxy or L) )\( aryl oxy (e. g. phenyloxy); aralky (e.g.
benzyl) q aral kyI oxy (e.qg. lbenzyl oxy) in which the aryl may optionally
be substituted with C[err]al kyI hydroxy or hal ogen; Cerr] alkenylthio
(e.g.allylthio); Cerr] cycloalRylthio; Cerr] alkylthio; arylthio or

aral kylthio in which the aryl may optionally be substituted with Cerr]

al kyl', hydr eheyein Rabprgenisor nitro; or R2 represents-a heterocyclic group
cont ai ni ng an oxygen atomor one or two nitrogen atons, and 3-7 carbon

atons with ogbr ongladoubl e bonds in the ring (e.g. pi peri di no, pyrrolidino
or furfuryl) op¢fona cg,ntar ni ng =g DXe het er odtang _geisgctied 30
fro\m,sul phur ann and optionally ¥ \ t@d on the\{ Y ong, or
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f or il a: 45alTa (e.g. dimethylallyl); and represenis hydrogen, ammo or Gi-¢s alkyl (9.9. methyl); or a
( I ) rma ally acceptable derivative thereof.
it should be noted that the invention also includes the individual optical and geomstrical isomers of the

compounds of formula (I) either alone or in admixture. Where reference is made to an alkyl moiety, this
includes methyl, ethyl, propyl, butyl, pstyl and hexyl. _
According to a further feature of the present invention, we provide compounds of the formula:
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55+3. “EP 0 349 242 Bl wherein [err] represents a group of forrmula (A,
(B) or (O [err] (A) (B) - _

(© 10 and R2 represents [err] al kBRY 348242 Bpr opyl oxy or i sopropoxy),
optionally substituted for exanple by [err] cycl oal kyl (e.g. :

cycl opropyl net hoxy); [err] cycloal k ony cycl obut yl oxy or
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het er ocycli c group ai ni ng.an oxygeN, at ofh or .one or two
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[err] ajokyb.g.(atylgio). ret hyl); [err] represents [err] cycloal kyl (preferably

[ err] cycl oah kislerredcsutygenas/aflfaipala p)is as follas:obut yl or cycl opentyl); and [err]

represents a hydrogen atomor a s bstrt nt selected from[err] alkyl (e.g.

met hyl or ethyl), Cl -s al koxy (&g—-N oxy), [err] hydroxyal kyl (e.g.

hydr oxyethyl ), [err] cycl oal kyl (pr err] cycl oal kyl, e.qg.

cycl opr#pyl, cyclobutyl or cyclop ignally substituted by [err]

al kyl (e.g. cyclopropyl nethyl), E yl p 4 ), aral kyl (e.g. benzyl)

in which the aryl may optionall sub trtut d wwth C1 -4 al kyl, hydroxy

r {hal ogen, allyl optionally $I ®€d WNA nono- or di-alkyl or al koxy
gr oups goe. g. dinethylallyl); or a phar maceuti cal | y acceptabl e derivative
t her eof " Q'

wherein R' represents

45 HO ‘Q A Ho O B Ho 0 c

50 .
RS represents hydrogen, amino or Ci-¢ alkyl (e.g. methyl); R® represents Cs—7 cycloalkyl (preferably Cs—g
cycloalkyl, e.g. cyclopropyl, cyclobutyl or cyclopentyl); and R? represents a hydrogen atom or a substituent
selected from Ci-s alkyl (e.g. methyl or ethyl), Ci-¢ alkoxy (e.g. methoxy), Ci~s hydroxyalkyl (e.g.
hydroxysthyl), Cs-7 cycloalkyl (preferably Cs-s cycloalkyl, e.g. cyclopropyl, cyclobutyl or cyclopentyl)

56 optionally substituted by Ci-¢ alkyl (e.g. cyclopropyl methyl), aryl (e.g. phenyl), aralkyl (e.g. benzyl) in
which the aryl may optionally be substituted with Cy—¢ alkyl, hydroxy or halogen, allyl optionally substituted

with mono- or di-alkyl or alkoxy groups (e.g. dimethylallyl); or a pharmaceutically acceptable derivative
thereof.



4 - EP-0 349 242 Bl Most preferably [err] represents A, R3 represents
hydrogen, [err] represents [err] cycloal kyl and R7 represents a hydrogen
atom The nost preferred isomers ar ER®84E242BMhi ch the hydroxynmethyl group
is cis to the purine in conpounds of fornula (1) whereln [err] is A 5
Particularly preferred exanpl es of corrpounds of formla
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- met hanol ; The compounds of formula {I) above and thelr pharmaceutlcally accepta le derivatives are hereinafter
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Any reference to any of the above compounds also includes a reference o a pharmacsutically

50 acceptable salt thereof.

Examples of pharmaceutically acceptable salts of the compounds according to the invention and
pharmaceutically acceptable derivatives thereof include base salts, eg derived from an appropriate base,
such as alkali metal (e.g. sodium), alkaline earth metal (6.9. magnesium) saits, ammonium and NW}
{wherein W is C;-4 alkyl). Physiologically acceptable salts of a hydrogen atom or an amino group include

s5 salts of organic carboxylic acids such as acetic, lactic, tartaric, malic, isethionic, lactobionic and succinic
acids; organic sulfonic acids such as methanesulfonic, ethanesulfonic, benzenesulfonic and p-toluenesul-
fonic acids and inorganic acids such as hydrochloric, sulfuric, phosphoric and sulfamic acids. Physiologi-
cally acceptable salts of a compound with a hydroxy group .include the anion of said compound in

5



Preferried esters of the conpounds of the invention include carboxylic acid
esters in which the non- 40 carbonyl npiety of the ester grouping Is

sel ected from strai ght or branchedER0349242BYyl e.g. n-propyl, t-butyl,
n-butyl, al koxyal kyl (e.g. nethoxynet hyI) aral kyl (e.g. benzyl),
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as acetic, |Rcaenea g giitghle dese wilhpe i the sange ohAP do 120,89 BB Hiagram Lagy weieht ichihe
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such aszs[ Elefi S't[uﬁd B¥ abolt 1[ out ut 3 to
accor di ng g6 BhlAm 'Tﬂ'¥% b He ééafnplg rtﬁB%ﬁl?aU rolrAihj norﬁ&caetplt esolutlon of the
derivati vegivdBigrddR nteB’p’ioﬁBn Gh édiineCGﬂ&hlf}%dhﬂn%teY&dtda aOEd”lﬁrcoﬁtE\ﬁﬁg’lH?oUH fo a0B&M0D
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ef f ect i 3e rigkgfodthe abt®e Ingrediéntent or prophylaxis of viral infections or
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2', 3" - di denbaynacenticab &irwatios UTHe tsnuBitions' of dthel erpesert yitveokion eqomptise34t- iastl o \active
adenosi ne iegnadliept, 28 'defilpd] elwxs itogethemeth cne e Imo® atcaplable euiers tifeeay! anslyartionallyr Yther

i nt er f er orfkerapawtia agenty. diaeh] carer mustchepiaccepigbiel] indhec sangd ofnbeing Hotypatible itk (eehothet

pr obeni #i dngresisnts b B demulation aphpat iniudpysp therptiest) Eprmeligtians [Rolpderthens suitablg dor e, |

as i m nuresibatasal pisal S(peidings bcagl cand éH'PJ'F‘QPaQ 1"a§'ﬁﬂ r@mw%ym@dm@#wﬁm

coI ony st i MEMLTCHIAT '"F%"&'f%? and intgdermg) a ﬁﬂ??dﬁayﬁ“‘?ﬂf&’ﬁ'y 86 Hﬁf%&?l on

dog Op PrAPRrEH &% 78y ethP‘?f ‘@9" gyn %\Pﬁ
for I at i d%e%m mo;'é e téﬂ ‘s‘g 9'"9 '}tr‘gi%n ésr‘;f& ! mﬂ tqgl %sal orm:%'ch ° %'WB’F ned
ef fect 'S 455 qi"soﬁii’%’ %@a.%la o i Wt 2! g

to hereings drv Ri 'SP yan
‘suitable r ourco?me.lafa su&? tHaGhr rs.merﬁ;apéuﬁ;ue medm.ﬁ.Qm.&%y@s &Léh% %9 d.Qa&& @l and
15 subli réﬂéﬂs)oaps%ﬂﬂ'c%hts%ﬂ bIBXS b5 (cEiitaMing(d SredetbrhiRdd aptoltt ¢f R SR in redlent as a
| Nt r anUEC Worder of GHardufRY:8 QWSIURAdr 4 SUsPoRSIEH 1HBA dquedub oMiohlaqleBusaiging; QF bnoiL
the pref engad em@sibrLord Watersrdilfliquitl bMultibi TRE Bdkle ingrBdiéhi thapgiSo BE pn%éBﬂteﬂ Q€ 'a%blﬂé"t
t he nat ur esleafuarly Bepasef ecti on and the chosen active ingredient. In general a
sui t abl e doss tahiet hayhi® rhatle b eompessien af madidhg;t aptichaily witly ofesr nidrd agesasTy Po@iients.
~wei ght of Golmpressed tablets may be prepared by compressing in a suitable machine the active ingredient in a free-
s0 flowing form such as a powder or granules, optionally mixed with a binder (e.g. povidone, gelatin,
hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant (e.g. sodium starch glycol-
late, cross-linked povidone, cross-linked sodium carboxymethyl cellulose) surface-active or dispersing
agent. Moulded tablets may be made by moulding in a suitable machine a mixture of the powdered
compound moistened with an inert liquid diluent. The tablets may optionally be coated or scored and may
55 be formulated so as fo provide slow or controlled release of the active ingredient therein using, for example,
hydroxypropylmethyl cellulose in varying proportions to provide the desired release profile. Tablets may
optionally be provided with an enteric coating, to provide release in parts of the gut other than the stomach.
This is particularly advantageous for.purine nucleoside derivatives as such compounds are susceptible to
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reei pient per day, preferably in the range of 6 to 90 ng per kil ogram body
wei ght per day and nost 20 preferably in the range 15 to 60 ng per kil ogram
body wei ght per day. The desired do®P 0 849242fB¥ ably presented as two,

three, four, five, six or nore sub-doses adninistered at appropriate
interval s throughout the day These sub-doses may be admi nistered in unit

dosage forrrﬁc'dt“(ﬁ'f‘dyé'ia cont, al ning 10 to 1500 rr'gl lﬁpreferablﬁ 20 to 1000
ng, and st f fotop aﬁ’fgl' atiof 't‘ “t?em? gpdeciagen H"'st"got?)%
form |Ideall °d‘P bﬁsg'ﬁ Eﬂ’ia 0o eaak

75[err] M° pFe aé?)'"‘? ”,'Rés% oRd LS ABbkdh Ut & i i

30[err] M Thi he i ous 1nj ec |on
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active ingr asbwh i the &0 ibb apphrdpriitb.00d | evel s may be naint ai ned by a conti nuous

i nfusi-on to prramsiGons ittble GoiOpardnfrah @erhihistRitiéh M6 gl afdl ndAdqiedisSisttbrid St
i nf uSi ONS  C ekt Nsoldfibn Wbidh iy Zeohtlin abPbdaitsy biflers, Battsibsiats dndd Solaes whieh render the
i ngr edi ent . forifuildtien iidotonis v Sthé Ibload fobrthel Inesnaselt fevigient gideshuedis 4nd rde-aqueous sterile
adm ni st er ecuspénsings which maprirefude aixpending Jgees @nd thidkerfrgy agepihaTheafoeulatiaal may be
f or mul at i7e®n preganted irounitdbsator wnii-dese spdiegl contaisees) for pramelat ampnulescany vipls@ndinay leeasidred
one active inryresdé-dried (vepbilized) ¢onditibnaeiiag only the tabidition\of thia sterile liwid eaiep for example
accept abl e watprrfpemsct'pmmwlaehwﬂom kegnBtampotgnesus injepiion pldians and guspensions maxbe
cartigr musprepgiedf He-newders, granilescand tablats otfhe Kad Rﬁ?"%ﬂ ydageribed-e with the

ot her. 35 i ngriederef el GﬂsaQQHE"’PBﬁ'% F’ét“i"’é?tc‘?{'ﬁﬂ“"ﬁ@tda >h ‘tﬁ? Pb‘ﬂ‘ﬁ 435\’ f"t'?é’%?at‘ﬁ Repqin
For il at i%n& qvgteptfaermwev
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pl asma. copc ;ﬂ' % 'mﬂ % ?%5 t?tp %anwa o S b, Mot o (b
ctal” admini

The f | understood that -] m uarl ione eform a ons
e formul ay tﬂgﬁvmn 13(1 E coeveﬁto %@ﬂs SLIA ol
be prepar,ed, qfeswj bt aom ings
include t ,&t(g;,g,sgf]d HnsNt O association e actl ve |ngr |ent W t

the carrier wWihg Bre@é?-i‘ﬁ&énhéﬂ farhet hclude & éii"{5?6r:e£§0fEnethé‘‘EJ §r§t9£ ¥t & BEHRHLRESdind 8 the
general , thﬁvénﬁddﬂdhﬁﬁdnﬂ&b‘éutﬁﬁl@aé&e&?@é d8Yos\idkrdoPhiiihYcoPHised dihérat €l y bringi ng
i nt\suassom at A)@atin§l & cafigoudtEof kongueg) ent with liquid carriers or finely
divided solid carriers or both, and then if necessary shaping the product.
Formul ati ons of the present i;nventi on suitable for oral adm nistration may
be presented as discrete uni suc capsul es, cachets or tablets each
cont ai ni ng "a predeterm ne u dhftl ve ingredient; as a 45 powder
or granules; as a solutionor a uspen in an aqueous Or Refy agueous
liquid; & as an oil-in- er liduid epul sion or a water-in-oil liquid

enul sion. The active |HgNe ~eNt” e N/so be presented as a bolus, electuary
or paste. A tablet nmay be nade by compression or noul ding, opti onaIIy W th
ong _or nore accessory ingredients. Ceatpressed tablets may be prepared by
coﬁ%‘fesm ng in a suitable machine the active ingredient in a free- 50 .

‘E'eo‘é"' “govf’&g‘ r\%ﬁ%& ﬁsa{yé‘npé)r gfjé?,i"&%@g eﬁ% Peép}ef{&%i 'Cgesgs fﬁg\ﬁnfotr '{he%mQ!RE‘

di luent, pr esghriah \éethfol&o%b% GhidR tmal %egubsﬁﬂ 4 Uaggd IC’OU"d °f

cross-|inked ga\iladfWrereir RS & s&dsﬂtﬁé‘djthﬁ‘a%b'&* car boxymet
surface- agti V) rélictindi s=BMpsund 6 reghaiRt . Moul ded tablets nay be made by nmoul di ng

in a suitable machine a m xture of the powdered conmpound noi stened with an
inert liquid diluent. The tabkets may optionally be coated or scored and
may 55 be fornmulated so as (o proviﬂg&slom/or controll ed rel ease of the
~active ingredient therein anpl e, hydroxypropyl met hyl cell ul ose
in varyimg proportions td¥provi fle the desired rel ease profil e¢iriabl ets may
optionally be provided wii{h an gnteric coating, to provide release in parts
of the gut other thangytdp T ji is particularly advant ageous for
purine nucl eosi de derhhatlves as s B’ onpounds are susceptible to 6

55

(wherein R! and R? are hereinbsfore defined) or a pharmaceutically acceptable derivative thereof, with an
agent serving to effect formation of the imidazole ring in the desired compound of formula (1); or
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EP: 0 349 242 Bl acid hydrolysis. Formnulations suitable for topical
adm nistration in the nouth include | ozenges conprising the active
ingredient in a flavoured basis, UEP8I349242Bt1ose and acaci a or tragacanth,;

pastilles conprising the active ingredient in an inert basis such as
gelatin and glycerin, or sucrose and acacia, and nouthwashes 5 conpri sing
the active i nbjMoerPeneomngund of fpmyls @ '? |f‘l!i'ﬂ?cbl cenypriing paid PSPPI O] ﬂ)ﬁ%a"f‘@f"“tﬁcﬂ'ét al
admi ni strati O?FCPF?P'%"‘@E 'éﬂ‘ﬁ%ﬂ' as posi t or WI th a sujtable
conprising fof!"® '96’ ” f? of fPHP'ﬂiéf"df T°H?F§ %"UYet"!S'BI e
for vagi nal E f{@ S S el r6°ﬁ |
gel s, pgst°§§ 8 ﬁ% % hr%? %}Zen ciﬁ{ajwn ']8 g rgﬁ‘n[n sugh?{ aPc Io
active i naf } %ﬂmL :;g ate al hoI
appropri at ,ux PJtQH tﬁrQBé Fgahid Soive n| s TGN AT e
aqueous an Rihhatifdly SHS' Totn B@ o ‘?on%EIE iy aJ Bb Qfshtbd Wit Bh WobrhHate ithird! om)ﬁmo
cont ai NqpaHybroshorig R liftroguRb b lsttshtute® ARihE rb%%ﬁe@ﬂ%ﬁﬁl rbtuie 8r W itdrbelafifGbatdr N
for mul at i GRenisd ot Bratefablin the pFeEenbd B oRfanit BévehtNiof BEMEBIe N, Sthanol. ASaAGHIE QUS
and non- aeMmpaind St Rimibl€ (1IF WHBGIASE BNS thid§rolip MBY b Metet QitrS biS BISHGHIiRE haigie Ninderand
t hi ckeni ngiitegeént s. The fornul ati ons may ‘be 15 presented in unit-dose or
mul ti - dose sSPratessl B owy &b raried out,0d.g.chyanshdting a anppuuhde sf famailav{lliawith foemid acidyr be
st or ed 1sn reacfiveciourde deid aeriveliveofibthylorthefdimatsooerddi¢thogymatien) acetdtar gn @ndolverttlsech as a
addi t i on ofimethyiacatanside loe a¢efanitriled aican elpvated tbroperaiyre ngyéferalilin ok 75-9Q7C. [This aesctiannis
i mredi at elopnvenipnily etiested iy theaddiionyef rshighthy morej thneane panivalent] of istieny anbigirous acid eg.
suspensi ortdih itdpagesignisch aipangsulferisackt Rer pquivalprd wiieompoung iobrmulasiiiy iwhiciiags Iawes
t he: ki nd ﬁ?’@ﬂﬂ"éﬂ&s} &eé@r"F%’ed Preferred unit dosage fornulations are those
-conthi nfPng d’éQCP (rptarial °Béﬂ"r' Q'bﬁ'a!da%efep%%d F?éP’éai"W"’QEV sty uclising a
recited, d’Pm ° fr"@i“tai" gfto th de ARAYP-ent The
corrpounds A |§not "s BV ‘ﬂ'° rI’°é'55 o rﬁ’v 0 %“fﬂ&(ﬁe
formof v sXvera? |v 0 = CHs e'se}(é ﬁ obins 1
et hOdS t N cliflo Fné}i- yca H

e?‘d eréE?&I: ¢HEhY 1

addi ti on ag §151;i§
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regard to vﬁth%otﬁééﬂﬁn ylx&rmammt 'sBrb u& ntweﬁs.l 9 abel. SbmSotAdRAdROPhdri OfEs, 891)
sui'tabl e fipsthabik sedgivab Bt £ SH. IARPatER 1 theSH WikallG LVEIaeE Ghd 1288 (eR0FHsSurA2arbonate
sweet engr Sp DMRgRdecrresMe sl f | avouring agents. The present invention further
I ncl udes a pA eagand @ forinlile (NMB[RI BhvieAdd iND aPhaMBGROICEIY aecoprabldiestey HyQedctin with
i nvent i on aarpprpgdiiate reeiedfyitg ageht, y.gomceidthalidear dehydridat Theasmpdued ebfbrmuai (1,Hincluding
conpri ses egletstareof, Apayt reecverted intocphanracauticallf adceptablel seltf thbipof30 canvdBionsh evamien
[ err] and sfgeby {reatment with dnaprromibie foesecAniestar nesiit ahalcomppund ok oeniad(l) map be cowverted
-group fd¥r inthie garprd cRapoyrdhag- bxihydrolegis. agent or under conditions serving to
convert the Preewligasand geogetre fromers 1of the Fempuads ﬂz‘orgw'ed'[bmabrbezeqow ersiagiated ig

t h| o gr ou@@ﬁ@‘@"%ﬂ‘?’c‘!ﬁ’- 8y PYdremsiegraphic sepgfation o pris estofgrRAIPaTe BY peyfatiencof
ound de 'fVSPH!ﬂ I°é\t '&H’ﬁ@?"é\f' H‘W yith a&"'@?ﬂ??t 'EEP“Y%F%" ¥"6& jd glprivetiyss as, p)

rea i ? (18360 Thoepve ec ﬁgs g ‘5’ poynds of

her ei nb f ?' u'ﬁ %sip '?f tﬁ’g '?"f'gf’ﬁ'l aﬁ'f’?\'g X F‘ aé?:f ‘ﬂ’thl | °¥'¥|€F‘%’8f

With an a céﬁ? aCl d ﬁ’e (19 Téth e e1ds§1(1ﬁ ener% ic . resou fion fnﬁye

desired con‘pﬁHq o@ﬁ Qreu ndedfor |Ilustrat|on only and are not mtended to limit the scope of the

invention in any way. The term ‘active ingredient’ as used in the Examples means a compound of formula
45 (1) or a pharmaceutically acceptable derivative thereof.

Example 1

(£)-cis-4-[{2-Amino-4-chloro-B-pyrimidinyl)aminol-2-cyclopentene-1-methanol

50
cis-4-Acetamidocyclopent-2-enemethyl acetate [S.Daluge and R.Vince, J.Org.Chem. 1978, 43, 2311]
(14.88g, 0.073mol} and barium hydroxide octahydrate (46.19g, 0.146 mol) were refluxed in water (300mL)
under nitrogen for 18 hours. The resuiting solution was neutralized with carbon dioxide. The precipitate was
washed with water, then ethanol. The combined filtrate-wash was evaporated to a syrup (11.16g) which was
s§5 condensed with 2-amino-4,6-dichloropyrimidine (23.91g, 0.146mol) and triethylamine (30.5mL, 0.219mol) in
refluxing 1-butanol (100mL) for 1.5 hours. After addition of 1IN NaOH (73mL), the resulting mixture was
evaporated to dryness and the residual solid slurried in CHClz (200mL). Unreacted 2-amino-4,6-dich-
loropyrimidine was filtered off and washed with chloroform (100mL). The chloroform filtrate-wash was
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7+ EP-0 349 242 Bl i) where a conpound of formula (1) is forned,
converting sai'd conpound to a pharnaceutically acceptable derivative
thereof; or ii) where a pharnaceuti &p0 3424281t abl e derivative of a
conmpound of forrmula (I) is fornmed, converting the said derivative to the

parent conpound of formula (1) or to a further such derivative.
Process A) &¥56¥waiag, and,shremategraphedoen 2;sffice S?I\FQH'E“P ofidjtiongh Ryyisidines ﬁrﬂwaﬁﬂraé "”a%

b

appropria e e greal er than 50 [err]C

preferably in an - \'e' ythe- Mrrpgenf', of—formil a
(11) may be treaf eMlawatcthaGIoléclperrZHt(e rﬁ‘ﬁ#@%i HES5Q N.82.95; dr Bneer | de to
i ntroduce a subsfifiowded ami no_group as d¢fG4988: B’bﬁ/‘?ﬂt"?%‘l xClgA4at | a

tenperatyge greater than 50[err]C preferably in the presence of an organic
sol vent, for exanple nethanol, ethanol. Alternatively, a conpound of
formula (11 Exampereein Z is a thio group nmay be treated with an appropriate
hal i de under nitrogen. Process B) may be carried out, e.g., by reacting a
conpound of (#-cis-#[P-Am{nbieichiorei5ti{a-chiomphedylazol-¢tpwimidinyldminoda-cydopentdnet methasut | d
derivatiwe, triethylorthoformate or diethoxynmethyl acetate, in a sol vent
such as a di ne#isiste@aAminortablorr6-pydeidopiamine]l-2cysiopentene] -aothanot frere riyemele dr @1.58g,
preferably 4%1mBalo@dGodiqh jagetate ditydrale (§79) wae disprlverh in glacidl peatie eeld KRPSmieand water
addi ti on of (25mighh Ipg)d prbitian {Ob: /) efrfechiopplprzanediproniyp chlodde wsp gropared, tny frghlereaniiine
eg.. w th 1. -74gup3Amalncanceptraiad Hyfradiaris Asidc(14&nk water & Pva'l'deﬁ?d"{ﬂf "E'B ‘er‘er
“of Mot nul? ??"i' ol I 4{miyaf yater: 5'@ ’%?%P%V@%E af’{frP‘@ie over
or

conpound of P'é?w(pl“’Tc tat%\ orp: ' 2 gﬁ" 'B%o ‘ée
for process® s \ A r6 524:
conpounds o ﬁ? 1\c§t p 1@gt
hydr ogen., F Tie ano ce & t k!
anhydri dé’ a 120 C for several hours g| ves [err] = [ rr (see H. C
Koppel and R K Rot. AS—I—O-g—Chem—155 45— +e++— may be
obt ai ned by cycl i sat’l\’@I"Fa!ﬁrfP'r&e'ﬂ‘HB%@E@a b&ﬁgp" 5514#?-0 M?éjﬁ Esmai |
and\pP. Kur zer, Synt He®u8d1975 _ 301: L. B nH4-28 | A4.22.10; I-‘l‘é’ﬂ%?so yclic

Chem 1984, 21, 1245). This- initially gives R3 = NHCO2 Et which is then
hydr ol ysed I n base (e.g. aqueous sodi um hydroxide) to R3 = [err]2. '
Cycl i sat i onExaniple pot assi um et hyl xant hate (WT. Stolle, J.C Sih, RS. P. Hsi,
J. Label . Conpound Radi opharm 1988, 891) in ethanol at 80 [err] C gives R3
= SH. Al kyl| #-pisd-l(@1 -Dbhvowhwwy&hiﬂml) dmirjol-2texslopentenpraronethnsl. g.  pot assi um

carbonate$30 in DVF gives R3 = SMe, SEt. A conpound of formula may be
converted i nt dhe tijlh serrgunch, ofi @carnpl 2a€b@7;9! 4B suspended inpgthanal@35mbh ehafarp acid
appr oprl at e(38§‘l-)e'1"1d fohgeoa Yk Ahe mixiuig Waahﬁa&e|f%'°ﬂ5|up%"'ﬁrge&rﬂ'l}fd’r1$t@é S)1was added in

nd of s"f‘%‘r??m%ﬁ 3° F‘H‘t‘ﬁr&?’!’i‘g which dime “q d dipsalv %?? JPRAFHG: wag hegpdpan
phat ceut i ogﬂﬁ% deth%%r 13 o rg%rsjsl Lo ;9 49 1B 1};%% wes @:gg
]E(r)??‘rh IngnE I \)Mchlzr?ofor % gﬁ% II4 ﬁ S magc’aoig I nta@nm §r%bu were

mbined,
rrﬁ,s Z% iS5t po L a Gs SreciBiange o
hydrol ysis. 3, d, rmfﬁ  dird ﬁrrall &e&n&%&.&ﬁi BB,
(I') may be §§I4||b’v? i@ fn a'?%‘? ﬁéld? NMRW&%G E)'M@% BBY\RED, CHE), Y69 gyr 14, 337 (d, 2,
chr omat ogx aBR)dH), SRAER5,INMD), 260 (b, ASERIORRBRE (1h, 1©EHRNSS 5 BPALOWLDS 784 Al 6,
-of the hydr gx¢/lm,@N= o 638 ¢, dHNHENY| nDi ety with appropriate optical Iy
active carboxylic acid derivatives as, e.g., with naproxen (J.Og. Chem,

51, 1287 (18&%mpe.4 The cycl opentenyl precursors of the conpounds of

60 (:)-cis-4—(2-Amino-6-chloro-9H-puriri-9-yl)-2-cyc|opentene-1-methanol

The title compound of Example 3 (about 9.7g) was dissolved in diethoxymethyl acetate (100g), and
refluxed for two days. The solvent was removed under high vacuum at 50 °C, and dioxane {40mL) and 0.5N

HCI (60mL) was added. The reaction was stirred at room temperature for 1.25 hours, and then chilled. The

§5 reaction was neutralized to pH7 with cold 5N sodium hydroxide, and then it was extracted with chloroform :
methanol/3:1 several times. The organic layers were dried with magnesium sulphate, filtered, and evap-
orated. The residue was purified by chromatography on a silica gel column, eluting with CHCl3:2% MeOH

to give 3.7g (46% vyield) of the title compound, Mp 138-139°C. 'H-NMR (Me2S0-ds) 1.63 and 2.61 (m, 2,



40-formula (111), may al so be resolved by fractional crystallization of
salts formed With optically active carboxylic acids (e.g. L-tartaric acid
and its derivatives). Alternativel EP0@49panBic resol ution may be achieved
as in J.Med. Chem, 30, 746 (1987) and J. Med. Chem 28, 1385 (1985). The

foll owi ng Exanples are intended for illustration onI and are not I nt ended
to linmt t‘FI;é%@@B 101‘ 't)%)(ﬁ«?eﬁth% ﬁﬁ(ﬁgy 588, eLr;‘mP»aéﬂ -7CH))682

i ngr edi ent® f: { TFET ?"’Eg?" Ve'dr a
phar maceutg?%zé& n‘}?' %@%ﬁgl (gssg)e Vat 'F'WBdat'H%‘rsé’df( az% 44698 §64%§) SG; (Eg
()-cis-4-[ A pyri m di nyl )am no] - 2-cycl opent ene-1 - net hanol
50 cis-4- Acet am docyclopent-2-cnonethy nce,

J. Org. Chem 1978, AntBcal@ Bt €]1H{ZN4CIB 3O :0) CA37%| ) HM3G: ba¥.23.m hyali B36 ge
oct ahydrate (46.|1Band0. 146 nol) were rECH488Ed] H%-28a] MN23050(AlL)11d0der
nitrogen for 18 hours. The resulting solution was neutralized wth carbon
di oxi deyy The precipitate was washed with water, then ethanol. The conbi ned
filtrate-wsahpwgs evaporated to a syrup (11.16g) which was 55 condensed

wi th 2-am™no-4,6-di chl oropyrimdine (23.91g, 0.146nol) and triethyl am ne
(30.5m, OMdnmiAmino:s-(EyelobropyilaftiholoHpliriangll-24ddtpertgnef ametibndd hours. After
addition of 1IN NaOH (73nlL), the resulting m xture was evaporated to dryness
and t herr esi Gheatitloseimpoung | ofi rExanapde #(0.50g) whg 2Bivk] in tlhanelaireld, and cyclopropylamine

2- am no- 4, (86%lg I$- equivalendywais raddiadn dheneeactibn Wes refieked fufiden nittogen Jorel hayrs: An additional

chl or of or M-g8mbahycloprPpidaming was @fdse.and itetreagtion-reflyxed forceg agditional [S[3 hgurs [ihe 30jveniz |
congent r at ¥aP evaepreer: anreahioriorn (RBmLand gaturpied gadiugelicadionaig plutigni§m) was afded. The
pyr i mi di ne2auqous tayssyanartiaptedpeveraldimes with@HGh torpblsingbs cruderpioypt. BNy wasqUEieron the
tithe cf?npiﬂ'&?na"'m' 'éP' "8 it ety agetates; ﬂ%}g 6‘?' togivedt W%:“%%Gg’f’t'mw T@'s

lid f nRisody MR
] Ogg)féi g?,"’aﬁs @ ,*%38 ; %;% 52 502 (m, 1
y 7.23

(t,J=5. 3, i 1 ;é,, EN A M3 ’;{f
s,1,[er ’ I I Cy, ey ]
48 o 9£s] A 0‘5 %oo , '5: (1&66) 59 15
C 49.1 0; H. 5.57, N 22 81, a4, 14. 40 10 Exarrpl e 2

((:i/cﬂy;eﬁt[eﬁ 'i‘m xt h%mbpalol@rc14h1fstoozs T & et wawsn 1p/! 1am noj -2
()-cis-4 [ (2-Ani no-l4E%¥P8ior o- 6- pyri i di nyl ) hGSABE- @ﬁ anﬁ?@ne- 1- met hanol
from Exanple 1 (11.58g, 48. 1mm|) and sodi um acetate tri hydrate (979) were
di ssolved in glacial acetic acid (225nL) and water (225nmL). A cold solution
(0.5 C) ofExdmghBor obenzenedi azoni um chl ori de was prepared from

4-chl oroani |l i ne (6 74g, 52 8nDI) concentrated hydrochloric acid (14.7nl)

wat er ( &2n)cis-4 -§H-purip-Syix2gyqippentgne-tatapalbl in 47nl of water).
This col d sol utlon was added dropwi se over 5 mnutes to the flrst soI ution.
The resul ti n@‘)' %H?cw ?!t'ﬁ'ﬂ %%"\m% 2-pyqopgriieng-1-methapol m“ﬁeﬂﬂ%e "tm)h
water, and@y ﬁ‘&hmd& gl P'tléf "t°F"E"|“et('f°q tg rh c a’i.'jh “‘?f‘@
po r %, .
e "“fg i T bt tg;

bath Yy, 1
(m 2, CH=CI-§ E %ﬁj&)g A % (- E%edﬁf.;ia)c
(t,2,[err] 22) 7%6 ‘tl'pun H) ‘m -

Anal. calc. for C12H15Ns02.0.05 EtOAc.0.2H20.0.3MeOH: | C,53.83; | H,6.14; | N,25.11.
Found : C,53.87; | H,6.09; N,25.07.

50 Example 7

(£)-cis-4-(2-Amino-6-ethoxy-9H-purin-9-yl)-2-cyclopentene-1-methanol

A flask was charged with ethanol (33ml) and sodium (0.172g, 7.5mmoi). After all of the sodium had

g5 dissolved (t)-cis-4-(2-amino-8-chioro-8H-purin-9-yl)-2-cyciopentene-1-methanol(0.40g,1.5mmol) from Exam-
ple 4 was added and the solution was brought to reflux for 0.5 hours. The solution was allowed to cool to
room temperature before neutralization with 1.0N HCI. The solution was then concentrated and the residue
pariitioned between chloroform and water. The organic layer was dried with MgSO,, filtered and con-
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Anal calc. for [err]: C.50.67; H, 4.25; N, 22.16; C, 18.70. Found:
C,50.59; H 4°29; - N, 22.10; Cl,18.66 30 Exanple 3

()-cis-4-[(2,5-D am no-4-chl or o- 6- pEPiIOB49i242 B)I- ani no] - 2- cycl opent ene-1
-met hanol . 35 The title conpound of Exanple 2 (11.67g) was suspended in

et hanol (235nl), 9'1I acial acetic acid (301m), and water 235nL) . The mxture
was heat ed ‘E"B“"’F@F Weﬂ‘ﬂ’ﬁé}”e’ﬁ“le?a °“ leﬁ‘é,a Qﬁ[f?f“a iy ‘\‘Rﬁé%a'ﬂ gfanol in, chigrofp
"d"‘t

portions ov‘Qryl "ﬁﬁtg lass {9 I6\? (Brsﬁ NHZ)
reaction sq ,) l%v It
filtered of L !§§ '1 'E 1H t ppﬂ?e
filtrated V\%re leva atea nd' spur‘l ed onaS|I|ca gel
colum el uting W|th chl mm‘mmf“)ﬁ'—miﬂ me‘mm retharel+44 1 (1.8L). The
fractions containing tHeAfpk@m@tCmﬂwEs%onbpﬁ@aZ H822nb N2Sieht was renmoved
under reduced pressure [tFouefve the title c&/BMindHELEa] N2§2Br finge oi |
(11.2g, 7l00%yield). A pure sanple was obtained during another small scale
reaction to obtain the product as a light yellow solid in a 76%yvyi el d;
[err]-NVR (BampbB 1.29 and 2.39 (m 2, [err]), 2.69 (t, 1, 1[err]-H, 3.37
(d, 2, 45 Terr]), 3.91 (br, 2, [err]), 4.60 (br, 1, [err]), 5.02 (m 1,
CHNH) , 5. 56(}-&s-4-62:Anfino-§-isapropdxy-98-pirhn-g-yi)-2-dyclopentehg-1-mbth&®! (m 1, = OH), 6. 36
(d, 1, CH\NH). Exanple 4 50

() - ci s- 4- ( 2- Adiflagk-v&s cherged itl Bpdivay hydridd-(§0% oibdispersion 240mge mémmealywhich pves Washpbwith
title conpobgrenedfbefore r!gl ed@o a¥ioleq-propane)) (20l efds &g dr(P-aminodi-altorpAtnuen- ')2'
acet at e (10 Ppentfmﬂ'ﬁ@ pnok@d qco?’%m')&afy@‘aw Jhjp ealen ms!"e?t%ﬁ%oc @h%l

hi gh vacuunbeitre bengcaliowsd do gaobie A998 tempgratyre andnegjralized PU" 'BU’FL

realti on el "%"I"T'?t?deﬁf’d e f‘ﬁﬂ\jj Y’é*nﬁ %Pﬁraes"'l"%ﬂ"' coly §”as 'é °°’ ‘ﬂ“la
The 55 reafld ?L"‘x@'éy % m Q%‘ %’ﬁrg Vi
then it was, '-gé G| '%

§1 and
organi c Iayeé o1 ate e ed
orated. The Tesi ué was ur| |ed romatography on a si I|ca gel coI umm,
el uting W|th [err]:2% N mm +6- v\, S—F—{4ele-y-+ei-eh—ofi-he—t+ Ie_corrpound,
Mp 138-139[err]C. [err]} @p; mi“séa 2RE8.12: 1H H;ﬁz zN%m EP 0 349 242
Bl [err]), 2.87 (m 1, E?UM H) 3 44 (d.| $58% | NR4dn [ 1, CHN),
5.80(m 1, = CH), 6.14 (m 1, CH), 6.82 (br s, 2, NH2), 8.02 (s, 1, 8-H)
([err]O—lacnot seen - under H20 peak) uv: pH 1 Ianbda max 315 (7370), 218
(26200) ; | aphoplestanti3®. 5 (5650). pH 7.4 | anbda max 307 ( 8000), 245.5
(4600), 223 (26400). Ms (El) 265,267 (n) (C) 266,268 (m+ 1). 5 Anal.
cal c. for [@)¢i§-2-AminG].8-8ihvdio-9-[(Hhira3HmethylHZ-cf@opRriten-1-Ait6HduriF8-thidig und:
C 43.67; 8. 29; N, 23 05 Cl, 11.70 10 Exarrpl e 5
()-cis- 43{ (ygis-hiz-Am thiak i -pyris-Sr)-2-cuglopentenerd-gethpnob . cyc| opent ene- 1
- met hanol 15 The t|tIe conmpound 0O 50 was di ssolved in
et hanol (40ni f2-cisfhde ‘%?'B‘P & E?’ﬂ! B ﬁe") Gyﬁ@ﬁﬂen'Bm@h?j‘ 7"\%’9 TomdE@mPle e
reagction wend iy Ao 'P’Pé‘@i‘@’f?d 'p'epq‘i‘B'J?” a@ﬁ 41 [pixture was filtored

and the solid washed with n-propanol™io glve -cns-2-ammo 9- dlhydro ydroxymethyl)-2-cyclopen-

40 ten-1-yl)-6_lj-pur|n-6-th|one as yellow powder (2.199,53%); Mp 235-238°C, 'H-NMR(DMSO-ds) 5; 11.85-

{6,1,NH); 7.77(s,1,H-8), 6.76 (br s, 2 NHz), 6.16 and 5.86 (both m, 2, CH=CH), 5.35(m,1,CH-N), 4.70-

(m,1,0H), 3.42 (br m, overlapping Hz0, CH2-0), 2.85 (br m,1,CH), 2.30 (m, overlapping solvent, 0.5 CHz),
1.60 (m,1, 0.5 CHz).

1

_‘r—\

Anal. calc. for C11HisNsOS: | C,50.18; | H,4.98; | N,26.60; | S,12.18.
Found: C,50.10; | H,5.00; N,26.50; | S,12.10.

Chromatography on silica gel of the propanol filtrate contents gave a second product on elution with 5%
50 MeOH-EtOAc. Crystallisation from acetonitrile gave (x)-cis-4-(2-amino-6-(propylthio)-9H-purin-g-yl)-2-
cyclopenten-1-methanol as a yellow powder (0.441g, 10%), Mp 128-130°C; 'H-NMR (DMSO-ds) é: 7.84-
(s,1,H-8), 6.46(br s, 2, NHz), 6.15 and 5.90 (both m, 2, CH=CHy}, 5.45 {br m, 1,CH-N), 4.73(t, J=5.4,1,0H),
3.45(m,2,CH;-0), 3.25(t,J=7.3,2,s-CHy), 2.90(br m,1,CH), 2.70-2.55(m,1, 0.5 CHz), 1.80-1.50(m,3, 0.5 CH2
overfapping CHz of propyl), 1.0 (f, J-7.3,3,CHs).
55
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0. 65nL of cycl opropyl am ne was added, and the reaction refluxed for an

addi tional 5.5 hours. The solvents were evaporated, and chlorof orm (25n)
and saturated sodi um bi carbonat e SEPOt3924ZBii) was added. The aqueous

| ayer was extracted several times with [err] to obtain the crude product.
This was purified on_a 20 silica gel colum eluting with ethyl acetate: 3%
nmet hanol to give O mcg,g_qg@c,m Nsbg 1 id ds5@6:C PHpRANG. N,d2d3s |V@fo.80e¢r ystal | i sed
from acetonitril el reungi ve 0.30 g of | wesdeC] H,6\s; ’Q\léﬂﬂ]@:ﬂfﬂmyel S,
85[err] C gels; [er‘r-]—NNR—(TETT']')—O—S amd— 0. 63— (21T 4, CH2CHZ2)— 1. 56 and

2. 60(2m 2, 5 -[err]), 2.85 (m 1, 1'-H, 3.02 (m 1, CH- NH), 3.43 (t, 2,
[err]) °4. %m 1, [err]), 4.28 (m 1, 4 -H, 577 (s, 2, [err]), 5,84 (m
1, [err] (m 1, =CH), 7..23 (d, 1, NHCH), 7.58 (s, 1, purine-8-H);

_ 0), 255 (9800), 210.5
cyeRPentens-P-meth 53230) 25(9 5 ()8250)

216 (213000) AARGbtion C8f C()-disd: an{uﬁiif d-duh Qs [Why&@xymeHylﬁz-éyEIopéntehLﬁ)ﬁsrﬂ&nn-%Qhuone
Found; (0.50g, 1.89mmol) from Example in 1NC} 5&1 BomL) wasGstitsth und®, MSwOmEIKwioMde (0G4 S
() - ci s-4- (RroAwrion for Bo AMLIEA AYie MlRuRULds BxtRctyd WithdCHOKLCE R PEIMIEBradts Ward BiRsaqMgSO.),

() - ci s- 4- (sdvétietepordted RhdDthe r&idug) blidrechdmylographed. yredduEtanss @lutdd Frottied $ilkca @bl dofuim
Exanpl e 4 «iB.15%gMeGH-ONCID |Grystatiisatich afssotiva danipte i havtvoitrile @hertie @mpound a9 lyeliowon
of sodi sm qr31aB30.4109078%)cMp:i 162-) 54a B0 HINMATRMSO-dd) 207:84)(s. Wt Bk 6.49(5¢ . NH2)(06.150and  Of
reflux, tHeR0bdthumi 3 CHRLH) 56 (ke ah, 1.6HN)r463i (iz &5 ittt BHNSR(m.ERHoP). 8.9%6F o, 1, CH),
Evapor at e R-AR-554m| averteppingnBl atp? ot G apstfel). 1 8% B, d:P.&¢H2).ca gel . Product
vvas\el uted as a white solid foam (0.44q9) with 5% net hanol - et hyl acet at e;

"HNWR ([err]) 1. 5>7Ana|rksi|c.2fo|6@z@bmsfoé:egbls) 07,2 8846 NabosH 513563 (t, 2,
[er™),23.94 (s, B.rol¥r]), 4. 70 (t, fLosher H55,342|~(am21 hes (5. 86 and
6.11 (m2,CH=CH), 6387 (s 2 ferr ) 775 (S, L, purrne- Anal .
calc. for [err]: C 53.83; H, 6. 14; N, 25. 11. Found:

C, 53. 87; b p|9(1:’2 N, 25.07. 50 Exanple 7

()-cis-4-( - 6- et hoxy- 9H purin-9-yl)-2-cycl opent ene- 1- met hanol A fl ask
Was Cha_r g cYgl-i-(B Aﬁﬁnﬁ-%fl@-nm(:gb%w@uoﬁﬁi-Qp&ﬂglyH@&&pgtgﬂﬂ n?eﬂ%%ml ) After all of
t he sodi u??lh‘a'd—GS T ssotved:

(+) -cis-4-(2aaghiian 6ofC k)Qs- APl diud-of [ hydosneinpReytisiefed-1-JiRsHaRAs tord 00,
1. 5kl ) fo.e0p, Beeminolon Braipe RUACOMBBALIL R Sitbd! it K. 8OS (066U gBImnidl dn@f d-ux
f or 0. S5schaiitfoBenzyliblyomiae (0.4 14,0189MmI) Ahded \WikEgeh GorCT20oulis OTHeORiRtLe B¥E ParifidnbdE bétkdenr €
neut r al i zaH.0qsmiahdCHCISxS6mL). THOEGHCDéxtHadtsDWere\drind {MESD, ); odneentrhted tocClyelionchilf dnet
resi due pahd bit cheonetbglaptiodeBiutios lof @ sittdaqyehcolumd with t10% . MelieCHO1:ggené tild @ynpoundas a
dried wi t hyeldySQewderf (0.545g/78%), Mpd 129204 ° G (H-NMR(EMSQ-d34%) 823 PAERIE= &Rk &% 6cHs), TITE
resi dues wviéB.é=9.5,c20.5Caldid (7-83ris. 4. 4B, P62 (sgd|NHeo B.aGrendBAY (edthimed Ghi=tGH). A (br m,
met hano# i CH)ot- T &I 7§35 GHIet @D (8 3/ EHE-B03¢P 2 CH2-08§.85 @7 .ng k) CH), 2.70-2.50 (m,

' H NWVR( [ erqvgrizpping sovent. 04 GHg), 1{70-1.60im. AD§LCH)- 6. 35(br s, 2H, NH2), 6.15 and
-6.07 and 5.91-5.82(both m_ 2HCH=CH) 5.49- 5.35(br m 1H CHN)
4. 73(t, J=5. 3Hz, 1HGHAnal.4alé.30r O iH;sNe Bs$) Hz Cl58.26; ] |) H,485,5DNP1.88( MsHds [err]),
2.9572. 78(br m 1H, HFdunyi, 2. 70- 2. 52( br| ois4.0x e Hagg pa5.05splseent | 0.5
lerr]), “1.68-1. 52(br m IH 0.5 CHZ), I.33(F, J=7.1IHz, 3ACHA3).  Anat. calc. for
[err] C56. 72; H, 6.22; N, 25,44. Found: C 56.48; H

6.28; N 35anfe 140

45 (t)-cis-4-(2-Amino-6-((1-methyl-4-nitro-1H-imidazol-5-yl)thio)-9H-purin-8-yl)-2-cyclopentene-1-methanocl

To a solution of (t)-cis-2-amino-1,9-dihydro-8-[(4-hydroxymethyl)-2-cyclopenten-1-yl)-6H-purin-6-thione
{0.50g, 1.88mmol) from Example 10 in 1N NaOH (1.89mL) was added 1-methyl-4-nitro-5-chloro-imidazole
(0.31g, 1.89mmol). The solution was stirred under nitrogen overnight and the resulting precipitate filtered
s0 after addition of HzO (3mL). Chromatography of the precipitate on silica gel gave title compound, eluted
with 10% MeOH-CHCIl; as yellow powder (0.638, 87%), Mp. 207-208°C; 'H-NMR(DMSO-ds) &; 8.19(s,1
imidazolyl CH), 7.89(S, 1, H-8), 6.55 (br, s, 2, NH2), 6.15 and 5.85 (both m, 2, CH=CH), 5.40 (br m, 1, CH-
N), 470 (tJ=5.3Hz, 1, OH), 3.65 (s, 3, CHs), 3.40 (m, 2, OCHz), 2.85 (br m, 1, CH), 2.70-250 (m,
overlapping solvent, 0.5 CHz), 1.70-1.50 (m, 1, 0.5 CHz).
85
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Exanpl e 8 ()-cis-4-(2-Am no-6-isopropoxy-9H purin-9-yl)-2-cycl opentene-1
-met hanol 15 A flask was charged with sodi um hydride (60% oil dispersion,
240mg, -6nmol) which was washed wi t [EPHe349242 Bief ore t he additi on of

I so- propanol (20m.) and ()-cis-4-(2-am no-6-chloro-9H purin-9-yl)-2-

cycl opentene-1 -nethanol (0.318g, 1.19nWbl) from Exanple 4. This solution
was heat ed at| ARailealt Gér 57 HING8-1RE:Of e.4hes;ng alllipupel t o |qesis7t 0 r opwly.ee
t enperature apd:om.eytral i zed by addit cnguﬁ (H\M—@Mﬂ eqz;cdzmu@n \sa:mZb
concentrat ed amd—the TESTUOUE Was pHaced o a ST ca get —cotrumT TIT
eluted with 10% net hanol - chloroform Crystallisation from ethanol:
vvater[errﬁ '1 'eq ded off-white crystals (265ng, 77% NMp 188- 191[err]
C ' H NWR ([ err]7 72(5 1H, puri ne H-8) 6. 28(s, 2H, [err]) 6.09 and 5. 87
(both m 2HEH. =4 Amings-R . I J =531HO,

S a8(m o [ R 10%-G 5. 4 kbl o4 rigtahol

1.64-1.53{2m 34, aqmonlof% dSCbaJmno-@@hyan%t[(dmrw}nem%ﬁa &RRbentendyh-aHipGHin-d-Ribhd
C, 58.12; [0:50g, G BbmmoiNn A NOH (F8vlfwas added ethyliodide (0.29g, 1. ) @AY dioxarld (P mPf The
N, 24. 20. 30sdiutioiPasebred a8k Clfider nitrogen for 1.25 hours. The resulting mixture was extracted with CHCIs -
([err]) - ci sxsomn), aediMgsSOLi) hiykvapothtdd(té gitky cHidapystait ay ydliow oil Yoalompegrahi od silica gel
-yl ] - 6H pur pgave fitid compound aehded3kith 10% MeOH-CHCls and solidfied to yellow powder in acetonitrile (0.445g,
([err]) - as s80%) BpA28-1252G-"H-NMBMDMSOs D§:7.8Hs, i Hign 633 yfiir) s, 2. el 6P @nd Bak(bbth m, 2,
-met hanol  CH=CH), 5.43 (m, 1, CH-N), 4.70 (tJ=5.4, 1, OH), 3.43 (m, 2, CH.-0), 3.23 (q,J =7.3, overlapping H20, S-
() - ci s- 4- ( 2CHaX 285080 | SN2 THE-55UmMi 1 0§ -Cfk)) 1.20-650cmo h &t @) 1-308e MABG CHa)-
(4.489,15. 7mol ) from Exanple 4 and thiourea (1.329,17. 3mmol) were refl uxed
in n-propanol for 17 ARQUaR: forldieH:b D8 Ui 18a.41 {thl6.83; aR,2h.id; t leB8elend t he

sol 't washed with njpe@aanol to give | cs3az | H593; | N24.00; | S1094
()-cis-2-am no- 1, 9- drhydro=9=—{{#-hydroxymethyt)=2-cTtyctopen- 40
ten-1-yl)-6H purin-6-thione as yell ow powder (2.199g,53%; M 235-238C,

' H NWR(DMSOQ-d[err,l) [err]; 11.85- (5,1, NH); 7.77(s,1,H8), 6.76 (br s, 2

[err]), §1 . 86 (both m 2, CH=CH), 5.35(m1,CH N, 4.70- (m1, OH),
3.42 (br M Ry k A &ﬁﬁ@ anoCH) » 2.30 (m
over | appi ng ). 45

Anal . calc. fap als8ilichof (+ S8ardifo-1 9-hihy‘hro9§3[(4~hyhlr02ﬁne§9» 2-cydlopénteht-yIFeP-Hbne-6-thione
C, 5Q/10; 0%08) 4 :89mMbol o Exampie 18 # TNONaCH (i 8dHRL), ek aiay aAbromide (6.2205 €1 .89fimol) By
propanol sf i dibiadé @mey0 MhecsdluSonOmé Qtirfod 2 2821TCUNAdr Gilidgdn f6r RN ThedMixtdtel was 20abited with
MeOH- Et OAC. CAly gaixst) kndsiaé ICHOI, fext@bis dAstioMgSO4) and eonéiiirated to a yellow oil. Chromatography on
() - ci s- 4- ( 2siaigai@ate thetitaRpmpdund) WwhibirwisLaiutat-vith 0% MSOHOHC; ape silidified ko yeliaw bawder
as a yel | ownposiohtrile,( 0.43641 76%)1 0H)108-19D ° & 2BNMIB GPMSO-HT;3; 7.88(SIMR HEDNEO- (pres, 12] NH),
[err]: 7.846.15 sndl5.86 Bpth 6. de(dpping 6.02m, flatal 13] OH =GH Brda@idi= 6H.05.45b1, levarigpring dd
CH=CH), B85 4¢pnietad ah 5.35, GHCNyN, and 'P@(FCHa])-gml(qd; QHPS 3CHL( 47D (tPeb sz () OH), 3.95
3.25(tJ = 7(d38=8.85z.2e$-£11), 3.45 (DR, (6H=-R). 2.8EM M. B, %2@055-(1n?§<7“0 HB0dmpY. | 0.5 CH).
1.80-1. 50(m 3, 0.5 [err] overlapping [err] of propyl). 1.0 (t.
J-7.3,3,[err]). 55 | ankReaR. 348 B4R:d3] |A08s.42; dahis.e5;flon,2Besr] 51067 45. 06;

H, 6.°27, N 22.93; | Solda: 50. Found: C,55.37; | H,6.70; | N,2303;5pshba7 | H, 6. 25;
N, 22. 91; S 10.58. 5

Example 16

45  (x)-cis-4-(2-Amino-6-butoxy-8H-purin-9-yl)-2-cyclopentene-1-methanol

A flask was charged with sodium hydride (60% oil dispersion 300mg, 7.5mmol) which was then washed
with hexanes before the addition of butanol (10mL) containing (%)-cis-4-(2-amino-8-chloro-9H-purin-9-yl)-2-
cyclopentene-1-methanol (800mg, 3mmol) from Example 4. The solution was stirred at reflux for 2 hours

60 and then neutralized by the addition of 1.0 N NaOH. Concentration of the solution afforded the crude
product which was purified by elution from a silica gel column with 5% methanol - chloroform. (810mg,
94%). Crystallisation of such a sample from ethanol/acetonitrile gave an off-white powder, Mp. 122-123°C,
'H-NMR (Me280-d-) § 7.73 (8, 1H, purine H8), 6.12 and 5.86 (m,2H,CH=CH), 5.41 (br m, 1H, NCH) 4.71
(unressolved t, 1H, OH), 4.38 (t,J =6.6Hz, 2H, OCHz butyl), 3.42 (m, 2H, OCHz), 2.85 (br m, 1H, CH), 2.60

6 (m, 1H, 0.5CH> cyclopentene), 1.75-1.35 (m, 5H, 0.5CH. cyclopentene CHz CHz) 0.92 (t,J=7.3Hz, 3H,
CHa). .
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Exampl e 11 ()-cis-4-(2-Am no-6-(nethylthio)-9H purin-9-yl)-2-cycl opentene-1
-methanol 10 ©° A solution of

([err])-cis-2-amno-1, 9-di hydr o- 9- E¥ 9-349 242Bynet hyl ) - 2- cycl opentenl -yl )] - 6H
-purin-6-thione (0.50g, 1.89mml) from Exanple in 1IN NaCH (1.89nl) was
stirred under [err] with nethyliodide (0.54q9, 3.79mmpl) for 30 m nutes. The
mixture was extract ed [WinklcdcSfof &:sk,3ne0,1{0tbaa0; Dt ggest[snpese |dried ([err]),
sol vent evaporated and gobs: r esi dual soli cb,sd_‘aep ,n@tgaph,ezlgzﬁroduct was
eluted froma silica dger—Totrumrwth 0% WMOF{erri—Crystat| i sati on of
such a sarrpl e fromacetonitri I e gave title conpound as yellow 15 crystals

(0. 4109’ 7,.:8_@ ﬁ) 152-154C, 'H- NVR(DMSO-[err]) [err]; 7.84((s,1,H8),
6. 49(br s, 2), 6.15 and 5.90 (both m 2, CH = CH),545(brm

1,CHN, 4. fh g %ﬂ O (br m 1, CH),

5 70-2 554()c§4((§-’Am o%c?clo%antgioxyg#)punrﬁsy’ﬁ(-@ Igp @r\g”neth%olg err]), 1. 65 1.55 (m

1, 0.5 [perr] AfiaskWad chafgéd With sofiim hﬁ;rnael (60% o@déﬂers%, 185m4}4Bmiei) whichNwedhed Washed

S, 11. 56 2Gyith hexanes before thé 84 of cyclopentanol (10mL). The resulting fixRie Wi heatbll and4(B)-cis-4-

N, 25. 21; (5Ahind-62hlorc8RHMnd-yl)2-cgElopentene-1-methanol (0.53g, 2mmol) from Example 4 was added.

()-cis- 4- (Aher siitring 25100 ¢ @ 10710176 @AY kgliitibh Ghs SHokrglizldl by-thb- stkitior’of a1YOBI HIJh CdPhdAEa- 1

- met hanol tién sibtheltolwion eforded the crude product which was purified by elution from a silica gel column with

() - ci s- - &% methdnoBshibrafoyrd (B309-47 6%). [Grystallisafione b suth- £ sampisl fopesthapol-adetonitile Gie@ar i n

- -t hi one offovhBOppwddr, BIDABE19P f G; SNMRXMeaSiOals YLO7. 74SDIV- pBine HEWES3 fr &.raHehH2hist1R

[err] (0.28 5.81 (rg 2hin©itl F ClANBI6Q (M, 38, OGH)tS:-4BHmn T, INGHL 78| &.J 61121 gH, OH).gAktoI 3H,

under, nit ! h2-870kr mp1H, &), 2.63R1§é (fﬂﬂ“itﬂcﬁ@"wm{s'OR?aiaﬁq)t‘l%r{@d“b?é"t fxslopentape). -8t )

and [err] EEABOH{7Y: 0576 qyelpropters, BGtedt s were dried (MySO4), concentrated to
ot 0|I and the oil chronmatographed. Elution of a siljca gel colum

with 10% MeOH- [err]  gdvmat édd fer Cornmuael [ amecmay §I @y, Jomdezr. (J0. 545¢, 73%) ,

Mp. 199-201 C, H NVR( ad:err]) [err]; |8.ad09 AB4&l73r |SN2ReOI]], 2, 0.5

[err]), 7.76 (AB,J =9.0T, Z, U.5 [err]J), 7.83 (s, T, 87, b.62(s 2, -

[err]),,6.10 and 5.85 (both m 2, CH=CH, 540 (br m 35 1, CH N, 4.70

(tJ—%aﬁ ,463(SZCHZS) 3.42 (m 2, [err]), 285(brm1
CH), %én%gﬁ-gn overl apping solvent, 0.5 [err]), 1.70-1.50 (m 1, 0.5
CH2) . Ana'(ﬂ%lﬂz-ﬁ\ﬂfno-b%{]d’ldpentylarﬁnéﬁ-l pifin-9- yb'-|2 Sycopentenct-Rdind®; S, 8. 05 40
Fouad: H 4.56;, N, 21.05, S,8.11 Exanple 13

45 () -%is-4a écﬁutn&ﬂbfﬂﬂm&%((Mﬁﬁ-dMoro%H%&lﬁ-9—yl3-2-cyclopentene-1 -methanol (0.53g, 2mmol) from

H . m dazolExampié ! téthyantiid- (21009, 2oAmy1), leyclopeiyt@anifie e -3t mimol) aad ethanbD(16mL) was
sol uti on afirred at reflux for 9 hours. The solution was allowed to cool to room temperature before the addition of

() - ci s- 2- @niLrod.0N NaOH lrybeutradon] of Metspidiionsefioradchid Srudd mrdubtophish ves prifigd by tfiopur |
n- 6- t hi ondrof(G Bioggel Lol@Bmusing 5% meimanebimehiriraiorh(0.4309.168 424 Qrysfallisaiomdf suchaessampld e d
1- met hyds- fromj ethagolJeeidnitde gavengnokiimdite ppwreg Mp- 113-319h$mﬁ IMRT (Me2 8@Ha) t5i 7A9 @atH:
stirred urpgéne Wk - @hmo%erW 9 amaqmz'ﬂe@tﬁ@m "eizlzg i Nig) 839 {m.t 16k NEH SO
after adde"F'?Pﬁ"fﬁ?e) B lgr s¢ HHOH). 4ER (5 s G PH3 A4 é)cb'F)e fm. dt"ec'ﬁr?-eé’Tzi5ﬁca
gel { gave tine 1% &% bﬁ}‘ﬁ!f’pe’ét?'\ﬁt'é'a’ \Ms? Kor 1ogHviSEgiePeRty! GHzh 1 A4 §B Ploille?-S CHe
(0. 538, gF¥goreoRpe e AChag or 1] C. * H NVR(DVBO-[err]) [err] 8 19(s 1
.|mdazo1°y| CH, 7.8S—1_ K8 655 (hr s 2 Terrl) nd 5.85
(both m 2, CHE CH)| ABal4Blc(iyC1éHz2Ns0.025H20N))|, caozm (rtl,w; men;as 1 o), 3.65

(s, 3, [err]), 3.40 ga 2, OC2), 2.85 (br CE0 (m

over | appi ng sol vent 5 [err]) 1. 70- 1. 5( ? 371 Jeer 512 EP O
349 242,B1 Anal. cale—+ 4433~ H 4 46 —N-27. 57,

S, 7.89

Example 19

(+)-cis-4-(2-Amino-8-allylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol

(£)-(1a,4a)-4-(2-Amino-B-chioro-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.531g, 2mmol) from Exam-
ple 4, allylamine (1.014g, 17.8mmol) and ethanol (SmL) were stirred at reflux for 2.75 hours. The solution
was allowed to cool to room temperature before the addition of 2.0mL of 1N NaOH, Evaporation afforded
the crude product which was purified by elution from a silica gel column with 5% methanol - chloroform
(0.36g, 63%). Crystallisation of such a sample from ethanol yielded an off white powder, Mp. 181-183°C;
'H-NMR (Me280-ds) 3 7.58 (s, 1H, purine H.8), 7.28 (br s, 1H, NH), 6.11-6.08 (m, 1H, 0.5CH =CH) 5.98-5.82
(m overlapping br s at 5.86, 4H 0.5CH=CH, CH=, NHz), 6.37 (m, 1H, NCH), 5.16-4.98 (m,2H, =CH.), 4.72
{tJ=5.1Hz, 1H, OH) 4.07 (br m, 2H, NCHz), 3.42 (m, 2H, OCHz) 2.84 (br m, 1H, CH), 2.65-2.54 and 1.62-

55
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Found: * C 44.22,44.12; H 4.46,4.49; N, 27.52,27.46;
S,7.81 5 Exanpl e 14

()-cis-4-(2- Am no- 6- (et hyl t hi 0) - 9H BP0 39242IB1- 2- cycl opent ene-1 - net hanol
10 To a sol ution of

()-cis-2-am no-1, 9-di hydr o-9-[ (4- hydroxynet hyl ) - 2-cycl openten- 1-yl ) -6H puri
n- 6-t hi one {-B7 GwgH. cyclomsoptfdizl in 1 N NaOH (1 .89mL) was added ethyli odi de
(0.299, 1 .89mml) and dioxane (1 ni). The solutjon s stirred at 25[err]
C under nitrogen for 1.P%nksakSor Ciivasnsesyl ¢581p; 1fi pg.ase| wassmxfracted with
[err] - (3x50nl), dried|(Fpawsr] and evapor|at,esdz q lgeuz [cNi2des.pf oduct as

yel | ow 0il. Chr omat ograpny on sitica gel gave titre compound, eluted with
10% MeOH[err] and solidfied to yell ow powder in acetonitrile (0.445g, 15
80% ; M. 12%-@;%?%@2@; "H NVMR(DMSO-[err]) [err];7.82 (s, 1, H8), 6.43 (br, s,
2, [err]), ©: d 5.85 (both m 2, CH=CH), 5.43 (m 1, CHN), 4.70 (t,J
= 5.4, 1,0 Od)-cis-8(2RnindB-merphdiif g pufidl-0-yiR2-&10pbéhtohe-T-mbthanol OVEr | appi ng H20, S-.
[err]), 2.85 (br m I, CH), Z.70-Z2255 (m I, 0.5 [err]), 1.70-1.50 (m 1,
0.5 [err]), 1.a3éutidn of (5-cié-43-2-Abninol6hioto)oH-pdRd-yl)-S-BYclopentehé-1-rthirol (0.581d> 3.00nrol)
H, 5. 83; Niratdl Estéviple Hantiindisholind(0.526g, 6.04mmol) in ethahdl Yghl) was stirred at reflux for 1 hour. The
C, 53. 32; HreactiBi® mixturd\was! ald@pd tdSedbl @. Bdm Horapepsiute béford She addition of 2mL of 1.0N NaOH.
() - ci s- 47§ 2Conwbniretios-of el mikturlei affprd€-thp erude plbdydt whizh e buiiechbyeslation fromext Sitkoa @l
To a sol uti colummfusing 5% methanol in chloroform (0.62g, 98%). Crystallisation of such a sampie from sthanol-water
() - ci s- 2- anbave-a1 wiitedpdwger; Mpo165(187 16y Chi-ydit -0s) 2-7%82c (o b npuding H-8)| §.096(m, ik |
ne- 6- 1 hi oneo-S@'.' =0, 52%%€'DI orfapRing b 8 ¢ [586. 191, | GFCH =GHNAR), 689 gonilh, N‘Msfn
added: al | yl & BﬁP'éFe“g(P*Q and 3.84{brr). BH 30 MerPhliag Eng). 8431y, 2HrQEHY oF 8 oM.
was st i r PbdHCHh5.6p25¢ pnad SFIAL (™At Piden for 1 hour. The mixture was
extracted with [err](3x | ) and
concentrated to a yel | owasil.lcalc. @ IComadNgQ4: ajp B56.98) |SHIBI3T;a| gide.sgaye the title
conmpound, which was el uft 8ainebi t h 10% MeOH-[ 657.93; gnd.630l | aN.26i4ed|{t 0 yel | ow
powder in acetonitrile, (0.436Q, /6%, M. I08-TI0[errJC F (DVMBSO-[err])
[err]; 7.583(8, 1, H8), 6.49 (br s, 2, [err]), 6.15 and 5.85 (both m

over | appi ngE,@mg,ezm total 3, CH=CH, and CH=[err]). 5.45 (m overl apping dd
35 centere 35, 2, CHN, and 0.5 =[err]), 5.10 (dd, 1, 0.5 =[err]),
4. TQA t , J=5¢Péi4-2IAmindd-benBidhimolof-pdiiPe-AjZ cycidpentoRé-I-nbthandt 45 (M 2, [err]),
2.85 (brgm I, CH), 2260 (m I, 0.5 [err]), I.60 (m I, 0.5 [err]). Anal.
cal c. for [ er ;] solutids,db fr)-diga-(-2t8mimo-BhloroBHEZRIiR8-y!)-2-Brclbpéhténé-1 mthashl (0.531g, 2.00mmol)
C, 55. 37; Hrdn Edgmple 4\péhdylahdine (0314502.00Mmnkol) angbtriethyll&mideb(1.717g, 17mmol) in the ethanol (BmL)
() - ci s- 4- ( 2wesnstimest @ -réiux tox ¢ -heurk. The reastidn yixjurwasyaidved dntaehie rdom: ambdrature lbefdre the
flask was cérditigeof 2mLtdf 19NdVafhh Gendeniretion 0GBMbiture gfforsded: theicrude B®OweY whigh Basnahited
whi ch wass t frama qilieagshcajimntwith Siamethanplehigioterm. [y statiiehiien ¢fisuahfa samplariiom ethe@riviter
cont ai ni ng g"d%’i agwhite powdai{0,38R06573411 M- 74 PR % H-NMR) (Mep §O-gk) 8 7.80-7.65 (br s, 1H, NH), 7.60
cycl opent en@®: 1 ping 4R 6.08d00HH, 0-5G D) S-§8r 3 Ringbr s;13hi0.8GH 5 H, HH2)\ 35 (or
stigred at Petth NOH: 373 L5481z oveslapping Pr & Jbh05, 8tk Py NCHR P48y Ftb O&HRl #35%7P1dbr
1. 0 NaQH. méHn‘g'@n%‘?&a%ﬁ“cfﬁd6‘?3'f'%("‘56'T"|ﬁ'"F)on af forded the crude product which
was puri 4 ed by elutionfroma silica gel colum with 5% net nol -

chl oroform (810ng, 949 Anal:rcgllss.tfewfldnil-iwusbc)rJ ©64.27u ¢ HH,219% gnvj2¢98.r jom

et hanol /acetonitrile gay&owmd: of f - whi t e pquele43s; VH.6-027- B28p2rir 1 C, ' H NWVR
(Me2SO-[err]) [err] 7.73 (S. 1H, purine ), 6.12 and 5.86 (m 2H, CH=CH),
5.41 (br 4m 1H, NCH) 4.71 (unressolved t, 1H, OH), 4.38 (t,J=6.6Hz, 2H,
OCH2 butyl)exampid22(m 2H, OCH2), 2.85 (br m 1H CH), 2.60 55 (m 1H,
0.5[err] cyclopentene), 1.75-1.35 (m 5H, 0.5CH2 cycl opentene, [err]) 0.92
(t,J = 7. 3Hz)-ciS42-Antro-6-(2-methdxyethoxy-9H-purin-9-yi)-2-cyclopentene-1-methanol

50 A flask was charged with sodium hydride (60% oil dispersion, 298mg, 7.45mmol) which was then
washed with hexanes before the addition of methoxyethanol (16mL), (t)-cis-4-(2-Amino-6-chloro-9H-purin-9-
yl)-2-cyclopentene-1-methanol (0.531g, 2mmol) from Example 4 was added and the solution was stirred at
100°C for 1 hour and then neutralized by the addition of 1.0N HCL Concentration of the solution afforded
the crude product which was purified by elution from a silica gel column with 5% methanol-chioroform

55 (416mg, 68%). Crystallisation from ethanol gave an off-white powder, Mp.121-123* C; 'H-NMR (Me>S0-ds) &
7.78 (S, 1H, purine HB8), 6.39 (br s, 2H, NH2), 6.14 and 5.90 (m, 2H, CH=CH), 5.44 (br m, 1H, NCH), 4.72
(t.J=4.6Hz, 1H, OH) 4.72 and 3.69 (m, 4H, OCHz CH:0), 3.45 (m, 2H, OCHy), 3.31 (s, overlapping with
H20, OCHa), 2.88 (br m, 1H, CH), 2.67-2.60 and 1.65-1.58 (m, 2H, CH>).
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EP 0 349 242 Bl Anal. calc. for [err]: C/59.39; H 6.98;, N 23.09. Found:
C,59.56; H,7°07; *+ N, 22.87. 5 Exanple 17

()-cis-4-(2-Am no-6-cycl opent yl oxyE®0I3pa242BD- y| ) - 2- cycl opent ene- 1

- met hanol 10 A flask was charged with sodi um hydride (60% oi l

di spersion, 185ng, 4.6mmol) which was then washed with hexanes before the
addi tion of cycl opent anghi. a0l o« HiI RO, §BMEstorNY HB.2% YrR22@s heat ed and
()-cis-4- (2-Am no- 6- ¢hHogide- OH puri n- 9- Y1Q,5548C Y H.ex3e 1|t R pE9s]-[net hanol
(0.53g, 2mmol) from BExanpte 4 was added. After stirring at 100 C for 0.75

hour s th solution was neutralized by the addition of 1. ON HCl. Concentra-

tion of "t i on afforded the crude product which was purified by
el ution f@(alrﬁ géglica gel colum with 15 5% et hanol - chl or of orm (0. 30g

47. 69 . Crielsald-hnmbbpRoRimifdsiPoun-83HPcfoidbbidhb 8 InlbiHam) - acetonitril e gave an
of f white powder, Vp. I83-190[err|C, . FFNVR ([err])y (err] 7.74 (S, 1H,
purine 4g8), R seldtioh Bf (tPais-£D-Anidd-8-ciflord-8H-pitir-034) 3Ly didPentea. 1-hathanol @B31g.2.®RAmo 1
H OCH), SrofhZExaiiple % ahti pRip¥Biminet¢1 A2y, (1B.18hrol)5n 8mbiss etfanbl, waSlshirred 3t fuflux G2 2 Rés.
[err]) 2. 8fe (doltioi) wak dtlowddlo, codl €03 rodmSidmpétatire Hhefors the[ &Xitign 6ty 2dD [E M IOMNKRIOH.
1. 98 (br rGonédhiratiary of the eslitiam effordedl. therude. frdduttiowhiam was hhurifléd By [ebskion] from a silica gel
cycl opent exlenn [with 156) metBdholablatoforns 40.46g, 8034). Ceystallisation@f GOchOal sampleHfrgm Bthanol-sthyl
N, 22. 2115 Foefatel yielded a white powder, Mp.138-180) B ""OBMR (M$4S6-d7)F, 7.57 (8, TR prihe H® 7RA49p| e
18 () -ci s-(ar-s{ PH, Miri). 165 1-6.06 ped Di6eh-A2\(batininR¥l. OHi=GH): 6.A8-B70,() s, 2H,NHz), éﬂ%m,b‘hélcm)-
- et hanol 438 (t.J=5.3a1H; §H);13i45713-28 for m, overlapping H.0, OCH2, NCH.) 2.93-2.78 (br m, 1H CH), 2.65-2.54
() - i s- 4- (M2HBF eislopenivh Pida).d-83114:5B 1i3H. B8 gycippeniyg (i, GH 988 el 717-4Hretth GHo!
(0.539, 2mmol ) fromExanple 4. triethylamne (2. 00g, 20mmol),
cycPopefit yl am ne (267rganaBcaldrfpt) Hango:el locaasd; | h@mb) | wasmst jrred at reflux
for 9 hours. The sol ut]imonddas al | owed t p cE8as; | 6,7020MN,29ampel| at ure bef ore
the addition of 2nlL of I ON NaOH concentration ol the solution afforded the
crude product which was purified by elution froma silica gel columm using
5% net han ' | orof orm (0.430g, 68.4% . Crystallisation of such a sanple
35 frgér%n Macetoni trile gave an off-white powder, M. 143-146[err]C,
"H NVR ([ Qiyicls)a-(b-Rininb-6-niftd-ofiSpurinid-) 2084t lopiftohb-Bhethdhol0 (br, m 1H NH) 6.10 and
5.86 (m ZH, CHECH), 5.77 (br s, ZH [err]) 5.39 (m 1H, NCH cycl opentene),
4. 76 (br s, A sbitioRld) (x)-Gis-3-Arkino-6thicto-$ti-pubie-blyl)-2-Bycloper(tiie-12kdthahdThl509, 2.6F dmioly)
1H, CH)s02.ilom-EXarhyle 4 Bd ahitine (0.965g] FX35Imelyial10pE Sitriut@xyethath) waslstiBéd dt b5 - Oor Likdur.
cycl opent yihe (atjon mixtuf®wis aliBwddl16 codirto rddrh tebhpératuerbeforectyecadditiendferdSmL ot N&IEH?) .
40 Anal . ahwntrdtior of the sdlution affyre@. tRGcrudethradudt vihich Wis 261ifB8 by Febttiordfrom a silica gel
C, 60. 43; chiugin Wgh 5%\ ndehamoFci@rGem3(P;60g, H0%).1Grystallidatio . ¢ Such B sEmplaiiom Meth&ol-
() -ci s- 4- (apetonitiileygad ah |offiwhitd RowddHMpi77-H290Cy [H-NMB (WedSorent 8i98-(§ 1helitia BEP
([err])as(I 'éT?-T",'leﬁ'équ 74 (.- 1NnPysipe B-8) 1125 (B~ 1694 gy 1H, Cﬂisbgd}%ﬁgémrehe- 1
OH)BASERAS1: )

- met hanol 3HoNE3 9§CH SGiHIHP-88 (M. s GSCHIMCH) 580-8.35 Gor my 114 NCHR 4(74 (B11Hy

and et handire@EAPF280pemstt FHleg65and i 81 By 2. GHh 75 hours. The sol ution was
Id%vlved to cool toro enperature hefore the addition of 2. Orl of 1IN
; E4\(/,aporat i on af f dr &adcale. for Ci7H1sNsO: | C,63.34; | H5.63; | N,26.07.
' Found: C.63.26; | H5.67; | N,26.01

al
Na

Example 25
45
(t)-cis-4—(2-Amino-G-methylamino-9H-purin-9-y|)-2-cyc|opentene—1-methanol

(%)-cis-4-(2-Amino-B-chloro-9H-purin-9-yl)-2-cyclopentens-1-methanol (0.400g, 1.5mmol) from Example
4 and methylamine (40% aqueous solution, 26mL) were stirred at 60°C for 0.5 hours. The solution was
50 allowed to cool to room temperature before the addition of 1.5mL of 1.5N NaOH. Evaporation left the crude
product which was purified by elution from a silica gel column with 5% methanol-chloroform. The resulting
solid was slurried in acetonitrile to vield a pale yellow powder (0.274g, 70%); Mp.221-223°C; 'H-NMR
(Me280-ds) & 7.57 (s, 1H, purine H-8), 7.12 (br s, 1H, NH), 6.11-6.06 (m, 1H, 0.56CH=CH), 5.87-5.80 (m,
overlapping br s at 5.80, total 3H 0.5CH=CH, NH2), 5.40-5.33 (m, 1H, CHN), 4.76-4.70 (m, 1H, OH), 343 (m

s5 , 2H, CH20) 2.95-2.77 (br s, 4H, CH3, CH), 2.65-2.54 and 1.62-1.50 (both m, 2H, CH>).

16



the crude product which was purified by elution froma silica gel colum
with 5% net hanol -¢ chloroform 55 (0.36g, 63% . Crystallisation of such a
sanple from ethanol yielded an of f \ERiG#MR242dr, M. 181-183[err]C 'H NWR
([err]) [err] 7.58 (s, 1H, purine H 8), 7.28 (br s, 1H, NH), 6.11-6.06 (m
1H, 0.5CH=CH) 5.98-5.82 (moverlapping br s at 5.86, 4H 0.5CH=CH,

NH2), 5.37 (m 1H NCH) [ ARallGichordB,w.onki] cs8.8% 1]l neadt [(Rabbe J| =5.1 Hz, 1 H,
OH) 4.07 (br m 2H, NCHR)ound: 42 (M 2H, [|ecs8.ds; 3. 824 NmR.1d H CH),
2.65-2.54 and 1.62- 14 EP0- 329 242 B1—1 57 (1M 2H —cyctopentyl [err]).
Anal . calc. for [err]: C/58.73; H,6.34,; N, 29. 35. Found:

C 58.47; ° H nddiog N 29.19. Exanple 20 10

([err])-ci S%‘B\- =(2= AN no- 6- nor phol i no- 9H puri n-9-yl)-2-cycl opent ene- 1

- et hanol tﬁBL-NZ‘-Amn@é—dimethylamino—SH-purin-9-yl -2-cyclopentens-1-methanol

()-cis-4-(- e- | - met hanol
(0.531g, 2. 00mEYRisH-(3-AARd-EXRMEFBbIRpdlinA-20 616N M tikinél 26.800g 51 SAMEIPHdm ERample
et hanol (6nkhnwmraetﬁﬂdnrﬁeqzbsaaqueaglsumoﬁ @0mil) Wi Wiirred 318D © C €1 0l51nBDs. The Fokdtitn Mitire
al l oned to @&0dilowed t6 @SN R Asrtplatafufe kRO the alidiidn a6 dlbhL 6fMNDNaGHYIComdentiatiédNof the
NaOH. 15 Cosohaitd mtidrded nthe kerutid) @roduck twhick was fporifide byt dhdio fradlea Silicadge icoli @dth 68
purified bymeharotablordfarmo f0.310g.i 76%) Trypellisatiol ofrsachus santplebfdnmetbanalrvater pave an off-white
chl or of ora p&vde2 Mip. 18817% * C; CHyNMA (N1628@:Hd) on7.80 (%5 UBh paing dh§)| 810 raad1b.84 (both m, 2H,
et hanol - wat €H=gH)y 8.78 (snAiil.t NHz §\3@l ém.; 1HVEHNE 372 677, 1k PHIC3.42 [, NNIRE: (okasiRispiDg[ veth . §.
[err] 7.62 g“!'ez) 33 i!lﬁ 8h @’0141-389'(3“92 g@rigaring vith B-Q OGHQH)-90-2780m. §. $), 2,66-2.53 and
ovetlappi ng Eﬁ-‘éﬂa ethm, F5 CHIH 0. 5CH=CH, NH2), 5.39 (m 1H, NCH) 4.72
(t,J=5.0Hz, 1 H OH) 4.09 and 3.64 (br, 8H.  4CH2 on _norphgline ring),
3. 42“‘( m 2H, OCH2), 2. 84 Afdnicalénor @QHisNs Bl | @:96,922 | GH6.81;50 N@0g3. 1} 59- 1. 47 (m
2H, [err]) Anal. calc. fesunfierr]: C, 56. 955698 ¢.H¥MG4; NNA6S5H7, Found:

C 57.03; H 6.41; N, 2648, 25 EXanplre ZT

()-cis-4-(2-Am no-6-benzyl am no-9H purin-9-yl)-2-cycl opent ene-1 -net hanol

30 A sol gglgg 27
()-cis-4- 2‘7’&?}1% 6- chl oro- 9H) - puri n-9-yl ) - 2- cycl opent ene- 1- net hanol

(0.531g, 2 Qpa;mtz)m.ﬁmrgg@gnﬂ# sunﬂ-e-ymia;ardp&mnea midtharol 49, 2. 00mol ) and
triethyl am ne Ao € et hano was stirred at reflux
for\4 hours. RhRsK wRGhirgsd mwnemwaae ®0% QIMagpesion( T58ing,t 3tnMol) Wiich REPMERNALHEY
before the wddihbiatss 6éforaMmihe CdddilionOdF NepdpandCaZERRNt (dbié-O{2-Adindk63eiors-OH-pikiS 9-yl)-2-
af f or ded t heycopantiee-pmetiarot frov iEzdmpleas (480mg,cicbnBinl) Was Gaddlesl @b | theC solugjer wasOsticrad at
W th 5% met 8Gdbr-Ztivusand the neutr@izedsbyathé adsilibn ofr1.0NfHAE Wofceatratiemad e sbiptipmafforded the
et hanol - wat erudqmr@ueterchlca wahpurifieddayvatidion ffan 88g gelaMNN withp2%4 TbthanobchidroforiA-(BHORg.
( Me2SO-[err m‘ e@; @rystallisgtiog Ot SUcks & sgnple fom gtharol-weldy gavg ag Off-fhjte mwtie,ré;fnﬁ‘fraﬂec:l-‘#lﬁl}\ﬁ,ﬂ
.08 (m 3% @il 7.7¢hiy, THEPUGER, - &)5. 15 Ate NHz o1 1rajd 15185 dbotharpy 24, GE4A CH). G4 (m,

[err]) 5. 3t )'rﬁﬂi'ﬂ "N » 434 (G sfﬂ Hy OCHz), 34, (m. »&Uz&?%ﬁ?(ﬁﬂ%c&'? 2400
3H, OH NCHY) 08 .Gia). 144 ( 163 "85”»2053?1'*2(?;?5 & 174 Sth§He)2 65-2. 54 and
1.63-1.50 (m 2H, [erq; 40 Anal. calc. for [err]: 4.27. | H 5.99;
N, 22798, Jound: Anal. calc for C1«NisNGORE3BHO: | 16,%5.882 H,e.m, 44n,9989. 45

Found: €,57.00; | H6.78; | N,23.61

C,56.93; | H6.81; | N,23.59

Example 28

(x)-cis-4-(2-Amino-6-({2-hydroxyethyljamino)-9H-purin-8-yi)-2-cyclopentene-1-mesthano!

A flask charged with (t)-cis-4~(2-Amino-6-chloro-9H-purin-g-yl)-2-cyclopentene-1-methano! (0.53g,
2.00mmol) from Example 4, triethylamine (0.92g, 9.10mmol), ethanolamine (0.172g, 2.82mmol) and methox-
yethanol (6mL) was stirred at reflux for 2 hours. The solution was allowed to cool to room temperature
before the addition of 2mL of 1.0N NaOH. Concentration of the solution left the crude product which was
purified by elution from a silica gel column with 10% methano! chloroform (0.430g, 74%). Grystallisation of
such a sample from ethanol-water gave a white powder, Mp.150-152 *C; "H-NMR (Me2S0-ds) & 7.57 (s, 1H,
purine H-8), 7.00-6.87 (br s, 1H, NH), 6.11-6.06 (m, 1H, 0.5CH=CH), 5.87- 5.80 (m, overlapping br s, 3H 0.5
CH=CH, NH3), 5.37 (m, 1H, CHN), 4.72 (two t, 2H, 20H) 3.53-3.40 (m, 6H, 2 OCH>), 2.87-2.80 (br m, 1H,
CH) 2.65-2.54 and 1.62-1.50 (2m, 2H, CHy).
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Exanpl e 22 '

()-cis-4-(2- Ani no- 6- (2- met hoxyet hoxy- 9H purin-9-yl)-2-cycl opent ene-1

- met hanol 50 A flask was char gepl0w48242Bdi um hydri de (60% oi |

di spersion, 298ng, 7.45mmol) which was then washed with hexanes before the
addi ti on of nethoxyethanol (15ni),

([err])-cis-4-(2- Am nQ- Rraf: BAQ IR CAH;RLGS: M- 853.58; )|- Ke8%C| fES gne- 1 - et hanol
(0.531g, 2mmol) from Bxgdwpd:e 4 was added essled: Hen,8.03; Ut n@aoyvds stirred at
100[err] C for 1 hour amd—tiem meutTatTzed by the—=addrtiomof 1. ON HCl .
Concent rsat lon of the solution afforded the crude product which was purified
by el utionf silica gel colum with 5% net hanol -chl oroform 55 (416ng,
689 . Qyﬁ%ﬁfhﬁ?gt ion from ethanol gave an off-white powder,

J—(-'minlo--( _ME}-' 0 Jﬂ‘] )m ;_ in-g-l --cloéﬂtenp-ll'-fﬁgn) ’ 2 ;’g (br
(t,J=4.5Hz, &) &-24-BAmidb-6lehioRiiSh-prif8-y§-Beycfbbbntdrbdrineltfdi k053 32rthmolf #om Zmpldd2) |
3.31 (s, w&a&mya&rwymmblwmﬁg@ MBrhrhel) #ndSRetiaRél (POmL] whte piacBd inZa Bafr BonfOanand
1. 65- 1. 58 Heted &H2°[cr § hours. The solltldn (vas 4Gheerfirdtold ind \hen diltadl with diifahol [befoke] being

C, 55.07; Brbught2d pH12My 2nb. fdditionFad t.0M NaOH. This solution was concentrdtedind 8 residbib ®asFiaiified

N, 22. 95. Soybstgionpiraen 2 Silica gel column with 3% Methanol-chloroform (0.547g, 91.2%). Crystallisation of such a

() - ci s- % (Bmplaifrore watepetitoyl | yinhiod @ whitd- gowder,rMmD 1§0-131 2G;C-DIMB[{MexSORk): 7611 Hamile 10
A sol uti orH-8f 6.10(m,1H,CH=), 584(m,1H,CH=), 57(brs,2HNHz), 5.40(M,1H,CHN), 4.70(brt,1H,OH), 3.43-
()-ci s-4- ((m2HA0kOkb- 8- 24brsAr.GHONCH Layrleprepyl)| P8HmaYEH) p@Ba-29ve-and nel1HiAl (m,.2H2CH
(0.531g, Xveleneriene) 0P8 Sb@ANATH cyslopmeANP) opy| ami ne (1.12g, 18.19nmol) in 8nL
of iethanol was stirred at reflux for 2 hours. The solution was allowed to
cooM™t 0®r oom t enper af una. &&f oL BoNEo.540i i ol [Hbenf| L2006 I\}aO—I.
Concentration of the|solatti on af forded t Hecsa1s0¢ me.sslycianid.ch was purified
by elution froma silTTa ger_cotumm Wt 5% metfranof -cntoroform (0. 469,
80% . Crystallisation of such a sanple from ethanol -ethyl 15 acetate

yi el ded,a phi owder, Mo.1 38-140 [err]C, '"H NWR (Me2SO-[err]) [err] 7.57
(s. 1 H° m‘ﬂiﬁps) 7.20-7.05 (br s, 1 H NH), 6.11-6.06 and 5. 86-5. 82

(both M 2bhsGHo Aminblbe(bed By Lo-bitih-o511-2 2 blopbbrel dmettant® (M 1 H.NCH), 4.73
(t,J = 5.5 ) ) . -3 ]) 2.93-2.78 (br m
1 HCH), 2. 6Rfidsk Hds éntiged Wisoaiumhgdrab @otaydil disBdréidn) 300tg SZ8rmonSvhic wasShshdd vath
cycl opest Yexdn&d bdfgre AheSSdditibn .of ﬁY-ciéH@ranﬁrHrG-c{hﬁl‘o@ﬁ)urin-@-a)-z-cyclopentene-1 -metha@h from
cal c. for Hxafid 4 (800rhg, 3HmM3Rin ~1bInD ofFV()-2-bubdndl OThd sbiatidn éhas stirred at room temperature for 3
C, 58. 38; nord 18 ;at 601G 2D .bkiH) forD hodrami wiulidh was allowed to cool to room temperature before
() - ci s- 4- (nutralization- vGthaahi HiGLrThe Shiutpa rwas céhesritrate® aml/thé midve wrmmatographet loasitica gal.
sol uti on Offitle compound was eluted with 5% methanol-chloroform (0.81g, 89%). Crystallisation of such a sample
() - Ci s- - (fRmAsthangi-agetonitile r vieldnd. an pii-whits- pawder2 Moy B HRIN G FHENMR nMerROGs) 8 7.72-
(0.550g, ZAs:U¥pring ¥-836-30(p0dH-biipp -0 andARm2H.HE HEH) B48B2Rm, 20 NBHRGH). 47t
10mL of nettPdx ePiapdtmyZOGt). 288 4 Cid)s2.5AUm 1 @5tCile cyclppaptene). ThA3 (&4 B-H Gk
mi xt ur e weRyclepeNigRte BHa) 4-2Edd 1 6-0.8H. LT 08RG ET 543+ CHshef ore the additi on of
2.05fiL of 1 N NaOH. Concentration of the solution afforded the crude
product ®whi ch was puri {iAeal. day. @M Nam: fr@seas; Jine.es [guksam|jum with 5%
met hanol - chl or of orm (0§ @gnd: 90%) . Cr yst|at.$d.28at i oNo10f| NA%HR. 4 sanple from .
met hanol - acetonitrile gave an off-white powder Mp. 177-1I79Terr]C, 'H NWR
([err] [err] 9.32 (s, 1H, NH), 8.00 35 (d,J=7.8Hz, 2H, [err]), 7.74 (s,
1H, purjnedhsiest 7-25 (m 2H, CsHs), 6.94 (m 1H, [err]), 6.18-6.05 (br m
3H, [err], . = CH), 5.88 (m 1 H, 0.5CH = CH), 5.50-5.35 (br m 1 H,
NCH) , 4. 74+)cR4-@-Aminbllcyclobdlafmitb-or-blrinfoaiy2lcyclopdntehé=1amélkbngibr m 1 H CH), 2.65
and 1.61 (2m 2H, Jerr]).
A solution of ()-cis-4-(-2-Amino-6-chioro-9H-purin-8-yl)-2-cyclopentene-1-methanol from Example 4
s0 (0.53g, 2mmol) and cyclobutylamine (1.387g, 19.5mmol) in methanol (15mL) was heated at 70-75°C (oil
bath) for 20 hours. After cooling to room temperature, 2mL of 1.0N NaOH was added. The solution was
concentrated and the residue chromatographed on silica gel. Title compound was eluted with 5% methanol-
chioroform as colourless foam which solidified to white powder in acetonitrile (454mg, 75.7%), Mp. 181-
183°C; '"H-NMR (DMSO-ds) & 7.59(s,1H, purine H.8), 7.38(br m,1H,NH), 6.10(m,1H 0.5 HC=CH) 5.84 (m
55 overlapping br s, at 5.76, 3H, 0.5 CH=CH, NH2) 5.36 (m,1H,NCH cyclopentene), 4.73(i, overlapping br m,
J=5.2,2H,0H,NCH cyclobutane), 3.42(m,2H,0CH,), 2.83(br m, 1H,CH), 2.65 (m overlapping with DMSO, 1/2
CHz cyclopentene), 2.20-1.95(br m, 4H, 2CHz cycliobutane), 1.58(m,3, CHz cyclobutane, 0.5 CHz2 cyclopen-
tene).
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40- ‘ Anal . calc. for [err]: C 63.34; H 5.63; N, 26.07.
Found: C, 3. 26; H, 5. 67; N, 26. 01 Exanple 25 45
()-cis-4-(2-Am no- 6-net hyl am no- 9H (BP0 349R42I81- 2- cycl opent ene- 1- et hanol
()-cis-4-(2-Am no-6-chl oro-9H purin-9-yl)-2-cycl opent ene- 1- net hanol

(0.400g, 1.5mml) from Exanple 4 and net hyl am ne_ (40% agueous sol ution,
25m) were stirred at 60| @nsl]cale. ¢:Mx0(kR |NOBISE; |THE7R0] wiazea Jas 50 al | owed
to cool to room tenperat umreundef ore the gddst.espr] w67%. pm2zef. [L. 5N NaCH.
Evaporation |left the crudeproguctwich wWas purtrfied by eration froma
silica gel colum wi th 5% et hanol -chl oroform The resulting solid was

slurrledsln)%;'n itrile to yield a pale yell ow powder (0.274g, 70%;
Mp. 221- 223 Faifgg "HNWR ([err]) [err] 7.57 (s, 1H, purine H8), 7.12 (br

s, 1H, NH), (+ cug[lIﬁAnQQré-(‘ clopk lemEl%ﬁ g.l'l‘)n@-yﬁ &}clgpe&gn-( ﬂm@t“ﬁécbﬁﬁp' ng br s at-
5.80, tota errj) o.40-5.33 (m 1 H CHANy,” 4.76-4.70 (m 1
H OH), 3«9 43 W%oﬁﬁon of (ﬂ%s-&(@-&ﬁah&&@y&?mﬁylﬂném pufin-94i2-cycRbéritene-Fietharbl frbm £x54
and 1. 62- 1. ahplé RQadomY) 1.5Mnol) @delig anhibiide (22BiRg, (2. 2athibl)AMEIN-Biethidrhinopyidind. (8 g, 6.9
[err]: C 550"3?nmol)|-hrﬁ @9 ;N,N-NimsthyifdtnanfideU2hL) were stirred at room tempé&sathie. 8right. The
H, 6. 24; Nsdhitiord @as confexithaigal wndérthigh vacuum and the residues were placed on a silica gel column which
([err])-ci swis g@edmithnse Grothanvttippdiam @40nPH4§T06) MheQiitly (cdmpbud/edsciieted iprethadol and

- met hanols 1®amed under high vacuum. 'H-NMR: (DMSO-d;) & 7.52 (s,1H, purine H8), 7.28(d,J =4.5,1H,NH), 6.07 and
() - ci s-4- ( 258iimaH.BCERHD b 13- MNIkR), §-38(0K m)1H c1-a6(re rRHQE:1 3-Prandf. CH, NCH
(0. 400g, 1. %anp)r 3P8 MUhHP EHzcysleeenteneri B BHFHRE1-FEIBI. Dep (e Ry clersnians). 961 -
20mM.) was sfmH.@BHagyclglona8®)r | C for 0.5 hours. The reaction nixture was

al lowed to cool to roomtenperature before the additjion of 1.5m. of 1N
NaOFt” Corftentrat i or] Aval. tde Chebot DMHRODAsHIOR: loss7a6;ufieLemoodncaasanil ch vas
purified by elutio _arswlcaga corumm W I T 5% 3 7 ¢r of or m
(0.310g, 75%. Crysq satlon of such a sarrp . gave an
off-white is powdd ; NVR ‘ —~60-{s—1H, purine
H8), 6.10 and 5. 84 (both m 2H CH=CH) 5. 78 (s, 2H NH2), 5. 39 (m 1 H,
CHN), 4.72 (m 1 H OH), 3.42 (m OCH2 overlapping with [err], Nw2), 3.33
and 3.31 (bé!EﬂLE,,P 3BN([err]) overlapping with [err], OCH2), 2. 90- 2. 78 (m 1
H CH), 265253and159147(b0th 20
Anak_/ Ca| c. ( 4- ) _pn -viJ_ .'pl.lfl 9-9-y

el ‘.".‘ ound:

ut|8 -|p rmf—y af-ﬁyé%oga - -mith e 4
me 8 NO

H ack was ¢ &Fﬁ? ?x om%o;’i;%é%" b8 ade A ey ,of

whi ch was t i .ﬁ S b8 sfida &rwmws%

( 25m-) () fnbtharior % 6’ ved m hot acetomtnle then cooled to

cycl openten -Jucsretvméﬂa&wdam ﬁ&ﬁrﬂﬂbemwﬁl ds}s H\eﬁﬁqe

sol ution vva§o§tanar@&s 3, 2RPiCl=2H, | 5.5506,24.NRS UB 865 ¢h, THNCH) € 7A@ & %ﬁ [

add'tlon Of (iaHDCHARICH, (- BRBIvh  RICHR 2.58(Mn, 1H10.5 DM, &dicpBntétief, Q150 @3k 1085 CH,UjElopen-
duct whi @he, GBS bigyl), i B0 @tl2HoH Qutyl), 0B7(t.0 £ MEN3A, GHL).i ca gel colum with 2%

nol - chI orof orm (350rrg 81% . Crystallisation of such a sanple from

et hanol Wat er gave an of @@O%H% V 56 LITC 35 ([err])
err] 7.74 (s. 1 H, puri i@y, SR (| e bhoginH 5.85 (both m
[2H, ]CH: CH)( 5 a1 (mp %o %) ( csg ’\Eﬁa, N 1.7@! (

‘S Example 34

cis-4-(2-Amino-6-((s)-sec-butoxy)-9H-purin-8-yl)-2-cyclopentene-1-methanol

A flask was charged with sodium hydride (80% oil dispersion, 300mg, 7.5mmol) which was washed with
hexanes before the addition of (%)-cis-4-(2-amino-8-chloro-9H-purin-9-yl)-2-cyclopentene-1-methanol from
Example 4 (800mg, 3mmol) in -{f)-2-butanol (10mL). The solution was stirred at room temperature for 6
hours before neutralization with 1N HCI. The solution was concentrated and the residue was placed on a

- silica gel column. Title compound was eluted with 5% methanol-chloroform (0.29g, 32%). Crystallisation of
such a sample from ethanol: acetonitrile yielded an off-white powder, Mp. 158-162°C; 'H-NMR (Me2S0-d;)
8 7.72(s,1H, purine H.8), 6.30(br s, 2H, NHz) 6.10 and 5.86 (m,2H,HC=CH), 5.44-5.28 (m,2H,NCH,OCH)
4.71(t,J =5.0,1H,0H), 3.42(m,2H,0CH,), 2.85(m,1H,CH), 2.60(m,1H, 0.5 CH2 cyclopentens), 1.61(m, 3H, 0.5
CH2 cyclopentene, CHz), 1.27(d,J =8.0, 3H, CH, CHs), 0.89(t,J =7.4, 3H, CHa).
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1H CHN), 4.71 (m 1 H OH, 4.34 (t,J = 6.8, 2H, [err]), 3.44 (m 2H,

[err] OH), 2.85 (m 1 H CH, 2.60 (m 1H, 0.5 [err]), 1.74 (m 2H [err])

1.61 (m 1H, 0.5 [err], 0.95 (t,J=EPo348i242Barr]). Anal. calc for [err]:

C 56.88; H 6.72; N, 23.69. 40 Found: C, 57.00;

H, 6. 78 N, 23. 61 C, 56, 93;: H 6.81; N 23.59 45 Exanple 28

()-cis-4-(2- Am no- 6-{( Arét. bafacgm%wdémno)cs’dﬁzp rH,Ne4?-{yNp2.25. dycl opent ene- 1

-nmet hanol A flask cHarged wth C/5859; | H6.94; | N,22.79.

([err])-cis-4-(2- Amino-6-chtoro- w—n—puri M- 9=yt = 2-cyctopentene- 1- net hanol

(0. 53g, ;00 2. 00mol ) from Exanple 4, triethylamne (0.92g, 9.10muol),

et hanol 4ni Q%:F,ngng 2.82mvol ) and net hox- yethanol (6nL) was stirred at

reflux for The solution was allowed to cool to roomtenperature

bef ore t he:paldi-fiatiho®iiediirohextidloNpidio- 0215 RBkenRhd- RRefinol e sol ution left

t he crude ‘ﬁrmt_\lm‘?%m‘s_p—r_ﬁ—eﬁmmn‘ﬁm ca gel colum

wi t h 10% net a8 @biutoh P Pdid2-ahibdM g &if\giro- oL i Aydrofembiy oy copbriteh -t 6HSJuAR6-thione-

sanpl e fr oM StomaBRMPMETE:60g0 AaEmmolyVn | INENADBVIBIGHL) Wi added 6-blomboa hiotanét, (0.3, NIV

([err]) [ entmdl if.dokaneSImhHrheolutidhavaktstijed at rddf- tomBefatir® inder niftogel fdNIS)hours during

6. 11- 6. 06 whigh timeHhddlEioraChibromGithhexabol §3.0965,. @B HNpl) andz 1N MNaOH [Q53ntT) ware 3dded.. The

CH=CH, [ ersolulign vtas 3vapprated id-temGlidioxané. ari@ the tavmmots, laydi-wasABirfcted wiiB 3 X. 2501 ¢hiorofdi, 2

OCH2) , . 8GoniingQ chibroform estidets Qdye Qric@SMRSGY. Sohdbntlw@2evip@@ed and) the psidugraill yas 17

EP 0 349 2bron@ipgraphed on sli¢acgel. fThe tifeegompoungliwgs olgted with\10Y8 metharibehipepform; white solid

C, 53. 89: qu@or@gd aftewrg@llgglogfrm a iirile)(0.469g, 89%) Mp. 129-130° C; 'H-NMR (DMSO-ds) 5: 7.84

() ci s- 4- ((21 g@;’ﬁz g’r HE&PHTG). P45 M- WG}, | 47361 & 560.8Hk AB&ne-
1(CH2)5 H}, 3.50-3.20(all m overlappmg H20,2CHz2-0 CH:S), 2.90(br m,1,CH), 2.70-2.55(m,1, 0.5

-*met han

or's- #- (‘ti"?Arjn-’%s%m(?rﬁ "Giedthleng 05 Gl 197120 RRIBBEnt ene- 1- met hanol (0. 53g,
2rrrm| ) fromExanple 4 Nnethyl -Ncyclopropylamne (0 8477g 12mol ) and
met hanol (20m) vver=Apdlaa!ed:ml-&l\a0£$arrC.bmﬂ:) andeh ehNad.2r;o 628[8er ]C for 5
hours. The sol uti on| Wesdconcent r at ed @5810% Here.83;l uNgd.28 | 19.890hanol before
bei ng bgought to pHL2 by the addition of 1.0N NaCH. This solution was
concentrated and the residue was purified by elution froma silica gel
col um wi tgxamdfe Bt hanol - chl orof orm (0. 547g, 91.2% . Crystallisation of such
a 15 sanpl© from wat er - et hanol vyielded a white powder, M. 130-131 [err]C

' HNMR ( Mo@Se-4- @ Aiinb-6-(ssbidplidmifid)-ofiurn-13y1Rséyclpnten 8 metrnol O( M 1H, CH=)

5.84(m &H, CH=), 5. 7(brs,2H NH2), 5.40(M 1H CHN), 4.70(brt, 1H OH), 3.43-
(m 2H, [ er r]) (=Bci@4-(2Ansnodd-thoer-9H-puitBlyl)-2-gydiopgntempitimjethadhl 8&rh rBxankiicCiH)0,545), @mmal), 57
and 1. 61- lisdpopylriir(2I36g ¥o mowk adomethanol 15810 Yeré Blgoed 4ty Pasr bombeyd haaped @hizdy C 20
Anal . cal dor 1[2¢pur}.;1N NaQHa3nl) Avas addpfl hd3ie solutidd epgborald td-drymeds. The residue was dried by
C,6 58.15; evwemmratien of ethangl ang chromapgraphtl con3dlfica gel. The tile compound was eluted with 10%
()-cis-#- [@emw'ﬁworeio("s ng'%u%fk %—:@?ﬂr Yisetian fom acptopitile| @ﬂ:@ﬂt%'ﬂp 153-
- met hanol 1851 G: o SHNM JOMBQ ¢l "Pd N8 105099 §igpmi2 op70(r

300 : 4R =50 1P Bl 4R M I CEANED AASERAHEO) 2%‘%‘”
AP B8 U S S B A e
-Exa le 4 (800ny, 3mmol)}—in -10m of R-(-)-2-butanol The sol ution was

stirred®at room t enper t fwab cAl (C1aBloHs O: | C58.32; | H8.99; | N.20.15,
Found: C58.42; | H7.00; | N,29.23.

45 Example 37

(£)-cis-4~(2-Amino-6-(butylthio)-8H-purin-g-yl)-2-cyclopentene-1-methanol

To a solution of ()-cis-2-amino-1,9-dihydro-9-[(4-hydroxymethyl)-2-cyclopenten-1-yi]-6H-purin-6-thione

50 from Example 9 (0.50g, 1.89mmol) in 1N NaOH (1.89mL) was added butyliodide (0. 348g, 1.89mmoal), in

dioxane (5mL). The solution was stirred for 5 hours under nitrogen at 25°C and extracted with CHCls (3 x

100mL). The combined chloroform extracts were dried (MgSQ:), solvent evaporated and the residual oil

crystallised from acetonitrile to give title compound as ysllow powder (0. 4919, 81%), Mp. 120-123°C; 'H-

NMR (DMSO-dg) &: 7.82(s,1H-8), 6.43 (br s,2,NHz), 6.15 and 5.85(2m,2,CH=CH), 5.40(m,1,CH-N), 4.70-

s5 (m,1,0H), 3.43(m,2,CH2-0), 3.25(t,J=7.4, overlapping H.O, S-CHp), 2.85(br m,1,CH), 2.70-2.55(m,1, 0.5
CHz), 1.70-1.30(m,5 - CHz2-CHz- + 1/2 CH.), 0.89(t,J =7.2,3,CHa).



hours ‘then at 60[err]C (oil bath) for 1 hour. The solution was allowed to
cool to roomtenperature before neutralization with 1IN HCl. The solution
was concentrated and the resi due cEPd389@42&8lhed on silica gel. Title
conmpound was eluted with 5% met hanol -chl orof orm (0. 81g, 89%.
Crystallisation of such a sanple 35 fromethanol-acetonitrile yielded an..
of f-white powder, MpAnddicIdidH.fyos] ¢ cse4oNVRy §62r|r lp1.ger|r b,1004(F- (s, 1

H, purine H. 8), 6.30(!Foum; 2H, NH2), §.dSs.and 1e.86(|mN2+ka1G 16002 ,| 5. 44-5. 28
(m 2H, NCH, OCH), 47T (T, J =5.0, I, O, 3. 24Z2{m 2Z, COCHZJ, 2.85(m 1,
CH), 2.0(m1, 0.5 CH2 cyclopentene), 1.61 (m3H 0.5 CH2 cycl opentene, CH2)
1.27(d, J =8 Qle% [err]), 0.89(t,J = 7.4,3H,[err]). 40

Anal . calc : C 59.39; H 6.98; | N, 23.09. Found:

-G, 59. 28; H) o s-ﬂérAmmobé-(%abu%hlo)ébﬁ platBIA)- Lcyibpentene-1-methanol

([err])-cis-4-TZ-Am no- 6- cycl obut yl'am no- 9F puri n-9-yl ) - 2-cycl opent ene-1
-met haned A 36! Ut bslio®f of  (£)-cis-2-amino-1,9-dihydro-8-{(4-hydroxymethyl)-2-cyclopenten-1-yl]-6H-purine-6-
() - ci s- 4- (thidneMEI TRMOEGMbIe re0(3by, PILaSmmol -ily |1 N-N2OBY(@ bap avas adisd hi-isaat2hwetgiprdpaizm
Exanpl e 4 $B26g( 0.75%0p!) i dioxdng (1anjl Toy edactionitvgd stiioth et rodm BtnpgratudsQunBermidogeni for 24
met hanol (HdursLduringawhitte tirhee ddditiondl 0-iodb-2@ethyl profaé (0.130g r0.72@mhikp ends IN ARO (0.7 1ml)
cool i ng t owere added.dihp eqlulipnivas, thehravapofated tORIMbiedidxanesand the @aleoiBHayes@dtradtadorith Waxs
concent rat & higrofolme  The stombined: piresefermo gptragih were odtied i(MgSa ). pelvent Prappreted @ngh dhend
was el ut edfeﬁﬂ‘{ahm‘S%WE'aPh?F’ on siitaogeh {The Mee@mewn@wp# elutad wigh 1P %mpthanokahlorofii ed

to white p¥ilg “ﬁﬁéﬂ’@?ﬂ effer CcRy S‘E"l‘ﬁﬁt‘ﬂ’fgfm firile (134599 35%). Mp3t27-120 GyNNMR
(DVBO-[err 7732 @ﬂ ,s,2,{*g-lz)..|63§ and 5§§((%'F'2 FF!"'Nﬁ)“G(b'B'“‘ER"h‘}‘ 'l 5
HG=CH) 5. 8 _E@ {96"523' ko), c2. MLy S 28P(m, eygriangins s°'5°"§é'5
(m~fH, NEH (9peqq"é ‘"‘dv%’? o) fh t“rj‘r rﬁ”&’ a)- 5. 2, 2HOH, NCH

1

cycl obut ane), 3.42( ﬂq_ZH,_[_er”\ 2.83(hr m —2-505 !mmmrl appi ng
with DMSO 1/2 CH2 [ywil.oplertighe)s0S2. 20561409 (I-l#62m N,Ell 932(]—E1Q:94:I obut ane) ,
1.58(m 3, CH2 cycl opfiewsde, 0.5 CH2 ¢y&%aA8en-H.8.8dng) N.21.8: | SHERIQ (349 242 Bl
Anal . cgJc. [err]: C/59.98;, H6.71; N, 27.98. Found:

C 60.05; H 6.73; N, 27.91. Exanple 32

()-cis[4-[BahpibBe- 6- (cycl opropyl am no) - 9H purin-9-yl ] -2-cycl openten- 1-yl ]
met hyl acetate 10 A sol ution of

(['err]) - ci @)cl-4-@-Anrifiorseleyiopantyital By oBlpuIiregv IFBeyRiohdptohé-mdthatlo) - 2- cycl opent ene- 1- m
et hanol sd rom Ex- anple 4 (400ng, 1.5mmol), acetic anhydride (228ny,

2. 2mol ) , 4- NTd\a delutiet bify(k)eois-3ampinor: 1.Sdimero(e(4hydroxyhe Byl Bey2lopentsing-1-gii-8H-gurip-6-thione

N, N- di met hiyart Branmelridd&50g.1 Leammoliy ¥ NaOH(t.8dinliavas drsrhcyaapprdyitroride(0@62g: hBggimtol)
The sol ut i ipgiowns (tehhcldnselution Wag piited updey hitregae glieem trinpelsturer fos24dirpurs dugngewhich

pl aced on tnesaaditiengl eyslopenty bramidel.&4po. Resmeplandd! NNkl @67 mik wera sddedc Hiecelytiasr m
( 240ng, 384 8vapopvaporpind 1o jremqyve dixang LPHEI t%a%quﬂﬂuﬁ layergextractest Wil K 58ﬁh°f7®'°f°r‘%an’€lﬁ
under hi %Tﬁlrac |ed ratqd and t %reg_dq_ql oi

g ] don silica
7.28(d, J —99 ““dés’a‘t‘) H'* ! flga ?PP' 10 gigo tl,*@(br
lH NCH) , C,;’ﬂ‘ ‘Ff’i% §’ &%y ’IL% ’32% %” 5?53@‘1
cycl opente%'% %ﬁi? é‘; ycrgjpr"(‘g BaHe) o1 Ef \7:2Cftz plus 32

calc. [err C, 57 16; H,6.39; N, 24.54. Found

C, 56. 88; H, 6. 32; ‘2485682 H—-6—37 N Lr"r. +8—2>
Anal. caic. CisH21NsOS: | C, 798 "H6.39; | N,221.13; S$,9.67.
“ Found: C57.82; | H6.42; | N,21.10; | S,9.57.
Example 40

50 (%)-cis-4-(2-Amino-6-[{cyclopropylmethyl)thio]-9H-purin-9-yl)-2-cyclopentene-1-methanol

To a solution of (t)-cis-2-amino-1,9-dihydro-9-[(4-hydroxymethyl)-2-cyclopenten-1 -yl]-6H-purin-6-thione-

HCI from Example 9 (0.50g, 1.45mmol), 1N NaOH (2.9ml) was added bromomethyl cyclopropane (0.239g,
1.77mmol) in dioxane (1ml). The solution stirred under nitrogen at room temperature for 2 hours and was

55 then exiracted with 3 x 50ml, chloroform. The combined chloroform extracts were dried (MgSOs), solvent
evaporated and residual oil chromatographed on silica gel. The title .compound was eluted with 10%
methanol-chloroform; white solid was formed after crystallisation from acetonitrile. (0.350g, 76%), Mp. 125-
127°C; 'H-NMR (DMSO-ds) &: 7.82(S,1,H-8), 6.44(br s,2,NH:), 6.10 and 5.85(2m,2,CH=CH), 5.40(br
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Exanpl e" 33 ()-ci s-4-(2- Am no-6-butyl am no-9H purine-9-yl)-2-cycl opentene-1
- met hanol 30 A sol ution of

() - cis-4-(2-am no-6-chl oro- 9H puri EP 9-348 p42Btycl opent ene- 1- net hanol from
Exanple 4 (0.408g, 1.5nmmol): butyI am ne (0 5499, 7.5mmol, 5 eqv.) and

et hanol (lom_ was Stl rred at ef ux f rs. The sol ution was._al | owed
to cool td™ r'ﬂ)’té é’f’% @d |1?? 1"1 ). 585pr . CHE- QA Y(m. T
sol ution vieregd m% 'Fﬁ‘l Fodr] c?"t‘r?g ('Pe’s Pafee kgt b"(ﬂdr‘i“r‘iye!apfw"éﬁﬁtaf‘%ﬂf*? be'H] a

silica gel™dofYf 5% met hanol - chl or of orm (0. 440g, 97% . The title

corrpoung was di ssol nitrile then ¢ Ice a white
powder. M. 116- 118[ &nal pal;. CisH IS ( MESB@B:[ EHBl0B; || S%.23077 | 510(19, | 1H, puri ne
H. 8) 7.12(brm 1H, NH) Fo@d09 and 5. 85) G:H6BS, HEB08) | N2228( prS. W Befr]) 5. 36(br

m | H NCH), 4.74(t,J=5.3,1H OH), 3.42- (m4H, OCH2, NCH2), 2.84(br m 1H, CH),
2.58(m 1H, 0.5 [err] cyclopentene), 1.52 (m3H 0.5 CH2 cycl open- tene, CH2
butyl), sl.8@mgieueH [err] butyl), 0.87(t,J =7.2, 3H, [err]). 40 Anal. calc.
[err]: C59.58, H7.34; N, 27. 80. Found: C, 59. 44;

H, 7. 38; +)207s-44@-Amine BH{BHhgdrodhexyl)amino)9H-purin-9-yi-2-cyclopentene-1-methanol .
Cis-4-(2-Am no-6-((s)-sec-butoxy)-9H purin-9-yl)-2-cycl opentene-1 -nethanol
A flask was 8hsiutiadofuiz]-kissb@ianim-gblero-§E-peridgl)c-dyclohentprs- Bmethgnol3Ddwrdxample 4

7. 5mol )5 viBbed 2maphnkiethdamming 0/607ge framells arb!eﬂ-mleo-t-hﬁsar&tj@@m Amepl) in ethanol (SmL)
() - ci s- 4- (was gefluxas- Whder Hiittogen 19483 haursy Doying| m@y@t@pﬁé Aaeine-1-hoxrpal KH@9. tmmeih
Exanpl e 4 Ye830¢RY; 1N Hp@H {2mLhwas( then arides] and i soputiapraligwed fp, alir §o5130 prinsiesEhe ssiptiopr ed
at kopmt éYPﬁéP’é’??IP@d f”B‘fe' BaCH'H’E: r"='§d e residual ok wes drjed i’&ﬂﬂﬁﬂ’a‘w% othaqolpng chrpmglog-

| ?IH% %57 rtgorgm i h r after
o i S ‘F‘ ?tw T ok f Yo ggg%mg%
Sta 'S
of1¥ white (e )' %’3‘% and o Q@E % E’ er;ro] Sg ‘(en'ale
purine H. 6(’br : (m 2H, HC—CH) 5.44-5. 28

(m 2H, NgH, OCH) 4.71 (t —5 LL,;H,”—“ 2 42{m 2H OCH2} 2. 85(m 1 H, CH),
2.60(m1 H 0.5 [err] Q‘@I eﬁbéfﬂﬁnéés'\'sqz 1C'g§h?éésw7965 ey cycl opent ene,
[err]), 1.27(d,J = 6.q.Fop: CH [err]). [0Co®8% |JHZR0:4 N@H21 [lerr]). 19 EP
0 349 242 Bl Anal. calc. [err]: C 58.52; H,7.04; N, 22. 75. Found:
C,58.69; H 6.94; N, 22.79. 5 Exanple 35

() (ci s- é- (Exanipié #D- 6- (( 6- hydr oxyhexyl )t hi o] - 9H puri n-9-yl)-2-cycl opent ene-| -
met hanol 10 To a sol ution of

() - ci s- 2- Ankaset-(2-ABindi6HS-tutenyBhid)-Pi-pirinedrut):2yopeiodante-1Pmatheblopent en- 1- yl | - 6H pur i
n-6-thione- HCO, from Exanple 9 (0.50g, 1.45 mmol) in 1IN NaOH (2.9nl) was
added 6- br on¥e 4 sqhdigmefdt)-cisce- ;9-dihygrp-Sidrbydyoxyrppthyi)cygiepertanet 1yy!l-68tperinsgthiond-on
was st i for dif! domy E&mppe%%wt ’ﬂ?l)d@r 1l}h|l‘{ap Amb gyas sadeest, A-Sropart brignaniil- 196g.

time addi ti45maeD g dipgned 1. 4a o¢5g 1o ghir gkyo oraieg fang frqa@qum "S‘Qm )
wer e added'me'ﬁ'?é’dg'mnﬁ't‘ﬁ'%?i“%bgu‘%‘@é %t‘é‘ém{"a') ?'E'n‘(% Q!ﬁ bw%fﬂéd‘{eﬁ "3 oo

| ayer; was \r@§ gf wor Nap thé: Orgjlq he Tge
\?v);.ts Cﬁt% icd_gel. ﬁ: r&ﬁ 06%(3 was%ixt%m 7 etélzx%lf)ﬁoro rm; fo med rom g Vv cgl P

met hanol X 8)' ' %%%‘%Zh pﬁn
acetonitridi£g§z§f:5%9&3na \iﬁ 82@5(br %‘3 f | gl\fs]\t oé 84

CHz and S-CHz g_H_z), 1.70-1 50(m 1, 05 CHy).

45 .
Anal. cale. for CisH1sNs0S. 0.25H20-0.20 EtOH: | C,55.86; | H,6.30; | N,21.15; | S8,9.68
Found: C,55.97; | H6.19; | N,20.77; | S.,10.02.
50
Example 43

(x)-cis-[4-(2-Amino-6-(cyclopropylmethylamino)-8H-purin-9-yi]-2-cyclopentens-1-yl}-methyl acetate

] A solution of (£)-cis-4-(2 amino-6-(cyclopropyimethylamino)-8H-purin-8-yl)-2-cyciopentene-1-methanol
from Example 29 {0.30g, immol), acetic anhydride (0.204g, 2mmol), N,N-dimethylaminopyridine (0.005g,
0.04mmol) in N,N-dimethyiformamide (10mL) was stired at room temperature under nifrogen overmight.
H20 (ImL was added and the solution allowed to stir an additional hour, then concentrated under high
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(s3y1,H8), 6.46(br [err]), 6.15 and 5.90 (2m 2, CH=CH), 5.45(br m1, CHN),
4.73(t,J=5.4,1,0H) 4.36- (tJ =5.2,1,([err]-OH), 3.50-3.20(all m

over | apping H20,2[err]-O [err]), 2. Ep(d3so142B83H), 2.70-2.55(m 1, 0.5 20
[err]2), 1.70-1.50(m 3,S-CH2-CH2) and 0.5 [err]), 1.50-1.20(br m®6,[err]).
Anal calc. [err] H 6.93; N, 19.27; 8.82. Found:

C, 56. 09; HYagouys - TheN'eg_@Ja& 2|I wag psrtlg.med Qgtwgp rgteds godium blcarbonate solution (5mL) and
chiorgferm L h(lﬂ:ﬁf re driad ( t
f Lrg'[ LL) OCI oF i%e,':)d egchﬁ\){?ni(atog‘raéhe ﬁrﬁcﬁgﬁﬂﬂe EPJE ound W zlﬁtﬁi %l’lh % ‘met Xghlo orm oam

()-cis- 4- (2 740 2R) a0y @ Waj&Sl”f‘ffS‘gﬁt
B e e

(15n) Were p ace —+n and for hour s.
1 N NaCH (2nt;—-v.a-s—ael-el-ed—a-nel—t-he—s-e+-u-t+en—
resi due was qrinaticaly foeGahoNe@4bifH 02 FIkh i da

gel . The,4itl|ef®eipound was eluted with 1 f5.88515.5488: nh Hl Eﬁ o) b‘f%?h@%l te
solid was forned after crystallisation fromacetonitrile (0.463g, 80%, M.
153- 155 C '"H- NWR (DVMSO-[err]) [err]: 7.60(s,1,H8), 6.90(br m1,NH), 6.10
and 5.85(2npanipd4a CH), 5.70(br s,2,[err], 5.40(br m1, CHN),
4.75(tJ=5,01,0CH), 4.60-4.40(br m 1,CHNH), 3.45(m2,[err]), 2.85(br

m 1, CH), 2. Bbsif4-E5Kminot6-@arSoutglamjnoiaHaturin-9-5i52-nyclopertand 1 {metheijo) |
1.17(d,J=6.5,6,[err]). 40 Anal . calc. [err]: C 58.32;
H, 6. 99; N, 2%)2§:4-(2-8minet6-chloro-9H-purin-9-yl)-2-cyclgpeaigneqtomethanpl 7 foan  Exaqpen. 23 (0.549,
Exanp) e 37 eymepllsamuefzbmrwm g5mbuvere hested at@P;ﬁ‘ou'r? ﬁafgbwt) fop 28 hegrs plbp trestiiting)
- met hanol @ltgorsmsmopc@ptra@pp and the resldual oil was dried by evaporatlon of ethanol and chromatographed on

of %nf'm -09l. JitigycorRpu ujed, yilly forgjorpy, gy lésﬁ ’8 Y i
ﬁ) 6- t?n gne Y”‘(’zﬁ’n( Wg%gg) H?’ﬁg%bp' o ?; E;/ @% é\g ﬁ_gg !
added buty| ¥-| 1" t 2 oJeFfa olver V\f)tﬁ

stirred for® Frrean

(3 x 100gL °V § ta ro$§) orm ex )racts wer e dr| ed (I\/gSO4) sol vent
evaporated and the re5| "“”e"iﬂeéﬁfmmacct A to give
title compound as yell og/ @ivﬂﬁb‘ffO"(Q)sﬂt@'i@ 8% 73301 NZ?JQ’: "H NWR
(DVSO-[err]) [err]: 7.8pfsundy 8) 6. 43 (trc'§.-@1’ HB7:35: ¢, NE7-8d

5.8%(2m 2, CH=CH), 5.40(m 1,CHN), 4.70- 55 (m1,OH), 3.43(m2,[err]),
3.25(t,J3s0. 4, overl apping [err]), 2.85(br m1,CH, 2.70-2.55(m1, 0.5 CH2),
1.70-1. 30( ngfample@berr]- + 1/2 [err]), 0.89(t,J=7.2,3,CH3). 20 EP 0 349
242 Bl Anal. calc. [err]: C 56.40; H 6.62; N, 21.93 S, 10. 04. Found:
C,56.31; Hh9-f4HydranyRdthy®B-cyclofepte®1-9Ruardiveanpl e 38

([err])-cis-4-(2-Am no-6-(isobutylthio)-9H purin-9-yl)-2-cycl opentene-1

- met hanolss 10 n(l;)l (ﬂ-%?—gﬂgﬁ;@gngmﬁ?r;%ma; S50 OBl

()-cis-2-ani s- ido-2-pye & X PRBeiale) [So |28 @?ﬁﬂ%’@% %ri
ne- 6- thione- ﬁc?mﬂ@m%?b ‘é)‘gas%sg '" iwmﬁh?m' Zﬁ?e deﬂa(

added, 1-i odo- '2°'Pﬂ f‘jﬂ?’ £15pm! ]T'“? "I‘T‘t@m was
reaction vvas e ﬁr"@“t[i‘}'ﬁ? r rﬁ)‘#’ gcﬂl led ) an
VI\\III;IO(ilh BI 71 macF(?E orae rle%.g , ro onF gith % a ave

( )ttl hit Bén% sé Ei"é 87, Mp 75-

di oxane and t?‘%ecaéﬁdﬁr%én $f%¥éﬁ a&?ﬁbl&%t rba v&hite crystals, Mp. 72-74+ C: 'H-NMR (leso-

de) 5: 8.055 (br d,1,NH), 6.68(m,1,=CH), 43(m1 ,CHN), 3.65(s,3,0Me), 2.9-2.7 and 2.4-2.2 (both m, 4,

4  2CHp), 1.75(s,3.MeC=0).

Anal. calc. for CgH13NOs. 0.1H:0; | C,58.43; | H,7.19; | N,7.57.
Found: C.5837;, | H,7.34; N,7.34.

50
B. (x)-4-Acetamido-1-cyclopentens methanol
(x)-Methyl-4-acetamido-1-cyclopentene-1-carboxylate (3.66g, 20.0mmol) was dried by evaporation of
toluene giving a solution with a final volume of 50mL. This solution was cooled to -70*C under nitrogen.
A solution of diisobutylaluminiumhydride in toluene (1.5M, 42mL, 63mmol) was added dropwise over 2

§5 hours. The resulting hazy solution was stirred at -70°C for an additional 40 minutes. Cold msthanol
(5mL) was added dropwise, followed by a solution of sodium potassium tartrate (11.299) in water (15mL)
with the temperature maintained at -70°C. The resulting mixture was allowed to stir at 0°C for several
hours, diluted with methanol (150mL) and filtered. The methanol was evaporated and the residual brown
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15 25m* chl orof orm The conbi ned chloroformextracts were dried ([err]),
sol vent evaporated and the residual oil chromatographed on silica gel. The
title conpound was eluted with 10%EPB8t349R242 Bthl or of orm white powder was
formed after crystallisation fromacetonitrile (0.345g, 75%, M.
127-129[err]C 'H NVR (DVBO-[err]) [err_t]': 7.82 (s,1,H8), 6. 44$br S, 2, NH2) ,
6.15 and 5. 8% Q4 2')?&@‘99"9 9'113']{%9 i und wag elu 4@{6 yellow oil with 5%
Ol ol 6 y 5.
A ol

3.45(m 2, [ efPIE" 4o )?% M{g;g&?%

Nep
-ehl o 1:30g ~ (42%); - "HaN '?0(1
over | appi ng & ‘ "0';2'{25)4713 i gfg; _9 . ',5[(8”‘%e 4Pp
B3 =3 (e H o 1-yfdd&Hirie calc. [err]: C, 56.40; H, 6.62;

( oTeli
0.5 [er rs] ),
N, 21.93; 4-Acetami pontene methanol (1.40g, 9.02rg;ngl)6wa%%bnvertéd’b@'tl%léroced(%s?c} E?a?\-i-
S, 10.10. 25 b §¢)-8i8-4-(2-amino-6-chlorg-9H-purine-8-yl)-1-cyclopenten -1-methar‘1§l as a pale yeliow solid
P DGR YiohTH s JcOA WrCs.¥0% momEbednORRAHOHRIMR and

: 3L
()-cis-4-( Zfo%m (B.@fgg‘z !
- et hanol _ 3Qna?@sp_§ctﬁlﬂt| ddhlr _@tr&:iure with 5-10% contamination by ﬁ)—cis—4-r§2‘;amino-6-chloro-9§-purin-9-yl
([err])sci s12ydadpeitp-metiméli hydrdhais f [sich- 41 ¥ehipRX Ms8igN Y 7 mmalCyas! d&ﬂﬁﬂ"o@tﬁﬁ-dﬂaxéﬁt] -6
H-puri n- 6- t kentupend NDIPFXA6NE |atid 20t #0g)C tbr 1500 The rddulingNoiidntaé broBigherto)pHeas
added cycl opamisydidat bBytrodtide @hd aapdiated] toSlyness. Yhe resichiab kit wérd 1Sluyried TTh@etBabludndon
was stirred agsotbed omsilica@gle Elutivh with 3386 tretiipel-ctidmf@migave tilld chropousd gl warg caldurieds
time additi eolEl Thesectrysgaiiisdtipns flomowatal gayeOvhBel Giystals (204mmgrS0%); Mpd260 NC;NH-OMR(BMS¥ N )
wer e added. dihie 18.64 (8 1.NHCO358. 14als. 1 ovrinp di-8it 6813, 5NH2p NEAPEs. 1o GRa e (mA FHtN).e4.85(br
aqueous | ay&i.Obk #-P2(e2. ik O, 1219-2F (R.2.502H 2.62.5(whoveriappieg AMSOrEe CHonbi ned extracts
were dried ([err]), solvent evaporated and the residual oil chromatographed
on silica gel. The tit|l jaCaiPRHOIHWRSOL!|ut sThan| s 4d)% RRgsaNol - chl or of orm
and solidified in acet{omuid:i | € to give t|i¢sx2acdrmessnd resyel | ow powder
(0. \3‘f092050% , M. 167-169ferriC—HNWR{(DvMSSferri)—ferr—7.83(S, 1, H8),
6.43- (brs,2,NH2), 6.13 and 5.87(2M 2,CH=CH), 5.42(br m1,CHN),

4. 72(t,J:55xg!&eéé—|), 4.30(m1,S-CH, 3.44- 40 (m2,[err]), 2.85(br m1, CH),
2. 70- 2. 55¢( — 0.5 [err]), 2.30-2.15(brm2,2CH), 1.80-1.50(m7,[err] plus
I?éé) 3n([j-er£5] )(:)-cﬁ b-Amﬁa@JGQ(Z-(&iﬁétﬁ lamino Ian% )-9H- nﬁ-e é-cycléé;n?l&nejﬁrhethan&bg- 67.
() - Ci s-4- (2- AhsR@ndigdd(vith Qi)%b;—ﬁ-kw&nm&i‘-d%hi&&dﬂ-ﬂin-%b—@&cloﬁer@en% Jrethafal fbf) BRAM-€Ne
-1 - met hang 4 Bansy, $.6hinbl), N-Qinethylaminosthylamine (309mg, 35mmol) and ethanol (10mL) was stirred at
() - &is- 2- ashiuR for 3.5 Rouls. Tl SomutiGh Wds4odiads esyahgaiatu}e bhicty/Bb BduRioh 6i-5i)ok N Rkbrur i
N- 6- t hi @Nefhe Holutidnr wa¥ Thare Bficentrated @nd @@, rediduds veal Placed NnNa Glita( gel Soluhn.Were tidded
br onoret hydompauod erps @ypecwith(3D%A84liganol-thigrdiommoihgn doncetliratodatn gield b cotodriessidiass. daltivhi on
stirred uridewthanot (Sodpeand2HCIO w1 2N fpllewer by evaparatioR ploduced apald yellvw sBlidl whichrwas
extract ed siwried IBE{RHEBAAMG. F9PA):.0VIo fden=r1B5 “Th'E-NMR(e280 s )SHI0 G r HI507.67 @k by MidY, MHatkr e
dried ([e r&qsgplzs RHripe Ht8), Bvigh§d b anc 8.84H 8 (othsin (R IHCHICH), SHE Gl 'b@'r;%!? fh@Qorcsil H.H-
silica $ell)h ¥ bftﬁ-%ﬂ-“é"z9&?&%&4%&%@“@@&%#-%%%5%%)- B8t .5
white sol i dehd<01-8Hmdl: &F ¢%4- crystallisation fromacetonitrile. (0.350g,
76%, M. r’LL‘S_—__’LLZ[__eu_]_;_'_H;_NNRﬁ(DI\/SO[errH [err]. 7. 82(S. 1. H8), 6 44(br
s, Z\%gH_‘_Z), Gandi0car S & 5 BSE00.5HODbEsEED:, | 5478 br 2] H6.19EP O 34973242 Hlc!,24.66.
m1CH N, [Fudl (m1, OH, 3.43(m2, | bC .51, 413432 6 Hb,88,5.80; 2,22 5222 485- || @124.5). ,
2.85(br 'mT, CH), 2Z.70-2Z2.50(m overrappring sofvent, 0.5 Jerr]), I.70-1.50
(m 1, 0.5 [err]), 1.20.1.0(m 1, CH cycl opropyl), 0.55 and 0.35 (both m 4,
‘cycl opr opygy, A7 5 Anal calc. [err]: C 56.76; H, 6.03;
N, 22. 07; , 10, 10. :

45  (t)-cis-Ethyl-2-[(2-Amino-9-(4-(hydroxymethyl)-2-cyclopenten-1-yl)-9H-purin-6-yl)aminoJacetate

A solution of (t)-(cis-4-(2-amino-6-chloro-9H-purin-9-yl)-2-cyclopentene-1-methanol from Example 4
(4oomg, 1.50mmol), ethyl glycinate hydrochloride (237mg, 1.70mmol), and triethylamine (516mg, 5.10mmol)
in absolute ethanol (10mlL) was refluxed under nitrogen for 2 days. The sthanol was evaporated and the

s0 residue partitioned between saturated aqueous sodium bicarbonate and chloroform. The chloroform was
dried (MgS0:), evaporated, and the residue chromatographed on silica gel. Title compound was eluted with
5% methanol-chloroform as a pale yellow glass (240mg, 48%) which solidified to off-white powder in
acetonitrile ether; Mp. 95-97°C; 'H-NMR (DMSO-ds) &: 7.62(s,1, purine H-8), 7.48(br s,1,NH), 6.10-
(m,1,=CH), 5.84(m,3,=CH and NH.), 5.37(m,1,CH-N), 4.73(t,J =5.3,1,0H), 4.08(m,4, OCH.CHs and NCH;),
55 3.425(t.J =5.5,2,CH2OH), 2.86(m,1,CH), 2.60 and 1.60(both m, 1 each, CHz).
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Found: - - C,56.65; H,6.05; N, 22.01; S,10.19. 10 Exanple 41
()-cis-4-(2-Am no-6-((6-hydroxyhexyl)am no)9H puri n-9-yl -2-cycl opent ene-1
-met hanol A sol ution of EP0349242B1

()-(cis)-4-(2-am no-6-chl oro-9H purin-9-yl)-2-cycl opent ene-1-net hanol from
Exanple 4 15 (0.544g 2mmopl ), triethylam ne (0.607g, 6mmol) and

6- am no- 1- hexanol (0. 23 49\na|%m$r)c1gnaor€ebbah@:l.54.@ﬁ HeWRs | nedsagxed under

nitrogen for 32 hours. Dwradmag this tinme a dj,st;ja,sgnalH,sﬁas,a lels-oi! exanol
(0.117g, 1mmol) was added—iIN—NaOH—(2mo—westem added—amdthe sol uti on

al | oned to stir for 30 mnutes. The solution was concentrated under vacuum
and the resi d%alleﬁll was dried by evaporation of ethanol and chronat og-

raphed on sg-n—@a—gel T|tIe conmpound was eluted with 7%
B-pibe f 4 Sne Pldr&Biofide
VBO‘%ET rl) [err]:

met hanol - chl(g_-

acetonitril e(0 R

7.57 (S, LoH 8)a scﬁuﬂ&p(ob r(+)"€o|s}- mmo@-&@r@ﬂﬁpuﬁn@%—é—giﬂoger@"ﬁQﬁ%tha&l fdtbExample 4
S, 2, NH2) , 5(386HgD 1lsokartolN)and pipédite, 388ng3 3Bmal .in Absdibte! etanal Aomi)[ wis! bidd under
3. 50- 3. 30( ahirog’éh fd?\ilﬂfohram bﬂﬂln"mm?idé a5l Pwasriddddednt keSbiutiod .eBdpolated M dryrekd. The
2. 70- 2. 50( nyesiavewasajarom@iograptd® biv &ilida, gel) The ftie lcbhpoundlwaslelutedhable matiiingl-chierofodm
and 0.5 [ er &g paldyellow glass (0.30g). Precipitated Af &ydrochialida. frohOgicefositrile] white(oly8er QeL30g, 52%);
H, 7. 56; 15 NMpAdetat FThit80:C 'H-NMR (DMSO-ds) 5: 7.91 (sTptrde 3148), 7.44. (Br. HANH.) 6/2624and 5.9HB
Exanpl e 42 (both m, 2,CH=CH), 555-6.4 (br m,1,CH-N), 5.4-3.8(br m,NH*, 2CH2N,OH), 3.5-3.35(m, 1,H-1"), 2.75-2.55-
() - ci s- 4- ( 2{hiOHLCH). (1 I5-H68 emZIGHaiand 0.BCHDUr i n- 9-yl ) - 2- cycl opent ene- 1

-nmet hanol To a sol ution_ of

()-ici - 2- ani no- 1, 9} q&hénedlﬁ%r%[,e(rézﬁan%@w n®idael )| -1e.2y q ARG ener ka1,
-yl M6H B8ri n- 6- t h| eowg: 35 from BEacmds 9 62 dun2ieddmanis)2al h 1 N
NaOH (2.9mM ) was added—=—bromo—t—buteme (01960, 1 ' roxane (1
m). The solution was allowed to stir at roomtenperature for 5 hours
during whic t| (B2 addi ti onal 4-brono-1-butene (0.196g, 1.45mmol) and 1N
NaOH (1.4p € added. The solution was then evaporated to renove

di oxane and 3gygean L@U(Wclo%ﬁ%le@tﬂaﬁﬂo)"ﬁl-ﬁ@n[ﬁgg;lgé-gj cbpichsi1dnofhatlt ) - The
comnbi ned rated and

residual oil ghrammé ogr RR hﬂ&hylaﬁiﬂe' was PRlpared B TolidwsE GASHRMYIBMInYBG8.44g,
el uked wit h 0.334moR}, peB&lu ég‘ (a6.8g, 03@@ Jarld' rHish) 36! (zsmd_ﬂverﬁ%ﬁ#ﬂdmgorously
(0.4109, 385%kth cooithg\ld3- 6aEPIYSGB-|é @rﬁlﬁdr&ac{sterinhydﬁda HomL10.86 o) was 4addar dropwise Niver) 30
6. 10 and 5. i Iceowadrl (20ali) Wgs Bdded. The éthenayel A beparateflshd=drish] (MGSD. ot omcentration
[err]), 5. 404vbra pale yblidwHiqiyl (519 g)2 B-portiod on tils liquld (15.3¢e ra.Q. Imole} wad di§dolvad in doy. &ptone
1, 0H), 3. 5028015 wit2 athy! dodigle [(488pi 0139 rhale) mid Keated jo- D) C (401 b8HY. Powdeyedl pGlizhsjum hydroxide
2. 70- 2. 30( 2(#p-80\0:80D apyi.)wps ddedeBiimingOvas c@itfued et 76 ferr 30 hinutds. Feess Gy indide a@l 5
[err]). 45 pesione weralremovechby guapqrition. Waies 6100rBL) wasadsied ) the qsidue, ang the resullingseplution
Found: brought 1o reflux over 15 minutes {oil bath 110° &) and @a@gmg(y at refjux (pr §gunutes N, hg @olgtipn was
S 10. 02. 500@@5 |28° G paturated with sodium chloride, and extracted with dlethyl ether (3x1 00mL) The 'sther

Clis grét ﬁ] ?"ﬁ(ﬂ’i HF_F ‘é%;% gg@%b;’@ggﬁ?ﬁm%ﬁ 1 H‘WGQ) ?‘16'0?";@ o l_%‘)ﬂ"c)éne
' t%g

am no- 6- (‘?:y 1 o

from Exanpl R TRY 1’39“ %}en%ﬁ anopnro mo T(c ﬁ‘ﬂgmu
N, N- di met hy R "QQ:P%H)%LQ or 5 roﬁ-\ u s.ﬁ}{‘%t ﬁ? a’nd th solut;?’/r:

(10nm) was gFj £r{oﬁéi|noﬂifonﬁ cyarBa r»ﬁudﬂ amQéd f e (47
‘was addeds amgh-bNe-adkBis63:) 3! )ééi‘g-l ans Hé &4y add. éetrpé‘ﬁl;{ %FBUB BO(Br@éNHz). 5.42-
concent r at egn YNGR citidgbntend) 4.75) 94(m 2NCHz), 3.45(m,2,0CHz), 3.05(m,1, NCH
cyclopropane), 2.87(br m,1,CH), 2.60(m, overlappmg with DMSO, 0.5 CHz cyclopentene), 1.56(m,1, 0.5 CH»
cyclopentene), 1.10(t,J =6.9,CHs), 0.85 and 0.65(m,4,2CHz).

(

80 Anal. calc. for CiHo2NsO: | C,61.13; | H,7.05; | N.26.73.

Found: C,61.06; | H,7.07; N,26.66.

55
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vaccum*® The residual oil was partitioned between saturated sodi um

bi carbonate solution (5nm) and chl orof orm (3x501.). The conbi ned chl orof orm
extracts were dried ([err]), solveERPOSdapg& BIed and resi due chromat ogr aphed
on silica gel. Title conpound was eluted with 4% net hanol -chl orof orm

foamed from et hanol under high vacuum (0.330g, 93%; 'H NVR(DVBO-[err])
7.59(s, 1, #53;‘_'_%910 and 5. 90(2m 2, 5 CH=CH), 5. 80(br s, 2, [err]),

5. 40( br 5 i Gpynd .30 0 I
3.23, totak:

l[_|er6r ]6)3, 51 65 & \ghr[ee( Edog ma) aﬁdﬂhq‘t dléyashegl&brollnmmg (5’ §62612 73mmol)

b T ixtul fil Cipi
c S35, serpe ,.@et A :fsj:z,:( o) 8 e T e o e i
()-cis-4- (s%r W& dausdH tnytha%m-@ .w(zamﬁma&b cyaap?abgah.ﬁ.n @hfe,nﬂ!-slynpaat a
nol ()-ci scyéuo -m&n&mqmrps@ OEIH'SD(WZHQ Gfiria) 2drg YWN-QRSRBARmitle TRIM AR 4-
from Exanpy, n—aﬂ.e(hﬁ)laﬁlﬂépgndu?e @omgy| 0.16mRE) tb trodatitinyibaa NetiAG &128¥lc) untier Ritrdgem R o at

80[ err] C iHaure, RRadré tHaO&dAitibrObf Wlern(0.3ME). THe Solutiors whd bvagoraied i digibsy\and the residue
concent r atpaditiened bbtveen eridradandl andiNaHBRS (Xhmnet) il Y. @ VERe Cagadou® fayaf wastdripaed wath d
chr omat ogrchjptetetn and 2% ainibined oggaihic - lajers [werec drivp M SO Waititered. UElgtitn wiith [#%5 Srethanol-

met hanol - cihlooforh gaverthechi-indyiadyicarbenyHulackedrdermativeof tha itifer gompound ae whilaifdam (20gkl 8-

(0. 392915 GWB(Me499-ds )| & 17-62081.(purineH-B\RCENEBE3 Pet 1N C)[CDPmQVIa"WGBG 166@JE 7191 Sy'l,N),
6.10(m oV&Q8aneh BLH N SHGT Cid), HBB(brisod MH2)P5.420r @1, ). MHP(d.J5 8 38( PfH20 3821 diF =hg S
at 5 78, t"éﬁ"h?f VQV') 09(pr m A LHprDippentsne; WC' 'eh@ m 140. 579”2(<tv0'9l°°"t959)3'

40(m 2, [ 1 6 md ()BrCHmc!cl tenek 1: Haszb 0§4
[ er r ] ) {;l rP @n %) Ylﬁ‘at sol\_ﬁ%:ﬁ? Hlﬂ rfgt id: rﬁﬁh)gene
[ er 02 5c 'B\ 1 redé r830 mi 3 6rat itie-compaund as
C, 59. 58 rm 1 ), 8.3 \gf m, 01(brs , purine
9 3 1NCH cyc ntene) 426(m overlapping br
() [ ('i\é&ﬁ (r § 68( _cyclopropy! CHN,
mg é% a.g ag;@n%- ERg Lo
4 acet a;gl cldpr ), @g}@ Da u e an
J.Org. Chem 1978, 43, 2 ] g, 21 3rrrm|) was di ssol ved |n dry nmet hanol
(25nm) and adde ctom-met xt-oe

(0.98g, 43 m qulAOa')ca'&ﬁ%fcd?rrﬂ?”WQFPrﬁ'?‘?&“(‘i%@ﬂﬂ."} A8 SOFG'??O NAAL7stirred at
25 ferr] C for rfoirs and then neutralised PHA% I\"'ﬁ\z?ir N8P E oaci d.
The sol#stion was 40 concentrated to 400 and extracted with chloroform
(3x75m.). The chloroformwas dried (MySO4) and evaporated to col ourl ess
gl ass (3. Samplehir onat ogr aphy on silica gel with 1-2% net hanol - chl oroform
gave title corrpound as white crystals (4. 339, 82% I\/p 72-74 C[Lit.

) -Amino-6(rygh th @H : 'asarrple at 100

ElT orrspdi um

/0. Zmnijave Wmte cr stals : 72 74 C; H-NI\/R DIVISO [err err 8. 055
e ki (50, Gy

(br d,1,N 8 : cvcb "zwmm)epa@ B jg Cyglpbytylagiing (5,00g. 688mmol)
2.4-2. 3" (HER s, e ¢ ém oo %F'eth@eaﬂ@r (pmL) ot
C nr_t(oge | an| |Ie etlc a lde (10 7mL) was adde ropvis $ . minyt s7lcg .
N 75 scm ” " &é' PR TR e o o o
() - Mot 1 5 %, de ¥ Z’tbm?amviﬁf '
dried by E‘c\éﬁﬂ d%ﬂ J%V}m E‘és QHe%ﬁ ﬂ&:d% a'ﬁ laé&an 36" J&%Loré&‘&l\ v
SOnL. 3755‘9. Whd %et‘!"ﬁﬁth&%d liquts an rbsuld %lutu&\ Eé)ﬂ'@tfbht 10 refidk Widrqs Of
dii sobut Y il @ Witk V16 | ¢ Canti r}na.rﬁéméerh@ réfmx s s. T3 gaRlion WRScoardles 25+ ¢,

dr opwi Sg Quiated WP sodiuni) EHidride, afd) Sxtiatsd! Wit digthy) 3y @ﬂbom) OtheVetfer Sdidtibh Rk dHod
- 70[ er r ] C (gs0.pancdaehdpdrated &l ledl@ ddlotriebL il (3@2g, bavew "R-AMB (CDCls) 5: 3.25-3.15(m,1, CHN),
2.34(s,3, NCHs), 2.27-2.03(m,2, 2CH), 1.8-1.6(m,4, CH2 and 2CH). Such a sample of N-cyclobutyl-N-
methylamine (510mg, 6.0mmol) was heated with (x)-(cis)-4~(2-amino-6-chloro-9H-purin-8-yl)-2-cyclopentene-
1-methanol from Example 4 (544mg, 2.00mmol) in methanol (16mL) in a Parr bomb at 65°C for 5.5 hours.
50 Sodium hydroxide (1N, 2mL) was added and the solution evaporated to dryness. The residue was
chromatographed on silica gel. Title compound was eluted with 10% methanol-chloroform as a pale yellow
solid foam, from aceonitrile; 528mg, 84%; "H-NMR (DMSO-ds) 8: 7.62(s,1, purine H-8), 6.15-6.07(m,1,=CH),
6.0-5.7(m,4,=CH, NHz, and cyclobutyl CHN), 5.5-5.3(m,1,CHN), 4.77(tJ=5.3,1,0H), 3.42(m,2, CH.OH),
3.27(s, overlapped by H20, N-CHs), 2.85(m,1,H-1'), 2.7-2.5(m,1, 0.5 cyclopentyl CHz), 2.4-2.0(m 4, 2

55 cyclobutyl CHz), 1.7-1.4(m,3, 0.5 cyclopentyl CHz and cyclobutyl CHz).

26



(5mM.) was added dropwi se, followed by a solution of sodium potassium
tartrate (11.29g) in water (15nm.) wth the tenperature nmaintained at -70
[err] C. The resulting m xture was &Pl®m3%40R4e®1stir at O [err] C for several
hours, diluted with nethanol (150n) and filtered. The nethanol was
evaporated and_t he residual brown 23 EP 0 349 242 Bl oil (3.44q)

chr omat ogr apheghaOéuicStot c&ﬁzzﬁédosHIdJ.b.b@cm@ﬁD ugieb.oses el ubgdzas peahgegel | ow|oi |
Wi th 5% met hgnanghl orofornm  1.30g (429 ;| ¢éo.0asBeBMSETherd;)| N2e.sd.26.8. 4O
(d,1,NH), 5.45(m T =CH 2 71— <(t5;J=5 5,1, O, 4 35-42(TT L, CFNJ;
4. 0- 3 9(r92 [err]), 2.65-2.5 (overl apping DIVBO[err]) and 2.2-2.0 (both m

4, 2CH2)," 1g7f(s. 3, [err]); El-Ms: M=155. 5 C.
(-9-[3- (Hydro@n'esghyl) 3-cycl openten-1 -yl)guani ne

() - 4- Acet a”Hias-[k[ﬁXE\InQ-B%}Ei@ﬂ?&‘py%ih@%ﬂﬂ&)-sﬁi'puﬁp&lj-ﬁcﬁBMImé 1YRRefRNAEed DY
the pr OcedU{rﬁ&,rdg&egfg(am pres 1-4

()-cis-4-42—amno-o6-chl oro- 9H pur| ne 9-yl)-1-cycl opent ene- 1- et hanol as a
pal e yel | ow sq-BulyidxPamBokyi-L-Bakifle(1.68378.0mmdl 28 NEN-didycioRexyicRotYimnids (0.5158, LSAmdhQleksM
with 5-10% smedanal nikhylhdehioids](15mt) MVR haurdTHEBHisture [ws Hiltdidd, @e Ibrdciphats vhdiwdstigde
W th 5-10% eitvhetgiena thiaride Ndm() aridshedfitital-wesh Was dvamhdtedit®drgds Tb this-véhs plided 16)-cis-
1- cycl opent y2-amiokaagayioprobiimstiniapsnosotbpurip-Bgil-2&ycapampére-1(riitang) frorh ExXdmmian29) (0.660g.
carried out 2mmoly dyMaRdimeBptfoymamidd (19hLh grdirNbi-dimethilemiaenyddie29mg. P.0drmalp) Tesr redcti®d
for 12 hour was Sfifred ataoam temperaturg| under mitrogandor 6 b tH2 0 dimiiavag\added gastithe; selution was
hydr oxi de apeicenyaipd pndecaceum. dhe residual oiriyes pagiitipned Hetween 9.t Na@h £2mi) endr ghisrpform-
met hapol an@®<mibrThe gombines; ghjopofpry cspdracts| ware gripd\iMIROQ 3SRVt ayarerAtedcand Ghe, fasilvn
gavie title EUpRARIARNedon-silige g9) '@'H'P'bm”] % é“egﬁ'l'q' E‘"°’°F?W‘e@"%ﬁ“ &b&FVP?‘Vé’a'P?'Uh@"‘*‘P"om

natv gafe T i fenis iy oo oe 7 d* NMm koo,
[err]) [err (f‘g (#{ ! m )y
5.70(s, 1, Ay % ' @m i S .§-060( {0 Chide,
lb bl thyl
[err]: % 5 Io‘h: pr y C under mtrog;n for 30 mlnut:;sro VQdéFh‘ﬂin Ieftethg ::::

2.9-2.7(m Jﬂ‘

C, 53. 24; d’y l% fo (09 aé‘ﬂ%)% ﬁR%éMso-da)s 8.38(br $,3,NHz*), 80(s1 H-8), 780710-
()-cis- 4 (Z(bﬁmznﬂﬂ %%Qh@:{ -NRHDER g, Sﬁ%vb&bged )Hza G¥%Cd)0P
entene-1 - iggi@ned, oy Eﬂ&dM\Af 8.50-3.10(br m,2,GH and cyclopropyl GH-N), 2.78-2.69(m,1, 0.5

([eke])-(ci emaébz(o-?zoam ﬂmnﬁezp hl 2 G0 1t EBICH) 19030 lodmA0L\OH; QRENEYRBEoy! CABL hanol
fromExam ple 4 (399ng, 1. 5mol ), N, N- di met hyI am noet hyl am ne (309ny,

35mmol ) and e Gt

sol uti on was %l; °8'° foy 6?#‘%@\&%& urgﬁ%gégreé@ﬁ'e @ﬁét (o fsl]]jg‘qg. é)f 1 N
NaOH. 30 The nd t rosl diug. f

on a silica gel colum. The title conpound was eluted with 30%

nmet hanol 3&hl orof orm t hen concentrated to yield a colourless glass. Dilution
i n met hanol B@aweS8and HA (0. 3nL,12N), foll owed by evaporation produced a
pale yel l ow salid which was sI urried |n Et OH, (380nmg, 59% Mp. dec>185C

" H-NVR( [ er r {EcisgZ-Ami '-°“ lojutyithio)-gH-puying:y2-Cyg °l°e '—l' : 06(s 1H, pur| ne

H 8 6. 18 6. 5 and

g'nﬁo(zb%o (é ?E Eﬁ&u‘” ggﬁw %”@ zid 2

A

0.5 [err]). h Crh CN N- ‘%{h formann removed sidual oil was
a, 24. 66. 4 rt|t|o éaLHQ en_chloroform and water. The chloroform Iayer was dn Sé}) anélgonégmrated toa
H, 5 88, 54.90yellodr\lgﬁgs 5@@?\23as4§womato§va dQﬂa siiba |ﬁ‘e m ohd was eluted with 6% methanol-

([err])-ci scHgrdidtn-add blyalftsd fr et ford byddnwwvbmh& yaliok ehedq0.i 89, 25%) Mp. 159-
-yl) - 9H pur igo- 6; WH-NMRI(M$CEH tsal7B1(6)1,8@), L41®A s2NH2), 6.10 and 5.85(2 m, 2,CH=CH), 5.40(br
() - (ci s- 4- ( B;170M-N)D-4B9E I B3) Oovaitdppibg i4703:5y(m) -tdkalC3,COB ROt S0B); B:48@d, hHrad), LiBaEn
Exarrpl e 4 m,1,CH), 2.70-1.90{m, overlapping solvent, 0.5 CHz and 3 cyclobutyl CHz), 1.70-1.50(m,1, 0.5 CHz).

50

Anal. calc. for CisHisNsOS: | C,56.76; H,6.03; N,22.06; $,10.10.
Found: C.56.75 | H,6.07; | N,21.98; | S, 10.04.
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(400nmg,” 1.50mmol ), ethyl glycinate hydrochloride (237ng, 1.70mol), and

triethylamne (516ng, 5.10mmol) in absolute ethanol (10m) was refl uxed

under nitrogen for 2 days. The et hER@I348242 Btapor ated and the 50 residue
partitioned between saturated aqueous sodi um bi carbonate and chl orof orm
The chloroformwas dried ([err]), evaporated, and the residue

chr omat ogr2@MR85%n silica gel. Title corrpound was eluted with 5%

net hanol - 40 olidified to
of f - whi t e PEREEEYHOR ‘ : ng’d”*’“*@ﬂ@ {\ﬁﬁéﬁ?—’ﬁﬁ/m[err])
[_erC'r_|] (7§ 62( Etl urfI £ in?) -9H rlri- -yl =2~ y% Qltené 1« tha ram pﬁe(

an no- %'aneﬂ ol),’ lai (96
3. 425(t ‘J eflu d n H 2 CB Jﬂie as% tlon
24 and ro} ethan jual off omatog pKed

by 1%
Found s:llca gel Title compound frasdhutétnith Zb%%e%ﬁnol-c%rgfénpxhltegﬁm for élis)tall:sahon from
()-cis-4 (aotbhitilB Pfothandd (004, Az MpH 2Lk 1e; Sr-MMR- (BME Tl )8 a0 (s NS H), o lam0 Qr
di hydrochlmandg 40 (m,1,#CH0l5i8b1 @i8,0CH and NH), 540 (br m,1,CH-N), 490 (m,1,0H), 472
() - (ci s) - 44.{=25.an0mp4.62 €I+ 59,009 B.pE.LS @H By; Welapging M, 20RO aneGH- O RBS\®AM|1,dH),0m
Exanpl e 4 Z@%%50gm, dreriPpmgdo)vera,0cb GHpa70-d50en, (@981, 3. 5mmvol ) in absol ute
et hanol (10n) was refluxed under nitrogen for 1 hour. 1 N sodium hydroxide

(1.5nL) swas adde f) et ed ness resi due was
chr omat ogr aphed gﬁfd%%l f;iégmgg?’%‘?%] [ btajlq,gcsglggo J%,df%g,;@l &i}é\nzgge 1D%

met hanol - chl or ¢ferwas—peate- How-gHass—-0—304—PreetpHated—as

al
ybl
hydgochl oride fromacetonitrile; white powder (0 30g, 52%; 15 Mp: dec at
175- 180 err C H-NI\/R(DIVB [err
8

D

1) [err]: 7.91 (s,1,purine H8), 7.70 (br

3, 2%er >1 and 5.9-5. (bothm 2, CH=CH), 5.55-5.4 (br m1,CHN),

i ;15 18(58r( , Glog amj ; -)9H-p§nn?9-vl- -cyélopt 911' 5. [fg[]%err]

H 6.25; N, 2 X %ﬁ 5. - Copdron 23 -

(2,5 d o] yclopentene-1-methanol p! ep tdas’in Exam

H, 6. 26; 55 é )rgé’[ %mﬁll. i od n%gﬁ@ ide (5mL with trimethylorthogcstgte (30mL) and
([err])-ci aﬂe %Haf Eho .‘Y a@@ﬁ\Q esotting3bilitioR was Wapor ed3t¥ﬁy9ﬂ3ﬁnte

ne-1 -nethg Acéhc.séil nSe @%NM Qb d&B laRPHls-sbiutdh Weé AABEE VRS hBUrE AR RBuIHY dark
fol | ows, Cééﬁ iGAWaO BYEhaYBb A a(shBp Ahith whs SN if )N hRIASCRISAG ddie (SORLY ARGHZ nefS 1R,
0. 38pol e) pHAWas 8bjusted i t6 t8NYikh Q:TdEIﬁ\F hydrRi0éVlapd Yiosteor the WhtGlevepdedo Chldy phédut Vida
cool i nQgso( | extackkdlinty 208 isdpoplyIrdidohdi-cHiRGiGL Tils sdiuighC¥as dfed((MEBD,) arfdl. sdBentBaporiedto
added dr opesve ¢)-cis-a+(2-ahina8-thiti & methyl OH\parined-y1)( 22y tibgentenss1 -aetbkmdl. as Enpalccyeli@r gibsay er
was separ g0.8ay); stractigle cadirm{eNth¥CHNMRCThis embpleatvasodissgieadan ansfhaob (19mL) a stiveguin @
(51. 1g). Fapycomb wath ofcloplapyantinegfint) at 76" (3igr 12 louB. Bvapdradipn watscheimzaisedrapby] o silicdr y
acet one ( ZBDgevy tile qornpeunyaiutedoagi adeafmiioRg solidl. feamn (1dfneg) witih 6% Hesthapet-chierofgim; *H-C
(oil baish)NMMRM?&‘bH Btk @dsHBtdNH Gﬂ%mdo@‘f((tl@ B2 Clt= S0S- 6,(m)3, Nkl inch ichdy .
Stirring 29 GHAON)SH3{M. 2@?@& 02 frgy3.CI3Y gticyciereapyl). (2,88 dud.GHY). 1A (M. SvAraRpingnd
35 acet oneWRIOSAALRPEY By &2 [T A5 cBFioPeRiGe): T-BBH 2 RedoPEadEtiek 0 t he .
resj due and the resulting solution brought to reflux over 15 mnutes (oil
bat *1"‘110 [err] @)Ananchica®t O HioNewl0.268CHE @H088H 001 Cs7esn litkew02; The2&2d. Ut i on was
cool ed o 25[ err{]Fodd saturated with sodi um chif as7de; | ansieoet nasesd with

di ethyl ether (3xTOOnl).  The ether solutron was drred (MgSO4) and
evaporated to | eave pale yellow oil (4.86g, 57%; 'HNVR (DMSO-[err])
[err]: 7. ikabple966. 0,2 [err]), 2.2-2.08 (m1,CHN), 1.97 (br s, NH + H20),
1.19 (th= 6“0"‘3—[err]) 1.9- 40 1.3(m4,[err]). Such a sanple of

N- cycl opr qpys-eainihglea@inidiodyd -(Raebkymieiiyl)sRHarRiRo) OH-pliintd-yi) 2 dy Sidpefiohet-ABthdher

A solution of serinol hydrochloride (0.765g, 6.00mmol) in methanol (20mL) was stirred with basic ion
exchange resin for 10 minutes. The resin was filtered off and the filtrate concentrated to a colorless oil. To
50 this was added ()-cis-4-(2-amino-8-chloro-9H-purin-8-yl)-2-cyciopentene-1-methanol (0.544g, 2.00mmol)
from Example 4 and methanol (10mL). The resulting solution was stitred in a Parr bomb at 80°C overnight.
1N NaOH (2mLl) was added and the solvent evaporated.
The residue was chromatrographed on silica gel. Title compound eluted with 20% methanol-chloroform;
white powder after crystallization from acetonitrile-methanol (0.404g, 63%), Mp. 160-162°C; 'H-NMR
55 (DMSO-dg)s: 7.60 (s.1,H-8), 6.38 (m,1,NH), 6.10(m,1,=CH), 5.90-5.75 (m, overlapped by s at 5.8; total 3,
=CH and NH), 5.40 (br m,1,CH-N), 4.70 (m,3,30H), 4.20 (br m,1,CH-NH), 3.60-3.40 (2 m,6,3 CH2-0), 2.756
(br m,1,CH), 2.70-2.50 (m,1, 0.5 CHz), 1.65-1.50 (m,1, 0.5 CHz).
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6--chl oro- 9H-purin-9-yl)-2-cycl opentene -1-nethanol from Exanple 4 (544ny,
2.00mmol ) in nethanol (16nlL) in a Parr bonb at 75[err]C for 11.5 hours.
Sodi um hydroxi de (1N, 1.5nlL) was ad&Eed 39R42II sol uti on evaporated to
dryness. The residue was chromat ographed on silica gel. Title conpound was
eluted with 4% net hanol -chl oroform as pale yellow gl ass which crystallised
fromacetonitrile; 298ngakst 638. for BHaoNds: 45,52.@2]%,612@%%0 [err])
[err]: 7.64(s,1H, puri nEden&) , 6.11 and 5| 832.88;2 HE3&H) NZ6.280| br s, 2, NH2),
5.42- (m 1, NCH cycl ope TTo( 1, I =478 I, OF), 3. 9Z(m 2Z, NCH2)
3.45(m 2 Jerr]) 3.05(m 1, NCH cycl opropane), 2.87(br m1,CH, 2.60(m
over | apping 5) O 0.5 [err] cyclopentene), 1.56(m1, 0.5 [err]

cycl opentengg)%ll%—w(t J=6.9,[err]), 0.85 and 0.65(m4,[err]). 50

Anal . cal c. oS rdflibtlons G 61. 13; H, 7. 05; N, 26. 73. Found:

C 61.06; H7-07, N 26.66. 55 25 EP 0 349 242 Bl Exanple 50
()-cis-[45[2- ARd Rfowig(nGIbtRAS ANY IS £6 profdrbd By wetigriuistidn-of the YrigleaiBfs ivita solution

-yl et hyl  bepéadidnd,admewéd byl additon @Rmeadnadien Stearate arldcBivprydsidy car bonyl - L-val i ne
(1.200g, 5.19mmol) and N, N-di cycl ohexyl carbodiim de (0.562g, 2.73mmvl) were

stirred in Herypulahiyl ene chloride (46nL) for 40 m nutes. The m xture was
filtered, the precipitate washed with nethyl ene chloride (8nlL), and the
filtratessash evaporated to dryness. This residual white solid (an hydride)

was added in two portions to mghaplet | mgtablet

()'Ci S-4-(2-Am nO-6-(CyC| |U.|rrlru JII‘“ = |} Z

cyc| opent ene- 1- net hanol f M‘@X"d’ P‘?ﬁ”g (572rg 25000 Izzg) diy

N, N- di et hyl f or mam de (19 10 NN—dlr?é?hyIam' pyfi di ne (20ny,

before the addition of | ut "pn S apprated to
dryness and the residue p "By een |chls? of rmggd ferr] (2.5mol)
in [err]. The aqueous | ayle+ waLﬂxtragt ed—wHt-h—chl-otoeform-ahd t he conbi ned
organic layers were dried ([err]), filtered. Elution wth 4% net hanol -

chl orof orm gave the N-butyl oxy-carbonyl - bl ocked derivative of the title
conmpound asfemuletionBoam (520g); 'H 15 NWR([err]) [err]: 7.62 (s,1, purine
H8), 7.30(dJ =3.9, 1, NH cyclopropylamne), 7.16(d,J = 7.9,1,CHN), 6.08

0. 18vfmol ¥°  The reacti on %gvdme Pa& gg%q: ung®r fitrghen|{for 69 hours,

andib5i 95 (m2,HC=CH), 5.83(br s, 2, NH?) 5 42(br m 1 ,

4.13(d, Jss. 3.2, OCH2), 3.B2(tJ=7.4, 1 NCH of] wgltaple) , m 2, CH

cycl opentene, CH cycl opro gcpu z 69 0.3 ?51 ene), 1.97(m1,
CHwe2), 1.60(m1, 0.5 [er ene) 1.3 0.88-0.79
(overl apping d,6, CH err] 0.59(m|4 g ppane) . This
derivative (510ng) was di dglpt rifluorn acet1sc hyl ene 20
chloridefd :3 (-25n) and ggrblp@ly&ﬁdtgred ab C for 30

m nut es. Evaporation |eft 'héstu wbeedioound as & yél Iovrafogm (745my) ;
"HNVR (DVBSO-[err]): [err 985(br m 1, NH), &b‘@?( [err]), 8.01(br
S, {l,, purine H8), 7.57(br—s 27— N2y — 617 and—6.02(TT 2, =

.5.43Tm 1, NCH cycl opentene), 4.26(m overlapping br sol vent, [err] ) , 3.94(br

m overl é"f)pi: yent, valyl CH), 3.17(m1,CH), 2.9-2.68(br m2,
cycl opropyl —uo->5 [err] cyclopentene), 2.14(m 1, CHwW2), 1.66(m 1, 0.5
[err] cycl opentene), 0.94(m 8, CHW2, [er r] 25 cycl opr opane) ,
0.78(m 2, cycl opropyl [err]). Angr La: e—fFor—terri= , 38. 35; H, 3.92;
N, 11. 77. 4ound: mgfiablet] 38 o5: H, 3. 79:
N, 11. 80. 30 Exanple 51 Active ingredient 100
Lactose 200
Starch 50
Povidone 5
50 Magnesium stearate 4
359

The following formulations, D and E, are prepared by direct compression of the admixed ingredients.
The lactose in formulation E is of the direct compression type (Dairy Crest - "Zeparox™).



([-err])y-cis-4-[2-Am no-6(cycl obutyl met hyl am no) - 9H purin-9-yl]-2-cycl opente
ne-1 -nethanol 35 A sanple of N-cycl obutyl-N nethylam ne was prepared as
foll ows. Cycl obutyl am ne (5.00g, 6EP948i282 Bhd pot assi um car bonate (13. 3g,
96. 5mol ) were vigorously stirred.in dry diethyl ether (250nL) under
nitrogen in an ice bath while trifluoroacetic anhydride (10.7n) was added

dr opw se heBpUIEen B hytes. |1 ce water (201) was added. The ether | ayer was
separated, dried ([err]), and concentrated to a colourless 40 |liquid
(11.50g). This liquid was di tone (1701) with nethyl

i odi de (40g, 0.28nple) and heated to 40[err] C.| Pogdabist¢d pot assi um hydroxi de
(16g, 0.28 equiv.) was adde a‘él;,éi;”b tat 40[ grr]dgowag continued for 45

m nutes. The excess nethyl i s?g,:g,tmg wer@or enfoved by evaporation
and water (75nL) was added tjo reS| dual Ilqw drand solids. The resulting
sol uti on was brought to refl'vx—over—t5—rrnttes \UlT Prat h 110[ err]C) and

mai nt ai ped at reflux for 5 mnutes. The solution was cooled to 25[err]C, 45
sat ur at ed |y\ll iS50 iumchloride, and extracted with diethyl ether (3x150nl).
The et her was dried (MgSO4) and evaporated to | eave col ourl ess oil
(3.72g9, 64%; 'H-NNR(CDC[err] ) [err]: 3.25-3.15(m 1, CHN), 2.34(s, 3,
NCH3), 2.27-2.03(m 2, 2CH), 1.8 i-6{md—far+}—anrd,2CH). Such a sanpl e of
N-cycl obut yl - N- net hyl ami ne (510ng, 6. Omol{) madablehgat ed with
(+)-(cis)-4-(2-am no-6-chl or o- YHARNE fn&egeryl - Zggyclfopent ene- 1- net hanol
from Exanple 4 (544ny, 2. 00mol|) Ldcpsd®t hangl (436nL) in a Parr bonb at
65[ery] Cfor 5.5 hours. so Sodfi mieehydroxi de (1dfN, 2nl) was added and the
sol. uti on evaporated to dryness.| The resi duq wasochjonmat ographed on silica
gel ~Ti 1 e conpound was el uted W 5 —Thloroformas a pal e

yel low solid foam from aceonitrile; 528ng, 84% 'H NVR (DVBSO-[err]) [err]:

— e’

7.62(s, 1, R did8n 18 Holeds (s rﬁ , 6.0-5.7(m4,=CH, NH2, and
cyclobutyl C = ; 77(t =5.3,1,0H), 3.42(m 2, [err],

3. 27(s, yover ll'ﬁbpfgﬁﬁla{?dﬁ |L eblr%d b w&sb('iﬁhllto# of- thb ringfedibnte (bré(oW) Jﬂth Qscﬁ’uﬂﬁy Gil &piﬁtmew
[err]), 2.iiokeddythétaddifionst magoesiuf Ridbite ahPedmplessich. 7- 1. .5 cyclopentyl

CH2 and cycl obutyl CHZ) 26 EP 0 349 242 Bl Anal cal c for [err] Found:
C, 60. 02, 59. 97; H, ' , 626 S
([exe])-cis-[4-[2-1
nt ene- 1s0- yl ) - et hyl -(h)-AcNenrrg&tdbntt ri fI uor oacet at e 10
N- But yl oxycar bony| - L{bMiykitoryp(opyldeiyiceBulésenivdthoce! idM RivmilimdyL | ofiéxylcar bodi i m de
(0.515g, 2.5mml) Jeedadese®Red in dry methyl enechl oridef (138L) for 1 hour.
The mixture was fi l[t{@rRevidone|BP. pr eci pitate was washed wifh 8t hyll ene
chloride (1 On), 3rie) Mageesium Sieagtes- wash was evaporated fo dfyngss. To this
was add® ([err])-qis- 700

4- ( 2- am no- 6- (cycl opr opyl net hyl ani no) - 9H puri n-9-yl ] - 2- cycl opent ene- 1- net ha
nol from Exapiag fsledsh takes plaEoverldperdddsd aout 618 Hould, dd i complty aftep i 2rRgtvsdie (1 15n1)

N, N- di met hyl am nopyri di ne (5nmg, 0.04mml ). The reaction was stirred at
roonm t eppeixampie 8 under nitrogen for 16 hours. H20 (1nl) was added and the
.solution was concentrated under vacuum The residual oil was partitioned
bet ween 0.Ceppueformylalions) and chl orof orm (3x50nl). The conbi ned chl orof orm
extracts were dried (MySO4), solvent evaporated and the residue
- chr omat ogr.éfﬂi&ﬂb&u silica gel. Elution with 5% net hanol - chl orof orm gave the

N- but yl gxycar bon bl oc
yl axy /R capsule formulah}gn (ljs prepared by admixing the ingredients of Formulation D in Example A above

and filling into a two-part hard gelatin capsule. Formulation B (infra) is prepared in a similar manner.

50
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20 derirvative of the title conpound as a white solid (0.750g, 75%; 'H NWR
(DVBO-[err]) [err] 7.62(s,1, H8), 7.15- (d,J =8.2,1,NH), 6.10 and 5.90
(2m2,CH = CH), 5.79(br s,2, NH2), 5EPX#9242IB1ICH N), 4.10(d,J
=6.4,2,[err]-0), 3.80(m1 valyl CH N, 3.30-3.15(m overlapping s at 3.23,
total 4, CH-N-Me), 3.10-3.0(br ml,CH), 2.75-2.55- (m1, 0.5 [err]),

2.05- 1. 85( nfamuleliorB) 1. 70-1.50(m 1, 0.5 [err]), 1.34(m9, C\Vea),
0.90-0.60(m 10,[err] and cyclopropyl [err]). Such a sanple (0.74g, 1.5muol)
was dissolved in trifluoroacetic acid- nethylene 25 chlaride/1 :3 (25n)
and the ssol ution stirred at P5 [err] C under nitmtgg:ewsulfacir 30 m nutes.
Evaporation left the title co WS in82dignt YT T O T0O3gg (0.1957g, 879 ' H NWR
(DMSO-d[err]) [err]: 8.38(br g%aﬁgggﬁ 8.0(s,/1, H-1g, .80-7.1 0- (br m2,
NH2), 6.18 and 6.0(2m 2, CH =0 sodhud Gich & k0|, 4. #B(br] d, J = 6. 56,

over | apped by H20, [err]), 3 (MabneSiurh stebfateN VAl Y1) ,2 3. 35(br s, 3, N-M),
3.20-3.1Q4br m2,CH and cycl ppropyl CH N, 2.7 , 0.5 [err]),
2.20-2.05(m1,[err]), 1.67-1. —0- —i —90(m 1 0,2 [err]
and 2 cyclopropyl [err]) 30 Anal. calc. for [err]: C 42.64; H, 4.95;

N, 13.39. Fo ”-9{1 io ' C 42. 63;

H 4.91; N, == Exanpl e 53
()-cis-4-€2- Ani no- 6- (cycl obutyl thi o)-9H purin-9-yl)-2-cycl opentene-1
- met hanol 40 A m xture of
([err])-cis-2-amino-1, 9-di hydrfo- 9- [ (4- hydr oxy reh@¢aryde cycl opent en- 1-yl ] - 6H
-puri pe-6-t hi one hydrochl ori dg EPRYWngrdsighb P! ) , 2590t a$si um car bonat e
(600ng) and cycl obut yl br omi de (@)ﬂ%go%m&ﬁmm ), sdded|in 5 portions over
18 Mours @ n dry N, N-di net hyl f dr mami de (20ni) s ®bi rred under nitrogen for
24 hours at 25[err]C. The NN drmethytrformam de was renbved under reduced
pressure. The da Suleg%‘l"’llforr%lljl ol € aid H PG eléﬁl tt\“@ o Il (?)f B&,rg'%gginWeegc’tive
The chl or of ge FhLe¥he Hienti oA GeR et 0 d 48"V Idw

gl ass whigh S chromat ographed on silica gel. “Title conpound was el uted

w th 6% et Bghabton®h! orof orm and crystallised four times fromacetonitrile
to give paleyertow granules (0.115g, 259 M. 159- 160[err]C, , H NWR
(DMsO-d[err]) [err]: 7.81(s,1,H8), 6.41(br s,2,NH2), 6.10 and 5.85(2 m

2, CECH), 5.40(br m1,CHN), 4.69tFI—53)Tove fdﬁgi ng 4.70-4.50(m total
2, OH andoS-CH), 3.45(m1,[err])—2_80(hr m|1MEEFPS 170- 1. 90(m overl appi ng
solvent, 0.5 [err] and 3 cycl Obdt&{dﬁv{iegrﬁcie)‘t 1.78601.50(m 1, 0.5 [err]). 50
Anal . calc. for [err]: C 56.76;] Lectin. 03; |N, 270006; S, 10. 10. Found:

C, 56.75; H, 6.07 N, 21.98; | 8achis®il04. ﬁ5 2% P 0 349 242 Bl Exanpl e
54

()-cis-43%2- Am no-6- ( (2, 3-di hydroxypropvl )am no) - 9H puri n-9-yl ) - 2-cycl opent
ene-1 - met han@apsales of forfufafthW &ré Preirod by dispersing the active ingredient in the lecithin and arachis oil
()-ci S-4-(Zaﬁm:in@méuﬁwrﬁan%&kﬁﬁpuasu@ge%ﬁubgpsaescycl opentene -1 -methanol from
Exanpl e 4 (0.544, 2mol), 3-am no-1, 2-propanediol (1.87ng, 2mmol),

tri &t hyl z%on‘i Rem(Isid EqControlied Ryleada Gagsaibhox- yet hanol (6m ) were refl uxed
~overni ght” under nitrogen. 1 NNaCH (2m ) was added and the sol uti on was
concentrat ed Uheléllowgcesninaliedh thledse eadsulsyforwiatian ia tprepared by extiuding ingredipres a.dsandimal
oi | was chr esingtangriaderetdiiawad by sdhergnigption of Thetelkipudate asbdiyiep. Whesdried pelletd awsithan cotied)
met hanol - chM8yreipesergonigiing membrarece) and filled intq 3/ tvp-pierd. B¢ platin CarsWe-10

acetonitrgle-nethanol (0.3009. _47% . Mp. 119-121[err] C 'H NWR
(DVsO-d[err])[err]; 7.60 (s,|1, H8), 6.90-6.80 (Wyrcapsule
(2) Active ingredient 250
{b) Microcrystalline Cellulose 125
50 (c) Lactose B.P. 125
(d) Ethyl Cellulose 13
513
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85 (m3, = CH and NH2), 5.40 (br m1,CHN),

S. (
4.90 (m1, OH), 4.72 (t 5.3, ,OH), 4.62 (t,J =5.9,1,0H), 3.7-3.25 (all
]-O and
rr

m<, NHy, 6.10 (m 1, = CH)
J

m overlapping [err], 2[err]-0O andEEG-33p242B85 (br m 1, CH), 2.70-2.50 (m

overl apping solvent, 0.5 [e )., 1.70-1.50 (m1,0/5 [err]). 15

Anal . calc. [err]: C, 51.06; H 6. 43; N 25.52. Found:

C, 50.99, BemeC H 6.45, 6.49; N 25.42, 25.36. 20 Exanple 55

ﬁl)e (1:| Srrgt [ 2- Arplené%rmula(n '}/cl opropyl am no) - 8- net hyl - 9H puri n-9-yl ] -2-cycl opente

([err]) ci 2,5-Di am no-4-chl oro-6-pyri m di nyl )am no] - 2- cycl opent ene-1

- met ha -%F"é%%é%% as in Exam 25 ple 3 (1.12g, 4.38mvl) was stirred in

N, N- di rret hyl formam de (5nmL) with trinethyl orthoacetate (30m) and et hane

Sul fonl c aCI d [LO GG L 7wvm| \ f\+ 7r\ imL‘l f‘ F ar—2 davic ITha

(O 99y, Tt A AR
sol ution was \Aatp/emteé'antto a eI | ow s rup. Acetic anhydride (
added apd thi ,%p@tor-wmyw1M,>eeaou¥mhvgroaderﬁem oS et
solution was ¢ '
acid (50m.). After 24 hours, the pH was adjusted to 6 wi th sodi um hydroxi de
and nost of tiecactmtisgredivbip dissvivedlin niastil the[watdel (35 t -40ve0) aRiDthe pitl adhgsted do batwedn 20%0
i sopropyl akddehith-teshhydroohlmicrarid Bhihe sediinubydemidevas appropdate. (Thy BBEhas the) madedlup to
sol vent 75 vajyoe it the twetet and\filtered through a sterile micropore filter into a sterile 10mi amber glass vial (type
() - ci s- 4- (D-anthdenled Bithctarilgrales@esant layarse@dss- pur i n- 9-yl ) - 2- cycl opent ene- 1- net hano
| as a pale yellow glass (0.30g); structure confirmed by 'H-NMR This
sanpl ¢ wasfoanualien Bed in et hanol (10nL) and stirred in a Parr bonmb with
cycl opr opyl amne (1 nm) at 70 C for 12 hours. Evaporation and
chr ofat fPogr aphy on silica gel gave title conmpound eluted as a
cream col ored solid fdastitelidgedint Wi t h 5% et hanol - chl praofegn ' H 35 NWVR
(DMSO-d[err])[err]: 7.|19er{a progbntred pHiAphosthalibutierch.$108ft @dot f m 2, CH=CH),
5.68-5.56 (m3,NH2 and CHFN), 4.85 (t, L, [err[A), 3.53 (mZ,Jerr]), 3.02
(m 1, CHN of cyclopropyl), 2.88 (m1,CH, 2.5 (m overlapping solvent, 0.5
cycl opent ygafbleb, 1.72 (m1, 0.5 cyclopentyl [err]), 0.7-0.5 (m4,2
cyclopropyt—ferr]). | Anal. calc. for [err]: C, 57. 23; H 7.02;
N, 26. 26. 4kramuscular injection FOUNd C, 57. 55;
H, 6199; N, 25.95. Exanpl e 56 45 ([err])-ci S-4-(2- Am no- 6- ((2- hydroxy-1

- (hydr owymnet hyl ) et hyl ) am no) - 9H puri n-9-yl ) -2-cycl opentene-1 -net hanol A
sol ution of serinol hydrochl o[t .dg i?fred i n methanol (201L) was

or

stirred with basic ion exchangéztff The resin was

|—|—1 n -

e

filtered off and the filtrate e grg”gated to a?gé) ofless oil. To so this
was added _ ‘Water for Injection g.s. to | 3.00 ml
([err])cis-4-(2-am no- 6- chl oFe—9HHpott+r—9 y., 2 \,y\,.opentene 1- met hanol

(0.544g, 2.00mmol) from Exanple 4 and net hano The resultln

sol ution wasT'%et?cF“fee' '?‘1‘?“5'3%*15 'Veﬂd'i'rg;[éifyc golc T g Th°" ag

addged, and é’a bﬂ?& i° 3 g s heneiitprad f'%‘&" ‘§"‘ WPMPF‘%F%?? e Br?‘e"'e
sill'a 1Iuted w th 20% net hanol -chl oroform white
powder aft L stal I i zati on fromacetonitril e-nethanol (0.404g, 63%, M.
160- 162[er%%&—EH-NI\/R 55 (DvsO-d[err])[err]: 7.60 (s,1,H8), 6.38

(ML N, &H0(m1, =CH, 5.90-5.75 (m overlapped by s at 5.8; total 3, =
CH and NH2), 5.40 (br m1,CH N, 4.70 (m3,30H), 4.20 (br m1, CH NH),
3.60-3.40 (2 m6,3 [err]), 2.75 (br m1,CH), 270250(m1 0.5 [err]),

1.65-1.50 (m1, 0.5 [err]). | P—0—3849— "‘: Bi—Amah. calc. for [err]:
C,52.49; H 6.29; N, 26.24. rmﬁgfed"’"* [ 0259 C, 52.38; H,6.33;

. ol Solution 150g
N, 26. 23. Glycerol 200g
50 Sodium Benzoate 0.005_9
Flavour, Peach 17,42.3169 | 0.0125 mi
Purified Water q.s. to 5.00 mi

The active ingredient is dissolved in a mixture of the glycerol and most of the purified water. An
5 aqueous solution of the sodium benzoate is then added to the solution, followed by addition of the sorbitol
solution and finally the flavour. The volume is made up with purified water and mixed well.
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Exanpl e A Tabl et Formul ations 10 The followng fornulations A, B and C
are prepared by wet granulation of the ingredients wth a solution of
povi done, followed by addition of mEp®34ga2Bicarate and conpression.

Forrmul ati on A 15 ng/tabl et ng/tablet (a) Active ingredient 250
250 (b) Lactose B.P. 210 26 20 (O
Povi done B. Bxample F 15 9 (d) Sodium Starch dycollate 20
12 (e) Magnesium Stearate 5 3 500 300 25 Fornul ation
B 30 Suppository g/ t abl et

ng/tabl et (a) Active ingredi ent 250 - 250 (b) Lactose

150 5 - (c) Avi PH 101 80 28 135

(d) Povi done B.P. 15 9 (e) Sqdmgisugsbsioghl G ycol | at e
20 12 (f) Magn sAcwgllépeg%;ﬁ%m). o 280200 300 40
Formul ation C 45 Hard Fat, BP (Witopsol H15 - Dynamit NoBe) 1770 '

ng/ t abl et,p Acti ve i ngredient 8 Lact ose 2020 200 (St arch

50 Povi done 5~50—— esi um
stearate 4 359 The""P AN °'f‘dfr‘ﬁiﬂaétalpaﬁ%"””!39’%l’hﬂ 'ﬁ%“%%é’fﬁ?e%%ﬁ‘eéd by
di rect conpression of i i A 0

formulation Eis of the direct corrpressmn type (Dal ry Crest - "Zeparox").

29 EP 1 34 Dng-Ath Bl thbBoWitepschtH19ris Delled in a steam-jacketed pan at 45°C maximum. The active

g/ t abl et Aingiedientjingjitesickhrowgh a 200um sieve and?&igedPlocte malten iasecdthIniding; tysing=a Silversarb 0
fitted with a cutting head, until a smooth dispersion is achieved. Maintaining the midure at 45°C, the
remaining Witepsol H15 is added to the suspension and stirred io ensure a homogenous mix. The entire

R suspension is passed through a 250um stainless steel screen and, with continuous stirring, is allowed to

B 20 cool to 40°C. At a temperature of 38°C to 40°C, 2.02g of the mixture is filled into suitable, 2 ml plastic

moulds. The suppositories are allowed to cool to room temperature.

Example G

25 Pessaries

L mg/pessary

30 Active ingredient (63.m) 250
Anhydrate Dextrose 380
Potato Starch 363
Magnssium Stearate _ 7
1000

35

The above ingredients are mixed directly and pessaries prepared by direct compression of the resulting
mixture.

Antiviral Activity
40

The compounds of Examples 5 and 6 were tested for anti-HIV activity in MTs cells generally in
accordance with the method described by Mitsuya et al, Proc.Nat.Acad.Sci; USA Vol 82, pp 7096-7100,
October 1985, and were found to have ICso values of 32.7 uM -and 13.7 uM, respectively. A repeat
determination with the compound of Example 5 gave 11 uM. .

Determination of anti-HBV activity is carried out by testing the ability of a compound to prevent
replication of duck HBV in vitro, in the manner described by Tuttleman, Pugh and Summers (Journal of
Virology, 58:17-25, 1988). Duck hepatocytes are obtained and placed in culture, and infected with duck
HBV. Three days after infection, the infected cells are exposed to various concentrations of the test
compound for an additional period of eight days. After this exposure, DNA is extracted from each culture of
infected cells and compound, and the amount of viral DNA is specifically determined and compared with
that obtained from similar cultures lacking the test compound.

45

Toxicity Data

8 Determination of Growth Inhibition of Uninfected Mammalian Cells

The capability of candidate compounds to inhibit the growth of D98 cells (human) and L cells {murine)
was measured by determination of cell number following three days exposture of a standard number of cells
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70 Formul ation E 15 |
ng/tabl et Active ingredient 250 Lactose 150 Avi cel

100 500 20 Forrmul ation F (Contr ol |ERIO 249 24281 For nul ati on) 25 The
formul ation is prepared by wet granul ation of the ingredients (below) wth
a solution of, povi done followed t he addltlon of magnesi um st earate _and

conpr essi vari dilutions of compound (R ééi |ka G.W., Cohn, N.K,, Chao, EY
| I;E?" -10044) cel ber was then

Eggt f)tsj)e B par dpto% nurrn% %tame% in the aé )Nh compound. %M)numg M 12? ll E’ glﬂ]g
‘diréct artlcl?ﬁounts f Ilowmg trypsinization of the monolayer, or by spectr tnc eg mnation of

28 ( e) L\/B% '(EleS en up %y the cells. GomF%%?le OrFs wer otgangd with both me S.

700 Drug release ace over a per hours and 1s
conpl et e hfaQharysts hours 40 Exanple B Capsul e For mul ati ons Formul ation A
45 A capsute fornulation is prepared by adm xing the ingredients of

For mul at i on eictncbatraiianl of compdta\tEsufdifin 50% ot datrdl Bdies ACS0YRasiRichiatbPéiflordHdfdck N
capsul e hrdrpoittied kdgrBphsionfhb doy of TheREMPTARE Ebnbdhtriod Wétbusale FPIBMESE corlardl vale, 20
EP O 349 Z%ém aBcbmbGierpidgadnt @hictBarfalyses the data according to the same algorithm. Data in the range of
g/ capsul @o%a) 808& bficustrol weye esddl Bthese calculations.250 (b) Lact ose B. P.

143 (c) SodiAlircoSpaundsiwetd iggter ih Bt98 cells 2bd foahd td/baye ers ICswaliib et 1a01en. 2 10
420 Formul ation C 15 ng/capsule (a) Active ingredient 250 20
(b) Macsoddaim4000 B. P. 350 Capsules of fornmulation C are prepared by

“mel ting t Kdainyg far ghadplloydamCatracting-Siates | NG BE@H, BE; FR, 8B, IT, Li, LU, NL, SE

C 1. A compound of formula (I):
/ .

”?sg 20

A’L
2 _ {{3
HJ\J /S /\> o

30 _ RI

wherein R represents

o —. Wo * W
oRe
| & 8 (

and R2 represents branched or straight chain C;—s alkoxy, optionally substituted by Ci - alkoxy, Cz—s
45 cycloalkyl; Gs—s cycloatkyl; Ca-z cycloalkyloxy; aryloxy; aratkyl or aralkyloxy in which the aryl may
optionally be substituted with Ci-4 alkyl, hydroxy or halogen; alkenylthio; Cz—s cycloalkylthio; Ci—s
alkylthio; arylthio or aralkytthio in which the aryl may optionally be substituted with G- alkyl, hydroxy,
halogen or nitro; or R? represents a heterocyclic group containing an oxygen atom or one or two
nitrogen atoms, and 3-7 carbon atoms with optional double bonds in the ring and optionally containing
60 one or more heteroatoms selected from sulphur and oxygen and optionally substituted on the ring by
one or more Ci1-¢ alkyl, hydroxy or halogen groups, Cs—s cycloalkylthio, aralkylthio in which the aryl
may be substituted with Cy-4 alkyl, hydroxy or halogen; or R? represents an imidazolylhio group in
which the imidazolyl moiety may be substituted with one or more substituents selected from Ci -, alkyl
and C-substituted with nitro; or R? represents an amino group which is mono- or di-substituted by one
85 or two substituents selected from Ci-g alkyl, Ci-¢ alkoxy, Ci—s hydroxyalkyl, Cs:~7 cycloalkyl
optionally substituted by Ci—¢ alkyl, aryl, aralkyl in which the aryl may optionally be substituted with
C1-4+ alkyl, hydroxy or halogen, allyl optionally substituted with mono- or dialkyl or alkoxy groups; and

R® represents hydrogen, amino or Ci—s alkyl; or a pharmaceutically acceptable derivative thereof.
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ingredient in the nelt and filling the nelt |ntoatvvo
capsul e. 25 Fornul ation D nyg/capsule 30 Active ingredie m & m :
M

100 Arachis O 100 450 35 gﬁa@swmm‘ f or mul at repaﬁed
by dispersing the active ingredient in the lecithin and arachis oil and
filling the dispersion into soft, elastic gelatin capsules. Fornulation E

(Cont r ol | eid vRedug aliliomSapf saempgund [{Ridgogt, 1 wiKrpftekenT - Ao Kpezglka: &G.Wg Sehms AFSuPheo, EY.

f or mul at i offion.G.By erréé By Wiiems, B 1988 gk Mad EPamy 2§ 1060 HM)- Ehe el ﬁﬁ“b&h‘”as then
extruder, 9IPRIEIINY hetmﬁdsfathpa opge of ﬁ@n@ew&a P@"&ﬁaow gormadhby gifhpla g
pel l ets ar@'%"ﬁ@ﬁ""&d’&'t‘% wing trvgsinization of dha, mpnojayer, g "° lﬁw pipgtion. gf
into a twolhppaeudt of gl saig éﬁk%ﬂ YRy Py dhacefls- Gompasabiaypeult ?ﬂeé’btf“ 3"")3\ g ed| ent
250 (b) M ﬁroxr(aystal line Cellulose 125 50

Lact ose B. 125 (d) Ethyl Cellul ose 13 55 31

EP 0 349 242 (RJ UMIRIR ofcobii Ak, 754 Gk Vs RSt cﬁﬂﬁ'&i“@ } Yoot
Hydr ochﬁﬂrﬁﬂpﬁ'iiﬁp"ﬁﬁp'a‘iiﬁfﬁ? e D S S N L rik‘ifg of-

to pH 4. Shod @ 86%Cbt HnBbilwefe J¥Bd R theSe §alcufaﬁbns

10m The act iay GorhgdGd8 WeRMbstddSn Big8 S8l ¥eProlrd IR aRicsb Dauevérb edoum35 [err] - 40
[err] C©) and the pH adjusted to between 4.0 and 7.0 with the hydrochloric

aci d or 14 helamssdi um hydr oxi de as appropriate. The batch is then made up to
15 vol unmecChinisifot the folivivirig GontraétingtStatesl: AT) BELCH, DE, EB,638, I LiLE,MN L pSEe filter
into a sterile 10mM anber glass vial (type 1) and sealed with sterile
closm; es ahd Aowergedbtfornfalar(xul ati on B. 20 Active ingredient

0. 125 g Sterile, pyrogen-free, pH 7 phosphate buffer, g.s. to 25 m 25

| v _ |
] H”/ﬁr>kg | @

wherein R! represents
35

Ho wo | - H

k 8 C

and R? represents branched or straight chain Ci—s alkoxy, optionally substituted by Ci-s alkoxy, Ca-s

45 cycloalkyl; Cs—¢ cycloalkyl; Ca-g cycloalkyloxy; aryloxy; aralkyl or aralkyloxy in which the aryl may
optionally be substituted with Ci-4 alkyl, hydroxy or halogen; alkenyithio; Ca~s cycloalkylthio; Ci-5
alkylthio; arylthio or aralkylthio in which the aryl may optionally be substituted with C1~+ alkyl, hydroxy,
halogen or nitro; or R? represents a heterocyclic group containing an oxygen atom or one or two
nitrogen atoms, and 3-7 carbon atoms with optional double bonds in the ring and optionally containing

50 one or more heteroatoms selected from sulphur and oxygen and optionally substituted on the ring by
one or more Ci—¢ alkyl, hydroxy or halogen groups, Ca-s cycloalkylthio, aralkylthio in which the aryl
may be substituted with C-4 2Ikyl, hydroxy or halogen; or R? represents an imidazolyithio group in
which the imidazolyl moiety may be substituted with one or more substituents selected from Cy -4 alky!
and C-substituted with nitro; or R? represents an amino group which is mono- or di-substituted by one

55 or two substituents selectied from Ci-s alkyl, Ci-s alkoxy, Ci—s hydroxyalkyl, Ca-7 cycloalkyl
optionally substituted by Ci—~¢ alkyl, aryl, aralkyl in which the aryl may optionally be substituted with
C1-4 alkyl, hydroxy or halogen, allyl optionally substituted with mono- or dialkyl or alkoxy groups; and
R® represents hydrogen, amino or C1-s alkyl; or a pharmaceutically acceptable derivative thereof.
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Exanple D Intramuscul ar injection 30 Active ingredient

Al cohol 0.10 g Gycofurol 75 1.45 ¢ V\aterl ﬂuu jll "I l“' |
g.s. to 3.00 m The active ingredi &rto 340 42840l ved in the '

benzyl al cohol is then added and dissol ved, and water added to 3 m. The

m xture is then filtered through a sterile nlcropore filter and sealed in
sterile 3 nP dhisewoyd gtiermplaLd §°°(’VFWJG9 Glgim 1 yhergin Riyfspesastsdy r yp 45 Active

i ngredi ent 0.25 g Sorbitol Solution 1.50 g dycerol

2.00 g Sodi um Benzoat e 0.005 g 50

Fl avour, Peach 17.42. 31 5/m Purified Water g.s. to 5.00 mM The
active |ngred|ent is di ssol Vg A m xture of the glycerol and nost of the
purified water. An 55 aqueous ion of the sodium benzoate is then added
to the solution, followed by ion of the sorbitol solutiog and finally

the flavour. The volune is nade up with purified water and mXed well. 32
EP 0 349,242 Bl Exanple F Suppository 5 ng/suppository Active ingredient
(63[err]m* 250 Hard Fat, BP (Wtepsol H15 - Dynamt

NoBel ) 1778. 1compound according to Claim 1 of formula :
2020 *The active ingredient is used as a powder wherein at |east 90% of the
particles are of 63[err]mdianeter or_less. 15 One-fifth of the
Wtepsol #15 is nelted in a stean}jagﬁgiﬁﬂ_ n at 45 C maxi num The active
ingredient is sifted through a 200[err]nysieve and added to the nolten base
with mXxing, using a silverson fitted ting head, until a snooth
dlsper5|on is achieved. Maintaining t 3 C, the renmai.ning
W tepsol H15 is added to the suspensi 0 ensure a honpbgenous
m x> The 2ntire suspension is paﬂf 50[ err] m stainless stee

l g!

screen and, with continuous stir allowgd to 20 cool to 40 C. At a
tenperature of 38 [err]Cto 40 C, 2.02g of the nlxture IS fllled into
sui t abl e, 2 m plastic

25
. whersin R represents

AR 0ad;
A & C

R® represents hydrogen, amino or Cy—s alkyl; R® represents Cs—¢ cycloalkyl; and R7 ropresents a

hydrogen atom or a substituent selected from Cj-s alkyl, Ci-s alkoxy, Ci—s hydroxyalkyl, Ca-s

L cycloalky! optionally substitued by Ci-c alkyl, aryl, aralkyl in which the aryl may optionally be

Nt substituted with Ci~4+ alkyl, hydroxy or halogen, allyl optionally substituted with mono- or di-alkyl or
40 alkoxy groups; or a pharmaceutically acceptable derivative thereof. .

4. (t)-cis-4-[2-Amino-(6-cyclopropylamino)-8H-purin-8-yl}-2-cyclopentene-1-methanol.

5. A pharmaceutically acceptable derivative of the compound (x)-cis-4-[2-Amino-(B-cyclopropylamino)-9H-
45 purin-9-yl1-2-cyclopentene-1-methanol.

6. A pharmaceutically acceptable salt of the compound (+)-c|s-4—[2-Am|no-(6-cyclopropylammo)-9H-purm-
g-yl}-2-cyclopentene-1-methanol.

s0 7. A compound according to any of Claims 1 to 5 or a pharmaceutically acceptable derivative thereof for
use in medical therapy.

8. A compound according to any of Claims 1 to 5 for use in the freatment or prophylaxis of HIV infections.

s5 9. A compound according to any of Claims 1 io § for use in the treatment or prophylaxis of HBV
infections.
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moul ds. The suppositories are allowed to cool to roomtenpe .
G 25 Pessaries ng/pessary 30 : Ac[mmmﬂmi@mmm
(63[err]m 250 Anhydrate DextroER0349242B1380. Potato Star€h ¢ v wn s s
363 Magnesi um Stearate 7 1000 35 The above ingreédients are m xed
directly and pessaries prepared by direct conpression of the resulti n(';;

T xtur e, ARk AGORBINASEOUINGID A1y of HaE, 6,8 Plsish i1 s arepmralion g1 8 ey} & the
tested for affB3men of ReePhyIRysqf refrpvirglinfecions PsHBGAEBAIM v i n accordance with the

met hod desgri bed b tsuya.et_ al, Prac t ad. Sci .. Vol 82 .  pp
7096- 7100,‘C‘oé‘tp ﬁ%ﬁﬁ?‘%%g’“’%’ﬁ Wi d"g’g\’]ﬁd’* g@“"??ﬁ‘@%“‘f"i?*’r"]'“ g'gsx'fé}‘u‘e?m&'s‘@z. 7 [err]M
eating a corppound of formula (Il . . .
and 13.7 [err] respectivel y. R Eheat determination with the conpound of
Exanple 5 gave 11 [err]M Determ nation of anti-HBV activity is carried out
by testing the ability of aZcompound to prevent replication of duck HBV in
vitro, in the manner descri ttl eman, Pugh and Sumrers (Journal of
Virol ogy, 58:17-25, 198 : {ocytes are obtained and placed in
culture, and infected w fth duc ﬁé days after infection, the
infected cells are expos to cohcentrations of the testBonpound
for an additional pefy) 0 After this exposure, DNA is
extracted fromeach cHture'of infgcted cells and conpound, and the anpunt
of viraks DNA is specifically deter%’e‘ned and conpared with that obtained
fromsimlar cultures |acking the st conpound. Toxicity Data 55
Determ nation of Gowth Inhibition of Uninfected Mammualian Cells The
capability of candi qate conpounds to inhibit the growth of D98 cells
(h%ﬂ) and L ¥eranR'roRieseMe) was measured by deternination of cell nunber
fol Mowi ffg t hree days exposure of a standard nunber of cells 33 EP 0 349
242 Bl to various dilutipns of conpou (Rideout, J.L., Krenitsky, T.A,
Koszal ka, G W, Cohn, N ~+CHaq, ,E. Y i oh, B., Mt ey . 6., and
WIlliams, R B. (1982) J. M} M. 25: 10-10). The / ber was t hen
conparegl to the nunmber obtalned ifn the abgence jof conpo 2| |
enunerati on was perfornmed byveHer di rect 3 gl | ow ng
trypsini zation of the nonol ayeff, or by spectffophotonetric determi nation of
5 the anmobunt of vital stain t‘aken up by the'cells. _Corrparéble results were
obt & ned with both nethods. Data Anal ysis The concentrati on of conpound
resul tisg i n Sedreif R'CHO R Gle a¢dbiginbetdré G&iNgd aidZ BHbsidis &l etusort gicib fdr\thedsalderet
10 i nt er pol at | groupf with ran ggsnp brsunOér comiltiohsoPrvioih td obvetidhgpracuctoc? gemtortid desired R?
versus the pergeupt oro? repesentscd thiv graue onto whithk may be substituiedean gppropyiatengrevpite form a
anal yses t he dempound obionfiviadl) waereinnB? is a substivterbihiotghonp: oDat a i n t he range of
: B) reacting a compound of formula (i)

36
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{wherein R and R? are hereinbefore defined) or a pharmaceutically acceptable derivative thereof,
with an agent serving to effect formation of the imidazole ring in the desired compound of formula
@®; or
50 i) where a compound of formula ([) is formed, converting the said compound to a pharmaceuti-
cally acceptable derivative thereof; or
ii) where a pharmaceutically acceptable derivative of a compound of formula (I) is formed,
converting the said derivative to the parent compound of formula () or to a further such
derivative.
55
12. A pharmaceutical formulation comprising as active ingredient a compound of formula () as defined in
any of Claims 1 to 5 and a pharmaceutically acceptable carrier thereof. '
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20% to '80% of control were used in these cal cul ations. All

tested in D-98 cells and found to have an [err] val ue of >1ﬂﬂmﬂﬂﬂ1m"m@m
Clains Clains for the foll owi ng ContBPar84a2Biat es: AT, BE, *CHt DE, ¥wRs GB,
I T, LI, LU NL, SE 1. A conpound of formula (1): 20 [err] 25 30 wherein
[err] represents 35 40 and R2 represents branched or straight chain [err]
al koxy, opt 1¥rfaPhaymaseyicy! farmylgtign pacordiag fo) Gpirdin whichythq phammaceutica), {prmuylatien ks formed
[err] cycl oal K} a1ablet gria cabsuien | ky| oxy;  aryl oxy; aral kyl or- aral kyl oxy in

whi ch the ar ont i onal be. sybst it with [err] alkyl, hydroxy or
hal ogen; ﬁaI @Wﬁ%f’ﬁ%‘t"&’ﬂé@eﬁwﬁ % oféﬂ[ err] alkylthio; arylthio or
aral kylthio,in I . i I substituted with [err]

al kyl , hydr(1)'xylf‘ x@%%%fﬁ;eﬁgg'?ﬁaﬁhgﬁ?é cgﬁﬁﬁygééﬁiﬁggg)nts a heterocyclic group
cont ai ni ng an oxygen atomor one or two nitrogen atons, and 3-7 carbon
atoms with optional double bgads in the ring and optionally containing 50
one or ngpe heteroatonms sel egted frogn sul phur and oxygen and optionally

substituted on the ring b [err] al kyl, hydroxy or hal ogen
groups, C3-6 cycloal kylth{¥o, ard kylt qg n which the aryl may be
substituted with [err] aIE¥I, h

i mdazolylthio group ip

roxy AOr hal ogen; or R2 represents an
:N azolyl noiety may be sub%&'}tuted wth
one or nose substituen¥s sel ected from [err]al kyl and C-substitiited with
nitro; or R2 represents an am no groyp which is nono- or di-substituted by
one 55 or two substituents seledted from [err]al kyl, [err]al koxy, [err]
hydroxyal kyl, [err] cycloalkyl optionally substituted by [err] alkyl, aryl,
aral Kyl in which the aryl may optionally be substituted with [err] alkyl,
hydoxy &f hal'Bg@iR R 28" pt i onal |y substituted with nono- or dial kyl or
al koxy groups; and R3 represents hydrogen, amino or [err] alkyl; or a
phar maceut i c?’lg accept abl e derivative thereof. 34 to varaous dilutions
of conpound ( JY. i t8K S
Chao, E Y, Elion, Latter, V.S.,
Chem 25: 1040-10 he cell nunber Wa en conpared t
obt-ained in the absence of conpound. Cell enuneration was Pertorned by
either direct particle counts follow ng trypsinization of the nonol ayer, or
by spect r ophotmaet fepfasshel andhedat stighOdhaid C: LshiikoryToptidhallp bub¥itited bystial BkdxRKRL
up by theecel | gclodigintatsadycialkyt il SycioBlkviox@ indoxitedlalimt bharilidRy MEwWHIEhORe afybingy
Anal ysi s The omptihellyt beasubstifutenl§l withoTrpO ey, iyeia)f br halpgénd CHQ%4lehyithioNCI-o lcyoidalkyith;
(1C50) was cal@ud alkythioeargithieror bralkglihiod whidiOthe iaryl evay optiatally he Substituigd aith€:-efalkylhe
| og of the coryduxylhalepet emnitreaof Birepresests 8 hstacyslic greupt coothiniop an oxyhemaidmuer, ong or
from a conput dwo pitraganaatendaiant 33nearbps atoms with depticpaladauble diords in dhe Feg endneptionally
al gori t hi#f Date@ntpining pre or ampse hedgroatqyus, selected ore Sulehyn andgixyare apd ortiechlly substieedon
cal cul ations. % tingdypermese Gier all.dwdrexy of hriggemgroups) Gsse gslgativihie drafioyithipy whieh
[err] val ue Ofmggrglgﬁqy liassqbatlaqdrfgath.& —¢ alkyl, hydro.xy or hlalogen; or R2 represe.nts an imidazolylthio
- group in which the imidazolyl moiety may be substituted with one or more substituents selected from
N\t Ci-4+ alkyl and C-substituted with nitro; or R? represents an amino group which is mono- or di-
40 substituted by one or two substituents selected from Ci—¢ alkyl, Ci—s alkoxy, C1—s hydroxyalkyl, Cz~7
cycloalkyl optionally substituted by Ci-s alkyl, aryl, aralkyl in which the aryl may optionaily be
substituted with C;-s alkyl, hydroxy or halogen, allyl optionally substituted with mono- or di-alkyl or
alkoxy groups; and R® represents hydrogen, amino or Ci—s alkyl; or 2 pharmaceutically acceptable
derivatives thereof,
45 comprising:
A) treating a compound of formula (1)

oz y
50 N/I \>‘3
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Clainms'for the followng Contracting States: AT, BE, CH
LI, LU NL, SE 1. A conpound of formula (1): 20 [err] 25 m “9‘-“]‘““‘
represents 35 A and R2 represents BPQ349@42B1 straight chaln* ecr M koxy, *

optionally substituted by [err] al koxy, [err] 45 cycl oal kyl ; [err]
cycl oal kyl ; [err] cycl oal k ony g%glox aralk I or aral kyl oxy in which
the aryl may opere Iﬂ"?“f)é saﬁ E'P'f’ %ﬂefW‘H;;}v eQ’F '9";? cﬂ“ﬁ'R” Said

hal | kendfP4PHI"E; [“R $eNng, precurspy o the; d e
e e . o B0 Y b et 1 gi"ufé? 4

i%mé}&?m ulaﬂl) e%r ggﬁ’[‘% a heterocyclic group
t

al kyl, hydroxyg
containlng an nyg wo nitrogen atons, and 3-7 carbon
atons with optional double bonds inthe ring and optionally containing 50
one or nore heteroatons seIectqp from sul phur and oxygen and optionally
substituted on the ring by onejor nore [err]alkyl, hydroxy or hal ogen
groups, [ err] cycloal kylthio | k ioin mhlch the aryl may be
substituted with [err] alkwu, hydr¥xy Or hal ogen; or R2 represents an
i m dazolylthio group in whi the m dazol yl noiety may be substituted with
one or nore substituents s ed qeu[ err]al kyl and G subgtmputed with
nitro, or R2 represent$} group which is nono- or di-substituted by
one 55 15 or two substltuents sel ectéd from([err] afkyl, [err] alkoxy,
[err] hydroxyal kyl, [err] cycloal kyl ®ptionally substituted by [err] alkyl,
aryl, aral kyl in which the aryI may optionally be substituted with [err]
alkyl hydroxy or haloge B 0 tlonally substituted with nono-
k or al khsrein RoapgsH %[ﬁ&efﬂsb pefiged) (06 a RhaImaRg a""ef’ﬁ?ﬁ'?@"'ﬁrde'[l"é'i“’ﬁ *"eéq%yl
a\:a"ph?r nmace ?‘@5 ot %’E%Qp'f’a?ﬂ?%f‘tﬁ‘@ tioy, gk e, Iniqarele @y in the fesired epimppund ef fymylap

2. A Conpound f., Yo atgi il ,gtm?e O %[en%dqg BEE Lol rt]]a LRnssgnt s

in

A5 accor

Y a
formula: ferr] wtﬁ? ﬁi a‘é&&r ally %E’Je Rﬁj(n[polﬂ[deo? Clé QéHnb,
am no of [er r] al rtm aid’ 3&5&'@@ S'&J muld 11 her such
represents a hy@pRgfd atomor a su stltuent s ected [ronr err a

Cerr] alkoxy, (err] hydroxyal kyl, Cerr] cycl oal kyl optlonally substltued

by err 1 a2l K}S[oces&&bdosdin@&&&léﬁﬁ lt tdr mquMera.’aﬁoh 3Ea edmpound®Y fofia (9 l?fﬁé_r&ir{ RDRpresents
subgtituted with Clerr] al kyl, hydroxy or hal ogen, allyl optionally
substitated wth nono- or di-al kyl or

Ho
A.

3. A process according to claims 1 or 2 for the preparation of a compound of formula :

35

a7 -N-k*

N
vl \>z3
HN J:I 1;1
Q'

50

wherein R! represents
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40- ralkoxy groups; or a pharmceutically acceptabl e de”"m ”mm'mﬂ Tﬁ”

()-cis-4-[2-Am no-(6-cycl opropyl am &P)0 949-242B1n- 9-y| | - 2- cycl dpeht ehe-

anol. 5. A pharmaceutically acceptable derivative of the conpound

()-cis-4-[2-Am no-(6-cycl opropyl am no) - 9H 45

purin-9-yl]-2-cycl openfene-1-nethanol. 6. A pharmaceutically acceptable

salt of the co%o -4-12- Am gey{ 6.+ opr opyl awélo) 9pMuri n-

. ( conpowndgaccor di .,/

Cainm 1 to 5 or eutlcally acceable derivative )
d any of Clainmd_1 t¢/5 for use

in medical therapy. 8 A conpound accor di %8
in the treatnment or prophylaxis of HV infections. 55 9. A conpound
according to any of Clainms 1 to 5 for use in the treatment or prophylaxis

of HBV i nf ect i@Ngpresdmts hydrgﬁanoavﬁﬁogorzérzs Byl Be refressMsPOILD Qyddsalkpl BdNGr fePrestnté f
Cainms 140 5 Hy@ogdaSRorh or laNQibSBRMOSeREIe® ol Cas k] CAREIMoxy, -4 hgirdxyaiat, roant
or prophyl axi scygibalye bptonally 3bbstitiee Glyi ©DS alky), i arakiicmt whidhSthe bilyl my pBdheIsSbe
for the preparsabstttedalith &1 GOSN hdtoxyT or fhalbga) allyl dplioratly shestitutsaidwithmdob-adr rai-dlkyl or
conpri sing: 5 alkoxy groupéior & pieahdcaicaly ecapiailendbricivef tharenfil a (11) 10 15 wherein
[err] represents 20 25 A 30 wherein [err] and R3 are as herei nbefore
defi ned and4Z A prpeees angordinga tomiaire o ifay dhe pyapenafipnfob (x)-¢isré{ 2aniing-(§Royclgpropyianvinol-HH-putin-
agent or under9-\d]ca'ﬁ?blm90hee-1s@ﬂb¢nnlg to convert the precursor Z group to the
desired R2 grou or Z represents a thio group onto which nmay be
subst j t ut eddarf RIPRFFOIaF theyprapasatien §f aphermaientical TraHiation ﬁﬂ’tﬁﬂ?"gfacfpﬁ‘ﬂ‘}“ﬁd phfyrmgRdh ei n
R2 1s a substituted thio group; or B) reacting a conpound of fornmula (111)
35 45% wherein [err] and [err]y are hereinbefore defined) or a
pharmaceutical Iy acceptable derivative thereof, wth an agent serving to
effect formation of the imda ﬁl t he deS|red conpound of formul a
(I); or so i) where mula (1) is formed, converting
t he said gconpound to a phar ceptabl e derivative thereof; or
i) wher é a phar maceuti ca erivative of a corrpound of formula
(1) is formed, convertingdthe said deMVative to the parent R)rrpound of

formula (1) or to a further such derivative. 55

) ‘ 'y
30

wherein R! represents

S Y Y

40
and R? represents branched or straight chain C;-s alkoxy, optionally substituted by C; -5 alkoxy, Ca-s
cycloalkyl; Cs-s cycloalkyl; Ca-s cycloalkyloxy; aryloxy; aralkyl or aralkyloxy in which the aryl may
optionally be substituted with Ci-s alkyl, hydroxy or halogen; Ci-s alkenylthio; Cz—s cycloalkyithio;
Ci1—¢ alkyithio; arylthio or aralkyithio in which the aryl may opfionally be substituted with Ci-2 alkyl,
45 hydroxy, halogen or nitro; or R? represents a hetsrocyclic group containing an oxygen atom or one or
two nifrogen atoms, and 3-7 carbon atoms with optional double bonds in the ring and optionally
containing one or more heteroatoms selected from sulphur and oxygen and optionally substituted on
the ring by one or more C1~4 alkyl, hydroxy or halogen groups, Cs—s cycloalkylthio, aralkylthio in which
the aryl may be substituted with Ci-4+ alkyl, hydroxy or halogen; or R? represents an imidazolylthio
50 group in which the imidazolyl moiety may be substituted with one or more substituents selected from
Ci-4 alkyl and C-substituted with nitro; or R? represents an amino group which is mono- or di-
substituted by one or two substituents selected from G5 alkyl, Cy—g alkoxy, Ci1-s hydroxyalkyl, Cs-»
cycloalkyl optionally substituted by Ci-s alkyl, aryl, aralkyl in which the aryl may optionally be
substituted with C1-4 alkyl, hydroxy or halogen, allyl optionally substituted with mono- or di-alky! or
66 alkoxy groups; and R® represents hydrogen, amino or Ci~s alkyl; or a pharmaceutically acceptable
derivative thereof which comprises preparing said compound by a process involving:



acceptabl e carrier thereof. 36 EP0(B48282B42 Bl 13 A pharsm 1
formul ati on according to Claim211l in which the pharmaceutical fornul.ation

is formed into a tablet or a capsule. Cains for the followi ng Contracting
States: ES, GRMgreatingacppepuedd farplafihe preparati on of a conpound of fornul a

12: A pharmaceutical fornulation conprising as active ingrggs onpound :
of formula (1) as defined in any of Clains 1 to 5 and a ph ”@M@gﬁﬁ””m
L s

(1) [err] 20 wherein [err] represents 25 and R2 represents branched or
straight chain [err] al koxy, optionally substituted by Cferr] al koxy,
Cerr] 30 cycloal kyl; Cerr] gcycloal kyl; Cerr] cycl oal kyl oxy; aryl oxy;

ar al kyl or aral kyl oxy in which optionally be substituted with
Cerr] alkyl hydroxy or haldgen; C epglthio; [err] cycloal kylthio;
Clerr] alkylthio; arylthio ortaral kyljthio i ich the aryl may optionally
be substituted with [err] gl | ogen or nitrg;_ or R2
represemgts a heterocyclic oup an oxygen atonqg? one or two
‘nitrogen atons, and 3-7 carbon atons w thjoptional double bonds in the ring
and optionally 35 cont ai ni ng one or ngle het er oat ons sel ected from

sul phur and oxygen and optionally substit®™mted on the ring by one or nore
Cerr] alkyl, hydroxy or hal ogen groups, (ferr]cycloal kylthio, aral kylthio
i n whicks the awhsreimBlyand &t setastheteinbaiete dbfined @jde? vepresente\al precusgelrasoup feyrthehsalddfen;
or R2 repr esengraupawithjaniadent ol ljﬂﬂ@rrﬁonﬂifgh:}ggimm onvestthe brecursal 4 qwun to| thevgssitadyR*nay
be substit ut edoreRr B 6 rrpresantsniihie atayp optp e M3y Be pubstitvied anrappogTipie. groug) tR Jorm and
C- substit ut ed wMPRURdiof fognuladp whesein R ip @ syhstitued %o grPUBH®r no gr oup which is nono-
or dif 40 Bl rereting: & femweyss o3 wo substituents selected from err]

al k%‘, ®err] alkoxy, (err] hydroxyal kyl, [err] cycloal kyl optionally
substituted by Cferr] alkyl, aryl ,,aralkyl in which the aryl may optionally
be substituted with (ferr] al kyl ,Zhydroxy or halogen, allyl optionally
substituted with nmono- or di-alk or oxy groups; and R3 represents
hydrogep, amino or C[err]al kyjy=or 2maceutical |y acceptable
derivatives thereof, 45 conprisiflg: A treating a con‘ggyﬂd of formula
(rr) 50 [err] 37 EP 0 349 242 Bl erein [err] and R3 are ‘as

her ei nbef ore defined and (grecursor group for the said R2
group,w th an agent or under conditi ons! servi ng to convert the precursor Z
group te the desired R2 group; or Z remésents a thio group onto which may
be substituted an appropriate group to forma

(wherein R! and R? are hersinbefore defined) or a pharmaceutically acceptable derivative thereof,
with an agent serving to effect formation of the imidazole ring in the desired compound of formula
35 n; or
i) where a compound of formula (l) is formed, converting the said compound to a pharmaceuti-
cally acceptable derivative thereof; or
. ii) where a pharmaceutically acceptable derivative of a compound of formula (I) is formed,
Nt converting the said derivative to the parent compound of formula (I) or to a further such
40 derivative.
and bringing the resulting compound of formula () into association with at least one pharmaceutical
excipient to form the said pharmacsutical formulation.

6. A process according fo Claim 1 for the preparation of a pharmaceutical formufation comprising an
45 active ingredient (t)-cis-4-[2-amino-(6-cyclopropylamino)-9H-purin-9-yl}-2-cyclopentene-1-methanol.

50
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PO, % LT L 8 St o mmmmmmum
(wherein [err] and R2 are herei nbef d&P0 34X24281) or a phar macedti tal?

accept abl e derivative thereof, 20 wi th an agent serving to effect
formation of the imdazole ring in the desired conpound of forrmula (I); or

e s e e uYieE thot e TR o L PE . 88 I8 Sy g OO

phar maceuti gal ccept erivative of a conmpound of formula (I) is
formed, 2 ¥ \}eymn%""gc%neer?q('gg the said derivative to the parent conpound
of forrrula (1) or to a further such derivative. 2. A process according to
claiml for the preparati o of a conpound of fornmula (lI) wherein [err]
represents 30 [err] 35 3. process according to clains 1 or 2 for the
preparation of a conpound g la: 40 [err] 50 wherein [err] represents
55 38 dherr] [err] rep#Se drogen amno or CJlerr]alkyl; Rerr]
represents Clerr] cycl oaf kyl ; Brepresents a 10 hydrogen atom
or a substituent select ro r] kyl, Cferr] al koxy, Cerr]
hydr oxyal kyl , C[err]{ ycl oajky tionally substitut ed by (Jerr] ak yl,
aryl, aralkyl in whigh the aryl y optionally be substituted with err]
al kyl , hyelroxy or hal ogen, all yI t| onal ly substituted with nono- or
di -al kyl or al koxy groups; or a r maceuti cal |y acceptabl e derivative
thereof. 15 4 A process accord| ng to claiml1 for the preparation of
() ¢i 5-4-[2-am no- (6 cl opropyl am no) - 9H purin- 9-yl]-2-cycl opentene-1

t hanol . 5. "b % for the preparation of a pharmaceutical fornulation
contdi ni ﬁij rrpound of formula (1) 20 [err] 30 wherein Rl represents 40
and R2 represents branched or straight chain [err] al koxy, optionally
substituted by (Jerr] al koxy, Clerr] C}/‘ﬁl oal kyI Cerr] cycloal kyl; Cerr]

cycl oal kyl oxy; aryl oxy; % of ara n whi &b aryl may
optional l,y be substituted w m 4 al kyl, difoxy or hg ;. Cerr]
al kenylthio; Cerr] cycloalk i/ 0; C[err] thio; ar 0 or

aral kylthio in which the aryl may ,ptionally pelsubstituted \(«th derr]

al kyl ,
N\

30 R? verzweigtes oder geradkeitiges Ci-—s-Alkoxy, wahlweise substituiert durch C;-s-Alkoxy, Cs-¢-
Cycloalkyl; Cs—s-Cycloalkyl; Cs;~s-Cycloalkyloxy; Aryloxy; Aralkyl oder Aralkyloxy, worin das Aryl
wahiweise substituiert sein kann mit Ci-+-Alkyi, Hydroxy oder Halogen; C2-C; Alkenyithio; Cs—¢-
Cycloalkylthio; Ci-g-Alkylthio; Arylthio oder Aralkylthio, worin das Aryl wahlweise substituiert sein kann
mit C; —4-Alkyl, Hydroxy, Halogen oder Nitro; oder R? badeutet sine heterocyclische Gruppe, enthaltend

85 ein Sauerstoffatom oder ein oder zwei Stickstoifatome und 3-7 Kohlenstoffatome mit wahlweise
Doppelbindungen im Ring und enthaltend wahiweise ein oder mehrere Heteroatome, gewdhit aus
Schwefel und Sauerstoff sowie wahlweise am Ring substituiert durch eine oder mehrere Ci-4-Alkyl-,

_ Hydroxy- oder Halogengruppen, Cz-g-Cycloalkylthio, Aralkylthio, worin das Aryl mit Cj-4-Alkyl, Hy-
L\ droxy oder Halogen substituiert sein kann; oder R? bedeutet eine Imidazolylthiogruppe, worin der

40 Imidazolylteil mit einem oder mehreren Substituenten, gew#hit aus Ci-s+-Alkyl und C-substituiert mit
Nitro, substituiert sein kann: oder R2 bedeutet eine Aminogruppe, weiche mono- oder disubstituiert ist
durch einen oder zwei Substituenten, gew#hit aus Cy-g-Alkyl, Ci—s-Alkoxy, G1-g-Hydroxyalkyl, C3~7-
Cycloalkyl, wahlweise substituiert durch Ci-g-Alkyl, Aryl, Aralkyl, worin das Aryl wahlweise substituiert
sein kann mit C;~s-Alkyl, Hydroxy oder Halogen, Allyl, wahlweise substituiert mit Mono- oder Dialkyl-

45 oder Alkkoxygruppen; und
RS Wasserstoff, Amino oder Cy-g-Alkyl;
oder ein pharmazeutisch annehmbares Derivat davon.

2. Verbindung der Formel {I) nach Anspruch 1, worin R? die Bedeutung A hat
50 '

Ho
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45. *hydroxy, halogen or nitro; or [err] represents a hete :
cont ai ni ng an oxygen atom or -one or two nitrogen atons, and Hm,m,mﬂ”ﬂm”"‘
atons with optional doubl e bonds i|EPDI3d8R42B1and opti onal | y cbnt@i i ng ome =
or nore heteroatons sel ected from sul phur and oxygen and optionally
substituted on the ring by one or nore Cl1 -4 al kyl, hydroxy or hal ogen
gr oups, C["terVT’b'B%iiB%f‘%D"rpf‘{‘ﬂ'&defafPﬁ'Fekylth| o in which the aryl my be
substituted with C[err] al kyl, hydroxy or hal ogen; or R2 represents an
i m dazol ylthio. 50 group in ) Th_ E‘gl dazolyl noiety may be
SUbStitgted with one or nore subst'™t ue ts | ected fromCl -4 al kyl and
C-substituted with nitro; or R2 represgnts am no group which is nono- or
di - substituted by one or two subst i\t ectek fromCerr] alkyl,
Clerr] al koxy, Cerr] hydroxyal kyl, |Cerr ‘@ optionally
substituted by Cferr] al kyl, aryl, | k whi ch the aryl may optionally
be subsjituted with (Jerr] al kyIH Nhydr hal ogen, allyl optionally
substituted with nono- or di-al kylr or | al koxy groups; and R err]
represents hydrogen, anmino or (ferr] alkyl; e!gk a pharmaceutically
accept abl e derivative thereof which conpris preparing said conpound by a
process involving: 39 EP 0 349 242 B1 A) treating a conpound of fornula
(11) z 10 worin bedeuton:
(rr) 15 R'wherein [err] and R3 are as herei nbefore defined and Z
represents a precursor group for the said R2 group with an agent or under
condi tions serving to ¢ nvert the preﬁorsor Z group to the desired R2

o]

group; or Z represents bup may bl juted an
.appﬁ’*@’prfate group to formaund of f (1) whe err] is a
substituted thio group; or gacting a upRd of for [11) 20 [err]

25 (wherein [err] and R2 are “her dinbefore defin d) or a pharfaceutically
acceptabl e derivative thereof, with an agent serving to effect formation of
the imgazole ring in the desired conpound of fornula 35 (1); or i)
where a conpasigssBisiol, it ddr &:L-alksi; forned, converting the said conpound to
a pharmaceut gs cggjdymoaq&p%t abl e der| vative thereof; or ii) where a

phar maceut i cat by viessdidaBMoAah BMaRtithene galani aGsDﬁp-Q-!AIRﬂ Of-s-AREFLE Qs L drodySkyl,
fored, conveskioggodiye wanlvélsed eubstitaiért dGch @1 LshkyR ar@ N Aralk@ RGN BasOAryl @éHiAbisa
(1) or %0 a bubstitli@t seirlkdhn 48k Ci~+Alkyl, Hyd@ey bdsdHalugon, Ay wahivelg substitiset mie 8shd-i Ng
conpound of bder Dlalkgl- 4db) Alkaryguppesoci ati on with at | east one pharnaceuti cal
exci pi ent t oodeppimphadmeazsatisch gphabmberesdrivas dbvob.or nul ati on. 6. A process
according to Caim1l for the preparation of a pharmaceutical fornulation
conpr i si ngh aff)-ag4-[2-Amige@icycioprongareinn) Stourin-8-yl-2-cyclopenten-1-methanol.

‘([err])%cis- 4L2 am no- ( 6- cyclopropé/l am no) - 9H purin-9-y A 2-cycl opent ene- 1
- met hanol .5 5Bhayg; isch annehmbares Derivat der Verbindung (+)-CIs-4-[2-Ammo-( -cyclopropylammo)-9H-pu-

rm-9-y|]-2-cyclopenten-1 -methanol.

|\ 6. Pharmazeutisch annehmbares Salz der Verbindung (£)-cis-4-{2-Amino-(6-cyclopropylamino)-9H-purin-9-
40 yl}-2-cyclopenten-1-methanol.

7. Verbindung nach mindestens sinem der Ansprliche 1 bis 5 oder ein pharmazeutisch annehmbares
Derivat davon zur Verwendung in der medizinischen Therapie.

45 8. Verbindung nach mindestens einem der Ansprliche 1 bis 5 zur Verwendung bei der Behandlung oder
Prophylaxe von HiV-Infektionen.

8. Verbindung nach mindestens einem der Anspriiche 1 bis 5 zur Verwendung bei der Behandlung oder
Prophylaxe von HBV-Infektionen.
50
10. Verbindung nach mindestens einem der Ansprliche 1 bis 5 zur Verwendung bei der Herstellung eines
Arzneimitisls zur Behandlung oder Prophylaxe von Retrovirusinfektionen oder HBV-Infektionen.

11. Verfahren zur Herstellung einer Verbindung der Formel (I) wie in Anspruch 1 definiert, umfassend:
85
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—
EP: 0 349 242 Bl PatentansprUche PatentansprUche flr fol gend

Vertragsstaaten: AT, BE, CH DE, FR GB, IT, Li, LU NL, Sﬂml%ﬂmﬁmwlm
der Fornmel (1): 5 10 worin bedeut enEP\0-349 242 B1 25 30 *

ver zwei gt es oder geradkettiges Cl-s Alkoxy, mahlmelse substituiert durch

Cl- 6- Al koxy, cl oal kyl ; - Cycl oal kyl ; C3-g- Cycl oal kyl oxy;

Aryl oxy; Aral kyl“)'?ﬁ!f G'APQPWFWWQ%F‘!"HG'&!&S Aryl wahl wei se substituiert

sein kann mt Cl-4-A kyl, Hydroxy oder Hal ogen; C2-CS Al kenylthio; Cs-6-
Cycl oal kyl thio; Cl-6 -Alkylthio; Aryl thio oder Aral kylthio, worin das Aryl
wahl wei se substituiert sein ,t C -4-A kyl, Hydroxy, Hal ogen oder
Nitro; odor R2 bedeut et i sghe C?uppe ent hal tend 35 ein
Sauer st of fatom oder ein ¢dor of fatome und 3-7 Kohl enst of f at one
mt wahl wei se Doppel bi ndugen i | ent hal t end wahl wei se ei n oder
nehr er e Het er oat one, eyvahi hwef el und Sauerstoff sowi e WEB wei se am
Ring subsgituiert durch eine oder pehrere Cl -4-A kyl -, Hydroxy- oder

Hal ogengr uppen, C3-s-Cycloal kylthig! Aralkylthio, worin das Aryl mt
Cl-4- Al kyl, Hy- droxy odor Hal ogen®substituiert soin kann; oder R2 bedeut et
el ns | m dazol yl t hi ogruppe, worin der 40 | m dazolylteil mt einem oder
nmehr eren Subst i worartie@sutengew hlt aus Cl-4- Al kyl und C-substituiert mt

Nitro, swbstituRert sein kann: odor R2 bedeutet eine Am nogruppe, wel che
nmono- ‘oder disubstituiert ist durch einen odor zwei Substituenten, gew-hlt
aus C1-6-Al kyl, Cil-s-Al koxy, G -6-Hydroxyal kyl, C3-7- Cycloalkyl

wahi wei se substltU|ert du Al kyHp Ar al kP das Aryl
wahlmelse substituiert soin k jyt Cl - 4-|A , Hydrox Hal ogen,
Al Y, wdhl wei se substituiert no- odey Al kyl = 45 odor

Al koxygr uppen; und R3 Wasser st Am no odo 1 -6 -A kyl~—0der ein

phar mazeuti sch annehnbar es Derlvat avon. 2. VErdindung der Férnel (1) nach
Anspruch 1, worin Rl die Bedeutung A hat 50 H4 41 EP 0349 242 B

C L M, S 3. Verbindung nach Anspruch 1 der Fornel: 5 10 is wor n

25
bedeuten:” Rl worin R' und R® wie oben definiert sind und Z eine Vorldufergruppe flir die R2-Gruppe bedeutet, mit

einem Miits! oder unter Bedingungen, welche dazu dienen, die Z-Vorldufergruppe in die erwiinschie
R2-Gruppe umzuwandeln; oder Z bedeutst sine Thiogruppe, auf welcher eine geeignete Gruppe
U/ substituiert sein kann, um eine Verbindung der Formel () zu bilden, worin R2 eine substituierte
30 Thiogruppe ist, oder
B) Umsstzen einer Verbindung der Formel (Iil)

36

(I

45 (worin R' und R2 wie oben definiert sind) oder eines pharmazeutisch annshmbaren Derivats davon,
mit sinem Mittel, welches dazu dient, die Bildung des Imidazolrings in der erwilinschten Verbindung
der Formel (l) zu bewirken; oder

i) wenn eine Verbindung der Formel () gebildet wird, Umwandeln der Verbindung in ein
pharmazeutisch annehmbares Derivat davon; oder

50 if) wenn ein pharmazeutisch annehmbares Derivat einer Verbindung der Formel () gebildet wird,

Umwandelin des Derivats in die Stammverbindung der Forme! (I) oder in ein weiteres Derivat.

12. Pharmazeutische Zubereitung, umfassend als Wirkstoff eine Verbindung der Formel (I) wie in minde-
stens einem der Anspriiche 1 bis 5 definiert, und einen pharmazeutisch annehmbaren Triger hierflir.
55
13. Pharmazeutische Zubereitung nach Anspruch 11, wobei die pharmazeutische Zubereitung zu einer
Tablette oder einer Kapsel ausgebildet ist.



20: 25 R3 Wasserstoff, Amno der Cl -6 -Alkyl; R6 C3-s

ein Wasserstoffatom der ein Substituent, geWAhIt aus Cl -s bﬂmuﬂmnm"m”,m
-s- Al koxy, CG -s-Hydroxyal kyl, Ca-EPOC@aB@42BY|, wahl wei se su

durch C1-6-Al kyl, Aryl, A«alkyl worin das A«yl wahl wei se 30

substituiert sein kann mt C-4 AIkyI Hydr oxy oder Hal ogen, Allyl,
wahl wei se Ratgytansprichs U folgengs, Mertragsstaatep " EP oder Al koxygruppen; oder ein

pharmazeutj s nneh s EErl t

()-cis-4-[®- &%Fﬁ@"(%qg PErSE PORVI®, EWP ‘g§ﬁfﬂﬂp } n-9-yl J- 2- cycl opent en- 1- net ha
nol. 35 5. Pharmazeuti sch annehnbares Derivat der Verbi ndung

()- cis-3 [ 2- Am no- ( 6- cyclopropyla@-no) 9H pu- rin-9-yl]-2-cycl openten-1

- et hanol . K. > 6. Pharnazeuti gch anne ares Sal z der Verbi ndung
()-cis-4-[2-Anino- (6- cyclopropy “Rurin-9- 40 -

yl ]-2-cycl openten-1 -nethanol .¥7. VerfBi ndun gﬁch m ndest ens ei nem der
AnsprUche 1 bis 5 oder ein pha nazeud sch a nbares Derivat davon zur
Verwendung in der nedi zi ni eL§$per ie. 8. Ver bi ndung nach m ndest ens
ei nem der Ansprache 1 bis zur wendu % bei der Behamdl ung oder

Pr ophyl axe von HIV-Infektlonen 9. Verbi ngdung nach m ndestens el nem der
Ansprlche 1 bis 5 zur Verwendung bei der @Bkhandl ung oder Prophyl axe von
HBV- | nf @kt i onen. 50 10. Verbi ndung nach m ndestens ei nem der AnsprUche 1
bis 5 zur Verwendung bei der Herstellung eines Arzneimttels zur Behandl ung
oder Prophyl&&@‘@ﬂﬂmﬂetrOV|ru5|nfektlonen oder HBV-I nfektionen. 11

Ver f ahren zuR'Her st el | ung ei ner Verbindung der Formel (1) wie in Anspruch 1
deflnlert unf assend: 55 42 EP O 349 242 B1 _ L
. SN AR %ﬁgandel eln r Verbi ndung der _kormel (11)

at 10 beggut 2 2 25
worin R1 und we o en‘beflnlert S erne Vorli ppe fUr die
R2- G uppe bedewet it elnemMttel t er Bedi ngunge Zl che dazu

di enen, ,die Z-Vorlgufergruppe in die erwOnschte R2- G uppe unzuwandel n; oder
Z bedeutet eine Thiogruppe, auf welcher eine geeignete G uppe substituiert

sein kann, U §bifeidley Bidd Yenaketlfss Ol DMoxy(, IWahiwblsd sitaftitert \WReH 1T B2AIR) €C; -
substi t ui ert @yshikyl; Cq—s-OydlofIA; L'@aﬂ?—C#o?Jalkyl €Rryloxy; Aralkyl oder Aralkyloxy, worin das Aryl
W wahlweise substituiert sein kann mit Ci-4-Alkyl, Hydroxy oder Halogen; G; -s-AlkenyIthlo, Ca—g-
30 Cycloalkylthio; C1—s-Alkylthio; Arylthio oder Aralkylthio, worin das Aryl wahlweise substituiert sein kann
mit Cy-4-Alkyl, Hydroxy, Halogen oder Niiro; oder R? bedeutet eine heterocyclische Gruppe, enthaltend
ein Sauerstoffatom oder ein oder zwei Stickstoffatome und 3-7 Kohlenstoffatome mit wahlweise
Doppelbindungen im Ring und enthaltend wahiweise ein oder mehrere Heteroatome, gewihit aus
Schwefel und Sauerstoff sowie wahlweise am Ring substituiert durch eine oder mehrere Cj-4-Alkyl-,
85 Hydroxy- oder Halogengruppsn. Cas-g-Cycloalkylthio, Aralkylthio, worin das Aryl mit Ci-s-Alkyl, Hy-
droxy oder Halogen substituiert sein kann; oder R? bedeutet eine Imidazolyithiogruppse, worin der
Imidazolylteil mit einem oder mehreren Substituenten, gew#hlt aus Ci-4-Alkyl und C-substituiert mit
Nitro, substituiert sein kann; oder R? bedeutet sine Aminogruppe, welche mono- oder disubstituiert ist
L durch einen oder zwei Substituenten, gewZhlt aus Cy-¢-Alkyl, Cy~s-Alkoxy, Ci1~s-Hydroxyalkyl, Cs-7-
.40 Cycloalkyl, wahlweise substituiert durch C;-g-Alkyl, Aryl, Aralkyl, worin das Aryl wahlweise substituiert
sein kann mit C;-4-Alkyl, Hydroxy oder Halogen, Allyl, wahlweise substituiert mit Mono- oder Dlalkyl-
oder Alkoxygruppen; und :
R® Wasserstoff, Amino oder Ci—g-Alkyl;
oder eines pharmazeutisch annehmbaran Derivats davon,
45 umfassend:
A) Behandeln einer Verbindung der Formel ([l)

50
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\I?\I) i; llJ’rAr\sﬁI%zezoeiélger ver bl(\r/]\glrjlng (Ii(lar uﬁgr gl vm'(:al l)%)ean dngi niert si n’(mmum,“u” M ,“",

phar mazeuti sch annehnbaren Derivats EROS43 248 B1ieinem Mttel, wel che$ dizu®
di ent, die Bildung des I rri dazol rings in der erwlUnschten Ver b| ndung der

For rrel (I')*zu bew r Q i) wenn eine Verhi ndung der For Tt A

gebi | det Wi rd, W&ﬁd@drﬁ d"é?r°b9'éi"‘ﬁ'f"ﬁ'aﬁ‘ "'F’rF Qe Vorplgr f jol d’haéff?&l% ?Fﬁ'éf?;g;‘gt:

Deri vat davon IoderunterB lﬁe %
Derivat einer ﬁ’ 'qgl’ |° v ‘;gqeeg'f L\§$ : ee B%tg ruppe
Deri vat s | n di e 'B Ef'ur‘f&’ %l'? ormeh &b = R' Pn °|’"§ substituierte
Derivat. 12. Ph m‘assend al s erstoff ei ne
Ver bi ndung der I?%r Eb?‘a?‘gvm e |n E‘gﬁ‘géqlgns ei nem der AnsprUche 1 bis 5
definiert, und eonen pharmazeutisch annehnbaren Tr~ger hierfU. 55 13.

Phar ITB.ZEUtI sche Zuberei tung nach Ansprﬁlch 11, -wobei die pharmazeuti sche
Kaph?FI ausgebi | det ist. 43 EP O

2 pat ent anspr Uche ffr fol gende
rstellung eine er bi ndung der

Zubereitugg zu einer Tablette oder ei
349 242 1 SI1 1111c 111111 11111 | Wa's
Vertragsstaaten: ES, GR 1. Verfahr¥n zur
Fornmel (1) 5 10 N 15 worn beédeuten: R .o 20
A. 25 R2 verzwei gtes oder geradk P~ el koxy wahl wei se
substitui®rt durch Cl-6-Al koxyt '2:3 6- a/cl oal ‘ki: C3- 6- Cycl oal kyl ;

C3- 8- Cycl oal kyl oxy; Aryl oxy; Aral kyl odor Arag kyloxy, worin das Aryl

wahl wei se substi t ui ert sel n kann mt Cl-4-AKyl, Hydroxy oder Hal ogen;

01- 6- Al kenyf It hi o, (é\\/mloalk Ith|o Cl-6 -A kylthio; Arylthio
odet_Ar al kyl t hi d‘”°’\ﬂ(ﬁ |”'H"l ﬂag"eRP d @?@W%’F‘i"hé efmbaren Desiyats geyon,
- 4- A kyl 2"Hydr 0 t ei ﬂla? a‘;};}% rlég dﬁl FIPIB dl%ﬁlgiyn ﬂelagalpréqs inglet érwt]nschten Verbmdung

het er ocycl [ sche &%&%L‘f Fnr Sf’i e}‘!I}‘v{leltrt(‘gomg\odedremeﬁ’am r?gﬂ‘du" m sin

Stickst of f at one u%
Ri d t hal t
Cndel sl o Sy *"ﬁ‘gza%% o {@aﬁﬁﬁéﬁéﬁ ﬁz.,,ﬁﬁ%é;%ﬁﬁ“’

odor rrehrere a -4- kyI roxy | ogengr uppen.

C3-s- Cycl oalakyidraireh neth Nnéﬁ)dcﬁ iz HeV¥RYiNing eHBEVeNdintung der Fértnarn AlokilY R1 diéTBadetiumyd

oder Hal ogen spdpstituiert sein kann; oder R2 bedeutet eine
| m dazol yl t hi ogruppe, worin der Im dazol ylteil mt einem oder nmehreren
Substi tuest en, gewAhlt aus Cl.-4-Al kyl und C substituiert mt

Ho 1 —
-

3. Verfahren nach den Anspriichen 1 oder 2 zur Herstellung einer Verbindung der Formel:

35

50

worin bedeuten:
R1
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7

Nitro, *substituiert sein kann; odor R2 bedeutet eine Am nogruppe,” wel che

nono- oder disubstituiert ist durch einen oder zwei Substitu

aus O -.6-Akyl, G -G Al koxy, C -cErg3t92422Bky|, C3-7- 40 mmummmm l"l
wahl wei se substituiert durch C1 -6-A kyl, Aryl, Aralkyl, morln das Aryt s
wahl wei se ssubstituiert sein kann mt Cl1 -4-Al kyl, Fwdroxy oder Hal ogen,

Allyl, wahl wei se substituiert mt Mpno- oder Di aIkyI- odor A koxygruppen

und’ R3 \Wagkerst no odor Glob - Wi oder eyme

annehnbar en ' .

der Fornpel (11
1 ST * wory und R3 wi e oben e lert sind und ZX é

Vor | auf ergruppe fOr die R2- G uppe bedeutet, mt einem M ttel oder unter
Bedi ngungen, Rmﬁggggm@aammqbg@e Alicfli € Z- Vbrlaufergruppe in die erwnschte
R2- G uppe unpum@g@g&&mquﬂ edeut et eine Thi ogruppe, auf wel cher eine
geei gnefpe G RPHIR Wabdarstoirktorh eaetr oih Bubstiluai, YowsHiN a8¢ O£ WRYINC1eHAREKy A6 Lo -Firdi@aiky(, | )
zu bil den, wWolliTybalkyl, Wanhiasids bubktithiet Gt Ci—s-Alkyl, AR AgkYPREN Gds, AidedhivB)se
Unset zen ei neubsti@srbsamdkang niteC: -F~Alkyretyd(oky &der Halogen, Allyl, wahlweise substituiert mit Mono-
NU2 15 oder Dialkyl- oder Alkoxygruppen; ,W i N (worin Rl und R2 w e oben
definiert si o) eivsbepharmazeetisciparashmibawa Deveth damamehnbar en Derivats davon, 20
mt einem Mttel, welches dazu dient, die Bildung des |Inmi dazolrings in der
erw nscht eéh ‘Mab‘pmd%mg\nwh thuh'éqrstq"w)g von (syeiwitidcAmino-Geruplorrpylaming) SHeruripes-vik
Ver bi ndung déeydogemanti-pethanglebi | det wi rd, Umwandel n der Verb| ndung in ein
pharmazeut i sch annehnbares Deri vat davon oder. i) Pharnazeutlsch
annghnbar s YRPMga e diertieiungeing AReCreputishen Zybaiiungs P')thaﬁ%ﬂﬁ'l q"@é’? bififiyng denlrormel
umnande?n de® Derivats in die St ammver bi ndung der Fornel (1) oder in ein
weiteres Derivat. 2. Verfahren nach Anspruch 1 zur Herstellung einer

Ver bi ndung der Fornel (1), mnrl R1 d|e Bedeutung A hat 30 40 35 3.
Ver f ahren nach den AnsprUchen oder ’}ur Her st el | ung ei ner Verbi ndung der

Fornel : 40 p7 qulN N Al 50 worin
bedeuten: R5 \\ 1 '
L T
- N @

~ |
zl

worin bedeuten:
35 R'

. - Ho <
\J HO | - | HOW@ 8. @
40

R? verzweigtes oder geradkettiges C;-s-Alkoxy, wahlweise substituiert durch Cj—¢-Alkoxy, Ca—¢-
45 Cycloalkyl; Ca-s-Cycloalkyl; Ca-s-Cycloalkyloxy; Aryloxy; Aralkyl oder Aralkyloxy, worin das Aryl
wahlweise substituiert sein kann mit Ci—4-Alkyl, Hydroxy oder Halogen; Ci-s-Alkenylthio; Ca—s-
Cycloalkylthio; Ci—¢-Alkylthio; Arylthio oder Aralkylthio, worin das Aryl wahlweise substituiert sein kann
mit Ci-s-Alkyl, Hydroxy, Halogen oder Nitro; oder R? bedeutet eine heterocyclische Gruppe enthaltend
ein Sauerstoffatom oder ein oder zwei Stickstoffatome und 3-7 Kohlenstoffatome mit wahlweise
50 Doppelbindungen im Ring und enthaltend wahlweise ein oder mehrers Heteroatome, gew#hit aus
Schwefel und Sauerstoff sowie wahlweise am Ring substituiert durch eine oder mehrere Cj-4-Alkyl-,
Hydroxy- oder Halogengruppen, Ca-s-Cycloalkylthio, Aralkylthio, worin das Aryl mit Ci-4-Alkyl, Hy-
droxy oder Halogen substituiert sein kann; oder R2 bedeutet eine Imidazolyithiogruppe, worin der
Imidazolylteil mit einem oder mehreren Substituenten, gewdhit aus G;-4-Alkyl und C-substituiert mit
65 Nitro, substituiert sein kann; oder R? bedeutet eine Aminogruppe, welche mono- oder disubstituiert ist
durch einen oder zwei Substituenten, gewihit aus Ci-s-Alkyl, Ci-s~Alkoxy, Ci-g-Hydroxyalkyl, C3-7-
Cycloalkyl, wahlweise substituiert durch Gq-s-Alkyl, Aryl, Aralkyl, worin das Aryl wahlweise substituiert
sein kann mit Gy -4-Alkyl, Hydroxy oder Halogen, Allyl, wahlweise substituiert mit Mono- oder Dialkyl-

p

46



45: . EP O 349 242 Bl _
L M 5 R3 Wasserstoff, Amno der G -s-Alkyl; R6 C3-6- cyc Immui!!nmlﬂ(ml
R7 ein Wasser st of f at om oder ein Subiﬁamwmemhlt aus Cl

-6- Al koxy, C, -6-Hydroxyal kyl, C3-6-Cycloal kyl, wahl wei se subSti‘tui‘er

durch G -6- Al kyl, AryI Ar al kyI worin das AryI wahl wei se substituiert sein

kann mit Cl ZPdﬂl V o r HaI ogen, Allyl, wahlweise substituiert
mt Mono- oder oder eines pharmazeutisch
annehnbar-en De ch 1 zur Herstellung
von ()-cis-4-12 d':ig (Sﬁu@ omﬁﬁ@ ﬁ%‘ﬁ"nbeg'ﬂéj * 2-cycl openten-1
-met hanol ® 5. Ve ren Zar T °fung |ner phar rrazeutl schen Zubereitung,
ent hal tend el ne Verbl ndung der Fornel 20 (1) 25 N~ 30 worin bedl euten:
35 Rlo - 4
40 R2 verzwei gt es oder geradk

dlurch Clp-r- Al koxy, Ca-r6-
- Cycl oal kyl oxy; Aryl oxy; Aral kyl
roxy oder Hal ogen; G

substituiert sein kann Mg C -4-
-B- Al kenyl t hi o; Ca-s- Cycligal kylt -6-Al kylthio; Arylthio oder
Aral kyl thio, worin dasfy t bstituiert sein kann Mt @

-4- Atkyl ,;sHydroxy, Hal dgen. oder Nitr v oder R2 bedeoutet aine

het er ocycl i scha G uppe ant haltend amm §auer stof fatom oder ein oder zwei
Stickstoffatome und 3-7 Kohlenstolfatghe mt wahl wei se so

Doppel bi ndungen i m Ring und ent hal tend wahl wei se amm odor nehrere

Het gr pat oma, gewdhl t aus Schwefel und Sauerstql f SOWI vvahl |se amRin gmlt

subst it UIZ%rt duMem LHI amgrob%F u@?rbsua und Zﬂlng))lprlﬁuf dle uppe bedsutet,

Hal ogangr uppen ﬁ%&‘ gﬂ W°'°g‘§§u?‘:£$ ” §grplinschte
e G e B R .
eine Im dazol yl t.,h ﬁ e%% Qeior O al nem o

mehr eren ,Subst i AI kyI und C-substi tui ert mt 65
Nitro, gStl tu}Bgrgt selnfelﬂ \yr?ﬁ)lmhu L&Er Qﬁm?)ﬂrgl eut et ei ne Anm nogruppe, welcha
nono- oder di substituiert ist dl urch ei nen odor zwei Substituenten, gew-hlt
aus G -r-Akyl, G -B-Allkoxy, Cgt-r-Hydroxyal kyl, C3-7- Cycloal kyl,
wahiiwei se substituiert durch C1 -r,-Akyl, Aryl, Aralkyl, worin das Aryl
wahl wei sgosubstituiert sein ka t CIN;{4 Al kyI Hydr oxy odor Hal ogen,

Al lyl. wahiwei se substitui ertNr( MOWYO- or Dai akyl 46

A

1. 40, . S -0
-G Al koxy, wahi wei se substlituiert

| ; C3 -B-Cycloal kyl; 03-8

k%l oxy, worin das Aryl wahiwei se

NH (o)
35 {
1
R
% (worm R und R? wie oben definiert sind) oder eines pharmazeutisch annehmbaren Derivats davon,
40 mit einem Mittel, welches dazu dient, die _Bildung des Imidazolrings in der erwlinschten Verbindung

der Formel (1) zu bewirken; oder
i) wenn eine Verbindung der Formel () gebildet wird, Umwandein der Verbindung in ein
pharmazeutisch annehmbares Derivat davon; oder
i) wenn ein pharmazeutisch annehmbares Derivat einer Verbindung der Formel (I} gebildet wird,
45 Umwandein des Derivats in die Stammverbindung der Formel (1) oder in ein weiteres Derivat,
und Zusammenbringen der resultierenden Verbindung der Formel (I) mit mindestens einem pharma-
zeutischen Triger zur Bildung der pharmazeutischen Zubereitung.

6. Verfahren nach Anspruch 1, zur Herstellung einer pharmazeutischen Zubereitung, umfassend als
50 Wirkstoff (x)-cis-4-[2-Amino-(6-cyclopropylamino)-8H-purin-8-yl}-2-cyclopenten-1-methanol.

55
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EP- O 348 242 Bl i L Lilitil ritill ril11z11 111 lii *
1L M S oder Al koxygruppen; und R3 Wasserstoff, Am no od¢ Iﬂ[ 2| | |
oder ein pharmazeutisch annehnbar cEP D349 242 Btlavon, unf assenﬁw "“ﬁl“lﬂlwsl ”!Il :
Her stel | ung der Verbindung durch ein Verfahren, beinhaltend: "5 ° - A)

Behandel n -ei ner Ver bi ndung der Fornel (11) 10
N IN ~N Revendications vV

U
1S~~~~~~~1 Revendjogtions pour les Eljts ¢qntragtants quivents,; AT, BE Gt DEFR, BBy 1T: L i'-Ht(j“‘a 76 z

ei ne Vorl auf ergruppe, | i e R2- G uppe bedeutet, mt einemMttel oder
unt er Bediaihgg?@?ﬁg,)&?@'l"@[?égdazu di enen, die Z-Voridufergruppe in die

erw i nséhte R2- G uppe unzuwandel n; oder Z bedeutet eine Thi ogruppe, auf

wel cher ei ne geei gnete G uppe substiﬁ?ﬂ ert sein kann, urn eine Verbindung
der Formel (1) zu bilden, worin R2 g'ne substituierte Thiogruppe ist, oder
25 B) Unsetzen einer Verbin Formel (111) 30

92 N 14,(worin RI und R2 wi e obeN sin oder el nes pharmazeuti sch
annehnbaren Derivats davon, 40 tel, welches dazu dient,
die Bil dung des | m dazolringsg i Wpgcht en Ver bi ndung der Fornel (1)
zu bew rken; oder i) wenn ei erb@hdung er Fornmel (1) gebildet wrd,
Umnvandel n der Verbi ndung in phar mazeut] sch annehnbares Derivat davon;
oder ii¥% wenn ein pharmazeuti sch annehnbar Derivat el ner Verbindung der
Formel (1) gebildet wird, 45 UnwalRdel n des D&nivats in die

St ammver bi ndung der Fornel (1) oder in ein weiteres Derivat, und
Zusammenbringen der resultierenden Verbindung der Formel (1) mit mndestens
ein@g;pharna:”@éﬂ%*%ﬁh@ﬂé#mﬁger zur Bildung der pharmazeutischen
Zubéreifung. 6. Verfahren nach Anspruch 1, zur Herstellung einer

phar mazeuti schen Zuber ¢jg-+ngna upf ass@d.al o] Lt ks of, f
()-cis-4-[2-Am no- (6-cycl op W an no) - ki n-9-yl ] | openten-1
-met hanol . 55 47 Revend ons Reveny l.ons pour Etats

contracgants sul vants: AT, , , DE, . GLHT, Li, < (L, SE 1
Conpose de formule (1): _2 15 R Hans laquelle represente 20

ot R2 représente une chalne alkoxy en Ci-s droite ou ramifiée, éventuellement substituée par alkoxy en
U/ Ci~s, cycloalkyle en Ga~s ; un cycloalkyle en Ca-¢ ; un cycloalkyloxy en Cg—g ; un aryloxy ; un
30 aralkyle ou un aralkyloxy dont I'aryle peut éventueliement &tre substitué par alkyle en Ci-4, hydroxy ou
halogéne ; en C2-C¢ un alkénylthio en Ci—s ; un cycloalkylthio en Ca—¢ ; un alkylthio en Ci—s ; un
arylthio ou un aralkylthio dont l'aryle peut éventuellement étre substitué par alkyle en Ci-¢, hydroxy,
halogéne ou nitro ; ou bien R? représente un groupe hétérocyclique contenant un atome d'oxygéne ou
un ou doux atomes d'azote, et 3 & 7 atomes de carbone avec éventuellement des doubles fiaisons
35 dans le cycle et contenant éventueliement un ou plusieurs hétéroatomes choisis parmi le soufre et
I'oxygéne et éventuellement substitué dans le cycle par un ou plusieurs groupsments alkyle en Ci—4,
_hydroxy ou halogéne, cycloalkylthio en Cs-s, aralkylthio dans lequel l'aryle peut &tre substitué par
alkyle en Ci-4, hydroxy ou halogéne ; ou bien R2 représente un groupement imidazolylthio dans lequel
(7 la partie imidazolyle psut &tre substituée par un ou plusieurs substifuants choisis parmi alkyle en Ci-4
40 et nitro porté par un carbone ; ou bien R? représente un groupement amino qui est mono- ou bi-
substitué par un ou deux substituants choisis parmi alkyle en Ci—s, alkoxy en Ci—g, hydroxyalkyle en
C1 -5, cycloalkyle en Ca—7 éventuellement substitué par alkyle en Cy—g, aryle, aralkyle dont I'aryle peut
éventuellement &tre substitué par alkyle en C1-4, hydroxy ou halogéne, allyle éventusllement substitué
par des groupements mono- ou di-alkyle ou alkoxy ; et R® représente un hydrogéne, un groupement

45 amino ou un alkyle en Ci— ; ou un dérivé pharmaceutiquement acceptable de celui-ci.

2. Composé de formule (l) selon la revendication 1, dans laquelle R! représents A.

50 MO
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25- et R2 represente une chal ne al koxy en 0l1-s droite ou ra _
eventuel | enent substituee par al koxy en G -s, cycloal kyle enummsml““m“mm“‘
cycl oal kyl e.en C3-6 ; un cycl oal kyI EPVO 923283 ; un aryl oxy‘

aral kyl e ou un aral kyl oxy dont |"'aryle peut eventuellenent 8tfe Substitud
par al kyle en Cl -4, hydroxy ou hal ogene ; en C2:C6 un alk~nylthio en G -s
©un cycl oaP'kﬁW?sSsé'ﬂn'WVB"d'ca't?ma‘FW!"PHl oen G -6; un arylthio ou un

aral kylthio dont |"aryle peut event ueI | ement etre substitue par al kyle en

G -4, hydroxy, hal ogene ou nitro ; bien R2 represente un groupe

het er ocycl i que contenant un atone d x-ygun-e-ﬂé un ou deux atones d' azote,

5 ..
et 3 A7 atones de carbone avec eventuel jenrent des doubl es |iaisons 35
dans | e cycle et contenant eventuelle pl usi eurs het er oat ones

choisis parm |e soufre et |'oxyggne e substitu6 dans le
cycle par un ou plusleurs groupenents en - hydr oxy ou hal ogene,
cycloal kyjthio en C3-6, aralkylthio | "aryl e peut etre substitue
par al kyle en G -4, hydroxy ou h bneh] ou en R2 represente un
groupenent i m dazolylthio dans lequel its, la tie imdazolyle peut 8tre
substituee par un ou plusieurs substituants choisis parm alkyle en G -4
40 et nitro port6 par un carbone ; ou bien R2 represente un gr oupenent

am no quirs est dawrlanuelpR' Iprésentdhst i t ue par un ou deux substituants choisis
parm alkyle en G -6, alkoxy en G -6, hydroxyal kyle en G -6, cycloal kyle
en C3-7 eventuell ement substitue par alkyle en G -6, aryle, aralkyle dont
| " aryl e peut eventuel | enRotr8iKe substm al kylnb-= /. 4, hydroxy ou
halogene allyle eventuelle Hes group 5 nobno- ou

\T/kyl & ou al koxy ; et R3 bsent e un e ment 45
am no ou un alkyle en G -6 ; n derlve Oﬁ'aceutl querrenfaccept abl e de
celui-ci. 2. Conpose de forrmule (I) selon I a revendication 1, dans |l aquelle
R1 represente A. 50 H~~~ ~ A. 55

48 EPz,Q 34 %é&é@ﬂte un hydro rou eme:nt'L a%&&%%%kﬂé%&lé% | F{GI repr@sente un
Conpose sel on @oafk?l!‘ R i Galgt g’nregrésdf Qfole| Bhydregene ou un substituant choisi parmi un alkyle -
R 10 15 %95(31 LadimedikoRy Bh & ENNBMyHoRakfle 3R Ci—s, URTYEISHKYBSHNEL s Wentuslioment
hydrogene, un.sGsB® BarBNkylo BRICIG, @iolstali fena% golit Svontifliorhéh BIRSQBSHUSWAr alkyle
cychoal kyl e ernCa=4ShyidroRy olfalogEHal e BlisntubliBmarit QEbtitGY iy BésQEiP&madts nbio- ou di-alkyle
substi tuant choiakoxypas (A déivé phiadhiatedtigidmént acceptabildecdelaety en Cl1 -6, un

hydr oxyal kyl e en Cl1L -6, un cycloal kyle en C3 -6 6ventuel |l enent substitu6
par al kyl e &n (Gicisgh-[2-amiyd-{6;cycloradpitkuinipo)cdbirpurine-Senis2Hayclgneottnechmeétbandl | enent etre

substitu6 par alkyle j) en ClL -4, hydroxy ou hal ogbne, allyle
event uel | en@ntDédvéorieimag@tiguamen casc teb'a;ﬂerpemp@e dﬁm-ﬂéﬁmm-waqmw@ymmo)-!?H -RO
al koxy ; %ou uﬂeﬁa’H‘?\‘Fﬁc"iﬁ’ﬁ'&‘F’}?ﬂdﬁﬂﬂ‘!ﬁF uenent accept abl e- de cel ui - 4.
()-cis-4-[2- am no- (6-c clopropyl ani no) - 9H—pur ne-9-yl]-2-¢ clopentbne - bt
hanol . 5. 'ESP"?WZ?FW%‘? big du eereResei-gis-4if- 36191?15‘6S‘é"°p'°py'a'“'"°)'9H‘p"""e'g'
()-gis-4-[2- aﬁﬂlﬁ& eper T1db‘?‘ 94 ani no) - 91 puri - 35

9-vyl 2L - 1 te t
33 Co)r/rpzjse 3/(3@5 % 'fnelune éné;;f?a\(ﬁjle,? reve:ﬁﬁﬁfnﬁ‘%{);rag lflvelpﬁ?l]l'renan(%gthua oh ?Qweanb?e

8. Composé selon I'une quelconque des revendications 1 & 5 pour utilisation dans le traitement curatif ou
préventif des infections par VIH.
45
9. Composé selon I'une quelconque des revendications 1 & 5 pour utilisation dans le traitement curatif ou
préventif des infections par virus de I'hépatite B.

10. Composé selon I'une quelconque des revendications 1 3 5 pour utilisation dans le traitemeht curatif ou
50 préventif des infections par des rétrovirus ou par virus de I'hépatite B.

11. Procédé de préparation d'un composé de formule {l) tel que défini dans la revendication 1 comprenant
les étapes consistant 2 :
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< yl}~2-cyclopentene-1 -nethanol. 40 7. Conpose selon |'une quel conque des
revendications 1 a 5 ou ddriv6 pharnaceuti quenent acceﬂlmaumuﬂmﬂum
pour utilisation en th~rapi e mERiOC3M924281 Conpose sel o

des revendications 1 a 5 pour utilisation dans |le traitémeht curatif ou
preventif des infections fgar VIH 45 9. Conpose selon |'une quel conque des
r evendi cat fldrfiter pn gorapogt g foiule s at j on dans |e traitenent curatif ou
préventif des infections par virus de |'hepatite B. 10. Conpose selon |'une
quel conque des revendications 1 g 5 pour utilisation dans le traitenent
curatif ou 50 preventif des ijnfections par des r6trovirus ou par virus
de I* hépatite B. 11. Procé6de ion d,un conpose de formule (1) tel
gue defini dans | a revendi cat’ nan ;l es etapes consistant a: 55

49 EP O 349 242 B311 I! LI 1112 I 1t A

traiter un conpose de for " !( ~~~~~~~~~~~~~~~~~~ (1 15 dans

|l agyel | e R1 reprdsente S"EE, danst | aque{ll e Rl et R3 sont tels que definis
i -dessus et Z represente un groupenent_precurseur 25 dudi t

groupenent R2 avec un agent ou dans deélcondltloqgl ervant a convertir le
groupenent precurseur Z en | e groupe R2 desire; ou represente un
groupenent thio pouvant etre substitue par un groupenent appropri 6 pour
former un cospawile Beeprésental e (1) dans | aquelle R2 est un groupenent thio
substitue; ou B) faire rdaglr un conpose de fornule (III) 30 35 40

(1'11) (dans | aquel | g4 R2)son dgqssus) ou un derivé6
‘phar maceut i quenment accep eyde celu 3 servant a
efifectuer la formation d e imda 45 desire

e formule (1) ; oui) lo ﬁg
convertir | edit conmpose en un riv4 pharnmaceuti - quenent accept abl e de
celul-ci ; ouii) lorsqu' un dérive pharnaceuthuenent accept abl e- du conpos4

de for ”“' €k Jagfshb B Of APsonf E ‘EE tubff is c‘FQisL sdf r\éiés%k uft Y &{P F BSurdde
for Eg'” e ( | 3ud9"brd!3zgenwﬂt l'a Vet onﬁﬁlons E men

phar Macout b gidesefrOFTBH ﬁfb?c%e ﬁﬂﬁgéﬁé ! &92‘? résbite B b foli peHnQntCtﬁiéTB&ﬁ &B&d’ﬁﬁ e (1)
tel que dﬁﬁdrfhh JiiPement ua&oﬁ&%mmu @OmpdRY %@%rﬁﬁfe'(ﬁﬂﬁnsllaaueﬁe @k eltunSupport
phar naceutgrmpemammoaﬁsﬁﬁgam e. 13. Fornul ati on pharnacoutique selon |a

L gvendi cat Basiredaghl @am Gorpasiidl fbrtauledunyf or mul at i on phar maceut i que est

30
R

N,

) an)\ N

\ l
40 Ly (I1I)

(dans laquelle R' et R? sont tels que définis ci-dessus) ou un dérivé pharmacesutiquement acceptable
de celui-ci, avec un agent servant a effectusr la formation du cycle imidazole dans le composé
45 désiré de formule (l) ; ou
i) lorsqu'un composé de formule () est formé, convertir ledit composé en un dérivé pharmaceuti-
quement acceptable de celui-ci ; ou
i) lorsqu'un dérivé pharmaceutiquement acceptable du composé de formule (l) est formé,
convertir ledit dérivé en ledit composé de formule (I) ou en un autre dérivé de celui-ci.
80
12. Formulation pharmaceutique comprenant comme ingrédient actif un composé de formule (I) tel que
défini dans I'une guelconque des revendications 1 & 5 st un support pharmaceutiquement acceptable.

13. Formulation pharmaceutique selon la revendication 11 dans laquelle Ia formulation pharmaceutique est
55 présentée sous forme d'un comprimé ou d'une capsule.
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oS, 1) hhsaent pe Sous 01 d un compri e ou d'une capsul e Iﬂillll llllﬁ lllll WK
M S* Revendl cations pour 1es EtatEPopsMgr22tBnt s sul vants: ES, '

Procede de synthbse d' un conpose de formulo |: N~ 10 15 dans Iaquelle R

represente / 20 25 et R2 represente une chaine al koxy en Cl-s droite
ou rani f i eoRewwhdisetionp Pavrdes E'éﬁt?@f'ﬁ’ﬂ%@é‘ Poyants|: E8QR en C1-6, cycl oal kyl e en

C3-s ; cycloal kyle en C3-s; cycloal kyl o en Ca-s ; aryloxy ; aral kyle ou
ar al kyl oxy abrﬁg‘iéd%‘?%ﬁy@h‘?féﬂt”"m%fg/ B'Hér'rt 8tre substitue par alkyle en C1
-4, hydroxy ou hal ogbne; al kenylthio en G -6 ; cycloalkylthio en C3-6
alkylthlo en C-6; arylthio ou arallg#thio dont |'aryle peut eventuellenent
tre substitue par alkyle en C, -4, al ogbne ou nitro ; ou bien R2
represente un 30 groupe h6t 6¢ Nfe cOpt enant un at ome d' oxygbne-ou
un ou deux atones d' azote, et 3 atﬂ s de Y gr¥hone avec eventuel | ement
des doubl,gs |iaisons dans |le cyc e et nt enapt 6ventuel | enent un ou

pl usi eurs het 6r oat onos ch0|s e et |'oxygbne at
event uel | enent substitue dan Ie cycle par #n ou pl usi eur@)groupenents

al kyl e en Cl-4, hydroxy ou hal ogeno, cycloakltylthio en Cs3-6, aral kylthio
dans lequel |"aryle pout Ore substitud par alkyle en d -4, hydroxy ou

hal ogbne s ou bien R2 35 repr6sente un groupenent im dazolylthio dans

| equel | a partdaeslhqneﬂ:ba‘z‘@pyésentpout O re substitueo par un ou plusieurs
substituants choisis parm al kyle en C -4 et nitro port4 par un carbone ;
ou hien R2 represente ungg bi - substitue par
un ou, deux substituants choi en Cl-6,
hyd?ﬁkyaFkyle en Cl -s, cycly
al kyle en C1 -6, aryle, aral = . nt tre
substitue par al kyle 40 en CIr >4, hydroxy ou hal ogene, allyle

6vent uel | ement substitud par des -groupenents nono- ou di-al kyl e ou al koxy ;

et R3 r egLese ﬁz H uﬂggﬁﬁ‘\e aH gﬁ EU.P %Ffﬁg' Mflglé) éﬁalrltugligm@*t %deﬁ‘tu@erbagt oxas5
ou un derive LioMQIIROSE Ca-G ORI Eﬁ;
6t apes consi stad loﬁ\j do 5 ﬁéutt @§enid&leﬁ|9m9§ @ulféﬁiuéc e [EWIE b |GE Js, fiyd ggou halogéne ;
5 k\>&7 55 darha(émmye:h ke, ReycRhlkjiRio 3R & s {; @ikt léR cGf; ':gltﬁio 6u ardl @maaor@taqi peut
représente un @emieRaiERiBreRUREIE B dikyle on Ci -£ hydrbxy, Hlogend ol i ; difiSlenditZepikents un
30 groupe hétérocyclique contenant un atome d'oxygéne ou un ou deux atomes d'azote, et 3 & 7 atomes
de carbone avec éventuellement des doubles liaisons dans le cycle et contenant éventuellement un ou
plusieurs hétéroatomes choisis parmi le soufre et I'oxygéne et éventuellement substitué dans le cycle
par un ou plusieurs groupements alkyle en Ci-4, hydroxy ou halogéne, cycloalkylthio en Cz-g,
aralkylthio dans lequel I'aryle peut étre substitué par alkyle en C1-4, hydroxy ou halogéne ; ou bien R?
35 représente un groupement imidazolylthio dans lequel la partie imidazolyle peut étre substituée par un
ou plusieurs substituants choisis parmi alkyle en Ci—s et nitro porté par un carbone ; ou bien R?
représente un groupement amino qui est mono- ou bi-substitué par un ou deux substituants choisis
- parmi alkyle en Ci-g, alkoxy en Ci—s, hydroxyalkyle en Ci—g, cycloalkyle en Cs~7 éventuellement
\./’ substitué par alkyle en Ci-s, aryle, aralkyle dont I'aryle peut éventuellement &tre substitué par alkyle
40 en C1 -4, hydroxy ou halogéne, allyle éventuellement substitué par des groupements mono- ou di-alkyle
ou alkoxy ; et R® représente un hydrogéne, un groupsment amino ou un alkyle en Cy1—¢ ; ou un dérivé
pharmaceutiquement acceptable dudit composé.
comprenant les étapes consistant 3 :
A) traiter un composé de formule (Il)

50 m A\ R;
i !
55 R (11)

dans laquelle R' et R® sont tels que définis ci-dessus et Z représente un groupement précurseur
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dudit groupenent R2 avec un agent ou dans des conditions sem“wmﬂ"“"“m"l“'
convertir | e groupenent precurseur Z en |e groupe R2 desir6

repr6sente un groupenent t hi o pouvEm0 389242 Bubstitu6 par un groupenent
approprie pour former un conpose de fornule (I') dans laquelle R2 est par un
groupenent: thio substitu6 ou 5 faire r~agir un _conpos6 de fornula
(111) 10 15 (dafsoP Ptl% e & aP&“ §6 S §S <o nﬂe?rv'«m °8“"°'élé? e'Bﬁf‘tun
ddri v6 phar rrac‘?é‘?ff“is f ?g'é?ﬂ‘f? 1 9086 0¥ représento l l %

servant a eff ?’"P?ﬁﬁﬁ’ '?' rP°EfJ°'BS7 F’b“?"???ﬁ (Rga'fs a?’,"S é’?rd

le (I )groupemenr

de for o se deforrrule(l) est forne,
convertir | edi ?),f%rglfhbpa serl %F\niun dgdarr gﬂlghar maceuti - quenent acceptabl e de
celui-ci ; ouii) lorsqutun derive pharmaceuti quenent acceptabl e du conpose

de fornule (1) est formb, 25 : ®@nvertir ledit d6r|v4 en ledit
conposWde fornule (1) ou en un autre ¢~rive6 celul-ci. 2. Procede selon
| a revepdi cation 1 pour |a preparat iNgB?hU ose de fornule (I') dans

| aquel l e R1 reprdsente 30 ~~~ ~A. 3 loc ~dd selon |l a revendication 1 ou
2 pour |a preparation d' un conpose ¢ ul a: 40 R7 . _ 6 45 50 dans

| aquel le R represente 55 52 1&5@ O Ng* llc L
M S | 5 R3 represente un hy gAne,fun g upenent am no ou un al kyle en
Cl-s; R represente un cycloal kyl'e en Ca-G ; FEt R7 reprdsente un atone

d' hydrogene ou un substituant choisi parnm afkyle €RILD Cl -s, al koxy
en Cl-s, hydroxyalkyle en G -6, cycloalkyle en C3- s eventuellenent
substltue par ryI ara ;y e don

al k r
6vent (el | ddagﬂaeueg'ﬁs ?tﬁzaﬂﬂ Is QU ug)p u"ad fable
MU Rt Oel;rdb?% avgﬁsj It’*?"{'h nﬁat?% gy 'ad?sgﬁ*@ntdg Hiy%efe gps 'P% 89,
| k : d' 15. 4
al koxy ; ou o8t i i P%@%spgm%rcagvgaggspcognpgs% o S GRirack

() ci s-4- [2 am .)0 diBna r}lengljbtﬁegﬁﬁlb% &nﬁ bds Gs WrQJJIQR@%Etb%ﬁnél
gt

met hangl . ﬁ I%ﬁrle%ft l:é?ﬁb éhluh Qlird YA TR GBI di.0
cont enant un corrpos6 de or mul :

2. Procédé selon la revendlcatlon 1 pour la préparatlon d'un composé de formule (I) dans laquelle R!
représente

Y
30 HD

35

3. Procédé selon la revendication 1 ou 2 pour la préparation d'un cbmposé de formule :

R —=n—
N

dans laquelle R représente

55
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ggng- rz;ggel le R1 reprt.“)sente 35 40 et R2 represente une chat nulu" muum“ms,”",

Cl-r droiteyou ramfi~e, eventuel | ergfmo 340.242(Bt uee par alkoxy en Ci-s,
cycl oal kyle en C3-6 ; un cycloal kyle en C3-s ; un cycl oal kyl oxy on C3-s ;
un aryl oxy. ; un 45 aral kyl e ou un aralkyloxy dont |'aryle peut
évent uel | enent 8tre subs&itue ; | hal ogbne ; un
al kenylthio en ClL -s ; ioen G -s

un arylthio ou un aral kyl thi¥y
substitu4_par alkyle en Cl -m-_m:géoxy,

represente un groupe heterocycliq contenant un atone d' oxyg ne ou un ou
deux atones d'azote, et 3 a 7 atones de carbone avec eventuel |l ement des

doubles |iai Soﬁhs%eiié%tel fm %y&éggnéatunSQOUpemerﬁ:%ﬁn%WLn Qikpotdies, enemt dRsets un
pl usi eurs hst 64 N0l 6t IR® rdpRSsdite hratchit-diikyBrogéne R X SibBRuaRE choisi parmi alkyle en
event uel | ,gment cﬁu thmytér\&:, d@ﬂﬁé@u@;@%&:,peaeydwmwemd:m ERHSIefbR SRRINBS S alkyle
al kyl e en Cl - éh, G0, QR Nralkile Soat BRI out Svprtlialerhday bife Hubsting p&iikgle oA ICALK WdidRy 6u
dans | oquel | riogdre, agu@véatuéuamsmbsﬁsummrmas gradpsiyibrits @onoCau diikyls ydl aikogy ; Gwid'un
hal ogbne ; ou d#rigphkihateapiusmen heeptiblagdeiszenmisé. | M dazol yl t hi o dans | equel

| a partie imdazolyle pout 8tre substituee par un ou plusieurs substituants
choi si s pari Rrbdéyé selem iaQbvendication i popiolaSBépration du r(t)Bisid?-amino-(Geytiepmpylamige)-oH-
bi en R2 repr esrwines- ﬂ]ﬁ-g’ncbnqn@nehmé’aﬁﬂoho qui est nono- ou bi-substitu6 par un
ou deux substituants choisis parm alkyle en C, -s, alkoxy en G -r

hydr oxyal kylBe Rypcégdd de prépagafien WWW@“@%P@HUWWWWW%W‘%B%PWW par
alkyle en G -s, aryle, aralkyle dont |"aryle pout 6ventuellenent 8tre

substT t uf®par alkyle en G -4, hydroxy qu hal ogbne, allyle eventuel | enent
substltu6 53 par des groupenents gRo- ou di-al kyle ou alkoxy ; et R3
represente un hydrogbne, un groupenent} am ng ou un alkyle en G -6 ; ou un
déri ve pharmaceuti quenent accept abl ui conprend | a
preparatign dudit conposd par un p | es et apes consi st ant

a: A traiter un conpos4 de formule ~ ~ ~ ~ ~ ~ ~ ~
~~(I dans laquelle R et R3 so {inis ci-dessus et Z represente
un groupenent precurseur dudit ouperfent R2pavec un agent ou dans des

condi tions servant a convertir gr oupenent 20 pr~curseur Z en.

| e groupeeR2 d6sir6 ; ou Z repr6sente un groRpenent thi@youvant etre
substitu6 par un groupenent appropri6 pour fornmer un conpose de fornule (I)
dans laquelle R2 est un groupenent thio substitu6; ou B) faire reagir un
conpose de f orden$ lequelld R"refése@6

(III) 35 (dans laquelle R1 et R2 sont tals qua dhﬁinis ci -dessus) ou

un' deri vedphar maceut i quenent acceptable de cel ui - avec un agent servant
A effectuer la formation e¢i m die S Ie Gmﬁjefi:j
o/
40

et R? représente une chaine alkoxy en Ci~¢ droite ou ramifiée, éventuellement substitue par alkoxy en
Ci-s, cycloalkyle en Cs-s ; un cycloalkyle en Ca-s ; un cycloalkyloxy en Cs-g ; un aryloxy ; un
45 aralkyle ou un aralkyloxy dont 'aryle peut éventuellement &tre substitué par alkyle en Cy -4, hydroxy ou
halogéne ; un alkénylthio en C1—¢ ; un cycloalkylthio en Cs—¢ ; un alkylthio en Cy—¢ ; un arylthio ou un
aralkylthio dont I'aryle peut éventuelloment étro substitué par alkyle en Ci-s, hydroxy, halogéne ou
nitro ; ou bien R? représente un groupe hétérocyclique contenant un atome d'oxygéne ou un ou deux
atomes d'azote, et 3 3 7 atomes de carbone avec éventuellement des doubles liaisons dans le cycle et
50 contenant éventuelloment un ou plusieurs hétéroatomes choisis parmi le soufre et I'oxygéne et
éventuellement substitué dans le cycle par un ou plusieurs groupements alkyle en Ci-a, hydroxy ou
halogéne, cycloalkylthio en Cs—g, aralkylthio dans lequel I'aryle paut étre substitué par alkyie en Ci-s,
hydroxy ou halogéne ; ou bien R2 représente un groupement imidazolylthio dans lequel la partie
imidazolyle peut &tre substituée par un ou plusieurs substituants choisis parmi alkyle en Ci-4 et nitro
85 porté par un carbone ; ou bien R2 représente un groupement amino qui est mono- ou bi-substitué par
un ou deux substituants choisis parmi alkyle en Ci—s, alkoxy en Ci-g, hydroxyalkyle en Ci—g,
cycloalkyle en Cs;-7 éventuellement substitué par alkyle en Ci-s, aryle, aralkyle dont I'aryle peut
éventuellement 8tre substitué par alkyle en Ci1-4, hydroxy ou halogéne, allyle éventueliement substitué
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est fornb,

desi.reade fornmula (1) ; ou 40 1) lorsqu' un conpose rms .
convertir ledit conpose en un derive phar maceutl1?““‘“““1'“""“'““'
querrent  ® s x

acceptable de celui-ci ; ou ii) | oOERQB49242IB1i ve pharmaceuti

acceptable de fornmule (1) est forme, convertir ledit derive en ledit
conpos6 de forrmule (1) ou en un autre deriv6e de celui-ci, et nettre |le
conpose de f B¥feF QroppeRENts S108R- oK (dj-aifyleRpcaloxy ) FhbT° sRPreprte Wit ysragppe. un groupement
phar maceut i qﬁ’@%&'ﬂl‘“ ooty C1i-g ¢1P4 & 46 upacepquement acceptabieyfle PRIt CiLgHL EQMAr e

6. Procede s
phar maceut i que

é%%}"ﬁ%‘%@g ﬁ%gﬂ;gét (FPmpranagtlas $13es% FUFSEM™ Are f or nul ati on

ient actif

(+)-ci s¥4- [ 2- am no- ( 6- cycl opr opyl am no) - 9H puri ne-9-yl ] - 2- cycl opent ene- 1- ne

t hanol .

50 55 54
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15

25
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35

40

45
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dans laguelle R' et R® sont tels que définis ci-dessus et Z représente un groupement précurseur
dudit groupement R2 avec un agent ou dans des conditions servant 3 convertir lo groupement
précurseur Z en le groupe R? désiré ; ou Z représente un groupement thio pouvant &tre substitué
par un groupement approprié pour former un composé de formule (J) dans laquelle R? est un
groupement thio substitué ; ou

B) faire réagir un composé de formule ()

(11)

R
N,

LR rim

R (111)

{dans laquelle R et R? sont tels que définis ci-dessus) ou un’'dérivé pharmaceutiquement acceptable
de celui-ci, avec un agent servant & effectuer la formation du cycle imidazole dans le composé
désiré de formule {l) ; ou
i) lorsqu'un composé de formule (I) est formé, convertir ledit composé en un dérivé pharmaceuti-
quement acceptable de celui-ci ; ou
ii) lorsqu'un dérivé pharmaceutiquement acceptable de formule (l) est formé, convertir ledit dérivé
en ledit composé de formule (I) ou en un autre dérivé de celui-ci, et mettre le composé de
formule | en association avec au moins un excipient pharmaceutique pour former ladite formula-
tion pharmaceutique.

6. Procédé selon la revendication 1 pour la préparation d'une formulation pharmaceutique comprenant un
ingrédient actif (+)-cis-4-[2-amino-(6-cyclopropylamino)-9H-purine-g-yl}-2-cyclopenténe-1-méthanol.
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