PURI NE DERI VATI VES AS A2A AGONI STS This invention relates to

or gani ¢ cwopoesdess3t hei r preparati on and use as phar nac@CriEPa0S/00AR6
aspect of the present invention provides conpounds of formula (1) NW
R2 RNNtC,, HO'ON or stereoisonmers or pharnaceutically acceptable
salts thereof, wherein Wis CH2 or O, with the proviso that when Wis
0, then R is not a N-bonded substituent; 131 is a 3- to 12-nenbered
het erocyclic group containing from1l to 4 ring nitrogen atons and
optionally containing from1l to 4 other heteroatons selected fromthe
group consi sting of oxygeoramdpstvhurvest Batasgr aegibes ng optional 'y
substituted by oxo, CrCral koxy, CrGraryl, Rla or by CrCral kyl
optionally substituted by hydroxyl; Rlais a 3- or 12-nenbered

het erocyclic ring containing at | east one ring heteroatom sel ected
fromthe group consisting of nitrogen, oxygen and sul fur, said 3- or
12- menber ed het er niyisventonlrélitgs 1 @igatic EdMpotii) thair prapastior dsbiask &y hal o,
cyano, 0xo, %%9 cadl boxy, amno, nitro, C Cralkyl,

Cl- Cral kyl sul't ony am nocar bonyl, CrCral kyl carbonyl or CI-Cral koxy
optionally substi ute bonyl : . R2 is CrCral k ubstituted
by Ot hal ogen CATB A HERRaRe) P e e i Berel Bozrs, | S
rCral kyl, CN, halogen, O -CrCbraralkyl, ®r 0 -CrCralkyl, a C3-Cl5-
car bocycl ic group optionall y substit uifd by Oaral kyl ,

Ca- Ci s-carbocyclic group, Cr Cral kenyl, C2-Cral kynyl or
CrCralkyl, O-CrCral kyl, , a3 to 12 rrenbered

het erocyclic group contaj rog atons and
optionally containing fr t herN het selected fromthe
group consi sting of oxygen / oup bei ng optionally
substituted by 3- to 12- mﬁ@;ber eébmet er ocycl ic group containing froml
to 4 ring nitrogen atons and optionally containing froml to 4 other
het er oat ons. os¥¢reeisasigrs or W PA@Sk@hGEGPRET/SER2BO.006156 - 2 -

wherein
W is CH, or O, with the proviso that when Wis O, then R'is not a N-bonded substituent;

R'is a 3- to 12-membered heterocyclic group containing from 1 to 4 ring nitrogen atoms
and optionally containing from 1 to 4 other heteroatoms selected from the group
consisting of oxygen and sulfur, that group being optionally substituted by oxo,
C,-Cealkoxy, Ce-C raryl, R™ or by C ~Cg-alkyl optionally substituted by hydroxyl;

R'?is a 3- or 12-membered heterocyclic ring containing at least one ring heteroatom
selected from the group consisting of nitrogen, oxygen and sulfur, said 3- or
12-membered heterocyclic ring being optionally substituted by halo, cyano, oxo,
hydroxy, carboxy, amino, nitro, C +Cgatkyl, C,-Cgalkylsuifonyl, aminocarbonyl,
C Ce-alkylcarbonyl or C-Cg-alkoxy optionally substituted by aminocarbony;

R?is C,-Csalkyl substituted by OH, halogen C ¢C raryl optionally substituted by OH,
SO;R®, SC-Cgalkyl, CN, halogen, O -CCiaralkyl, or O -CCgalkyl, a C+C s
carbocyclic group optionatly substituted by O -C~Cs4 aralkyl, C=Ciscarbocyclic
group, O-C-Cgalkyl, CrCgalkenyl, CrCgalkynyl or C -Cgalkyl, O-CCe-alkyl,

--80,CCealkyl, a 3- fo 12 -membered heterocyclic group containing from 1 to 4 ring
nitrogen atoms and optionally containing from 1 to 4 other heteroatoms selected
from the group consisting of oxygen and sulfur, that group being optionally
substituted by 3- to 12-membered heterocyclic group containing from 1 to 4 ring
nitrogen atoms and optionally containing from 1 to 4 other hetercatoms selected



fromthe group.consisting of oxygen and sul fur, CrC caral kyl, or
C8-C, carwbomvioessal |y substituted by O0-CrCuraral kyl, oPCREP2Z&I7A06156
C3- C15-carbocyclic group optionally substituted by 0 -Crthraral kyl,
Cyt ir carbocyclic group, 0-Cl-C8-alkyl, or Cl-Cralkyl, or RR is a 3-
to 12-nenbered heterocyclic group containing froml to 4 ring
nitrogen atons and optionally containing from1 to 4 other

het eroat ons sel ected fromthe group consisting of oxygen and sul fur,
that group being oplonally substituted by 3- to 12-nenbered

het erocyclic group containing froml t674 ri ng nitrogen atons and
optionally containing from1l to 4 other heteroatons selected fromthe
group consi sting &pPm @R capRipting A1 pyigen anp sefufr-Shaaatkyl. e C s« ¥ar v
optional | y substi topficadiylaybsituied 6} 0ag &l Jaydlky, B8 is sel ected from NR38R3,

ndependent Iy . y® TCROEFAPRYT B Tesrimabrgdy OCH6 et Caar cy) o

3- to 12 rrenbere@afh‘élvé'ic(swelc?@ Grafiiborcott=aknliaig at | east one ring

het er oat om el Q@1 o OMlbiter i BR 580313} il (I 1 1R BRI

sul fur, option sti tut

Cl- Cral kyl opt i onéPq QPURIANE ’f‘?“ﬁﬂ"%mw t94 Sthe’t“Ste?EmFPé ﬁﬂ"e‘i“?éjdmﬁﬁé't’ee?rﬁ'{fycl ic
group contai ni ng aensistegf oxygen andagfuh dtabgromtbeing seloadly eepsfitniedPy Brdo gr oup

consi sting of nitpPgRMbeRXNI&H: ra@ro%ybsrﬁmmngq;ramﬂaalnhg'm@dgbﬁstb&uys&d

wi th 80B5, CN, or t1ona

Subst i tuted by GHOPERBEeBRToh {5 adreniaroati o8 Riftpdioue o op o
-hal ogen, ora 3- 9@5@@%%@?@%@%&0@@@@ grGip-and ARtianaly ypstitpted
| east one ring hebeoaaigrarsiel,ected fromthe group consisting of

PRVt a”*g%%#‘% o EERMEY R Qi nagier eﬁ%%%mg
hal ogen, CrCir ar /1. R800R5 afe(ﬂ\#epef@@!ﬂm GHZ-alsy! o0CSHe@Lh aryl , or
is a 3- to 12- nerfias adck:e;aafynacyadmmgﬁw r@mrﬁcwmgm@ tﬂﬁtalhnﬁ@ﬁtﬂea@ﬁﬁxe

Oxygen and oul f ufe' g fdlerg ?”Eé'&%"g’r"’“u SRl r ol 60Gna s | o
H or CrCral kyl; %'f“F-I"p'{?I"a' ubstityier bpR cﬂ’iﬁFPya%bstl tuted by OH or
by a 3- to 12- nerﬂ?e&dcmwmmwaucst@n@m a@e\oﬂamembgreahetereashcm

ring heteroatom sel e&keﬁmngét@a;ttoh@nwr@%amle%amn Rk ghk

oxygen and sul fur, option

& Gl koxy, G- ualbaeh Ssahebl AT bl Mebu @ R ook o
0-Cr Cral kyl, hal &jena @s—c@,@e«' @nﬂyma"v %%bst@ﬂ%%w@*‘r §r9ra'kVCPQ}§?Baﬁ'Wb§§J
C6- Clraryl optional ky=sibst 8OWR*edalbyerChia 3CtorCmadnbygled h&ero&iciar gadupy |

SO02R5 or - hal ogen; ihi I Eg%@(
Co-Graryl opt ?Onal F?Eaﬁégﬁlea&%ngr‘% hlééé oaQ)Fn sg @&Xbmuﬁéon%ét&ng;f

S02R5 or - hal ogen, B r°$%§4°’?’%e“§"€flﬂff“ %9"81‘%%”"6’&‘? aﬂzﬁl %ubstituted by
OH, O -Cral kyl, G%icnEr-RosakySORRBIycubsttueddy 6N, OH-CRaky! ihslogeraC s Co

12- menbered het er ocy,zf:,| B@@r@um(gmg@}@g;@gmgrﬁ%ﬁt one ring
het er oat om sel ectReg oxygen and

sul fur optionally SiNs) éttlot%'f"ga‘g%reyget%‘?ﬂc'8|9r°5p n?af"ﬂ)“gf&éﬁig e
het erocyclic group b@ﬁPéEPW|S'Fi9°f%€tfquéb%ﬂromfenﬁﬁhngoméfpm%@?ﬂas‘élstl!&ltaed
fromthe group consbgiohdiy sWstittted byog®R', ny. gen and sul fur, optionally
substituted by O cnR4 is selected from OH, CrCEralkyl opti onal |y
substituted by CN, SQ2R5 or hal ogen, C(0)NHR3a, 0-Cl-Co-al kyl
optional |y subst it itd8 GyCe@¥ogen, NR4ar, NHC(0)R40, a

C(0) - 05- C10-aryl Réfpahidha:ldawlsumallytsutswtebw CHier ¥1a Lrial Zpbmbered

0- C1-C8-al kyl, -hal M& ro%p%ggﬁ’a:m %Iea&%ﬂéﬂnrﬁhae%aﬂheselected from the
i ndependently, H, Cl -

opt 1 onal Ty subst| ¢ GYEMP By~ Hap BEE-CE BTy Ao oAl RS EBEE 1 1 e
by OH, C,-Cral kyl, B0 arqyK, Co@rﬂ*&lﬂ!&@ﬁéﬁ%wﬁ@&fﬂuOnilqnia'b'rﬁgbswﬁwﬂh%d
in the specifi cati on have the follow ng neani ngs: "Optionally



"Cl - C8- Al koxy", as used herein, denotes straight chain or branched
al koxy haworegoslo063%38 car bon atons. - 4 - " Cr Ca- CPCIrxExRe07/006186
used here in, denotes cycloal kyl having 3 to 8 ring carbon atons,
e.g., a nonocyclic group, such as a cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycloheptyl or cyclooctyl, any of which can
be substituted by one or nore, usually one or two, Cl-al-alkyl
groups; or a bicyclic group, such as bicycl oheptyl or bicyclooctyl.
"Cl- C3- Al kyl ami no" and "di (G - Ca-al kyl ) am no", as used herein, denote
am no substituted respectively by one OF two O Cral kyl gr oups as
here| nbefore defined, which may be the same or differe

"G - CEr Al kyl car bonyl9< aﬁﬂa'“yb"éf’%ﬁ"k%w 196 HsfeCrrand, QJsCeﬂ’k?f@r%ﬁ”%"aW’
denot e C1-Cral kyl oropfinairsabstiauted, byDeisq’)e«z,talwleoycr(}&slkhsomsmbmbbgem
defined attached ,lw,sa., eac bk at 1;Qalﬁylcar bonyl group.

aromtic G oup (R oG EEREE PN e

e.g., a nonocyclic g-lhﬁgsmn guch as phenyl; or a bicyclic group, such

as napht hyl . R¥j IS a@rT@' FAaRY) kptonally SsbsHSELby H, €,-0 ,-alkE DQHC 8 kédy KSR
e.g., Cl-C4-alkyl, %%rgh%pef ore defined, substituted by Ca-C raryl
as her ei nbef ore defl ne "C-CA kyI am nocar bonyl " and

"Cr Crcycl oal kyl anft his@ar BoldyTembeged heigroayclifgrauiprontaiaingatdeast one ring
Cl - Ca- al kyl am no andte€Edhatoar wieeleo bk YHe group conkigtig@tiirogeh, Yoxyen and sulfur

herei nbef ore defi ned,mnbRGlEHLMY tﬁo%@zﬁé}% %HQH?:én%eédﬁé‘tEB%l{d réllpOUP-
"CrGirCarbocyclic g

rein, denot a carbocy ou
having 3 to 15 ring °8%{$B'B%atgﬁa§lrﬂ§’e ripd 'betemaé°"hﬁlia&e§£’?’?’3'egqr%'ﬁﬁ "Sé';% 'fgncgr P
aromatic or non - ar oiREércoxygercandasiiug opipoaly sestituied bn%lﬁ"ohexyl

cycl oheptyl, CWE&Q@&X& fréth Oﬂhéndal-aiky u&aﬁ?})s%’ itutdas B9 OREIBN, ﬂﬁ%rﬂﬁrogen
blcyclooctyl bi c

cl onony I ndepy aln
any of which can ééo QUBS&Pu?éﬂ¥%9pt'8??gyﬂ’?’5t%?d}y¥‘ﬁ'§%T‘ %né‘lwsﬂ‘m
Cl- C4-al kyl gr oup€{0)CeC aryi@ptiongly s@bshiglet by €. hdi-elkg cq-€l-Cealkyl, nigplogen,
containing at | eagis®@r® ring heteroatom sel ected fromthe group
consi sting of njfrqgen,, oxygen and sul fur", as_used here| n, may be,

e.g., furan, pﬁ r B &nd yP‘ieoWi’?i’F?f@””va-r%ﬁf@y' F rera3vt 89 t ri azol e,
i sotriazol e, tefisaze8kylopicatlyddsbiRted bf RiidYeRZRIEarP $Rdhag Sliktituted by
pyridine, piperi dbﬂe(,;1 EYNGE bIE: a_gf@zoqlNﬁm msoxazol e, pyrazine,

pyridazine, pyrim di ne,” pi pera2| yrroI i di ne, norpholino,
triazine, ox zb ﬁ or thi azole -5 - "5- or 6-Menbered
het erocyclic grBtiP'cont ai ni ng at | east one ring heteroatom sel ect ed

fromthe group cqnsisting of n| 0 en and sul fur" as used
herein may be, an S‘fieggt Bq%%ﬁﬁstg‘f%?’é‘f"@dn%g?%sr ocyclic group,
such as furanyl, yrroI yl roI idin pyrazol yl, imdazolyl,
triazolyl, isoti agﬁ‘l‘w”y St‘%st"ﬁ‘é"f’oq’yﬁuf’s"f"%ﬁ aEl‘F%férPeﬁ’°“P|'%f%rﬁ‘n’lt%&?5‘Ib§?I

oxadi azol yI , sybgtitisteld styhe oprnqgre posttionyty, anpyrieaz anyytombioation of e ;adlbamhsaﬂjol yl,
pyrazi nyl, pweidgi nyl, pyrimdinyl, piperazinyl, pyrrolidinyl,

nor phol i nyl, triazinyl, oxazinyl or thiazolyl. Thr oughout this

speci fi cati on anngleto}r]m% (b b Pl BYuchl 85k B e

reqw res ot herW| se or varta

I (r:lglmlj;: zﬁsof a st a{@éeaf{léyll ?%gdé,?g\%errewé,ggno es s?algl;[ %%gnotr%ran%dé}kgl havmgs‘][ toB
but not the eskdngdmsn of any other integer or step or group of

i ntegers or steps. Thr oughout this specification and in the
clainms that foll 6%Cafitosg'sastused imoeid, airtotasstiaight elsairodrhenied elkoxy hevingot
"conprise", QkarNéHdtéhd. ONS, such as "conprises" or "conprising", wll
be understood to inply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer
or step or group of integers or steps. As understood by one skilled




According to formula«(l), R2 is suitably selected from Cl-C8-al kyl
opt i onal |'yo=x0es06%63t ed by OH, hal ogen or Co-C o-aryl optPCareéoz/006156
substituted by OH hal ogen, such as O or 0 -Cl-CEr al kyl, preferably
Ce-Ciraryl is phenyl. Al so, preferably, the CrCEral kyl is substituted
by two phenyl rings and the phenyl rings are unsubstituted or
substituted by OH Prefeired R2 groups are According to formula (1),
R3 is suitably NR3f C(0) NR3gR3h. R3( and Were suitably H R3¢
is suitably C5-Cl0-aryl optionally substituted by OH CrCs-al kyl,

0- C1- C8-al kyl, SO02R5, -hal ogen, CN, -C(4:'NH) NHz or a 3- to 12-nenbered
heterocyclic group containing at |east one ring heteroatom sel ected
fromthe group cofrsPstyirglkyt anpser Sgein. desripg exsloalid haingrie rgsertonal | y
substituted kyond; 8R1a mbioefdit @blpy sichbsa drclopropyl, 2ydmdutyhefceperit cpilaneyy| i C
group I's a S5y &Pl%ﬁcﬁ%&&%oagyﬁ\hrﬁch%%ub&gfé& b%?ané &H@%Eét{%lly one or two,

According to r a (), IS also suita raral ky
optionally s&b’%ﬂ'%‘ﬁ?r@ﬂp%v AhigyClls SegHersE) E!?;HC}’“‘P%P%'@E:R‘?VC@B?@O- aryl,
S02R5, CN, -C(=NH)NH2, or 0-C6-Clfraryl. According to fornul a
(1), Rag is also §UP%"5‘5¥'§[“'BQ apgy'di{Q« RANRRP" RS (UELREYRMN. Fenolf BURP

pref erably a spystitutid nspeaticeii lyione ogwaC € eyt graupe as hargnbegedafiaddowhich may

sel ected fromiRea9E QuUprLRRsSi sting of nitrogen, oxygen and sul fur,
optionally substituted by 0-3R4. According to formula (1), R3°

is also suitably JN\H where ' -G ; | |
substituted by O—P@%&%ﬁv%%r%_g%g@?%%@gﬁgu%%%#ﬁg%@%ﬁ d”)élky[
R34 is al so §’U?t%ﬁtﬁ”§9"%\feel?%‘%¥%¥r’ at 'p@y?mt@m%ﬁ%ﬁd@pa@aﬁexmﬁoeetowom
Cl- Cfral kyl , c@b@8tgradpkoxy, SO2R or -hal ogen. Anot her aspect
of the invention provides conpounds of formula (1) wherein the

conmpound i s of focsol-ang'|a)used herein, denctsdcidebvasmpetiocpdic i@aticyvapthadn
provi des conpoynids Bho LA dinsdny WHRRREY B, LB a FRARGLRLclS $Odh JsBREE @
(Ib) - 12 - where R is select eﬂw}q?om*kOI\lEI\fONﬂ%gHogﬁdéﬁo NS%ZéH#s
sel ected froff@ bicyclic group, such as naphthyl.

"CrCioAralkyl”, as used herein, denotes alkyl, e.g., C,-C,-alkyl, as hereinbefore

defined, substituted by CC p-aryl as hereinbefore defined.

"Cs-CgAlkylaminocarbonyl” and "C3Cgcycloalkylaminocarbonyl”, as used herein,
denote C,-Cg-alkylamino and C;-Cgcycloalkylamino respectively as hereinbefore defined
attached by a carbon atom to a carbonyl group.

"Cy-C s Carbocyclic group”, as used herein, denotes a carbocyclic group having 3 to
15 ring carbon atoms, e.9., a monocyclic group, either aromatic or non-aromatic, such as a
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl or phenyl: or a bicyclic group, such as
bicyclooctyl, bicyclononyl, bicyclodecyi, indanyl or indeny!, again any of which can be
substituted by one or more, usually one or two, C+-Ca-alkyl groups.

"3~ to 12 -Membered heterocyclic ring containing at least one ring heteroatom selected
from the group consisting of nitrogen, oxygen and sulfur”, as used herein, may be, e.g.,
furan, pyrrole, pyrrolidine, pyrazole, imidazole, triazole, isotriazole, tetrazole, thiadiazole,
isothiazole, oxadiazole, pyridine, piperidine, pyrazine, oxazole, isoxazole, pyrazine,

pyridazine, pyrimidine, piperazine, pyrrolidine, morpholino, triazine, oxazine or thiazole,



R3 is selected from - 14 - St ereoi soners are those
conmpoundswaizeesfosssdre i s an asymmetric carbon atom The PCargraunidg6156
exist in individual optically active isoneric forns or as m xtures
thereof, e.g., as diastereoneric mxtures. The present invention
enbraces both individual optically active Rand S isonmers, as well as
m xtures thereof. Individual isoners can be separated by nethods

wel | -known to those skilled in the art, e.g. chiral high perfornance

| i qui d chromat ography (HPLC). Taut omers are one of two or nore
structural isonmers that exist in equili®riumand are readily
converted fromone isoneric formto another. The conpounds of

the invention naySeXiSdYenbsrasbekrogyriegroupceptaigingiatiassi Pae 888 hRrealom The
term "sol vat eéletted fifettle Gretetdsisting deitdgeh) @xy@eMErde0kUreds usiiErémay be,
conprising t Q %Qgtggwa%r Qfsaﬁg?ed'hgt\él%@}dlfﬂoﬁn&cgQ?fuf%yl rﬂ}ﬁ@yl ;ryrrolldwyl

phar ITB.CEUt I ca acc sol vent no
hydrate” is péa%q 2o o POB gl Frorol. Jaiagon] syt evaciazoiy,
Anot her enbodiidegk plmndmwepymzesslecrqummeplmlnpwuazmvlt pjedazinyppwicetywl, f or

t he prepar at ippBraghyl, GPREREHN dorsHolidy? AR okdznyl RihfE@R or phar ma
ceutically acceptable salt form which conprises t e steps of:

(i)reacting a CO%%BHBu?Fms sBécm_cQti@n é*cﬁ} thg%ﬁ%that fompﬁrﬁéég tt@contg%t@ébglres

R2are as defi ned heLel nb protect| ng F
i s a | eavi ng “GP¥E, e %?"EB?‘ch?ﬂHﬁ'aBﬂ“SfSB?’%ﬁil NP O isihgyvaf s
R3 is as def iundedstéod thimplyitheiedusioa of a siated lnbmwsn@cagsoumpfomtm aigtegs mdips

and recoveri pgt tmemcm&wfbwhéam@w&ep&g‘r&bauhtage(ré orstepsl free or
pharmaceutically acceptable salt form The conpound of fornula

(I'c) may be prepafrilghit hR3fdclBHioRarPRHE UBiths #at oMW hidss tehntext requires
otherwise, the word "comprise”, or variations, such as “comprises" or "comprising"”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but
not the exclusion of any other integer or step or group of integers or steps. As understood by
one skilled in the art only combinations of substituents that are chemically possible are
embodiments of the invention.

According to formula (I), R' is suitably a 3- to 12-membered heterocyclic group
containing at least one ring heteroatom selected from the group consisting of nitrogen,
oxygen and sulfur. Preferably R'is a 5-membered heterocyclic group, such as pyazole,
triazole, tetrazole, isoxazole and imidazole-2,4-dione. These heterocyclic groups are suitably
substituted by a C -Cgalky! optionally substituted by OH.

The heterocyclic groups can be either N-bonded or Chonded. For example, the
heterocyclic groups pyrazole, triazole, tetrazole and imidazole-2 4 -dione are suitably
N-bonded when attached fo a cyclopentane group (e.g., when Wis CH,). These N-bonded
heterocyclic groups can alsobe suitably substituted by groups such as methanal, methy!,
ethyl, methoxy and methoxy -methyl. Preferably, the R' groups attached to the cyclopentane
group are



wherein Wand Z are as defined hereinbefore; and L represents a

| eavi ng gwouwposaness3pr ot ect ed derivative thereof with a 2CE/EP2007/006156
-di hal opurine, e.qg., 2,6-dichloropurine, to provide a conpound of
formula O) ZOoz wherein R and Z are defined hereinbefore; and X
and X2 are hal ogen. Compound of formula OF) can be reacted

w th R2ZNH2 under conventional conditions to provide conmpound of
formula (c). The conpounds of formu la (I) can be prepared,
e.g., using the reactions and technlques descri bed bel ow and in the
Exanpl es. The conpounds of formula (1) Scan be prepared anal ogously to
the preparations described in Applrcant s patent applications

PCT/ EP2005/ 011344, 5007 ant 050 9. 6. e reactions my
be perforned in a sol vemt appr i at e t he gent d material s
enpl oyed and suitabl e fief- the*mﬂansfoﬁnattonsﬁpérng ey fected. It wll

be understood by those skilled in the art of organic - 16 -
synthesis that the functionality present on the nol ecul e should be
consistent with the trgnsformggions Bfoposetdd This Wl sonetines
require a judgnent to drfy t order f the nt het1T® steps or to
sel ect one partrcular rdcess c enme oy, T-anot Nin ofdgr to obtain
a desired conpound of the i riverit? on. henvhrlousNSHbstltuents
on the synthetic internedi ates and flnal products shown in the
foll owi ng reaction schenes can be present in their fully el aborated
forms, wth suitable brotectrb groups where\required_as under st ood
by one skilled in the ar or ?Eggrecur or for mhlgﬁzcﬁn | at er be
el aborated into their flﬁa for Tipds fgantyl i ar €o}one skilled
in the art. The substrtusﬁts canrﬁtso bé-&dded &f‘varrdhs stages

t hroughout the synt ic seguence o after conpl tion
ca ioﬁﬁﬁ

synt heti c sequence. Nany nly u functi group
mani pul ati ons can be d to t Hstorﬁtdﬁe |ﬂf nEdlaf@ Hto anot her
i nternedi ate, or one conpound fornula (I') imto anoth conmpound of
formula (1). Exanples g@f suc namrpulatrons are conversion of an
ester or a ketone to al c6h oI onversion of an ester to a ketone;

and sul fonyl ati on of cohol s and am nes; and many ot hers.
Substituents can al so be added using common reactions, such as

al kylation, acylation, halogenation or oxidation. Such mani pul ati ons
are wel | - known i Aheheerasygic graums ispgeRpleaad Islrezsleare foPrsied Whenatipghedto a
procedur es ahdanmgdupdeg, wien Vs ©). Tiese Dbbadet beterocySitgeoupefire saitbly Wor ks
whi ch gives @%tﬁtﬁl?te@& @r@a-arkﬁfoﬁ &Q@%ﬁb&.&.t&d*&? oﬂrshws%y&rbﬁy%%rUﬁy%roQJethyr

at |'ons

organi ¢ synthes| s nmany functional grou
ot her transf 87 HEY P@H%m@dﬁ%ﬂymrﬁ% F&ger Ptﬂ‘?tT h%'g & Q”pﬁgnaﬁ'rif’éﬂ the f‘sr%?rﬂe%‘?r%

are March's O ganite—Chenistry, 5t =§§|t|on and Chich

Eds. (2001); @8 sive O 21 ansfonqgﬂié%s-LaWéc d

(1989); Conprehensive Crgaﬁic Funcfional G oup ransf or mati on$
Katritzky et al. (series editors), Perganon (1995); and Conprehensive

Organi ¢ Synt hesi #ccofdinsth famala B, Eﬁtis sgjtaklp seléces froniC-O%-siky! oﬂ@ngarsolmstrtuted

I( ﬁgtg ﬁ?a p|| ;n\r,t% bH Q’J]_B%g n;f}:ﬁ Cgefr%g]b&‘g?a(l)'t gﬂ)&ﬁltﬁ@tﬂh}@& PQB% gr SU(ER Qﬁbgﬁbg} Cl O us |
B PO G g PG 0 PR ot o B RS uled P e

choice of th
functi onal gprhrapsingyasd tweiphény! rinbeare ongubslitudest o eubstitutbey O Prgfeged R®
invention. Mblpgtr& protecting groups within the sane nol ecul e can be
chosen such that each of these protecting groups can either be
renoved wi thout renoval of other protecting groups in the sane

nol ecul e, or several protecting groups can be renoved using the sane
reacti on step, dependi ng upon the outconme desired. An authoritative

account describing many altematives to the trained practitioner is T.

i nt erconver si ons of*e;[&rspdaomﬁaNand am des; al kyl ation, acyl ation
n



Accordingly, agents of the invention are useful in the treatnent of

i nf | anmatwoyw0ewotedsst r uct i ve ai rways di seases, resultingpPCEEP2007i006i56
reduction of tissue danage, airways inflammtion, bronchi al
hyperreactivity, renodelling or disease progression. Inflammatory or
obstructive airways di seases and conditions to which the present
invention is applicable include acute lung injury (ALI), adult/acute
respiratory distress syndrone (ARDS), chronic obstructive pul monary,
ai rways or lung disease (COPD, COAD or _COLD), including chronic
bronchitis or dyspnea associated thereﬁhth enphysema, as well as
exacerbation of airways hyperreact|V|ty consequent to other drug

t herapy, in pa 5y off *dr ug~{ e ap) Fe i nt is
al so appli cabl Q trea t ronchi @ § at ev I
genesi s including, [e.g., -acute, [arachidic, catanrhat croupus,| chronic

or phthinoid bronchitis. Furthef - 18 - inflarrfatory or obstructive
ai rways di seases to which the present invention is applicable include
pneunoconi osis (an infl onmonl y cupat i onals_di sease of
the lungs, frequently by ai_r obstruct , Whet her
chronic or acute, and occasiofied by reppated ipha °3rT 0 of dusts) of
what ever type or genesy "i nct o tlg, e.q., al umi nosi ~ ant hracosi s,
asbestosis, chalicosis, ptilosis, S|der05|s, silicosis, tabacosis and

byssi nosi s. Qdﬂﬁ[o f&rﬂiul'aﬁmﬁ%r%‘al? ﬁ#{& ﬁ%ai. ’aﬁ!ﬁ P\M%Yessu?é.bﬁ 1S€sS

to which the present ventl o e as

what ever type or nes | udj n th in r

asthma and extri n%?'?: s 'gﬁﬁl}' QF% lo E?r}?ﬁ‘ﬁs”bﬂﬁtt%’] bﬁ*ﬁ e’%ﬁ (g’t(g'ag‘i‘lt hra,
severe asth n&oz%rﬁﬁ'eﬂlﬁ"t PR ﬁ%b’ﬁwz oearie 1 smenbriestheterepydlinangup containing at
occupat i onal ieasttoheengirtbrastdningsieciet €ora @@ gfab bansistig obsirdgen,ioRygeh BRcEIfdrON.

Treat nent of oeffomf;@u s uf'éhﬁpo]‘glﬁ‘ l?’?efé#gﬁﬂﬁﬁéﬁqg‘ilz-ﬁ\?n@m#e‘fé ﬂ;?%]fb ?ofag et

of subjects, _e. years of age,

wheezi ng synﬁt”be%tbeﬁﬁﬂaarf"é’éw&é%'ﬂ YFh 2 18§08 abl e as “wheezy infants”,
an established patient categor gf maj or medi cal concern and now
often identified AgsorfingiofrraHe ('%B @aﬁ‘ﬁvu'ﬁ‘a%%ﬁqﬂﬁ‘mﬁ'@?'ly {ubgjituted by
conveni ence Ohi 8-rdstikg.haperaSt-Gratyl, SOMIAN, tE(ONH)INGL, bebalOahnt.o as
"wheezy-infant syndrome".) Prophyl actic efficacy in the
treat ment of ast EBordihd b fdwauIS ), B RCRD sDably80id Q@ chefrberdd BA&YeyBIik group,

severity of Syppl h&n{&c}n?a%'g abiedkt %fmﬁﬁa%{érgataﬁ Egé@etd f%mqﬂe ?rrgr%p

bronchoconstri ctor nct i

ai rways hypef?”é’émgl"\/“"t"ﬂﬂe“ °E‘V9ﬁrTE§“dﬁh'Ftt”rPé’P°”B@’ 5@9‘? 'E!’éerﬁ'@éaaﬁy r educed
requi renent for other, éggtonat;c t herapy, i. oy therapy for or
i ntended to rest Aiceqrdiggto fpyle (%Vrfﬁ)?'m@%’ ’%HQ(QE( whera R s deetiegry!

e.g., anti-i oftbsatyabetityted ey OH, CCoalk,OQ-Cohktx] SO,ROsr dnagees.hodi | at ory.
Prophyl actic benefit in asthma may, in particular, be apparent in

subj ects prone t ®¥igREduilgblycH AT, Patalkyl opehdll BebsSlitBPEYOH, G, T, Bikyl, C,-Cs
recogni zed aa%ﬁgg&i§‘§ﬁg% ofre, common to a substantial percentage of
asthmatics and tharacteri Zed by asthnma attack, e.g., between the
hours of about 4 to 6 am i.e. at a tine nornally substantially

di stant fromany previously adm ni stered synptonmati c asthnma therapy.
Having regard to their anti-inflammtory activity, in particular, in
relation to inhibition of eosinophil activation, agents of the
invention are also useful in the treatnent of eosinophil related

di sorders, e.g., eosinophilia, in particular, eosinophil-related

di sorders of the airways (e.g, involving norbid eosinophilic
infiltration of pul nonary tissues) including hypereosinophilia as it
effects the airways and/or lungs, as well as, e.g.,

eosi nophil -rel ated di sorders of the airways consequential or
concomtant to Idiffler's syndrone, eosinophilic pneunonia, parasitic



Sui tabl e anti-inflammatory drugs.include steroids, in particular,
gl ucocor twoasesgmeieds such as budesoni de, becl anet hasone Pairmre@E7o06EsE,
fluti casone propionate, cidesonide or nonetasone furoate, or steroids
described in WD 02/88167, WD 02/ 12266, WD 02/100879, WD 02/ 00679
(especially those of Exanples 3, 11, 14, 17, 19, 26, 34, 37, 39, 51,
60, 67, 72, 73, 90, 99 and 101), WO 03/35668, WD 03/48181, WO
03/ 62259, WO 03E4445, WD 03/72592, WD 04/39827 and WO 04/ 66920; non
-steroidal glucocorticoid receptor agonsts, such as those descri bed
in DE 10261874, WO 00/ 00531, WD 02/ 10143, WD 03/82280, WD 03/ 82787,
WO 03/86294, WO 03/104195, WO 03/101932, WO 04/05229, WO 04/18429,
\ MD 04/ 19935 and RAE0 B'eMWRs @B TB4 ant agoni sts, such as ML 284,
CP- 195543, DPC11870y_LaB4 et hanol am de, LY 293111, LY 2532 *
CGS025019C, CP- 195543 O\IO4057 SB 209247, SC- 63228 2 \\hose
described in US 54517Y0; ) on bncl ude lpo ast pran

: [ , te '218 252} Iitl 98615 MK- 571,
LY-171883, Ro 24-5913 and L 6480§'1 PDE40(\’h‘i bitors such as

Gul den), V- 11294A ( @ Y _ ﬁr |, SCH 351591
(Scheri ng- Pl ough)-,, ; i ] Podesf ar g Y 2
PD168787 (Parke- Davi 8), AWD-12- 281 (Ast g=Ngdi ca) , E:DC 801 (€el gene),

SelCD(TM CC 10004 (Oel gene), V1v1554/ UMG65 (Verner's), T-440
(Tanabe), KW 4490 gﬂ;yowa Hakko Kogyp) and those di scRosed jn WO
92/ 19594, W93/ 197 119750, J 5T V\D WO

99/ 16766, WO 01/1 95§ i°104284 '

04/ 000814, WO 04/ 000839, V\Q,/stM,005258 & 04/018450 WO QA[018451

WO 04/ 018457, WO 04/ 0184,@(5, WO 04/ 018431, WD 04/018449, WO

04/ 018450, WD 04/ 018451,=0Q 04/ 018457, WD 04/018465 WD 04/ 019944, WO
04/ 019945, WO 04/.04%60QL a d WO 04/ QEJ 05; aden05| ecept or

ant agoni sts, suchhas Hit hg descri hed H n [V\O 0/42298 @ bf,i‘ta 2

adr enocept or agoni sts, suc¥ as al buterol ' but anol ), x:\NH :

net apr ot erenol, terbutaline, sal neterol fer?ot &fol , pr ocater oI and
especially, f or not enol ,, carnoterol and ph ceuti calgy 9ccept abl e

salts thereof, and- cowpounds ¢ n free or at or solvat® form of
formula (1) of WD 00 14, whi's

docur nent i ncor porated herein by
reference, preferabl onunds t e Exa SOthere eppecially a
conmpound of formula Z%mu ) rnace I Iy acgepyahl e salts

thereof, as well as conmfounds (|nf ee or salt°or solvg & form of
formula (1) of WO 04/fl6601, and A& conpounds of EP 1440966, JP
05025045, WO 93/ 18007, 99/ 64035 US 20027 0@ 5651, US 2005/0133417,

US 2005/ 5159448, WD O 193 WO 83462, Wo~Q2/66422, WD 02110490,

WD 02/ 76933, WO 03/ 2 & WO 03 WO 0 2164, WO 03/ 72539, WO

03/91204, WO 03/99764, V\Q/MI 1657 0(/\4111'64/22 7 5 04/ 32921, WO

04/ 33412, WD 04/ 37768, "WO 04/ 37773, V\DO4/37807 04/ 39762, WD

04/ 39766, WD 04/ 45618 WO 04/ 46083, WO 04/ 80964, EP1460064, WO

04/ 087142, WD 04/ 089892, EP (1477167, U 2004/ 0242622, US,

2004/ 0229904, ;WD 04/ 108675 04/ 1086‘\’7@, WO 06#033121, W@ 05/ 040103,

WD 05/ 044787, WR 05/ 058867, 05/ 065650, WO 05/ 66140°§,ﬁ,d WO

05/ 07908. §uil apl e br gAdhodi | at ¢ dsugs My ude Y S

anticholinergic or FuSC ’Lc agen ,,,SQNQ pa ;ﬁ ar,. i gp
esl

iy

i.um
broni de, oxitropi um’broni de, tidotopi umadl ts and CHFE™4226 (Chtest),
and gl ycopyrrol ate, but al so those descrl bed in EP 424021, US
3714357, US 5171744, US 2005/171147, US 2005/182091, WO 01/04118, WO
02/ 00652, WD 02/51841, WO 02/53564, WO 03/00840, WD 03/33495, WO

03/ 53966, WD 03/87094, WO 04/018422, WO 04/05285 and WO 05/077361.
Suitable dual anti-inflamuatory and bronchodil atory drugs incl ude



In accordance with the foregoing, the invention also provides a

met hod f owotzbes/gosssat nent of a condition responsive to aeCTEPR00aAEs

t he adenosine Amreceptor, e.g., an inflanmatory or allergic
condition, particularly an inflanmatory or obstructive airways

di sease, which conprises adnmnistering to a subject, particularly a
human subj ect, in need thereof a conpound of forrmula (1) in free form
or in the formof a pharmaceutically acceptable salt. |In another
aspect the invention provides a conpound of fornula (1), in free form
or in the formof a pharmaceutically afceptable salt, for use in the
manuf acture of a medicament for the treatment of a condition
responsive to acti vation of the adenogine Amreceptor, particularly

an |nflannatory=dw obstruckive airways di sease. fu Th Magents of
the invention mayfbe adn®Tii st ered b?/ ppr |ate roﬁ’t’% :
orally, e.g., | e fornf tablet‘gézg?psule enteramlﬁ e.g.,
i ntravenously; W al ati o8¢0 -t r eat of i.nfl tory
or obstructive airways dlseasep‘thranasally, e.g., in the treatnent
of allergic rhinitis; topically to the skin, e.g., in the treatnent
of atopic dernatitis or reckglly, e.g.juin the mpeatnent qm

i nfl ammatory bowe dlsease"=<H Im=é urthe@ spect, |nvent|on
al so provides a=ﬂharnaceut|cJ

conposit on conpr|5|ng a co ounds of
formula (1) in fi¥ mortchefor f a ph ceutlc
acceptabl e salt, opii nal |y DBt her Wi phar 04 cal

acceptabl e diluent or carrier therefor. The conposi t on nay cBntaln a

co-t herapeutic agent such as @an anti-infl anmmatory, bron

-dilatory, antipigtani ne or,adt'i-tussive —d"ug as herejp efore

descri bed. Such cdjtpositions y be prepanad usi ng convéyiti onal

di l uents or exci nts and nlques k in the gal@mc aft Thus
oral dosage for Mncl ud Nets an sulegw Fo rtons for

t opi cal adnlnlstratl n may take ghe form of Qggbns oi nt e g§ gel s
or transdermal delivery systens, e.g., patches. Conpositions for

i nhal ation may conpri se aerosol or other atom zable fornulations or
dry powder for nulf@pgifspect of tipqnvention provides\gampeynpeof dsmya &) whassin the

conpri ses ancaagoosdik offammial(@ji on, it preferably contains, e.g, a

hydr o- f| uor o- al kane (HFA) propellant such as HFAl34a or HFA227 or a
m xtui e of these, and may contain ongnyor nore co-solvents known in
the art, such as ethanol (up to 20% by wei ght), and/or one or nore
surfactants, such as oleic acid orbitan triol eate, and/or one or
nore bul ki ng agents, such as | ack ). ;ﬂg; t he conposila)i on conpri ses
a dry powder formnul atiom ) BT ab i AR* e.g., the conpounds
of formula (1) having a par e di aneter o 10 m crons,
optionally together with ag&iTyent or carder, such as |actose, of the
desired particle size di 9 butP8n and a conpound that helps to .
protect agai jgdepProduct performance deterioration due to noisture,
e.g., nagne5|un1stearate When the conposition conprises a nebulised
fornul ation, iR ijpseléaedfiohy cont ai ns, e g., the conpound of fornula

(1) either di ssolse , or aui§E:dedm a vehigle containing water, a

co-sol vent, such as hanol propyl &ne glyc and a wlabilizer,

whi ch may be a surf ct e |nvenm om i ncl de ( a conmpounds
of fornmuia (1) in inkd able figfm- 'e. gv-Th- an aef%sol om-Ot-her’

atom sabl e conposition or in inhalafje partigulate, g,g9., mcronized,
form (b) an inhalabl e ned~eanent c ri sing_a conpotnds of fornula
(I') in inhal able for (c) a)pharmacew ical praduct conprising a
conpounds of formula (L) in NUh | abl e f/oT M in agSYci ati ith an

i nhal ati on device; am "(d) an”i nhal at i waNdevi c8,-ebntai mMypd-.a -
conpounds of formula (1) in inhalable form Dosages of conpound




R3 Nane 0411.--" .2 i -/ ) 1 Diphenyl-ethylam no)-9-

(2R, 3RAS, wRo®/08s63et hyl - 2H-t et razol - 5-y1) - PCT/EP2007/006156
3, 4- di hydr oxyt et r ahydr of uran-2-y1) -

9H puri n- 2-ya- pyrrolidin-3-y0-3-(3-hydroxy- benzy 0O-urea 2 101 f-L 5;

o i ,C....... a D phenyVethylam n 0)-9-[ (2R, 3R4S, 5R) - 5-
(2-ethyt2Htetrazol -5- yl1)-3.4-di hydroxy.tetrally
dro-furan-2-yl1]-91-1-purin- 1 21}-pyrrolidia3-yl)-3-
pyridin-3-yl-urea 3 10 . IP 10
\O \0 \0 \0
SRR RN AR
\N"N \N/ . N\\N,N._‘ . N\\N,l \N’N

8]
HO .__{ \j <
—N —
/t/}“" . N /N\“/N"‘ ‘ HN\"/N"' .

0 0

and

W
NH ]
H
RO j\u/g\s’f’ ‘N”lLN’@/
N 2 U
)
0 KH, /U\ j\u
.~ H,
A - \ -
H o " 4
)
9
. W _NH
Hj\d o N \\/ ’ ‘N)J\N



. . HPPAN/S.. * 4-(3-(070-1-(6-(2,2- Di.phenyl-ethyla
m no) - 9- [WORIBR04H35R) - 5- (2-et hyl-2Htetrazol - 5- PCT/EP2007/006156 -
y9- 3. 4-di hydroxy-tetr ahydrefuran-2-y1]-9Hpul n-2-yl1}-pyrrolidin-3-

0) -ureidol -benzenesul f onamide - 26 - Ex Structure R R2 12' Nane 4
.. .. "1 4-L A ...-11/4T7: 3-134(R)-1-(6-(2.2- D phenyl-ethyla

m no)-9- ((2R, 3R, 48,5R)- 5-(2-ethyl2Htetrazol - 5- '

A- 3. 4-di hydr oxy-tetr ahydrofuran-2-yl]-9Hpurin2.yl}-pyrrolidin-3-
yl)-urei do) - benzenesulf

-1 -
NH,
/IC-)L 0=5=0 o]
._ A
¥y el
25
o 2
: ; NH ; :
H NH NH i
O:(\‘ 0=< 0=<NH 0=< NH
NH NH o=
(o] o |
17 o P o (o]
S~ 7 . =5 Py P
5N ] &N ' S N S, .
S ~ H, -~ AN
H O’/ ﬁ, IQ (o] ; (;I HH, o H,
rng i : i
NH NH NH NH
0=<NH o 0 0 Oz"gq
I N7 S{) ' I & S”O ' # o . # OH &
61 NH, ér “NH,
RH £ f NH
NH o= o= 0= 0=
o] KH NH NH NH
HN
Y .
O/,r\ Y
NH (o]
: NH NH J
0=<NH o= o= o
NH NH NH NH
@WNH: ) qn\ , @N,N_, and ©\fN'NH
0 o] EN'N N=p

Another aspect of the invention provides compounds of formula (1) wherein the

compound is of formula (Ib)



onamide o * ((2R 3R 4S.5R)-5-(2- Ethyl-2H.tetrazol-5-yl)-

- 3, 4- di hywoassietseahydr o- furan-2-ylj-6- ((S)-1- hydr oxynptiydpaadroocise
pheny1l- et hyl am no) - 9Hpuri n- 2-yl j - pyrroli di n- 3-

y5- 3- ( 3- hydroxy- benzyl)- urea 6\ -.2.-Ctiryylett "P?--tciA . *
14(R) - 119- [(212.3R 4S.5R)-5-(2-Eth y12Htetrazot-5-y5-34-

di hydroxy-tetra hydrofuran-2-yl]-6-((S)-1- hydroxynethyt- 2-

phenyl - et hyl am no) - 91-1- purin-2-yl1l-pyrrolidin. 3-
)4-3-pyridin-3-yl-urea 7 ... deace 00-c 01 0 "P....-;/. * 11",
4-(3-((R) - 119- K2R 3R 4S,5R)-5-(2- Ethgt-2Htet razol yl)

3, 4-di hydr oxyt et rahydr of uran-2-y1]-6- ((S)-1-hydroxynet hyl- 2-
phenyl - et hyl arhereo) - 9H- puri n-2-yl J-pyrrolidi n3-y0-urddo) -
benzenesul f onang, Qe & ed from

N—O N= N—O N=N
/ !
H0\/&/)"‘ ' HO/\/N\N/B“. ' \/L/) o \/N\N/)“h

R?is selected from

L0

% is selected from
o

H
.-JK( \\ \\,NH,

and

O
H H & “NH, -
0
Lo ok LD
A : o HJ\! i
o H, o
0
Oy M,
o=5=0
//“NH, IH,



(... O-cn- -ti a"P..... 17)... * * [(2R 3R 4S, 5R)-5-(2-

Et hy1- 2Hweto@aob563- y1) - 3, 4- di hydr oxyt et r ahydr olur an- 2pgtiEr8es7/006156
((S)-1-ydroxynet hyl2- phenyl -et hyl am no)-91-1-
purin-2-yll-pyrrolidin- 3- h-ureido)- benzenesul fonamde - 27 - EX
Structure R Fe fe Name 9 2 tr.-_NN-j, A N

-13-
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72 ‘:"N ' '
NH o
NH HH NH J
0=< 0=< 0=< [0}
NH NH NH
NH N N
@( 7, Qz ~ ., N,NIN and @9 NH
0 O == N=

Especially preferred specific compounds of formula (1) are those described
hereinafier in the Examples.



1 1-((R)-1-{642. 2-Ei s- (4- hydroxy-phenyl)- ethylam no]-9-

R2R, 3R, 48ybR)esapaseset hy) 2H | et r azoF5-yl ) - PCT/EP2007/006156

S4- di hydr oxyt et r ahydr ef uran-2-yl ] -

9H purin-2-yl)-pyrrolidin-3-yl)-3-(3-hydroxy-benzy9-urea 10 2

HPN-- 17Nk 0 40 1. ((R-1-(& 2, 2- B-(4hydroxy- phenyl)-

el hyl am no)-9- [(2R 3R 45,5R)-5 -(2-el hyl-21-1-tetrazol -5-

A- 3, 4-di hydr oxyt et rahydr aur an- 2-y11-

9H puri n-2-y0-pyrrolidin319-3-pyridin-3-yl-urea 11 \ _sctlitc,1,1".

Isr CZ o-C. 11-0-141--"s "P?.-47;:',.-141 . P"j

Stereocisomers are those compounds where there is an asymmetric carbon atom.

The compounds exist in individual optically active isomeric forms or as mixtures thereof, e.g.,
as diastereomeric mixtures. The present invention embraces both individual opticatly active
R and S isomers, as well as mixtures thereof. Individual isomers can be separated by
methods well-known to those skilled in the art, e.g. chiral high performance liquid

chromatography (HPLC).

Tautomers are one of two or more structural isomers that exist in equilibrium and are

readily converted from one isomeric form to another.

The compounds of the invention may exist in both unsolvated and solvated forms.
The term "solvate” is used herein to describe a molecular complex comprising the compound
of the invention and one or more pharmaceutically acceptable solvent molecules, e.g,
ethanol. The term "hydrate” is employed when said solvent is water,

Synthesis

Another embodiment of the present invention provides a process for the preparation
of compounds of formula (1) in free or phama ceutically acceptable salt form, which

comprises the steps of:

{i) reacting a compound of formula (kc)
R2
I'd
HN
N AN
P
RKVWJ.N N//]\X (fe)
20 oz
wherein

R', W and R’are a s defined hereinbefore ;
Z is H or a protecting group; and

3

X is a leaving group,
with a compound of formula (id)



4{3-0R) - 14642 ,2- Bi s(4-hydroxy-phenyl)- ethylam nol:9-

K2R, 3R, 4SybR)oesi0bds PCT/EP2007/006156

el hy) 2H-tetrazol - 5- A3. 41- di hydr oxy-tetrahydrofuran-2-ylj-91-1-purin-2

-0)-pyrrolidin3-yl)-ureidol benzenesul fonam de 12 9A! , 11=1 N,cit
..... 1/ 4N. - is (4- hydr oxy- phenyl )- et hyl am no] - 9-

[(2R3R 485R) 5-(2- ethy)2 Htetraza 5-y9- 3.4-di hydroxy- tetra

hydr o- | or an- 2-yr?

9H purin-2-yl)-pyrrolidin-3-yl)-ureidol -benzenesul fonam de - 28 - EX

Structure RL fe RL Name 13 0-8 6 -15-

wherein
R%is as defined in hereinbefore ; and
removing any protecting groups and recovering the resultant compound of formula {1}, in
free or pharmaceutically acceptable salt form.

The compound of formula (Ic) may be prepared by reacting a compound of

formula (le)
R w L
C e}

20" %,
wherein
R*and Z are as defined hereinbefore; and
L represents a leaving group or a protected derivative thereof with a 2,6 -dihalopurine,
e.g., 2,6-dichloropurine,
to provide a compound of formula (If}

N R
1 ]
R\ﬂfN N&'\X (19
o ‘,,,
wherein

R' and Z are defined hereinbefore; and
X and X? are halogen.

Compound of formula (if) can be reacted with R2NH, under conventional conditions to
provide compound of formula (k).

The compounds offormu la ([) can be prepared, e.g., using the reactions and
l-echniques described below and in the Examples. The compounds of formula (I) can be
prepared analogously to the preparations described in Applicant's patent applications
PCT/EP2005/011344, GB0500785.1, and GB 0505219.6. The reactions may be performed
in 2 solvent appropriate to the reagents and materials employed and suitable for the
transformations being effected. 1t will be understood by those skilled in the art of organic
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synthesis that the functionality present on the molecule should be consistent with the

transformations proposed. This will sometimes require a judgment to modify the order of the
synthetic steps or to select one particular process scheme over another in order to obtain a

desired compound of the invention,

The various substituents on the synthetic intermediates and final products shown in
the following reaction schemes can be present in their fully elaborated forms, with suitable
protecting groups where required as understood by one skilled in the art, or in precursor
forms which can later be elaborated into their final forms by methods familiar to one skilled in
the art. The substituents can also be added at various stages throughout the synthetic
sequence or after completion of the synthetic sequence. In many cases, commonly used
functional group manipulations can be used to transform one intermediate into another
intermediate, or one compound of formula (1) into another compound of formula (1).

Examples of such manipulations are conversion of an ester or a ketone to an alcohol;
conversion of an ester to a ketone; interconversions of esters, acids and amides; alkylation,
acylation and sulfonylation of alcohols and amines; and many others. Substituents can also
be added using common reactions, such as alkylation, acylation, halogenation or oxidation.
Such manipulations are well-known in the art, and many reference works summarize
procedures and methods for such manipulations. Some reference works which gives
examples and references to the primary literature of organic synthesis for many functionat
group manipulations, as well as other transformations commonly used in the art of organic
synthesis are March’s Organic Chemistry, 5" Edition, Wiley and Chichester, Eds. (2001);
Compre hensive Organic Transformations, Larock, Ed., VCH (1989), Comprehensive Organic
Funclional Group Transformations Katritzky et al. (series editors), Pergamon (1995); and
Comprehensive Organic Synthesis, Trost and Fleming (series editors}, Pergamon (1991). It
will also be recognized that another major consideration in the planning of any synthetic
route in this field is the judicious choice of the protecting group used for protection of the
reactive functional groups present in the compounds described in this invention. Multiple
protecting groups within the same molecule can be chosen such that each of these
protecting groups can either be removed without removal of other protecting groups in the
same molecule, or several protecting groups can be removed using the same reaction step,
depending upon the outcome desired. An authoritative account describing many alternatives
to the trained praciitioner is T. W. Greene and P. G. M. Wuts, Profective Groups In Organic
Synthesis, Wiley and Sons (1999). Itis unde rstocd by those skilled in the art that only
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combinations of substituents that are chemically possible are embodiments of the present

invention.

Compounds of formula (1) in free form may be convertéd into salt form, and vice
versa, in a conventional manner. The compounds in free or salt form can be obtained in the
form of hydrates or solvates containing a solvent used for crystallization. Compounds of
formula (1) can be recovered from reaction mixtures and purified in a conventional manner.
Isomers, such as stereoisomers, may be obtained in a conventional manner, e.g, by
fractionai crystallization or asymmetric synthesis from correspondingly asymmetrically
substituted, e.g., optically active, starting materials.

Compounds of formula (f) and their pharma ceutically acceptable salts are useful as
pharmaceuticals. In particular, they activate the adenosine Aza receptor, i.e, they act as Aza
receptor agonists. Their properties as A.xagonists may be demonstrated using the method
described by L. J. Murphree et al in Mof PharmacolV of, 61, pp. 455-462 (2002).

Compounds of the Examples herein below have K; values below 1.0 yM in the above
assay. For exa mple, the compounds of Examples C1 and C2 have K, values of 0.089uM and
0.033uM respectively.

Having regard to their activation of the adenosine A, receptor, compounds of
formula (), in free or pharmaceutically acceptable salt form, hereinafter alternately referred to
as “agents of the invention®, are useful in the treatment of conditions which respond to the
activation of the adenosine A,a receptor, particularly inflammatory or allergic conditions.
Treatment in accordance with the invention may be symptomatic or prophylactic.

Accordingly, agents of the invention are useful in the treatment of inflammatory or
obstructive airways diseases, resulting, e.g., in reduction of tissue damage, airways
inflammation, bronchial hyperreactivity, remodelling or disease progression. Inflammatory or
obstructiVe airways diseases and conditions to which the present invention is applicable
include acute lung injury (ALI), adult/acute respiratory distress syndrome (ARDS), chronic
abstructive pulmonary, airways or lung disease (COPD, COAD or COLD), including chronic
bronchitis or dyspnea associated therewith, emphysema, as well as exacerbation of airways
hyperreactivity consequent to other drug therapy, in pardicular, other inhaled drug therapy.
The invention is also applicable to the treatment of bronchitis of whatever type or genesis
including, e.g., acute, arachidic, catarrhal croupus, chronic or phthinoid bronchitis. Further
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inflammatory or obstructive airways diseases to which the present invention is applicable
include pneumoconiosis (an inflammatory, commonly occupational, disease of the lungs,
frequently accompanied by airways obstruction, whether chronic or acute, and occasioned by
repeated inhalation of dusis) of whatever type or genesis including, e.g., aluminosis,
anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis.

Other inflammatory or obstructive airways diseases to which the present invention is
applicable include asthma of whatever type or genesis including both intrinsic (non-aliergic)
asthma and extrinsic (allergic) asthma, mild asthma, moderate asthma, severe asthma,
bronchitic asthma, exercise-induced asthma, occupational asthma and asthma induced
following bacterial infection. Treatment of asthma is also to be understood as embracing
treatment of subjects, e.g., of less than 4 or 5 years of age, exhibiting wheezing symptoms
and diagnosed or diagnosable as "wheezy infants", an established patient category of major
medical concern and now often identified as incipient or early-phase asthmatics. (For
convenience this particular asthmatic condition is referred to as "whee zy-infant syndrome™.)

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced
frequency or severity of symptomatic attack, e.g, of acute asthmatic or bronchoconstrictor
attack, improvement in lung function or improved airways hyperreactivity. it may further be
evidenced by reduced requirement for other, symptomatic therapy, i.e., therapy for or
intended to restrict or abort symptomatic attack when it occurs, e.g., anti-inflammatory {(e.g.,
cortico-steroid) or bronchodilatory. Prophylactic benefit in asthma may, in particular, be
apparent in subjects prone to *moming dipping". "Moming dipping” is a recognized asthmatic
syndrome, common to a substantial percentage of asthmatics and characterized by asthma
attack, e.g., between the hours of about 4 to 6 am, i.e. at a time normally substantially distant
from any previously administered symptomatic asthma therapy.

Having regard to their antiinflammatory activity, in particular, in relation to inhibition
of eosinophil activation, agents of the invention are also useful in the treatment of eosinophil
related disorders, e.g., eosinophilia, in particular, eosinophil-related disorders of the airways
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia as it effects the airways and/or lungs, as well as, e.g, eosinophil-related
disorders of the airways consequential or concomitant to Léffler's syndrome, eosinophilic
pneumonia, parasitic (in particular metazoan) infestation (including tropical eosinophitia),
bronchopulmonary aspergillosis, pelyarteritis nodosa (including Churg -Strauss syndrome),
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Agents of the invention are also useful in the tre atment of inflammatory or allergic
conditions of the skin, e.g., psoriasis, contact dermatitis, atopic dermatitis, alopecia areata,
erythema muitiforma, dermatitis herpetiformis, scleroderma, vitiligo, hypersensitivity angiitis,
urticaria, bullous pemphigoid, lupus erythematosus, pemphisus, epidermolysis bullosa
acquisita, and other inflammatory or allergic conditions of the skin.

Agents of the invention may aiso be used for the treatment of other diseases or
conditions, in particular, diseases or condition s having an inflammatory component, e.g.,
treatment of diseases and conditions of the eye, such as conjunctivitis, keratoconjunctivitis
sicca, and vernal conjunctivitis, diseases affecting the nose including allergic rhinitis, and
inflammatory disease in which autoimmune reactions are implicated or having an
autoimmune component or aetiology, including autoimmune haematological disorders {e.g,
haemolytic anaemia, aplastic anaemia, pure red cell anaemia and idiopathic
thrombocytopenia), systemic lupus erythematosus, polychondritis, sclercdoma, Wegener
granulamatosis, dermatomyositis, chronic active hepatitis, myasthenia gravis, Steven-
Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel disease (e.g.,
uicerative colitis and Crohn's disease), endocrine opthalmopathy, Grave’s disease,
sarcoidosis, alveolitis, chronic hypersensitivity pneumonitis, multiple sclerosis, primary billiary
cirrhosis, uveitis (anterior and posterior), keratoconjunct-ivitis sicca and vernal
keratoconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and glomerulonephritis {(with
and without nephrotic syndrome, e.g., including idiopathic nephrotic syndrome or minal

change nephropathy}.

Further, agents of the invention may alsc be used for the treatment of cystic fibrosis,
pulmenary hypertension, pulmenary fibrosis, inflammatory bowe! syndrome, wound healing,
diabetic nephropathy as described in WO 06/107463, reduction of inflammation in ‘
transplanted tissue as described in US 2005/182018, inflammatory diseases caused by
pathogenic organisms as described in WO 03/086408, and cardiovascular conditions as
described in WO 03/029264.
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Also, the agents of the invention may be used to assess the severity of coronary
artery stenosis as described in WO 00/078774 and useful in conjunction with radioactive
imaging agents to image coronary activity and useful in adjunctive therapy with angioplasty
as described in WO 00/78779.

Agents of the invention are also useful in combination with a protease inhibitor for
prevention of organ ischemia and reperfusion injury as described in WO 05/003150, and in
combination with an integrin antagonist for treating platelet aggregation as described in
WO 03/080733.

Agents of the invention are also useful in promoting wound healing in bronchial
epithelial celis as described in AJP-Lung, Vol. 290, pp. 849-855.

Other diseases or conditions which may be treated with agents of the invention
include diabetes, e.g, diabetes meflitus type | (juvenile diabetes) and diabetes melfitus type
11, diarrheal diseases, ischemia/reperfusion injuries, retinopathy, such as diabetic retinopathy
or hyperbaric oxygen -induced retinopathy, conditions characterised by elevated intraocular
pressure or secretion of ocular aqueous humor, such as glaucoma, ischemic tissue/organ
damage from reperfusion and bedsores.

The effectiveness of an agent of the invention in inhibiting inflammatory conditions,
for example in inflammatory airways diseases, may be demonstrated in an animal model,
e.g., a mouse or rat model, of airways inflammation or other inflammatory conditions, e.g., as
described by Szarka et al, J immunol Methods Vol. 202, pp. 49-57 (1997); Renzi et al,

Am Rev Respir Dis, Vol. 148, pp. 932-939 (1993); Tsuyuki et al., J Clin Invest, Vol. 96,
pp. 29242931 (1995), Cernadas et al., Am J Respir Cell Mol Biol, Vol. 20, pp. 1-8 (1989),
and Fozard et al E urJ Pharmacoi, Vol. 438, pp. 183-188 (2002).

The agents of the invention are also useful as co-therapeutic agents for use in
combination with other drug substances such as anti-inflammatory, bronchodilatory,
antihistamine or anti-tussive drug substances, particularly in the treatment of obstructive or
inflammatory airways diseases such as those mentioned hereinbeforg, for example as
potentiators of therapeutic activity of such drugs or as a means of reducing required
dosaging or potential side effects of such drugs. An agent of the invention may be mixed
with the other drug substance in 2 fixed pharmaceutical composition or it may be
administered separately, before, simultaneoudy with or after the other drug substance.
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same or different pharmaceutical composition.

Suitable anti-inflammatory drugs include steroids, in particular, glucocorticosteroids
such as budesonide, beclamethasone dipropionate, fluticasone propionate, cidesonide or
mometasone furoate, or steroids described in WO 02/88167, WO (2/12266, WO 02/100879,
WO 02/00679 (especially those of Examples 3, 11, 14, 17, 19, 286, 34, 37, 39, 51, 60, 67, 72,
73, 90, 99 and 101), WO 03/35668, WO 03/48181, WO 03/62259, WO 0364445,

WO 03!72592'. WO 04/38827 and WO 04/66920; non -steroidal glucocorticoid receptor
agonsts, such as those described in DE 10261874, WO 00/00531, WO 02/10143,
WO 03/82280, WO 03/82787, WO 03/36294, WO 03/104195, WO 03/101932, WO 04/05228,
WO 04/18429, WO 04/19935 and WO 04/26248; LTB4 antagonists, such as BIIL 284,
CP-185543, DPC11870, LTB4 ethanolamide, LY 293111, LY 255283, CGS025019C,
CP-195543, ONO-4057, SB 209247, SC-63228 and those described in US 5451700; LTD4
antagonists include montelukast, pran lukast, zafirdukast, accolate, SR2640, Wy-48,252, ICI
198615, MK-571, LY-171883, Ro 24-5913 and L-648051; PDE4 inhibitors such as cilomilast
(Ariflo® GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A (Napp}, BAY18-8004 (Bayer),
SCH-351591 (ScheringPlough), Arofylline {Almirall Prodesfarma), PD189658 / PD 168787
(Parke-Davis), AWD-12-281 (Asta Medica), CDC-801 (Celgene), SelCID(TM} CC-10004
{Celgene), VM554/UMS65 (Vemalis), T-440 {Tanabe), KW-4490 (Kyowa Hakko Kogyo) and
those disclosed in WO 92/19594, WO 93/19749, WO 93/19750, WO 93/189751,
WO 98718796, WO 99/16766, WO 01/13853, WO 03/104204, WO 03/104205, WO 03/39544,
WO 04/000814, WO 04/000838, WO 04/005258, WO 04/018450, WO 04/018451,
WO 04/018457, WO 04/018465, WO 04/018431, WO 04/018449, WO 04/018450,
WO 04/018451, WO 04/018457, WO 04/018465, WO 04/019944, WO 04/019845,
WO 04/045607 and WO 04/037805; adenosine A receptor antagonists, such as those
described in WO 02/42298; and beta-2 adrenoceptor agonists, such as albuterol

- (salbutamol}, metaproterenol, terbutaline, salmeterol fenoterol, procaterol, and especiatly,
formoterol, carmotero! and pharmaceutically acceptable salts thereof, and compounds (in
free or salt or solvate form) of formula () of WO 0075114, which docurhent is incorporated
herein by reference, preferably compounds of the Examples thereof, especially a compound

of formula
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and phammaceutically acceptable salts thereof, as well as compounds (in free or salt or
solvate fonm) of formula (l) of WO 04/16601, and also compounds of EP 1440966,
JP 05025045, WO 93/18007, WO 99/64035, US 2002/0055651, US 2005/0133417,
US 2005/5159448, WO 01/42193, WO 01/83462, WO 02/66422, WO 02/70490,
WO 02/76933, WO 03/24439, WO 03/42160, WO 03/42164, WO 03/72539, WO 03/91204,
WO 03/89764, WO 04/16578, WO 04/22547, WO 04/32921, WO 04/33412, WO 04/37768,
WO 04/37773, WO 04/37807, WO 04/39762, WO 04/39766, WO 04/45618 WO 04/46083,
WO 04/80964, EP1460064, WO 04/087142, WO 04/089892, EP 01477167,
US 2004/0242622, US 2004/0229804, WO (4/108675, WO 04/108676, WO 05/033121,
WO 05/040103, WO 05/044787, WO 05/058867, WO 05/065650, WO (5/066140 and

WO 05/07908.

Suitable bronchodilatory drugs include anticholinergic or antimuscarinic agents, in
particular, ipratropium bromide, oxitropium bromide, tiotopium salts and CHF 4226 (Chiesi),
and glycopyrrolate, but also those described in EP 424021, US 3714357, US 5171744,

US 2005/171147, US 2005/182091, WO 01/04118, WO 02/00652, WO 02/51841,
WO 02/53564, WO 03/00840, WO 03/33495, WO 03/53966, WO 03/87094, WO 04/018422,
WO 04/05285 and WO 05/077361.

Suitable dual anti-inflammatory and bronchodilatory drugs include dual beta-2
adrenoceptor agonist/muscarinic antagonists such as those disclosed in US 2004/0167167,
US 2004/0242622, US 2005/182092, WO 04/74246 and WO 04/74812.

Suitable antihistamine drug substances include cetirizine hydrochloride,
acetaminophen, clemastine fumarate, promethazine, loratidine, desloratidine,
diphenhydramine and fexofenadine hydrochloride, activastine, astemizole, azelastine,
ebasltine, epinastine, mizolastine and tefenadine, as well as those disclosed in
JP 2004107289, WO 03/098807 and WO 04/026841.
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Other useful combinations of agents of the invention with antinflammatory drugs are
those with antagonists of chemokine receptors, e.g., CCR-1, CCR-2, CCR-3, CCR -4, CCR-5,
CCR-6, CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCRS,
particularly CCR-5 antagonists, such as Schering-Plough antagonists SC-351125,
SCH-55700 and SCH-D, Takeda antagonists, such as N-[[4-[f{6,7 -dihydro-2-(4-
methylphenyl}-5 H-benzo-cyclohepten -8-yllcarbonyllaminolphenyllmethyijtetrahydro -N, N-
dimethyl-2Hpyran -4 -amin-ium chloride (TAK-770), and CCR-5 antagonists described in
US 6166037 (particularly ctaims 18 and 18), WO 00/66558 (particularly claim 8),
WO 00/66559 {particularly claim 9}, WO 04/018425 and WO 04/026873.

In accordance with the foregoing, the invention also provides a method for the
treatment of a condition responsive to activation of the adenosine Az receptor, e.g., an
inflammatory or allergic condition, particularly an inflammatory or obstructive airways
disease, which comprises administering to a subject, particularly a human subject, in need
thereof a compound of formula (1) in free form or in the form of a pharmaceutically acceptable
salt. In another aspect the invention provides a compound of formula (i), in free form or in
the form of a pharmaceutically acceptable salt, for use in the manufacture of a medicarment
for the treatment of a condition responsive to activation of the adenosine Ay, receptor,
particularly an inflammatory or obstructive aérways disease.

The agents of the invention may be administered by any appropriate route, e.g.,
orally, e.g., in the form of a tablet or capsule; parenterally, e.g., intravenously; by inhalation,
e.g., in the treatment of inflammatory or obstructive airways disease; intranasally, e.g., in the
treatment of allergic rhinitis; topically to the skin, e.g., in the treatment of atopic dermatitis; or

rectally, e.g., in the trealment of inflammatory bowel disease.

In a further aspect, the invention also provides a pharmaceutical composition
comprising a compounds of formula (1) in free form or in the form of a pharmaceutically
acceptable salt, optionally together with a pharmaceutically acceptable diluentor carrier
therefor. The composition may contain a co-therapeutic agent, such as an anti-inflammatory,
broncho -dilatory, antihistamine or anti-tussive drug as hereinbefore described. Such
compositions may be prepared using conventional diluents or excipients and techniques
known in the galenic art. Thus oral dosage forms may include tablets and capsules.
Formulations for topical administration may take the form of creams, ointments, gels or
transdermal delivery systems, e.g., patches. Compositions for inhalation may comprise
aerosol or other atomizable formulations or dry powder formulations.
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When the composition comprises an aerosel formulation, it preferably contains, e.g.,
ahydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a2 mixture of these,
and may contain one or more co-solvents known in the art, such as ethanol (up to 20% by
weight), and/or one or more surfactants, such as oleic acid or sorbitan trioleate, and/or one
or more bulking agents, such as iactese. When the composition comprises a dry powder
formulation, it preferably contains, e.g., the compounds of formuta (1) having a particle
diameter up to 10 microns, optionally together with a diluent or carrier, such as lactose, of the
desired particle size distribution and a conpound that helps to protect against product
performance deterioration due to moisture, e.g., magnesium stearate. When the composition
comprises a nebulised formulation, it preferably contains, e.g., the compound of formula (1)
either dissolved, or suspended, in a vehicle containing water, a co-solvent, such as ethanol
or propylene glycol and a stabilizer, which may be a surfactant. "

The invention includes;

{a) a compounds of formula (1) in inhalable form, e.g, in an aerosol or other
atomisable composition or in inhalable particulate, e.g., micronized, form;

(b) aninhalable medicament comprising a compounds of formula (1} in inhalable
form;

{c) apharmaceutical product comprising a compounds of formula (I} in inhalable form
in association with an inhalation device; and

(d) an inhalation device containing a compounds of formula (1} in inhalable form.

Dosages of compound s of formulz (I) employed in practicing the present invention will
of course vary depending, e.9., on the particular condition to be treated, the effect desired
and the mode of administration. In general, suitable daily dosages for administration by
inhalation are of the order of 0.005-10 mg, while for oral administration suitable daily doses

are of the order of 0.05-100 mgq.

The invention is illustrated by the following Examples,
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are shown in the following table. Methods for preparing such compounds are described

hereinafter,
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benzenesulfonamide

5

SOMNH,

3{HR)-1{642,2-Bis-
{4-hydroxy-phenyl)-
ethylamino]-9-
[(2R,3R4S5,55)-3 4
dihydroxy-5-(3
hydroxymethyl-isoxazol-
5yh-tetrahydro-furan-2-
yi)- 9H- purin- 2yl
pyrrolidin-3-) - ureido }-
benzenesulfonamide

14(R)- 8-
{{2R.3R,45.5R)-3.4-
Dihydroxy-5-[2-(2-
hydroxy-ethyl}-2H-
tetrazol-5-yl}-tetrahydro
furan-2-yl}-6-(2,2-
diphenyl-ethylamino) -
8H-purin- 2-yl}pyrralidin-
Iyl}-3-(3-hydroxy-
benzyly-urea




37 -

c

Dihydroxy-5-[2-(2-

Internediate T QCF HireL P\-N? .." * * CGioft &* CH2 ' * *
W _<sw.2008/0863630 CJ * CK PCT/EP2007/006156
-33-
Ex Structure R! 53 R Name
8 =" 1{R)-1{%
0N\t \O (ORhA LS sR)-24

hydroxy-ethyl}-2H-
tetrazol-5-ylHetrahydro
furan-2-4y1}-6-(2.2-
diphenylethylamino) -
9H-purin- 2-y 1} pyrrdidin-
Jyl}-3-pyridin- 3y lurea

: N,

4{3H{(R)-1-[9-
{(2R,3R45,5R)-3 4-
Dihydroxy-5-{2-(2-
hydroxy-ethyl)-2H-
tetrazol-5-yl]-tetrahydro
furan-2-41}-6-(2,2-
diphenylethylamino} -
9H-purin- 2-yl}pyrrolidin-
Jyl}-ureidg)-
benzenesulfonamide

T,

H(R)-1-[S-
{{2R,3R,45.5R)-3.4-
Dihydroxy-5-(2-(2-
hydroxy-ethyl}-2H-
tetrazol-5-yl-tetrahydro
furan-2-yl}-6-(2,2-
diphenyl-ethylamino) -
9H-purin- 2-yl}pyrrolidin
3yh-ureidg-

benzenesulfonamide

41

HTH

w’\/l‘\n)\

1{R})-1-{9-
{(2R,3R,45,5R)-3 4-
Dihydroxy-5-[2-(2
hydraxy-ethyl)-2H-
tetrazd-5-yl}Hetrahydro
furan-2-1}6-((S)-1-
hydroxymethyl-2-
phenyl-ethylaming)-3H-
purin2yl]-pymrolidin3-
vi}-34 3-hydroxy-benzyl)-
urea

1-{{R}~ 1-[9-

{{(2R,3R,48, 5R)-3.4-
Dihydroxy-5-[2-(2-
hydroxy-ethyl}-2H-
tetrazol-S-yl]-letrahydro
furan-2y1}-6-{(S}-1-
hydroxymethyl- 2-
phenyl-ethylamino}-9H-
purin2yl]-pyredidin 3-
yi}-3-pyridin-3-yl-urea




*

S

Internediate CA (2 R3R 4 S,5 S5)-2

roxyet hy we 2ms8im6s}y- 2-ch loro -

purin-9-yl1]-5-(3-ethyl 4soxazo
Acetic acid (2R, 3R 4R, 5S)-4-acet oxy- 2
-((S)-1-benzyl- 2- hydr oxy- et hyl
-9-y1]-5-(3-ethyl -isoxazo
hydr ochl ori de

CAl :

am no) - 2-
-5-yl)-tetrahydro-furan-3-yl ester
A m xture conprisingacetic acid

-((S)-1-Benzyl

- 24wd

PCT/EP2007/006156

-5-y44etrahydro 4uran- 3, 4-di ol

chloro-purin

(2R 3R 4R, 5S) - 4- acet oxy-2- (2, 6-di chl oro-purin -9-y1)-
5-(3-ethyl -isoxazol -5-y1)-tetrahydro- f#r-an-3 -yl ester (WD 99/38877)

Step

(1 g, 2.13 mol), (S)-2-am no-3-phenyl -propan-1-ol (0.321 912.13
nol ) and DI PEA (0. 2B8estwe?. 13 nnol B inj DCE ®¥5 nl) i K'sti|Mmed under ah
i nert at nosph®fe\gfy a over ni ght/=jAi t er i rp r QéfHiR)- 18-
t enperature R"?,\_.‘ \ Lié(&ide "‘tAF= ﬁ R, ?%S,ésﬁéh@‘t ed
and concentrated - in vadua to a he t|tIe Cd oy 2k ch
is used in the|next stepwithodt furt h=r purification. mgﬁ“ﬂdm
Step CM (2 R 3R, 4S,5S) f\d—@(ﬁ) 1- Benzyl - 2- hydr oXy- et hyl|aam
-chloro-purip 49-y1]-5-(3- ethyl -i soxagol -5-y1)-tet rahycpum2 upw 4
-di ol A gol ution of aceti|c acid y.}ure.é”o) Y
(2R, 3R, 4R, 5S) - 4- acet oxy-246((S)|-1-benzyl- 2- y - et hy||benzenesutionamide
am no) - 2- chl p#e= e HHR)- O
zol -5-y1)-te.r?h%oq (o Cis %/%s?%r\ hyi@l orucTQSt ST A
(1.194 g, 2.p2imol) N OH/ cH orof orm 3: 1™k ( H,ﬂrowemvlﬂﬂ
chlorofornm |s|treated wh sat|urated :)ot assi um ¢ar bona§ a,éi’;j}ﬂﬁ)ﬂ’ﬁdm
(10 m). After{stirring a qverni ghf, the reagtion m)|xtitkreehylig-
diluted with{ DCMAmat er and #{le jor gani cf portion i$ separ qlg%&eth lg}ufr
organic port|on is concentrated in vacha to affond the t
conpound. (M+|501) Internedi atje CB-CJ These i nt ermedi af @szewaﬁ@#"}}de
(2 R3R 4 S,p%p)-2 -{6 -{2 m/\,""" o | R (612.2-Bis{4-
- bi s- (4- Hydrpry- phenyl) etyd| arfi no] - '2‘\ %@ -yl) "5%”2“,%“"“"’
et hyl -i soxazpl .55y q-furan-B,4-diol (|nter rredi(lﬁ&%wu and
(2 R 3R, 4S5, 5| S) - 2- 0 hygroxy-elhyl)-Zl-l-
- 6- (2, 24i phenyl -eth 0) - puni n- 9- 01t 5- ( 3- et hyl - i soxazettazdbs-yll-tetrahydre
y1)-tetrahydfoifuran-3, &diol (Intermegdiate CO), |are prefalaf iote
anal ogously f[oflnternedi-ae CAjby replfpcing hydroxy-benzyl)-urea
(S)-2-am no-B- phenyl -prop%;_l-(l with fhe approptiate afi ne.
Intermadiatemgj (2 R3R 4HE 5R 246((8) 1- Benzyl-2
- hydr oxy- et hy¥am no) -2 -chfforo |- wy | HR)-1(62,2-Bis{4-
purin-9-y1]-B-{2-ethyl -2 tralzz)\l/ ‘3)\y \@;@f omrz v irdi ol
Step CD1: Ackt L&, agid RyAR, 5R) - 4-jacet {(2R3R 45,5R)-3.4-
16- ((S) - 1- bepzy1- " eyl ami np) - 2- d“‘g;;m"vt’;;l,igﬁ
chl oro-purinf 9t yl] - 2H-tetr I 5 -yl)itetrahy yl}[eaelhydro
-3-yl ester The tMl e cofpound ils prepared|anal og9 tdm “““2
acetic acid |( 2R 3R, 4R, 58)(" acet oxy2464(S) - 1- benzy1- 2- hy ;519 ﬁ]hyl
am no) - 2-chljorp-purin-9- F5-03- ot hyl 1Qmm7a1-3 y1) -
tetrahydro-fu‘Fan -3-y1 estBr h,,glx\gqﬁj\ol I @Z b/&&%}: f@ﬁ
acetic acid (2[R 3 R4R 5 . 39 - y-P- ,ﬁﬂﬂddnﬁlkﬁir?l:@ y
-purin-9-y1)+5 -5- yl)-tet ahydr p- f ur an{ : r
(VD 99/ 38877) i (2R, 3R |4 ﬁﬁﬁ?h
R, 5R) - 4- acet|ox - purin-{9 -yl)-5-(R-ethyl {tetrazol-5-yll-tetrahydro
furan-2y1}-9H purin-2-
yi-pyrrolidin- 3-yi]-
ureido}-
benzenesulfonamide




2 Htetrazol -5-yl)-tetrahydro-furan -3-yl ester (WD 98/28319). Step

CD2: (2R wB.2008/0069¢32- (6 PCT/EP2007/006156
-((S)-1-Benzyl- 2- hydr oxy- et hyl am no) - 2-chl oro-purin -9-y1]-5-(2-
ethyl -2 Htetrazol -5-0)-tetrahydro-furan-3, 4-di ol The title

conmpound is prepared fromacetic acid (2 R 3R 4R 5R)-4
-acetoxy-2-[6-((S)-1-

benzyl- 2- hydr oxy- et hyl am no) - 2-chl oro- purin-9-y11-5-(2-ethyl-2Htetra
zol -5-yl)-tetrahydrofuran-3-yl ester (Step CDl) anal ogously to (2
R, 3R, 4S,5S)-246-((S)-1-benzyl-2-hydroxy®: ethyl ami no)-2-chloro
-purin-9-yl1]-5-(3-ethyl -i soxazol -5-y1)-tetrahydro-furan -3, 4-diol
(Step CA2). IEtler nedisstcase CE and CR' The¢se i Rt er nddi afes |Namely, (2

R 3R 4 S,5R) 128|-(6 ~ 3" on 33-IR)- (5122 B-
-12, 2- bi s- (44 Hydr oxy- phenyl) - etjhylanf ng] - rq- n- @fﬁmgﬂ’z-

hydr o- f yr an-3, 4- dijol (knt|qerEeds 5)-@4-
" cllhydroxy 5{2-(2-

i no)-purfin-9-yl]-98-(2-et I‘ dm gyhf)égwyaz
| 5-y1) -tetrahydro-furan (Inteqnmediate CH), are 95 Rﬁn U"'*Z
anal ogou sly{tg Interneda by repllaci ng TS
(S)-2-am no- 8- phenyl - prop L -jol with the apprqpri at e |edatefBulionamide
InternediatelCi (2 R 3R 4 S'% §)-2-(2 {Chloro-6-(12,2 -dli phenyl -ethy
| am no}-purin 43-y11-5 - (3
_hydroxynet h)é!@pgaeasao%men#edme&%omdro fura n-3,4 -diol Step CGL:

Acetic acid

ethyl-21-1-tetnazol:5-y
CE): and (2|R|3R
- Chl or 0- 6- (2} 2{di phef

OJ

R, 3R, 4R, 5S) - ecet 0xy, 3 -| soxazol - 5-y1)-242-
chl oro-6- (2, tdmﬁﬁ'gﬁy 3’%& "°e ﬁ‘y s@hyf’ct et rahydro-furan-3-yl es
ter - 40 - A m xture contalnlng acetic acid

(2R, 3R, 4R5S) - 4- acmis@xsyipdmnd 3-prepated by he bivydduret RANSchbikiynlot al2 Blodgedi chl o
ro-purin-9-yhhahels @&y@gs%mwﬁ@szraw%gy._l ester (WD 99/38877),

- di phenyl et hyl'am ne and is stirred under an inert

at nospher e of, a0 g,@,q;, o R, 0.1 MHC
i s added, th(’a orggfr%ltegé% rtlogﬁ)g;%lsgpgﬁaé@%% %@%&' {ﬁgretz;t ed |n vacua to
afford the titled conmpound which is used in the next step w thout
further purifi cat3-tydroxBesgyla@Ee: (202, 382 41805 8)d s2dim Gidrogen caronate

-(2, 2-di phenr‘in fahy 2 AP Qus?\%’t‘kﬂ@d in Wakdbos 4(r§L 1: ‘%ls treated wnth pheny!

hydr O?(y met hy chlorsformaégb %éfl rXE' &l rg)hyﬁ'&ar stlrnng a‘?ﬂT ovemlg'lt (?he reaction mlxtA ureis
sol ution of atetrc-a

( 2R, 3R, 4S, 5S¥liluedaith mese LGy ateranditinargasiciydse issgrarated. -THe gropnic pagfipnish| or o
- 6- (2, 2- di phedngkeiatey irowstdg prord the tifElitbmpaahd. alapeeqm f ur an- 3-y1 ester
(Step CG 1) in MeOH chloroform (3:1 MeOH chloroform is treated with
sat urat ed polméfietidtelH PRH-8-yB&rbinhiO Beid Phdnglestdri rring at Rl
overnight, the reaction is diluted with DCM water and the organic
portion is separated. The organic portion is concentrated in vacua to
afford the titl efFreWhPmiama R &3rald P &¢ emoliscpirentrd rgrysdne/BCM 6 mip 2

- bi s- ( 4- Hydr ety -Thé esytiby isatidad 24 0i0n add Lantifiopyridine (500 mg, 5.31 mmol) dissolved in

| or opurin-9- M@M?T %!?X&E@E%W&@yﬂhe're%%ﬁ?rﬂ!turests&]a"ctfcﬁﬁ BQYQHgédﬂfeﬁﬂs g ’ 4&

dio |l ound i s fromacetic acid , 3
R, 59) - 4- acet 8’5&?"%" {4 Sac""a%ft?ttg%ﬁ’ﬁ‘ﬂelﬁF's*?%%sj'afl?)" 2821314 Thip. qfggnig portion |
- di chl or o- puwashe®witnd. 1 Pétfmmcdhmdouwatrataiwtacecstoeiﬁor@mtlﬂé)ycs&at?@)i
anal ogously {Mw+(45)
R 3R 4S, 5S) - 242- thI or o- 6- (2, 2-di phenyl - et hyl am no) - puri n9-y11-5-( 3- hy
droxynet hyl - j,apxadinks Bc ¥Aysbet r ahydro-furan-3, 4-diol (Internedi ate
CG) by replacing 2,2 -diphenylethylamne wth

- (2-am noet hyhesde@midnha-rphempl (Internediate A). Internediate Cl
(2R 3R, 4S,5S) -2
- Chl oro-6{(9S) - 1- hydr oxynet hy) - 2- phenyl et hyl am no) - purin



I nternedi ate CJ

(2R, 3R, 45ybR)esiesktS) - 1- Benzyl - 2- hydr oxy- et hyl am no) - 2- gir@peoo7/066154 N
-9-y1J-5-(2-benzyl -2Htetrazol -5-yl)-tetrahydro-furan -3,4-d i ol

The title compound is prepared in an anal ogous fashion to

(2R, 3S, 4R, 5R) - 2- ( 2-

benzyl-2H-tetrazol - 5-y1)-542-chl or o- 6- (2, 2-di phenyket hyl am no) - puri n-
9-sttetrahydro -furan3,4 -diol (WO 99 /38877)by replacing 2,2

- di phenyl et hyl ami ne with (S} 2-am no- 3-%henyl propan-1-ol. Internedi ate
CK (2R, 35,4R,5R) - 2- (2-Benzyl-2Htetrazéet=5-y1)-5-042, 2-bi s

- (4- hydr oxyphenyl) ethyl am nol-2-chloro -purin-9-yl)-tetrahydro
-furan- 3, 4 - di db-Sulfamoykphdriyi-carbernie acibrhsoy agleri(btepmediate B@dendn an

anal ogous fashion to (2R 3S, 4R, 5R)-2-( 2- _
benzyl-2H-tetrazol - 5-y1)-542-chl or o- 6- (2, 2- di phenyket hyl am no) - puri n-
9111-tetrahygr di ; cing 2,2

- di phenyl et hyl g?ﬁsa%ﬁut%ﬁéﬂl? %brg%n%[(: X‘@ﬁg‘é? ﬁ%ﬁlﬁ%ﬁegga%i%@bhenol

(I nt er medi at ereAyepaied @padsgatishon IrddrmEdiateBB ®g repidamyd -emitdpyridine with the
-((R-1-(6-( sidafR eyl -ethy lamin

0)-8-[(2R 3R,%ﬁp9§?@§§é-a5- (2- et hyl - 211-
tetrazol -5-y1)-3,4-di.hydroxy-tetr dro-furan-2-yl]-9H purin-2-yl)-
py rrolid in -3- y@fgﬂg"{'g&'ﬁ% regg%%?-sggﬁrﬁ"ya)@urea trifluoroacetate Step
1: (2 R 3R 4 . _ e

S, 5R) - 246- ( 2, 2- Di phenyl - et hyl am no) - 24 - 3- BOG- am no- pyrrolidin-1-
yl1l)-purin-9-yl]-5-(2-ethyl -2H-tetra<0l |5-ji)-tetrahyd ro-furan-3,4

- di ol Tan” ON N N F {©

(2R, 3R, 43, 5R) - 2-12- Chl or 0- 6- ( 2, 2-df phenyl - et hyl am no) - puri n-9-y1] - 5-(
2-ethyl - 2Ht et razol - 5-y1) -t et rahydr g;furan-3,4 -diol (Internediate CF)
(1 g, 1.82 mmol), (3R -3-(BOCam no)pyrrolidine (1.02 g, E47 mmol ) and
sodi um i odi dareEhad befpw in Tage tanthe Jnethpds of prepastipe beipgdegeribediareindftee (10
m.) and NWP (0.5 rnL). The reaction mxture is heated using m crowave
radi ati on at TABEE for 30 minutes in the Personal Chenmistry EnmrysTM

Optim zer mChRWdael[eaclpr. Jne reagion mKture is concentrated in
vacuo and puwwmum chr omat ogr aphy
eluting with acetonitjrilExaat ¢r (0F~§9ﬁA) (gradi ent 0-100%

acetonitrile) to affgrd the tijtled co und.| - 42 - Step 2:(2 RBR 4
S, 5R) - 2-[2- ({( R) <& Ami|n rolidin-

purin -9 -ylf]-5 -(2 -em Htet
-3,4-did triffl uoroacdt ate (2
S, 5R) - 2- (6- (|2, 2- Di phgnyl - et hyfam n -((R}3-BOC -amno -pyrrolidin
-1- yQourin-9-y11-5-(2-ethyl-2Htetr «-5-yil)-tetrahydro-furan-3, 4
-diol (Step M) dcs di SS‘QJ_@ n nd TFA jand stirred at RT

overni ght. The reactijon mxtufe is ncentrated in vacuo to afford
the titled donpound. [Step

1-y0-6- (2} 2-di phenyl - et hyl am no) -
ol -5 -yfj)-tetrahydro-furan

3:1-((R)-1-(I6-(2, 2- Dijphenyl - et hyl am -9- 1(2R, 3R, 4S, 5M 5- ( 2- et hyl - 2H
-tetrazol - 5- cD e B
y0- 3, 4- di hydr oxy-t et fahydi¥o-f pur an- 9H purin-2-y1}-pyrrolidin-3-y

1)-3-(3- hydroxy-hengyl)-urealtrifl uordacet af e

(2R, 3R, 4S, 5R) - 2F£- (( R)“f&@nn b-pyreolidin -1fyl)-6 -(2,2
- di phenyl - etthyl am no)- purin-9
y1l]-5-(2-ethyl-2Htetirazol - 5-
trifluoroacqgtate and{(3-hydro carbam c acid phenyl ester
(I'nternedi at i in-nethdngl jand TEA. The reaction

m xture is heated using mcrowave radiation at 100C for 30 mnutes in
t he Personal Chemi stry EmysTM Optim zer m crowave reactor. The
reaction m xture is concentrated in vacuo and purified by C 18
reverse phase col um chromat ography eluting with acetonitrile:water

/1) -t et r ahydr o-ff ur an- 3, 4- di ol




43 -

R, 3S, 4R, 5Rp-28es{@edsenzy1l- 21- 1-t et r azol
-ethylam no)-purin-9-yll-tetrahydro-furan -3,4 -diol
-carbam c aci d phenyl

- di phenyl

99/38877) and pyridin-3-yl

This conmpound is prepaed from (2

-5-y1)-

BB) anal ogously to Exanple 1. Step 2:14pyi

-19-1(2R3R, 4S, 5R) - 3, 4- Di hydr oxy-5-(2Htetrazol

chl or eCT/EP2007/006156
(VWO
ester (Internediate

-5-yl)-tetrahydro-furan

-2-

y1] - 6- (2, 2-di phenyl - et hyl am no) - 9H puri n- 2-y11-pyrrol i di n-3-yl) - 3- pyr
i di n-3-yl -urea A solution of -3%-

1-{(R)-1194( 2R 3R 4S,. 5R) - 5- (2- 8enzyl-2/4-tetrazol - 5-y1) - 3, 4- di hydr oxy
t et r ahydr o- b ltergedipate] | 6- (2, 2 Q

- di phenyl - et hyl ao#% no) | 9t PO rin-2- yl[ rrol1din-3-yl}-3-pylidin-3-
yl-urea in EfOH under{ an Miért| atnmoSphere of fargon is treated with
10% Pal | adi um on carbon foll owed by niumformate. The reaction

m xture is hpated to [50C for 4 hour's thep filtered through
celite(r). The Tedtralel wcorcentli ated 1n vacuo to afford the title
compound. Stpp 3:1-{(IR -1 2 R 3R %@) 3,4-Di hydro)ry-542 -(2
-hydroxy-ethyl)-2Htdtrazol - 54y11-

t et rahydro-furar-yy1- , 24di pheftyl - et hyl am no) - 9H- puri n
-2-y1]-pyrrolidin-3-y1)- nidin A sol ution of
14(R) - 149-[ (RR 3R, 4S,[5R) - 3, 4- ¢i hydrpne- 5- (2H t et razol - 5-y1) - t et rahydr
of uran-2-yl1]+ 6- (2, 2-di phenyl - ¢t hyl pnjim purin. 2-yl I pyrrolidin-3-y
1)-3-pyridin=-3-A-urga in DIAF s treite it h potassium carbonate
fol | oned by B - bflonodt fanglR and stiged at RT for 18 hours. The

m xture is then filtdred and ghe fi i sfconcentrated in vacuo.
Purificationt of the drude product ver se phase col um

chr omat ogr ap i i X er (0. 199FA) (gradi ent

0- 100% acet oni t r&4 e) forgds th§ titled cprmpound. Exanples 38 40
These conpounds are pr % nal ogfu to Exanple 37 by replacing p
yridi n-3-yl clarbam ¢ gcid enrl ester (Interpediate BB) with

I nt er medi at es—BA—BDb{and BG—I xanpl es 41 44

These exanplles ffe pr ed apal ogoysly to Exanpl es 37-40 by

repl aci ng (2R 3S, 4R 3R -+ R- benzy H tetragol -5-y1)-512-chl oro-6
-(2,2 -di phgnyl - et hyl am noj-pyrin - li-tefrahydro -furan-3,4 -diol
(WD 9928877)| with (2R 3R, 48, 5?)-2- S)-1-Benzyl-2- - 44 -

hydr oxy- et hytamnoe)=2-chtoro-—putri+a-—9—yi—5—2- benzyl- 2H-tetrazol - 5-y1

) -tetrahydro-furan-3, 4- diol

exanpl es ar
(2R 3S,4R, 5

-chl oro-6- (2, 2-di phenyIP‘Et"‘I’&Wa?d:’rRS')YJ‘tﬁ?P‘i’

| nt er nedi at e

CJ). Exanpl es 45.48 These

%nw@%g%f@@fagg&g Bl igagggoxﬁgm%mﬁneﬁbcﬁfm&

791Gy fiefrahydre -fsgnsdddiol

furan-3, 4-diol (WO 99138877) Wlth (2R 38, 4R, 5R) - 2- (2- Benzy1- 2
Htetrazol - 5§{y1ii 5-(612, 2-bi s- hydr oxy -phen
et hyl ani no] - €& f‘?)rpﬁet'cﬁ&'ii (e §S)t4él°?t%5?d%@l irg%‘ﬁf'f? -hydrgpyithyl amino)2-

(I nternedi ate C K) cBabhotnyb-gl-5-¢ -diyakplass 5 y-samphyes -tlanB3Hestesconpounds

of formula (1) arepsliospribd the followi ng table.
prepari ng such conpounds are described hereinafter.
shows mass spectronetry, MR {ESMS),
trifluoroacetate salts.

Met hods f or
The tabl e al so

data. The Exanples are
Ex. Structure 121 R2

A mixture comprisingacetic acid (2R,3R 4R,5 5)4 -acetoxy-2 42,6 -dichloro-purin -3-yl)-
5{3-ethyl-isoxazol5-yl}-tetrahydro-furan-3 -yl ester (WO 99/38877) (1 g, 2.13 mmol),

(S)-2-amino-3-phenytpropan-1-01(0.321 g, 2.13 mmol) and DIPEA (0.275 g, 2.13 mmol) in
DCE (5 mL) is stirred under an inert atmosphere of argon overnight. After cooling to room
temperature (KT), 1 M HCl is added, the organic portion is separated and concentrated



Rl Nane

d )l = ** P [(1R2S, 3R 43)-2.3- Dihydroxy-4-((9S)-4-

met hyl - 2, Wodoeoossssdazol i din-1-yl)- cyclopentyt]-6-(2. 2PCT/EP2007/006156
di phenyl - et hyl am no)- 9H purin-2-yl11l- pyrrolidin-3-A- 3-
pytidin-3-yl-urea - 45 - Ex. Structure R R2 R2 Nane C2 0 O |

ty>=0

-38-

in vacuo to afford the titfle compound which is used in the next step without further
purification. (MH+ 585.1)

Step CA2: @ R.3R,485,55)-2-[6-(( S)-1-Benzyl-2-hydroxy -ethylaming)-2 -chloropurin -9-yl]-5-(3-
ethylHisoxazol-5-yl}-tetrahydro -furan-3,4 -diol

A solution of acetic acid (2R, 3R 4 R,5S)-4-acetoxy-2-[6-((S)-1-benzyl-2 -hydroxy-ethyl
amino}2-chloro-purin-8-yi}5-(3-ethyl-isoxa zol-5 -yl -tetrahydro-furan -3-yl ester hydrochloride
{Step ACT1)(1.194 g, 2.02 mmol) in MeOH/chloroform (4 mL, 3:1 MeOH/ chloroform) is
treated with saturated potassium carbonate solution (10 mL). After stirring at RT overnight,
the reaction mixture is diluted with DCM#water and the organic portion is separated. The
organic portion is concentrated in vacuo to afford the title compound. (MH+ §01)

Intermediate CB-CC

These intermediates namely,

» (2ZR3RA4S559)2-642 2 -bis-(4-Hydroxy phenyl}ethylaminc}2-chloro-purin-9-yI}5-(3-
ethylHsoxazol-5-yl)-tetrahydro -furan-3,4 -diol {Intermediate CB); and

» {2R.3R 4855 35)-2-[2-Chloro 6-(2 2-diphenyl-ethylamino)purin -8-yl}-5-{3-ethyl-isoxazol-5-
yl)-tetrahydro-furan -3,4-diol (intermediate CC),

are prepared analogously to Intermediate CA by replacing ( S)-2-amino-3 -phenyl-propan-1-ol
with the appropriate amine.

Intermediate CD {2R,3R 4 S,5R)2-[6-{(S)-1-Benzyl-2 -hydroxyethylamino)-2 -chloro -
purin-8-yl}-5-(2-ethyl-2 H-tetrazol-6-yl)tetrahydro -furan-3,4 diol

Step CD1: Acetic acid (2R,3R,4R 5 R)4-acetoxy-2-{6-(S)-1-benzyl-2-hydroxy -ethyl amino}2 -
chloropurin -8-yl]-5-2-ethyl-2 H-tetrazol-5 -yl)-tetrahydro-furan-3-yl ester

The titte compound is prepared analogously to acetic acid (2R 3R 4 R.55)4-acetoxy-
24{84(S)-1 -benzyl-2-hydroxy-ethyl amino}2-chloro purin-9-yl}-5-(3-ethyl-isoxazok-5-yl}-
tetrahydro-furan-3-yl ester hydrochloride (Step CAT) by replacing acetic acid (2R,3R 4R 55)-



1-{(R-1-[9- [( 1 R 28,3R 4S)-4- (2,5 D oxoi mdazolidin-1-0)- 2 . 3-
di hydr oxwyocueapesty! ] - 6- (2. 2- di phe nyl el hyl ami no)-  pC1/EP2007/006156
91-1-purin-2-y1)- yrrolidin- 3111- 3- pyridin-3-y Purea C3 0. . 4
)21)=- # 41 1-{(R)-119- [( 1R2S, 3R 4S)- 2 ,3- D hydroxy-4-((S) -4-
mel hyl- 2, 5-di oxo. imdazolidin-1-0) - cyclopentyl]-6-(2 ,2-
di phenyt et hyl am no)- 9H purin-2-y1 1-pyrrofidin-3-y0-34 3- hydroxy-
benzyl) -urea C4 41 . Hic)-e Hy... 110..., 4-(3-{(R-1-19-
[ (1R, 25, 3R, 4S)-2,3- Dityd roxy-4-48) - 4- nethyl- 2,5- dioxoimd
azolidin-1-y0 - cyclopentyll6-(2,2- di#henylethylam no)-
Ol -1-purin-2-yl]- pyrrolidin-3-yl}- ureido)-

4-acetoxy-2-(2,6-dichloro -purin-8-yl}-5-(3-ethylisoxazol-5 -yh-tetrahydro-furan-3-yl ester (WO

99/38877) with acetic acid (2R,3R4 R,5R)-4-acetoxy-2-(2,6-dichloro purin-9-yl}-5-(2-ethyl-
2 H-tetrazot5-yl)-tetrahydro-furan -3-yl ester (WQ 98/28319).

Step CD2: 2R,3R 4 8,5R)-26 {(S)-1-Benzyl-2-hydroxy -ethylamino}-2-chloro-purin -9-yl]-5+(2-
ethyl-2H-tetrazol-5-yl)tetrahydro-furan-3,4-diol

The title compound is prepared from acetic acid 2 R,3R4 R 5R)4acetoxy-2-[6-((S)}-1-
benzyl-2 -hydroxy-ethylamino)-2-chioro-purin-9-yi]-5- (2 -ethyl-2 H-tetrazol-5-yl)-tetrahydro -
furan-3-yl ester (Step CD7) analogously to 2 R,3R,45,55)-2-[6-{(S)-1-benzyk2-hydroxy -
ethylamino}2-chloro purin-9 -yl}-5(3-ethyl-isoxazol5 yl)-tetrahydro-furan-3,4 -diol (Step
CA2).

Intermediates CE and CF

These intermediates namely,

v (2R3R4S,5R)-24{642,2-bis-(4-Hydroxy phenyl}-ethylamino]-2-chloro-purin-9-yi}-5-{2-
ethyl-2 H-tetrazol-5-yl)-tetrahydro-furan-3,4-diol {Intermediate CE); and

* (2R3R4S55R)2{2-Chloro-6-(2,2-diphenyl-ethylamino}purin-9-yi}-5-2 -ethyl-2 H-tetrazol-
5-yl)-tetrahydro-furan-3,4-diol (Intermediate CF),

are prepared analogou sly to Intermediate CD by replacing (S)-2-amino-3 phenyl-propan-1-ol
with the appropriate amine. :

Intermediate CG (2R3R 45,5 5)2-[2-Chlore-642,2 diphenyl<ethylamino}purin 9 yIj-5-
(3 -hydroxymethyl-isoxazol-5-yl)-tetrahydro-furan-3,4 -diol

Step CG1: Acetic acid (2 R,3R 4R.5 8)4 -acetoxy-5 {3-acetoxymethyl-isoxazoks -yl)-2-{2-
chloro-8-(2,2-diphenyl-ethylamino)-purin-9-ylH-etrahydro-furan-3-yl ester
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A mixture containing acetic acid (2R,3R4R 5 S)-4-acetoxy-5-(3 -acetoxymethyl-

isoxazol-5-yl)-2-(2,6-dichloro-purin-9-yl)-tetrahydro -furan-3-yl ester (WO 99/38877),

2.2 diphenylethylamine and DIPEA in DCE is stirred under an inert atmosphere of argon at

50°C overnight. After cooling to RT, 0.1 M HClis added, the organic portion separated and

concentrated in vacuo to afford the titled compound which is used in the next step without

further purification.

Step CG2: (2R3R 45,5 5)-2-{2-Chloro 6 -(2,2-diphenyl-ethylamino}purin -9-yl]-5-(3-
hydroxymethyl-isoxazol5-yl)-tetrahydro-furan -3,4 -diol

A solution of acetic acid (2R, 3R 4 5,55 4-acetoxy-5-(3-acetoxymethyl-isoxazol 5-yly
22 -chloro 6-(2,2diphenylethytamino)purin -9-yl]-tetrahydro-~furan-3-yl ester (Step CG1) in
MeOH/chloroform (3:1 MeOH/chloroform) is treated with saturated potassium carbonate
solution. After stiring at RT overnight, the reaction is diluted with DCMAwater and the
organic portion is separated. The organic portion is concentrated in vacuo to afford the titled

compound.

Intermediate CH (2R,3R 4 5,5 8)2 -6 2,2 -bis-(4-Hydroxy-phenyl)}ethylamino]-2-chloro-
purin-9-y}-5-(3-hydroxymethyl-isoxazot5 yl}-tetrahydrofuran-3,4-diol

The litle compound is prepared from acetic acid (2 R,3R4 R 58)4 aceloxy-5-(3-
acetoxymethyl-isoxazob5 -yl)-2+2,6 -dichloro-purin-8-yi)-tetrahydro-furan-3-yl ester
{WO 99/38877) analogousiy to (2 R,3R 4 $,55)2{2-chloro-6-(2,2-diphenykethylamino }purin-
9 yl}-5(3-hydroxymethyl-isoxazol5-yl)-tetrahydro-furan -3,4-diol (Intermediate CG) by
replacing 2,2 -diphenylethylamine with 4,4'-(2-amincethylidene)bis-phenol (Intermediate A).

Intermediate C! {2R3R.4 5,5 5)-2-[2-Chloro-6-{(S)-1-hydroxymethyl-2-phenyl-
ethylamino}purin -9-yl}-5-@3-hydroxymethyl-isoxazol-5-yl}-tetrahydro-
furan-3,4 diol

The title compound is prepared from acetic acid 2 R,3R 4 R,55)4 -acetoxy-5-(3-
acetoxymethyl-isoxazol5-yl)}-2-{2,6 -dichloro-purin-9-yl}-tetrahydro-furan-3-yl ester
(WO 99/38877) analogously to (2 R,3R.4 $,55)2{2 chloro-6-(2,2-diphenylethylamino)}purin-
9-yl}-5-(3-hydroxymethyl-isoxazoh5 -y|)-tetrahydro-furan -3,4-diol (Intermediate CG) by
replacing 2,2 -diphenylethylamine with (S)-2-amino-3-phenyigropan-1-ol.
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9H purin-2-yqpyrrolidin-3-y8-3-(3- hydroxy- benzyl) -urea C8 c .3 4
a'11112 4-(3-{(R)-149- (1 R 28,3R,48)-2, 3- D hydroxy-
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Intermediate CJ (2R,3R,48,5R)-2-[6{(S)}-1-Benzyl-2-hydroxyethylamino)-2-chloro -
purin -9-y{}-5(2 -benzyl-2 H-tetrazol5-yl}-tetrahydro-furan -3,4diol

The title compound is prepared in an analogous fashion to (2R,35,4R,5R)-2-(2-
benzyl-2 H-tetrazot-5-yl)-5{2 chloro-6-(2,2-diphenykethylamino}purin-8-yi]-tetrahiydro -furan-
3.4 -diol (WO 99/38877)by replacing 2,2 diphenylethylamine with (S)}2-amino-3-phenyl-
propan-1-ol.

Intermediate CK (2R,3S 4R,5R)-2+(2 Benzyl-2 H4etrazok5-yl)-5-{6{2,2-bis -(4-hydroxy-
phenyl) ethylamino}2-chloro-purin-9-ylHetrahydro -furan-3,4 -dioi

The fitle compound is prepared in an analogous fashion to (2R,35,4R,.5R)-2-(2-
benzyl-2 H-tetrazol5 -yl}-5{2 -chloro-6-(2, 2-diphenylethylamino)}purin-9-yl]-tetrahydro -furan-
3,4 diol (WO 99/38877)by replacing 2,2 -diphenylethylamine with 4,4'-(2-
aminoethylidene)bis-phenol (Intermediate A).

Preparation of Examples

Example 1 1-((R)}-1-{6-(2,2-Diphenyi-ethylaminc)9-{(2R,3R4 S,5R)}-5-(2-cthyl-2H
tetrazol5-yi)-3,4dihydroxy-tetrahydre-furan-2-yl}9H-purin-2-yl}-
pyrrolidin -3-yl}-3-(3-hydroxy-benzyl)-urea trifluoroacetate

Step 1:  (2R.3R.4 35R)2{62,2-Diphenyl-ethylamino)-2-((R)-3-BOC-amino-pyrrolidin-1-
yl)-purin-9-yl}5{2-ethyl-2H-tetrazol5-y|)-tetrahyd m -furan-3,4 -diol

(2R 3R 48 5R)-2-[2-Chloro-6-(2,2-diphenyl-ethylamino)-purin-9-yI}5 {2-ethyl-2 H-
tetrazol-5-yl)-tetrahydro -furan-3,4 dio! {(Intermediate CF} (1 g, 1.82 mmol), (3R)-3-(BOC-
amino)pyrrolidine (1.02 g, 5.47 mmol) and sodium iodide (273 mg, 1.8 2 mmol) are dissolved
in acetonitrile {10 mL) and NMP (0.5 mL). The reaction mixture is heated using microwave
radiation at 160 °C for 30 minutes in the Personal Chemistry Emrys™ Optimizer microwave
reactor. The reaction mixture is concentrated in vacuo and purified by C -18 reverse phase
column chromatography etuting with acetonitrile:water (0.1% TFA) (gradient 0-100%
acetonitrile) to afford the titled compound.

1-
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Step2: (2R3RA4S5R)-22-((R)-3-Amino-pyrrolidin-1-yf)-6-{2,2-diphenyl-ethylamino)-
purin-9-yl}-5 (2 -ethyl-2 H-tetrazok5 yl}H-tetrahydro-furan -3,4 -diol trifluoroacetate

(2R 3R 45 5R)-2-[6-(2,2-Diphenyl-ethylamino)}2 (R)-3-BOC -amino -pymolidin -1~
yhpurin-9-yl}-5-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-3,4 dicl (Step AA1) is dissolved in
DCM and TFA and stirred at RT overnight. The reaction mixture is concentrated in vacuo to
afford the titled compound.

Step 3:  1-{(R)}1-{6-(2,2-Diphenyl-ethylamino}9-[(2R 3 R4 5 5R)-5-{2-ethyl-2H-tetrazol-5-
y)-3,4-dihydroxy -tetrahydro-furan-2-y{]-9OH-purin-2-yl}-pyrrolidin -3-yl)-3-(3-
hydroxy-benzyl}-urea trifiuoroacetate

(2R 3R.48 5R)-2-[2-({R)3-Aminc pymolidin -1-y)-6 2,2 -diphenyl-ethylamino)-purin 8-
yli}-5-(2-ethyl-2H-tefrazol-5-yl)-tetrahydro-furan-3,4 dicl triflucroacetate and (3-hydroxy-
benzyl}-carbamic acid phenyl ester (Intermediate BA) are dissolved in methanol and TEA.
The reaction mixture is heated using microwave radiation at 100°C for 30 minutes in the
Personal Chemistry Emrys™ Optimizer microwave reactor. The reaction mixture is
concentrated in vacuo and purified by C-18 reverse phase column chromatography eluting
with acetonitrile:water (0.1% TFA) (gradient 0-100% acetonitrile) to afford the titled

compound.

Examples 2-36

These are prepared analogously to Example? by combining the appropriate starting
compound from Table 1a (Intermediates CA-Cl) with the appropriate pheny! esters
(Intermediates BA-BD).

Example 37 1-{{R)1-[9-{(2R,3R A4 5,5 R}-3,4-Dihydroxy-5-[2-(2-hydroxyethyl}-2 H-
tetrazolS-ylj-tetrahydro-furan 2-y[}6 42,2 .diphenyl-ethylaminc)9H-
purin-2-yl]-pyrrolidin 3 -1} 3{3-hydroxy-benzyl)-urea

Step 1:  1-{{R}-1-[9-[(2R3R4 S5 R)-6 {2-Benzyl-2H-tetrazol-5-yl)-3,4-dihydroxy-tetrahydro-
furan 2-yl}-6 (2 2 -diphenyl-ethylamino}-9H-purin-2-yl]pyrrolidin-3-yl}-3-pyridin-3-

yi-urea
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This compound is prepared from (2 R,35 4R 5R)-2-(2-benzyl-2H-tetrazol-5-yl)-5-[2-
chloro 62,2 -diphenyl-ethylamino}-purin -8-yljtetrahydro-furan -3,4-diol (WO 99/38877) and
pyridin-3-yl-carbamic acid phenyl ester {Intermediate BB) analogously to Example 1.

Step2: 1-{(R¥1-[9-](2 R.3R,4S,5 R)3,4-Dihydroxy -5-(2 H-tetrazol-5-yl)-tetrahydro-furan-2-
yl]-6-(2,2-diphenyl-ethylamino}SH-purin-2 -yl}-pymolidin-3 -yl}- 3-pydin-3-yl-urea

A solution of 1-{{R}+1{81(2R,3R 4S5 5 R)-5-(2-Benzyl-2 H-tetrazol-5-yl)-3 4-dihydroxy-
tetrahydro-furan -2-yi}-8 (2,2 -diphenyl-ethylamino}-9H-purin-2-ylJ-pyrrolidin-3-yl}-3-pyridin-3-
yl-urea in EtOH under an inert atmosphere of argon is treated with 10% pélladium on carbon
followed by ammonium formate. The reaction mixture is heated to 50°C for 4 hours and then
filtered through celite®. The filtrate is concentrated in vacuo to afford the title compound.

Step3: 1-{{RH1-]9-{(2 R,3R 48,5R)3,4-Dihydroxy -5-{2 - -hydroxy-ethyl)-2 iH-tetrazol-5-yl}-
tetrahydro-furan-2-yl}-6-(2,2-diphenyl-ethylamino}8 H-purin -2-yl]pyrrolidin-3-yl}-3-
pyridin -3-yl-urea

A solution of 1-{(R)}-1{3{(2R.3 R4S 5 R)-3,4-dihydroxy-5-(2Hetrazol-5-yl)-tetrahydro -
furan-2-yl]-6-(2,2-diphenyl-ethylamino}9H-purin-2 -yl pyrrolidin-3 -y [}-3 pyridin 3-yl-urea in
DMF is treated with potassium camonate followed by 3 bromeethanol and stirred at RT for
18 hours. The mixture is then filtered and the filtrate is concentrated in vacuo. Purification of
the crude product by C-18 reverse phase column chromatography eluting with
acetonitrile:water (0.1% TFA) (gradient 0-100% acetonitrile) to affords the titted compound,

Examples 38 40

These compounds are prepared analogously to Example 37 by replacing p yridin-3-yl-
carbamic acid pheny! ester (Interrnediate BB) with Intermediates BA, BD and BC,
respectively,

Examples 41 44

These examples are prepared analogously to Examples 37-40 by replacing
(2R 3 54R 5R)-2-(2-benzyl-2H-tetrazol5 y1)-5-[2-chloro-6 -{2,2 -diphenyl-ethylamino)-purin -9-
ylHetrahydro -furan-3.4 -diol (WO 99238877) with (2R.3R.48,5R})-2-[6-((S)-1-Benzyl-2-
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hydroxy -ethylamine}-2-chloro-purin-9-yl]-5-2 -benzyl-2H-tetrazol-5-yl)-tetrahydro -furan-3,4 -
diol{ Intermediate CJ).

Examples 45 48

These examples are prepared analogously to Examples 3740 by replacing(2R354R,5R)
2-{2-benzyl-2 H-tetrazol-5-yl)-5-{2 chloro-6-(2,2-diphenyl-ethylamino}purin-8-yll-tetrahydro -
furan-3,4-diol (WO 99/38877) with (2R,35,4R,5R)-2-(2-Benzyl-2H-tetrazol-5-yf)-5-{6-[2,2-bis-
{4-hydroxy -phenyl) ethylaminc}2 -chloro -purin-9-yl}-tetrahydro-furan-3,4 diot (Intermediate
CK)

Carbocyiclic Examples

Examples C1-C84

Compounds of formula (f)

P
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HN

N e~
/
R
niN
& “ H
HO' “oH N
RS

0

are shown in the following table. Methods for preparing such compounds are described
hereinafter. The table also shows mass spectrometry, MH" {ESMS), data. The Examples
are trifluoroacetate salts.
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(2, 5- Di oxoi m dazol i di nftTny@eow%o@:,e
1- hyd roxynet hyl-2- phenyl -

k El "'

3-y0-

3- pyriclin-

Ex. Structure

Name

c7

o

1-{(R)-1-{9-
[(1R,25,3R48}-2,3
Dihydroxy- 44(S)-4-
methyl-2,5-dioxo-
imidazolidin-1-yl)-
cyclopentyt}s-((S)-1-
hydroxymethyl-2-
phenyl- ethylamina) -
9H-purin-2-yl}-
pyrrolidin3-yf}-3-(3-
hydroxy- benzyl}-urea

ca

&
&£

QL.

4-(FH(R}-1-I8-
{(1R,25,3R45)-2,%
Dihydroxy-4-(S)-4
methyk2 5-dioxo-
imidazolidin-t-yl)-
cyclopentyl}F5-({(S)- 1-
hydroxymethyk-2-
phenyl ethylamino)-
9H-purin-2-yl}
pymolidin-3-y[}-
ureido) -
benzenesulfonamide

co

~X

* {Dihydroxy-4(S}-4-

3-(H(R)-1-[9-
{(1R.2S,3R.45)-2,3

methyt-2,5-dioxo-
timidazolidin-1-y§)-
cyclopentyl}6-{(S)-1-
hydroxymethyh-2-
phenyl-ethylamino) -
9H-purin-2-yil-
pyrrolidir:3-yl}-
ureido) -
benzenesulfonamide

C10)

1-((R)-1-{6-[2,2-Bis-
(4-hydroxy-phenyl)-
ethylamino]-9-
[{1R,28.3R.45)-2,3
dihydroxy-4-(S) -4
methyl-2,5-dioxo-
imidazolidin-1-yl)-
cyclopentyl}SH-
purin-2-y} - pyrrolidin-
3-yl)-3 pyrdin-3-yi
urea

C11

7
4

L]
L : On

1-((R)-1-{6-[2,2-Bis-
(4-hydroxy-phenyl)-
ethylamino}-9-
[(1R.28,3R.45)-2,3-
dihwdroxy-4-{(5)-4
methyl-2,5-dioxo-
imidazolidin-1-yl}-
cyclopentyl}9H-
purin-2-yl} - pyrrolidin-
3-y)-3( 3-hydroxy-
benzyl)-urea




-Cc-. . HOOHr. %l ?=.cikce. OH S 1110 aQINE [ (1R 23, 3R, 4S) - 4-
(2, 5- D oxwo 2008/@ew30l i di n-1 -y0- 2, 3- di hydroxy- cycl opeatrEbheciAicIse
1- hydroxynet hyl-2- phenyl- ethylam no) - 9H purin-2-y0-
pyrrolidin-3-y0-3-(3- hydroxy-ben4) -urea 4-(3-((R)-1-19-

[ (1R, 25, 3RAS)-4 (2,5-Dioxoi mdazolidin-1 -y0-2.3- d ihydroxy- cyclope
ntyl)-6-((S)- 1- hydroxynethyl-2- phenyl-ethylarnino) - 9

H purin-2-yl11l- pyrrolidin-3-0- ureido)- benzenesulfonamde IP . C20
ac-o * f PS HIR 2S. 3R 4S)-4- (2,5-D oxoi mdazolidin-1 -yl)- 2, 3-

di hydr oxy- cycl openty0-64(S)- 1- hydro%¥net hyl-2- phenyl - et hyl ani no)
- 9H-purin-2-yljpyrrolidin-3-y0- ureido)- benzenesul fonam de C21
Ex. Structure R! R? R Name

C123 . o Hy Ho H 4-{3((R)-1-{6-[2.2-
) ¢ \Q\D Big-(tl-hydﬂ{ny[-
., "F"'"' ¥ { phenyl) - ethylamino]-
. " o 9-[{(1R,25,3R 45)-
{ ~ o 2,3dihydroxy~4-((S) -
.J\O‘ i 4-methyt2,5dioxo
) 4 imidazolidin-1-yl)-

cyclopentyl}oH-
purin-2-yl} - pyrrolidin-
3-vi)-ureido})-
benzenesulfonamide
C13 o o 3[3{(R)-1-{6-[2,2-
\@T@’ ’H’° Bis-(4-hydroxy-
NI{""‘ phenyl)-ethylamino]-
° oxH 10-[(1R,28,3R,48)-
é‘ i 1 o i 2,3-dihydroxy-4-((S)-
- O‘h 4-methyt2,5-dioxo-
“ imidazolidin-1-yf)-
- cyclopentyl}8H-
purin-2-yi} - pyrrolidin-
3-yl}-ureido]-
benzenesulfonamide
1-{{R)-1-[9-
{(1R25,3R45)-4-
(2,5-Dioxo-
imidazolidin-1-y)-2,3

sOXs sUgVee] shyicey
(] cyclopentyl}6-(2,2-
diphenytethylamino)-
"o SH-purin-2-yl}-

pymolidin3-yf}-3-(3-
hydroxy-benzyl}-urea

\@\ 4-(3{(R)-1-[9-
[(1R.25,3R 45} 4-

S0,N% 1(2 5-Dioxo-

imidazolidin-1-yf)-2,3-

N ] 0“:"0".
2 u " dihydroxy-
~S_ LI {3 cyclopentyl}6-(2,2
Y O

%

-
Q.

C14

%
5
¢

C15

4
5

diphenylethylamino)-
9H-purin-2-yi}-
pyrrolidin-3-yi} -
ureido) -
benzenesulfonamide

F(H(R)-1-[9-
l l [(1R,25,3R 45}-4-
(2.5-Dioxo-

imidazolidin-1-y)-2,3-

1
X (O dihydroxy-
O“ i cyciopentyl}6-(2,2-
H diphenytethylamino)-

wi o 9H-purin-2-yl}
pyrrolidin-3-yl}-
ureida) -
benzenesulfonamide

C1

R
5

O
;




HO 4le ' .-A . re nr,

* %

2

p
11(R) - 1- (\%&oé’smh@sesw hydroxy phenyt) -

[ (1R, 28. 3R, 46) - 4-
cycl opent y0O- QHpuri n-
49 - Sc. Structure

2-y0 -

ethyl ami nc0-9-  pc

3- pyrklin-3-

WR2 122 Name C22 4 011 O.

T/EP2007/006156

(2, 5-di oxoi m dazolidin-1-y0-2,3- dihydroxy-
pyrrolidin3-yl)-

y |I-urea

Ex.

Structure

Name

C17

O

1-{{R)-1-[9-
[(1R.25.3R,45)-4-

(2,5 Dioxo-
imidazolidin-1-y)-2,3-
dihydroxy-
cyclopentyl}&-((S)- 1-
hydroxymethyl2-
phenyl-ethylamino) -
SH-purin-2-yl}
pymolidin-3-y{}-3-
pyridin- 3 -urea

C18

C19

°=<’k

o "
f "
‘\(w
° £
e on

T

.

;H’—d-

Q

oII

S

1

I\E:ro“

L HY,

1-{(R)-1-[5-
[(1R,25,3R,45)-4-
{2,5-Dioxe-
imidazolidin-1-yf)- 2,3
dihydroxy-
cyclopentyf}6-((S)-1-
hydroxymethyl-2-
phenytethylamino) -
9H-purin-2-yl}-
pyrrolidin3-yf}-3-(3
hydroxy-benzyl)-urea
4-{H(R)-1-[S-
[(1R.25,3R.45)-4-
(2,5-Dioxo-
imidazolidin-1-y)-2,3-
dihydroxy-
cyclopentyl}6-((S) 1-
hydroxymelthyl-2-
phenyl-ethylamino} -
AH-purin-2-yl}
pyrrolidin-3-y(}-
ureido} -
benzenesulfonamide

c20

OL

qﬂ,@@b Satn

1{2,5 Dioxo-

(3R
[(1R,25,3R,45)-4-

imidazofidin-1-yf}-2,3-
dihydroxy-
cyclopentyl}6-{S)- 1~
hydroxymethyl-2-
phenyt-ethylamino) -
SH-purin-2-yl}
pyrrolidin-3-y}-
ureido) -
benzenesulfonamide

C21

MO

¥es

Lo oot

BN

HN,

1-{{R)-1-{6-[2,2-Bis-
{4-hydroxy-phenyl)-
ethylamino}-9-
[(1R.28,3R45)-4-
{2,5dioxo-
imidazofidin-1-yi)-2,3-
dihydroxy-
cyclopentyl}9H-
purin-2-yf} - pymrofidin-
3-yD)-3pyridin-3-y¢
urea




C.. co 1-((R) -1 4612, 2- Bi s(4-hydroxy-phenyl)- ethylam na]-9-

[ (1R, 2S, 3R048)s/00d563( 2, 5- di oxoi m dazol i di n-1-y0- 2, 3- di hpdraeyeo7/006156
cycl opentyl1l1-91-1- purin-216 - pyrrolidin3-yl) -3-( 3-hydroxy-
berizYD -urea C23 C24 4 A, la ' o " 1--?2",,,r. re Hhim... ( *
4-134(R)-1.-(6-(2,2- Bis-(4-hydroxyphenyl)-ethyl am no] -

9-f (1R2S, 3R, 48) - 4- (2, 5-di oxoi m dazolidin-1-y0 -2, 3- dihyd roxy-
cycl opentyl)-91-1- purin-2-y6 - pyrrolidin3-yl)- ureidol-
benzenesul f onam de

- -49.

Ex.

Structure

R‘l

RZ

R

Name

C22

o

<

LE:TW

1-({R)-1-{6-[2,2 Bis-
{4-hydroxy-phenyl)-
ethylaming]-9-
[(1R.25.3R.45)-4-
(2,5dioxo
imidazolidin-1-y}-2,3
dihydroxy-
cyclopentyl}SH-
purin-2-yi} - pyrrolidin
3-yi)-3-{ 3-hydroxy-
benzyl}-urea

C23

24

HN,

~<A

£

; B,

50,00,

4[3(R)-146-[2,2-
Bis-(4-hydroxy-
phenyl}-ethylamineo]-
H(1R.25,3R 48)4-
(2,5dioxo-
imidazalidin-1-yl)-2,3-
dihydroxy-
cyclopentyl}9H-
purin-2-y} - pyrrolidin-
3-yl)-ureido}-
benzenesulfonamide
I[HR)-1{6-[2.2-
Bis-(4-hydroxy-
phenyl}-ethylaming}-
9-{(1R,25,3R 45)-4-
{2,5dioxo
imidazaolidin-1-y-2,3-
dihydroxy-
cyclopentyi}9H-
purin-2-yf} - pyrrolidin-
3-yl)-ureido}-
benzenesulfonamide

C25

=

-
O

1-{{R)-1-[9-
[(1R,25.3R45)-2,3
Dihydroxy-4{3-
methyl-2,5-dioxo-
imidazolidin-1-yl)-
cyclopentyl}6-(2,2
diphenytethylamino}-
9H-purin-2-yl}-
pysrolidin-3-yf}-3-
pyridin-3-yl-urea

c16

HE

5

kE:rw

1-{(R)-1-[9-
[(1R25,3R45}2.3
Dihydroxy-4-{3-
methyl-2,5-dioxo-
imidazolidin-1-y}-
cycfopentyl}6-(2,2-
diphenylethylamino)-
9H-purin-2-yl}
pyrolidin3-y}-3-(3-
hydroxy-benzyl) -urea




13i s- (4- hydr oxyphenyh- et hyl am noj 9- K1R, 2S, 3RAS) - 4-

(2, 5- di oxwbrekawedssdi n- 1-y0 -2, 3- di hydr oxy-

cyclopentylj-9H purin-2-yl}-pyrrolidin-3-yl)-
namide C25 4 * "401'es] \ O-

cycl opentyl]-6-(2, 2- di phenyl et hyl am na) -

L7211 .

i

HP4'

pyrrolidin-3-y6-3- pyridin-3-y 1-urea C26 ng Oa.
2, 3- Dihydroxy- 443- nethyl-2,5-
di oxoi m dazol i din-1-y9 - cycl opentyl11=812, 2- di phenyl et hyl ami no) -

[ (1R2S, 3R 4S) -

9H purin-2-yl

ur ei dol -

S

PCT/EP2007/006156

hence nesul fo

[ (1R 2S. 3WS) - 2, 3-
D hyrroxy- 4-( 3- nmethyl-2,5- dioxoimdazolidin-1-y1)-
91-1-purin-2-yl)-

4 $0

-urea

Ex.

Structure

ExR?

Structure

R‘I

- pyrrolidin-3-v6-3-(3- hvdroxv-benzvl)ﬁ

RZ

Name

C27]

L

(O
O

.)/.

..

4-(3{(R)-1-{9-
[(1R.253R45)-2.3
Dihydroxy-4-{3-
methyl-2,5-dioxo-
imidazolidin-1-yl)-
cyclopentyl}&-(2,2-
diphenylethylamino)-
9H-purin-2-yl}
pyrrolidin-3-yf}-
ureido}-
benzenesulfonamide

c2

C29

ol
7Y

o
NF«F

O
O

X

F(3H{R}-1-[9-
[(1R.25,3R45)-2,3
Dihydroxy-4-3-
methyl-2,5-dioxo-
imidazolidin-1-yl)-
cyclopentyl}6-(2,2-
diphenylethylamina)-
9H-purin-2-yl}-
pyreolidin-3-yh-

_{ureido)-

benzenesulfonamide
1-{(R}-1-[8-
[(1R.25.3R45)-2,3
Dihydroxy-4{3-
methyl 2,5-dioxo-
imidazolidin-1-y})-
cyclopentyl}5-((S}- 1-
hydroxymethyl-2-
phenyl-ethylamino) -
9H-purin-2-yl}
pyrrolidin-3-yf}-3-
pyridin-3yl-urea

C30

sd

H
H

&
&£

b,oﬂ

1-4(R)-1-[9-
[{1R,25,3R.48)-2,3
Dihydroxy-4+ 3-
methyt 2,5-dioxo-
imidazolidin-1-yl)-
cyclopentyl}6-{(S)-1-
hydroxymethyl-2-
phenyl ethylamino) -
SH-purin-2-yl}
pymolidin-3-yl}-3-(3
hydroxy-benzyl)-urea

C31

&

B,

4-(H{(R)-1-[9-
[{1R25.3R,458)-2,3
Dihydroxy-4-3-
methyt 2,5-dioxo-
imidazolidin-1-y)-
cyclopentyl}6-((S}- 1-
hydroxymethyt-2-
phenylethylamino) -
9H-purin-2-yl}
pyrrolidind-yf -
ureido)~
benzenesulfonamide




R2 Name C27 * ... 1-(1. 4-(3-((R)-119- f(1R 28,3R 4S)- 2, 3-

Di hydr Oxy“]é-zﬁosa}-[mgggt hy| - 2,5- dioxo- i md azolidin-1- 0)’%T/EP2007/006156
cycl opentyl J-6- (2, 2- diphenyl el hyl am no)- 9H purin-2-yl)-
pyrrolidin-3-yl)- ureido)- benzenesul fonam de C28 cze o0 nc-41A a. 4 N
a. r9 HSy 1.1 0 *z at P [(1R2S, 3R 4S)- 2,3- D hydroxy- 4-( 3- nethyl-
25- di oxoi m dazolidin-1-0) - cyclopentyl]-6-(2 .2- diphenyl-ethyla

m no)- 911-purin-2-yl1l1l- pyrrolidin-3-y8- ureido)-

-51-

Ex. Structure- R' R? R Name

C32 J'_{; 3-{3H(R)-1-(9-
[(1R.28,3R/45)-2,3
O.j..jv"" “es 1’ { n £ Dihydroxy-443-
H M

. g methyl-2,5-doxo-
(/ﬁ a Qg-*- imidazolidin-1-yl)-
e -Q‘ O‘ ;?':: cyclopentyl}5-((S}-1-
hydroxymethyk2-
e o phenyt-ethytamino) -
9H-purin-2-yl}
pyrrolidin-3-yl-
ureido) -
benzenesulfonamide

c33 ™ "o " wy | 1-((R)-1-{6-[2,2 Bis-
— L ) |4-hydroxy-phenyt)-
M;T ethylaming]-9-

[(1R,25,3R.45)-2,3

4 = dihydroxy-4-(3-
mczq’-ﬁﬁﬁo?-f:} nlmeyhyi?gg-dioxoa

imidazolidin-1-yl-

he o cyclopentyl}oH-
purin-2-yi}-pyrrolidin-
3-yl}- 3 pyrdin-3-y
urea

C34 " Ho ¢ oH 1-{{R)-1-{6-[2.2-Bis-
O O 9H | {4-hydroxy-phenyl)-
HE ethylamino]-S-
[(1IR,28,3R 45} 2,3
AL
ng .?l\o. methyl-2,5-dioxo-

" imidazolidin-1-yl)-
o= cyclopentyl}9H-
purin-2-yl} - pyrrolidin-
3-y)-3-(3-hydroxy-
benzyl)-urea

Cag - "o o 4[3(R)-1-{6-[2.2
J—{; O O \©\ Bis-(4-hydroxy-
o HE~ T o, | phenyl)- ethylamino)-
Q'-u 9-[(1R,25,3R.45)-
" 2,3-dihydroxy-4(3
~ LA~ 3 _ methyl-2,5-dioxo-
O imidazolidin-1-yl)-
ws  on cyclopentyl}9H-
purin-2-yf} - pyrrolidin-

3-yl)-ureido}
benzenesulfonamide

Lok ] "o . o H 3H(R)-1-{6-{2,2-
Bis-{4-hydroxy-
) “ﬁ’ﬁ:{; : [ j ; phenyl}-ethylamino)-
. H =% [9{{1R,28,3R 45)-
{" o Q‘l"’" 2, 3dihydroxy-4-{3
o !?-:1 methy}- 2,5-dioxo-
imidazolidin-1-y})-
* b cyclopentyl}oH-
purin-2-y §-pyrrolidin-
3-y)-ureido]-
benzenesulfonamide




benzenesul f onam de 14(R)-1-19- [(1R 23,3R 4S)- 2.3- D hydroxy-4-( 3-
met hyl - 2wb-208b/d0e360i mi dazol i di n-1-y1)- cycl openty0- 6- ( ( Ba/EP2007/006156
hydr oxynmet hyl- 2- phenyl- ethylamno) - 9 H purin-2-yl)-
pyrrolidin-310-3- pridin- 3-y f-urea C30 t. *. 0. 14(R)-119- [O

R2S, 3R 45)- 2.3- D hydroxy.4-( 3- nmethyl- 2,5-

di oxoi m dazol i din-1-y8- cyclopentyli-6-((S)- 1- hydroxynethyl-2-
phenyl - etttylam no) - 9H purin-2-y11- pyrrolidin-3-0)-3-(3- hydroxy-

benzyl) -urea C31 .0 efil...sirth, "1011 ..5-L. *. PH,

phenyl - et hjdxgni no) -stBkmpuri n-2-1jr" plyrrol&d in]3 Ur el Gemne -
y)-cyclopentyl]-6-
purin-2-yl]- pyrrolidin-

K1R 25. 3R, 4S)-2,3- Di hydroxy-4-( 3- nd+hyl -
benzenesul fsm m d a @E}]@ Ex. Stgr_léct LT @;ﬁz \O 1-{(R)-1-[9-
o | [(1R.25.3R45)-2,3
" - Dihydroxy-4-{4-
\B/ hydroxymethyl-2,5-
{2,2-diphenyl-
3-y-3-pyridin-3y F

2. 5-di oxoi m dazolidin-1-y1)- cyclopenty)-64(S)- 1- hydroxynethyl-2-
- )RD-
dioxo+midazolidin-1-
ethylamino)-9H
urea

Ccag

O

" 1-{(R)-1-9-
KES/@ S_(: ‘ k©,°" [(1R.25,3R 48)-2,3
" W Dihydroxy- 4-(4-
. )’ hydroxymethyl-2,5
ﬁ 3_{_6 dioxoimidazolidin-1-
& O yh-cyclopentyl]-6-

(2,2-diphenyl-
ethylamino}-9H-
purin-2-yl]- pyrrofidin-
3-yi}- 3(3hydroxy-
benzyl)-urea

caq o ; 4-(3{(R)-1-{9-
’;): j @) ( 4 \Q (1R 2S.3R 4S)-2.3
. o M, . %’Q o4 | Ditydroxy-4-{4-
2 Sj"' “j’"“ hydroxymethyl-2,5
¢ o dioxo-imidazolidin-1-
#‘Qﬁou}“ yD-cyclopentyll-6-
Fal ) {2.2-diphenyl

ethylamino)-9H
purin-2-yf]-pyrrolidin-
3-yi}-ureido)-
benzenesulfonamide

c40 o 3 (3H{(R)-1-19-
(} (" O \Q [(1R.28,3R48)-2,3
e Dihydroxy-4{4-
o e \g/ Dpn |hydroxymethyl2,5
s.-( 1 ) dioxoimidazofidin-1-
mlzsgg # O_.?—u yD-cyclopentyl}-6-
(2.2diphenyl-
e~ ethylamino}-9H
purin-2yi}- pyrrolidin-
F-yl}-ureido}-
benzenesulfonamide

C41 - " | 1HR)-1-[8-
@l, { ¢ \O [(1R2S.3R.45)-2,3
] ol S Dihydroxy-4-{ 4-

s ’\!r " hydroxymethyl-2,5-
<‘IL~ 3_5:)‘ dioxoimidazofidin-1-
., ‘kO"u o yl-cyclopentyi}-6-

r - (S)-1-
hydroxymethyl-2-
phenyl-ethylaming}) -
SH-purin-2-yl}
pyrrolidire3-yl}-3-
pyridin-3+y1-urea

-




Fe Name C32 n _|I a. * is [(1R2S. 3R 4S)- 2,3- D hydroxy-4-( 3-_

net hyl - 2 \godesp@sdpzdazol i di n-1-y1) - cycl ope ntyll-6- (( SpcrAp2007/006156
hydr oxynet hyl- 2- phenyl - ethylam no) - 9H purin-2-yl)-
pyrrolidin-3-yg - ureido) - benzenesulfonanmde C33 04 e 1) P %
... Q N22- Bis- , (14(-(hRy)d-r10-x{y6-- (phe n yl) -

et hyl am nok9- [ (1R, 283R45)- 2.3- dihydroxy-44 3- nethyl- 2,5-

di oxoi m dazolidin-1-y9- cyclopentyl)-91-1- purin-2-yg -
pyrrolidin3-y0-3- pyridin-lyl. urea C34 ' 0 0 "Pre,.exec | A,

C h-crii -53-

Ex. . Structure R R? 'y Name

C42 " 1-{{R)-1-[o-
< :,0 " {[(1R25,3R,45)- 2,3
- o e Dihydroxy-4-{4-
o \ﬂ’ " hydroxymethyt2,5
{—( f ».’L ,_G dioxoimidazolidin-1-
b 0}1 yl)-cyclopentyl]-6-
3 {{S)-1-
re- hydraxymethy)-2-
phenyl-ethyfamino) -
SH-purin-2-yi}
pyrrolidin3-yl}-3-(3
hydracy-benzyl)-urea

C43 " m 4-(3{(R)-1-[9-
[E ] {(1R,25,3R,48)-2,3
- - Gyt " sept | Dihydroxy- 4+ 4-
o A \H’ " hydroxymethyl-2,5-
{11 dioxoimidazolidin-1-
2o yi}-cyclopentyl]-6-
" {(S}1-
e hydroxymethyl-2-
phenylethytamino) -
9H-purin-2-yI}
pyrrolidine3-yl}-
ureido} -
benzenesulfonamide

Cas ij, § 3-(3H(R)-1-[9-
P f{(1R,25,3R45)-2,3
- E ; ; Dihydroxy-4-{4-
o N i T ] soy N hydroxymethyk2,5
P %Q_B ’ dioxoimidazolidin-1-
" )\01 yl-cyclopentyl}-6-
E {(S)-1-

.o hydroxymethyl-2-
phenylethylamino) -
9H-purin-2-yl}
pyrrolidin-3-yl}-
ureido) -
benzenesulfonamide

45 " Mo o 2 | 1{(R)-1-{6-[2,2-Bis-
W 2 Q O] \Q {4-hydroxy-pheny!}-

u ethylaming]-9-
((1R,25,3R4S5)2,3

g—( ‘Oﬁ i o }19 \B/ dihydroxy-4-(4

hydroxymethyl-2,5
Py “ dioxoimidazofidin-1-

yl)-cyclopentyl}-9H-
purin-2-yf} -pyrrolidin-
3-yi}- 3-pyrdin- 3yt
urea

2" it H 1-{(R)-1-{6-[2,2-Bis-
o4 |(4-hydroxy-phenyl}-

W e L@ ethylaming)-9-
‘D’ [(1R.28,3R,45)-2,3

dihydroxy-4-{4-
hydroxymethyl-2,5

. dioxo-imidazolidin-1-
-~ yh-cyclopentyl)-9H-
purin-2-yf} - pyrrolidin-
3-vl)-3-( 3-hydroxy-
benzyl)-urea

C46;




1-((R)-1-(6-12 . 2- Bis(4-hydroxy-phenyl)- ethylam no]-9-

(OR2S. 3R Wﬁ)znos?oo@sssd' hydr oxy-4-( 3-
nmet hy1- 2, 5- di oxo-i m dazol i di n-1-yg-cycl opentyl}-9 Hpuri n-
pyrroI|d|n3 y) - 3-( 3.hydroxybenzyO-urea C35 0 0 . 0. 4
9" 4.13-((R)-1-(642, 2- Bis-(4-hydroxyphenyl)- ethylam nok
9-[ (1R 23. 3R 45)- 2, 3-di hydroxy-4-(3- nethyl -

2, 5-di oxoi m dazol i di n-1-y9- cycl openty9-9 1-1- purin-2-yg
pyrrolidin3-y0- u re idojbenzenesul fonamd e CE 0 O
2 * 343-((R)-1-(6-12, 2- Bi s-(4-hydroxyphenyl) -
9-[(1R2S, 3R, 48) - 2, 3-di hydroxy-4-(3- nmethyl- 2,5-dioxo. i

PCTIEP2007I006136

2-y9

) a1k 2 S

HA- 4 11}

et hyl am noF

m d

azolidin-1-yk)- cycl opeedn] | - OHpuf 1 ' 2- ,/ g- pfy‘rrol i[di m3-yl

) - Wa@é dO) ;

o]

Ir'h.

b en zen esikfona m d " \@\0
;}H

o

o

HN,

4-[3{{R)-1-{6-[2,2-
Bis-(4-hydroxy-
phenyl)-ethylamina]-
9-[{(1R,25,3R 45)-
2,3-dihydroxy-4-(4
hydroxymethyt2,5-
dioxoimidazolidin-1-
yl}-cyclopentyl]-9H-
purin-2-yl}-yrrolidin-3-
yN)-ureido]-
benzenesulfonamide

X

C4y

Y

4

TN

49

-
o,

RN

I-[FH{(R}-1-{6-[2,2-
Bis-{4-hydroxy-
phenyl)-ethylamino}-
9-[(1R.25,3R 48)-

2,3 dihydroxy-4-(4
hydroxymethyl 2,5
dioxo-imidazolidin-1-
yl}-cyclopentyl]-9H-
purin-2-yf} - pyrrolidin-
3-yl)-ureido]-
benzenesulfonamide
1H(R)-1{9-
[{(1R,28,3R,458)-2,3
Dihydroxy-4{4-
hydroxymethy}-
pyrazot-1-yl)-
cyciopentyl}6-(2,2
diphery lethylamino}-
SH-purin-2-yl}
pyrrolidin-3-yi}-3-
pyridin- 3.y Lurea

C50f

5

1-{{R)-1-[9-
[(1R.25,3R48)-2,3
Dihydroxy-4<(4-
hydroxymethy}-
pyrazol-1-yl}-
cyclopentyl}&-(2,2-
diphenylethylamino)-
QH-purin-2-yl}
pyrrolidin-3-yf}-3-(3-
hydroxy-benzyl)-urea

C51

~Z
T

5

4-H(R)-1-49-

[(1R,258,3R.45)-2,3-D
ihydroxy-4-(4
hydroxymethyl-
pyrazd-1-yl)-
cyclopentyl}6-(2,2-
diphenylethylamino)-
9H-purin-2-yl}
pyrrolidin-3-yl}-
ureido) -
benzenesuifonamide




- 52 - Ex. Structure R lii R3 Nanme C37 4 41 c.. ce Pr. .
[ (1R 2S, 3Ro480s/0d6s63 Di hydroxy-44 4- hydroxymet hyl-2, 5-  pcr/EP2007/006156
di oxo4m dazolidin-1- y9-cyciopentyl]-6- (2,2-diphenyl ethylam no)-914
purin-2-y9- pyrrordin3-y9- 3- pyridin- 3-y |-urea C38 C39 ..... 41 4
o111 0, 4 4 i SOH

Ex. Structure R R? R Name

C52 F{H(R)-1-[9-
[{1R.28,3R,45)-2.3-0
ihydroxy-4-(4-
hydroxymethyl
pyrazol-1-yl)-
cyclopentyl}6-(2,2-
diphenylethylamine)-
9H-purin-2-yl}-
pyrrolidin-3-yi}-
ureido) -
benzenesulfonamide

> [HR-1[S-
\O [(1R,25,3R,45)-2,3
Dihydroxy-4- 4-

O;MH,

LR

C53 o
OL"' —bh
1 hydroxymethyt

85

”'b i 3_9 pyrazol-1-yl)-
/ D'N N cyclopentyl}6-((S)- 1-
hydroxymethyl-2-

v o phenyl ethylaming) -
pyrrolidin-3-y}-3-
pyridin-3-yurea
1-{(R)-1-[9-

# [[(1R,28,3R.45)-2,3
Oihydroxy-4-(4-
"*‘b ﬁ /_d pyrazol-1-yl)-
0 bR cyclopentyl}6-((S)- 1-
u| hydroxymethyl-2-

W phenyl-ethylamina) -
pymrolidin-3-yj}-3-(3-
hydroxy-benzyl) -urea

4-(3H{(R)-1-{0-
[(1R.2S.3R.45)-2,3D
DR,

9H-purin-2-yl}-
- .
Cb\ "
: = hydroxymethyl-
SH-purin-2-yl}
ihydraxy-4-( 4-

C54 mh
N/
hydroxymethyl

£
%Q pyrazol-1-yl)-
Cri cyclopentyl}6-((S)- 1-
et hydroxymethyl2-
phenyl-ethylamino) -
SH-purin-2-yI}
pyrrolidin-3-yl}-
ureido) -
benzenesulfonamide

C5ﬂ o 3-(3H{(R)-1-[9-
[(1R.25,3R.45)-2,3D
W ihydroxy-4-(4-
w L, .. " % |hydroxymethyl
—b i a ' pyrazol-1-yl)-
D i cyclopentyl}6-((S)- -
S hydroxymethyt-2-
phenytethylamino) -
SH-purin-2-yl}
pyrrotidin3-yl}-
ureido) -
benz enesulfonamide

25




so" [(1 R2S, 3R 4S)-2, 3- D hydroxy- 4-( 4- hydroxynethyl-2 ,5-

di oxo4n dgoebssdiosss- YO cycl opentyl]-6- (2,2-di phenyl- pCT/EP2007/006156
et hyl am no) - 9H purin-2-yl]-pyrrolidln-3-yl)- 3-(

3- hydroxybertzyl)-urea 4-(34(R)-149- [(1R 2S, 3R, 46)- 2, 3-

D hydr oxy-44 4- hydroxynet hyl -2, 5- di oxo-i m dazolidin-1- yl)

-cycl opentyl]-6- (2 ,2-di phenyl ethylamno)-9frt purin-2-y9-pyrrolid
I n-3-yl)- ureido)- benzenesulfonamde 040 4 4 .. OHHHiI 1111 *

[ (1R2S, 312,4S)- 2,3. Di hydroxy- 444- hydroxynethyl-2, 5-

di oxo-i mi dazolidin-1- y0-cycl openty9-6%{2, 2-di phenyl et hyl anino)-9 H.
purin-2-y9- pyrrolidin3-y9- ureido)- benzenesul fonam de 041 4 "0, 13-
* [(1R 28, ’gﬂ 4S) - 2. swueiehydr oxy] 4R'(_ H- hy®fr oxyhet IR/1-3, 5- Nhme

oxo0- i m dazol95i n- 1- y=cy; pent y4\- 6-|'t My 1 yrrE«ﬁ‘)g {E-I?Z-Bifr
phenyl - ethyl am no) - i n-2-YO- pyfr f%9< 3{y9- pg‘m,ﬁm”@
|-urea - 58 4 Ex. Structure Et {(1R2S,3R48)-2,3
m—b \Qgc%(o 55‘ dihydroxy-4<{4-
- .3_ hydroxymethyl-
H pyrazol-1-yl)-

e cyclopentyl}3H
purin-2-yf} - pyrrolidin:
3-yi)-3-pyridin-3-yE
urea

1-((R)-1-{6-{2,2-Bis-
o% L 4-hydroxy-phenyl)-
ethylamino}-8-

C58 o o mh o
J '
[(1R28,3R45)2,3

o Py " /_6 dihydroxy-44{ 4

éL..O Q}-u hydroxymethyl
4-[3{(R)-1-{6-{2,2-

\Q\ Bis-(4-hydroxy-

20

o cyclopentyl} SH-

Bis-{4-hydroxy-
purin-2-yf} - pyrrolidin-

e 9H-purin-2-yI}

4

o
il

7
%

" pyrazol-1-yl}
neo- : cyclopentyl}9H
phenyl)-ethylamino])-
pusin-2-yi} - pyrmolidin-
Coo
phenyl)-ethylamino}-
opn |9{(1R,25,3R 45)~
3-yl)-ureida]-
benzenesulfonamide

purin-2-yi}- pyrrolidin-
% 9-(1R 2S,3R 4S)-
3-yi-ureido]-
»—}i\ -I&. O 2,3-dihydroxy-4-(4
/ﬂﬁ AO"?—H hydroxymethyt
& 1-{{R}-1-]9-
\O [(1R2S,3R45)2,3

3-yi)- 3-( Shydroxy-
m_b (ﬂ-.\. . 2,3-dihydr oxy-4-(4
/\Q‘r ‘]b_.u}—u hydraxymethyl
benzenesulfonamide
pyrazol-t-yi)-
C61
=
W~ Dihydroxy-4-{4-

berzyl)-urea
pyrazol-1-yl)-
F[3(R)-1-{6[2.2-
cyclopentyl}9H-
hydroxymethyl-
* = [1.2,3]triazok 2-yl)-
A . cyclopentyl}6-(2,2-
" diphenylethylamino)-

5

pyrrolidir-3-y)-3-
pyridin-3vl-urea




123 Name ... co H .1/4./... g * [(112,26,3R 45)- 2, 3-

D hydr oxywé24des/dayssoxynet hyl - 2, 5- di oxodm dazol i di n-1- pCT/EP2007/006156
yD-cycl opentyl ]-6- ((S)-1- hydroxynet hyl-2- phenyl- ethylam no) -
H purin-2-y11- pyrrolidin-3-y6-343- hyd rook benzy6-urea C43 . *
1111 W' 4-(34(R)-149- (OR 26, 3R, 48)- 2,3- G hydroxy-4-(4-

hydr oxynet hyl- 2, 5- di oxol m dazolidin-1- yl)-cyclopentyl)-6- ((5)-1 -
hydr oxynmet hyl- 2- phenyl -ethylam no)- 9 H purin-2-yljpyrrolidin-3-yl}-

urei do) - benzenesul fonam de C44 11. . ice
-57 -
Ex. ' Structura R R? R Name
C62 1-{(R)-1-[9-
Q]/O ! YUY o |[(1R2S 3R 48)}-2.3
- Nyt Dihydroxy-444-
hydroxymethyl
""‘t\ ¢T3 }_ rd. [1,2,3)triazol 2-y))-
. # . cyclopentyl}6-(2,2-
Q O’ diphenylethylamino)-
na  ow 9H-purin-2-yl}

pyrrolidin-3-yl}-3-(3-
hydroxy-benzyl)-urea

, o 4(3H{(R)-1-[9-
N \©\o [(1R2S 3R 4S)-2,3.D
" Gpg 4 ™ fihydroxy-4-(4-
N e hydroxymethyl
"’):.: ) Iy {1.2,3]triazol-2-yl)-
*Qg » cyclopentyl}6-(2,2

diphenytethylaming)-
SH-purin-2-yl}
pyrrolidin-3-yl}-
ureido}-
benzenesulfonamide
3{3H(R)-1-19-
[(1R,28,3R.45)-2,3-D,
Lo, ihydroxy-4-(4

- s . hydroxymethyt
_tn\ (1 S [1,2,3}triazok 2-yl)-
- %_}1 cyclopentyl}6-(2,2-

C6J

(D
&

-

C64

’?f
(D
O

diphenytethylamino)-
SH-purin-2-yt}
pyrrolidin-3-y[}-
ureido) -
benzenesulfonamide

C65 w} % 1-{(R)-1-[9-
= [(1R25,3R45)-2.3
@_D\M Sy - E ; U Dihydroxy-4-{4-

N hydroxymethyt
(ﬁ ,)P {1.2,3}triazok 2-y1)-
Y D“" 4 cyclopentyl}6-((S)-1-
" hydroxymethyt2-
- phenyk-ethylamino) -
9H-purin-2-yl}

pyirolidin-3-yi}-3-
pynidin-3-y|-urea

cssL o . 1-{(R)-1-[9-
—l‘\_ on |[(1R2S,3R.45)2,3
g Dihydroxy-4-4-
M hydroxymethyl
-o—-i:“ i d {1.2,3)triazol 2-y1)-
/ﬁ . cyclopentyi}6-((S)-1-

! hydroxymethyk2-
e phenykethylamino) -
9H-purin-2-yl}-
pyrrofidin-3-yl}-3-(3-
hydroxy- benzyi) -urea




8 * 3-(34(R)-119- f(1R 23,3R 48)- 2,3- D hydroxy-444-

hydr oxymagbydesdnssezdi oxo-1 m dazolidin-1 - y6-cycl opent yec®mpedo?bochses
hydr oxynmet hyl- 2- phenyl - ethylam no)- 9H purin-2-y11-
pyrrolidin-3-y6- ureido)- benzenesul fonam de cog 40 PO-.. .po 2
14(R) - 14642, 2- Bi s(4- hydroxy-phenyl)- ethylam nol-9- [(1R 28, 3R, 48)-2
, 3- di hydroxy-44 4- hydroxynethyl-2,5- di oxo4m dazolidin-1-

yf)-cycl opentyU-914purin-2-y6 -pyrrolidin314)- 3- pyiiiin-31 1. urea
46 . Co .N.. ¢ 14(R) - 1- (642, 2- Bi s(4- hydr oxy- phenyl) -

et hytam noJ-9- [(1R2S, 3R 4S)- 2,3- d rbdroxy-44 4-

hydr oxynmet hyl- 2, 5- di oxo-i m dazolidin-1- yD cycl opentyl]-91-1-
purin-2-54) [ex] pyrrol | stuagrey 1) - 34 3-Mydf oxybenzy 1) - urrea Name

C67] ro 4{3H{(R)-1-[9-
@5\’ —f’( \O\a [(1R2S.3R 48)-2,3.D
o B M o~ ™ ihydroxy-4-( 4-

§ Q N hydroxymethyk

""}q 1t s (1,23]triazok 2-y)-
S e cyclopentyl}6-((S)-1-
hydroxymethyl-2-

.o phenyi-ethylamino} -
9H-purin-2-yl}
pyrrolidin-3-yl}-
ureido) -
benzenesulfenamide

C68 M-L_N \@ 3-(H(R)-1-[9-
=" {(1R.25,3R.458)-2,3.D
Q;j\f‘ i~ /@ ihydoxy-4-(4-

. hydroxymethyl
D-z=~‘ { : HQ‘E""’ [1.2,3}triazok 2-yl)-
O : cyclopentyl}6-((S)-1-
W bw hydroxymethyt-2-
phenyl-ethylaming) -
SH-purin-2-yi}
pyrrolidine3-yl}-
ureido) -
benzenesuifonamide

o w z N | 1H(R)-1-{6-12, 2 Bis-
= {4-hydroxy-phenyl)-

W~ W \O ethylamino}-9-
[(1R2S.3R45)-2,3

dihydroxy-4-(4-
hydroxymethy}-
[1,2,3]triazok 2-y])-
cyclopentyl9H
purin-2-yf} - pyrrolidin-
3-yi)-3-pyridin-3-y}
urea
1-{(R)-1-{6-12,2-Bis-
{4-hydroxy-phenyl)-
ethylamino}-9-
[(1R.258,3R48)-2.3
dihydroxy-4-{4-
hydroxymethyt
[1,2,3]triazok-2-y})-
cyclopentyl9H-
purin-2-yf} - pyrrolidin-
3-v)-3(Fhydroxy-
benzyl)-urea
4-[3-((R)-1-{6-[2,2-
Bis-{d-hydroxy-

50,94 | phenyl)-ethylamino}-
9-[{1R,25 3R 45)-

i} am o 2,3dihydroxy-4-(4
v_b ] ¢L St hydroxymethyl
Trai 1.2 3}triazok 2-y)-

- cyclopentyl}oH-
purin-2-yf}-pyrrolidin-
3-y))-ureido}
benzenesulfonamide

o

C69

C70

C71

£
L
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F
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Ex.

9-[ (1R 25. 3R, 45) -

Structure .o
413- ( (R -W¥é6&0bs08363 Bi s- (4- hydr oxyphenyO- et hyl am no] -
2, 3. di hydr oxy-4-(4- hydroxynet hyl-2.5.

R R2 R2 Name (A7

0 1

0 cf.

HrsyNab. g f 40l m
PCT/EP2007/006156

di oxo-im dazolidin-1- yO0-cycl openl yl]-9Hpurin-2-y0-yrrolidin. 3-

y1l)-ureidoj-

benzenesul f onam de Ca

-89 -

Ex.

Structure

Rl

RZ

Name

C72

00

AP

%

3[3((R)-1-{6-[2.2-
Bis-(4-hydroxy-
phenyl) -ethylamino]-
9-[(1R,25,3R 45)-
2,3-dihydroxy-4-{4-
hydroxymethyl
[1,2,3)triazol2-yl)-
cyclopenyl]-9+-
purin-2-yi} - pyrrolidin-
3-yi)-ureido]-
benzenesulfonamide

50,0,

C73

o

W

A
wy .

MO oM

ey

5

RS-
L} |[0R25.3R45)-2,3
Dihydroxy-44{5-
hydroxymathyl-
tetrazol-2-yl)-
cyclopentyl}s-(2,2-
diphenylethylamino)-
9H-purin-2-yi}-
pyirolidin-3-yj}-3-
pyridin-3-yl-urea

C74

e
T 30

B

Sy

1-{(R)-1-[9-
[(1R,253R45)-2,3 |
Dihydroxy-4{&
hydroxymethyl-
tetrazol- 2-yl)-
cyclopentyl}6-(2.2-
diphenylethylamino)-
9H-purin-2-yl}
pytrolidin3-yf}-3-(3-
hydroxy-benzyl}-urea

L©,o..

C75

C76

e

kﬁ'@‘o}”ﬁ

0

| ;L‘O % [

"

Mo

5 b b

4(H(R)-1-g-
[(1R.28,3R.45)-2,3-D
ihydroxy-4-(5
hydroxymethyl
tetrazol- 2-yi)-
cyclopenty(}6-(2,2-
diphenylethylamino}-
9H-purin-2-ylF
pyrrolidind-yl)-
ureidao) -
benzenesulfonamide
3(3H(R)-1-[9-
{{(1R25,3R,45)-2,3-D
ihydroxy-4-{ 5
hydroxymethyi-
tetrazol- 2-yl)-
cyclopentyl}6-(2,2-
diphenylethylamino}-
SH-purin-2-yl}-
pyrrolidin3-yi}-
ureido) -
benzenesulfonamide

i S0 ity

0N,




()- 2 343-WL- 14612. 2- Bi s- (4- hydr oxyphenyl) - et hyl am no) -

9- 1( 1R, 25%8Roddossed- 3- di hydr oxy-4- (4 hydroxymet hyl - 2. 5- pc1/EP2007/006156
di oxo-i m dazoli di n-1-

y0-cyclopentyl]-9H purin-2-y0-pyrrolidin-3-yl)-ureidol-

benzenesul fonam de [ (1R 2S, 3R, 4S)-2, 3- O hydroxy-4-(4- hydroxynet hyl-
pyrazol -1-y9- cycl opentylj-6-(2.2- dipheryl-ethyl am no)-

9H purin-2-y0- pyrrolidin-3-y0-3- pyridin-3-5/1-urea C50 MC 4 .... 4
01 [(1R 25, 3R, 45)-2,3- 0lhydroxy-4-(4- hydroxynethyl pyrazol -1-y1)-
cycl opentyl }6- (2. 2-di phenyt et hyt ar ni no$29H- puri n- 2-y1] -
pyrrolidin-3-y0-3-(3- _hydroxy-benzyl)-urea C51 . QOm

Ex. Structure R’ R? R Name
C77 o 1-{(R)-1-[&-
N N [(}{R,%s,:ga,z:syz.a
K | _J |ony
H H droxy-4-(5
Ho " 7 N hydroxymethyl-
= ] A tetrazol-2.y1)-
"é.'*g—" D?‘ cyclopentyl}6-((S}-1-
hydroxym
oo ethyl2-phenyl

ethylamino)-9H purin
-2-yl}-pyrrofidin-3-y§-
F-pyridin-3-vt-urea

c7g o 1{{R)-1-[9-
=1 o4 1[(1R,25,3R45}-2,3
oy~ Dihydroxy-4-5-
" H hydroxymethyl
""H i r(_d" tetrazol- 2-y1)-
", X O_}- . {eyclopentyl}6-((S)-1-
hydroxymethyh2-

ne on phenyl-ethylamino) -
9H-purin-2-yi}
pyrrolidin3-yl-3-(3-
hydroxy-benzyl)-urea

c7 o 4(3{(R)-1-]9-
1 Ojv = \@ [(1R25,3R45)-2,3D
- g Moyt ] A% ihydroxy-4-( 5

. s Q hydroxymethyl
"=y ¢ - ° tetrazol- 2-yl)-

b cyclopentyl}5-((S)-1-
Y hydroxymethyk2-

phenylethytamino) -

9H-purin-2-y1}
pyrrolidin-3-yi}-
ureido) -
benzenesulfonamide

- - 3-(3H{(R)-1-9-
Oj\/_ —>='L © [(iR28,3R4S)}-2,3D
N ™ ihydroxy-4-(5-

. 2% hydroxymethyl
e jI:I:L %Q_a ’ tetrazol-2-yl)-
h (0%

cyclopentyl}5-({S)- 1-
Ry hydroxymethyl-2-
phenyl-ethylamino} -
9H-purin-2-yl}-
pyrrolidin 3-yi}-
ureido)-
benzenesuifonarnide

ca1 "oz 5 o Ho M e 1-{(R)-1-{6-{2,2-Bis-
-t'L Oj/@/a \O (4-hydroxy-phenyl)-
g \ ethylamino)-9-

{(1R.28.3R45)-2,3

(=] " b 5

- o dihydroxy-4{5-

—};‘\ | A, - HQ hydroxymethyl
) i tetrazol-2-yl)-

“s G cyclopenty!}-91+

purin-2-y}- pyrrolidine
3-yi}-3-pyridin-3-yt
urea
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I hydr cnr ywé-20dk/00b368r oxynet hyl -
9H purin-2-yl1] -

Ile ccr”

.0 )-11 2 40 P 4-(34(R)-1-19- 1(1R 25.3R 48)-2,3-D

di phenyt et hyl am no) -
benzenesul f onam de

9

55 -

-51 -~

ur ei do) -

pyrazd-1-yl)- cycl opent ylpr@mp2002/006156
pyrrolidin-3-y0-
Ex. Structure R R2 Fe Nanme C52 * * | |
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Ex.

Structure

R1

Name

C82

IHO-

“\\",HIL

L©,0H

1-((R)-1-{6-[2.2 Bis-
{4-hydroxy-phenyl)-
elhylamino]-9-
[(1R,28,3R 45)-2,3
dihydroxy-4<5-
hydroxymethyl-
tetrazol-2-yl)-
cyclopentyl}SH-
purin-2-yi} - pyrrolidin
3-yi)- 3-( 3hydroxy-
benzyl)-urea

C83

CB4

X
L

DR

'

O

S

QT

™5
%0
0,0

LHE,

DY,

4[3((R)-1-{6-[2,2-
Bis-(4-hydroxy-
phenyl}- ethylamino]-
9-[{1R25,3R.45)-

2, 3-dihydroxy-4-(5-
hydroxymethyl
telrazol- 2-yl)-
cyclopentyl}9H-
purin-2-yi} - pyrrolidin-
3-yl}-ureido)-
benzenesulfonamide
F[H(R)-1-{6-[2,2-
Bis-{4-hydroxy-
phenyl)-ethylamingl-
9-{(1R,25,3R 45)-

2, 3dihydroxy-4-(5
hydroxymethyl-
tetrazol- 2-yl}-
cyclopentyl}9H-
purin-2-yi} - pyrrolidin-
3-yi}-ureido]-
benzenesulfonamide

CB5

O

DN,

3[3((R)-1-{61{2,2-
Bis-phenyl
ethylaming}-9-
[(1R.25,3R,45)-2,3
dihydroxy-4-{ 5-ethyl
tetrazol- 2-y0)-
cyclopentyl}9H-
purin-2-yf} - pyrrolidin-
3-yl)-ureido}-
benzenesulfonamide

Preparation of intermediate compounds

Intermediate1 Carbonic acid {1 S4R)}4{2,6 dichloro -purin-8-yl)-cyclopent-2 -eny!

Step a.

ester ethyl ester

{184R}4-2,6-Dichloro-purin -8 -yl)cyclopent2-enol



*¢ * ' [(1R 28,3R 48)-2,3-D i hydroxy-4-(4-

hydr oxy makb\shesyossgs! - 1-y1) - cycl opentyl]-6-(2,2- dip  pPCT/EP2007/006156
henyt et hyl am no)- 9l-1-purin-2-yl)- pyrrolidin.3-yl)- ureido)-
benzenesul fonamde C53 Il IDi p 9 * - p 14(R-119- [(1R 28, 312, 46)-
2, 3- Di hydroxy- 4-( 4- hydroxynel hyl pyrazol - 1-y1) -
cyclopentyl]-6-((S)-1- phenyl- ethylam no) - 9H purin-2-yl)-
hi:d(Rro)xy_ inpe_thyl-2- pyrrolidin-3-y0-3- pyridin-3-y I-urea [(1
R, 2S, 3R, 43)- 2, 3- Di hydroxy-4-(4- hydroxymnethyl pyrazol - 1-y1) -

cycl opent y0- 6-05) - 1- hydroxynet hyl-2=64henyl - et hyl am no) -

9H purin-2-yl)- pyrrolidin-3-A-3-(3- hydroxy- benzyl)-urea C54

N --tt3-rird" 01128-®ichiofogurige (109, %)90 mmol), {154R)-cis-4-acetoxy-2-cyclopenten-1-of

(10 g, 70.40 mmol), irs{dibenzylideneaceto ne)dipalladium{0) (3.20 g, 3.50 mmol) and
polymer supported triphenylphosphine (3 mmol/g, 11.60 g, 35.00 mmol) are placed in an
oven-dried flask under an atmosphere of argon. Dry deoxygenated THF (80 mL) is added
and the reaction mixture is stirred gently for 5 minutes. Triethylamine (20 mL} is added and
the reaction mixture is stirred at 50°C. The reaction is shown to be complete by LCMS after
1 hour. The reaction mixture is allowed to cool, filtered and the solvent is removedin vacuo.
The titte compound is cbtained after purification by flash cclumn chromatography (silica,

dichloromethane/methanol 25:1).

'H NMR (CDCl;, 400 MHz); 8.30 (s, 1H), 8.40 {m, 1H), 5.90 (m, 1H), 5.50 (m, 1H),
4.95 (m, 1H), 3.05 (m, 1H), 2.10 (m, 1H). (MH") [MH+ 271]

Stepb:  Carbonic acid {1 S,4R)-4{2,6-dichloro-purin-8-yl)-cyclopent-2-enyl ester ethyl

esler

{154 R)}-4-(2,6-Dichloropurin-8-yl}-cyclopent-2-enol [step1]( 9.5 g, 35.05 mmol) is
placed in an oven-dried flask under an atmosphere of argon. Dry THF {200 mL) is added
followed by dry pyridine (5.54 g, 70.1 mmol}. Ethylchloroformate (15.21 g, 140.2 mmol) is
added slowly so that the temperature does not rise above 40 °C and the reaction mixture is
stirred at RT. The reaction is shown to be complete by LCMS after 2 hours. The solvent is
removed in vacuoand the residue is partitioned between dichloromethane (200 mL) and
water (200 mL). The organic layer is washed with water (150 mL) and brine (150 mL), dried
over MgSQ,, filtered and the solvent is removedin vacuo. The title compound is obtained
after crystalliization from methanol, '

"H NMR (CDCl;, 400 MHz); 8.20 (s, 1H), 6.45 (m, tH), 6.25 (m, 1H), 5.75 (m, 1H),
5.70 (m, 1H), 4.25 (g, 2H), 3.20 (m, 1H), 2.05 (m, 1H), 1.35 (t, 3H). [MH+ 343]

Infermediate2  {(1%5,2R,38,4R)4-[2-((R)-3 -Amino-pyrrolidin-1-yl}-6-(2,2-diphenyl-
ethylamino}purin -9-yI)-2,3-dihydroxy-cyclopentyl}carbamic acid
benzyl ester

Stepa:  Preparation of htermediate 2a Imidodicarbonic acid, bis(phenylmethyl) ester
(Chemical Abstracts nomenciature)
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A cooled (0°C) solution of benzyl carbamate (4.0 g, 27 mmol) in THF {100 mL) under
an inert atmosphere of argon is treated with potassium iodide (3.2 g of a 35% whw dispersion
in oif, 28 mmol) portionwise over 10 minutes. The reaction mixture is allowed to wam tc RT
over 30 minutes after which time benzyl chioroformate (5.0 g, 29 mmol) is added. After
stirring at RT for 2 hours, the reaction is quenched with water {20 mbL). The THF is removed
in vacuo and the resulting mixture is partitioned between EtOAc and 2 M HCI. The organic
portion is separated and washed with brine, dried (MgSQ.} and concentrated in vacuo. The
resulting oil is purified by chromatography on silica eluting with 1.3 EtOAc/iso-hexane to yield
a product whichis recrystallized from DCM/iso-hexane fo afford the title product.

e}

Stepb:  Preparation of htermediate 2b

A solution comprising carbonic acid (1 S4R)4+(2,6 -dichloro-purin8-yl)-cyclopent2-
enyl ester ethyl ester (Intermediate 1) 2.0 g, 5.83 mmol}, Intermediate2a (2.2 g, 7.58 mmol)
and tripheny! phosphine {229 mg, 0.9 mmol) in THF (20 mL) is stirred at RT for 30 minutes.
Tris(dibenzylideneacetone}dipaliadium (0) {238 mg, 0.3 mmol) is added and the resulting
mixture is stirred at RT for 1.5 hours. The solvent is removed in vacuo and the crude product
is purified by chromatography on silica eluting with MeQH/DCM {(gradient of 0-1% MeOH) to
yield the fitle compound.
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Stepc:  Preparation of htermediate 2¢

A solution comprising Intermediate 2b (0.68 g, 1.26 mmol), 1-amino 2,2-
diphenylethane {0.37 g, 1.90 mmeol) and TEA (190 mg, 1.20 mmol) in THF (10 mL) is stirred
at 50°C for 2 hours. The solvent is removed in vacuo the resulting oilfsolid is partiticned
between EtOAc and 0.2 M HCI. The organic portion is separated and washed with saturated
sodium bicarbonate sclution, water, brine, dried (MgS0Q.) and concentrated in vacuo to afford
the title compound. [MH+ 699.37]

Stepd:  Preparation of htermediate 2d

A solufion comprising Intermediate 2¢ (2.0 g, 2.86 mmol) and NMO (0.67 g, 5.7
mmol) in THF (20 mL) is treated with osmium tetroxide (2 mL of a 4% solution in water) and
stirred at RT overnight. The solvent is removed in vacuo and the crude residue is partitioned
betvv}een DCM and water. The organic portion is separated, washed with water, brine, dried
(MgS0.) and concentrated in vacuo. The resulting solid is titurated with MeCN to afford the
title product. [MH+ 733.40]

Stepe:  {R)-1-[9-((1 R25 3R 4S5)4-Benzyloxycarbonylamino-2,3-dihydroxy-cyclopentyl)-
6-(2,2-diphenyl-ethylamino}8H-purin-2-yl}-pyrrolidin-3-yl}-carbamic acid teri-butyl
ester

A suspension of Intermediate 2d {1.03 g, 1.4 mmol} and (3R)-{(+)-3-(Boc-
amino)pyrrolidine (1.03 g, 5.5 mmol) in acetonitrle (2 mL) is treated with sodium iodide (ca. 2
mg) and then heated using microwave radiation at 160°C. After 1 hour, the sclvent is
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benzenesul f oegshid yer is separated and the aqueous portion is extracted with DCM. The combined
organic extracts are washed with saturated sodium bicarbonate solution, water, brine, dried

{MgS0.) and concentrated i vacuo to afford the title compound as a brown oil. [MH+ 745)

Step £ {(15 2R3 S4AR 4 {2-({R)-3-amino-pyrrolidin -1-y)-6-(2, 2-diphenylethylamino}
purin-8-yl]-2,3-dihydroxy cyclopentyl}-carbamic acid benzyl ester

A solution of {(R)-1-[9-((1 R 2S5 3R 4 S)4-benzyloxycarbonylamino -2, 3-dihydroxy -
cyclopentyl)-6-(2,2 diphenyl-ethylamino)-8H-purin-2-yl}-pyrrolidin -3-yf-carbamic acid tert-
butyl ester (1.24 g, 1.7 mmol) in MeQH (3 m.) is treated with 4 M HCl in dioxane (5 mL) and
stirred at RT for 2 hours. The solvent is removed in vacuo and purification is carried out by
reverse phase column chromatography (isolute™ C18, 0-100% acetonitrile in water—0.1%
HC). The fractions are collected and the MeCN is removed in vacuo. The remaining
aqueous portion is basified with saturated sodium bicarbonate solution and extracted with
DCM. The combined organic extracted are dried (MgSQ,) and concentrated in vacuo to
afford the title product. [MH+ =649]

Intermediate3 (1R28,3R58)3-[2-Chloro-6{2,2 diphenyl-ethylamino)purin 9 -yI}-5-
{4-hydroxymethyl-pyrazol-1 yl)-cyclopentane-1,2diol

Stepa:  {14{(1384R)}442,6-Dichloro-purin-9-yl}-cyclopent-2-enyl}-1 H-pyrazol-4-yi}-
methanol

A mixture comprising carbonic acid (1.S,4R)-4+26 dichloropurin -8-yl}-cyclopent-2-
enyl ester ethyl ester {intermediate 1) (1.00 g, 2.92 mmol), (1H-pyrazok4 -yl}-methanol
{preparation shown below) {0.34 g, 3.50 mmo!) and triphenyl phosphine (0.115 g, 0.44 mmol)
in deoxygenated THF (10 mL) under an inert atmosphere of argon is treated with
tris(dibenzylideneacetone)dipalladium (0)(0.13 g, 0.15 mmol) and stirred at 50°C for 1 hour.
The solvent is removed in vacuo and the crude product is purified by chromatography on
silica eluting with MeOH/DCM (1:25) to yield the titte compound.

Preparation of (1 Hpyrazoh4 -yl}methanol




Co1l

4. .

ML 1-{(R)-149- RIR 28.3R 43)-2,3- Dihydroxy-4-(4-

hydr 6$<ynmfb}2h§81098563j Ui azol -21)- cycl opentyl]-6-(2, 2- PCT/EP2007/006156
di phenyt ei hyl am no)- 9H purin-2-yly pyrrolidin-3-y0-3- pyridin-3-y

| -urea

57 - Ex. Structure R R2 R3 Nane C62 40 4 io\ _ (.7).6.

"4* [ (1R 25,3R 4S)- 2,3- D hydroxy-4-( 4- hydroxynethyl -

-66-

HO

X

H

4 -Ethyipyrazole carboxylate {109, 71.40 mmol) is placed in an oven -dried flask under
an atmosphere of argon. Dry THF (100 mL) is added followed by the dropwise addition of
lithium aluminium hydride (1 M in THF, 100 mi, 100 mmoi). Once the addition is complete
the reaction mixture is stirred at 50°C. The reaction is shown to be complete by NMR after
4 hours. The reaction mixture is cooled on an ice-bath and the reaction mixture is quenched
with water (3.8 mL) then 15% sodium hydroxide (3.8 mL} and finally water again (11.4 mL).
The solvent is removed in vacuo and the solid is placed in a Soxhlet apparatus. THF is
refluxed through the system for 24 hours. The salvent is removed in vacuotogive the title

\
N

compound.

'H NMR (MeOD, 400 MHz); 7.60 (s, 2H), 4.55 (s, 2H).

Stepb:  (14(1S.4R)-4-[2-Chloro-6-2,2-diphenyl-ethylamino)-purin-9-yl}-cyclopent-2-enyl}-
1 ijyrazof-4-yl)-methanol

A mixture comprising {1-[(1S5,4R)4+2,6-dichloropurin-g-yl)-cyclopent-2-enyl}- 1H-
pyrazol-4-yll-methanol (0.675 g, 1.92 mmol), diphenylethylamine (0.398 g, 2.02 mmol} and
DIPEA (0.298 g, 2.31 mmol) in dry THF (20 mLl.) is stirred at 35°C for 3 days. The solventis
removed in vacuo and the resulting crude residue is partitioned between DCM and 0.1 M
HCI. The crganic pertion is separated, washed with water, brine, dried (MgS0.4) and
concentrated in vacuoto afford the title product.

Stepd:  (1R28,3R5 8)-3-[2-Chloro 6+(2,2-diphenyl-ethylamino)}purin -9-yl}-5-(4-
hydroxymethyl-pyrazol 1 -yl}-cyclopentane-1,2-dicl

(1-{(1 S4R)-4{2-Chloro-6-(2,2 -diphenyl-ethylamino}-purin-9-ylj<cyclopent-2-enyi}-1 H-
pyrazol-4-yl)-methanol (0.84 g, 1.64 mmol) and NMO (0.39 g, 3.28 mmol) in THF (20 mL) is
treated with osmium tetroxide (2 mi. of a 4% solution in water) and stirred at RT overnight.
The solvent is removed in vacuo and the resulting crude residue is partitioned between DCM
and 0.1 M HCl {a small amount of MeOH added to improve solubility). The organic portion is
drfed (MgSO,) and concentrated in vacuo. The crude product is dissolved in hot DCM to
form the title product as a precipitate on cooling.



J1 ,2,31triazol- 2-yl)- cyclopentyll-6-( 2,2- cl iphenylethylam no)-

9H- puri n-\ﬂom&osmopsearol I di n-3-yl1}-3- (3 hydroxy benzyl) POTAR26068061464
.sr 4. ... ',.. FOrh_ G d. "H' [(1R2S, 3R, 4S)- -1D

|hydroxy 4-( 4- hydroxynethyl[l 2,3]triazol- 2-yl) -

cycl opentyl)-6-(2, 2- dlphenylethylan1no)

9H—purin-2-yq-pyrro|idin-3-yq- urei do) - benzenesul fonam de C64 4 4

c., 1-0 A--, .. 1(1R2S,31:2,4S)- 2,3- D ihydroxy-4-( 4-

hydroxynet hyl [ 1, 2, 3] tri azol - 2- yI )- cyclopentyl]-6-(2,2-

di phenyl et hyl anino)- 9 H.purin-2-yly p%trolidin-311)- ureido) -

benzenesul f onam de C65 C66
Intermediates 4a-4h

Table 1

Intermediate Structura Name

4a (1R,28,3R,55) - 3-[2-Chloro-6-(2,2-
diphenyl-ethylamino)-purin- 3-yl]- 5{ 4-

hydroxymethyk[1,2,3]triazok2-y]-
cyclopentane-1,2-diol

4b {1R,28,3R58)-3-[2Chloro-6-(2,2-
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) hydroxymethyHetrazol-2-yl}cyclopentane-
m 1,2<dicl
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hydroxymethyt-2-phenyl-ethylamino)-purin-
. 9y1}5< 4-hydroxymethylpyra
H zok1-yl)-cyclapentane- 1,2-diol

9yl}54{ 4-hydroxymethyH[1,2,3)triazol-2-

4d {1R.25,3R 55)-3-[2-Chloro-6-((S)-1-
OJ\A hydroxymethyt 2- phenyk ethylamino)-purin-
H H yi}-cyclopentane- 1,2-diol

Syl}5H 5hydroxymethyHelrazol-2-yl)-

de {1R,2S,3R 58} - 3[2-Chloro-6-((S)-1-
%j hydroxymethyl 2- phenyl ethylamine)-purin-
" cyclopentane-1,2-diol

& o M (1R,28,3R,55) - 3-{6-[2,2-Bis{ 4-hydroxy-
phenyl}-ethylamino]-2-chloro pu
fin-9-yf} -5 4-hydroxy methyl-pyrazol-1-yf)-
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4g w0 oh (1R.28,3R 58} - 3-{6- [2.2- Bis{ 4-hydroxy-
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{(4-hydroxymethyt{1.2,3}triazol-2-yi)-
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4h Ho oR {1R,28,3R,55) - 3-{6-{2,2- Bis-{ §-hydroxy-
phenyl}-ethylamino]-2-chloro purin: 8+y[}-5-
(5-hydroxy methyl-tetrazol-2-yl}-
" cyclopentane-1,2-diol
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The intermediates shown in the Table 1 are prepared analogously to Intermediate 3
by using the appropriate S-membered heterocyclic alcohol in Step 3a and by using the
appropriate amine in Step 3c.

Intermediate5  3-lsocyanato-benzenesulfonamide

To a vigorously stirred solution of 3-aminobenzenesulphonamide (1 g, 5.8 mmol) in
dry 1,4-dioxane (25 mL) is added trichloromethyl chloroformate {1.72 g, 8.7 mmol) and the
reaction mixture is heated to reflux for 3 hours. The solvent is removed in vacuo to yield the

tile compound which is used without further purification.

Intermediate6  4-Isocyanato-benzenesulfonamide

This compound is prepared from 4-aminobenzenesulphonamide using a procedure
analogous to that of 3-isocyanato -benzenesulfonamide (Intermediate 5) by replacing 3-
aminobenzenesulphonamide with 4 -aminobenzenesulphonamide.

Intermediates? and 8

These compounds namely,

* ({15 2R3 5 4R4{2-((R)-3-Aminopyrrofidin-1-yi)}-6-[2,2-bis-{4-hydroxy -pheny!)-
ethylamino}-purin-8-yl}-2,3 -dihydroxy -cyclopentyl)-carbamic acid benzyl ester
(Intermediate 7); and
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+ {{1S2R3S4R)4-12-({R)-3-Amino-pymolidin-1-y)6-({S)-1-hydroxymethyl-2-phenyi-
ethylamino)-purin -8 -yl]-2,3 -dihydroxy -cyclopentyl}-carbamic acid benzyl ester
(Intermediate B),

are prepared analogously to Intermediate 2 by replacing 1 -amino -2 2-diphenylethane
(Step 2c) with the appropriate amine.

Preparation of Examples

Example C1 1-{R}-1-[9-[(1 R,2S 3R,45)-4-(2,5-Dioxo-imidazolidin-1-yl)}-2,3-
dihydroxy-cyclopentyl]-6(2,2 diphenyl-ethylamino)}8 H-purin-2.yl]-
pyrrolidin-3 -y [}-3-pyridin-3-yi-urea

Step 1: ((15.2R,3 S4R)4-{6-(2,2 Diphenyl-ethylamino)2 {(R}-3{3-pyridin-3-yl-ureido)-
pymofidin-1-yl]-purin-8-yi}-2,3 -dihydroxy cyclopentyl}carbamic acid benzyl ester

trifluoroacetate

A solution comprising {{1 S5,2R,3S 4 R}-4-[2-((R)-3-amino-pymolidin-1-yl}-62,2-
diphenyi-ethylamino)-purin-9-y1}-2,3 dihydroxy-cyclopentyl}-carbamic acid benzyl ester
(Intermediate 2) (0.1 g, 0.15 mmol), pyridine-3-isocyanate (0.02 g, 0.17 mmol) and TEA
{0.017 g, 0.17 mmol} in THF {2 mL} is stirred at RT overnight. The sclvent is removed in
vacue and purification is carried out by reverse phase column chromatography (Isclute™
C18, 0-100% acetonitrile in water— 0.1% TFA). The fractions are collected and the MeCN is
removed in vacuo. The remaining aqueous portion is basified with saturated sodium
bicarbonate solution and extracted with DCM. The combined organic extracted are dried
(MgSQ,) and concentrated in vacuo to afford the title product. [MH+76_9‘]

Step2:  1-{{R)}1-[S-((1 R23,3R4 S)4-Amino-2,3-dihydroxy-cyclopentyl}-6-(2,2-diphenyl-
ethylamino)-8H-purin-2-yi}-pyrrolidin-3-y}-3-pyridin-3-yl-urea

To a solution of ((18,2R,3 8§ 4R)-4-{6-(2,2-diphenyl-ethylamino)-2 -[(R)-3-(3-pyridin-3-
yl-ureido}pyrrolidin-1 -yi]-purin-S;yi}-Z,3-dihydroxy-cyc[opentyl)-carbamic acid benzyl ester
trifluoroacetate (35 mg, 46 umol) in ethano! (1 mL) under an inert atmosphere ofargon is
added 10% palladium on carbon (10 mg). The reaction mixture is purged with argon and
placed under a positive atmosphere of hydrogen overnight after which time, the mixture is
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filtered through celite and the catalyst washed with ethanol. The organic portions are
combined and concentrated in vacuo to yield the title compound. [MH+635]

Step 3: 1-{(R}1-[9-[(1R.2 5,3R .4 S)4-(2,5-Dioxo-imidazolidin-1 -yl}-2,3 -dihydroxy -
cyclopentyl]-6(2,2-diphenylethylamino}8 H-purin 2 -yl}-pyrrolidin-3 -yI}-3 -pyridin -3-
yi-urea hydrochloride

To a solution of 1-{(R)-1-[9-((1 R,25,3R,4 S}4 -amino-2,3 dihydroxy-cyclopentyl)-6-
(2,2 diphenyl-ethylamino}9H-purin -2-yl}pyrolidin -3-y[}-3-pyridin-3-yl-urea (17 mg, 26 pmol)
in THF (1 mL} is added Z-L-alanine hydroxysuccinimidyl ester (9 mg, 29 umol} and the
reaction mixture is stirred at RT overnight. The solvent is removed in vacuo and the crude
residue is dissolved in EtOH (1 mL) and purged with argon. Palladium on carbon
(approXimately 5 mg) is added and the reaction mixture is placed under a constant pressure
of hydrogen {0.35 bar) and stirred at room temperature overnight. The resulling mixture is
filtered through celite and concentrated in vacuo. Purification of the crude residue by reverse
phase column chromatography (Isolute™ C18, 0-100% acetonitrile in water— 0.1% HCI)
affords the title compound. [MH+732.72].

Example C2 1-{{R)-1-[3-[(1 R,28,3R.45)-4-(2,5-Dioxo-imidazolidin-1-y1)-2,3 -
dihydroxy-cyclopentyl]-6 (2,2 -diphenyl-ethylamino }-9 H-purin-2-yl]-
pyrrolidin-3-yl}-3-pyridin-3-yl-urea trifluoroacetate

This compound is prepared analogously to Example 1 by replacing Z-L-alanine
hydroxysuccinimidyl ester (Step 3) with Z-glycine-N-succinimidyl ester. Purification is carried
out by re verse phase column chromatography (Isolute™ C18, 0-100% acetonitrile in water —
0.1% TFA). [MH+718.68).

Examples C3-C48

These e xamples can be prepared analogously to Example 1 by using the appropriate
starting compound (either Intermediate 2 7 or 8) and isocyanate in Step 7 and by using the
appropriate succinimidyl ester in Step 3,

Those examples containing 3-hyroxybenzyl groups are prepared as follows:
(3-hydroxy -benzyl)-carbamic acid phenyl ester (Intermediate BA) and {Intermediate 2, 7 or 8)
are dissolved in MeOH and TEA. The reaction mixture is heated using microwave radiation
at 100°C for 30 minutes and then the solvent is removed in vacuo. Purification of the crude



H-tiels... , Bis-(4-hydroxyphenyl)-eth)lam nol. 9-[(1R2S, 3R4S) -

2, 3- di hydwoxyesio6sks hydroxynmethyl - [1 (2.3]Q azol - 2-yl pCT/EP2007/006156
cycl openty0-91-1- purM2-yl1}- pyrrolidin 3-yl)- ureido} be nzen es
ulfo namid e - 59 - Ex. Structure R R2 Ft3 Nane C72 D ‘|
C1/4105.0 C1'" rho . ML. 2 *1 Bis-(4-hydroxy-phenyO-

et hyl am nol - 9-[ (1R, 25, 3RAS) - 2, 3-di hydroxy-4-(4- hydro xyne thyl- [1
,2,3]triazol- 2-y9-

cycl openV1] - 9H puri n- 2- y| } pyrrolidin-3-yl)-ureido]-

benzenesul tonam de C7/3 4 4 ...... -71-

product by reverse phase column chromatography (lsolute™ C18, 0-100% acetonitrile in
water — 0.1% TFA) affords the product which is taken through Steps 2 and 3 (using the
appropriate succinimidyl ester) to afford the final compound.

Examples C49-C84

These compounds are prepared analogously to Example 1 by combining the
appropriate starting compound (Intermediates 3 or 4a-4h) with the appropriate phenyl esters
{Intermediates BA-BD).

Example C85

Step 1:  {(R)-1-[6-(2,2-Diphenylethylamino)}9H-purin-2-yl]pyrrolidin-3-yl}-carbamic acid
tert-butyl ester

{2-Chloro-9H-purin-6-yl}-(2,2-diphenyl-ethyl}amine (2.5 g) is added to Boc(R)-3-
aminopyrrolidine (2.677 g). This is suspended in acetonitrile (10 ml_) and put to microwave
at160°C. Analysis by LCMS shows reaction to be complete after 30 minutes. The reaction
mixture is then suspended in acetonitrile and filtered. The resulting precipitate is then dried
to give the title compound. MS (ES+) m/e 498 (MH+)



1-{(R)-1-[9- [(1R2S, 3R 495)-2.3- Di hydroxy-4-( 5- hydroxynethyl -
tetrazol wo2odossedycl opentyl16-(2,2- di p henyl ot hyl am @@)rmpgmmuﬁlsé
rin-2-yl1l- pyrrolidin-3-yl)-3- pylidin- 3-y I-urea C74 0O .0 .xv
14(R)-149- [(1R 2S, 3R, 46)-2, 3- . Di hydroxy-4-(5-

hydr oxynet hyl t etrazol-2-y1l)- cycbpentyl}6-(2,2- di phenytethylam no) -
9H purin-2-yl1)- pyrrolidi 03-A-3-(3- hydroxy- benne -urea C75 C76 4 4
td. H 44nVd" OHN --)=1b", "V

-72-

Step 2:  {(R)-1-[6-(2,2-Diphenytethylamino}9-({1R 4 S}4-hydroxy-cyclopent-2-enyl)-9H-
purin2-yl}pyrrolidin-3-yl}-carbamic acid tert-butyl ester

UL

HN

Py
HO@}N | N&LD””H
>::o
x
{(R)-1{6+2,2 -Diphenyl-ethylamine)-9H-purin-2-yl]-pyrolidin-3-y}-carbamic acid tert-

butyl ester (2.5 g} is suspended in THF {15 mL} under an inert atmosphere and oven dried
glassware. Sodium hydride (130 mg) is added to the stirring suspension. This is stirred until
dissolution has occurred. (15,4R)-cis-4-Acetoxy-2 cyclopentan-1-ol (865 mg) and
triphenylphosphine (236 mg} are placed in an oven-dried flask under an inert atmosphere,
this is dissolved in THF (15 mL). This solution is added to the solution of {(R)}-1-B-(2,2-
diphenyl-ethylamino}-8 Hpurin-2-yl}-pyrrolidin-3 -yll-carbamic acid tert-butyl ester and sodium
hydride via syringe. tris-{Dibenzylideneacetone}dipaltadium (275 mg) is then added and the
reaction is stirred at 50°C. The reaction is shown to be complete after 1 hour by LCMS. The
reaction is allowed to cool and the solvent is removed in vacuo. The residue is purified by
flash column chromatography (silica, dichloromethane/methanal 25:1), giving the title
compound. MS (ES+) m/fe 582.62 (MH+)



*1. 4-(3-{(R-149-, [(1R 26, 3R 43)-2,3-13 i hydroxy-44 5-

hydr oxy mewbdes/dossasazol - 2-yl ) - cyci opentyl]-6-(2, 2- PCT/EP2007/006156
di phenytethylam no)- 9 1-1-purin-2-y11- pyrrolidin-3-yg- ureido) -
benzenesul fonam de [(11t, 2S, 3R 46)- 2, 3-0 ihydroxy-4-( 5-

hydr oxynet hyl t etrazol - 2-y1)- cycl opentyl J6- (2. 2- di phenytet hyl am no) -
9H pudn- 2-yl J-pyrrol i di n3-yO urei do)- benzenesul t onam de SD to

Ex. Structure R R2 R3 Nane C77 - I1CAOIl 41

-73-

Step 3:  Carbonic acid (1 S4R)-4-{2{(R)-3-tertbutoxycarbonylamino-pyrrolidin-1-y)-6-
(2.2 -diphenylethylamino}purn -9-yi}-cyclopent-2 -enyl ester ethyl ester

QL

HN

- LS
>T

{(R)-146 2,2 Diphenyl-ethylamino)-3-((1 R,4 S)4-hydroxy -cyclopent-2-enyl}-9H-purin -
2-yl}-pymolidin-3 -yl}-carbamic acid tertbuty! ester {500 mg) is dissolved in dry deoxygenated
THF (10 mL). Pyridine (416 pL) is added to the soltion. Ethyl chloroformate (492 ul) is pre-
dissolved in THF (2.5 mL) and added dropwise to the solution at 0°C. The reaction is stirred
at RT. Analysis by LCMS shows reaction completion after 2 hours. The solvent is removed
in vacuo. The residue is dissolved in dichloromethane (10 mL) and portioned against 0.1 M
HCI {10 mL). Theorganic layer is then washed with water (20 mL) and brine (10 mL.), dried
over MgSO,, fillered and the solvent removedinvacuo. The title compound is obtained after
purification by flash column chromatography (silica, dichloromethane/methanol 40:1).

MS (ES+) m/e 655.46 (MH+).

Step 4:  ((R)-1-{6-(2.2-Diphenytethylamino}9-[(1R 4 8)-4-(5-ethyHetrazol-2-yl)-cyclopent-
2-enyl}-9H-purin-2-yl}-pymolidin -3-yl}-carbamic acid tertbutyt ester

U

HN

N RS
% N 0 y’
o ST
\\N’ ~©‘N N D--u\“
H
Carbonic acid {(1S,4R)4-[2-((R)-3-teri-butoxycarbonylamino pymolidin-1-y}-6-(2,2-
diphenyl-ethylamino)-purin-8-yl}-cyclopent-2-enyl ester ethyl ester (760 mg) is added to ethyl
tetrazole (125 mg) and triphenylphosphine (46 mg) in an oven-dried flask under argon. This



.1 2(zi) *f LN .--- 1-{(R-119- [(1 R2S,3R 4S)- 2 ,3- D hy
dr oxy- 4- (Wwo 209sd0es6g et hyl t et razol - 2-yl ) - cycl opent y11- 6 pcEr200b00d186
roxym et hyl-2- phenyl et hyl am no)-9R purin -2-yli-pyrrotidin-3-0}-
3-pyridin-3-yl- urea C78 * 1 * [(1 R 25,3R 45)-2,3 Di hydroxy-
4-( 5- hyd roxymethyltetrazol- 2-y9- cyclope ntyl)-6-((S)-1-

hydr oxynet hyl- 2- phenyl - et hylam no) -

9H purin-2-ylJpyrrolidin-3-yl}-3-(3- hydroxy- benzyl) -urea

-74 -

is dissolved in anhydrous THF (10 mL). trs-(DibenzylideneacetoneXdipalladium (53 mg) is
added to the stirring solution. The reaction is stirred at 50°C. Analysis by LCMS shows
reaction completion after 1 hour, The solvent is removed in vacuo. The title compound is
obtained by flash column chromatography (silica, dichloromethane/methanol 50:1). MS (ES+)
m/e 662.4 (MH+).

Step 5:  {(R)-1-{8-(2,2-Diphenylethylamino}9-[(1R 4 S)-4-(5-ethy-tetrazol-2-yi)}-2,3 -
dihydroxy -cyclopentyl]-8 H-purin-2-y[}-pyrrolidin -3-yl)-carbamic acid tert-butyl ester

HN

N Ny
(¢
Dy

H
Ho oM

({R)-1-{6-2.2 -Diphenyl-ethylamino)-9-[(1 R 4S)4-{5-ethyl-tetrazol-2 -yi)cyclopent2 -
enyl]-9H-purin-2 yl}-pyrolidin-3-yl)-carbamic acid tert-butyl ester (500 mg) along with
N-methylmomphcline -N-oxide (178 mg) is dissolved in THF (5 mL). Osmium tetroxide 4% in
water (500 (i) is added to the stirring solution. The reaction is stirred at RT. Analysis by
LCMS showed reaction completion after 72 hours. The solvent is removed in vacuo and the
residue is portioned between dichloromethane and 0.1 M HCL. The organic layer is washed
with water and brine, dried over MgSO0.,, filtered and the solvent is removedin vacuo. The
titte compound is obtained by Flash column chromatography (silica,
dichloromethane/methanaol 100:1- 50:1 — 25:1). MS {ES+) m/e 696.43 {MH+)

A

Step6:  3-[3-((R)-1-{6-[bisphenylethylamino}-8-[(1 R.25 3R 45)-2,3 -dihydroxy -4 -(5-ethyl-
tetrazol-2-yl)-cyclopentyl]S H-purin -2-yR-{yrrolidin -3-yl)-ureidc]-
benzenesulphonamide

{(R)-1 {6422 Diphenyl-ethylamino}-9-[(1 R4 S}4-(5-ethyl-tetrazol-2-yi)-2, 3-dihydroxy -
cyclopentyl}9H-purin-2-yl}pyrrolidin-3-yl}carbamic acid tert-butyl esteris deprotected in
methanolic HCI to give the corresponding amine hydrochloride sall. The free amine is
obtained by neutralization with aqueous sodium hydrogencarbonate followed by elution from

a C18 column with water/methanol gradient. The tifle compound is then prepared in an

analogous manner to Example C1,S tep 7 by replacing {(1S,2R,35,4R)4 {2-({R)-3-aminc-
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Cr$ a.a n9?3 It f 93 Pnz JOR 25,3R 43)-2.3 D

i hydr oxy-wo(2es/deysksr oxym et hyl - tetrazol - 2-yl)- PCT/EP2007/006156
cyclopentyl)-6-((S)- 1- hydroxynmethyl-2- phenyl- ethylarnino) -
9H purin-2-yl]- pyrrolidin-3-0- ureido) - benze nesul fonam de C80

C8-11" n.

-75 -

pyrrolidin-1-y[}-6-(2,2 diphenyi-ethylamino)-purin-9-yi}-2,3 -dihydroxy <yclopenty!}-carbamic
acid benzyl esterwith the above free amine and replacing pyridine-3-isocyanate with
Intermediate 5.

Examples XYZ

Examples of the structure XYZ are prepared in a multiparallel sequence of reactions

as described below.
Y

</
Examples XYZ
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HO®
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Intermediates XY
Parallef step 1

Reaction of Iintermediate 1, in an analogous manner to that used in the preparation of
Intermediate 3,5 tep a by replacing 4-hydroxymethylpyrazole with the appropriate
heterocycle, individually, with the heterocycles X-H gives the Intermediates X.
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cyctopentyl]-64(S)-1- hydroxynethyl-2- phenyl- ethylam no)-

9H purin-2-ylJpyrrolidin-3-yl)- ureido)- benzenesul f onam de
1-((R)-1-(6-(2.2- Bis(4-hydroxy-phenyl)- ethylam no]-9-

((1R, 23.312.45)- 2,3- dihydroxy- 4-( 5- hyd roxynethyl- tetrazol
-2-yl)- cyclopentyll-9Hpurin-2-yl1}- pyrrolidin3-y0-3- pyridin-3-y

| -urea
-76 -

Heterocycles X-H
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N N
N YN >, N \n’"\ \N,N\
x4 X5

L N RN

X1 X2 X3

—_—0 -—
u>ﬁ >\ =N
\\H’N ‘N ’“\ N\\ N

X6 N N~ \

\
O
}\\ o?*—'f ~ > _21

N \~’"\ e e YN

X13 X14 X15

Heterocycles X-H are prepared as follows:
e X1-X8 and X15 are prepared faliowing literature procedures.
s X11, X12 and X13 are prepared by O-methylation of the corresponding alcohols.

e Xi4is prepared by reduction of the corresponding ester to the alcohol followed by
O-methylation.

e X9 and X10 are prepared from the corresponding formyl derivatives following standard
homologaticn procedures,

Farallel step 2

Reaction of Intermediates X, individually, with either the dihydroxylating agent
osmium tetroxide or ruthenium tetroxide gives the Intermediates XA.

Parallel step 3

Reaction of Intermediates X A, in an analogous manner to that used in the preparation
of Intermediate 3 Step b by replacing 2,2 diphenyethylamine with the appropriate amine,
individually with the amines Y-H gives the Intermediates XY.
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Amines Y-H

HO O O OH Cl O o O Cl OH
1 1 i 1

Y1

Y2 Y3 Y4
HO HO
HN Hgf
Y5 Y6

FParallel step 4

Intermediates XY are reacted in ethanol at reflux, or in DMSO at 80-110°C, for
18-24 hours, individually, with a 3-fold excess of the appropriate IntermediateZ. The

Examples XYZ are isolated following purification by mass directed reversed phase
chromatography.

Intermediates Z

Where Z =
o \N NH,
Q & W, H —
\H - \H o=x=0 N Q)L
H,
NH,
z1 z2 z3 z4
~ 9 L
N, -NH, o=5==0
\N N 0 \N 3 ~
H & H 0 N =
0% “Nn, & TN, I =
zs z6



2 14(R)-1- (642. 2- as(4-hydroxy-phenyl)- ethyl am ncO-9-

[ (1R, 23. 3R0%AB)8/0085633- di hydr oxy-44 5- hydroxynet hyl - t etrcamp007/006156
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14 4 Pi 1 c Fir't N,.... 0 Wn 343-((R)-1-(642, 2-

Bi s- phenyWwet2ngd/aiedc0- 9- [ (1W2S, 3R 4S)- 2 . 3- di hydr oxy PCEBP2007/006156
5-ethyltetrazol - 2-yl)- cycJdopentyl 1-9Hpurin-2-yl}-pyrrolidin3-y0-
urei dol - bonze nesul fonam de Preparation of internedi ate conpounds

I nternediate/ Carbonic acid (1 8,4R)-4-(2,6 -dichloro

-purin-9-0-cycl opent-2-enyl ester ethyl ester Step a: (1
S,4R)-4-(2,6-Di chloro-purin-9 -yl1)-cycl opent-2 -enol -62- 2,6
-Dichloropurine (10 g, 52.90 mmol),
(18,4R)-cis-4-acetoxy-2-cyc|openten-lfg?'(lo g, 70.40 mmol),

ai s(di benzyfi deneacet one) di pal | adi un(0) (3.2091 3.50 mmol ) and

pol yner suppdr @B W phenyl phosphine (3 mol /g, 11.60 g, 35.00 nmol)
are placed in an oven-dried flask under an atnosphere of argon. Dry
deoxygenated THF (80 nl) is addedzax e~ eaction mxture is stirred
gently for 5 m nutes. Triethylaniﬁgm 2') ) is added and the
reaction mxture is stirred at 50C eaction is shown to be
conplete by LCVS after 1 hour. The reaction mxture is allowed to
cool, filtered and the solvent is r ved in vacuo. The title
conpound i s obtained after purif n by flash gl

chromat ography (silica, dichlorane hgﬁg/nethanol 25:1). "H NWR
(CDCl 3, 400 MHz); 8.30 (s¥ 407 ( F%h 5,90 (m 1H), 5.50 (m
1H), 4.95 (m 1H), 3.05 (m JMH), 2.10 ( ilﬁg.‘(m-M) [M-1+ 271]
Step b: Carbonic acid (1 ®o  “ou z
S,4R)-4-(2,6-dichloro-purin-9-y|ycyc|opent-2-eny| ester ethyl ester

(154R)-4(2,6-Di chl oro-purin-9-y1)-cycl opent -2-enol [stepl]( 9.5g.
35.05 mol ) is plTELE E??i“%?f- ’8(%?{ %r#féaamﬂaewmpivwﬁpww e of
argon. Dry Tindividuglig.®Q trersfer ihgdregddation bsitd apwealivhmforchate vt imipeiadiam(cb .carbon
70.1 mol ) . Ehthydt inEaR61Qfves sRteer 6drs SfExBmpid. 2 Mol ) is added slowy
so that the tenperature does not rise above 40C and the reaction

m xture is stirred at RT. The reaction is shown to be conplete by
LCVS after 2 hours. The solvent is renoved in vacuoand the residue is
partitioned between dichl oronethane (200 nmL.) and water (200 nL). The
organic layer is washed with water (150 nL) and brine (150 m.), dried
over MgSH4, filtered and the solvent is renovedin vacuo. The title
conpound i s obtained after crystallization from nethanol. "H
NVMR (CDCl 3, 400 MHz); 8.20 (s, 1H), 6.45 (m 1H), 6.25 (m 1H), 5.75
(m 1H, 570 (m 1H), 4.25 (g, 2H), 3.20 (m 1H), 2.05 (m 1H), 1.35
(t, 31-0. [MH 3431 Internedi ate2

[ (1S, 2R, 3S,4R)4- (2-((R) -3-Am no-pyrrolidin-1-y1)-6-(2, 2-di phenyl et hyl
am no)-purin -9-yl11-2, 3-di hydroxy-cycl opentyl)-carbam c acid benzyl
ester




Step a: Preparation of hternmedi ate 2a | m dodi carboni c acid,

bi s(phenyl net hyl ) ester (Chem cal Abstracts nomenclature) - 63 - ft
A cooled (0C) solution of benzyl carbamate (4.0 g, 27 nmmmol) in THF
(100 nt.) under an inert atnosphere of argon is treated with
potassiumiodide (3.2 g of a 35% W w j spersion in oil, 28 mmol)
portionwi se over 10 minutes. The reaction mxture is allowed to warm
to Rl over 30 mnutes after which tinme benzyl chloroformate (5.0 g,
29 mmol Lldimsadded. After stirring at RT for 2 hours, the reaction is
guenched with water (20 nL). The THF is renoved in vacua and the
resulting mxture is partitioned between Et0OAc and 2 M HClI. The

or gani ¢ Tpor t Aciempousd phicaneia (Ed mashed with brine, dried (MJS®4) and
concentrated in vacua The resulting oil_is purified by chromatography
on silica eluting with 1:3 EtOAcllsgNh@&ane to yield a product which
is recrystallized from DCMiso-hexan¢ to afford the title product.
Step b: Preparation of hternedi af A sol ution conprising
carbonic acid (1 SAR-4-(2,6 -4 ch
ester ethyl ester (In erm3|at

’ \B“burln 9 yI) cyckﬁﬁent 2- enyl
ni(2.90._9, t er nedi at e2a
(2.2 g, 7.58 mmol) aFfid phosphi 9“Hg 0.9 mmol) in THF

(20 nm.) is stirred at Rl 30 m nutes.

Trls(dlbenzylldeneacetong . palladlun1(0) 238 ng, 0.3 mmol) is added
and the resulting i xtioe is ohirred at RT for 1.5 hours. The sol vent
is renoved in vacua and the crude product is purified by '’

chr onat efjesphy on silica eluting with MeOH DCM (gradi ent of 0-1%
MeOH) to e conmpound. - 64 - Step c:Preparation of
hternedlat%qégeka%dRR%%A solution conprising Internediate 2b (0.68 g,
1.26 nmol ), no- 2, 20 |phenyH@ ane (0.37o0g, 1.90nwol) and TEA
(190 ng, 1. 90 y 1N THEXLLO nL)tE}H§Jirred 50C fory2, hours. The
solvent is renoved hn vac tlhe resyl tiing oil ;;ﬂi dis artltloned
bet ween Et 0Ac andy o2 M HChrJThe or ganmi't-.port i paNs sepagated and
washed wi th saturated sodi um bi carbonate sol ution, water, brine,

dried (MSO4) and concentrated in"acuo to &Rford theHgjtl e conpound.
[ M+ 699. 371 Ste% d: Prepar@ti on of sol ufion

conprising Inter hate 2c NO g, 2.86_nmol) angl NMO (0 6Yg. 5.7
mml) in THE (20NgrL), iS trmat@d W t h nilum t et rfoxi\de (2 gL df a 4%
solution in matefﬁ and stirmed at RT o @*%1ght -sol vendy-ifs..
removed in vacupo and the crude residue is partitioned betmeen DCM and
wat er. The orgahlc portiom is separ ted mash d with wa , brine,
dried (MgSH) and soncent ratkd in vac The res Itlng solNd is
titurated with Me af f or Me tlt roduct . 733 N Step

e {(R-1-[9-((1 &

R, 2S, 3R, 48) - 4- Benzybxycarbonyﬂanlné 2, éNdlhydroxchyC1openty1)

6- (2, 2-di phenyl - et hyl am no) - 9H- puri n- 2 yllgpyrrolidin-3-yl)-carbamnc
acid tert-butylygester suspensiﬁg_%z Interngdi gte 2d (1.03 g,
1.4 mmol) and (3R)- { 3- ?ggﬁﬁﬂ{no)pyrr | ixdi ne (1T%?€E 5.5 mol) in
acetonitrde (2 mL)&XS NLteat%q¢mith sotl odi'deffcas "2 ng) and then
heat ed usi ng nlcromaﬁb radi ation at 160C|| After 1 hojir, the sol vent

is - 65 - rennved bn vacua and ghe crufe residue iQ partitioned
bet ween DCM and O. HCl Ho o anic layer is separated and the
aqueous portion |s xtracted DCM The conbi ned organic extracts
are washed withM “at edtd sodNwpr'bicar bonat e sol ution, water, brine,
dried (M604 and cpncentrated Fﬁ?vacuo to afford the tltle conpound

as a brown oil. [M# 745] Step ©
t((1S, 2R, 3S,4R)-442-((R). 3-am no-pyrrofidin

-1-y0-6- (2, 2-di phenyl - et hyl am no) -
purin-9-yl]-2,3-di hydroxy-cycl opentyl }-carbam ¢ acid benzyl ester



Step a: {1 4(1S,4R)-4-(2,6-Dichlo po-purin-9

-yl)-cycl opent - 2- enyl] - 1H- pyr azol - 4-y1}- net hanol A m xture
conprising carbonic acid (1S,4R)-4-(2,6 -dichloro-puiin

-9-yl)-cycl opent-2- enyl ester ethyl ester (Internediate 1) (1.00 g,
2.92 ol ), (1H pyrazol -4-y1)-nmethangyy (preparation shown bel ow)
(0.34g. 3.50 mml) and bi phenyl phosphine (0.115 g, 0.44 mol) in
deoxygenated THF (10 m) under an inert atnosphere of argon is
treated wiRhsselestediftsanzy| i deneacet one) di pal | adi um (0)(0.13 g, 0.15
mmol ) and stirred at 50 0

and the crude
wi th MeOH DCM P’ ar e
(1Hrivrazol -4-vl) - pet hanol . - ON'N -N A- Et iyl pyrazol e
carboxylate (10 g,--71.40 mol ) is placed in an oven <frjed flask
under an atnosphere of argon. Dry THF (100 nmL) is added fol |l owed by
the dropwi se addition of lithiumalumniumhydride (1 Min THF, 100

m., 100 nmol). o-the add te the reactj mxture is
stirred at 50C. e react jle conpl ete VR after 4
hours. The rea N m xtu &Ped nice- he reaction
m xture is quenchgd wt : en 1% sodi um hydr oxi de
(3.8 nL) and ally wat again (1.4 nl). The solvent is renov dgi N

vacua and the solid is placed in a Soxhlet apparatus. THF is refiuxed
t hrough t h&° ispeleetedffiom 24 hours. The solvent is renoved in vacuo to
give the title conpound. 'H NVR (MeOD, 400 WMHz); 7.60 (s, 2H), 4.55
(s, 2H). Step b:(1 -[(1 S, 4

-412-Chl or 0- 6- ( 2, 2-di phenyl - et hyl am no) - puri n-9-y1] - cycl opent - 2- enyl)
- 1H pyrazol - 4-y1) - met hanol A m xture conprising

{1-[1 (1S, 4R) 4- (2, 6-di chl oropuri n-9-0)-cycl opent - 2-enyl] - 1Hpyrazol - 411}
-met hanol (0.675g, 1.92 muol), di phenyl ethylam ne (0.398g. 2.02 mmol)
and DI PEA (0.298 g, 2.31 mmol) in dry THF (20 nmL) is stirred at 35C
for 3 days. The solvent is renoved in vacua and the resulting crude
residue is partitioned between DCM and 0.1 M HClI. The organic portion
i s separated, washed with water, brine, dried (MgSO™) and
concentrated in vacua to afford the title product. Step d: (1

R 2S,3R 5 S5)-3-12-Chloro -6 -(2, 2-di phenyl -ethyl am no)-purin
-9-y1]-5-(4- hydroxynethyl -pyrazol-1 -yl)-cycl opentane-1, 2-di ol
(1-[(1 SAR)-4-12-Chloro-6-(2,2

- di phenyl - et hyl am no) - pudn- 9-yfj -cycl opent - 2- enyl) - 1Hpyr azol - 4- 0) - net
hanol (0.84 g, 1.64 mmol) and NMO (0.39g. 3.28 mmol) in TI-1F (20 at)
is treated with osmumtetroxide (2 nL of a 4% solution in water) and
stirred at RT ovem ght. The solvent is renmoved in vacua and the
resulting crude residue is partitioned between DCM and 0.1 M HCl (a
smal | amount of MeOH added to inprove solubility). The organic
portion is dried (MJ604) and concentrated in vacua. The crude product
is dissolved in hot DCMto formthe title product as a precipitate on
cooling. - 67 - Internediates 4a-4h Table 1 Internediate Structure
Narme 4a . | 04% 11



(1R, 2S, 3R, 53)-3-12-Chl oro-6- (2, 2- di phenyl -ethyl am no)-purin- 9-ylk
54 4- hydroxynethyl111, 2,3)triazol -2-yl1l)- cycl operdane-1, 2-diol 4b . .
m-\ r=1 %AQCI Ho't%,. (1 R 2S.3R5S) -312-Chloro-6-(2, 2-

di phenyl - et hyl am no) - puri n-9-y0-5-( 5-

hydroxymet hyl -tetrazol -2-yl ) -cycl operga nel ,2-diol 4c * _/ O.

(1R 2S, 3R, SS) -3-12-Chl oro-64(S)-1- hydroxynethyl-2- phenyl -

et hyi am no) - puri n9111544- hydr oxynet hyl pyra zol - 1-y1)- cché)pent ane

1,2- diol 4d 4 --1 NM"Q" id.01. (1R 2S, 3R, 55) N _NH,
-312-Chl oro. 64(S)F1- hydroxynet hyl-2-_phenyl - 0 X
et hyl ar ni no) - pur i 'K9114: 54n4- hydmy@/\l-g 1,2.3]tdia @' ©
y9-cycl opent ane- 1, I ol 4e-4111 & NN
H H & SNH, -
o}

0]
i | ik J‘I\ i
T - NH
" N N \ -~ 2
"‘).LN R H H ﬁ ﬁ
H o}
0% NH,




Ho (# Ho (1R 25,3R 58)- 3-12-Chloro-6-((S)-1- hydroxynethyl-2-
phenyl - et hyl am no) - purin9-y1]-5-( 5-hydroxynethyl-tetrazol -2-y1l)-
cycl opentane-1,2-diol e It 0 c. .0. (1R 23,3R 5S) -31612, 2-Efts{
4- hydr oxyphenyl } ethylam no)-2-ch lore pu rin-9-y1l) -54 4-hydroxy
met hyl - pyrazol - 1-yecydopen tane-1, 2-dipl - 68 - Internediate
Structure Name 49 4 -, 40 on

5 NH
NH NH NH
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or sterecisomers or pharmaceutically acceptable salis thereof.
2. A compound according to Claim 1, wherein the compound is of formula (ib)
2
R
-~
HN

(Ib)

v Ay

,
2
’/

// /

where

R' is selected from
N—O N==N N—O N=N

HO\A)"' ’Ho/\/h{\N/)-" ’ \M e \/NI\N/}“-



(1F2, 2S, 3R5S) - 3- {6- (22- Si s- (4- hydr oxyphenyl ) - et hyl am nol - 2- chl or epur
n-911) - 5- (4hydroxynet hyl-02. 3Dri azol -2-y1)- cycl opentanel2-diol -1t
H3 4h - NON It 4 CH 40 1

(IR, 2S. 3R5S) - 3-{6- (2, 2-Bi s- (4- hydr oxyphenyl) - et hyl am no] - 2- chl or opuri
n.9-y4-5- (5-hydroxy nethyl-telrazol-gryl)- cyclopentanel, 2-di ol

The internedi ates shown in the Table 1 are prepared anal ogously to
Intermediate 3 by using the appropriate 5-nmenbered heterocyclic

al cohol i rR°dg&plegtgddiom by using the appropriate anine in Step 3c.

I ntermedi gte 5 3:] sogyanat o- benzeneggul f gnani de
Vi gor ous 5 1 sol u ) of M nobénze esul P
nmol ) in & i oxane 2 s added

chloroformate| (1.72 g, 8.7 pl ) and the reactifon m xture is

to reflux for 3 hours. The solvent is renoved.-in vacuo to yi€ld the
title conpound which is used wi thout further purification.
Internediate 6 4-| ocyanato-cenzenesulfo am de Thi s conpound
is prepared from 4

nanel y,
R? is selected from

4
5 T
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X
=
[m]
=
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S
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=
x
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((1S, 2R 3S,4R)-4-{2-((R) - 3- Arnino-pyrrolidin-1-y0-6-[2, 2-bi s-(4-hydro
xy- phenyl) - ethylam no]-purin-9-yl)-2,3

- di hydroxy-cycl opentyl)-carbam c acid benzyl ester (Internediate 7);
and - 69 -

{(1S, 2R 3S,4R)-4- (2- ((R) - 3Arni no- pyrrgy i di n-1-y1) - 64(S) - 1- hydr oxynet h
yl - 2- phenyl et hyl am no) -purin -9-yl]-2,3

- di hydroxy-cycl opentyl}-carbam c acid benzyl ester (Internediate 8),
are prepared anal ogously teo Interrredl ate 2 by repliacing 1 -am:no

-2, 2-di phemd et hane (St ep ni&c) WI th 5 appr oprl at BHan ne. Pr=<giar ation
of Exanpbeg Exarrpl e C11° ft( -[94( 1w

R, 28, 3R, 48)Y4.- 5 Di oxo- dazoI i di n- yl ) 2,3 d|

hydr oxy- cycl ¢ yl]-6- (

-di phenyl -eth r,?h,mo) 9H— 2 yqpy 0 a\g,!ln 3- 3 pyrl.dl n- 3- yI ur
ea Step 1:((1S, 2R '3

S, 4R) - 4-p-(22- D|phenyl ethyl am no) 2- [ R) - 3- (3- pyrldln 5 yl -urei do) -

pyn-olidin-1-ylJ-purin-9-yl}-2,3 -di hydroxy cycl opentyl)-carbam c
acid benzyl :ester trifluoNeacetate NH A sol utiton conpr Qmmg

((1S, 2R, g,_s_L<NtR) 4- (2- ((RIX3gam no- prToli di n- LYH - 6- (2, 2
di phenyl - eghyl am no) - purin-9-y1]-2, 3-d hydroxy cylel opentyl)- ar bam c
aci d benzyl \Ej@ (Inter@’gage 2) ( g, 0.15 1),

pyridi ne- 3- nate (0 ¢ 0. 17 and T Heg., O 1),
in THF (2 m) is stirred ato'RT over ni ght .“he sol ve IS renmov in
vacuo and purification is carried out by reverse phase colum
chromat ography (IsoluteTM C18, 0-100% acetonihile in vvatert 0.1%

TEA). The fr dBtions are ¢ ={éﬁcted and the IN’IBCN is removgdsin vacuo .
The remai ni ngyaqueous porc{ IS ba5|flea’< th saturated ium

bi carbonate gol ution and extxacted with ul The conbi ned_Qrgani c
extracted arled (MgSO4 d goncentr @n in vacuo to ord t he
title product®(MEE+7691 Step 2-1~{(R)- 149+ 1R 25,38R, 4 N

; NH
S) - 4- Am no- 2, 3-

aihydroxy-cyclopﬁntyl) 6- (2, Z-E%Bhenyl Ny’
et hyl am no) - 9H puri n- 2- A-pyrrolidin-3-y1}-3-pyridin-3-yl-urea
To a solution of ((1S, 2R, 3

S, 4R) - 4- (6- (2, 2- di phenyl - et hyl am no) - 2- KR) - 3- ( 3- pyri di n-3- yl -
reido)-pyrrolidin-1-yfi-purin

-9-y1)-2, 3-di hydroxy-cycl opentyl)-carbam c acid benzyl ester
trifluoroacetate (35 ng, 46 pnol) in ethanol (1 nlL) under an inert
at nosphere ofargon is added 10% pal | adi um on carbon (10 ng). The
reaction mxture is purged with argon and pl aced under a positive

at nosphere of hydrogen overnight after which tine, the mxture is -
70 - filtered through celite and the catal yst washed with ethanol.
The organic portions are conbined and concentrated in vacuo to yield
the titBe coﬁg@un@un@ﬁﬁ&ﬁ@ﬁ@ﬁ$€é@n1,sdededﬂonﬂhegmmpcompﬁgng

3 1-{ (R D d
Rty vem e T

- yI J- py dihgtiiody-tet@hygrojfugin- '-?pyli Pdipuring-yl}- F’Slll’od!édn!@m 8dBihgdiode-benzyl)-urda a

_53: ﬁ;:j?g;&f}%)éﬁq(@t%ﬁfpy%agi%@@%i@&-é—'ﬁzﬁ,:fﬁ,ﬂs,BﬁWsQESe%hﬁ-zH-tetrazoi-s-y[)-s,4-

- di phenylihyéiohytedrahpdrp-iotangyli-BHDuyin-yypyrallidididy B3yoyidis-Seyiireti; n- 3- y| -

urea (1

hydr oxyédg'g Rr%zl 68&/5%' Q)Igb yT'[s'gwyaij@ Q 1 ; gﬁ }%éﬁefﬂ £ Iﬁg%rarﬁok?ﬂpg"}'s
stirred dmdmy—tatehmdrgﬁuran%ﬂ] Sdtpueni2- yl}spmilmlméiin) nreidod-benzanésyihe
crude rgﬁé e, is dissolved in EtOH (1 nL) and purged wi th argon.

Pal | adi um on tarbon (approximately 5 ng) is added and the reaction

mi xt ur e3H8-({5) deel2:2lipheryl-etytnane) - PHRE SER,45,6R) -5y 2hetybH (@r&bl-ba1) 13,4-
and sti d{hﬁgro% té’tl%ﬂ%r%efm%rfyl%ﬁ p?JY[ﬁ ZI:SH}QMI'I’OHJ ﬁea-wfﬁ.'»é' c}o'] %gnzen)égﬁﬁ %ah?de



- 71 - product by reverse phase col um chronmat ography (lsolute ™™
C18, 0-100% acetonitrile in water- 0.1% TFA) affords the product
which is taken through Steps 2 and 3 (using the appropriate

succinim dyl ester) to afford the final conmpound. Exanpl es C49-C34
These conpounds are prepared anal ogaugdy to Exanple 1 by conbining
the appropriate startl ng conpound (I nternedi ates 3 or 4a-4h) with the

appropriate hen esters él nt er nedi at es BA-%YI npl e C85 Step

1: {(R) - iﬁﬁ%(g BRRRRY $r{-EHvheh-tetrazebpivh- glfydrﬁw fedianydra- ferﬁyia) vik
arbam c

(2 Chl or o dht zﬁff’%%% B Ty R Y ey

t o Boc( Rpp2/) léiﬁ‘i‘inopyrrofl d| ne (2.677 g). This is suspended in

acet oni t ke gzm @h)@m)w Et-IHGE AR S-y B3, tﬂ-@ﬂK&oxﬁ[@r’aﬁ%@ -anlONP

shows reactlon ecogé) ete after 30 m nutes e reaction m xture
ist henﬁs{(ﬁ;)pkrmréiﬂw'ﬁe@éf -Bhenv-eihylagdee) H-peinsgyl-preclidi givilidpyridin-3-yl-
preC| pi hﬂgae |s then dried to give the title conpound. M5 (ESt) nie

2: {((R) $- Fé(F()21 (- [ﬁ%ﬁgﬁﬁ SRri{A-Bivhdy g azoh RyIS)4-dhygraxmipied Wrepean-22
eg{lg 1) - Qifte-(R8)c1-Ryckoxin ety 2L s engi dthydamink)-ORLRARLLCyIRErebIbRS-yiRYEdo)-

{ (R) - 14BeQZEN2sEioPABYAA: - et hyl anmi no) - 91 puri n- 2-yl | - pyrrol i di n- 311} - car
bam ¢ agig-(trri-fpuian sﬁsﬁs%n)(é’-(éiz%l 2@ tétkb’%@ﬁﬁl%@ 4- Hhﬁﬂgx;( fb%aﬁwmlfmqrﬁmr%

an inert atrms E)L[ge and oven dried gl assware; di um hyd
is addew]ﬁd(st)h YEPeXFPetRY- %Eﬂ%%@h@‘ihb'ﬁm'”%gé" H’LQ"”SQ V'ﬂ Pwerlight$-y1t- ure|do
di ssol UpkRAenBagionamidd: €d. (1S, 4R) -ci s-4- Acet oxy-2-cycl opentan-1-01

(865 mg) and triphenyl phosphine (236 are placed in an oven-dried
fl ask uﬂdé‘?) hif-i2reBis (&twegoe;wenwmwam@oaw&ﬁﬁ R4S R B-2-¢thyg-aH-tetrazol-

Thi s SOBLVI)'-S)HJ-d!rﬁ/d rélﬂdhhf@ra?pi ﬁ lgnrplp.h z[m?byrﬂonaﬁl 4 al)%bs hydroxy-benzy)-

di phenyl - Iam no) - in-2-y yrrolidi n- 3- -Cca

tert- buﬁgﬂa Béﬂ {&n s%ﬁi(%hw{wf'%ﬁ%‘y reahwlnﬂlg%w R4S 5R)- 5(2 ethyl -2H-
tris- ( Didigpays-yflencargieneltd amﬁbk@qhmu(g’ﬁ _Buriib- yq}qay%wn@%e@lpﬁmh 3-yl-
the reaction is stirred at 50 The reaction is shown to be conplete
after 1UM%ar by LCMS. The reaction is allowed to cool and the sol vent
i's remoygd-(iH)- 1V@C[Q@-strle£~hy&%kﬁi|dﬁeﬁy$) éih*ylarfw!n%ﬂgl?MRfémQ 5mlst{@fbrt]%yl tzr]]'

i Vi

h ph
it FZ“E&%«@@ (o) B e B G B o BT Bl AR

aC' d (1benzenesulfonam|de
-3-tert-butoxycar bony am no- Bérrol i din-1-

(o) i BIEHE o3 e ] WO P4 B PG E P i PG rot Ry
ester tetrazol 5- yi 3 4- dlhydroxy tetrahydro-furan- 2 y -9H-purin-2-yl}-pyrrolidin-3-yl)-ureido]-
{(R)-146-( enyl - et hyl am no) - 9- ( f 4- hydr 0xy- cycl opent - 2- en
yl)-9H Bamzwﬁsvﬁaﬂaﬁm ol i d| n-3-y1)- car bam c acid tert-butyl ester
(500 nog) d(tﬁ) 11{63@02 D%ehﬂ éi'lﬁ;b(arﬁﬁewi@@ﬁa?ﬁ@dsg@fs( é@th}ﬂsoxﬁéf i5dipea( 416
pL) is added t tion. | or of ormate‘(3 L)
pr e- di sg@w@mwahmoﬁzre@ %Wl?"'wne‘q?dﬁdb@/fmhélﬁvﬁ W@ WW@X&BP@EY' oHeit
OC The 1r@ci- {@QQEIpﬂehﬁflr @%m 9- /énaée/%%ss% b@@u %Qaﬁaus%gé pon

rrpl etion after hour's he so ven is renbved in vacuo
resi due dinydigry- éQin\V'é@FOerr a@r?c}ﬁ'i BHd}ﬁJé'f“r?aHbP)(rmdﬁﬁ )‘U army ”WBT&Y'M%%

agai nst 4gsﬁgLﬁyl1F@L(zézl©Ipﬁbay| e-tr%n%@)a@[ QR'SW@S 5555 él%fhymsmél Biyh 4. .

wat er (2 dri ed over ltered and

sol vent dW&ﬁWé’éﬁ"ﬁ'ﬁ'y@rﬁdH@” EFWJEQ't"rHLl”@ 2c8hpBIiding &y bbt%%@&n%ﬁﬂeéﬁ“fonam'de

puri fi caiBQim)byialiash; ﬁ@ﬁ;ﬁl‘-@ﬂw{%ﬁ SRS, 68)-bi(5-ihyl- [-5-y1)-3,4-

di chl orone?wane{/ncg IpoI 40: 1) . ! E nile ) Eg y(llmeizo W)
dihydroxy- tetrahydro furan-2-yl]- H-punn yl} pyrrolldln -3- yl) ure[do benzenesulfonamide;
1-{(R)-1-[9-[(2R,3R,45,53)-5-(3-Ethyl-isoxazol-5-yl}-3,4-dihydroxy-tetrahydro-furan-2-yl]-6-
((S)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-3-(3-hydroxy-

benzyl)-urea;



St ep.

4: ((R) -1-{6-(22-Di phenyl - et hyl am no) - 9-[ (1R, 4S)-4-(5-ethyl -tetrazol -2
-yl)-cycl opent- 2-enyll-9H purin-2-yl1l}-pyrrolidin -3-yl)-carbamc
acid tert-butyl ester Car boni ¢ aci d

(1S,4R) - 4-42- ((R)- 3-tert-but oxycarbamgd am no-pyrrolidin-1-yl)6-(22-

di phenyl - et hyl am no) - puri n-9-yl kcycl opent - 2-enyl ester et hyI ester
(760 ng) is added to ethyl tetrazole (125 ng ézmand triphe 3/ phosphi ne
(46 my) Ti{RahlbiEm3BreE)I - Esktihigerazal-gryh 3. Arainydroxy-tefranyqra-fypagoylkd
i n_anhydispys Ehﬁyﬁn%w le}lenwewa{n%@embhf.ﬂ@%ep@%ﬁm@)a LR B Mrea;

(53 nmg) 1S added’t tirring solution. The rfeaction is stlrre
50C. An&r(gréiF’s) Tlp- L&E&@Réll%@%) Er@a%ﬂwldﬁowraﬂpi -¥h-Bdndibydrexy-tetrabygro-furpe-2- yl] -6-
sol vent ((ss-1[iaR4G RhelriyI- wﬁaﬁxﬂ eTH}@an%[hé L&, EJGWQ%QJyh%hd?P-%%JI}Qﬁ&dBy flash
col um c r omat o?r aphy l'i'ca, “di chl'or onet hane/ et hanol” '50: 1)
(ES+) nPenaeesuiongmide; St ep

( ( ;?) &- éé-@(‘F( )2 [%‘ [BrRBAnY 5B By I0Sdxadoll - HRaHinirbsr- @AM drd-alrh A2 6-
d| hydr ok@ﬂMwm@w&wm@s&ﬁwmpq)}elﬁypwra;?w&myrreh%ﬁ Yaeidm-c acid
tert bub¥ﬁze%§§@fonaﬁm'| ((R)-1-(6-(2,2
- am no) - 9- R1R, 4S) - 4- (5-ethyl -tetrazol - 2-%’/5238- C%\G‘lﬂ opent -2
- enyl] 1§(Llﬁ)ph¥6 E%ZZBM)“ fwgiwmphanw ghylaminokPriE. ¢R.48i %P ) velStatimiisprazol-5-

t 1
i ss0l val OO RB Rkl M R i o S LR Bepan-
added t 8"%Hhe stirring soI ution. The reaction is stirred at RT.

Anal ysi §_y)-1-fMB, @B%%%yﬂﬁﬁ?—tph@ﬁyl)c&ﬂﬂhﬁdo‘]l@ [@fﬁ 88 4§%§7%w@sethﬁ%xazol 5-

sol vent |s renoved i n vacuo and the tesi ortloned betwe

di chl or ¥ordrhdiRedraxgtetyahydyp fiean- W'ﬂ)ﬁ@]ﬁfﬂr?t}"}ﬂ’-ﬁ[ff@ 3\ R R URAE or
and bri pgs. (ﬁﬂ-‘( )11e@- [Q\Qeélsj\(/ﬂﬁ%gx% eéih,gmmbpg [(%ﬂ'éf:?fllé 555:5!(8IBRBokdkol-

vacuo. The | e co colum c rorrat ography

(silica® y@r%ﬁﬂﬁwaf%vﬁ%w@yﬁ@ﬁhw yll@ti plmn%ylltpyrwdmﬁ ylhsreccE%ﬂ

696. 43 B%E%eﬁiﬁﬂaﬁm%“?’ ((R) 1- {6 [ bi sphenyl - et hyl am no] -9-[ (1 R12 S3
R, 4S)-2,3 -dihydroxy -4 -(5 -ethyl- tetrazol -

-y1) - cyé*’r[%‘b@riﬂy{ﬁﬂ@@Q'S‘é%rPVWOXBQDWﬂ rqihyl@mwok&y@ﬁ &3 @é&} -5-(3-ethyl-isoxazol-

benzenegy B%y-tetrahydrolfliRn=2.yi1-9H- ur|n2 rrolidin-3-yl)-ureido]-
-(6-(2, HBI heﬁ% Yhy ar¥1no) 9- KHQ § %}%y yl-te razol 2-y1)-2,3

- di hydrBRWéF@J AMYEE} - 91- 1- puri n- 2- yl) pyrrol i d| n-3-yl)-carbamc
aci d teqtyiuf - [(ﬁ@ﬁus %)@@Wﬁiﬁ%% {@h)ﬁﬁémw fsoklZol B%{I)Qbﬁﬁ\)fdﬂ?furan-

correspondl ng am ne hydrodchl ori'de sal free amne is obtai'ned by

neut r al PY4E-GR-diPhendstivRINYct-aHimg ulayEAidn-Bokat S-hust pomenzyy urea;
el uti onqimm. - [@éﬁaﬁczdeﬁseé(} ymidhye%@rd F\ﬁﬁ&@he@ﬁﬁ%ﬁé‘io! 5%%&5%?0 furan-

conmpound 1S t I n an anal ogous nanner to r’rg ,
n-3-yl- urea

1 by reptvid-t7e-ip @SQRW@MN)) Akpuiin-Ryllpygaidie3-yl)-3- ma’ldl

pyrroli QL(Q Y. PQ’[?ZF( 3R %S 5 3 -3,4- Dlhé(droxy 5-(3- hydroxymethyl -isoxazol-5-yl)-tetrahydro-
4i phenyl - yI am no hydrioxy-cycl opentyl}-carbam c

aci d beﬁizr@/m 2edltbetdg- ﬂﬁﬁ@%eﬁw ing)r & PriA-AelatCdipBaBiuigido)-

pyri di ngardneS@iARmRide; W th I nternediate 5. Exanples XYZ
Exanpl es of the structure XYZ are prepared in a mul tiparall el

sequenc8-(B&fl(Meal@t(Bh3R4S. df8 st Dvdr ot R hydroxpnetiai-isoxaaekfreyi)-tetrahydro-
furan-2-yl]-6-(2,2-diphenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-ureido)-

benzenesuifonamide;
1-{(R)-1-[3-[{2R,3R,4S,58)-3,4-Dihydroxy-5-(3-hydroxymethyl-isoxazol-5-yl)-tetrahydro-furan-
2-yl}-6-({3)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-3-(3-
hydroxy-benzyl)-urea;



Parallel step 1 Reaction of Internmediate 1, in an anal ogous
manner to that used in the preparation of Internediate 3,S tep a by
repl aci ng 4- hydr oxynet hyl pyrazole with the appropriate heterocycle,
individually, with the heterocycles X-H gives the Internediates X -
76 - Het erocycl es X-H are preparedggs follows: X1 -X8 and X15 are
prepared fol I owng literature procedures. X11, X12 and X13 are
prepared b - net hél ation of the corresﬁﬁ)ondl ng al cohols. Xl14 is

pr epar ed-{ ?@d&(ﬁﬁ Bifo5S) ha-Ditpior e fo inyshowatasiy Hsexeank Salllcisanydro-furan-
foll Owegnyﬂya RS Ik O%’Ihgmyl 2- Hﬁerﬁyﬂ?thﬁﬁﬂapmr% fQI-P Gifs- ?g- Rﬁ@l!ﬁlﬁ -88/-3-pyridin-3-

correspondi ng orrry deri vatives | owi ng s andar onol ogati on
procedub’bléreaPar allel step 2 Reaction of Intermediates X

i ndi vi dughlng- Qt[fEF@Bﬁhl%r 53)@4@iﬂ}vﬂﬂf@@dsaﬁydﬂ&yﬁﬁﬂm-zsg%ﬂo‘ﬂﬁlﬂ %fr&%&‘dﬁj@
or ruthenlumter oxi de gives I nt er nedi‘at es ' el ste

React i oftraf- 2tmt€eﬂﬁba1ha@@gyrmhylr%pa@nyhﬁm@gm@ %nmfé"r-?wﬂrpvﬁ@ﬂtdlm%a in

t he preg%(ﬂ;jbgﬂzg{eshmr%ml ate 3 Step b by replacing 2,2
-dlphenyet amne wth e appropriate am ne, |nd|V|duaIIy with the
B é Yol

am nes ¥- Wel§-[{3H3R S hyglroxy-5-(3ahidreymethyl-isoxazol5 i atrahydro-

Par al | ek, 84-8R/11%-((S)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-
ureido)-benzenesulfonamide;
1-((R)-1-{6-[2,2-Bis-(4-hydroxy-phenyl)-ethylaminc]-9-[(2R,3R,48,55)-3,4-dihydroxy-5-(3-
hydroxymethyi-isoxazol-5-yl)-tetrahydro-furan-2-yi]-9H-purin-2-yl}-pyrrolidin-3-y)-3-(3-
hydroxy-benzyl)-urea;
1-((R)-1-{6-[2,2-Bis-{4-hydroxy-phenyl)-ethylamino}-9-[{2R,3R,45,55)-3,4-dihydroxy-5-(3-
hydroxymethyl-isoxazol-5-yl}-tetrahydro-furan-2-yl]-9H-purin-2-yl}-pyrrolidin-3-yl)-3-pyridin-3-
yl-urea;
4-[3-((R)-1-{6-[2,2-Bis-{4-hydroxy-phenyl)-ethylamino]-9-[(2R,3R,45,5S)-3,4-dihydroxy-5-(3-
hydroxymethyl-isoxazol-5-yl}-tetrahydro-furan-2-yl]-9H-purin-2-yl}-pyrrolidin-3-yl)-ureido}-
benzenesulfonamide;
3-[3-((R)-1-{6-[2,2-Bis-{4-hydroxy-phenyl)-ethylamino]-9-[(2R,3R,4S5,5S)-3,4-dihydroxy-5-(3-
hydroxymethyl-isoxazol-5-yi)-tetrahydro-furan-2-yl]-9H-purin-2-yl}-pyrrolidin-3-yl)-ureido]-
benzenesulfonamide;
1-{{R)-1-[9-{(2R,3R,4S8,5R)-3,4-Dihydroxy-5-[2-(2-hydroxy-ethyl)-2H-tetrazol-5-yl]-tetrahydro-
furan-2-yl}-6-(2,2-diphenyl-ethylamino)-9H-purin-2-yl}-pyrrolidin-3-y1}-3-(3-hydroxy-benzyl)-
urea;
1-{(R)-1-[9-{(2R,3R,4S5,5R)-3,4-Dihydroxy-5-[2-(2-hydroxy-ethyl)-2H-tetrazol-5-yl]-tetrahydro-
furan-2-yl}-6-(2,2-diphenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-y1}-3-pyridin-3-yl-urea;
4-(3-{(R)-1-[9-{(2R,3R,45,5R)-3,4-Dihydroxy-5-[2-(2-hydroxy-ethyl)-2H-tetrazol-5-yl]-
tetrahydro-furan-2-yl}-6-(2,2-diphenyi-ethylamino}-9H-purin-2-yl]-pyrrolidin-3-yl}-ureido)-
benzenesulfonamide;
3-(3-{(R)-1-[9-{(2R,3R,48,5R)-3,4-Dihydroxy-5-[2-(2-hydroxy-ethyl)-2H-tetrazol-5-yl}-
tetrahydro-furan-2-yl}-6-(2,2-diphenyi-ethylamino}-9H-purin-2-yl]-pyrrolidin-3-yl}-ureido)-

benzenesulfonamide;



Internedi ates XY are reacted in ethanol at reflux, or in DVSO at
90-110C, for 18-24 hours, individually, with a 3-fold excess of the
appropriate Internedi ateZ. The Exanples XYZ are isolated follow ng
purification by nass directed reversed phase chronat ography.

I nternedi ates Z Wiere Z = WO 2008/¢)06563PCT/ EP2007/ 006156 - 79 -
Exanpl es W40 . 011 For the Exanples XYZ, where X = X2 a

further hydrogenolysis of the aryl chlorides, individually, b

tr anst e Uit BHGARERAS 081 4 RIMFRICIZ G MEEefion)- o hialrazab ulkigrehydro-

Ry W s ol i s

from  hydroxy-benzyl)-urea;
1-{(R)-1-[9-{(2R,3R,48,5R)-3,4-Dihydroxy-5-[2-(2-hydroxy-ethyl}-2H-tetrazol-5-yl]-tetrahydro-
furan-2-yl}-6-((S)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-3-
pyridin-3-yl-urea;
4-(3-{(R)-1-[9-{(2R,3R,45,5R)-3,4-Dihydroxy-5-[2-{2-hydroxy-ethyl)-2H-tetrazol-5-yl]-
tetrahydro-furan-2-yl}-6-({S)-1-hydroxymethyl-2-phenyl-ethylamino}-9H-purin-2-yl}-pyrrolidin-
3-yl}-ureido)-benzenesulfonamide;
3-(3-{(R)-1-[2-{(2R,3R,4S,5R}-3,4-Dihydroxy-5-[2-(2-hydroxy-ethyl)-2H-tetrazo!-5-yl]-
tetrahydro-furan-2-yl}-6-((S)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yi]-pyrrolidin-
3-yl}-ureido)-benzenesulfonamide;
1-[(R)-1-(6-[2,2-Bis-(4-hydroxy-phenyl)-ethylamino}-9-{(2R,3R,43,5R)-3,4-dihydroxy-5-[2-(2-
hydroxy-ethyl)-2H-tetrazol-5-yl]-tetrahydro-furan-2-yl}-9H-purin-2-yl}-pyrrolidin-3-yl]-3-(3-
hydroxy-benzyl)-urea;
1-[(R)-1-(6-[2,2-Bis-(4-hydroxy-phenyl)-ethylamino]-9-{(2R,3R,4S,5R)-3,4-dihydroxy-5-[2-(2-
hydroxy-ethyl)-2H-tetrazol-5-yl]-tetrahydro-furan-2-yl}-8H-purin-2-yl)-pyrrolidin-3-yl]-3-pyridin-
3-yl-urea;
4-{3-[(R)-1-(6-[2,2-Bis-{4-hydroxy-phenyl)-ethylamino]-2-{{(2R,3R,4S,5R)-3,4-dihydroxy-5-{2-
(2-hydroxy-ethyl)-2H-tetrazol-5-yl]-tetrahydro-furan-2-yl}-9H-purin-2-yl)-pyrrolidin-3-yi]-
ureido}-benzenesulfonamide;
3-{3-[(R)-1-(6-[2,2-Bis-(4-hydroxy-phenyl)-ethylamino]-9-{{2R,3R,4S,5R)-3,4-dihydroxy-5-[2-
(2-hydroxy-ethyl)-2H-tetrazol-5-yl]-tetrahydro-furan-2-yl}-gH-purin-2-yl)-pyrrolidin-3-yl]-
ureido}-benzenesulfonamide;
1-{(R)-1-[9-[(1R,2S,3R,45)-2,3-Dihydroxy-4-({5)-4-methyl-2,5-dioxo-imidazolidin-1-yl)-
cyclopentyl]-6-(2,2-diphenyl-ethylamino)-gH-purin-2-yl]-pyrrolidin-3-yl}-3-pyridin-3-yi-urea;
1-{(R)-1-[9-[(1R,2S,3R,4S)-4-(2,5-Dioxo-imidazolidin-1-yl)-2,3-dihydroxy-cyclopentyl]-6-(2,2-
diphenyl-ethylamino}-9H-purin-2-yl]-yrrolidin-3-yl}-3-pyridin-3-yl-urea;
1-{(R}-1-[9-[(1R,2S,3R,45)-2,3-Dihydroxy-4-({S)-4-methyl-2,5-dioxo-imidazolidin-1-yl)-
cyclopentyl]-6-(2,2-diphenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-3-(3-hydroxy-benzyl)-
uresa;
4-(3-{(R)-1-[9-[(1R,2S,3R,45)-2,3-Dihydroxy-4-({S)-4-methyl-2,5-dioxc-imidazolidin-1-yl)-
cyclopentyl]-6-(2,2-diphenyl-ethylamino)-gH-purin-2-yl]-pyrrolidin-3-yl}-ureido)-

benzenesulfonamide;



- 83 - 2..A conpound according to Claim1l, wherein the conpound is
of formula (Ib) HN HONOH where Rl is selected fromNO HO N=N/
HOZNht - 84 -

-90-

3-(3-{(R)-1-[9-[(1R,2S,3R,43)-2,3-Dihydroxy-4-({S)-4-methyl-2,5-dioxo-imidazolidin-1-yl}-
cyclopentyl]-6-(2,2-diphenyl-ethylamino)-9H-purin-2-ylj-pyrrolidin-3-yl}-ureido)-
benzenesulfonamide;
1-{(R)-1-[9-[(1R,25,3R,48)-2,3-Dihydroxy-4-({S)-4-methyl-2,5-dioxo-imidazolidin-1-yl)-
cyclopentyl]-6-((S)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yl}-pyrrolidin-3-yl}-3-
pyridin-3-yl-urea;
1-{(R)-1-[9-[(1R,2S,3R,45)-2,3-Dihydroxy-4-({S)-4-methyl-2,5-dioxo-imidazolidin-1-yl)-
cyclopentyl]-6-((S)-1-hydroxymethyl-2-phenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-3-(3-
hydroxy-benzyl)-urea;
4-(3-{(R)-1-[9-](1R,25,3R,4S)-2,3-Dihydroxy-4-((S)-4-methyl-2,5-dioxo-imidazolidin-1-yl)-
cyclopentyl]-6-({S)-1-hydroxymethyl-2-phenyl-ethylaminc}-9H-purin-2-yl]-pyrrolidin-3-yi}-
ureido)-benzenesulfonamide;
3-(3-{(R)-1-[9-[(1R,28,3R,45)-2,3-Dihydroxy-4-{(S)-4-methyl-2,5-dioxo-imidazolidin-1-yl)-
cyclopentyl]-6-((S)-1-hydroxymethyl-2-phenyl-ethylamineg}-9H-purin-2-yl]-pyrrolidin-3-yl}-
ureido)-benzenesulfonamide;
1-((R)-1-{6-[2,2-Bis-(4-hydroxy-phenyl)-ethylamino]-9-[(1R,2S,3R,48)-2,3-dihydroxy-4-((S)-4-
methyl-2,5-dioxo-imidazolidin-1-yl)-cyclopentyl]-9H-purin-2-yl}-pyrrolidin-3-yl)-3-pyridin-3-yl-
urea;
1-({R)-1-{6-[2,2-Bis-(4-hydroxy-phenyl}-ethylamino]-9-[(1R,2S,3R,48)-2,3-dihydroxy-4-((S)-4-
methyl-2,5-dioxo-imidazolidin-1-yl)-cyclopentyl]-9H-purin-2-yi}-pyrrolidin-3-yl)-3-(3-hydroxy-
benzyl)-urea;
4-[3-((R)-1-{6-[2,2-Bis-(4-hydroxy-phenyl)-ethylamino]-9-[(1R,25,3R,48)-2,3-dihydroxy-4-((3S)-
4-methyl-2,5-dioxo-imidazolidin-1-yl)-cyclopentyl}-9H-purin-2-yl}-pyrrolidin-3-yl)-ureido]-
benzenesulfonamide;
3-[3-((R)-1-{6-[2,2-Bis-{4-hydroxy-phenyl}-ethylamino]-9-[(1R,2S,3R,4S)-2,3-dihydroxy-4-((S)-
4-methyl-2,5-dioxo-imidazolidin-1-yl)-cyclopentyl]-2H-purin-2-yl}-pyrrolidin-3-yl)-ureido]-
benzenesulfonamide;
1-{{R)-1-[9-[(1R,25,3R,45)-4-(2,5-Dioxo-imidazolidin-1-yl)-2,3-dihydroxy-cyclopentyl]-6-(2,2-
diphenyl-ethylamino}-9H-purin-2-yi]-pyrrolidin-3-yl}-3-(3-hydroxy-benzyl)-urea;
4-(3-{(R)-1-[9-[(1R,25,3R,48)-4-(2,5-Dioxo-imidazolidin-1-yl)-2,3-dihydroxy-cyclopentyl]-6-
(2,2-diphenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-ureido)-benzenesulfonamide;
3-(3-{(R)-1-[9-[(1R,25,3R,4S}-4-(2,5-Dioxo-imidazolidin-1-yl)-2,3-dihydroxy-cyclopentyl]-6-
(2,2-diphenyl-ethylamino}-9H-purin-2-yl]-pyrrolidin-3-yi}-ureido)-benzenesulfonamide;



R2 is selected from 3.A conmpound according to Claim1, selected from
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1-((R) -1-{6-(2, 2- D phenyl - et hyl am no) - 9- (2R, 3R, 4S, 5R) - 5- (2- et hyl - 2H-t

etrazol -5-y1)-3, 4-

di hydroxy-tetrahydro-furan-2-yl]-9H pyrin-2-yl}-pyrrolidin-3-yl)-3-(3
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1-[ (R -1- (642, 2- Bi s- (4- hydr oxy- phenyl) - et hyl am no] - 9-{( 2R, 3R, 4S, 5R) -3
, 4- di hydr oxy-542-( 2-
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yl]-6-
((3)-1-Bydr komatdwhd Aeqheinyg to emmfrleamﬁmai)ns%,pu combidadi] witty an ahii-di n- 3
-y1}-ur el d be z sul f.onam de. : . : .
2 (L Ryenadty RS RAeRRTNG Ristamin o anfitussivescing s BsigRRs: RpiF.cPEPPLS
ol - 2- yl}m@yalbl @nﬂﬁmﬁstanﬁe being in the same or different pharmaceutical composition.
((3)-1-hydroxynet hyl - 2- phenyl - et hyl am no) - 9H puri n- 2- A-pyrrol i din-3-y
| I -ureido)- benzenesul fonamde; 1 -((R-1

-{ 642, 26Bi s- fbphaydacewicg lvempbjitien byrhanmaingods &ctivé Igr&BeB R, ¢bB)poind adedrglidg
roxy- 4- {0 any one of Claims 1-3, optionally together with a pharmaceutically acceptable diluent or

carrier.



7. Use of a conpound according to.any one of Clains 1-3, for the
manuf acture of a nedi canent for the treatnent of a condition nediated
by activation of the adenosi ne A2A receptor. 8. Use of a conpound
according to any one of Clainms 1-3, for the manufacture of a

medi canent for the treatnment of an ingfammatory or obstructive
airways disease. 9. A process for the preparation of conpounds of
formula (1) as defined in Claiml, or stereoisoners or

phar macéut i c MSEyP! 8 CORPPERI ecwm%tqafm%@fof Glime H -3 derghe swsufashire pbps

of 1 (1) FRAfdh for ARHMENTSF of InBlbA mdofake ERvEGd oftRe SHeVMafiesioh
Rl, Wand R2 are as defined in daiml; Zis or a protecting group;
and X i §eCgPIBav| ng group, with a compound of formula (1d) wherein
R3 is as defined in Caim1l; and renoving any protectl ng groups and

recovering the resultant conmpound of formula (1), in fre

phar mac8ut i Céﬁsp@f 3@8@;995%‘1 BCCOKFING 0Ny one of Clalms 1-3, for the manufacture of a

medicament for the treatment of an inflammatory or obstructive airways disease.

9. A process for the preparation of compounds of formula (1) as defined in Claim 1, or

sterecisomers or pharmaceutically acceptable salts thereof, which comprises the steps of:

(i reacting a compound of formula (Ic)
RE
7
HN
N AN
R\@‘N N/ " (Ic)
S
o) oz
wherein

R', W and R? are as defined in Claim 1;

Z is H or a protecting group; and

R%is as defined in Claim 1; and

X is a leaving group,

with a compound of formula (ld)

wherein

removing any protecting groups and recovering the resultant compound of formula (1), in

free or pharmaceutically acceptable salt form.



