WD 2008/ 006563 PCT/ EP2007/ 006156 PURI NE DERI VATI VES
AS A2A AGONI STS This invention relates to organic
wW@200p00536s, their preparation and use as PCT/EP2007/006156
pharmaceuticals. An aspect of the present invention
provi des conpounds of fornmula (1) R2 HNC N N R ow </
3 () N NR HOB OH or stereoi soners or
pharmaceutically acceptable salts thereof, wherein W
is CH2 or O, with the proviso that when Wis 0, then
R is not a N-bonded substituent; R is a 3- to 1l
2-menber ed het mrraosy dERCVAIIOBP A0ALAIAGONIETsrom 1 to 4
ring nitrogen atons and optionally containing from1
to 4 other heteroatons selected fromthe group
consi sting of oxygen and sul fur, that group being
optionally substituted by oxo, C, -C8-al koxy,
CB C10-TalsyHventich e2latds tdrgdnic-coBpaindy/ thed piepaativh biyd use as
idtRds by hydroxyl; Rl is a 3- or 12-nenbered
he erocyclic ring contalnlng at least one ring
hetero I SlksSti of .
i 1 ogan ihseEE bR BB MBS SRR BhdBr -
het erocyclic ring being opt| Qm!él |y substituted by
hal o, cyano, oxo, hydroxyNcarboxy, amino, nitro,
C -C8-al kyl, C, -C8- alkymsul,\my am nocar bonyl, C
1- C8- alkylcarbonyl or alfkoxy optlonal*z
substituted b ; sC8- at kyl
substituted by ogen &6- Cg;- aFyI optional ly
~ substituted by OH} 2R5, SC, - kyl, CN, hal ogen,
O -CTC'- aralkyIHdor GouC rC8-al kyl, a C3- C, 5-
car bocyclic group optionally substltut ed by 0 -CrCl14
ar glIstejgoisomenson papnachiiiesly preertalle liptherepfc, - CB- al kyl ,
C2wieteiral kenyl , C2- C8-al kynyl or C r(C8-al kyl,

O CrCe-al kyl, -C, - CB-al kyl 3- 1,0 12-nenbered . ]
et e/ DR RO gv*ﬁ%pfesmqg?*mhﬁ%"vfsr@&?ef 45 g7 (Vghdet Sobstruen
ni t r 8Yen 3atod AEneahered péterocyaliclgyoup oaritaiing frogn T to @ mMnd nitrayed atoms
ot her hﬁd%mmt&m@.ﬁ.wﬁsﬂm 4foﬁr%metté?8at&ﬁs%réc@9m il gRp

of oxygen_and s rou el n tiona

Subor) etuang g ohiaen prash il ol osia Eresab P arehy 5.
cont ai nfrigrafkmontdC ey R ionley C +fistatkg getienally svhstitated by hydroxyl;
opt i ongtliy/a £t RinBibGed Helidckcelit AngeoRtaiiMg ahé%fsﬁérﬁalﬁ@ﬁ'gferoatom

sel ect ed éé@c g?§r4\ 9‘@%50%6 cf gg(mﬁ ?r? tQ g]/grQ %Q@@d szulfur,éﬁaryﬁt hP

group ConSIS
or Cu- C, 4- grtg)ﬁmbw qemyq 19 ring psing p@t@p@lu sqﬁstltuted by halo, cyano 0Xo0,

O CT- C, 4- ydakk garborgraniRid, higo, & C3alky), B--Caallduufalyi, aminocarbonyl,
groupopt | @E:“g allléﬁlcac'rHQ@t drbubegkc%y ot ona@}7 s@lﬁut@d’ & didhocarbonyt:

CTC, 5; carbocyclic grou

C - B 'aPk%a'kvb‘iubmtqdwé?"ehaktg@n @ECN‘@M@I?"h%{betM@C&/QYI Qs

group cIMRABO|-OGIKyT, ON) Hhldgén, & 4r:+cngara|k)t| TP Qel)-GHalmi¥sa Ca0G

option ' ete

sel ect 243 %ﬁé G%tBQaI% E@d!ln&te& l%(f'—Co E %Falkbl é ¢, -@gr%@chc
group, O C:-Cgalkyl, CCgalkenyl, CrCgalkynyl or C ~Cgalkyl, O-C ~Cgalkyl,
--S0,C-Cgalkyl, 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 3- to 12-membered heterocyclic group containing from 1 to 4 ring
nitrogen atoms and optionally containing from 1 to 4 other heteroatoms selected



consi sting of oxygen and sul fur, that group being
optionally substituted by 3- to 12-nenbered
woatenasyxl i c group containing from1l to 4 ri NRCT/EP2007/006156
nitrogen atons and optionally containing from1l to 4
ot her heteroatons selected fromthe group consisting
of oxygen and sul fur, C7-C, 4-aral kyl, or Ce-C 1l4-aryl
optionally substituted by O C7-C, 4-ara| kyl; R3 is
sel ected from NR3aR3b, NRC(ONR3'R3'', NHC(O R-qgq, and
NHC(=NRAmM N(R )R31 R3a, R 9_and R-1' are,
i ndependently, H, C rC8-al ky? or &-Co-aryl; Ribis
H Ci1- C8 al k - to 12 -nenbered heterocyclic
group cHit 4p ﬁ%{’H@C%P'S‘I'”éQE‘P‘YQFHé‘”d ?H'fWgCr%r%’PBHt%ﬁFCWaW'
sel ect ed)tuﬁrranmwohteutgcrmcpce@mnamyumg of nitrogen, oxygen

and sulf t|o ally substitu R4

5. Rpp e EdBob el urpdpoBihSl shushiSa B0 o Skt e

by a 3- W%WWH%P& %é‘t‘%r%@y%d’?'@’ .§f oup contai ni ng

at | Ragh 3OBQ2¢ﬁeﬂ%eJé§h&Er9é!kﬁb'Br&S|c&ﬁéu%§; fFoFrPﬁbWFﬁ E&(r&b‘éF? atoms

Co e R oL g T A e o T

C6- C, 0-n§ifting sthmalanqzsug%@@tugfqup E@“W“@q"y @bﬁ@éedeﬂyk"y fo,
O' Cr C8- ﬁ_"-tkéfhberéameteroc%nc@ﬁbl)d\ﬂdntammm1 b4 nrb&it@@@rhtonﬂsr ahd
- to 59%5];5’&% r@%ﬁﬁ%k’ &L%r‘ﬁetglogr%? s&é?:ﬂa}tc]:% %lag%é\}p

Ieast oerln roat om sel ecte
consi st4oAYstye o quf' Beyifur O%F@e?f alkh@r Suf #-aw! op ?ﬂa%ﬂ‘QFtF‘y&d
subst i thyt@G-Oy-a@k@R4, or RO is a C7-C, 4-aral kyl

opt Eﬁﬂ?LJl%te%%%%{ﬁ%‘eﬂ%ﬁy(oﬂ&% Q&@@R@EK&’NHCPR&WEWW
O 06- CRG- F’ar%ﬂd RGre. fadepandeny. 8. C rGeafiyl ofGrerani
het er 08 H, € Grroliiy aGettt ainmnbgred hetbregysitc gomue cenitairgng at least one
e e T
by 03 R4 wﬁvﬁv?q@meﬂv S”ﬁ%‘lﬁ“‘?@”yﬂ% 8‘@ ‘[é' Whal kyl; R3, is

- RYisA, 1ogplkg thPOOﬁHISP%f’mQGéQH 3t b?dmembem hter ¢pyclig 9Qup
t 0 12 e nddftaihg al184sE bRCnG héterofbm diledtddiion the §18upidondiding éf

one ring J‘t?og;gﬁ %%{gg%r‘?cesjuﬁlﬁt %gonfaﬁy%mdsqm%d#ﬂﬁ 962& CN, or?PR“ or

consi st} ng

| ONn
o mot TR Cng e PP pRly SURHIEOP) B Coeeh & ool O
C7-C, 4- ar-@KMNMOBhthdlggeSMMto u:‘t-aelfnwwdhe@fbcyﬂi@group

2008/ 006 Q@gtaP%éﬁE%Q% rid ﬁéltgr@atom g’ethe@'ﬁ% &lp consnstmg of

hal - ,
Co- ¢ 0. dVeen spibb M eeh U A e

r C8- al RY ,s a @C,earal@go@qonayly subsitpted lyrOH. mo@eaw hategeniGy-Cir
H Cl- C &Twé@zhs CN, -CENHINH 28180 -6YE akf3er 1S 2

G6- G, 6R3’él ya 3- Qoog-(g%@eréﬁ h%{éﬁa%iéh(g %&ﬁ)dcom‘l&%'atle%s{ o(r;g n% kyl',

C rCs- aI

Cr-C, 4- ar":&?q@ﬂm"bﬁqctﬁﬁé[P’F‘)V‘eﬂPb'EP‘?”FEW@d’f Mtjogepy oxygen and sulfur,
C, - C8- al koplignally subBitddey0y8R S02R5 or - hal ogen, or R3q
|s a 3remtigcN:2- menber ed het erocyclic group containing

het er oat om sel ected from the group
COI’]SI th%tﬁgp?ffcr ?'Fyégen oxygen and sul fur optionally
subst | R{iséti Ch§ alkybptiorally subgtitutecpy1GH erdbra 8r 2 -membered
het er ocy Geiefoc@dii®&Bup containing at feast one ring heteroatom selected from the

group consisting of nitrogen, oxygen and sulfur, optionally substituted with
SO;R® CN, or 0-3R* C Cgalkoxy, CC i-aralkyl optionally substituted with OH,



containing at | east one ring heteroatom selected from

the group consisting of nitrogen, oxygen and sul fur,
WOpos/e0s8d3l y substituted by 0-3R R4 is sel ect RETER297/006156

OH, C -CB-alkyl optionally substituted by OH, CN,

SQZR5 or hal ogen, C(ONHR a, O Cl-C 8-al kyl

optionally substituted by hal ogen, NR 4aR4b,

NHC(O RAC, a C(O-Co6-Cl0-aryl optionally substituted

by OH, C, -C8-alkyl, OC, -C8-alkyl, -halogen, or

SO2R5; R4a, Rd4band R 4c are,_independently, H,

C -C8-al kyl or C6-d o-aryl; “3hd R5 is CL-C 8-al kyl

optionally substituted by hal ogen, C6-C, oaryl

opt i onal | §-CEBEkI{BREE G50 oRYL O 6 Cer AV rCrakon. CoCisan

O C, - C8- adptiyially substiReRYOHDES-Cralkyl, ORG - CohikyIrO, B 5@ chalagen;

t he spgeidiy eald aRyBagec {-BRak{iol | owi ng meani ngs:

"Optiopally.subst)tuted or 'substituted" aps_t he s
gr oup Eefse fe "'f"(‘ﬂ}o@g a@/esugﬁ'ﬂ‘ieg?’?’bbt‘gﬁg%‘i'kygﬁé BTRAH PR O
posi ti ons—Helpgemyr one or any conbi nati on of the

r adi caR® id d st@garalkiepmabityaubstitutdd bpOH aT,-CraRYI 0T8T alkodS SOR®
used her e'&hm%\(ﬁ;e fluorine, chlorine, bromne or

i odi ne. w. G- -/ k%’/I " as used herein, denotes .

strai ght isghrigi 1 20merpbes EPeKtig grumzepiaiRtgs ot leaskoneciag hon
atons. " Getdtthatohh kadecyed fromsheaus@gh chresiséngf nittegent exggen and sulfur
strai ght ghaiaiy Qubstiit 3 kY1 ANhBedlhelefoeydic group

car bon at ons. . |2098/ 065%3 F:CT/ ﬁP%%g]/ q061,§6 Coasﬂfsﬁn of

" C3- C8- OyPNBRINR 71 *ast e Tnd BYCRAPR SPRCeA @ e oUP 9
cycl oal kyiitrdgamionxged anc®ifyri aponeyr ybtiitutedtby ABRe. g. , a
NDNORY S dhdeted FroMDH, EUENalgPoriofF L BRI ARY by O XN, 8BIE ¥ hatogen,

any of QRN CHFE B sbileioral Fuges e iy B e~ o
usual | YC(OhesGr-atylaptionally subktitugdiby OHY £ oCasdkyl, BrCrLelaikgly-bhlpgen,
Igz:ou%a ozlgﬁmls;as_ bi .(.:y(:l gh?g_ty(/l orC8bi lcic: ooct yl : ;
, - (8- A am no" an i (C -CB-a am no", as use
her éfnR @@ﬁgt & dpRe I &t Et '?&éﬁ)é’@f’i"féﬁy by one
\% 't ﬁﬁms &c Qg cifa}l&naw @Bﬁ&té&fﬁyhﬁlﬁ@nﬂ?ﬂ,%rﬂ ofednbM@dbstituted by
ic e 8a ¥ ent .
"C @%E&?Eﬂr@?né%é&go" g %8 al koxycar bonyl ", as
us&gmﬁlle‘r‘sei n, denote C, -C8-alkyl or C -C8-alkoxy,
respectively, as hereinbefore defined attached by a

carbon_atomto car banyl| oup. "C6-C o-Aryl", as
used hEPEF Ko e ek eyt e Ml naPRRSR 1 ¢ ar ot i
group that contains 6 to 10 carbon atons and which

may be OPHonglly sulstitifiethen uostituted” ifans B @RURIEfeRRbFRn be of

a shbstituteldiatorgroompre pssitins bsanyapdidriagy comb@ia@hdbf e addicpls listed
asndissadr herein, denotes alkyl, e.g., C -C4-alkyl, as

her ei nbefore defined, substituted by C6-Cl0-aryl as
herei n or e LN 1 = C8s - am r vl ar
5 o B o B 2 eed el Ky Be RGREAGHRLHGNG or R
denot e..C~- (8-al kyl ani n - 8-V j ,
respectC i‘\%‘%y'agé( see?g% "Abe gggscsgrg |tn°§%%r}t n?é%déa@]y@iawgg 1108
c&PBehatePdm t o a car bonyl group. "C3-C, SCarbocyclic
group”, as used herein, denotes a carbocyclic group

havi ng'C3Ct-flkoxy", as used herein, denotes straight chain or branched alkoxy having 1 to

8 carbon atoms.



15 ring carbon atons, e.g., a nonocyclic group, either

aromatic or non -aromatic, such as a cyclopentyl,
waocaeas/atesody| , cycl oheptyl, cycl ooctyl or phenylPCTOREP2807/006156

bi cyclic group, such as bicyclooctyl, bicyclononyl,

bi cycl odecyl, indanyl or indenyl, again any of which

can be substituted by one or nore, usually one or

two, C,-C4-al kyl groups. "3- to 12- Menbered

heterocyclic ring containing at |east one ring

het eroat om sel ected fromthe group consisting of

nitrogen oxygen and sul fur™ 4 as used herein, may be,

e.g. pyrrol e, yrrolldlne yraz
i m daz &3‘&8‘3@’?'?33‘2' bi& usqdé‘s‘[er"i dowtes °Y°f°é§1¥'§28'i‘9e3 to8 ring carbon
t hitant, @304 epnocydioyloum sadhes a oycipiopay Gly@obupy tydbperayl, cyclohexyl,

pi 699&{ iy cy&&bEti}"!ZérQ ©f wiihaR b&subbRASAH he or Mé 8B ddfone or two,
rolidine,

Py, e r

etashaf et Fr b s PR o el YO

2008/ 006563 PCT/ EP2007/ 006156 -5 "5- or 6-Menbered

het er o kY IgPIRRI e SHE abndlirgaraipo’) 284584 besgin. depgye amino
hetubstivdetdoenpedieé!pion ad of tvo@-Chgkylgrouns as bersinisdfore defiogd, which may
NideltiR0RMe oPXi¥G&NR. and sul fur” as used herein may be,

e.g., a saturated or unsaturated heterocyclic group,

such ag, Eump&irbonw Erfo‘}b}lbeuau%\fyrcra[% ¥l ésted h %’ﬁ AERAY E - Cyralkyl

i m dazof riazo I Sot1azo razo

t ' &aPa@%ﬂ’%’eSp?g'éﬁ‘f% F%\E%?’Q‘Pe“'%%a%/dﬁ‘sfw by a w?fmm toa
pigeeenyligmyd., pyrazi nyl, oxazolyl, isoxazolyl,

pyrazi nyl, pyridazinyl, pyrinidinyl, piperazinyl,

pyr r ol ICaCmyAryl", anuspt béreinydenotes a mgriongiént caliaryélin glomatic group that
t h:’oﬁ\gﬁi 6/ to-10€§?5&“&9&9§1$ndtmmcﬁ r&z 8& lefd , @AM dnOeYciRYbub Ut &S pheny!:

EB hat uc A %@“ess t e context requires
otone RS eg lfph% \/\/8?0ap ?Srrprl se", or variations, such as
“conprjs n rst0od to
oty CRE AR sty R S gerC T P eerore
grdelingd cilubstitwtedidpe ICs C araryd esetyeseitbatore defitedt he excl usi on of
any other integer or step or group of integers or
st eps. "CFoe-slikgdnaindcaibhnys’ s 8Gidcybikgamiasvarbomny!'t imeus_edi idreim,
t faaﬁoté el digoéMylaH\mo%§§CI~@gec EI6dM Rfino &Pl GPas HtdHBEMeXRfined

riations, such as
@gﬁcﬁo‘? %yeas‘;a%nF a{og'otf’rﬁ F?ré?']*fgg’°“pvm Il be understood to
inply | the i nclusion of a stated integer or step or
group ' GF CratBRgeRcle $pupsas geedhgtein. ?Fd‘f"ef R EATROG¥FYG §‘i°6'h hgyfng 3 to
ary rieg dadhon aletmereg.. agmoreE)Sfic aieupgribenaranfatic prtneg@rosatiy, such as a
stc@d%%emﬁscyaa@n%@%pgv cyc(bB&yl%k;bh‘eh@%r Y Blcytct@gr&fﬂ sRAbY
ans
PRy aRZorEBBReRoE Rl e Rl Bt B o Rt sPa g
t gulfsgiied byoneloy moR, ugugllyne prp\Cr&«dkyl gouas nenber ed
heterocyclic group containing at |east one ring
het er datto i3 Heinberediptérpeyatictring@captaining atleast pre ring fjetefoatom selected

nlfrbrh%%?bup c@rié)éﬁnﬁfbf ﬁlﬂggei%xfyg’ern anf Elﬂff.ne r3lkay ngetd fhaflbe, e.g.,
tf furan %rro% Qyn?l?d%[agﬁ/ya%ole gnaggzo“épt’nazo% lsotnazolgytal%azole 'thiadiazole,
[ ﬁP@@é‘ﬁ? éxazi'aAQ'%h%ﬁ'P@e PiPREIdiBe. REEERD BXPEPIR.dSOyR0Ig P rafing.

S pyridatmey pysichsidel pipdr&shebyyralidioe, mésBholihd Viazifd) bxka2ina bt thiazole.
substituted by OR The heterocyclic groups can be

ei ther N-bonded or C-bonded. For exanple, the

het erocyclic groups pyrazole, triazole, tetrazole and
i m dazol e-2, 4-di one are suitably N-bonded when
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Throughout this specification and in the claims that follow, unless the context 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 ,-Cgalkyl optionally substituted by OH.

The heterocyclic groups can be either N-bonded or C-bonded. For example, the
heterocyclic groups pyrazole, triazole, tetrazole and imidazole-2,4-dione are suitably
N-bonded when attached to a cyclopentane group (e.g., when Wis CH,). These N-bonded
heterocyclic groups can alsobe suitably substituted by groups such as methanol, methyl,
ethyl, methoxy and methoxy -methyl. Preferably, the R' groups attached to the cyclopentane
group are
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The heterocyclic groups isoxazole and tetrazole are C -bonded when attached to a
furan group (e.g, when Wis Q). These C-bonded heterocyclic groups are suitably
substituted by C Cg-alkyl optionally substituted by OH such as hydroxymethyl, hydroxyethyl,
an ethyl group or a methyl group. Preferably, The R’ groups attached to the furan group are

N—O N=N N—O N=N

According to formula (I), R? is suitably selected from C,-Cg-alkyl optionally substituted
by OH, halogen or C¢Cic-aryl optionally substituted by OH, halogen, such as ClorOC+Cs
alkyl, preferably C -Cq-aryl is phenyl. Also, preferably, the C-Cg-alkyl is substituted by two
phenyl rings and the phenyl rings are unsubstituted or substituted by OH. Prefemed R?

groups are
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According to formula (1), R? is suitably NR¥*C(O)NR*R*. R*and R* are suitably H.

R¥ is suitably C&C,o-aryl optionally substituted by OH, C,-Cg-alkyl, 0O-C,-Cg-alkyl,
SO,R® -halogen, CN, -C(=NH)NH, or a 3- to 12-membered heterocyclic group containing at
least one ring heteroatom selected from the group consisting of nitrogen, oxygen and sulfur,
optionally substituted by 0-3R*. Preferably this 3- to 12-memnbered heterocyclic group is a
5-membered heterocyclic group, such as tetrazole.

According to formula (I), R¥ is also suitably CC,aralky! optionally substituted by
OH, O-C Cs-alkyl, halogen, CsC aryl, SO;R;s, CN, -C(=NH)NH,, or O-Cs-Cyaryl.

According to formula (1), R¥ is also suitably 3- to 12-membered heterocyclic group,
preferably a pyridine, containing at least one ring heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur, optionally substituted by 0-3R*.

According to formula (1), R® is also suitably NHC(O)R™®, where R¥is a Cs-C yrary!
optionally substituted by OH, CCg-alkyl, C -Cg-alkoxy, SO,R® or -halogen.

R* is also suitably a C~C,-aralkyl optionally substituted by OH, C-Cgalkyl, C-Cqg
alkoxy, SOR sor -halogen.



\NI soNH, I / OH a\ ~NNHO NHNHNH ONHO-NH O
NH ONH H ~yNH2 (5y NI~ and 6--e.NH O O LNN N11
WOAros/hseaspect of the invention provides conpRUiiER001006156
formula (1) wherein the conpound is of fornmula (Ia)
R2 HV NN</ (la) RNN.NR3 V HOB OH where R
is selected fromHO ~HO HO-O-0 N~ N~N | NI N~
NN N AN N\ N \\ N NNN N HOHOHO --O-ON
-N I NNNN, NN NN N-NN W 2008/ 006563
PCT/ EP2007/ 006156 -10 0 0 O O "N ~N N N SN. M\ |, N
N N NNNHO~_N--\\/--N\'80'O N_ M~ N.- ~NYN, HN
N Preferred R® groups are

H o}

N \\S/NHz
0 N\
NH o) ¢}
OH (o] - /u\
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H H 4 NH,
/O/u\NHz jL /ﬁ\v
- H
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‘J\ ' u H N H

H 0

) H,
[o] 4 ]
H
N/”\N -~ J\N \\\\/N 2 j\ \
H H N
o] H H
s// H H ° Q=8S=0
d “NH, NH,

S
7/ NH,
fo) NH, [0}
H
R_ o ~H_ o N R o
o) o
. ~,
& nw, &, & “NH & “NH,
H H I
N o) N N 0
0
7 7 é\ 0
S 7]
I/ : S
& “NH, o g N o,, -
|
: NH
NH NH NH
o=< o= 0=<NH o NH
NH NH o
HNO HN NG
(o] o I
i o 7 0 0
//S\ ~ s// /S\ S/, S &y
[of ” 7SN 7 "NH, ~, ~,



OO0 Op 14 HOHN /N- and HN /"N-. 00 R2is

selected fromCOHC / C \I | \IOAT Ckp(l \ I \ 1
WOHD08/0065d¢30 \ | pry OH and and R3 is sel ect ed®IVER2D(4/006156

O S<-INH2 NHp/ O/ 1 OV I ol/ HHp/%HH Op O

/1 NH2 Il /1 12/ NA\N\ x I H IN\ NHN\ "2 H

FI.*'- 0 OH2O0O0\ /NH2 -N -~ ---- O/l HO'NS~ HH

/'l HH O 0=1=0 H2 O NH2 WD 2008/ 006563

PCT/ EP2007/ 006156 -11- "H2 Oryry 0-=0 0 OS "NH2 NH
NH NH O= NH p 0=< O NH

NH : NH
NH
o} 0 e}
j« HN HN
L Ck ) ()
// \C‘\ #P , N , F S om i Z
I/ NH, l/ NH,
: 1 i
NH NH NH NH
O=< o< o= o=
NH NH NH NH NH
A
| ] 4 - s NH, OH
Z 7S Sy !
NH o
NH NH NH
o= o= ) OJ
NH NH NH NH
H
©\(NH2 , ©\(N\ . ~N and ©\‘¢N NH
N
(o] [o] =y N=N

Another aspect of the invention provides compounds of formdla (1) wherein the
compound is of formula (la)

AN
N ASY
7 (1a)
‘Qﬁ N/*Ng Yo

where

R'is selected from

\Y
N N N N~
HO HO HO
—0 —0
>§‘ >§*\‘ N \\>\\
N N - -~ -_—
S-N-L NN N\ _N. S N



NHNHNHO- HN\V\\'\ HHNV~Oi0O~0O1I/ O ~-S N [/
S/S\NS, OH"N~OHe /i ~NH~ NHOHO O=< NH NH
WONHOSIOS NH O~ 0=< O 0=< \ HN | HN N HN | /PaY/ERI0N/006156
/| 0O OH NO-Nit Q% Nt NH O-NH p~NH O-NH NH p=~
NHNHNHNH HN~N\ AV VA / / iONHR2IT / OH/S\ ON
NH O p=< NH O0=< NH O==(NH O=~ NH NH NH NH H\ NH2
N 6,NNand / NNH O O LNN N=N Anot her aspect of the
i nvention provides conpounds of formula (1) wherein
the conmpound is of formula (Ib) RZ HN N R ON NL3
HO OH WD 2008/ 006563 PCT/ EP2007/ 006156 -12- where R1
is selected fromNONNNONN and HO I HO‘N\N} _,

|/ NO \ \ \ \
e} o] o] o]
== =N XN =N
4 L N N Nk
N/N /N.\ , \\N/N“\ \ N\ N
o] 0]
HO N /}_‘N\ /( \. (
\
\N/N . N\\N/N-. ) /N\f(N HN\{(N“_
o o o] o]

and
R3is selected from

H 0 o)
N \( WA,
\
\ H f /lokl/©/ °
RO S
. X S H H




R2 is selected fromH<ci ci \) \I \I \Il \loHI 3H H
\' V' I HOHO\ and OH pry and R3 is selected from"-f/
wa2es/Mes3 NH p / 11/ | \O OH /1IN 1T\ TJ \ IPCI/EP20DN006156
HHO '"NH2 0 Ol \\ Il H HHNH/I HOHZO O
'Q OSPIHZ X HOH\ ~pH HNO=$%=0 'NH, 1 0 NH2

NH NNN HHHHS$ O i~ NH 2 W 2008/ 006563

PCT/ EP2007/ 006156 -13 0 HHNH ONI /

-11 -
e
(o] 0=8=0 (o]
)L ‘\N/u\
L Yy
5~
o7 TNH,
: : NH 5 .
NH NH o=< NH :
o o= NH
o=( = NH NH o=<(
[o} o) | o
o o] 7 o N
S i . S . Y 4
Y S Y S ' S\ .
o DA H, DAY /SN
H Jn ? o A o NH
NH H 5
NH
0=< NH NH NH
NH o=( O (0] O=<
HN HN HN AN~y
| R | A ' Y | Ny
7 sff . = s//o , A No” . > on . &
({/ NH, C{/ “NH,
, . . ;
NH NH NH NH
NH 0= o= o= o=
O=< NH NH NH H
HN
L . 7 NH OH
/IS\ \\N ' :
o NH o)
NH NH NH J
0 o= o= o
=<NH NH NH NH
NH, ) ~ N’N“N and = NH
’
0 (o] EN’ N=p

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

compound is of formula (Ib)



HOI / OOp // ~NH2 O'NH2 O/ NH2 O-S NH2 A O.N

OHONOSOI / 30/ 1 /O 0%"NH2 F O NH2 OOHO//

wWOoH008/@6563H NH p==<NH O=< NH O=< NH O NH NH @€(1/E#2067/006156
HNI\ / OO0 -NS~SOHNpp [//ISNR" i OH
FONH O=< NHNHNHNH NHOoO=( 0=( ~1 ~N HNI
HNT HNT \NHNN/ o NOS 0// NF~ O=<NH NH NH NH
0==< NH 0=< NH O==( NH O=< NH NH HN\ 'N O \ 5. yNH.
H Og\ ~NNHO NHNHNHO- p~ O- O NHNHNHNH H/
NH2 N11 (5Nt'i and NH OOI\1I2N:N

where

R'is selected from
N—C, N—O N=N

N=N
HQ\/k/)"‘ ’Ho/\/N/\N/)"- ' \/u and \/NI\N/

R?is selected from

e =
g EAO O

R®is selected from
H 0
N

and




Especially preferred specific conmpounds of fornula (1)

are those described hereinafter in the Exanples. WO
wERB8HB8BE563 PCT/ EP2007/ 006156 - 14 St er eoi SOMMITEERNE/006156

t hose conpounds where there is an asymetric carbon

atom The conpounds 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 R and S

i somers, as well as n1xture§ t hereof. | ndividua

i somers can be separated by %et hods wel | - known to

those skilled in the art, e.g. chiral high performance

liquid chromatograph (HPLC)H Taut omer s aﬁe one of

two or e structurd

equi | i by d are

isomerit f t @ anot ' g

i nvention may gxj,st -i n bolunsol v ﬂQand soMaged

forms. The tetm "solvate® is used h&rein to deScribe

a nDIecuIar conpl ex cpnpr|5|ng t he conpound of the

i nvent i of<gnd one or--hore phar mate@fi cal | y atcept abl e

sol vent npj ecul es, e.qg, et hanol AThe term" ydr at e"
is enplo en said vent is el. Syntf IS,
Anot her di“ment . of “t#ie ﬁgesent nyé i on prewes a

process fof #ﬁ@ﬂprepar.tWOn of cqnpbuhds of fo&ﬁmré
(1) in frek or pharmaceutically acceptable salt form
whi ch, conprises the steps of: (|) reacting a conpound

of fommula (b) R2MHNC N NR'W N frc) zop' -~z
wheé¥din R, w/aﬁamRZare a sNﬁeflne h&re|nbekbre A
is H f ot ect group,EégS Xis eavi n¢g™ p,
wth a Qund opmul a a7 " ~r LHNL (1

2008/ 006563% PCT/ EP2007-006156 ¢-15- whergim R3 is as™

defined in hereinbefore ; and renDV|ng any protecting
groups and recovering the resultant conpound of,
forpuyfa (1), i, free or pmarnaceutlc@le acceahable
salt form o<

o Q,,C"L 0“”@

S\

d N4,
NH r:m NH NH
NH o= 0= o= o0=<X
= NH NH NH NH
HN
)
A [j % ©\ G\WNH @\(OH
S N . 2,
U NN
NH Y
NH NH NH J
o:< 0# O=< o
NH NH NH
NH ; ©\V/N
2, ~ , N’N” and = ;NH
(o] = N=py

Especially preferred specific compounds of formula (I) are those described

hereinafter in the Examples.



The conpound of fornula (lIc) may be prepared by
reacting a conpound of formula (le) RI~I WL (le)
wodpoedsserein R and Z are as defined herei nyEfi/BpRr2007/006156
and L represents a |eaving group or a protected
derivative thereof wwth a 2,6 -dihal opurine, e.g.,
2,6-dichloropurine, to provide a conpound of formula
(If) X2 NN RWN/ (Ifl NX ZO OZ wherein Wand Z
are defined hereinbefore; and X and X2 are hal ogen.
Compound of formula (If) can be reacted with R2NH2
under conventional conditicrié to provi de conpound of
formula (b). The conpounds of formu la (1) can be
pr epar 8i§reoEoners afgdiage CQPROUIISIRET HIE inpREsY PEEKR FRjeRagtom.
d emercbipdinbed x@wn amadidua optidaly BxaaRb@ésric farme ocampaurasaesdr, e.g.,
f qs%g@re()nln)an&ﬁiﬁugg Tr@ ?eg@r(t ﬁgerﬁlgt‘%r&ggéé Béfth Inglwﬁmﬁ optically active

preparations
LRI EPBHS o RO e L ——
050818 well-kriphve torteese tskiteddn thagrt. le@. ¢héralthigh wertbrmange fquid
S ahuafatogRBR @PLCAt e to the reagents and materials
enpl oyed and suitable for the transformations being
ef f ect efnontdrs Mk bhe &%vd%?%FﬁrQ&&alb%nfeEQ% exddtiid do@loriuh and are
the rt of a ganl ? 63 PCT/ EP2007/ 006156
Ry, FKRER & Tﬁﬁ?'s?'ﬁeé'c cifﬂécﬁ"8 ati ty pr esent on the
m)l ecul e should be consistent with t
t r ansf OIGRRIPEHES Pihfjosatpn meyieyst tf°|'h ‘g‘é?i’é?tt‘?dr?ég s?'@(ﬁﬁ’l forgas.
a The tigmesetvatebis el Hexeint th desorit@@rmatdculerimempiey exdnipeisingthe tammpound

Ofof Ih@ ivEt8s Enood?\% oPrbre |pﬁé#nacfeuﬁlra §e%ta§l@ Q&U@tt @Mlg(fulefs et
0 un 0 e

EAe B e o AP et e RS R Syt he i

ternedi ates and final products shown in the
f YMB&F'%g reaction schemes can be present in their
fully elaborated forms, with suitable protectin )
gr oups RAHEF embasipant He Reese sntionRsey 955 aBF?ée§LE‘?’I"leg’6ePPﬁ tion
t hogcampbynds of formufar (@ dUres or phafmarcawically iacdepteblp saltfbrer, whieh
elahpisal fdsiepd & their final forms by nethods famliar
to one skilled in the art. The substituents can al so
bq,)add,%gct,ﬁéag@,;dogh@ofgﬂﬁggﬁc)thr oughout the synthetic
sequence or after conpletion of the synthetic
sequence. | n many cases, coman’S/ used functi onal
group mani pul ati ons can be us&Y to transform one
i nternmedi ate i nto anot her

NN

$ 2
N 2

z0 oz
wherein
R', W and R?are a s defined hereinbefore ;
Z is H or a protecting group; and
X is a leaving group,
with a compound of formula (Id)

3



i nternedi ate, or one conpound of forrmula (1) into

anot her conpound of fornmula (l1). Exanples of such
wOonns/eb@st | ons are conversion of an ester or @PCIELRNE/006156

to an al cohol; conversion of an ester to a ketone;

I nterconversions of esters, acids and am des;

al kyl ation, acylation and sul fonyl ation of al cohols

and ami nes; and nany others. Substituents can also be

added using common reactions, such as al kyl ati on,

acyl ati on, hal ogenation or qQxidation. Such

mani pul ati ons are vel | -know!®in the art, and many

ref erence works summari ze procedures and net hods for

sW¥K'eani pul ati ons. Some reference works which gives

exanplies daftdd indfeadinbaio@saido the primary literature of

Or 9B GvirydA} PeRkhglgRiupd U doltR 1@ RLitanEoRBBund of formula (1), in
mani pul at’i ons, as well as qt%ffr t ransfornmations
commnlfrﬁeH%Brwaﬁe%'\é\%'yﬁﬁcfptﬁtfe YfRi ¢ synthesis are
March's Organic Chenistry, 5 h Edition, WIley and

Chi cheBtespmpeEgd of feroglg i) Maydapsraled RsieagingR GRraund of
Tramgkdeat i ons; Larock, Ed., VCH (1989);

Conpr ehensi ve O ganj E}vmct'tonal G oup

Transformations Katri y al. (series editors),

Per ganon (1995); andmhensi ve @lgani ¢ Synt hesi s,
Trost and Fl em ng (s&g‘fes = editors), Perganon (1991).

It will also be recognize84that another major
cQiskfderation in the planning of any synthetic route

inthis field. e judicious choice of the

pr ot@@??%@reﬁﬁgﬁ@eég‘gﬁklf% re’ﬁP%t ection of the reactive
f undtrerrpEntsgrieaying gLy @Protediedidatvativeriiniah with 328 ihpipaitine.
i n thisgneamhiofpuril¥ll tiple protecting groups wthin
t%émmp%glo?fom&be chosen such that each of
these protecting groups can either be renoved wthout
renmoval of other protecting grpups in the sane

nol ecul e, or several protgcti groups can be renoved
usi ng the sane reaction e pendi ng upon the

out cone desired. g An ayt hoyitlatiyve accoupt describing
many alternatives 0 traMed practitioner is T.

W Geene and P. G WM ts, Protective Goups In
Organic Synt hesi§®“‘WI"£ and Sons (1999). It is
under st ood by those skiPfed in the art that only WO
2QR8:806563 PCT/ EP2007/ 006156 -17 conbi nati ons of

subsfityents th are chem cally possible are
errbj-{llla?ftﬁ?rgd8¢”e?h%re'ﬁgeé%r8'natnd i nvention. Conpoundsof

f or iA X 3% halagg ee form nay be converted into salt

form and vice versa, in a conventional nmanner. The
conpouFrawoin df fograulati ea bbe réagiedvideR’NHeunsist cenyrationalronditiens to
f @r®EorkpsdhcPds &¥m@k (50l vat es cont ai ning a sol vent used
for crystallization. Conmpounds of forrmula (1) can be

I ecovefhgdorhidRad £RMU lé’{ib Jah Bd peSSe2B Y., BiHgithd @ECtibRs FAd
me

conventi onal. manner. . S%g rs, jFCh as ste e0|§o rs,
miRPBHeR BRs5TaTE G 200 IR BIR\RSATRIGh A e FRIRqds opfognu adi}%a“ be

f pegparpdemalogeysiyde tk pieparaticon descritgd rripelicents paigntanplishtions

f POMEE2I05RS a8 G H@HoY7683Y SREE 05082 110)6. TR&IRSEtohd&bee performed

e. d. tically. activ startin ri.al : ds
o Rpt ok 00 atfons e B Bl s G B
s Hptsiormaptions Reiopffedied. tyfiherradssipqddy those shifeqiathe X4 Af goanic
they activate the adenosi ne A2A receptor, i.e., they
act as Ala receptor agonists. Their properties as Au,
agoni sts may be denonstrated using the nethod
described by L. J. Murphree etal in Ml Pharmacol V of.
61, pp. 455-462 (2002). Compounds of the Exanples
herei n bel ow have K; values below 1.0 pMin the above
assay. For exa nple, the conpounds of Exanples Cl and
C2 have K; val ues of 0.089pM and 0.033 pM
respectively.



Having regard to their activation of the adenosine Au,
receptor, conpounds of formula (1), in free or
wopees/opasdsut i cal |y acceptable salt form herei ®a&fftER2007/006156
alternately referred to as "agents of the invention",
are useful in the treatnent of conditions which
respond to the activation of the adenosi ne A2A
receptor, particularly inflamatory or allergic
conditions. Treatnent in accordance with the
i nvention may be synptonatlc or prophyl actic.
Accordi ngly, agents of the~ i"Gvention are useful |n t he
treatnent of inflanmmator obstructive airway

di YAt fhedinctinaty pr %SGQ%“ theolerylsshedhbeorniiseyd Wéh the

darsagiematiuns papcsed. THid wilhsratetines refuire agliigaknt to modify the order of the
hiﬁﬁ&@ 3fepd ¥itd éé;ec(cﬁg?gﬁédlar PBcL sHeHB 35S ahdtiR nSsdr R bbtain a

bstructive airways di seases and
A CaHRo s St v

e present |nvent|on |s
applicable include acute lung injury

adul t/ HEPEeP é%tﬁf"l‘%ntwvheoﬁvgwgw@sﬂaﬁw ﬂ(*m@gycts shown in

c hh&fnliowmg odzslianischiemee carLiernnesantyn theif fullyeejeborated farmg with suitable
éb‘ﬁ §r68E RherEr A RreRras (hdeFtood b 6helbingtbin tHaRMNdr én precursor

b ]

et e e TN i
c dhesasig Jba subsiuentsiven algle Rropdderbat aripus stagep ArreuabeHt e synttetier

i rshqieack dlbttg coh@stapyt the shheticBegiahde0 Ih many@hs®, commonly used
aqmch&gwr&ﬁes : @Lﬁ?uo% g%@éd & trar@fo% 8@ nﬁtb%egﬂ‘ate\m@&r%ﬁf

e or I nNC arach

c éTt%{F‘?ﬂ%‘F or gReFaFReUnd GHP'HW?"&') Bto aﬁ‘ﬂ‘i‘?ﬁ CHEP‘E‘J‘“B PHH’HWfat(P
FiEixemees MNEIDOBBIPIGBHS 31 POTLERR O0N/9O6X Betond  an alcoho

I r&%h@mbpwes@r toQ@lkS{ohe! frtdratRveRdibnbRY Soteild, SOASRA ahie¥iigiBtion,

pneﬁgr%r{())rg grﬁc{] s(t):lé‘ Ingl\éfor%tolf cc}hfalg ar%P mmé:saabr!demrﬁ?kn !—:*rs §ubst|tuents can also
oé’é@ﬂ%ﬂq ugina Formepngeagtions gluch pcalky W@Sacylapqne pqtsyn or oxidation.

asueparipuitions\araialikaye iothe bt Lot many refatedtdresrkCdumonaries or

a%\'gc i{;{;&%ﬂd RehaR! f&@@gx rn%lpuraﬁcp@ a&&ﬁe ﬂefé%t:@@vbr%\ml@éh gives
dust s tever pe or enes|i s |1 .nc

s e relrees o e gamary TS sete Soitars Bhgpy Hurctonal
ptoidup giasipulationie powelkas ofhiet tranefeimations spramerdy esed indhe art of organic
b\t e3iR SeSViaréRt s Brgariid CHeAMSIR 5O EXitich, WYSdnt Chichester, Hds M2003);

di t

i Ir@ferﬁ% gé?'nsw? ﬁ)\rgém% ?ra v\ggr{rgylo%%q_yocﬁ % eOé:H g Sé)SConﬂ)?@eW%rgamc
b StfetipRa FoHR Fransieieations Kp@zi ?5)3' (SS%%SWHEP@'(\PCF' |gon |(H’§?)ca"d

( "olmerepernsive QgamerBynthesik dir@ss ardurflgmimgoderies tditosss tFlergamon (1991). It

S eomeaﬁs% béﬁafcbgmed mgme{a@a rﬁa,& ca%tdegﬁon iSthe bhSify afe%ﬁﬁslenc

f 6‘?‘1ted0vfhf? 'e'ﬂéfgf‘%'f’? %{?”s G ?'%ec‘iqar@r‘?r°tefP’éga&r ?f@r'r'?e‘gff’r RLpHiAROfite
Ir%t'vp@nb@nalmd@psmrmt in the sormpogadsifigscribedin thisginnentisn. Multiple
S ‘éhﬁe%ﬁg%rouﬁs ithin tAd sdnRSSoldcid Barflbelthosen X6 that @hcha@Bese

Ipro e%lmg agbc%gs ca%eeﬁf'\ ge ?‘%’EE%QE ?ut%?rgovgl o?&F&%FQQecﬁrgg Ogroups in the

eez
p ﬁﬁm%‘ﬁ?'e‘é‘&t ‘éfgjéYeya' BPteﬁ*ﬁ]g@P“p?@ﬂ i@ EMOveshSIg e sTEme FRARTioN Step,
ofié@ndinglguah thieioetdoraesddsingi i euthoritativeaucbynt pdsathing many alternatives
a%th@ﬂﬁeﬁ%rac&t@?& is € W\é?é%h@é'r% thSWQ@rﬁ’rbféH}varoups In Organlc

asthmatic condition 1s ref

syHdreseiley apt %%’ﬁﬂga%% s e ﬁSE’aW ‘P%efﬂ'&dt"}%%?%ﬁ&°"'ésf
asthma wi Il be evidenced by reduced frequency or
severity of synptomatic attack, e.g, of acute
asthmatic or bronchoconstrictor attack, inprovenent
in lung function or inproved airways hyperreactivity.
It may further be evidenced by reduced requirenent
for other, synptomatic therapy, i.e., therapy for or
intended to restrict or abort synptomatic attack when
it occurs, e.g., anti-inflammatory (e.qg.,
cortico-steroid) or bronchodilatory. Prophylactic
benefit in asthma may, in particular, be apparent in
subjects prone to nDrnlng dlpplng Nbrnlng di ppi ng"

o g, o M o



fromany previously adm nistered synptomati c asthma

therapy. Having regard to their anti-inflammtory
WwOoabs/006s63, i n particular, in relation to inhi POIVEM07006156

eosi nophi | activation, agents of the invention are

al so useful in the treatnment of eosinophil related

di sorders, e.g., eosinophilia, in particular,

eosi nophil -rel ated disorders of the airways (e.g.,

i nvol ving norbid eosinophilic infiltration of

pul monary tissues) includi n%hyper eosinophilia as it

effects the airways and/or "'ungs, as well as, e.g.

eosi nophil-related disorders of the airways

c FREEHeHORt P arbstiventy it emnically 8°SE'®”efa|'ee‘?mb§d§’VHﬁ ,o[)tﬁ%pr esent

easientmphi [ i ¢ pneunonia, parasitic (in particular

met azoan) infestation (including tropical

e0Si NoP&rpdudds of folmurl e ldrmme Ye sGRetediidtd S8tifé&m, and vice

SO T M S 75 e
F31§SCOT SIS COTRIN DA RISNE R RS PR FYSialiEg PR Compounds of
d i femtutédlv sandok frepovarenfromheaction rigtyrss asiraisiied meaicdpyentional manner.

d nstgner;se akh bpaere&%r&ss mg bd dHRaided mh%tn%ﬁnﬁ{népe gssf ul

cJRHER ShES PR SRR DS [y s Shea el smmticaly
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integrin antagoni st for treating platel et aggregation
asinfasyeaterp erPbptrictive@ingas giserrsste whige e greent inkgitiomiv apriicable
ar AciddeSPewsRbilbsid (Bn PNPIRd) Gorﬁ&ﬁéH%cE@aildnﬂgdnte@se of the lungs,

br ﬁ&%g@g lacco%Bér@%gJy g@\&ay@ %Jnrﬁct%§ vﬂgtﬁgrrchrlgﬁlg orl égutA‘]f d lcytﬂgioned by

di seases or conditlons
mreew?ﬁayha °'t?f€%ﬁ‘%6f%af‘?ie'é>@’éﬁf@“€ﬁs IRHing R B rAYYRPSS.
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WO 02/ 76933, WO 03/24439, WO 03/42160, WO 03/42164, WO

03/ 72539, WD 03/91204, WD 03/99764, WO 04/ 16578, WD
W@A)02866473 WO 04/ 32921, WO 04/ 33412, WO 04/ 37 7TESI/EPAII/006156

04/ 37773, WD 04/37807, WD 04/39762, WO 04/ 39766, WO
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US 2004/ 0229904, WD 04/108675, WO 04/108676, WO
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with the foregoin i nvention al so provid

neerRBigatiog with piger df“%é&?ﬁ‘?é‘ﬁ‘is sy¢h as apSRAmMMAY Pé’é‘fft?ﬁ%%“% to
acntivgtlemiomorahti-tussiveatieg robstanges\Btiquistieip the treatene g of obghuctive or
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provi des a corrpouné’ 0 or mil free formor in
the formof a pharmaceutically acceptable salt, for
use in the manufacture of a medi canent for the
treatnent of a condition responsive to activation of
t he adenosi ne Ay, receptor,



particularly an inflammatory or obstructive airways
di sease. The agents of the invention nay be
wa@eaiwsdessEr ed by any appropriate route, e.g., POFEP1097/006156

e.g., inthe formof a tablet or capsule;
parenterally, e.g., intravenously; by inhalation,
e.g., inthe treatnent of inflanmmtory or obstructive
ai rways di sease; intranasally, e.g., in the treatnent
of allergic rhinitis; topically to the skin, e.g., in
the treatnment of atopic dermatitis; or rectally,

e.g., in the treatnent of |ﬁ¥lannatory bowel di sease.
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and the node of admi nistration. In general, suitable
dai |y dosages for admnistration by inhalation are of
W@ b@snoeces of 0.005-10 ng, while for oral PCT/EP2007/006156
adm nistration suitable daily doses are of the order
of 0.05 -100 ng. The invention is illustrated by the
foll owi ng Exanpl es. WO 2008/ 006563 PCT/ EP2007/ 006156
-25- EXAMPLES Exanpl es 1-48 Conpounds of formula (1)
RL HNCNN RO~N( " NN/ \'H ~nN HOOHNOR
are shown in the follow ng table. Methods for
preparing such conpounds areXdescribed hereinafter.
Ex. Structure R Fe Fe Nane 1 "C-" O
phenyl - et hyl am no) - 9- @2R, 3R, 4S, 5R) - 5-(2 azoE5 yQ
3, 4-di ydrox hydroxy 3 Il p .Ye
t et rahydr od4ur an- 2- yHN- 9 puri n-
yl')-3-(3-hydroxyo0 bgnzy

Di phenyl - et hyl ami n @

}- py:rHrolldl n- 3

et hyt 2H. tetrazol -5
dro-furan-2 yl]-9H puri n=

pyridin-3-y4-urea ... | Byl j3-((R)-t-{642,2-

and pharmaceutically acceptable salts thereof, as well as compounds (in free or salt or
solvate form) of formula (I) 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 03/99764, 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 2004/0229904, WO 04/108675, WO 04/108676, WO 05/033121,
WO 05/040103, WO 05/044787, WO 05/058867, WO 05/065650, WO 05/066140 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,
ebastine, epinastine, mizolastine and tefenadine, as well as those disclosed in
JP 2004107299, WO 03/099807 and WO 04/026841.



3 HCN-i.)N" D phenyl-ethyla SO ""'
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W@ 2008/0d6563 hydr oxy-tetr ahyd ro furan-2-yl| - 9HPCPER2007/006156
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-~0 onam de WD 2008/ 006563 PCT/ EP2007/ 006156 -26 Ex.
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onamide "\N,, " [(2R 3R 4S,5R)-5-(2 “tN
Et hy| - 2pibere/pgfiy sembimtigns)of agents ot the yantienyithaat-infangatory grugs are
t ﬁ tr8e withydnlagorfists df CRmokihe Ritebtsre e MeChYl eCR2, CCR-3, CCR4, CCR-5,
p )| - - -
P B e RLRte ool QUERPEE g oo oxces
[ ( BReateriy SCRRPTISYoRSS, FHich 97 SPPUGAG) laggrists SCF5A125
di [Pgeirs6Xg0-ang SCHIY Takeda drdagams, \slidh-a6 M4 6. 7kdihydro-2-(4-
hyﬂ{ewnéﬁ;azfﬂ §h-betrzo-BRRANPeneS-NhBERy iinoibhend - methy jtetrahydro N, -
pu rdfmrclafh%l_- y?é)xw-arn())ul\-%u(r:“ c%lo?fae (TAK-770), and CCR-5 antagonists described in

US 6166037 (particularly claims 18 and 19), 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 A2 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 (1), in free form or in
the form of a pharmaceutically acceptable salt, for use in the manufacture of a medicament
for the treatment of a condition responsive to activation of the adenosine Ay, receptor,

particularly an inflammatory or obstructive airways disease.

The agents of the invention may be administered by any appropriate route, e.qg.,
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 treatment 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 diluent or 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 excip ients 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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hygﬁo‘éﬁ% CBHQ ﬂXJwe) or m%t'JBél s%merﬁé)llno%n m[tl(ezel% gthas ethanol (up to 20% by
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- di

© ey B0 Pl 7o SYTORE0 P oA <}f Sgrw%frq'eafe andipr one

yl ?r-r@oré Bulkinyochgenty, sudheas 2actope. UiVieea theCcopddDon €dmprises a dry powder

1- (o(rR)Iau@n fitBrerefablr BBhtsiné, 4-g., 'thel copPElin @ fdrh@aY) hhvind\rPérticle

et Q Xmger up(t)cl o) rﬁicr_or(sz, opEiionaMy together with a diluent or carrier, such as lactose, of the
desired particle size distribution and a corrpound 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) an inhalable medicament comprising a compounds of formula (1) in inhalable
form,;

(c) apharmaceutical product comprising a compounds of formula (1) in inhalable form
in association with an inhalation device; and

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

Dosages of compound s of formula (I) employed in practicing the present invention will
of course vary depending, e.g., 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 mg.

The invention is illustrated by the following Examples.
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(Q\ 2- am no-3- phpn\/

-propan-1-01 (

0.321 g, 2.13 nmol)

ar|drerpRERe (0, 275 g,

2.13 mfol) in

DCE (5 nL) is

st{i rr &F undet\ gh\i
Afiter coolilng t
added, the organic
cgncentrat ed WO 200

nert atg™ysphere
opm tewperature
Dorti i

B/ 006563~PCT/ EH

of argon overni ght.
(RT), 1 MHCQ is

separated and

2007/ 006156 -38 in

vdcuo ceo aflf sy d'~t he
Lot

t He next st
5 1) Stemn CA2: l\?

t|t|
ht fur

conmpound

rAﬁig pur

1- -
rin-9-yl

[ 6- C(S) -
chl oro-p
hyl - i soxazol

D - hydroxy ethyl
-5-(

-tetrlahydro -f
Aci d

yl
-yI}tetrahydro-

AGl) (1.194 g, 2. 02
311 MeOH ¢hl orofor

LS

pctas§Vun1,4;%+?ate
ghtv,.,Xh

atl RTovern
[Xmﬂmater 1nd the o
1

sol |
P reacti
I gani c portlon

1 iK/I_'
adﬂl

orrgami PO
tiltl e conpo
i nt er medi ate

- i s-(4-Hy

jroxy phe \

UIIbCIdJ, g cu CU it

etfhyl am no]j

2-chl or of

et hyt=Tsoxazot=5-Yy1
(I nt er nedi ate CB);
lBt%nﬁlH:&E eafak, ?«R A4s!

(3-et hyl -i soxazol -
(I nternedi at é’"(’:ﬂi)g'y
I nternmedi ate CA by

L) .

which is used in
ification. (M

am no)

uran-3,4 -diol A

1- benzyl - 2- hydr oxy- e
(3-ethyl -isoxa zo
hydrochl oride (Step
chl oroform (4 nt,
with saturated

After stirring
ure is diluted with
is separated. The
vacuo to afford the
di ate CBCC These

15 S)2-(6-[2,2

(3-

)-IetraﬂyUFU‘TL
and (2R, 3R, 4S,

gwiﬁv 58t

repl aci ng

ran- 3, 4-di ol
5S)

f)’lﬁﬁe Rl m&}%)(ya%é%n%y-ﬂ:ﬂloé
et r ahydr o- f
aH&F

(a2 RThng: 3 PDEIK A ORALAOL 1o b

g |-§|ra(n6‘4 4<9|o|

?2 %%’rg o-%Ehy?ammo)Q-

( 2R, 3R, 4)BRpurp-J-AlH(-@ethy-iaprol/$-yPtetghidrostyrard-mestem no) 2

- chl or o hydrochloride
purin-9-yl]-5-(2-et

hyl - 2Ht et razol

5-yl)-tetrahydro

]-21 -abcgtgf?-/Zl -ZZ,%J?%%?O%%H -%-yl)-

-furan-3,4-diol Step CDI: Acetic acid
t(ﬁ)l?l’ SZ)HHE( SRémAbngr?geatcetlcyac% (ngSBF“RS}»S

c rﬂ@ﬂbylmmfmgﬂ yiHptrahy gro-fusarh3-yLeSter (NG 994388T7) 6L g RY13mmohahy
dr g4 éﬁ.ﬁ@&ﬁhéﬁbppﬁ%@ﬁoﬂb 821 4,018 nﬁ%ﬁﬁﬁ&ﬁ@&hﬁo @fsagOQﬁﬁﬂ\mol) in

2@&% zg"g is %tlr eg uﬁ&el?gélgﬁr? agmg%)‘\ere ’oﬁaR P dv§r§ ght %‘igr cgc))wlg to room
RS fiTdr d"' Hé‘? ﬂdC@d yhe ‘593(@-08'6'?1@/'[5 SERaEeAGR concetipted

tetrahydro-furan3-y

| ester hydroch

loride (Step CAl) by

replacing acetic acid (2R 3R 4R 5S) WO 2008/ 006563

PCT/ EP2007/ 006156
-purin-9-yl)-5-(3et
- 3-yl

-39 4-acetoxy- 2-

hyl -i soxazol - 5-

(2,6-dichloro
yl)-tetrahydro-furan

ester (WO 99/38877) with acetic acid

(2R 3R 4R, 5R) - 4- acet oxy- 2- (2, 6-di chl oro- puri n-9-yl)-5-

(2-ethyl -



2Htetrazol 5-yl)-tetrahydro-furan-3-yl ester (W
98/ 28319). Step CD2: (2R 3R 4S,5R

WQ@2{08/00658) - 1- Benzyl - 2- hydr oxy- et hyl am no} 2- chl BCDEP200TI006156
9-yl]-5-(2- ethyl -
H tetrazol -5-yl)-tetrahydro-furan-3,4-diol The title
conpound is prepared fromacetic acid
(2R, 3R, 4R, 5R) - 4ecet oxy-2-[6-((S)-1- benzyl -
- hydr oxy- et hyl am no) - 2-chl oro- puri n-9-yl]-5-(2-ethyl -
Htetrazol -5-yl)-tetrahydro - furan-3-yl ester (Step
CDI) anal ogously to (2R 3R 4%8:5S)
2-[6-((S)-1- benzlyl-2 hydr oxy- et hyl am no} 2-chl oro
- p‘ar"?‘fvpgl 3fforagbe tle spraRAuUNY whishdy wied inghe nextssteparihent buthefr an
3, duritkdabdn. (\B1eg85GA2) . I nternmedi ates CE and CF These
i nternmedi ates nanely, (2R 3R 4S, 5R)

2- §fop LA2: 22@3184& gis) el (X y-BEtaR 2YHy A6y Pathyimintgd Rioe -9 y1Ps -3-

u( n-9- yI
et hyl - glfroégzol > g) teF?hy?m furaﬁ/‘a{rjlgl furan-3,4-diol (Inte

r medi at e CE) and (2R 3R 4S, 5R)

2{2- Chl or 0- 6- (2, 2-di phenyl et hyl am no) - punn-9-yl ] - 5-(2-

et hyl - Pisoluanohagstic acBLER BR ¢ BOShydoy-1-(r @R-1Penzyts -bydroxy-ethyl

(| shigs)yzefiordtrRridh-))5-83-8nyIs64a 3618 41 2kahyaeOMSh ¥ -yt €ster hydrochloride

I n ?erfrﬂ%?r} ﬁt@%g[%h rfo?)m lagbﬁ@q_orafinn Wrﬂ_ 3:1 II'\]/IeOH/ chlr060fc?rrln)av e
g3ted Mthf%qrﬁ@@pcéqsgug@arbonate solution (10 mL). After stlrngg at RT overnight,

( 2R aR:tiborbdire 8 difuled@lith OCHMGtdr Andtke bglrecyydrtios isseparatedOfhe

urér@an@'ﬂo"t&m é con(c%ntrated in vacuo to afford the title compound. (MH+ 501
- hydroxynet hyl -i soxazol -5-yl) -tetrahydro-furan3,

- A RbmadisR 8@d - Acetic acid
(2R, 3R 4R, 5S) 4- acet oxy- 5- ( 3- acet oxynet hyl -i soxazol 5-yl
) 2- ( 2- These intermediates namely,
chl oro03- (2, 2-di phenyl et hyl anmi no) - punn-9-yl }-tetrahydro
-furan-3-yl ester WD 2008/ 006563 PCT/ EP2007/ 006156

- 40 QR&ﬁmz @dﬂ,@ aﬂlsh(l ﬁléd%éng%y )ggniyﬁmmo}Z chloropurin-9-yi}-5-(3-
( 2R, SRy-4p%aBhH-yii-teirabidmciprap-3(d3iat Jeteronediate tOBY:|and
i soxazol -5-yi)
2-(2,6-dichloro-purin-9-yl)-tetrahydro-furan-3-yl
est eR RERG®SSS-B3BZHIyq 6 23, 2diptginpletwipinatbFophia iy he-(Betbly HSbREA-5-
In thahy i -Fukdneh -SiBdRemAdiatd )  at mosphere of argon
at OC overnight. After cooling to RT, 0.1 MHCl is
aclierreparévanalpgranly to Ipenrediets CAdpy agrdecind (Ar2chminpaiwhenypepped! ol
| it @eldpprbsriadd dnied the titled conpound which is used
in the next step without further purification. Step

n&é’u& Bogﬁregﬁlssm-z-[s«s 1-Benzyl-2-hydroxyethylaming) 2 chioro-
2-Chloro

ok bt oxyrebHGPSNSAATYY f%t%fr Bl rapad ot

3 4-diol A solution of acetic acid
1)

R b Ao 0 FolaR S AR S G5 8 o

- 9-y1] - t etlarerhyrid reyifSu® thy 2 Htetrazglideyl)€t@hydno-C@@n Byl ester
MeOH chl orof orm (3: 1 MeOH chloroform is treated with
saturated potassium carbonate solution. After

stirri ﬂﬂ tl@é co%o@’n\ﬂesr ﬂé&@d’anj‘élb&)uglﬁl@‘a‘cé&%cn’d@FQZ&A’t%@ﬁiH\McEthy

an

o eIt PSP ENy B P D AU DS T BPEP ohe

|tqtqa@)diro iy@m@fqu@pr hydmachieriged Btep €AOMY replacing acetic acid (2R,3R4R 5S)-
(2R, 3R, 4S, 5S) - 2-{6-[ 2, 2- bi s(4- Hydr oxy- phenyl ) - et hyl am
noj - 2- chl or o-
purin-9-yl)-5-(3-hydroxynet hyl -i soxazol -5
yl)-tetrahydrofuran3, 4-diol The title conpound is
prepared fromacetic acid (2 R 3R 4R 5S)4-acetoxy-5-(3
acet oxymnet hyl -i soxazol 5-yl)-2-(2,6
-dichloro-purin-9-yl)-tetrahydro-furan-3-yl ester



(WD 99/ 38877) anal ogously to (2

R, 3R, 4S, 5S} 2-[ 2-chl or 0- 6- (2, 2- di phenyl - et hyl am no} pur i
W®2008/006563 PCT/EP2007/006156

9-yl }5-(3-hydroxynet hyl -i soxazop5-yl)-tetrahydro-furan

3,4-diol (Internediate CG by replacing 2,2

- di phenyl et hyl am ne with

4,4" - (2-am noet hyl i dene) bi s-phenol (Internediate A).

I nternedi ate Cl

(2R, 3R, 4§, 55) - 2-[ 2- Chl oro- 6{( S) - 1- hydr oxynet hyl - 2- phen

yl et hyl am no) purin -9-yl]-3"-(3 -hydroxynet hyl

-i soxazol - )-tetrahydro- furan3,4 diol The title

Coﬁﬁmz](%GﬁlF%%pg@-q ylb’}ﬁSg&'@quang -¥)-tetrahydro-furan-3-yl ester (WO

( 280/ 3R7 A Rith &efe AR A BRABR5RB4-acetoxy -2-(2,6-dichloro purin-9-yl)y-5-(2-ethyl-

aC?H‘Pé&)éEB%B Dy letrérﬁ/%% Sy Mdster @ 39%12@319)

-dichloro-purin-9-yl')-tetrahydro-furan-3-yl ester (WO

99@%?%;3?@%@9@)? %’(5;‘? EQ&F}% I&ﬁbﬁ/ﬁjﬂ)\){lamm?‘ﬁ chioro-purin 9-yl]-5-(2-
9- yl } 5- ( Bk Y\'Wt’qhé BRrstP!) - t et rahydro fur an
3,4-diol (Internmediate CG by replacing 2,2

- d' DhePrMé ﬁiéf&b!rhé’dm@@ VipbBd from a&t:@&ud’@%ﬁh%ﬁh@&@&@@ 6-((S)H1-

| n?enzyl—Z gf%r? OO%xlor(r)\%o) §chloro-;/>u%ﬁ% yﬂ 75{(9 etg):lll %QI tetrazc:)l'l 5-yl)-tetrahydro -

( 2B R, YASHE te2CP B apB)goushBe PARAR. 45, 55)d o« §)- elangi-arhydiexy -
2 etﬁ;hérﬁlﬁd}thIBrU folutth-9 Pt 53l ety -6 XabB 51 ly-detrahy dro-furan 3,4 -diol (Step
%razol 5-yl}tetrahydro-furan 3,4-diol The title

conp und is prepared in an anal ogous fashion to
(2,R ! é(?l;,eSE?:.and - benzyl -2 Htetrazol -

4 0r 0-6- (2, 2- di phenyl - et hyl am no) - puri n-9-y
I ] tet TR thicPmedidled idRely3, 4 -di ol (WO 99138877) by
replacing 2,2 -di phenylethylamne with
(S)-2-am no3- hen | - propan-1 -0I. Internedi ate CK
(2R @g 35;%855@ ﬁ-@zgéﬁgwydrg)m-phenyl)-ethylammo] -2-chloro-purin-9-yl}-52-
t et r enpb HAetipkgl-5 59 {rahydroXudan-3,4 bt (myainediate CPhamy | )
et hyl am no} 2chl or o- puri n-9-yl }tetrahydro
-furan3, 4-diol The title conpound is prepared in an
anal @Rsas 5832 {00hidro-6{(2 Rdigieniieés iy Rinind) {uan -9lyg8 23-Ethid-2 H-tetrazol-

H- te
ggﬁfe%hg?ﬁ) (;lér?)n %4?3' (Ifteéme%aéen?/':l) et hyl am no) - pu
r | a’ne Prepdrdd-dnaibgomlly driotemfedia@ITD L, réplaciib 05)-2(AMMoXBARBBA-propan-1-ol

bYwith®td RploPéhtelanging di phenyl et hyl amne with 4,4" - (2-
am noet hyl 1 dene) bi s- phenol (Internmedi ate A).

Pr

B e e e e i A

-5-(2-ethyl - i}-hydroxymethy -isoxazo -5-y|)-tetrahydro uran-3,4 diol

tetrazol -5-yl)-3, 4. di hydroxy-tetrahydro-furan-2

yl §tep9d:tp Wbkt Y2 7, 3R BN Bé)QMothﬂl é’e(aacetoxymethyt isoxazol5- {1)2 12-
ste

'1Y' )( 2R 3 (pg-g (?%—lehenyl-eYhy?ammo)-punn 5' f {e rahy ro-furang-yle P

S, 5R) - 2- [6 (2,2 Di phenyl - et hyl am no) - 2- ((R) - 3- BOC

am no-pyrrolidin-1-
yl)-purin-9-yl}5-(2-ethyl-2Htetrazol 5-yl)-tetrahyd
ro-furan-3,4 -diol

(2R 3R 4S,5R) - 2-[ 2- Chl or 0- 6- (2, 2- di phenyl - et hyl am no) -
purin-9 yl}5-(2-ethyl-

tetrazol -5-yl)-tetrahydro-furan-3,4-diol (Internediate
CF) (1 g, 1.82 mol), (3R -3-(BOC- am no)pyrrolidine
(1.02 g, 5.47 mmol) and sodiumiodide (273 ng, 1.8 2
mol ) are dissolved in acetonitrile (10 M.) and NWP
(0.5 M.). The reaction mxture is heated using

m crowave radiation at 160 C for 30 minutes in the
Personal Chemi stry EnrysTM Optim zer m crowave
reactor. The reaction m xture is concentrated in vacuo
and purified by C -18 reverse phase colum

chromat ography eluting with acetonitrile:water (0.1 %
TFA) (grad| ent O 100% acetonitrile) to afford the

o VAN SN AT nry FNeoNT | e =] /NS A ™~



-42 Step 2: (2 R3R 4

S, 5R)2-[2-((R)-3-Am no-pynrol idin-1-yl)-6-(2, 2-di pheny
WO 2088/h965631i noO) - PCT/EP2007/006156

purinb5-yl]5-(2ethyl-2Htetrazol -5-yl }tetrahydro-furan-

3,4-diol trifluoroacetate

(2R, 3R, 4S,5R) - 2-[ 6- (2, 2- D phenyl - et hyl am no} 2{(R) - 3- BO

C-am no -pyrrol idin -1

yl)purin-9-yl]-5-(2-ethyl-2Htetrazol -5-yl)-tetrahydro

furan-3,4-diol (Step AAl) is dissolved in DCMand TFA

and stirred at RT overni ght:%The reaction nmixture is

concentrated in vacuo to afford the titled compound.
St ep 3-A mixture containing acetic acid (2R,3R4R 5 S)4-acetoxy -5-(3 -acetoxymethyl-

1- (6ol B=y)B-(0 B,dhiblo phanylipttanl @okurm Oy bt RVORASs ) - 5
( %2 %Fpné(rldkﬁ'\b%;nﬁg E%BIIPEE Il'ln %prE is stirred under an lTe tmosphere ofzar%/oln at

g,ICrodPrplaptnAfrt%)é%_hyge ttng%B 1W—lﬁlggg§§ etﬁtiyrp?qﬁ@ét%{\lsgparated and
t I cdricertiates getaadado éfQJRI tBRtltlé&Sp(ﬁﬁ@ourRi-v[/tﬁ:h(s( U=k Bin the next step without
AmtuRRerRMfic®loh di n- 1-yl ) - 6{ 2,
- di phenyl - et hyl ami no) - puri n- 9-
yf P&r CE2e@RHRA IBSIER rChionl 6-8-3dighenybethdéryide)ouingd-ahs-8; 4- d
| OhydkdirhdthRIsORe 85 ) Retr@Rird Bk ¥ d Iy - benzyl) - carbam c
aci d phenyl ester 8I ntermedi ate BA) are dissolved in
met hanol and TEA. The reaction mxture is heated
usi ng i selubivAp) acetiaghihe R 3.4 &6 Siberelonot-(33etaiymetwisisgxgzot 5-y!r
t hep@eros&malduﬁﬁbmmwammanmms@:Mtémuym -Hedn-3ay! estenaep CG1) in
r eﬁ@él@/@hlorgfgﬁm (3@ %?F@cﬂlomf%}% @eéte% with QﬂGr@fga E& ES%QHH darbonate

vacyo an rse

Crtat LSS BV S i FroLBB g e PO 9 e o4
TFﬂyam@oa@n srsepafated) JDormeme ration fsi dordentratedif fageeltotafferd the titted
ti¢dn@dungconmpound. Exanpl es 2-36 These are prepared

anal ogously to Exanpl el by conbining the appropriate

stmiérme&atemﬂlahdsfsrspmsﬁablbes(lmymd} héy ety Ritnifdi2Chioro-

\II3VIAE II;D; he E)e(l ppr o riga I-9{51)}0-5 Eﬂ\e gx:xymethﬁ-lsoxa ol-g -yS-teqrEEng'oFuranc 4-diol

1-{(R-1-[9- ((2R 3R, 4S, 5R) 3, 4- Di hydr oxy5-[ 2- ( 2- hydr oxy
et hyl') TRHitle t@hgodiaDb Frelyaréd froat dcatityudit (2 & BIR AR5 8y-4ydckBxy 2(R2

i d%{% gﬂ%] Ec}f(g?on?: 9@%-&% %:P&#&M?m é-yé-tgt H%For 1 a'nq )pester
9/

8T 7, g T OERX%OQF%? SSS)—2-{2-d1|oro-6 (2,2-diphenytethylamino)-purin-
R) %ylf@(aaemthemﬂ-nstoeam v)-tefiehydird-fuBand3, 43di bl yidteowegicteat G)etyy d
I OrepifidiHg22 -diptrelidtnyPartire vath 4Gkt Qléﬁn%lamﬁhé}%ébtﬁ&m@% ﬁheﬂéeiate A).
n-2-ylJ-pyrrolidi n-3-yl}-3-pyridin -3- yl-urea

20/9&4,9&%5@31 F(EE&EE?QQ)H BXo6- 64(8?‘341@6)%{&%?’9%%& S

repared from
R 35, 4R, 5R) - ZPAHERAIN SIS PRty pesaplf ey
chl or 03- ( 2, 2-fdiapRdrdj¢!l- et hyl ami no) - purin-9-yl]-tetrahyd
ro-furan-3, 4-diol (WO 99/38877) and
ridi t.er |
Eé) anﬂ?eght% E%n?p%npcq%%aqgﬁ 90:1?&%@%@%% 4I£ %§54 -acgtg {
1 qctstpg,ymgth[/lgsongpg gFg-@G-dlchloro-punn -9- y )-tetrahydro-furan-3-y! ester

we)qmaesm inatbyouslyo R (FAR 4 S)-2-420dhiobo-84(2) 2~ digHe hya By e @ inb }urin-
5 1h dr methyl lsoxazol-5-y| )-tetrahydro-furan -3 4-d|ol ilntermediate CG)b

y
y"?ﬁ '%Q”B??*E‘?Q‘% lf%‘ PP %2 §51Drﬁt3—p6|ﬁnyb-¥ro Py ol idimn-=3-

1-{(R-1-[9- [(2R 3R, 4S, 5R) - 5- (2-Benzyl - 2Htetrazol - 5-y
l)-3,4-di hydroxy tetrahydro-fu ran 2-yl]-6-(2,2

- di phenyl - et hyl am no) - 9H purin-2-yl]-pyrrolidin-3-yl}-
3-pyridin-3- yl-urea in EtOH under an inert atnosphere
of argon is treated with 10% pal | adi um on car bon

foll omed by amoni um formate. The reaction mxture is
heated to 50C for 4 hours and then filtered through
celite(r). The filtrate is concentrated in vacuo to
afford the title conpound.




Step 3:
1-{(R 1-[9-{ (2R 3R, 4S,5R) - 3, 4- D hydr oxy-5-[ 2- ( 2- hydr ox
WO 2081096363 2H-t et r azol - 5-yl ] PCT/EP2007/006156
tetrahydro-furan-2-yl}-6-(2, 2-di phenyl - et hyl am no) - 94
purin -2-yl]-pyrrolidin-3-yl}-3- pyridin -3-yl-urea A
solution of 1-{(R-1-19-((2R 3R 4S,5
R) - 3, 4- di hydr oxy-5-(2Htetrazol -5-yl)-tetrahydro-
furan-2-yl]-6-(2, 2-di phenyl - et hyl am no}9H purin2-yl]-p
yrrolidin3-yl}3-pyridin 3-yl-urea in DWW is treated
W t h potassium carbonate f ol f'owed by 3 -bronoeth anol
and stirred at RT for. 18 hours. The mi xture is then
fi rnermediatafe ARSRSR)2RA(P)s! -Besad 2rtydepxagthy amingd g ghtoro -
Pu pufin -9 315 qRrbaizy|-2Hetrazokslel)-retrakiided-fuban -SA-did! r ever se
phase col um chromat ography eluting with
acetonitrile:water (0.1 %FA) (gradient 0-100%

aC et 0 ” ' Tth% gtge %@%@ﬁs&?@g Rdil ééélgéroﬁgfa&%m? gﬂdzs 4R5R)-2-(2-

an 8?’8&86@?‘?29':? )@s@dﬁ*ﬁ!"@@*ﬁ BV*PF%MR/F ARgopP Uiy ll-feirahygifo-furan-
c aBHail (V&89 /8B8F NN yeplagad 22 -diphanylethytwdinawita (BB)-aming-B-phenyil-

| nbepaefbat es BA, BD and BC, respectively. Exanples

41 44 These exanpl es are prepared anal ogously to

Ex tntgpmediate G K (RR)3S,4R5R) 242 Benzy CHY-Btrazoks-yl)-5-{6{2,2-bis {4-hydroxy-

S, ﬂ%@ﬁkt@tﬁn&}@@ﬁ%b%‘lﬁgl fraroYfulans,ddochl or o- 6
2 -Bi phenyl -ethyl am no)-purin -9-
yI}tetrahydro furan-3,4 -diol (V\D 99138877) wth

2R, 3R_4S 200 / O 6
(PCT / EPE@@WZO%%’E%‘%Q 's(pgﬁﬁ-’; ﬁé H‘?B)?Q; °9é’t’71f)7 Fende R %* 2-(2-
i nb§nzg-=2 tietrazelS ) 5r{2-cf]ﬂoro-9-(%,42-ylp@n@-gthylg@mgWUIIQ-Q-yI]—tetrahydro -furan-
:‘F B 8 laloP@VD 9Bl )by %bléﬁw-&préﬁgetf]\_ﬁarﬁin&m& ¢,4'-Idzi- ol (
n : ese exanples are
pr é@‘gW%th%%ngw‘mL@e éz'pl es 37-40 by repl acing
(2 38 4R 5 | 2- benzyl -

-[ 2-chl oro 6- (2, 2- Bi phenyl - ethyl amn

829;%.;}92; 9 yl L((}?Ht Esa(g¥%u%enyl-eH1y?ammo)-9-{(2R,3|R,4 S R)5-(2-ethyl-2+

(2R, 3S, 4R, 5R) tefragc}S 83 Aylihydtdxy-tatrahydsd -filsary Ry I1-SH-(pBrif -2-y R~
bi s- (4- hydr op)ron&ig BWip3-@ihpirok IRare B rMuSroRsstdtd - 9

yl }tetrahydr o%r an- )S?%f gl gl (ﬁ?ﬁ%ﬁem ate CK)

Car bocyl cl i c Exanpl e npl es Cl1-C84 Conpounds of

f oviepfa (B34S fiﬂé{ﬁrQ 'RDNthY’H?thYH”WOFKi((% -AMINRRY Flidin-1-
shown i n y)-heint®yi}oiethgl-2-alirazol i titatigl i -arangdedialr i ng
such conpounds are described hereinafter. The table

al so s Hrad8-2dpEtipredr@ e diphenvisthylamingiyurimals (2-¢hd-2H-

Extatgzbiedy)-tatrabydrs fukdnBy-disl¢leemiegia®aldry @.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 eluting with acetonitrile:water (0.1% TFA) (gradient 0-100%
acetonitrile) to afford the titled compound.
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yl)purin-9-yl}-5-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-3,4 diol (Step AA7) is dissolved in
DCM and TFA and stirred at RT overnight. The reaction mixture is concentrated in vacuo to
afford the titled compound.

Step3:  1-((R)-1-{6-(2,2-Diphenyl-ethylamino}9{(2R 3 R4S 5R)-5-(2-ethyl-2H-tetrazol-5-
yl)-3,4-dihydroxy -tetrahydro-furan-2-yl}-9H-purin-2-yi}-pyrrolidin-3-yl)-3-(3-
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(2R 3R,4 S 5R)-2-[2-((R)3-Amino pymrolidin -1-y1)-6 2,2 -diphenyl-ethylamino)purin 8-
yi}-5-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-3,4 diol trifluoroacetate 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 Example1 by combining the appropriate starting
compound from Table 1a (Intermediates CA-Cl) with the appropriate phenyl esters
(Intermediates BA-BD).

Example 37 1-{{R)-1-[9-{(2R,3RA S,5 R)3,4-Dihydroxy-5-[2-(2-hy droxy-ethyl)-2 H-
tetrazolS yl}-tetrahydro-furan 2-y[}6 2,2 -diphenyl-ethylamino)}9H-
purin-2-yl]-pyrrolidin 3 y1}3 {3-hydroxy-benzyl)-urea

Step1:  1-{(R)-1-[9-[(2R.3R.4 S 5 R)-6+2-Benzyl-2 H-tetrazol-5-yl)-3 4-dihydroxy-tetrahydro-
furan 2 -yl]-6 (2,2 -diphenyl-ethylamino)}-9H-purin-2-yf)-pyrrolidin-3-yl}-3-pyridin-3-

yl-urea
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yl]-6-(2,2-diphenyl-ethylamino}9H-purin-2 -yl}pymolidin-3 -y} 3pyrdin-3-yl-urea

A solution of 1-{(R)-1{9{(2R,3 R4S 5 R)-5-(2-Benzyl-2 H-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-
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.

Step 3:  1-{{R)-1-[9-{(2 R.3R 4S,5R)-3,4-Dihydroxy -5-[2 - -hydroxy-ethyl)-2 H-tetrazol-5-yl}-
tetrahydro-furan-2-yf}-6-(2,2-diphenyl-ethylamino)}9 H-purin -2-yl}pyrrolidin-3-y[}-3-
pyridin -3-yl-urea

A solution of 1-{(R)-1{9{(2R 3 R4S 5 R)-3,4-dihydroxy-5-(2H-tetrazol-5-yl)-tetrahydro -
furan-2-yl}-6-(2,2 -diphenyl-ethylamino)}9H-purin -2 -yl-pyrrolidin -3 -y(}-3 pyrdin -3-yl-urea in
DMF is treated with potassium caibonate followed by 3 -bromoethanol 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 titled compound.

Examples 38 40

These compounds are prepared analogously to Example 37 by replacing p yridin-3-yi-
carbamic acid phenyl ester (Intermediate BB) with Intermediates BA, BD and BC,
respectively.

Examples 41 44

These examples are prepared analogously to Examples 3740 by replacing
(2R3 S.4R 5R)-2-(2-benzyl-2H-tetrazo}5-yl)-5-[2-chloro-6 -(2,2 -diphenyl-ethylamino)-purin -9-
yl}etrahydro furan-3,4 -diol (WO 9938877) with (2R,3R,4S,5R)-2-[6-((S)-1-Benzyl-2 -
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Carbocylclic Examples

Examples C1-C84

Compounds of formula (i)

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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Preparation of intermediate compounds

Intermediate1 Carbonic acid (1 S,4R)442,6 -dichloro -purin-8-yl)-cyclopent-2-enyl
ester ethyl ester

Stepa:  (1S4R)4+2,6 Dichloro-purin-9-yl)cyclopent2-enol
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[(1,2S 3R 4S}2,3 D ihydroxy4-(4 " hydrox <~

WQ 2008/084563 i azoQ i azo4. 2 yl)- cyclopentyl)-6- ( ( BYT/ER2007/006156
hydr oxynet hyl -2 phenyl - et hyl am no)- 9 F+purin-2-yl J-
pyrrolidin3-yi}- ureido) benzenesulfonanmde C6 3
{(R-1-19 [(1R 2S,3R 4S}2,3D so,raS i hyd-oxy-4-(4
hydroxynmet hyF (~ | ~41 [1,2,31triazol-2-yl) 0.,
cydopenty] }6-((S)-1- ro hydroxynet hyE2-
phenyl - et hyl am no) - 91+puri&- 2-ylJ- pyrrolidin-3-yQ
urei do) - benzenesul fonamde™C6 " \ | \ | "o

1- ((R) - 1-_%_6- 2,2 Bis- ' (9 I 1 (4hxdr_o>9/- pher_1 l) -

ot hyl ArSBFReETpa (1Ro 58 98 rrist) (1 S45)-ded adgfonspisiegenien oo

hy @0 yovat dyibl), trfsib2nzBildendaestaredbalyagivin(¥) (3.20 g, 3.50 mmol) and

Cysblﬂﬁﬁﬁﬁ%bbhéﬁﬁp’fwenmwdﬂmg (sy&mfr 11%0lgd88150 minf] are pidced inan

PY LI e Endeyarnea?moNsplg:eZe > argon Dry dg'éxgéeﬁ;t_eg' he Zs[oznﬁ e
and the reaction mixture is stirred gently for 5 minutes. Triethylamine (20 L) 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 title compound is obtained after purification by flash column chromatography (silica,

dichloromethane/methanol 25:1).

'H NMR (CDCl,, 400 MHz); 8.30 (s, 1H), 6.40 (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 S4R)-4+2,6-dichloro-purin-8-yl}-cyclopent2 -eny! ester ethyl

ester

(1S4 R)-4-(2,6-Dichloro -purin-9-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). Ethyl chloroformate (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 solventis
removed in vacuo and 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 crystallization from methanol.

"H NMR (CDCl,, 400 MHz); 8.20 (s, 1H), 6.45 (m, 1H), 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]

Intermediate2 {(1S,2R,3S,4R)4-[2-((R)-3-Amino-pyrrolidin-1-yl)-6-(2,2-diphenyi-
ethylamino}purin -9-yi}-2,3-dihydroxy-cyclopentyl}carbamic acid

benzyl ester

Stepa:  Preparation of ntermediate 2a imidodicarbonic acid, bis(phenylmethyl) ester
(Chemical Abstracts nomenclature)
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A cooled (0°C) solution of benzyl carbamate (4.0 g, 27 mmol) in THF (100 L) under
an inert atmosphere of argon is treated with potassium iodide (3.2 g of a 35% w/w dispersion
in oil, 28 mmol) portionwise over 10 minutes. The reaction mixture is allowed to wam to RT
over 30 minutes after which time benzyl chloroformate (5.0 g, 28 mmol) is added. After
stirring at RT for 2 hours, the reaction is quenched with water (20 mL). 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 (MgSQO,) 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 recrystallizd from DCM/iso-hexane to afford the title product.

Step b:  Preparation of htermediate 2b

A solution comprising carbonic acid (1 S4R)4+2,6 dichloro-purin-9-yl)-cyclopent2 -
enyl ester ethyl ester (Intermediate 1) 2.0 g, 5.83 mmol), intermediate2a (2.2 g, 7.58 mmol)
and triphenyl phosphine (229 mg, 0.9 mmol) in THF (20 mL) is stirred at RT for 30 minutes.
Tris(dibenzylideneacetone)dipalladium (0) (238 mg, 0.3 mmol) is added and the resuiting
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 MeOH/DCM (gradient of 0-1% MeOH) to
yield the title compound.



"~ cyclopentyl }6-(2, 2 diphenyl ethyl am no) -

9H purin-2-yl} pyrrolidin-3-yl}-3- pridin- I-urea C7
wQ 24086583 [9 H [ (1R 2S, 3R, 4S)-2,3 D hydr oxy- 4PCBHEP2007/006156

hydroxym "~, tetrazol-2yl)- yl) | cyclopentyll & 2,2

di phenyl ethylam no) - 9 Hpurin-2-yl}

pyrrolidin-3-yl}-3-( 3 h dro -be )-urea C7 | MOIi I

4-(3-{(R-1-19 1 [(1 R2S,3R 4S)-2,3-D ihydroxy-4-(

5- hydroxynethy "~" tetrazol-2 yl) "~

cycl opentyl }6- (2, 2- di phenyl et hyl am no) -

9H purin-2-yl} pyrrolidin-38I}- ureido)

benzenesul fonam de C7 3- SS-{(R) 1-[9- "H" | |

[ ($tre 95, dierpgiionofnteympdigtaeoxy- 4- (5- p hydr oxymet hy~

tetrazol-2-yl) "."- cycl opentyl (2

di phenyl ethylam no)- 9 H purin

urei do) - benzenesul f onam d a

PCT/ EP2007/ 006156 - 60

R{P i di n-3-y-

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

Stepd:  Preparation of htermediate 2d

A solution 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
beMeen DCM and water. The organic portion is separated, washed with water, brine, dried
{MgS0O,) and concentrated in vacuo. The resulting solid is titurated with MeCN to afford the
title product. [MH+ 733.40]

Stepe:  {(R)-1-[9-(1 R2S,3R4S)4Benzyloxycarbonylamino-2,3 -dihydroxy -cyclopentyl)-
6-(2,2-diphenyl-ethylamino}8H-purin-2-yl}pyrrolidin-3-yi}-carbamic acid tert-buty!
ester

A suspension of Intermediate 2d (1.03 g, 1.4 mmol) and (3 R)-(+)-3-(Boc-
amino)pyrrolidine (1.03 g, 5.5 mmol) in acetonitrie (2 mL) is treated with sodium iodide (ca. 2
mg) and then heated using microwave radiation at 160°C. After 1 hour, the solvent is
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b ) X gy

9 gS H)?%i? ng\%%rla{? fn vacuo to aftord the title compoun as a brown 011 [MH+ 745]
Step f: {(1S,2R .3 S4AR)4{2-((R)-3-amino-pyrrolidin -1-yl)-6-(2,2-diphenylethylamino)

purin 9-yl]-2,3-dihydroxy -cyclopentyl}-carbamic acid benzyl ester
A solution of {{R)-1-[9-((1 R,2S,3R 4 §)4-benzyloxycarbonylamino 2,3 -dihydroxy -

cyclopentyl)-6-(2,2 diphenyl-ethylamino)-9H-purin-2-yl}-pyrrolidin -3-y-carbamic acid tert-
butyl ester (1.24 g, 1.7 mmol) in MeOH (3 mL ) is treated with 4 M HCI in dioxane (5 mL) and
stirred atRT 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%
HCI). 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 (MgSO,) and concentrated in vacuo to
afford the title product. [MH+ =649]

Intermediate3 (1R2S,3R5S)3-[2-Chloro-642,2 diphenyl-ethylamino)}purin 8-yI}5-
(4 -hydroxymethyl-pyrazot1 yl)-cyclopentane-1,2diol

Stepa:  {14(1S.4R)-442,6-Dichlo ropurin-9-yl}-cyclopent-2-enyl]-1 Hpyrazot4-yl}
methanol

A mixture comprising carbonic acid (1S,4R)-4 2,6 dichloro-purin -8-yl)-cyclopent-2-
enyl ester ethyl ester (Intermediate 1) (1.00 g, 2.92 mmol), (1Hpyrazok4-yl}methanol
(preparation shown below) (0.34 g, 3.50 mmol) and triphenyl phosphine (0.115 g, 0.44 mmol)
in deoxygenated THF (10 mL) under an inert atmosphere of argon is treated with
Ins(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 title compound.

Preparation of (1 Hpyrazot4-yl}methanol
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ethylamno]-9 [(1 R 2S, 3R, 4S)-2, 3- di hydroxy-4-5- "~

hydr oxymet hyl - LI tetrazol -"°<yl) " cycl opentyl}9l +

purin-2 yl}-pyrrolidin- 3-yl)-33(3-hydroxy- benz 1

-urea C8 1 1 "o HO" 4-[3(( (6-[2, 2-

Bi s- (4-hydroxy- ", 9P"4 phenyL)\-ethylam no] 9-[(1

R2S, 3R, 4S)- °~ 2, 3-di hydroxy-4-(#5- " hydroxynet hyl 1-(

tetraz GI—E{Iﬁlpyda)ole carboxylate (10g, 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 mL, 100 mmol). 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 solvent is removed in vacuoto give the title

compound.

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

Stepb:  (1{(1S.4R)-4-[2-Chloro-642,2-diphenyl-ethylamino)-purin-9-yi}-cyclopent-2-enyl}-
1H-pyrazol-4-yl)-methanol

A mixture comprising {1-[(1S,4R)4 {2 ,6-dichloro purin-9-yl)-cyclopent-2-enyl}- 1H-
pyrazol-4-yl}-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 mL) is stirred at 35°C for 3 days. The solventis
removed /n vacuo and the resulting crude residue is partitioned between DCM and 0.1 M
HCL. The organic portion is separated, washed with water, brine, dried (MgSO.) and
concentrated in vacuoto afford the title product.

Stepd: (1R2S,3R5 S)-3-{2-Chloro 6-(2,2-diphenyt-ethylamino}purin -9-yl}-5-(4-
hydroxymethyl-pyrazo} 1 -yl)}-cyclopentane-1,2-diol

(1-{(1 S4R)4{2-Chloro-6-2,2 diphenyl-ethylamino)-purin -9-yl]-cyclopent-2 -enyl}-1 H
pyrazol-4-yl)-methanol (0.84 g, 1.64 mmol) and NMO (0.39 g, 3.28 mmol) in THF (20 nlL) 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 resulting crude residue is partitioned between DCM
and 0.1 M HCI (a small amount of MeOH added to improve solubility). The organic portion is
dried (MgSQ,) and concentrated in vacuo. The crude product is dissolved in hot DCM to
form the title product as a precipitate on cooling.
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ethylamino]-purin-9-yl}-2,3 -dihydroxy cyclopentyl)-carbamic acid benzyl ester
(Intermediate 7); and



O A solution conprising carbonic acid (1
S, 4R)-4-(2,6-dichloro-purin-9 -yl)-cycl openf2- enyl
we0wroeshyl ester (Internediate 1) (2.0 g, 5. 8GTMR2I0¥/006156
Internediate2a (2.2 g, 7.58 nmmol ) and tri phenyl
phosphine (229 ng, 0.9 mml) in THE (20 nL) is stirred
at RT for 30 m nutes.
Tri s(di benzyl i deneacet one) di pal | adi um (0) (238 ng, 0.3
nmmol) is added and the resulting mxture is stirred
at RT for 1.5 hours. The solvent is renoved in vacuo
and the crude product is pu?‘%‘fi ed by chronmat ography
on silica eluting with MeOH/ DCM (gradi ent of 0-1 %
MeOH) to yield the title conpound. WO 2008/ 006563
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yl-ureido}pyrrolidin-1-yl]-purin -9;yl}-2,3-dihydroxy-cyclopentyl)-carbamic acid benzyl ester
trifluoroacetate (35 mg, 46 umol) in ethanol (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



(MgS™) and concentrated in vacuo to afford the title
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PCT/ EPR@Q:6mpPaLHd Btprepaktd-andtidobsiNo Eikbripid=t Byieplydirdzzal -anine

c ﬂyﬁ%wcﬁkﬁucﬂ/ﬂéﬁr (SZeL ﬁ@ltmk’&ne‘ N sxﬁ:lé ésfér Eblurifi caEi)?n is carried

oven ried under an argon. Dry
by 188 sRPase ?‘%U@&Wa&grmw b 1%83 8r1B%P%e§>"'tf"e in water —
a@di"/ﬂFd’m [MH+71BiI6Bi um al um ni um hydride (1 Min THF,
100 ni, 100 nmmol). Once the addition is conplete the
r Eaatples\ICHC48 ure is stirred at 50C. The react| on is
shown to be conplete by NVMR after 4_hour
r eact |T(5‘ﬁsﬁﬁ"i?1&’?%°ﬁ"§e EE?BFré?ja'&'?ga‘ff'Vl 2 @‘aﬁ‘é’(% bé(h‘&'"@ fe appropriate
I stagihg aimpound(either Inernepdiareci et 8) sidtidocysmate in §téh Barilby utifgtne
15‘49,%3%14,9&%%)@&@@, P M) and finally water again

he solvent is renoved in vacuo and the
soI id Thgserﬁlxammb donta@inB0irorytbedyiuarups are prepaibd asfollows:

|r ?—tﬁyg%ﬁﬁbén%)%@)ggﬂcggrg %Néfy%et ter%%dni(@ﬁA?andTl‘ﬂ%nﬁéylaYﬁy or8)
g 65'" M?)%N M—‘#&A %h%ﬁ:a tgm n%gbre is heated Ltsgg mﬁ_ﬁwav%{agﬁtlon
be at 10 C{fer]_SOguqutes and then the solvent is removed in vacuo. Purification of the crude

-4-[2-Chl oro-6{2, 2-di phenyl . et hyl am no) -purin-9-yl]-cy
cl opent - 2-enyl } -



1 H pyrazol -4-yl)-nmethanol A m xture conprising {1-[(1
S, 4R) 4- (2, 6-di chl oro. purin-9-yl)-cycl opent-2-enyl]1 H

W@oaaeiset- yl } - met hanol (0.675 g, 1.92 nmol ), PCT/EP2007/006156

di phenyl et hyl am ne (0.398 g, 2.02 mvl) and DI PEA
(0.298 g, 2.31 mml ) in dry THF (20 nmL) is stirred at
35C for 3 days. The solvent is renbved in vacuo and
the resulting crude residue is partitioned between DCM
and 0.1 M HCI. The organic portion is separated,
washed with water, brine, dried (MySOH) and
concentrated in vacuo to affdrd the title product.
Step d: (1 R 2S,3R 5 S)3-[2-Chloro
3- Qrgqugt_ Wirﬁﬁ@ﬁyhas@pﬂwﬁgﬁrmtmy gscg;qth'i' g]t{. -100% acetonitrile in
h%/‘ddita?(—)mﬂt NyA)-aportsre broducy Wiictay GkénarBighBept 22mé B Qlsing thk

I
d%% og?]a;/@ucé %%@%g)t&%ﬁﬁdr{%fnfﬁomg% dopent 2-enyl }-11+
pyé les ‘E4¥| -met hanol (0.84 g, 1.64 mmol) and NMO
( mol) in THF (20 rrL) is treated wth

OSM UMThek wxmﬁds(aze Prbpdpdd AaBdeus kdxamPlei1 by &mb%ﬁag tﬁéﬂ d
st %?rproggatgét?nﬁég c%}ﬁgglpﬁ glnttermed-g §3 %P \ r)w/wth %e E:;gpn?pntag 8 dl esters

& Ped que™ S
be Infemediaes\BA8RY 0. 1 M HCI (a small anount of MeOH
added to inprove solubility). The organic portion is
drExapplel#8804) and concentrated in vacuo. The crude
product is dissolved in hot DCMto formthe title
pr¥eutt EK)-&GpReNighetydedylamine)dtiunng2-y\y 20083 -pIp&Eaaic acid
PCT/ EP20QHH38Pdsas -67- Internedi ates 4a-4h Table |
Intermediate Structure Name 4a , , (1R 2S,3R 595)-3-[2
Chl oro-6-(2,2 | di pheng 0)-purin-9-yQ5{4
hydr oxynet hyl - [1 2, 3]t S - cycl openta ne
1,2-diol 1 N C]—|4b(1R283R58) 3[2
Chl oro-6-(2,2 I di phenylﬂ hyl am no) - puri n-9-yl]-5-(5-

hydr oxynet hyl -t et razol Ij'%l) cycl openta ne- 1, 2-diol

N/ ~. NC WO 4 S, 3R 5S)-3[2
Chl oro-6((S)-1-

hydr oxynet hyl - 2- phenylH et 'F1yl or)N urin-
0- y|}5{4 hydr oxynet hy - pyra ' ©
zol -1-yl)-cycl opent ane-1, 2 di ol 0>I\<|'1

(2-Chioro-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+)



ci lao" 4d (1 R 2S,3R5S) - 3-[2-Chloro- 6-((S)-1-
hydr oxynet hyl - 2 phenyl - et hyl am no) - puri n-

w2098/ B5¢34- hydr oxynmet hy-[ 1, 2, 3]triazol -2 HN  PCT/EP2007/006156
yQ cydopentane-1,2-diol ~ N/ N C HO OH 4e
(1R 2S,3R,55)-3-[2 Chloro- 6-((S)-1-
hydr oxynet hyl - 2- phenyl - et hyl am no) - puri n-
9-yl}5-(5-hydroxynet hyl tetrazol -2-yl) "
cydopentane-1,2-diol NIN/ NO N 110 CH 10"
(1R 2S, 3R, 55)-3-(6- [2,2-Bis-(4hydroxy- |
phenyet hyl am no] 2chl oropu - %7 n-9yQ 5{ 4hydr oxy
net hy1- pyr azol - 1-yQ HN cycl open tane 2-diol HD N
~(§fep% t {(R)- de Me@ﬂ%'swdﬁﬁﬁ%ﬂwqmﬁmeml@@yb -SH-
| nt er med paine ity HEIkiALeyNaMRmic48d MRbLUY! ester
(1R, 2S, 3R 55)-3-{6-[2,2-Bis; (4 hyroxy | phenyl
- et hyl am noj - 2chl or opurin .
(4- hydroxymet hyl [ 1, 2, 3] tr kaz®
cycl opentanel, 2-diol No ~ Ig~
(1R 2S, 3R, 55)-3-{6-[ 2, 2- Bi s+{(4- hydr oxy-
phenyl } et hyl am no] - 2- chl of op r| n-9-yl }-5- (5hydroxy
nmet hyl -tetrazol - 2-yl) - c;(xc ijﬁane 1,2-diol NN N

SO
><‘

{(R)-1{6+2,2 Diphenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-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. (1S,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)-9 H-purin-2-yl}-pyrrolidin-3-yl}-carbamic acid tert-butyl ester and sodium
hydride via syringe. tris{Dibenzylideneacetone}dipalladium (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/methanol 25:1), giving the title
compound. MS (ES+) m/e 582.62 (MH+)



NN NN, " NO NOON The internedi ates shown in the

Table 1 are prepared anal ogously to Internediate 3 by
WQUEOSIgeEE3e appropri ate 5-nmenbered heterocycl i cecl/Eroel/ 006156

in Step 3a and by using the appropriate amne in Step

3c. Internmedi ate 5 3-1socyanat o- benzenesul f onam de To

a vigorously stirred solution of

3- am nobenzenesul phonam de (1 g, 5.8 mMmvl) in dry

1, 4-di oxane (25 nlL) is added trichioronethyl

chlorofornate (.72 g, 8.7 nnDI) and the reaction

mxture is heated to refluxor 3 hours. The sol vent

is renoved in vacuo to Yleld the title conpound which

i sStgRéd \aRBticid (i SrREt 124 iSrtetliteopmroonindngryaridineBy!)-6-

4- socyamma.pnh@mﬂaswofymammieycwérﬁ»z@ﬁﬁpamyl ster

prepared from 4-am nobenzenes de using a

procedure anal ogous to that

3-i socyanat 0- benzenesul f onarmgs

repl aci ng 3- am nobenzenesul phon

-am nobenzenesul phonam de. | ntay

whernedi ate 5) by
mde with 4
pdi ates 7 and 8 These

compounds nanel y, ((1S 2R, 3S, -4-(2-((R3 -Am no
-pyrrolidin-1-yl -[2, 2- b(s (thydroxy phenyl ) -

et hyl am no] -purin Y u

-cycl opentyl )-carB8 aq?l d benzyl |esy éV

(Internmediate 7); ard MD 2008/ 00656 ‘>E&2007/006156

-69 {(1

S, 2R, 3S, 4R) - 4- [2 ((R)S Arri no pyrrol I di n- EY\_yI)-6-((S)-1
-hydrox%neth gw F n1nqg pur i 9-§I]-2 3 .

- di hydH &&/{GégéP&’B a% >}'a"a%ﬂ>ﬁé<ﬁﬁés>a“c V&mﬁe‘fo&?Pe'lé- eay)-SH-purin-
(1271 eny melidin 83t y-c8ipamig agid [eridplarester GAGIngigodissolyed ip dry deoxygenated
| Ntrer (NRAL 2 PPricihe 161 8PL 86deB b the sAABA) CEthyl chloroformate (492 L) is pre-

2d s%olgé ! g,_q,y{zestnq_gngd ?c&ig%?&)\qlse)to e scla?utl'on até)le pjl" eD reac‘?on is stirred

am ne.
1-& («"R) Aqal)[s'g_b[f GQMS shows reaction completion after 2 hours. The solvent is removed

R, i2 &cdi, %)ékd@&ﬁﬂs&lmmdldmodﬁ%%hed(h 0ml)yand partidneddgainst 0.1 M
' h—)@'ﬁ % o%?aﬁﬂﬁa\ﬂer]lﬁ tﬁér?w%heoqlnm%@{ﬁ ?Lp%id%ﬁh@ﬁ b %L) dried

uri n-
er Ml.ﬂsga fi éi anf the(sc:h/elg rwvgd in-vacuo T itle compound is obtained after

S,Mﬁ!)catbn (B lgsp colurm ¢hineamapdgraphhiplicarilichidrordstiignBmedaiB 4@ X i d
| MSeEsh vt ebgl@)mHpyr rol i din-1-yl ] -purin-9-yl}2,3
- di hydroxy-cycl opentyl ) carbam c acid benzyl ester

t rstégmr ggce(saﬁ g héwwumna;@wkh§wee{r(yiltetrazon 2:9); czvcuopem.

yrrolidin-1 -
di phenyl 2‘8%"#)9 Mméya' %’P'i'dﬁ‘ @Y'K/‘fgfbaﬁ“%acﬂl cycl ope
ntyl } carbam c aci d benzyl s nternedlate 2) (0.1
g, 0.15 mmol ), pyridine-3 ; e (0.02 g, 0.17
mol ) and TEA (0.017 g, in THE (2 m) is
stirred at RT overnight. The g0l vent is renpved in
vacuo and purification is carried out b everse phase
col utm chr omat ogr aphy (| ™ Cl O@b
acetonitrile in)water- d?l 0T A) §>Lbact|ons are
coll ected and t /beiyk vacuo. The
remai ni ng aqueoﬁ? po on |s ba th saturated

sodi u

rEarbonic acid (1S,4R)-4-{2-((R)-3-tert-butoxycarbonylamino -pymolidin -1-y)-6-(2,2-
diphenyl-ethylamino)-purin-9-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



bi carbonate sol ution and extracted with DCM The
conbi ned organic extracted are dried (MSO4) and
wa@enmsemisent ed i n vacuo to afford the title proPOEP2007/006156

[ MH769] Step 2: 1-{(R-1-[9-((1
R, 2S, 3R, 4S) - 4Am no- 2, 3-di hydr oxy-cycl opentyl)-6-(2, 2-d
i phenyl - et hyl am no) - 9H pu
rin-2-yl]-pyrrolidin-3-yl}-3-pyridin-3-yl-urea To a
solution of ((1 S, 2R 3
S, 4R) - 4- (6- (2, 2- Bi phenyl - et h7yl am no)
2-[(R}-3-(3-pyridin-3-
yl -urei do}pyrrolidin-1-yl]-

- gisgipsalved | aanysious FRG (10 oﬁ%@%ﬁﬂav"ie&?%?&m%”%'iaawB‘é??sz) is
esédﬂéd tolttid shitrid@ sonaicR t Bre@edchdp iggredkh 5D | Ahalydis tLCMSThosl

HIG#@JH’IMOI]\ 5\‘%” h(ﬁlt’ ”“ﬁé@&@én‘?;s QJmoQ&g/Q Oadué Tt%qm@&n;'pgtmd is

pal fadi um on car action m X
D PERPARY 580 R P AP e, (EPorse RS el 561 NS (£6)
at mesphé(MdHoOf hydrogen overnight after which tine, the
m xture i s WD 2008/ 006563 PCT/ EP2007/ 006156 -70
fibteesed (R b (pl2-Righenttethgladinb Foel(1EAM S Y5 bthyveet bt 2-y) -2 B-
et hanol . d-Wd?m@[cmeﬁtylp-@fq-wrﬂﬁgygigr?ohdlﬁg Wk&@éim@é@d tert-butyl ester
concentrated in vacuo to yi el he title conpound.
[ MH#635] Step 3: 1-{(R)- > RY S, 3R 4
, i mi s AL} 21 3- di hydr oxy-
cycl opentyl]-6-(2, 2-di phenyl - ef hyl"am no} 9H purin
2-yl]-pyrrolidin-3-yl}3-pyrigkn-3 - yl-urea
hydr ochl ori de To, a sol uti on f
1-{(R-1-]9- ((1 . 25, 3R 4)

S) - 4- ami no- 2, “i(droxy C l:l,o entyl)

(2,2-Bi phenyl et My H-Hur - = ] - pyrrol i din-3-y
|'}-3-pyridin-3-yl-ure %17rrg 2 '1) in THE (1 nl)
i s added Z-L-al ani n® hydfoxysuccini m dyl ester (9 ny,

29 pnol(R)-aed2.2 iiphenytetbylanam) @it R4S ps-5sthyt-etrazeleR - gli-cyR@pent 2 -
OVERYINABiirin-2 [yMEby FOIM BL)-chiBarie BBY RALUA ¥REBO0 AE)hidn &ith

c rl#lJ ﬁm%thwkgﬁh&%gee {\f-o%ﬁg Lﬁg %ﬁ) |§ gséb r\]/eﬁk ?-_lk E)Slnty‘bsrﬂﬂﬁu tgg&gg g% in

i SVaiRY 6@8 HhHg|aqded tortaagtifring ﬁolyﬁo&t'meéeqc Lo %’E@‘aatlﬂd é\Pa"éf"s by
C At Sehbwd resaion e@mptiornafdr gears.( The3bivéraisyrerasveld sitvaduo@dd the

atreé:&fé"@ ﬁoﬁ%ﬁ&f ERIEER GBS RHRE anc]r OPMIRS l’HhE b:BQméT‘a%’ér iérw%shed

P PR ERe ie lSge et Hody P pdrTe e fdge e
c dtleieamprolrdosrehtajeady fripsit ¢°§mnu=h@mmogremﬂ (sii3a.100%
aCdihRntetiah@®@mbtRanticdr1- 561 1%6:HOuE () inyeds 48 (MHbi t ] e
corrpound [ MH732.72] . Exanple C2 1-{(R)-1-[9-[(1

" sgédfs 4P-«A- 1({84u§sp9br9¥é?hwam"%?-§-‘{{iRQ‘SQRlS)\d 3-dihydroxy 4-(5-ethyk
i hydr ox

- di pheny%'@%ﬂ%‘y'g dﬁ%af' @q—l-'ﬁ‘ﬁ‘? 12/ 1rgfidin-3-y))-ureido]-

pyrroli dbwgleywyhoaarpmu di n- 3- yI urea trifluoroacetate

This c 0 [ [ epar ed y.to Ex I b
repl ac@@% *gqu f %nyw y'aﬁ" gi( g)fé'ewlate‘fazé'ge@%‘%gpér v
3)CYWHehtylZQ’ng'@'rzrbé}#W@é'aérVihCﬁﬁ)éW'F agidstegputylpglel is fepsatectad in

| SneftRhblic 81t to@Ive the orfRNENKIRE arfieh RirdcAlblitsal NThe Frad arginaiphy

I

( o@LSSan ﬁx_@%&é@fwﬂ%&{&ﬁ% eI ﬁy’&%&ﬁ@gﬁéﬁé@l&ge@ ye%tunégfra]'om
B &plupR ity Egad! 9’3?'6"tEI%Fn‘t5'F gompoyYd i #1eR Q’ef"’l‘f gdinan

appaloous abmner ®tExamplag1,8 iy dy mablaCieg {(MB2R, 3 HitrdrdR-dRnS -emino-
2,7 or 8 and isocyanate in Step 1 and by using the
appropriate succinimdyl ester in Step 3. Those
exanpl es contai ni ng 3-hyroxybenzyl groups are prepared
as follows: (3-hydroxy-benzyl)-carbam c acid phenyl
ester (Internmediate BA) and (Internediate 2,7 or 8)
are dissolved in MeOH and TEA. The reaction m xture is
heat ed usi ng m crowave radi ati on



at 1 00C for 30 mnutes and then the solvent is

removed in vacuo. Purification of the crude WO
wQeeB/N036563 PCT/ EP2007/ 006156 -71 product byPCEBER2®Z006156

phase col utm chr omat ogr aphy (IsoluteTM C18, 0-100%

acetonitrile in water - 0.1 % TFA) affords the

product which is taken through Steps 2 and 3 (using

the appropriate sucdnimdyl ester) to afford the

final conpound. Exanples C49-C84 These conpounds are

prepared anal ogously to Exan%r e 1 by conbining the

appropriate starting conmpount (i nternedi ates3 or

4a-4h) with the appropriate phenyl esters

(| RYeYigieedy P &s? tipheprhethy apinppusn-83 12 Sdisyriropy cyclopentyl}-carbamic

{ ( BBid Berzf eét2rwith Biepberfilee @iy br&ﬁbﬂﬁr@;HyWeLﬁs&yé(ﬂaﬂsvﬂmr r
ol yrgérmeg;atgg)carbamc acid tert-butyl ester HN N N H
N N @)

(ZE%)% @z—l-purrn 6-yl} (2, 2-di phenyl - et hyl) -am ne

added to Boc(R)-3 am nopyrrol | di ne (2 677

e RS e kPR Bl Eek AN e oPons
r e@tqaseived Belaye conpl ete after 30 minutes. The reaction
m xture is then suspendedrin acetonitrile and

filtered. The resultip ecipitate is then dried to
give the title corrpo(h (ES+) me 498 (M+) WO
2008/ 006563 PCi 72 Ster,;_,“,,gp,estZ
{(R)-1-[6-(2, 2-Di nyI ethybﬁb}Q ((1

S) - 4f i ydr oxy- cygt opégqt - 2- enyl )< 9H ur| n

2-yl]- pyrrolldln 3-yl}carbamc aoid tert-butyl ester

HN. NNHO<NI % H NSIN OX {(R-I '

469¥ergllssheme: ny| - et hyl ani no) - 9H pudn- 2-yl | - pyrrolidin-3

-yl}-carbam cacid tent butyl ester (2.5 g) is ;
WA

suspended |n THE (15 nl) under h inert at rmsphere<,
oven—dr i ed JGMassware. Sodi ug y ri dend8e m‘”‘@’"
added%@(fhen erring su dhis is stirr

unti | ssol ution has ocg] me (1 tormedintes
S, 4R) - ci s- 4- Acet oxy- 2- cycl opent an-1 . ol (865 Ny and
tri phenyl phosphi ne (236 ng), re placed in an

oven-dried flask unde an | at nosphere, {this is
di ssolved in THE ( ) Th|s>/’sel ution Iéfﬁ}:d to

t he sol.itt on - cr( 2 Qﬁdlalesz

di phenyl - et hyl, Q) - 9H-purin-2-yl]- pglrdrn@)/bl C

arbam c acid t,nee,rmtém“l,g yl ester and so

Parallel step 1

Reaction of Intermediate 1, in an analogous manner to that used in the preparation of
Intermediate 3,S tep a by replacing 4-hydroxymethyipyrazole with the appropriate
heterocycle, individually, with the heterocycles X-H gives the Intermediates X.



hydri de via syringe.
tris-Di benzylideneacetone). dipalladium (275 ng) is

wao hesio@daed and the reaction is stirred at 50p@/EM0@7/006156
reaction is shown to be conplete after 1 hour by LCMs.
The reaction is allowed to cool and the solvent is
renmoved in vacuo. The residue is purified by flash
col utm chr omat ogr aphy (silica,
di chl or onet hane/ net hanol 25:1), giving the title
conpound. MS (ES+) nie 582.62 (MH+) WO 2008/ 006563
PCT/ EP2007/ 006156 -73 Step 87 Carbonic acid (1
S, 4R) 4- [ 2- &%R 3-tert-but oxycarbonyl am no-pyrrolidin-1
_ yHistergeyclesX 3. B phenyl - et hyl ani no) . puri n
-9-yl ] -cyclvopent - Zw yl e® r ethy% esteroHN % N
0861, 01 ~ i'/p% )23 <~
{(R-1-{6-{2 phefwlu ethwa nof N
R, 4S) - 4- hydr oxy- cyclope 2-gpyl) - guzﬁhrlnys
2-yl]-pyrrolidin-3-yl}- carban1c acid tert-butyl ester

(500 ng) is dijssolved in deox enatedd THE (10
m.). Pyridine Y416 pL NS ad e solu i on. Ethyl
chl or of or mat ex( 492 p& A.s pr |sso vid ing E (2.5

m-) and added, d\opvvl e o t herSel ut hofivat  0€"~The
reaction is stirred at RT. Anal ysis by LCVSx®hows
after hours The solvent is

reaction conpletlon

renoved in w uo resi ssol v in

di chl or onet han Nandd%BHtIO aga?%%?qo.l M
HCl (10 ni). T ayér/u,\tﬁq‘nn shae"w t h

I
water (20 ni) and rlne (T ) drled ver MySO4,
filtered and theé sol vent renovedin.vacuo. The title

CONMPO WH¥krdcolddd 1 bla@ebpadeti @8 fondig! | f i cation by flash
col umm chr omat ography (silica,

di oChk@f(@émtxhQﬂt%/plfgé&@afb%wu@ﬂelature Mcddras) n e 655. 46
(MH). Step 4

S§ RLX%SJ(%%& f(%% 9{9 Egggr}gl %ve(s r-rgélhgln}qn o, the %Jﬂ(espondlng alcohols.

n- 2- rro din nlc aci d
¢ et U PR htoh of e fepetspndng es@¥ SR Ry
- 1190 7pelyletdni ¢ acid (1
S 4R)-4-[2-((R)-3-tert-but oxyccaarrbonyl am no-pyrrolid
i - 1X9dnji-XB0 &2 pipared from the corresponding formyl derivatives following standard

di phemblogsibmybedala®) - purin-9-yl }cycl opent - 2-enyl ester
ethyl ester (760 ng) is added to ethyl tetrazole (125

Eﬁng55|phenylphosph|ne (46 nmg) in an oven-dried
under argon. This WD 2008/006563

Pt/ E RO ARtk b Slal Oht Sl e S S

(10 nL ene t'one
mﬂsm‘ugl tetroxide or ruthenium tetrox1de gives the lntermedlates XA

Parallel step 3

Reaction of Intermediates XA, 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.



added to the stirring solution. The reaction is
stirred at 50 C. Analysis by LCMS shows reaction
waomgloetssdn after 1 hour. The sol vent i s renovRAI/ER2007/006156
vacuo. The title conpound is obtained by flash colum
chromat ography (silica, dichloronethane/ nmethano
50:1). M5 (ESt) me 662.4 (MH). Step 5:
((R-1-{6-(2, 2-D phenyl -ethylam no}9-[(1 R 4
S)-4-(5-ethyl-tetrazol-2-yl)-2,3 -
di hydr oxy-cycl opentyl] - 9FLpur|n 2-yl)-pyrrolidin
3-yl)-carbamc acid tert- butVT ester HNNO =N</ O
NN~NiNY NN. NH HO CH
((PQ)“"fS{(d*(z 2-Di phenyl et hyl ani no) 9-[(1
< ( 5- 2.

N- met hyl nmar phol i ne- N—OXId I S
). Csn1un1tetro*|de 4% i n ter (500 po?ls
added to, the stirring solutlon The reactlon IS
stirred At RT. Anal ysis By LCvs shomed reaction
conpletion after 72 s. The sol ven s renoved in
vacuo and the residy S portioqu
di chl or onet hane and M HClI . The
washed wth wat and brine, driedlover MySH4,
filtered and the %ol vent is removdd in vacuo. The
title conpound isﬁobtained by Fl ash col um
chromat ogr aphy (sr’lica, dichloroffet hane/ net hano
10Q0: 1- 50:1 - 25:1). M5 (ES+) me 696.43 (MH+) Step 6:
3- f@aT¥?6pfl (6 [ bi sphenyl - et hyl ami no]-9-[(1

R 2S,3R 4S)-2,3 -di hydroxy -4 -(5-ethyl- tetrazol-2
-yl ) - cmf%@ﬁeﬁzﬂ ge F'Faﬁ‘SP |"ﬁth3m' Frrgiluper PEIMSR 1 90-110°C, for

- 318¢24) hourseindlodualyh eittze 8-kl xpdse btk depropriate IntermediateZ. The

(( B)a?ﬁlareé RKy& gre?s‘o@'te@%ﬁg\ylhg ﬁrnﬁéélnmy'?tpa)ss 8&&& reversed phase

S 5-ethyl -tetrazol -2-yl) "2,3-dih y r oxy-
cyé\3 %$# P -9FLpur|n 2- yI} pyrrolldln -yl)-carbamc

Hdkd tert- butyl ester is deprotected in nethanolic
tergedi?tee? t he correspondi ng ani ne hydrochl ori de
sal t. Wﬁg,‘gee amne is obtained by neutralization
W t h aqueous sodi um hydr ogencarbonate fol | owed by

elution from a C18 col um MALg\wﬁgﬁﬂlnethanol
gradient. Theptitle co und i SN\, prepar eg~LA\gn
anal ogo\u‘s @ t \EK@V\@CA\ Pepl-b by~yer g
{(1S, 2R 35, 4R 2" 2- (Y R) 3- &mi no WO 80087 00856

PCT/ EP2007/ 306156 -75 = zn z

Y4

pyrrolidin- |)\§\(2 2-di phenyl - ethylanlno) - purisg- 9
-yl }2, 3 di r ox opent y} - caroanyw% acid zyl
est er wi ﬁu h¥ above" f r afi ne alid aci ng~,
pyri di ne- 3-¢Bqgyanat e MAt@ vy Nt er ned te 5. Ela

XYZ Exanpl ess of the stracture XYZ are prepared kn a
mul ti parall el sequence of reactions as described
below. Y NN



X -]CN N H Exanples XYZ \~-f/ rI NHOB SCHz O
Q/erall schenme: I I ~N~ @O0 j X-1// Dthydroxylation
wOoRhs/ede363N CI N Cl \ Cl JI HOB ! CH | nt er medi BIRRBEP2K07/006156
Internediates XA YHNHY N> N ~ C Internediates Z
X\tJ N\L~/ H N ::AOHHO OH ~f-Z Internediates XY

O Parallel step 1 Reaction of Internediate 1, in an
anal ogous manner to that used in the preparation of

Internediate 3,S tep a by repl acing

4- hydr oxymet hyl pyrazole with the appropriate

het erocycl e, individually, Wfth the heter ocycles X-H
gives the Internediates X. WD 2008/ 006563

PCT/ EP2007/ 006156 -76 Het er ocycl es X-H HO HO{HO - O

-0. NNN,,INN~~ bNR/N NN N\JN X1 3, X
X5 HO %@\ o’\ - N N@ﬁ@ X7 xg, X1 /s/
Vi
ON NN ,,}QNN \ ,,/ W) o//\NN N ,,\NH‘
m 212 zn
{ | i
/? //0 //0
7 ~v ~
F : o O N &
|
218 215 216
N
~a ~
Ht!l NH NH NH J
Q. d, e
o] 0 l
y o] i o Py
0//s ~n" /sll\ _ //S NH, 5/1\ o //s ,\
H J N ? 0 I 4 NH, o Nt
z17 218 Z19 Z20 Z21
e |
I SN I NN ' N HN I \N
)
e ¢ P No” P
o// NH, 2
222 223 224 225
~ ~a ~ ~
NH NH NH NH ™ N
P NH, ©\’rOH NH,
7S \\N
NH o
226 227 Z28 z29 230
~
NH \NH \NH
n\ ©\ N, _N.
N ';4 ™ 'NH
o N=p

Z31 ' 232 233



X11 X12 X13 X14 X15 Heterocycles X -H are prepared as
follows: X1 A8 and X15 are prepared foll ow ng

Wda 100&0mbalr e procedures. X11, X12 and X13 ar e RUTAROED06156
by O-nethyl ation of the correspondi ng al cohols. X14
Is prepared by reduction of the corresponding ester to
the al cohol followed by O-nethylation. X9 and X10
are prepared fromthe corresponding fornyl derivatives
foll ow ng standard honol ogati on procedures. Parall el
step 2 Reaction of Internediagtes X, individually, with
ei ther the di hydroxylating dgent  osmium tetroxi de or
rut henium tetroxi de gives the Internedi ates XA
PaPaMPles Yt ep 3 Reaction of Intermediates XA, in an
anal ogous manner to that used in the preparation of
IntermedlateSStepb &gThng 2, 2

- di phenyet hyl anmi ne wit opri ate am ne,
individually with the a H gives the

I nt er medi ates XY. WD 2008/.006563 PCT/ EP2007/ 006156
-77- Amines Y-HC OH oHda VI PHE VTN (N eH
H HT Y1 Y2 Y3 Y4 [ ) \ H H  Y8aaswParal | el
step 4 Internedi at S&Y a?\react ed in ethanol at
reflux, or in D&qﬁf"go 10C \for 18-24 hours,
|nd|V|duaIIy W 1 Vol d ex s''§f the appropriate

I nter medi at eZ. Fhe ®xanpl es XYZ 4 ré& isol at ed
fol |l owi ng pur| fication by mass di rect ed reversed phase

chromat o .Int romediates Z Wiere Z =\ / | O |
\H \ H‘z_[%faE%gép les XY , where X = X2 a further hydrogenolysus of the aryl chiorides,

individually, by transfer hydrogenation using ammonium formate with a palladium on carbon
catalyst in ethanol gives a further series of Examples W.



"\VONOSHHOH\ H H Z1 7Z2 Z3 Z4 NH, ~S NHi
0=-0 HH/OH OONHE= OGS M Z5 Z6 V Z6 WO
wo0&/@ew363 PCT/ EP2007/ 006156 -78 | ~ / p ofPCRHB2000006156
H I pi NNp SS\NH, O-NN zZ9 710 zZ11 712 713 4 1 10

NH /~ FOpooff | Z14 z15 Z16 NH NH NH HN HN N

I/ So6/ pspi0OOHSNI p~NpSN OAS'mi H
Fz17 718 719 720 Z21 NHI ! ,~ HN HN N HN N ~S, NHi

~S0 OH Z22 723 724 725 "al Nv~ NH NH NH NH NH 6S" ~ol

/1 / NH=E OHG6NH2 /I\ NO NHO O

Claims

1. A compound of formula (I)
2
R
HN”

N AN
S

HO' OH

U

or sterecisomers or pharmaceutically acceptable saits thereof,
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:-Cgalkoxy, Ce-Cygaryl, R™ or by C ~Cgalkyl optionally substituted by hydroxyl;
R"is a 3- or 12-membered he terocyclic ring containing at least one ring heteroatom
selected from the group consisting of nitrogen, o xygen and sulfur, said 3-or

12-membered heterocyclic ring being optionally substituted by halo, cyano, oxo,

hydroxy, carboxy, amino, nitro, C-Cgalkyl, C,-Cgalkylsulfonyl, aminocarbonyl,

C Ce-alkylcarbonyl or C,-Cg-alkoxy optionally substituted by aminocarbony;

R?is C,-C galky! substituted by OH, halogen C«C -aryl optionally substituted by OH,

SO,R® SC,-Cgalkyl, CN, halogen, O -C-C,.-aralkyl, or O-C +Cgalkyl, @ C5C 15
carbocyclic group optionally substituted by O -C+C,, aralkyl, C +Cscarbocyclic
group, O-C+-Ce-alkyl, C2-Cgalkenyl, C>-Ce-alkynyl or C +Cs-alkyl, O-C +Cg-alkyl, -
S0O,-C,-Cealkyl, 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 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, C~C,-aralkyl, or C&C;ary!
optionally substituted by O-C#C w-aralkyl, or



726 727 z28 729 Z30 NH NH NH I \ / N~ 61--- ON O L-N

N=N NH Z31 z32 Z33 WD 2008/ 006563 PCT/ EP2007/ 006156
wWOo2908/@xsAapl es WJ _ 01 O 1 H HN N Exanpl es WCTHEPY07M06156

NN HO SOH Z O For the Exanples XYZ, where X = X2 a

further hydrogenolysis of the aryl chlorides,

i ndividually, by transfer hydrogenation using ammoni um

formate with a pall adium on carbon catalyst in

et hanol gives a further series of Exanples W WO

2008/ 006563 PCT/ EP2007/ 006156 -80- Clainms 1. A

conpound of formula (1) R2 “#INC N N W(\/ (1) RN

N' ~-R 3 HO OH or stereoisoners or pharmaceutically

ac c e ff iaBIGeCazaatbgcycliregrapoptiongiiysuistitytedipy Q Cadp-asakyb Cr st h
t hg péo%ér&%duh@buwb@ -OPaikg, cﬁc,-t:pakyl B’r is not a
0 ed . su
et oRaeger a2 gt e BRSPS SR EOHT "G (o Pihqs nrogen atoms
ni t r ogesndppiamglly captdinop fror i id 4 gthes beterastemsgplecied irpr thegroyp
ot her hedn6iEdg bUpgeh @h&ifg b fdtib bBiRg EptienEly sUbSRIGbSy 316 12-

gL bgﬁ’?ﬁgn%rﬂ% r?'e%réc%nc &Foﬂ@éongﬁrq‘g g;qrop\el égg E{?do.%.t'ro‘lz;g%toéés and_

by Cr CBRPEPEYlY coeﬁm"tsrﬁrsm o Sobetretpins B?Jeqﬁ%ﬂdf"&(‘b‘? IR

I S a 3-codsistihg Bt axpgepeneslifiteCeC @aRyl] & Ce-CRgrytopmib@lin subgtituted
at | easgy @pec, bgg(ylhet eroatom sel ected fromthe group
consi sti ng of "nitrog en.and sulfur, said 3- or
12- et AR s NR ECIPIN M NHG(QRT conbHE R T INR R
subst i Reff RHardayR*had, indenddntly, 0% O ~Cg-alky! or Ce-C c-aryl;

R*®is H, C,-Cgalkyl a 3-to 12-membered heterocyclic group containing at least one
ring heteroatom selected from the group consisting of nitrogen, oxygen and
sulfur, optionally substituted by 0-3R* or Cs-Cgaryl;

R%is C;-Cgalky! optionally substituted by a 3- to 12-membered heterocyclic group
containing at least one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulfur, optionally substituted with SOR> CN, or 0-3R*, or

R¥ is a C¢-Csg-aryl optionally substituted by OH, C Cg-alkyl, O-C ~Cg-alkyl, CN, -
C(=NH)NH,, SO,R? - halogen, or a 3- to 12-membered heterocyclic group
containing at least one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulfur, optionally substituted by 0-3R* or

R¥isa C+Csaralkyl optionally substituted by OH, O-C,-Cg-alkyl, halogen, C5Cio
aryl, SO;R® CN, -C(=NH)NH, or O-CsC-aryl, or

R¥ is a 3- to 12-membered heterocyclic group containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulfur,
optionally substituted by 0-3R*

R is CN;

R*is H or C;-Cgalkyl;

R* is H, C-C salkyl optionally substituted by OH or by a 3- to 12-membered
heterocyclic group containing at least one ring heteroatom selected from the
group consisting of nitrogen, oxygen and sulfur, optionally substituted with
SO,R®, CN, or 0-3R* C Cg-alkoxy, CC y-aralkyl optionally substituted with OH,
O-C Ce-alkyl, halogen C¢Cygaryl, or O-Cs-Cigaryl, Ci-Cgalkoxy, CeCigaryl
optionally substituted by OH, C -Cg-alkyl, O -C -Cg-alkyl SO,R® or —halogen;



hydr oxy, carboxy, amno, nitro, C, -C8-alkyl,
C, - C8-al kyl sul fonyl, am nocar bonyl ,

wQ20@8Boed6oky| car bonyl or C, - C8-al koxy opti onal | $CT/EP2007/006156
substituted by am nocarbonyl; R2 is C, -C8-alkyl
substituted by OH hal ogen C6-Cl0-aryl optionally
substituted by OH,  SO02R5, SC, -C8-al kyl, CN, hal ogen,
0 -CrCl4-aralkyl, or OCrC8-alkyl, a C3-C, 5-
carbocyclic group optionally substituted by O -CrCl4
aral kyl, C3-C, 5-Carbocyclic gr oup, O C, -CB-al kyl,
C2- C8- al kenyl, C2-C8- alkyny1 26r C 1- C8- al kyl ,
O Cl-C8-al kyl, - S-C, -C8-alkyl, a 3- to 12-nenbered
het er o&dfﬁ&@r@!}w%%?a@ﬁikﬂg from1 to 4 ring
ni t r oge¥ ifth G, ARLoplipalPARBSie Y THRCHT PRIy, 00T 3ikdx9, FO.R® or
ot her hete&&g&pqﬁ selected fromthe group consisting
of oxy sul fur roup being optionally s
Subet ) PR Cog 8Ky poicnseHEAbIad oh BHer ooyt £ - g SOR
cont ai ni ngr+dhelogenlot 0 4 ring nitrogen atons and
opt i ongdd iy a 6O Y ARB&ed Kb cilcQrofp @&Jmngfh@regét eaé mrgfs

25: fea:‘ ed d;\%rggpom g?qf((g"fﬁ o% tﬁecogr)}gtlescgin&&n? of nQr8¥ O%)gp?n and sulfur
substi t ut erfiopafly @lb@m'@ W%@%IORW to &WQ%WQ}%%BTOUP
PCT/ EP200ddntiHinkSb least 8de rifgdheieoa®m(S3tebiedfrdhaithd @RMP bdnBisting of

I | kyl,
0540 P\ 5 el Qo

C - c§ in p§sated fr@fn @ G rﬁkV.BOPtha"HUbﬁ’éH‘Bégle@Hr@ﬂ SR pehalegen,
group COMNHRT, BIC {0 @Ky bplidhaty stbsi@itedivy hAGHRA, NI “HTE NHE[BIR®, a
option cen e _8r8 E

R R
sul fur, tsﬁéﬁ group being optionally substltut ed by 3-

to 1R% mresHae ade weséne&ws:m @gmmomd?drwm from1
to4g|ngntr$fgen at ons a@g anal | %’contaln %

f r onf1'S £6C 7304 P“ﬁ%f@?‘&%f?%‘i’vd“ CREA FepteaesyypBiipd by
consi st PhEGhalbwyyenCeaatd! SUNR TR”. Cr C 14-aral kyl, or
C6-C 14-aryl optionally substituted by O C/C

]I\_Iéléar a?&&po@o# fﬁlm@? g%@r@m Eoﬁﬁﬁ?ﬁ% nftf\rlze'_r%or pﬁngaceutlcally

Aebigsaliiferreth are, independently, H, C rC8-al kyl
orwr@ﬁﬂnc 10-aryl; R3Dis H C 1-C 8- aIkyI a 3- to 12
“menber ed het erocyclic grou ont aining at |east one._

o i G Br B Gttt PO BAPGL ebn e gUHuent
ni trRYER 3- @xz@@mbaeaihet&b&yﬁwgroup éritamia flovh Stodsihg hitkdRA atoms
by 0- 3?%?8étloﬁglygb%alﬁﬁg idén B%gi other%t%g:%n% sla/eclleg PSm %%rolux

subst i
cont ai rfeRYStiAe °fl°é\f§1§’l‘ a’lﬁ’nsé'f% ) orpep B?‘%&%?ﬁ%’e?”@%‘f”é‘?ﬂ’ bb’PlS‘h?’ by
the gr dll@selﬂylspts)halngulisﬁtutem by magey, oxygen and sul fur,

| 3R4, R3
IOFSJt Ial&?t%se c&% lflrom CJ %Utlﬁygﬁ% hIy gt%@%ef{\}l{ %lg f\sgg%ﬂ_?ndegr()wary?
r Ce- al I@PFWa@SBg?“G@dé’V 2% ha"@ﬁ“ or OC-SflWIH2. SOZRS5, -

hal og8seidied flom NRt"@(o’ﬁ?R TR NQLQDREY Sld MHELQRBN(R R Y,

cont ai het er oat om sel ected from
the gr uﬁ%&"sﬁ%‘% S H@”?ﬁ é“fﬁq%i' ogen, oxygen and sul fur,
opt i onBi’ Isyselselpdiram bi @ olylan@RAe 13memBeged ketefocyclic group
Cr Ct 4- ar adoktyihing ptiéaRdlelrivig Bet&r6atorh sél@tbdipm@hd group consustmg of

O'C(C NCI—;;; Narl th%lsn %Q%%ulfu%p%nglly [ %luied%oggé 't o

12-menbered heterocyclic group containing at |east one
ring heteroatom selected fromthe group consisting of
ni trogen, oxygen and sul fur,




optionally substituted by O3R4; Ramis CN, Ran is H or

Cl-C g-alkyl; Raois H C 1-C a-alkyl optionally
woeubsstoiéwsed by OH or by a 3- to 12-nmenbered PCT/EP2007/006156

het erocyclic group containing at |east one ring

het eroat om sel ected fromthe group consisting of

ni trogen, oxygen and sulfur, optionally substituted

with SO2R5, CN, or 0-3R 4, C rC8-al koxy, Cr7-C

14-aral kyl optionally substituted with OH,

O CrC8-al kyl, hal ogen C6-Cl10-aryl, or O C6-C u-aryl,

C, - C8- al koxy, C6-C, oraryl 'o?i’t'i onal ly substituted by

OH, CrCe-al kyl, O CrCe-al kyl SO02R5 or -hal ogen; WO

2008/ 0083693 RSE®EP2007/ 006156 -82 Rap is H, C 1-C

8- al kyIR s C &F-dEyl optidnalileybstitutdd'by b S - B 18tnembéred htkrocyclic group

(r)g; gral | XOQQ*??Ra{t fedtiefe pr)é He¥droafont sg%ct@mlj KrYrJn thegroup consisting of

L K Firasenany et o oGty SHostiig) wiss OR’, N, or 03" o
C, - C8- @4y b Cs-Cir-a@Bomtibiatix SubstBORFRY OHb £-rBaklod O -@raliRB CNs
a 3- to lcmEmmhar sdwem%@&‘y&lalsqogQ%b@@am%@bﬁ.& @bup

| east one cht%]rgr}ﬂ {Wetag oR& lrg)r;ne?eroa%%tsggcte{ om the 8rogP corg‘spn)g of

consi stin ona
substi t ut é'éf%ﬁ'/‘ W@R@"@FU"‘H QQ*'O'P%Y il@s%ﬁ%@’r(é%‘* °f
het er o®a$ & C- gl atsikyl opbstiaiy sobstiited by DBIASIC TRalkyliHaBgen, C«Cio-

het er oat o) sebgst@d.d L,Q}qwhh%,grco&p a‘;}g)rgﬁl sting of
nitrog pti onal | subst i tuted by

OXy
0-3R %%43 g% o peliprpic Steus ESpIaIIng A g PROHTA) |
substi t ut beferbgtor@iskledBid, fromomcohmﬂtlog@m'trog@( QbR sulfur,
OC-O aI kmbnapsdlﬁn&bayy@wst i tuted by hal ogen,
NR4aRb O)R'c a C(O.C6-C a-aryl optionally
substlt te OH C, -C8-al kyl, OC, -C8-al kyl,
- hal ogéh ’SHBF §02’h{5'* Raa, RabandR care, independently,
H, C, - B8~ K3HC s@lkyl GbtioGal) -salrstitbted BnCiH Bbbyi 253 @& 12Cm8mibdrédy |
optional | Net&U&%ltc'gPd&B @&t&?ﬁi’néﬁle@ﬁ%ﬁb @é@o@foﬁf sblected from the

optional | substl -al kyl . .
OC. B aPRY R e i, o956y 3l QR sprsviac i

(1) accor 891?9 GNo o) -BR 1 ACeckoxt @ aaestimiaptionglly substituted with OH,
phar naceubica@ by, avgeptablyisald-s.-¢.heyieoLc amdey, €0, -ai
IR'S CH2 or opQ orﬁ\ﬂ%wﬂstm(]g r(ﬁ-y bse QIME)é\!ﬂfrlalkWé(%R ?r thglggen
12- newﬁeﬁfe?j3ﬁ%f?e%'e9%ﬂ 'teteg%%ﬁgewomamﬂﬁ@t ipsdAReringo 4
ri ng nit riocgeoatat sastediidmeiE graupabisistigool hitrogrinnaxydencamd dulfur

to 4 ot he&ptlbﬁéﬂ?&%@ﬁt&lg@bﬁﬁ ?&ﬁzagerﬁﬂe%@hta@%cﬁfl@%gup containing at
consi stin

opti onal | &g/asi obs rf"eégﬁtfrggtoﬁ'fe%%%wb‘ﬁm %ﬁ/gm °°@§Etﬁp Qk[[‘tgoge" oxygen
opt i onal | 3ndsufustopianelygusfitied 8y 6§t : R2 is sel ect ed

frongGs seﬁ&realf&swom Rl-cogiah &aao,%ug&aw&&% &Y dﬂ*so!k%%%
and C6-

[
hal ogen? 80@ gY' I??tl°”¥'h§”qs§mt§%1’ye'@f°§8'¥ NROR '™ NHC(O)R®, a
NR3f C( GHRNIRB3R3 Ary! diRFaNRBbstiNKALOOR3E:-Gsrtkyl, O-C-Cyalkyl, -halogen,
NHC( =NRBEb)RY¥( R3n) R30; R3a is selected fromH and
C 084aa|41kay| : 4ac :
R* R*andR “are, independently, H, C,-Cg-alkyl or Ce-Cygaryl; and

*is C+-C s-alkyl optionally substituted by halogen, Ce-Cioaryl optionally substituted by
OH, C;-Cgalkyl, O-C,-Cgalkyl or —halogen, or NR¥R®.



R3b is selected fromH, C -C8-alkyl and 3- to
12- menbered heterocyclic group containing at | east
woes/Hicies het er oat om sel ected fromthe group CUOBEERNDINY6156
of nitrogen, oxygen and sulfur, optionally
substituted by 0-3R WD 2008/ 006563 PCT/ EP2007/ 006156
-83- Wand R'" are H R3' is C -CB-alkyl optionally
substituted by a 3 - to 12-nenbered heterocyclic group
containing at | east one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sul fur,
optionally substitut ed with%2R5 CN, or O 3R4 or R3'
is a C6-C,o-aryl optionally substituted
r Ce- al ﬁ)‘/?mp%‘“‘éa‘ic@é"“QI‘W?'m 1CN‘e’e'“ e WNP‘ES @@W‘S'a (ia)
-hal ogen, ora 3- to 12-nmenbergd heterocyclic group
containing at |east one ri het eroabm sel ected from
the group consisting o;\l i X.rogen, oxygen and sul fur,

optional |y substitutedy , or R3 S i
CrC'-aral kyl optional bspl t ut ed bK (fa)
O C, - C8- al ky| Rimiag . 0- N\@tn“ SOZRS CN,
- C(=NH) NH2 or o Q6 0- aryl, or is a 3-to

12- menber ed heiiﬁfocycl C group containing at |east one
ring heteroatom sel eted fromthe group consi sting of
niiHeagen, oxygen and sul fur, optionally substituted
byO@Fg ,eRgg rhs.CN Ran is Hor Cl-C8 alkyl; Rao is
CQ, " optlonally substltuted by O H or by a

3 - to nbe'?oe het &P Baycl i c up contQi ni ng at

| east one Nng het at om ect ed m t he oup
consi stin ,oxf nith ox etn .and §uNf_ ur, tw.onal.ly
substituted wth 02R5 CN, or 03R4, -a koxy,
Cr7-C'-aral kyl optlonallyH ubsti t ut d W|th

O Cr C8-al kyl, hal ogen CB- aryl, -aryI

C -C6-al k C6- C/oar vyl onal ly mbst i t by
OH, C rCeraiiyl - ONGHGs- al kyk _khal ogén; \ R3
is a 3- to 12-nenbered het er o¥ycTi c goup’ cont %h ni'ng

at | east \one r|ng¥ heteroaton1selekted fro e group
conS|st|n% f n|tro n, oxyg n and °s op |onaIIy
substituted a3- 12-me ed he cycl group

cont ai ni ng &1 east\ oRe_ ri g, et er oﬁt,pm sel eckel--from
the group consisting of nltrogen oxygen and sul fur,
opti onal] ubst i ed by 0-3R ;R is selegcted from
OH, C, -Cg-al optijortal |y sub—jt(ltuted y \OH, CN,
S2R5 or hallggen, - SQMNHR3a" 'b,--cSaW\gWopti onal |y
substituted by hal ogen, NRRb, NHC(O R ,

C(O-C6-C o-gryl (ong?ly substituted by OH,

C, - C8-al kyt5{ O C, - C8- yl, -hal ogen, or SO2R5; R4a,
R band RWNard;--isdeps |y, H, Cl-C8-al kyl or

C6- C, o- ary@/eand R5 i s C -C 8-alkyl optionally

substi tuted by hal ogen® C6-C, 0-aryl optionally
substituted by OH C, -C8-alkyl, OC -C8-al kyl or

- hal ogen, or NR3aRsb WD 2008/ 006563 PCT/ EP2007/ 006156
-84



3. A conpound according to Caim1, wherein the
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4. A compound according to Claim 1, wherein the compound is of formula (Ib)
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5. A compound according toClaim 1, substantially as herein described with reference to

any one of the Examples.
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to Cdaiml, substantially as herein described wth
reference to any one of the Exanples. WO 2008/ 006563
PCT/ EP2007/ 006156 -89 6. A conpound according to any
one of the preceding clains for use as a
pharmaceutical. 7. A conpounhd according to any one of
d insoé-S, in, conbination with an anti- inflammatory,
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e o fmou IS oA CrBPYREECLE SRR PHLA™T 6 Chraipantagiire of
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Use of a compound according to any one of Claims 16, for the manufacture of a

medicament for the treatment of an inflammatory or obstructive airways disease.

11.  Aprocess 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 o f formula (k)
R2
/
HN
N A
CAL
R\(_Wf'“ N > x (9
20 oz
wherein

R, W and R?are as defined in Claim 1;
Z is H or a protecting group; and
X is a leaving group,

with a compound of formula (Id)



R, Wand R2are as defined in CQaiml, Zis Hor a

protecting group; and X is a leaving group, with a
woamsmoesds of fornmula (1d) WO 2008/ 006563 PCT/EP2007/006156

PCT/ EP2007/ 006156 -90 HMMRs (1d) wherein R3 is as

defined in Caim1; and renoving any protecting groups

and recovering the resultant conpound of fornmula (1),

in free or pharmaceutically acceptable salt form

-90 -

R3
7

R®is as defined in Claim 1; and

wherein

removing any protecting groups and recovering the resultant compound of formula (1), in
free or pharmaceutically acceptable sait form.



