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TI TLE OF THE | NVENTI ON SUBSTI TUTED
PYRAZOLO QUI NAZOLI NE DERI VATI VES, PROCESS FOR THEI R

WORERASSI4 ON AND THEI R USE AS Kl NASE | NHI Bl TORSCTTRR2007/064183

present invention relates to certain substituted
pyrazol o- qui nazol i ne conpounds, which nodul ate the
activity of protein kinases. The conpounds of this
invention are therefore useful in treating diseases
caused by dysregul ated protein kinase activity. The
present invention also provides nethods for preparing
t hese conpounds, phar REASMRODEKAVNIAVESI ons

conpri sing these conpounds, and nethods of treating
di seases utilizing pharnmaceutical conpositions

CONMPTh&pREerk NBLBHGOIROHAG S ed WHIE nb&e i1Rfol 13111 Qbitfonyl-

i nhi.bi tors,.in, cancer t?ﬁr%£¥ IS a mﬁdelghacce th
s Qpiperihinedeslyguyes As ¥ AR CrRIGE HRUAOBES Ahet mARUAd e
pliarhmananicalavvogrsitiohaxaitesingRhemiand xkedir asechs Dxcléiaarats) The active
Vi | oi cristi d | ast

B st B B RhE Rt L Bty A oA bR el o
oti¢ty end deresphidsordansaguetheredisdasescel | s progr essi ng
through mtosis. They are first line therapeutics for
sevePhartitlTRY the prER st AR RRIGO B6hdet 8 With compounds of the general
gksp a n-refractory ovari an, breast, |ung, bl adder

B hagus cancers (Taxanes). However, due to the
role of mcrotubules in processes such as, cel
novenent, phagocytosis and axonal trangpory certain
toxicities such as peripherq?
frequently observed w t hrfhe ION é%;ion
through mtosis is g reqyirement o | pyolifperating
cel I's and hence carfte e apies that havetyargets in
mtosis are generally ] cabhe tg? a W de range of
tunour types. Several { el i nases play key roles
in the orchestrati ¢t of e CN | cycle and sone of
them are al ready subject o taR§eted therapies in the
oncol ogy setting includiﬁg Cdk-2 and Aurora-A. The
fidelity of mtosis is of paranmount inportance and
¥adétal "checkpoints" exist in normal cells to
mai nyas o, shY vRPSANRi Ntegrity during the cell cycle.
These checkpoints often go away during oncogenic
t r anSfidPnitd ¥ Gn Phis permits cancer cells to
t ol epat ergnisaPy RidYorand chronosonal instability.
Inhibition of mtosis in "checkpoint conprom sed"
t unolrV éetGBEB=SHout'd have cat astrophi c consequences as
cancety ¢elds, biy- 1,9 carry forward an aberrant mtosis.
The Polo-like kinase famly, conprising 4 serine /
t hr edns QELKY p¥Rs of Pl k- 1-4), are predomi nantly
I nvopued_ N LN e/ Y, Nt O, progression through and
exit frommtosis. These kinases are characterized by
havi Hgs @rOnantdeY ial ki nase domain and a
UL B PR SRR IRTBLLD 1o HREN s b
Ri tsoHi ¢ structures (centrosones, kinetochores, spindle

pol es, m,.dbody. d the r an pati a

Fegut b ol wbSfulIIRALAN. PEPHRO:

pr ogCeshnloalkylnr ough mtosis (reviewed in van Vugt and
Nbdegg,z%%%p ene 2005, 24(17):2844- 59; Barr et al

Nat Re{” Yeel | Biol. 2004, 5(6):429-40; Dai and
CogswelRiR")Prog Cel | Cycle Res. 2003, 5:327-34; dover
et al, Genes Dev. 1998, 12(24):3777-87). The nost
characteri zed nenber of the famly is Plk-1 and its
activity has been inplicated in several processes
during mtosis including the G/ Mtransition by

regul ating Cdk-1 activity in nmultiple ways (activation
of Cdc25c, nucl ear translocation of cyclin B
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i nactivation of Myt-1 and We-1) (lnoue et al, EMBO J
2005, 24(5): 1057-67; van Vugt et al, J Biol Chem

Wé@@&AOS(B@BS):36841- 54; Watanabe et al, Proc NapCT/BR20d7/064183

Sci US A 2004, 101(13):4419-24 2004; Nakajinma et al,

J Biol Chem 2003, 278(28):25277-80;

Toyoshi ma; Moripotg et _al . J Bi em 2002 )
2750 - TBTe BRniAS erdtdini R Gust ey Hagmgit or ethyt
2001 21(Ub)redOA9s &8 Qoarn et al, Ml Biol Cell. 2001,
12(6): 179}11-9' Igoshak et al, Cell Signal. 2000,

12(6) : 4080F P KR ani 1 osome mat uration and separati on:
regul ati on ophedfl, NSO RIMLRED Iddtesiyh 13- & 7-picdlvasthandcycloalkyl
sister chromatid separation at aphase / anaphase
transition; acti%atf ﬁm(?fn%eﬁg C/Xﬁgg‘ﬁgse Pr onot i ng

Conpl ex to start m t0hick aXdptionEt Qlbbi@RdSyitPbke dr thére A,
over expr essed imcsevenalbtuggfr cel I s jncluding

[
breast, ovaritdhRonEHIERE g & pre gy ndspinggnthead and
neck, endonetri alllyd@(r;kgzngsophageal carcinomas and its
over -expression often correlates wth poor prognosis.
Di sruption of PI kzdro¥yunct i on by various neans in
tunoural cells (g] RMRyjand antisense abl ation, dom nant
negative proteins and |1 munodepl etion) results in an
aberrant mtosi sQl+ewedkpyom totic catastrophy
whi | st causi ng a~efeekpg.bt - medi at ed” cell cycle
arrest i.n normal Cc(gjljl glp%gls phar macol ogi cal
at t el GR'ROM-6fOMk-1 function may have a therapeutic

benefit jnp t i r ment. i Lver n ' .
sovmery KRR REER T Eepe B et A Rt or ey
deri vat i whkerefnor istfiven Otedt ment of hyperproliferative

di seases_are. discl osed in WO 96/ 40042 in the nane of

Pfizer 1N et poly cyclic pyrimdine derivatives

as protein k€paslkoxnhi bitors are al so disclosed in WO

98/ 58926 and 98/28281, bpth in the, na of Celltech

Ther apeuti cs B"‘f*ﬁ%eélag{t ?I?Cgécﬁrf’ Ea%QP%?SP enpounds

known in the arthysogenpt ei n ki nase inhibitors are

di scl osed in WO 3/qg 236 and WO 03/070706, in the

name of Pharmaciar-9tal'i ¥ S. P. A and Pharmaci a Corp
respectively. Pyrx%@QL-ngléhébaNRFRh@%Q@[ﬂ N&diM€ESare each independently
possessi ng kinase inhibitory activity have been al so

di scl osed in WO 04/ﬂD@G@?P’¥h€ﬂh@»ﬁ%ﬁ%“3¥}§h€ﬂkﬂ’

appl i cant i tgelll 5SRIE nRafkdd 1t GBIRRYDES7- Mentif®ed heterocycloalkyl
af or ement i oned VWO 04/ 104007 are excl uded fromthe

present general 9ot ieul-Brenbsryy koatlitbse devel opnent s,

there is still need {pr, gff %héﬂﬁr&%ﬁ‘tﬁ&d&@(b éﬁé&laoreA,

di sesase. The present inventors Have now di scovere

t hat -5 Onppluends wWiferdio pheryhis(opyiondlysebstbetdyathomme ameore halo,
ki nase i ahi hj nd th uly, r
2o LTRGBS QIS A By o

and si decwhbects, the aforenenti oned drawbacks

associated wth currently avail able antitunor drugs.
Accogéléabﬁiﬁ altzgl(y]fi rst object of the present invention

i's tdﬂﬁmﬂMKﬂgﬂﬁqﬁmbstituted pyr azol o- qui nazol i ne

conp esented by formula (I): wherein Rl is an

orth%@gﬁ\iﬁﬁl t l8?51)6\ryl am no; R2 is hydrogen or an

%ﬁi i bﬂwdmﬁé-ahﬁsct&fﬁle@lﬁgr Quﬁhﬁ&bﬁ%ﬂ@ﬂi (%r6awyéﬁdd(1:1@il,gtnt6-ﬂkoxy,

ranche - : raig r .branche -

al kenyl ,C’s?']‘lgpak? ofs(g)r)&%éﬁéa@k% QIEEOZIFWWI’ cyano,
-(Cj-¢-alkylene)-O-Cj.6-alkyl, -(Cy_¢-alkylene)-O-C,_¢-haloalkyl,
-(Ci.¢-alkylene)-OR’”, -C(O)OC.¢-alkyl, -C(O)C;.¢-alkyl, -C(O)OR*”,
-C(O)R’”, -C(O)NR’R”, -S(O),NR’R”, -(CH,)x-NR’R”,
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C -C6 cycl oal kyl and heterocyclyl; R3is COOR or
CONR R', wherein R and R' are, each independently,

Woyasogs or an optionally substituted group SRCBEPZA7/064183

fromstraight or branched G - alkyl, C-C6

cycl oal kyl and heterocyclyl, or R and R' taken

t oget her 1% re
bonded, rggﬁpolﬁgn%a@)o ?ag%}g ﬁ@ﬁéi };9“@ 6?% skt

het er ocyd@iz)xgﬁchbmkybnarﬂiyx -86ht ai ni ng one

addi ti onal Beroato 6§ Jied among N, O or S,

provi ded t hat™ "8y 'T°

| - met hyl - 8- (R~ mﬁtmm«yeMQn&é;ﬁmimby MDBOqig ‘At or | H- pyr a
zol o[ 4, 3- h] u polin arboxyl ate a

| - et hyl - @wﬁ&%ﬁ@nﬁgm% ogendo qﬁ%‘ihGY pfe bound form a
pyrazol of 4 35 b1 Slunh dhAZ0éd N@erdc il LPXEHBiEO R & t&% Gletéd®loms
and i soners, tautaoners hydratgs sol vat es, conpl exes,

met abol i t es, sefeBAiAR N, &¢9r%apd ' N- oxi des and

phar maceut i Cla’l” YpRGSEM AR 8- Hahbsred h@treﬁﬁfryl-r(ﬂﬁloﬁﬁﬂygﬁfﬂstltuted with
i nvention al so prOV|des nmet hods of s ntheS|2|ng th

substitut ed PRfr BY®I06HUcAR S @n@hé@ﬁbﬂuﬁd@ Ylegrr%@ﬁlk@@/

RYisf gyycmjjéél (1), prepared through a process consisting

of standard synthetic transfornmations. The present

i nvefit-i-alkylal so provides a method for treating diseases

caus knamﬂe/ L Ragsociated with dysregul ated protein

Ki nagg((?\ct I Vi tn)g/l, pasrgtl cularly PLK fam |y, protein

ki nase CCi-nallylfferent isofornms, Met, PAK-4, PAK-5

ZC- 1,

o SR R L MR B AR By Bl e, v
| G- R, PBK, ﬂmelclkmihydeC(er)G CAbalkylAbat -S(ORPR, c-dlkK,

MK-2, | k c/. k Cdk/c clin kinase famly, nore
parti cullﬂgﬁ%/{ ﬁlﬁ'c%rfm H%BKafea 1" pc(gl atil ses

adm ni stering tchyrogamal , in need ther eof , an

ef fective anount .of 2 subst ituted pyrazol o-qui nazol i ne
conpound repr esented ﬂy formula (1) as defined above.

A prefer :j ed met hed,. Qﬁlkt/llka)ﬁe)pmaa?éhthfazikeg‘tdnam“} @etﬁ&h independently
treat a di sease cause a assogcj ated wi

dysregul at ed prot ei }V%F?%g i?l{(\’/l'r Py~ @%&Eéﬁaﬁ?’]ém t he

af, QIPR T RN GleShiNBideperden®ehydré&inl hb ot fakal halg- C, ¢-alkyl,

di sorders, viral infections, autoinmune and
neur@d@@%ﬁ@f%‘t}i‘%%ﬁ%@&érs Anot her preferred nethod

ef RUNOR W@g&ﬁ&r Wity 8Rtih e Hid &&whfcﬁaﬁeysﬂ@ Gitfched FOHRES 6 Afembered
cancer includi ng but not Ilmted carci noma such as

bl addegteropydawhich doprsipnalky @}F@éytutqdi \wéb residyggselaced | fram 7,

smal | ce8ld-d,Ungds8Pes] a11(9lsophagus gal | - bl adder,
oyary, pancr eas,” stomach, cervix, thyroid, pr ost ate,
Bnis hyiagen pnEi-udikily squamous cel | carci nona:

t 0 neage i ncl udi ng
Feukgg%%gg Hggodt y’rrpg%c%qtylra%hldeu %%m a, acute
byaphablaastticell} gkptell salt Bewof.l | ynphoma,

T-cel |l -1 ynmphoma, Hodgkin's | ynphoma, non-Hodgkin's
| ynphoma, hairy cell |ynphoma and Burkett's | ynphons;
hemat opoi etic tunors of nyeloid |ineage, including

aC Ut '?h@&gnﬁafrf?l@ o€ fdﬁfﬁl'l@@?%ﬂ@e ﬂn@ﬁ‘dﬁﬁ&h?&l by the methods given below, by
gy Iastlcsnd? eIoEQ%BIeuaema
rFB‘Ft sTHE'S8 ﬁlé‘h%ﬁﬁfp o 30’ N Pﬁ%‘FSJH‘Ft §d% ABPEREREAction
aﬁdiltli(hakfdﬂllhyé @Sdiﬁldﬁﬂ&eadlbfr@feﬁs Qtfe khbenaeatpeabn dkitled in the art.
g rt1 heég%gggrreve? g’r & St e aélg ﬁ.Val ﬁlﬁ rf’g can %% ﬁ g %Iioe methods
amdd)ggxdls |trgth¢ghahgc&mg1veg1d]dm@ mcttho@dm(a“ﬂxcdm@ mic—;rences c1ted in the text
85I GRS BELHTEs, oX 6 AERIIIR kRSOHRHRSHM
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ker at oxant homa, thyroid follicular cancer and Kaposi's
sarcoma. Another preferred nethod of the present

WO p0ognsisdh is to treat specific cellular proliPEr/EP100T064183

di sorders such as, for exanpl €y . beni gn prostate

hyperpl asia, famlial adenomatosis poI yposi s,

e Db 8 o RRPLL e AR SRR SR ity
pwidniaters pf Vidbregeiiter activithrNlotepartgdudarethg Icom@phncﬂq dre agigonists of the
V‘?§¥e‘c§¢‘t6ﬂi cal stenosis and restenosis. Anot her

preferred method of the present invention is to treat

vi raldopt&ghi '1502[@ am'lr{b ’R‘ia([ %)ép?délle %mﬁl?%r&fu@yfﬂff ﬂfég)agveﬂr%lar
devel opnent in V-infected individuals. tion

tlhéetrﬁexf ﬁlwhmthaﬂ%nm & HEIGVAFQAPYESHIN] r@@fspmrwllphewgwéo the class I G-
g leéP&:% ﬁfs, ?@%ﬂo%.t Sd 9B e Hﬂ&l 0kt eﬁr%ec?ﬁl W bkain, liver,
eat organ transplant rejection and
mgmlaw@nwb rlgmsakt luggsgasie and iestip tlesE He of Y eqveptonisakpigssed in the
Vv r
B{a?n n%r?c?eﬁltﬁtap)hg %Q #J{/? g‘%lﬁ%ﬁ% 'i.g?e?(@retséea gﬂﬁ% vﬂ%lng g FT%}Jlates
weceptcadiion emdl rhediftey thofantdidreaic pffaﬂsraﬁwbpreaiﬂ. y
accept abl e exci pient, carrier or diluent. The present
Icg\r{rggltstzh? %8 ﬁ}lﬂ({: rﬂp&sogfeg fl glgé a?a Rgﬁamﬁcﬁl a%a stln‘l(ulla)tesl Vre]lsoconstriction,
gl@cdgendysmmd/\aﬂtidukrﬂs:wﬁn dtﬁbramn@ewprtsswcm&tstamwtmhochﬂator and is
r.adi a or e "
iR e AP PR A TSR G BB Dl Bl 2002). Forced

awihirhingttiigeetypeo@geint &lecasd Wivhiatthagmaghhi ®, modulate stress- coping

SoSIn it o el SE05  SBNRESY . ZOEMIS st B ) expressed

1nnt|hle Bkehﬁ) id p&tigulafPONr Bmbiehirkds 1iRE &e, amygdala, lateral septum and
trixmetal | oprotease inhibitors oner

RRPEATRRISSY lffwr@ HEIAHEROTAR T ltnd § reggﬁflpn Gf dkigfy- [ndeed V1a
kRskosut mESRPLIREwW 898N cBon A xidiERASEHT 1§ath@]31tuk 1l Rypen field and

%Hnt S, . anti-angi ogenesi s agents § nlig\f n%l ogenesi s
rdsik bexs§ Blefs}ﬂ%r{e 9. B FhhsF dr @8985); nfrofungrlgipajrggnt if Social
ﬁb%ﬂltloﬁlraﬂﬁmklﬁ&i&ﬁn xf@rgﬁiﬂée rﬂ}hg}l&oﬂhs\l asGﬁtleLsupyﬂ ﬁeceptor

bitors, other cdks Ibitors, tubulin binding

ngdwt Ml@qaoi&mmhemgﬁmgx)oﬂse devwypesWdimsr efghe Vila receptor

T sl e

behavive (donguraih8s Rofsefstlrargdraet(al. X 1$580. "¥d vasopaessin rageptay antisense
i.cal i L . or t .

B LSETPESI S FURBSLEL A0 BB 8 i

hlnhtmt amahanixiey-vdesd atlavafr it kes.hRerdPest 59k 92(1-8%),

conpl exes, mnetabolites, prodrugs, carriers, N oxides

d t | t
g? i ﬁ?g{/?ﬁ%gﬁ%tbg 1% ﬁ d;: eﬁgng Q? %argl?)v%ls%g a nﬁ%ﬁfﬁs Oo%gpopressm in the
baimby eenfda)ly tgubitiyig bdquesduieraing hait edte irhihs sslﬁtﬁﬁf tract nucleus

R RHReL o A A 1o R EEp P oo s he

f:d’i&fo@éﬁculaﬂ_y&p@lﬂleé s echtngLAmnhQW@ﬂ Sheawemm 1r)g[nahe perlphery it
imti exa adm nj stration a conpoun

inghiggs| e qu)tranFPﬁl of Wrlaaroa) mlvgl %@%@ﬁ@gﬁﬁl@a of the Via
fé&&}ﬁoﬁlrﬂﬁf)b&tﬁénﬁi‘d ﬁﬁﬁﬁ%%ﬁeteﬁs% nin@JréﬁPﬁlfdrE‘l‘%H etk @an

nore sol ubl e derij vatlves like ee)ggrox yl at ed

KeickhearenyRs L. Lgaklayizen, gt @o@PP3). dxdupaicagsoprssidey (1A) but not V(2)
%E’[ﬁﬂfjéﬂﬁg A p theneREAPRlILfe 1HQBFM@&HS/ RS REGH" RG] Pharmacol
any of these hydroxyl ated derivatives may be regarded
49(8-2vel3abbli t e of the conpounds of formula

(1).Prodrugs are any coval ently bonded conpounds,

which release in vivo the active parent drug accordi ng

to formula (I).
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N- oxi des are conmpounds of formula (I) wherein nitrogen
and oxigen are tethered through a dative bond. |If a

W@ kiosagoseent er or anot her form of an i soneri c PENERI07/664183

present in a conpound of the present invention, al
forms of such isoner or |soner§ |ncluding enanti oners
and ﬂl tzltereerfoer%ggro ec (gfe[hI ﬁ}e%‘ q 1nven ion ?o n%rovgfeecg)mg)glrmds which act as
oun CORE RN ng a ¢

Vaﬂ: Biineplomn)otlukae)rs aamdelm @mtmlcolr?fe ad ‘é Bd ﬂeyepedmr dredpeaists. Xtdhr antagonists

or t racem ¢ mxt ar at

R IEH R EoREHR L Cafiai o REROF RS e Riatieasien chggpic heart

Bélutts Bﬁp@fdgﬂﬂﬁte setrei@s 6%V3Is@%r‘ét$irf; ﬂlvémjib 6018 ﬁelﬁﬁvﬁc syndrome,
sat ur at ed. car pon-car bon e bon the .c

%%fssavrffcfompmve( TIGIHETDY i LIGHE AR hE e o b PEsferter}igdications

vitd @8ak @b the Hr&asiEfveniion Qrdithe RRELLHAST AfdietR¥hd Heprbssive disorders.

tautoneric forms, such as keto-enol tautomers, each

taut omeric forn1|s contenpl at ed as bei ng included

within this invention whether existing in equilibrium

or predomnantly in one form In the pr esent

deschi the ipmcnuﬁelsc&gﬂnont the ltew'rrs‘éallsfb & @ldnie@d in varhbinbtien éth wher

FREEnA AR A BB es o ORE IBE R BR R carb radical,

Thé¢ eel “@&J’Ml@ﬂt}dﬁ‘enbhﬁ a-s(lﬂNl‘Bted sedighty or BtahcheﬁFQHa&mh}fabocarbon group

beei n subsé in ortq 05| |on q%?

Eptig R T BRI SeT 0% ButhydtbghBrony isgpropyl n-

bh®l, ibotyl, aéry-butyehé ﬁbﬁh@ﬁc pémta@ aly@ tHediker A pedfera@ry®l dréup of C,-
fron1 2 ring noieties, either

oups, cont ai ni n
%%@éﬂ Cota Eth%d“ﬁbleéé ?HEFn%y single bonds wher ei n
at Ieast one of the rings is aromatic; if present, any
aro |c heteroc I|c rin als ref rr as
het oo presgaigayen lesn%lf AU bl oy Prgiched saturated
donlkeai hydmgcafhf(nmadhcalo Ieratretmiax; éComlksfkehé ¢ trednanbmgr Byturated
{}lrl\_{'%lee% }?})éirr]&:gg X e\ggrcglisonfg)t g ‘;i:(g Eélk c%gﬂ BF nﬁ&@%@aﬂ%eﬁ%a&?ﬁed divalent
bydraeashem wdlcabpﬁinmedﬂ abstsprhon, atQIhf» &y rneﬂtyéqmmthﬂémf R,2-
Madlylethﬁeﬁ u}%t@@’ﬂene, Qy&létﬁlybf)lropy'léﬂedﬁé@tﬂ)‘laetlﬁﬂén%zﬁhi/elthyl ethylene

i'so

?@ #y hi azol'yl, oxazol'yl, i soxazol
ﬁ%i 3 pyrazi nyl , pyr|n1d|nyl pyrlda2|nyl |ndonI

Id?ﬁ;ﬂ';’j é&%&‘?ﬁu({?gqqﬁtﬁaﬂ Ti% P{ n%}lfmg’ g gﬁé n§ %BPW refers to the group

Rn('baﬂsb/lllereﬂ“lfl(fI @Wikyl of U, @amklyyds deBiRed ﬁﬁlﬁe' E)&ﬁiplé@"df Ialk"oﬁff groups are
term "straight or branched Ci -C al k , henc

BB YR PEPP Y- 169PraPRX} N-BioXyn eétnléfltaﬁy S%fbwt%/ and the like. A
BFQURS sayrglao@p%f Eoralk&st aNEKill Iﬁsiefp&kfer@a Bbxy QroBPQﬁiélmethoxy
I sopropyl .© n-butyl, isobutyl, tert-butyl, seccb
ﬁﬂddélh@t pXy. n- hexyl and the |ike.Wth the term
"strai ght or branched C -C alkenyl"™ we intend any of

the groups such as,. for i nst vi nyl,,
1-pr g‘b%ﬁ E)F'C’SCI? W%@qu e tq%ﬁgmgqyl azPéb (N ﬁéqoal’kyl refers to the
groaptresy) WheZmp&I’Iﬁsafﬂly}ﬂ or ﬂ.}1 hakehysl definedlatidve. Thekerm WI(0)o.,C -

- k | n M
AR bEA el BuBt e e TP o ne Ry M phfr S T Pl
p’h@pyr@igalhylpem@aﬁlybdalamd the like. Wth the term
"C3-C6 cycloal kyl" we intend, unless otherw se

pr OV’THI@ﬁizrmg"Cl lé?osd’ﬂém% @Hl” ] &ﬁﬁ@ﬁﬁn&%&%&l@t GChydroxyalkyl or

ring, which ntalrn on€e or doubl e bond

dOEEOREC 1y @U@l’aan@dﬁﬁnétae@ys el aigeR arshingd @ Vrecwherem at least one
sY/GE efirozxaaRhRof te 4l lgaAlPaY kepliced P$ a hwllioRP bfoup.

limtation, are cycl opropane, cycl obutane,

cyclopentane cycl opent ene, cycl ohexane, cycl ohexene

and cycl ohexadi ene.
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Wth the term "heterocyclyl"” (also known as
"het erocycl oal kyl") we intend a 3- to 7- nenbered,

W@ 2008/0808¢4 or partially unsaturated carbocycl i BCFEP2P07/064183

where one or nore carbon atons _are replaced by

het er oat ons such as nitrogen, gxygen and sul fur. Non

:Inrsnt ?ﬁg% I%X?;:np Syl gufbsp nglgc(Xﬁl’ ¥ SlngIPYlTIIQOSUSaV\EI (]él s ?yanoalkyl or

i‘cnfamaﬁolmaﬁw eandpycaalz @IGldrahleyl gpyxpaaz aliefimes] abohe wholeimag,least one of
' A Ry Sk ! 3

Hﬁ If}‘fafﬂ e Lfifns (th é’g ?Og%l?lpls r@lﬁﬁcreﬁwqmﬁoﬁﬁhol i ne and

1, 3-'di oxol ane, pi per pl per azi ne

t he | ording to the present. in

unl egé @rlﬁe?lahos or pﬁ’%%ealeae etgig fly P“{l‘ﬁ@\saa“é ﬁrfﬁq> Ryomine (Br) and
183ineRT) wahduBing chlopineayd beoroiik bemglprafersethst i t uted, in

any of their free positions, by one or nobre groups,

f or Tﬂ%{e Iﬂc‘%alo s glk%r’o“ rsld)nynqguespeﬂbe@t ll¥aloeﬁf<ﬁ’c ‘gC -s-alkyl
alb(ssztutle@ oy gﬁllm’j oni naztaeda @h kylkyl gmu}y ﬁ$ dnfmed ab@@ Vdiek@nytt least one of
ﬂJe?‘gﬁyngen a{dﬂmme QXQ g@?%pa lf'é;}llalce lay haﬁ{gléh @to’fﬁ/ l referably fluoro or

- Co
9{0®mpst p,r@feé@lgys ggpr}pf }ka}mp ﬁ%‘? & g—lgxg( 1nclude but are not limited to

fﬂelﬁy'l Q:ﬁfyb%&lbﬂﬁyopr )M'l@(ﬂf Déé'c@&)’yl @M@L@ﬁlﬁ&ﬂ)}l'o@h}’hexﬂ substituted

}? 'ﬁlgé(é)rc %)/ %?rﬁ ggé(:s& F%Hﬁ‘;l/ st oseeaépoQ[())sos)f))é(:lﬁca?lybl?u%rated by the
exanipdal Heydio byloar hmﬂmlg thaprteferedyhaloy Coxyikalr dyvoayd are difiuoeo- or

ﬁ?@rogﬁ?gnrﬁ%)hw ﬁgb@rocdl al kyl am no, aryl am no,

ycl yl am no, fornylam no,
al kyl car bonyl am no, aryl carbonyl am no,
het eFeigenyhelerGonglkeni rosynariTheesay oG 1-¢-haloalkoxy” or “Ci e-alkoxy

alusyt ARl BPaaloP ARY Imeafld ALKY. hﬁt@kﬁg&%@ ke Hé‘ﬁned above whereln at least one

aLsheBRars Moy oA %éil'am%ﬁ B ilegmita: betirably fluoro

ai &by hfo@ﬂpﬂe&l’ﬁbh;@ﬂu(&byAﬁmhg oliypraferied halogenated alkoxy groups are
et eroc | sul I am ne, fornyl, al kyl carbonyl,

ar yloc ar(%‘%r i T metﬁogf %yl carx‘rgonyl

heterocyclylcarbonyl aIkyIsquonyI aryl sul fonyl,

am nékatefon{h-1-akeyl’ aﬁiomlg oyt @nylpmatlon, denotes a stralght chain or

Biaabkd %M%n‘c RAY e 8 YA c@%ﬂ JtQI‘ﬂX 'comprlslng at least one double
get rocy yI am nosul f onyI

ar
priyaistied ankresupe &wsﬁ‘%ﬁéﬂ% Co-qr ﬂ Yqﬁléiyﬁxmplﬁs of the preferred
\gﬁfupapﬁrsﬂpemyatpeopeﬁapm piopehe-dliave), substi- Kll,lﬁﬁlﬂen 2-yl, buten-
gay% rthertsug itu d%ﬁy on nor e ?1 h 3ol,
PEREhT-Uneey gF J%@en R B abex T figery 2pphexen-3-y
haleogleyl aatldwxewe5iybtae mell as fHoampemﬁ;albfhllmtraw, bythe axameples herein
Bloiyodi ne atom Wth the termcyano we intend a -CN
residue. Wth the termnitro we intend a -NO group.
Wth the term al ken%/ or al kynyl we intend any of the
af or EhelrmoRed 64n¢Ebyrd heferagpdnelserp aanorovwleay Rrogpggisgang of 5 or 6

fﬂdg bﬂ&)ﬁ{s a@@ﬁﬂglrﬁ@n@erg &Hﬁﬁlﬁlufgrorferﬂv\w ehrbOBtfouNaRg hktetdatdifs selected
or .a

%ﬁela%g eubgl crarg}Ton %{P‘%ﬁ”l efétsrf%%];%h& t ree%eteroatoms are

p&ﬁpredpﬁ’(d/d)ne dr-thothereybatoids Iatet@my inor8plefdremy Examples of heteroaryl

ﬁﬁo@egt‘fg% ﬁl‘gl’qd’e gut%?{ﬁ&“{mlke%ttgwwﬁlytl ﬁ‘)gre?r B/P I%YdaZolyl furanyl

fﬁ@nwmmrsltﬂ &urel), dlidphenyr(sylokprpusee thisngh doarglylpfsordrelyl, thiazolyl,
ﬁﬁ@l\rﬁoga rﬁhgﬂm %?nﬁ’ﬁ(ﬁﬂ)ghﬁﬁazglqu% dlﬁylhylog o?tKQ&Mb&E@H%roaryl are

h are subs ut ed an one fluorine atom
gpjtéqpagg su‘tfsgfutff with Q8@ or {n(oim $ p‘@ﬁg{sh ese optional substltutents include
hélbf CueslRAL d:lyA hal&alﬂu/l;lcs6 B (ﬁ‘ox‘}‘h@l@f(’ﬂl%%y@ﬂ(ﬁ@mml s-alkoxy, C¢-

erllloefllkoor o%)o 2 16 Ak q I’IIH'O, hydroxy, cyano, -(Cj¢-alkylene)-O-Cj¢-alkyl, -(Ci6-
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Wth the term al koxy, aryl oxy, heterocyclyl oxy and
derivatives thereof we intend any of the above G -C

W@bRaoghs08a¢ yl or heterocyclyl groups |inked to PEEEPMET/064183

of the nol ecul e through a oxygﬁn_ atom (-O). Fromall
of the above it is clear to the skilled person t hat

%ﬂglteg{f(‘ifb oalky"im?% al?xéle%egp(gﬁlt téeCd@% § kyl a%’(O El- alkyl,
COVER’ hOﬁé‘D IS( "COHOVNBE, bY( Q)R Rar t(EH2:oNRUN, el HA) - NR'C(O)-C.
Hﬁx EIR ERY))?@I kazp @f}@zlﬂpc\%\h cfchoeﬂkc’ylf '{'CHh)grR whereln X 1S

ﬁ IV—I bove “defi ne
R ]ﬁ% ofquﬁﬁéh inslepgndeptip lesoqlk)f il sed R” together with

ﬁiekﬁdrbgvnqo vﬂh&ﬁ’ﬂh@ﬁhﬂ%@muﬁd &Lﬂﬁyh amr Bamerabkex W6RFAOAY komprising one

al ko car bon het.er.oc ar.bon
R o s Fraft N O M oL oy Bl g 6 mpgbered
hdfterolar)lk e;ptuona:llyﬂmbstgumdp/ﬂtmm eve) or lereahily) C,-@hioallyl, Ci.6-alkyl, or

o%gé %¥69%8 }tllent‘fg1 aldeul{]a% %{ O%F(Jam t dBlatlliy?S(?]{%rﬁk?xy, Cre-

I ne arnace

hﬂealk@mémsceﬁ}fa@pﬁh}’la QHYOGCHg |- nChe adleil. Craduidroxyalkyl,
d SO Ly, nWIQ@{‘(DFC?E aHk&EaNH@(@BC‘P'?aIk%I gcqomddl I Glkyl),,

Fﬁg@&}ﬁ bd@h e Iaﬁ%\’é)efsf( ZN&TﬁFWi)édggtrsl é:)zNgfr Cp @ﬁﬁ}’b or those subsitutents

@ gpedfitaly thaicdtecheromal i ¢, malonic, malic, maleic,
tartaric, citric, benzoic, cinnanic, rrandel i C,

gftei]gfr?% ,gul P4 Ot{%:'roccgclo%%é‘lg :I:}?etg:n% A %g)g Seﬁl I]’;t $ tléllre(é’[gt? rin 8n51st]1ng of one
tihg of hueﬁmrcfnrabbf fsgh dab éditdres yeeng mh@lbhlydmd@lldirxgrqndemm three or

f&éxké}&t&ﬂk Ehosgllﬂ %Hﬁfﬁ%tgérp %Hrﬁ%én e %ﬁfﬁf@me% g ing Rfbon atoms,

he conp ounds o formul a SO I nCc ude
W’lfllﬁby ﬁ}éﬁ, é\gﬁ PE thyge ]g)ert@rgﬁ‘qognst%«g ggefer@dgan MK twoé)‘eteroatoms are even

ﬂioK@bﬂefb@reﬁaItﬁJWuﬂ@E@J)&i thas e GiuatHey oﬁl@aér@monmegéﬁdswﬁ the ring size,

F2 T Sl el RS MR N Qe REEBORRL S5 7

metibytahenaocyelohlidybpriefeeabldc@ttinyloani the, ortthiee hbtgl o ms and even

R{oﬁ)@%llegéé%q‘égﬂgo} '&l\%' ﬂét%? toi%spﬁ)?aﬁrg{lgs qu he e?(?é/cl\?é]mmenes 1n&}§de, but

prs n@dlmmed [t0, @@-rNRﬂRhuranﬁle pafiding, oaﬁ@nwk azgiidingstegrefydreduranyl,
%@Hﬁdroﬁﬂ%h%ﬂ '@gy%t)ﬁ‘yrﬁgﬁjs &itl@?e?ra‘gf'dl%otmyl'j d@rﬁfhdﬁrﬁ/[ 'B’}lra‘%ohdmyl

subg

(1) are e canpounds erein

pridaee! @u}ygﬂXﬁ%} gyl lsammgwln@wap idigys seihispdding, giperidinyl,

Rpérazididys Iﬂ@@)hﬁlﬁlﬂ arterraiydengndentehoh sBlidel 8dptibaMlyasubstituted as
r OU‘C)) onsi S

i C-C. .
GisRuPedAR0T TRt Pvlihy s SRS Gub Gopseg with one or
aiokemblstltuahﬂsy’fiydsqz ohty@Tabmyﬁtlkydznts auckide haloy Calb-kiklyl, Ci-6-haloalkyl,
g@r%WJhl}éJl C1 6 éﬁ%ﬁl @136| hyél Eydhgl)(%lko%!' k@()éy)b 2Cle6- alkyl nitro,
K)G&Yﬂé@ny(lc@xyfl k‘/laany @a@boﬁw)gx(;@l 6@%41@3 Tehyb-aipalkyl, -(Cie-
gﬁawm yl @)mwm c@bb«y d-SRNEAND)ORXY, - CEBIOXYO)NR'R”,

TSR o kBBt ChE en By s BRY NBS Q- Crarallo

L(IC&{ZOLQCs (al:)k}daﬂ{yl nOCHg-& kWhamumms faasmloamm& and R” are each
alllldﬁ]f/ 1byo nyqra r#erky? yoCrI an (} Eo %egwrﬁ%ﬂl%e nitrogen to which they are

ar y
heu_lred ﬁoclylcal @/d)lc@rrltm’qcrq}hemjoqatn qoogaisbhgyle or two heteroatoms selected

K—%ILI B R ACH PR mfé laétké/ 581 %ﬁ{l@@ ﬂWeroa@}ﬂ}’éﬁme@y substituted
onyl, heter oc3{p am nocar ){

w1th one, two, or three ha 6 haloalkyl, Cj.¢-a

subsitituents are halo, Ci.6-haloalkyl, C,_¢-alkyl, C;_¢-alkoxy, C;.s-haloalkoxy, cyano,
Ci-6-cyanoalkyl, -CH,OCH3, -S(0),-Cj¢-alkyl, Ci.6-hydroxyalkyl, -C(O)OC,.s-alkyl,

-NR’C(0O)-Cy6-alkyl, -C(O)N(C¢-alkyl),, -C(O)NH(C,6-alkyl), -NHS(O),C,.¢-alkyl,

kyl, or Cy ¢-alkoxy. Preferred
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al koxycar bonyl am no, hydr oxyam nocar bonyl ,
al koxyi m no, al kyl sul fonyl am no, aryl sul fonyl am no,

wheaoeogsyc! yl sul f onyl am no, fornyl, al kyl car boPgI/EP2007/064183

aryl car bonyl , cycloalkylcarbOQ%L
heterocyclylcarbonyl al kyl sul fonyl, aryl sul fonyl,

%‘T@ﬁﬁ( T%,s)ﬁ’l c?r e//(:))% I3t ys ul kags tpose ﬁubsnutents as specifically

h@@eﬁﬁdycﬂylan1nosu|fony| aryl thio, aIkyIthlo
phosphonat e and alkylphosphonate A further preferred

cl as?h@{erlﬁe‘@HQHpgr%r@iubfs@trugh'ﬂs irldlidateR it i rlﬁﬁﬂﬂa‘%‘d@? osition in the

F%’f 5 ”r%%{ BhsmR 2%?9% ?%If’t%V%Li?ﬂ%%{%CYGQF‘ﬁWEWSIQH%Im&Y bear

RZhiaSsuBsita@itl 'Dlﬁ@ﬂ)énYafEid)b@ﬁhehwt reglded may pé fneﬁflolliﬁdadﬁ @hegample.

A particul ar]
B smtimbe G BN A Py a6 e BUGURIE o preferec
thz teep-mentBredssa@a R riREs, onactmei thrd or dod ststau@ltasre preferred. In 3
e g nds of formula
?pfﬁngﬁ%%ggg%ﬁ§%U£ $?2§g tgl%&f%?EQFthe nmeani ng of
the codegp, %ﬁﬁ “Erélﬁrq&gﬁé’ nﬁletﬁg i 1t10r]-}R da,nﬁl R”, togﬁether with the nitrogen

| - Met hyl - yl'am n ydr o- pyrazo
toyiic ihﬁ]yqlm el fprmas‘wec ar :btrmﬁannltteect lmeomlezc)omm)smg one or two

B TS O LTI SR s i

h@aorycl@lkyl or partially unsaturated heterocycloalkyl (synonymous with
get%ﬁcbcqgglyeqyg H?’gh%ﬁ%}fnoo&)ﬂonal{ 2be su%otgt%te%t Mst)tutgd w1t(1!1I I}}ég{wo or

yrazo naz i ne- carb

ﬂﬁéﬁ&&ﬁiﬁﬁ&mté)sel&-tc{&f-r&@dta}d (EBM}GMhﬂl:sﬂﬂm@%l-’cﬂ]koxy, Cie-

-vl) - phenyl am, no] - 1-pet hyl -4, 5-di hydr. o-
%‘;déa-‘%j”g’u Pﬁg"z 81'“?i ﬁ‘/e‘]t“?- %%ﬁ‘if%ﬁe&%cyﬁ%@"éf&fﬂmfgy Ay Bliperacine,
fhorghdAee piperidne 4ndrptiylidipé.per azi n- 1-yl ) - phenyl ami no] -
1-(2-fluoro-ethyl)-4,5-
di hyBtonpled ﬁ)gﬁ@zlﬂillogtéatarghha eipraziohi“Readd Ratdgethanivitk the indole

§13§rf9q?§§1:1]é§ theg/@a? ?,Itg[,a('\f/? %l p]loq ,q(: glze%}rbl(g]; | oe%eorgg}cn V)\%IIC}? Pseor[]%ionally
Niguiviaze) f0ec @ rudh sl 6eC( AdRRT @ﬁémbw)are

1- Met hyl - 8-[ 5- (4- et hyl - pi per azi n-

1-yl)-2- trlfluoronethoxy phenyl ami no] - 4, 5-

di hydro- 1H pyrazolo [4, 3-h] g azol i ne- 3 car boxam de
(A51B1C1Z2); 8) Ethyl RY

1- et hyl - 8- 5- ( 4- net hyl - pipeNaz]
1-yl)-2-trifluoromethoxy- phepyla
4, 5-di hydro-| H pyrazol o[ 4, 3- '
e (A51B1C22); 9)

1- Met hyl - 8- [ 2- met hoxy- 5- (4- et hyl - pi per azi n-

Whittedr RYie Rydrdpen) @, 5-alkylyet (ay 0=, Salkdli DR hbHPpyéRgoto.
[4, 3- h]qw%azgalzl ne- 3- car b(gwxam de (%8581C1Z)l7H g
8-[5-(4-Meth

1- y| yLhs term fﬁ"@ﬁ%@‘%‘g f?il;()gci?ﬁm acid :i\,fgi]ltlon salt” or "pharmaceutically

dccbprble YR Q@ tINEES salts with i 1norgan1c and organic acids, such as hydrochloric acid,

4, 5-di hydro- | H pyrazaol o[ 4, 3 h%qU|nazoI|ne 3-car boxam d
gltl(lgagcicé el_rle)lc 3¢jd, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid,

heelfB by suBcihft-atAt: PBtabY heil Bethazé-Sulfonid dci® phiol fdn @l @R acid and
hox - phenyl ani noj - 4, 5-

1 o- IFprrazoIo[4,3-h]qU|nazollne-3-carboxan1de
(A4881CJZ) 12)
| - Methy invgnt(o% ftuFt'htﬂl SR HRY ﬂl‘awdéa‘l BpR&l A8hRid ofthe BEMYInds herein
am no] -4, 5-di ro-| Hpyrazol of
as vselhasqamﬁraz @né{ Aen 336@311@@»&@1&11'6@ ehqpg7B1C1Z); 13)
1- Met hyl - 8- [ 2- net hyl - 5- (4- et hyl - pi per azi n-
1-yl)-phenyl am no] - 4, 5- di hydr ol H
pyr azol o[ 4, 3- h] qui nazol i ne- 3- car boxam de (A98B1ClZ2);
14) 1-Methyl -8-[5-(4-pyrrolidin- 1-yl-piperidin-
1-yl)-2-trifluoromet hoxy

noj -
0l 1 ne- 3- car boxyl at
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phenyl am no] - 4, 5-di hydro-| H | H pyrazol o[ 4, 3- h] qui nazol
i ne- 3- car boxam de (A99B1C1Z); 15)

wa@2080808k4 8- [ 5- (4- net hyl - pi per azi n- PCT/EP2007/064183

1-yl)-2-trifluoromethoxy-phenyl,am no] -4, 5-
di hydro-1 H pyrazol of 4, 3- h]quingzollne 3-carboxylic
aCI d Iﬂg%teﬂg ltlraqgnpr(gz%nner}Vﬁr%lonpﬁ%a%?s;tg compounds of the general formula (I)
1-y|)-2-nethoxy-pheny|an1no]-4,5-dihydr
pyrazol o[ 4, 3- h] qui nazol i ne- 3-car bo '
nmet hyl am de (A85B1C42); 17) 0
1- Met hyl - 8- 2- net hyl - 5- (H%net‘\
1- car bonyl) - phenyligl [
[ 4, 3- h] qui nazol i ne-'3-
1- Met hyl - 8-[ 2- net hyl - L,
1- carbonyl) - phenylaml». 4 o|hydro 1H pyrazol o
[ 4, 3- h] qui nazol i neF8<car foxamd (A86B1C1Z); 19)
| - Methyl -8-{2-trifluoro -ﬁhoxng [ (I -nethyl -piperidine
- 4-carbonyl ) -am no] -
ﬁggnganino}-4,5-dihydro-lkbpyrazolo

- h] qui nazol i ne- 3-car boxam de (A82B1Cl1Z); 20) Ethyl
| - meUhyOs 8ad ¥-i¢ €Hf,laxor onet hoxy- phenyl am no) - 4, 5- di hydr

zol 4-3-] qui nazol i ne- 3- car boxyl ate

(A4g|@ﬁ3§2 chﬂC Ssi um 8- [ 5- (4- et hyl - pi per azi n-
1- ylwﬂQCEEuﬁMuDBdnﬁhhoxy phenyl am no] - 1-
neth |-4'%Eg é ro IH-pyrazoIo[4 3- h] qui nazol i ne- 3-car
boxyPaY & T 22) Pot assi um
8-(2Eth¢kyQ{@Egtbexy phenyl am no) - 4, 5- di hydro-1 H pyra
zol o] 4, é h] qui_nazol i ne- 3- car boxyl ate (A45B8C3Z); 23)

- (2% P& 4%“5 VRYPY - 8- (2-trifl uor omet hoxy- phenyl ani no)
-4 Stydé bydy; and MRy N&Z o[

, 3- h]qU|nazoI|ne 3- car boxani de (A45B5C | 2); 24)
1 Et Hy$ 8 adMisddt hyl - pi per azi n-
d0d/bp twdr dfTthd T HRLRERY DO RI2 RN BRI tHe remaining variables being CR®;
di hydr o- | H pyrazol o[ 4,’3-h] qui nazol T ne- 3- car boxani de
RAB1B7C12) ; 25) 1- Met hyl - 8- 5- (4- et hyl - pi per azi n-

1 yI ln‘ﬁ%ﬁ g?%ﬁﬁ%ﬁgﬁﬁﬁ?gﬁﬂﬁgﬁﬁkfﬁgfg gérboxyllc

aC|dC(Qh@0@»Yk|fluoro ethyl)- ami de (A51BI C72); 26)

1-(2 F%Q{(§% et hyl ) -8-[5-(4- et hyl - pi perazi n-

1-y| AN ’uoronethoxyphenylanino]-

4, 5- d(ﬁ@%b@41k+pyrazolo[4 3- h] qui nazol i ne- 3- car boxani d

© (ﬁ? 155‘?7“ ik oné{lhgexlglé%nde l fP%rg]eac otﬂer H 2thgl or ethyl;
dlhydro hﬁhmywmzoﬁo@4ﬂ34h]qU|nazollne 3- carboxanlde

(A5 |BlCCPIZ%‘t

1- ( 2- Chl BPG* ]%Qf) 8- [ 5- (4- met hyl - pi per azi n-

1-yl)-2-tri fﬂmmmyp et wxepiirfad lastdrodyt, 3- to 7-membered heterocycloalkyl

4, 5-di hydr o- | razolo[4 3- h] qui pazol i ne- 3- car boxani d

e (A51BICLZ): 29‘{ r 3glop 5“?@%2&3%3&‘/Eer azi n-
yl)-2-trifluoronetigxyar han sttty 6t dibre A,
azol o[ 4, 3- q%%glqlzollge Rarbo am de %AE}B8C1Z)

)r Pot assi uRY erein R” an are eac indepen

(2- hydroxy- et wdyo&n| 5- (4- met hyl - pi perazin- 1-yl)-2-
rifluoromethoxy-pheny | am no] -4, 5-di hydr o- 1H pyrazol o
4, 3- h]qU|nazoIHH@h®$’carboxylate (A51B5C32); 31)

Et hyl

| - (2- hydr oxy- ethyé% s [5 4- et hyl - pi perazi n-1 -yl )-2-t
ri fl uor onet hoxy pfréeRyt@mi-#lbyl. or

-C(0)- Cyre-alkyl,

1-
py
30
1-
t
[
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4, 5-di hydro-| H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxyl at
e (A51B5C27); 32)

WO 20080808l4 8- [ 5- (| - et hyl -1, 2, 3, 6-t et rahydr o- pyPCHEP2047/64183

)-2-trifluoromethoxyphenyl am poj -
4 5 di hydro-1 H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam d

3BLC1 3)
gkI%Bgzé R’ﬁmsthyl pi peridin-4-yl)-2-trifl uoronet

hoxy phewl;xéram RilbﬂlncHRIBaredncﬂ]gxénd)enﬂyl-fpyn azahl asher H, methyl, or ethyl;
[ 4, 3-h] nazol i arboxam de (Al 14B1Cl1Z); 34)

8- ( 5- Bro SN 1?1[0[512)9% A&t hoxy- pheny

| am no) - \lzhéreﬁquF]ls4 5-di hydr o- 1Hpyr azol of

4, 3-h] qui naze - car boxam de (A49B1ClZ), and 35)

8- (5- Brono- 2=t f P’ﬁ’ororret hoxy- pheny

| ami no) - 4, 5- mm@mreﬂdrh RY #@ZR1 Qe babh3ndependently
h] qui nazol i ne- 3- car boxam de (A49B8ClZ). For a

reference to any™peefi c conmpound of fornmula (1) of
the invention, optigRalby in the formof a
phar maceut i caI l'y accept abl e sg see the experinental

section and cl aiWezsHdepe)eNBAL s MhowsH Ros! B aggeach independently

provi des a process f 8 farags nds of
formula (1) as defi n@gré%ovgrgghgrgcftg(r(??egprﬁ%

the process Rl Pstost- rr@rnbryedr@a@p@rmb 3t e’ @mm?ddhqwroc‘/doalk‘/l

formula (I11):wt tive of formula
(111): R2- NHNH2 (%}Iaamh]y%gﬁ)l&&g gl kgﬁas def i ned above,

in the presence of acwith ereapitigntlly sg}ubvtauwdcydﬂp@m rpfre A,
f
alorknllg ? zng}\lgnyl \0@1%%:31]}] Bhgﬁd I‘S Ipﬁgpﬁsff :u@?ﬂ mﬁﬁ%&l or!szor more halo,

hydr ogenCwi- htioaik;do@p@allﬂ{als Cot- aﬂ@KYﬂﬂla HalgalkoRg- r}i(tr()\,l)ydroxy or
wherein Y is a suitable |eaving group such as nesyl,
tosyl, haf® o%’en and R2 is as defined above but not
hydrcsg@r)b, Ctg}alglylve a conpound of forrmula (1V) wherein

above but not hydrogen; st.?2)
react (ﬁzﬂﬁg{é dund of formula (I1V) with
di netSQ@bMﬂ(r(amﬂleﬁ)ji -te/tbutyl acetal e or

B Srp bl o IRy i BIPIRY: COrErat Wil -alkosy

above St 3s-halb@RELy, rtqd)bﬁzl%fmﬂwn&oq{ dr&tytilao( V1)

according to any one of the alternat|ve steps (st.3a)
or (st. 3396§{k‘/ 85)- 0 ¢ e gtdini (Giemel kylsngl-QeCre-BeApkind
of formulig, (MihlenepORrEL @(cﬁ%ct ﬁﬁyldﬁ(mé% @Hl?l\/eC(O)é)R”’

convertln the a esul ting conpoun

of for muitGEdQPY¥ b)C@M%RWGS(@]:HR{Eﬁ’én(@%dd\ﬁ‘hﬁ t he

| t f | 1h
resultInachpdontenat vaal Lo UL, g o
wher ei n %sz@&d@haﬂ@’b -gBdveR"t o give a conmpound of

formula (1): wher.al; ger!m gpely R2 are as defined above;

st.3b) with a guani di ne der|vat|ve of formula (X):
R’ and R” are each independently H or C;-alkyl, or

R’ and R” together with the nitrogen to which they are bound form a
5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, O or S, and
R is phenyl or 5- to 6-membered heteroaryl, optionally substituted with
one, two, or three halo, C;.-haloalkyl, Ci6-alkyl, or Ci_¢-alkoxy,
R*is hydrogen,
Ci-¢-alkyl,
-C(O)R", wherein R" is
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R1-C(=NH)NH2 (X) wherein R is as defined above, to
give a conpound of fornmula (1) wherein Rl and R2 are

w@goodesismed above, and optionally converting iRCT/RP2907/064183

ot her derivatives of fornula glg_and/or into
pharmaceutically acceptable salts thereof. The present
inventioe ﬁ%&ﬁher provi des a process for the

pr epar at I'bh ot a compound of forrmula (1) as defined

above, charaaienbezrebhdterotyidalltyhepppodbsssibaanedivadsone, two or

st.4.) convefti t et carb [ gr ft
conmpound of &%?ﬂ%%ﬁﬁ%@ﬂfﬂ?ﬁégéb%%Pﬁe@g§@§@§¢L¥§pg’
conpoundNaiR"f whérinaR’ aXdl RI hreanclc oidepspendy ng sal t

t hrough acidic 3%/basic hydrol ysis; converting the
resul ting compouhd ¥ ormula (XI11) or corresponding
salt into the coopoukrd, of formula (XIV) through

reaction under basic conditiops, and in_presence of a
suitabl e condensifgsa ?@‘NP#%;éﬁeﬁﬁiﬂéugﬂ{f%FﬁﬂdedqmndﬂHW

RR' -NH (XI) wherei mgrand, & -akg, as_dedionedakgye;

reagting,the conpound of formula (XIV) with an

Brttho® s batejcaeh wderanglenthy narogent bglan (- ablvlirhale6-alkyl,

mhergygaﬁkxigr@ﬁogﬁggﬂggwabove, to give a conpound of

formula (I'):wherein R and R2 are as defined above,

anl apt R orgtther wightherindelgring t whishdhéyeare degdhgd farpes 6 gfembered

fornmu e d ' _
h&ﬁ&'c}ch?wﬂ{&g is d%é’&o%agba DIRGEH wﬁﬁkéshﬁu@&&%g{eg?l&n o}

salts thereof. I ne ove, the conpoun
f or muCEOIPCuhillhontes-plkglhar ed according to the

¥ l.eet of the invention, can be conveniently
go%%@??%%QFﬁ?66g%ﬁ%r compounds of formula (1) by
Bpihatlfaggn,dabo makitimg, metheey, (CHGNoWPCEy nt het i ¢

conditions..the foll.gw bei ng exanpl es of possible
RO e R o S B IR E LS rpound of formita (1)
wherein R3 is ethoxycarbonyl into a conmpound of
formu}a,(l), wherein .R3 is am nocarbonyl .by treatnment

¢ LSRRG G B qmtoogf G b PGS B phereby the
t@nhbinhaor bf dachbeihRbderiBodiserts Mathyaali bty bmbbdieneat is also
compound of formul a QJ) wherein R3 is a group CO NRR'
BYFOMRISCHARH PTRFRHMI UM ne of fornula RR' -NH (X)),

wherein R and R' are as defined above:c) converting a
ConpRu&gtadf erhigddibilats Of the ivh@itidoh R RS hir@rogé) OXiecreh @nypreferred
into a. conpound of6fornulf (1) mge eln R3 is a group
6o epf Brredisresds i8 RariigBianeeRsy zﬁfoa‘a-di c or basic

hydrol ysis: d) converting a conmpounds of fornmula (1 )

wher i &aﬁﬁl e%rﬁl;@n@ﬂs @(lf ltn‘eqmeeﬁi@gnw ng T, $Alkyli Gtdnally substituted with
conpounds of . formula , erejn IS a grou ,
el RRRM of Ky bsl.ﬁj-ﬁz'la_h(é(]e ppéﬁn_%wt%ﬁutsw 1 QP qrdoHuprafongbly R i
ENHalid, ))FH&%SI sBesitGed i rORNE 1R'Ns CEI(,EaIRQ/l‘? SpieRlI9kubstituted
a_ sui tabl e condensing agent, wherein R and R' are as
wEhiGNePr&ldve: e) converting a conpound of fornula (1)
wherein R2 is Trityl into a conpound of fornula (I)

wher g rféh dritbdMHERE R theURASKioACR Uis €, CHARfKyPHSC, flalkenyl. In case
converting a conpound of formula (1) wherein R2 is

Ryt#rabgen, Cne-alkend énysisigdof fornula (1) wherein R2 is

as defined above but not hydrogen, through reaction

Wi t hiai @l Lo diknds OF M igvdRio@H (XI'1) wherein R2 is
as_defined ahove but not hydrogen:g) converting a
Roitpd R of-Bormul a (1) wherein R2 is hydrogen into a
compouNdy, Al 0K HIRT G inRh kA RRorh 2o @SoHEf HNELHADRY Eihyl:
but not hxd?ében, throdah reactpgﬁjmﬁ?ﬁ§% ¥ Y

wherein m is from 0 to 4;
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conmpound of formula R2-X (XV) wherein R2 is as defined
above but not hydrogen and X is hal ogen: h) converting

wa2esmnpsuhd of fornula (1) wherein R2 is an haP@GBEEP20D7/064183

into a conpound of fornmula (I) é/vperein R2 is vinyl: i)
converting a conmpound of forrru}a (1) wherein R is an

ort ho-sub tri 1tnuﬁaeld-aryl am no of the fornula: wherein

R 4, or or 4 is bromne, into a conpound of

formula (1) pivaylebntoS-hendrerdd'et@pary, 34td B naéengreotdoheterocycloalkyl
-NRR' by treatment, with an aming pf fornmula RR'-NH

(X), wherein R(gr?dtoFZt"mﬁP]@e]éF?CH@flﬁW]Gd above. The above
process, in any one wiich be @tionaipsnibsined wigh digdrsmoteshalo,

an anal ogy process iC an be .carried out according

20 verl “Eronn et hods-wilbin et il Ere RioRaing &6 Lranoali,
step (st.l) of the procakrsxy, Chehslonem)ds@), ordalke, nitro,

(I'l) is reacted w t&the hydr azi ne gﬁri vative of

formula (111) in th Y&F@%’eW@éoo'f(Ca@ YengcPdirtkds a
conpound of formul a (£V)-alk§leROtElMghalddNgly eaction is
preferably carried out at roomtenperature

Optional Iy, the conpétndabtlendrABi a-CIP e isilm G) ¢ ss-alkyl,

hydrogen, is reactedphbre, stidaet eceOmPRRMd-s06H),NRR”,
formula (V) in the presénce of a base such as sodi um

hydri de or tri et hyl aft-he)xd¥REesi(GH:baNBEASY i1-6r Ak,

sui tabl e sol vent, for inst ichl f €

t et rahydr of uran, di o&gﬁgﬁo@ﬂg@n&%ﬁ g%)?hng%p%gﬁcsgt Cygloalkyl’

t enper at ure rangi ng {€bmxrRom t enperature to 1000C, so

as to obtain conmpound (I r-eLn i s as defined

above but not hydrogen. V%%%%@E‘H%O% tsotégp (st.2) of

the process, the conpourtl aofl R crreredch ifdegpndently dhot €ds-alkyl, or
wi t h di et hyl f or mam de- trl rR,,-tbut Ir%t I%itgr 1 to which thev ar
di met hyl f or mam de- di i sopr 61p Fac@P% VTR ?ﬁees%nceC cyare
of a suitable sol vent suslundgornhais drwsmambdered heterocycle comprising
di met hyl f ormam de, so as to get,the conpoun f

formul a (V1) Pret er ablyPieQidy BEEToGis S G un Ny or S and
at a tenperature rangi ngRf iggpheh@anst espenahbéred héteroaryl,
about 800C. According to st epu(suﬁ). 3a¥ of. the process,

the conpound of formul a QPWeRalhssubsutedqvith epe Gt dhise halo,
or guani dine salts as to obt@ismatofeNPOurdiaf of Orlkexy,
(VI1) through rimdine,ring.formation. Conpounds of
formula (1) N@"?ﬁeiwbwmﬁewé AfeaghIngepestbst i t ut ed-

aryl am no group,hkRésRe obtained by the corresponding

i odo-derivatives ‘of Tornmula (VIII) which, in their

turn, is preparel@’db‘?/x)’t he correspondi ng conpounds of

formula (VI1). T@&_M(ﬁgar ation of the iodo-derivatives

of formula (VII1) nay be carried out in a suitable

sol vent such as #€Prahydalbflupan, diethyl ether or

di net hoxyet hane, _ a~te rature ranging fromroom
tenperature to ak?gg)t) %bb@g and for a tinme of about 2

t 0 aboUCRAB) hebseferbly, siliBsewURire bpdrogersioonnoR' is eethyl and the
i edogder i yat i f f I VL) i oun f.

B PRI i Ko Ben, TR fikerd RIS BERB G0 v

L eH g ub€H, Cit, € dCHL ¢ Ha@iH e - @ (CH;) CH, -, -CH,CH(CH3)-,

-CH(CHs)CHzCHz-, -CH2CH(CH3) CHz-, or - CH2CH2CH(CH3)-.

The variable m in -(CRR"),,-R*is 0, 1, 2, 3 or 4. In case R* is -NRR®, m is preferably
1, 2,3 or4.

When R* in -(CRR"),,-R? is 5 to 6-membered heteroaryl, then 5- to 6-membered

heteroaryl is as defined above, namely pyrrolyl, pyrazolyl, imidazolyl, furanyl (synonymous
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formula RI-H (I X) in a suitable solvent such as
di net hyl f or mam de, di net hoxyet hane or acetonitrile and

WO pooslgosp esence of catal ytic amounts of pal | aRECTIEP2007/064183

acetate, (2,2'- 13-

bi s(di phenyl phosphi no) -1, 1" -bi maphtal ene (Bl NAP) and a
go?%@gg Iltllfljl WP@%nryggf){fal(?rz}}nlilcm%s 8 Ed%lerl%}ér X3 z%?yé a1§osxalz‘|o }%lptﬁw?z% r}? 1soth1azolyl
ppatingl epypanidinyt, eytainkll @9Gdamd/1 flarcase rhiin plyadgllyhlg pfaf@red, in case
abo 1o abo t .24 hours,Accor di to.ste

i b o ds PR SRR OF P har gy Srud Paid o,
wketzblyg usdRhadily) cordRiakoiglt dry psef@ted AllMhidsa rdsX)ues dreaptibhally substituted
obt ai n the correspondi ng conpound of fornula (I)

thrsH. dgVFPﬁldlne ring formation. Any of the above
reactions are carried out according to conventiona

rret hods. wWAsna&i uex(amik B, -Rlea wtamlineﬂﬁaewathlateg@@dbdlikmethen 3-to 7-

al t.s t herepf s. hydrochl ori de, . carbonat e
Riepbared hetgroqictoplly e a@@%fm% e e PG S b A pAiding
6§@tanyﬁ$12§ﬁi1n)fl Oefrihyidio $6@R, fefrhhyRd-tRloph&tyl Byhon@héus with

car n di met hyl f or ma e. at a_ tenperat
_Fearﬁéyc}ef@ t}q gooelidn i/é’bflfa&SZ]ﬂ%]@Yt’é‘Hﬂéﬁoé‘fiHW Oé%ﬁpﬂawwldmyl
tmazfoh&m?r f‘s%ﬁﬁ&z%hefnyp%Iﬁ%%iﬂ&ﬂ}pﬁs’é%%%ﬁﬁ\ﬁemomh Bg to
steﬁ e process, the conpounds of ornul a

Yéfoﬁﬁ?nﬂewé’@ﬁ%ﬁt%do |7n?@nb%rﬁ%bf<tym%daékad oxiranyl, oxetanyl,

V g
?ﬁ%ﬁ%ﬁﬂ s R B Rl P B R BIr SR g preferred. Al
thessissidnestareoptienallpowporas asodeserdreshblereif. XI | 1) nay be
converted into carboxam do derivatives of fornula
(X \Q/\lh‘Mﬁf ey 5 6- ﬁ@glbaedql ﬁﬁyldﬁfeh e, @@Qéfﬁbergmﬁeteroaryl is as
reaction Is carried out in e Cg;esence of anmmoni um
dé¢finsdiablevep namely wiytrahi, ep‘/mthhrlml olgle éwranid (synanymeuspto furyl),
RYRRTY .

PG OGEL 5L SO0 DB EL AR pricin.
pymim'abh}dg yodzueh tpysld@mn)dsP)dlc‘mml,qry@mﬂmah @nidazolyl, pyrazolyl, oxazolyl,
1i pet pylofr%u%rplg% ree I hydr of uran, or dioxane, and in
fP} gsence of “a §b1 e condensi ng agent such as
N, N - d| cycl ohexyl car bod| i mde (DCC,
N- ( 3Ird¢emuat1hgthlardim©p1rs©;ﬁﬁie)inwmioet hyl car bodi i m de

y Qv ) or
g g‘reszﬁo “azg)(ﬁ yl)-N,N,N ,N - tetranethylisouronium
t et raf | uwha’emrlé‘f end A'Batd)indepahddnylyifoorapadhnitserdf, methyl, or ethyl;
(benzotriazol | - I oxy)tripyrrolidi nophosphoni um
hexaf | uot 8FRTSHE ’Eoénp BOP) or Nhydroxybenzotri azol e
may be alBe&eineRfUsred. The subsequent conversion of the
conmpound of formula (XIV) to the conpound of formula
(1) may be carv#€®%ut in a suitable solvent such as
di met hyl f or mag-gg, w}fétdmkh%ﬂd?a%h%degféﬁ&&ﬁllyt rile and
in the presence of an ortho-substitut aryl am ne of
formula R -H (I )%)Y‘ir‘é%flal ytic amounts of palladium
acetate, (2,2 6alklor
bi s(di phenyl phosp]hl no - b| naphtal ene (BI,NAP) and a
base such as potaSséd ]@H‘?)b]ﬂﬁal% eWhE)f@tna%gsarIlsﬂrﬁ pHe&ishdndependently
or cesium carbonat e, ol t n m
roomtenperature to hﬁ%%% @P;Pﬁ[(?l g{te?@@jr;abngglla{] pf ro
about 2 to aplvul, 24tafomemberssd Heggramyl, y- Fonttineeanteded hqﬁ@roc‘/doalk‘/l
compounds of for(;pgl%ﬁhl)enpbr%\al 2“’53“‘ |, prepar ed may be
easily converted into severa conmpounds of
formula (1) of the iwhiemtieamptioas!lyarubetatedivath clmmaumtshalo,
of formula (1) bearing X
or even as an al koxy(?:arﬁgﬂ;? E%lﬁglpﬁ S EZ&O%& Cyanoalkyl’
into a variety of deCi svaalkox;ye€1 ahaloaldiomg $(@)mlbseaikyl nitro,
wel | -known in the art to convert carboxyester groups
(-COOR)into carboxam des (-CONH2), N-substituted
car boxam des (-CONHR ), N5Ndi substituted carboxam des
(-CONR R'), and carboxylic acids (-COOH), for instance
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as defined in conversion (a), (b) and (c). The
operative conditions are those widely known in the art

w@pesasos4L£onpri se, for instance, the conversi oPCOEP207/064183

car boxyester group into a carbpxam de group, the
reaction wi th ammoni a or ammoni um hydr oxide in the
presence of a suita sol vent

al cohol , di et hyl fo?nr?’a § e Om ?8 alﬁsle?ﬁ 8V8;]f6 alleyl,
prefer abI y the react4(Gne- alkyleae)r@eidl_ﬂmloakk;ﬂh anmoni um

2 tenper ature T angt ngCt O EBO LD 00C BB T bBER: -alky)

Anal ogotjs ope][ a“_ vebmmef{i ORS(@EOT, yClO)NR'R”, -S(0),NR'R”,
reparation o su u

RI |\de substi t ut ed ca?{;g;)aﬁlg \Xﬁgfg&ﬁ?@a i¢raple

primary or secondary- (@fmznmR’S(@ﬁe@ o4k ACEL, PICANTRIaRYI,

or ammoni um hydr oxi d?@ﬁd :ﬁe[, nat evel y, carboxyester

groups may be conver o car boxam de or

Nsubstituted carboxam degh@éinNiNreinsyHdss,i t ut ed

car boxani des under basic conditions such as |ithium

bi s-trimethylsilylanide R aRdify arppachyrdepgneantishi omt-e-alkyl, or

chi ]?r' dgl Ort ﬁ sui t a?l € PP FaR tggeﬁ&(;/?ﬂ{j@lre)ﬁlﬁggeHQo which they are

preferably the reaction is carried out in

tetrahydrofuran at a terfseindtfeineapangrmgmbeigrheGoEyele comprising

reflux. Likew se, carboxyesfel, %eﬁo%aqﬁy%&&dcfp&w ‘®Gr s, and

into carboxylic acid derivatives throu asic or

aci di ¢ hydrol ysis condi tR'8msphewyldeldy t«ﬁonmanred heserpatyl,

of Tormila (1) wherei n 15 oat S BIATRTEon S ARRE halo,

may be converted into car boxamlwboaﬂle}d,@lastalk;dsor(cls alkoxy.

CONR R') wherein R and R' are as fornerly indicated.

;rr]n’emglleﬂekluﬁl )dlréggﬁirdr rgfegaulﬂ)% al[)@{“ﬁal?l% I{Narg Eg&r%g r‘gor 8ne R is methyl

amd the ootierfRSFandl R{" z(rk(h)fdrogﬂd é?helfalh)wmg hnkhrl; HERR") - are preferred

Rt i ihive, CHRCHRS L BB &M ViR aScPhomeny

dila [Ciay) Qe Chian eCHICHEC HY) d‘:HHram dBLZCHgEH(thng)r of ur an,
or di oxane, and in the presence of a suitable

cond sin ent &Py I ohexyl car bodi i m de
H %%Pe I(ﬁg grﬁ n%@)gpﬁq%?h? vl car bodi i ni de
hydrochl oride (EDCI) or O (benzotri azoI 1-yl)-N, N, N’
, N' - Weten&Ten h@crz%‘n)m(omf‘ fsest toak mamibeled hateeo{rIBH) ;5- to 6-

t
AL TR, loocd sbays el HphbaHgRb bifpidzol), frany
Wﬂ@ﬁﬂm’@fm ogDhaiepHeREGRnomobs bydtaxyhenzely) isazebbl, thiazoly,

be required, Accordi 0, CO n(.e
DD SEISH PETIE B HOUHAR o RF T 4R s 10’6 Thembered
haewgm, dphidallyasubshiteited Pyeidiny PR prefé@éd. IA!m&hadae@sl&uets Bre optionally
trifl uo oacet| c gm d and in thepresence of a suitable

%‘qu‘i}%]ﬁ? s ieprrbsd @REEHY or omet hane, so as to give rise to
the correspondi ng conpound of fornmula (1) wherein R2

i's hs«dreﬁgérﬂn (A@rz’emlabqu)ad gw&s strﬁam(aér):d Beteid%gzloalkyl then 3- to
EFOCGSS he conp ounds f or mul a (

yeroked e SRt Y st MO Bt N B HuH e pea] giridin,
629t4ay1 whalghy, ta%aﬁy%rré@mqga}u {é?rghﬁ:pglf&rogﬁény'ﬂ @stynbﬂﬂﬁ&g;%h

presence o g azadi car | ate and

eﬁrabﬁ#ﬁythwnblé pimrwéldwl wraé wlpwa}émhd@‘/é @prodinBgisexnzidinyl,
ﬂﬁacz'oﬂﬁm tlrﬁé&oilaglgﬁ pgﬁerﬁﬂﬁf% g?ﬁé?ﬂlcﬁﬁyl &prﬂdﬁﬁglaap €,

tetra ur ane ain the correspondin
tﬁ@ﬁbrﬂmma@ﬂ Worenly & -1ty 7-memberdil hgtetasyd onlbdy @,ptmnaﬁmubstltuted
of the process, the conmpounds of fornula (1) wherein

R2
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I's hydrogen are reacted wth a conmpound of fornula
R2- X (XV) wherein R2 is as defined above but not

whywsogsm and X i s hal ogen preferably chl ori nePCHER290TIEr4183

or iodine, in the presence of a base |ike cesium

car bonate in a sui tabl e sol vent” such, as for instance,
gfgen éffnr ?% 1ny? L qr mc( %flOfl oégpetpale errte%l] gAlg%l%\E/le% 18ues a(%?ptionally
m:fbstm]eecbfrsaiessﬂ),edhhmmonpounds of for mula (1) vvher ein

R2 is an hal oet hyl, preferably chl oroet hyl , are

trea r ef.er abl at a tenperature
rang%/\ﬁlg fromsgtﬁgia mbgﬁgee{ema o ob glnrl}e lﬂc@ec{ cterodryl is as

defirfed apoved nagely pypolyh dyraablyt, mmnﬁmlzdy]( fyramhi ésymionyRdus ® furyl),
0,conuersi on

s (S mate G Br=0 3k fgharaiity BBy B TR zobd yridiny.
pyvirafdim; Subsdyl, tpytla%ﬂylymamlm Peaiidingl, inidnylylp pelatdldnoxazolyl,
a bro nd of formula (1) wherein R

n
’rsgxa&H Pfﬁ}b‘aé‘{]l §f‘i1?rl‘3 aryl am no bearing in any
position a group -NRR', can be acconplished in a
\F/) ar :c Bi (}égtfafn e_waly@diﬁheﬁ@ro;ﬂ'tl’(fjeg_ntz@lti@aml]e@tfr,(@) apheml hettsein phenyl is
refera it is.carried in g suita ol.ve S
oRianaly A e ith P PERiE @9 Freoltin ot HldrC perees Cre
Hﬁloﬁlﬁéﬂﬂhﬁroqﬁydro&*f‘bf Slahe. ARG, TP, L aRKEERNGEORY, OCF; and cyano are
catal yti ¢ anounts of
P‘fef%’(eéls%ﬁmepﬁeneacet one) di pal | adi um 2-
di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) - bi phenyl
and g Kagmh SHESHiASnsloRhEVRYertonaR t i§ IREN) XYL AIKyBNYIAIN (C,6-

from roomtggﬁerature to reflux and for a tinme ranging
flkgpe o1 tH04 fc@dﬁlﬁéhrs Fromall of the above it is

cl ear to il son that any conpound  of , ,
for n{IP%\UIE efStB‘é‘gﬁahéP A¥q icgras Pgraéﬁﬁncwmpéﬁeégﬁ Prgent invention
foudlk dheir pdeibly adrhBi@dtidis. Sevat Beimpleswit goaabelgivoup, by
wor Ki ng according to nethods well known in the art
thus, | eadi ng o r GO unds of forrmula (1), is
i nt eIn a%n eOdé%ent% OfﬁlcfnR%t 10% t he scope of the

r.es §
%&E@é eﬁgyﬁ ﬁ*ﬁSﬁFﬂ 8%60&%0r§% dl a19($allw(['e(;1 s-alkoxy,
the star€i. enhaln’dkexy a‘B(@)aﬂﬁ seuﬂyylmlhercyamact@m dkydeme)-O-C¢-alkyl,

kroun or EELL BLEBR SUCRIRAECL IR € IR TEA R

fgn‘poundSOﬁz) fN}?mel a(ClleD;}NR%(@)n@E{)dkﬁl Jr(@PHY;ﬁNR@bO% C¢-alkyl,
e conp 0 an be prepared as

descr | beg&?ﬂf'ﬁﬁ@'%[ﬂanﬂﬁgﬁﬁ%ﬂég O 04/ 104007.

Conpounds of wh@eimd iaflobd d 3o 4,(V), (XI'1) and (XV) are

Co (0 et s P GicbanAEen Dy 26t 1A B oF ot her s

were prepar e, andg€’ {ogéth@rVWﬂﬂlg t@&ﬁff@ée@l&o%ﬁlﬂtb@? aRHbuAd form a

to 44. Fromall of the above, is clear to the

skilled persdff @W%@nheﬁ?réﬁmq W@lﬁrﬁ@m&waéle@foawms

formula (1) QeeREFHINN © & q8e of the aforenentioned
process variants, opti onal functi onal ergr oups within

the startingRimit El?qnaﬂ epbenalll subsiit e divih pnestwion er dge halo,
that could give ¢l sgybQiHnean glgﬁ §i de._Ligagtions, need
to be properly prot ected according £0 convent i onal
techni ques. Li kew se, the conversion of these latter

into the freg deRIPEABSEMARTIEMANAT MBS BR ifAtibR] OUt
according to known procedures. As it will be readily

ARPr edbat gdalkylf CL Jlﬁalsgﬁﬁognyﬁy&t)ﬁamml% dyhnoadty@aredkoxy,
accordlna to the process described above are obt alned
as m xt ufes B?loalk@%ﬁss thigaliyl, S¥Par&t--ayl cyano, -CH,OCH

-C(0)0-Cy6-alkyl, -C(O)NR’R”, -S(O),NR'R”, -NR’C(O)-Cj.¢- alkyl
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usi ng conventional techniques into the single isoners
of formula (1), is within the scope of the present

WO poognsisen. Conventi onal techni ques for racenaP@I/EP2007/064183

resol ution include, for instan £ partitioned
crystallization of diaster e0| soneric salt derivatives
or prepar PLC addi tion, the conpounds
of for wll\z&w@ c(? ahqfeyl’i ne\5IZ nherrgly be al so pr epar ed
accordi ng t owbenini Riahd R alre edahnmdadpelydetndythhoq@e(saltwldel y
known in the art, for instance by acconplishing the

af or bnentainomelgbdimantsiod fredd (g ehthichevesgver al

[ nter medi ates in a parallel and/or serial manner and
Byiswds ki ng under sol i d- phase- synt hesis ( SPS)

ot he- Ao binfy FRRELAL) ARRENIIQHE [ rvention

accoCdi-hgotlaylconbi nat ori al chenistry techniques, see

t he i tal section. See the experinental section

for gﬁﬁiﬁ‘g?a’fl c exanpl e concerning the preparation of

t he conpehads Rifanﬂ(RI‘lm,H iadépendedtlyt fa@m ieastestheoH, @athyl, or ethyl;
their conKerS| onﬁI 3)r0t her conpounds of fornula (1).

Hence, i Y §Md™fUY? dbj ect of the present invention

a libr arwh@%mtpms or nore conpounds of formula

(I)wherein R, is an ortho-substitute arylam o IS
hydrogen or Rf"8bei %meyl@t@ﬁt%w Sgtb(p erocycloalkyl

from strai ght oroty@nchRehbetedeyRhaliyl,, strai ght or
branched C -C al kenyl ,. strai ht or branched -

al kynyl, C -GC6 cycl okl pre 0ﬁé%Yé@@é%t€9|WltfRenq%rmoreA

CO- R or CONYRRR'whethR R Ad R a%@cﬁnd@ﬁ&rdeﬁ h
i ndependent |y, hydrogen or an o tional substltuted

gr oup sel ect ed flheregsorai- ghlkylor (BYakchebyicer 66 Qlrfkyd-alkyl,

a? jhdand heterocyclyl, or R and R' taken
together Wlnt e nitrogen atomto which they are

bonded, wh«;retnd%m rthR'0 peilodeplehgenglylfisinn eashenther H, methyl, or ethyl;
het er ocy%é/IJﬁmgl{glﬁq)nQ@% gnal |y containing one

addi ti ona eteroat om sel ected anong N, O or S,

pr ovi dedwhérain:R%$ hy |

| - met hyl - 8- ( hoxy phenyl am no) - 4, 5-di hydro-| H pyra
zol of 4, 3- h]éhﬁnﬁgzg i ne- 3- car boxyl ate and

1- net hyl - 8- (:NRBL, hdueyqiin Bhyt R are pach,ibdahichyahitiyl H-
pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam de are excl uded;
and i somers, taulohe® hydrates, solvates, conplexes.
met abol i tes, prodrégkyl, earriers, N oxides and

phar maceut i caI 'y accept abl e its, ther ot he

obj ect of the pr é@eﬁﬁﬁv UQnIt\@%%t phere ‘g%d\ﬂ "i?[e]afsﬁac independently
i nternedi ate of for m;tdaoge}g Cr6- Bﬁle(,r-Nt{)o\jI@Zc( Xakypr of

formula (IX): H ( wherein R ' i sPHARVA ﬁ

The conpoundléheélvl Pohﬁtmntheyed&}eéeraetft velag “}?F‘gét(g@‘? eterocycloalkyl
ki nase i nhi bi t ors #RG-alembeh@rSfang, useful, for

i nstance, to restrict the unregul at ed prollferatl on of
tunor cells. which are optionally substituted with one or more A,

-5(0),-Cy¢-alkyl,
'S(O)ZN(Ct-G-alk}’l)z,
-S(0),NH(Cy.6-alkyl);

Ais halo, Ci6-alkyl, Ci.6-haloalkyl, Ci¢-hydroxyalkyl, Ci¢-cyanoalkyl, Ci_¢-alkoxy,
Ci-6-haloalkoxy, -S(0),-,C-¢-alkyl, nitro, hydroxy, cyano,
-(Ci-6-alkylene)-O-C,.¢-alkyl, -(C.6-alkylene)-O-C,.¢-haloalkyl,
-(Ci6-alkylene)-OR™”, -C(O)OC,.¢-alkyl, -C(O)Ci.6-alkyl, -C(O)OR””,
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In therapy, they may be used in the treatnment of
various tunors, such as those fornerly defined, as

WawRN0B/08844 N t he treatnent of other cell prolifRCHEP2087/064183

di sorders such as benign prostafe hyper pl asi a,
fam|lial adenomatosis pol yposis, neurofibromatosis,

psOr i asi S YRASCU @5)\AIROL G Ol dfierabign
associ at e t hat heroscl 8rosi's, pul monary fi’brosis,
art hri ti SCHy)@NRIA(O) e phalkilj € Caind-PR'STO suC gi-dhyl,

stenosi s restenpsi;s, fThe.inhibiting activity of
put at i ve’@%&z"f&?‘ﬁﬁﬂ’icg)lalkg}’s'((ftﬁa"'?he pot ency of sel ected

conpounds washeteinerigfroado td,ough t he assay descri bed

bel ow. The short, f.orns and abbrev'%iio s used herein

have the f ol RoWdy HeAt HEdRePdRhite opfvBoriyh or

di et hyl sul f Rxinder" Kiogetker widatHeanrogr 0 GHhi¢H e &éiodndYorm a
mlligrammcrog mcrogramng nanogramlL liter niL

ML T ter nf B Qe bera] hygpox I e aritpINgferoatoms

m cr oM m cr oY M Rapsd ahd Et et hyl O oni ng,
expression and purifjcation of reconbi nant PLKI ki nase

domai n. PLKI RKiinaayhermaitp o(eembash Sagrangylt eptioaailyepbstituted with

2-345 of thesfdiblo, lo?RGLOhABICENER0al RACC MR, &Y O] (-alkoxy.
accessi on nd%ber(ﬁ§3350) was 5%R g%p |ff%% ron1{%% o

full-length human PLKI gene purchased from i maCGenes as
cl one | RATp970A078D. Anmplification was perfornmed using
the forward ol i gonucl eoti de:

SRR REEREr A SR RN G b NG 1) ana

ghe verse ol i gonucl eoti de:

' CCACTTTGTACAAGAAAGCTGGGTTTCACTATTTATTGAGGACT
GT GAGEHILVT opBonall kb skitut&OwitR JCN, @ O] oni ng pur poses,
the aligonucl eotides included attB sites in order to
obt a h“g%p%%w?-flanked PCR product suitable for

cl oni(aR'RIS|, MY, t he Gateway(r) technol ogy (Invitrogen).

Furthernoye,. fgr Lificatio rposes, forward prjner

i ncl uded"VAer @\}%@513?1 85/3 %Pegﬁ?rgf?( Fora eaihaginer 11 methyl, oF ethyl
Bi osci engB&rin mhefré@Silot4; Ng PCR product was cloned in
the pDONR221 pl.asm d and then transferred in the

bacul ovi Yhge@xprigssi on vector pVL1393 (I nvitrogen)
Gat eway (1) - nRlintl 600 d=HenfOeRIERSBR YRR 1Pkl drnh 58 d 1erocycloalkyl
pur poses,
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NRR, wherein R” and R® are each independently
hydrogen, C;_¢-alkyl, -S(O),-C,¢-alkyl, or -C(O)- C,-alkyl,
_(CRFR™),-C(O)RY,
wherein R and R™ are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein R% is
Ci-¢-alkoxy,
-NR°R’, wherein R® and R’ are each independently
hydrogen,
Ci-¢-alkyl, or
—(C2_6—alkylene)—NRth; wherein R& and R are each independently
hydrogen, C;_¢-alkyl, or —-C(O)O-C,_¢-alkyl,
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a Hs tag was added N-term nal to the PLK kinase

domai n. C oning was perforned according to the
WQe@Boswsiks described in the Gateway(r) manual . PCT/EP2007/064183

Bacul ovi ruses were generated by, cotransfecting Sf9

insect cells with the expressi on vector and the viral

DNA using th

(Phar m ngen) ral “superna récovere

days and subj ect@d tod/- Blerrﬂnaradxybfall@hpl ification to

increase viral titer., Reconhi nary r oduced
by infecting Hi ghS ivﬁ%ﬁéf‘re Oéﬂt‘iogai‘/A%%%tﬁmtfg WL grmore 4,
inf e OPAC,. g‘reﬂklyls were recovered, pelletted and freezed

rification of reconbinant protein,
peI I gsgomd: » resuspended in lysis buffer (PBS,
NaCl -st60. (;kmas) 0.1 % DTT 20 mM gl ycerol 10%
prote se_in i tor | ysed. by soni cati on. sate
s B %a@]esdgkﬁ ?%lpﬁgga@ o R Aohded caﬁn%all?u‘¥ eralkoxy,
affinit YCFf,OhMH'ﬁlkoﬁf tﬁ())@%@l%[‘eﬁlgﬂ%lﬂ@s‘&ané eg@l@émﬁ%e) O-Cy¢-alkyl,

proteln was cl eaved

TEV(r) pribt- @&H@len@i O&hent-@) O%ls@s%lb‘/lf &(Q)Nﬁi Hs’i ’r%ﬁ@zlﬂﬁ R”,

putatlve klnaselnl bitors and th epo of sel ected’

corrpoundé%?@ﬁ@@%hﬁhﬁbd(@ﬁz)n&”é
t rans- phosphgy ylLat, ORASE Y4, Specific peptide or

protein substrates are trans- phosgrhoryl ated by their
specific serRrveLdtR]rfe'omlqlnelnd@*pensl«rra ither Ki- sralskel orn the

presence of APt atg\)g(g[hw ¥ith ﬁﬂe nd€?§*;£ a‘é%ln-zq)oung\tform a

presence of Helr optlna ors.

the end of tfher @hmx;dtwed/hcatnooytler@mmpmsmg oncmrewblhater@ﬁ@ms
cold ATP and qact Wg) f ﬁ captured by an excess

of the ion e%?ceﬁ ge Tdowex®radt the resin then

settl es downR¥as plttelyboptmxmllgfsulbdmuté@mmmm loabethbye halo,

gravity. Supernatan taini sphoryl at ed

substrate, is su b%%ﬁl%%gﬁ 8 lﬁgr %ﬂg ransferred
c unt Iate t hen eval uated by b-counting.

R PSRRI T onel . “Dovex resin

Pes Pﬁ”%@ﬁ% sDottBr EorRrd By, GV ARBRERS (e fhony

and di | u€egdhitloalRoxty, Ons-HniOalkil sSO) 14 - lﬂ(l}rhtmnoerﬂle@I(IHs,

Chen ¢ he WERER AR IQGRUERT (IS, YRR et
as above-NIV8(OB- @Qk@ﬂk}& thzglayisphebble resin is all owed

to settle, th ant is d| car
vol unes of 1%0° p% afr%?% er?ﬁ‘f‘ eé’lglygr%rédﬂ%lgylper

vol ume of pellet. The pH is then neasured and shoul d
be around 3.00. The washed resin is stable for nore
t hanwiiea Rieek (O (ﬁtlﬁ GKa B-etdi MmiembkRAtheirod cloaliel aied 3- to 7-

AR5 R S SR
OXetanyB apgtetimy tmahydgq fmdyl()teﬁ‘ah‘gi’rﬁh@ﬁh@nﬂ Gsymvhymous with
&Tﬂhgﬁ(ﬁrgrtﬁfyﬂ8§ p[&?; ﬁdiﬂy lp%éﬁél"i’d{n Of’ﬁ%&io‘ﬁﬁ F%?aﬁ(lhﬂ S Soxamdmyl,

assay was r enz ne concen ratlon
driazglidioyl, isathprzelidingk Pteridmyhipétesig ,msrnmhsslpog ATP

fadhRRopyrahAMVvER R i93-80 2L RB@ALERE BkRrocycloalkyl, piperidinyl,

piperazidinyl, or morpholinyl, optionally substituted with one methyl, are preferred.

In certain embodiments of the invention, R* of the compounds of formula (I) is

hydrogen or Ci_6-alkyl.

%e{}pflcgl %Cé) gnl)e{edr}%ae?esrge?rgff 30{]0 %( me (Ijnbe]xet*d hetgocycloalkyl
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SI GWA, # C-3240. Robotized Dowex assay 1) 3x Enzyne
m x (done in Kinase Buffer 3X), 5 mcrolL/well 2) 3x

waasnsmte and ATP m x (done in ddH20), toget heCT/@P1007/064183

33P-g-ATP, 5 mcroL /well 3) _31<9§est compounds

(diluted into ddH20 - 3% DMSO) - 5 m croL /well

Conpound. di | ut i and.assay sche ks,sdgf | ned  bel,ow.

S R A R R I S S LS B S

hadrpganntsloj @089 OVBEaalelkel, di-shikiokyibed, i-hiloalR6xyel |

12x8 format mcrotiter plates. For % inhibition

studjes,. i ndividual dilut.ion plates ate 1

i o B SRR bBreh T SRt aredy drogen.

diluted at a 3X concentration (30, 3 and 0.3 mcroM

in dHHROAIBeH RIE@en® oftHetinvekiofoR { @cokmeln) Diishybegerf 61, F or

di khuii ons and conpound pipetting into the test plates
1'c50 det er mi nati on, conmpounds are received as 1

mv] 100% DMSO sol utions, plated into the first colum

of almiettadt érlerdiplatsef (&l intantich) R* dfFermilarblis hydrBoagbklo, CFs,

sty SESORRR kFisaiesri SabteRsocky & SHaey 5% holysyen with the
seUsivbrcaydiuyds. Infuithe dphtaidéments, R ishaodaF;dex iy 6BAOCE:. In

he hi ghest congent ion of all .c ounds.is 30;.

Do ot Rubdd. | A Piondin A SRaR e THORtES o Ch o

10 mcroM ii. Assay schene 384-well|l plates, V bottom

(tesin @Ié@grﬁ?ﬁb@fime?fs P &fea'dvalﬂiﬂt]lbh, R z{Hc’CPgQire bfdrofen, R is hydrogen, F,
oun i Lutiqn and t hen aced onto a

EP APk 1o e 25h SRGovoN OBErk n B e the

robot has one 384-tips pipetting head for starting the

assath lefesredrmbBirhémsohbacthventiondindpalb B RgRTdie hy@sig) at the same

t.&get her with one reservoir for the Enzynme m x (3X)

YA one for the ATP mix (3X). At the start of the run,

the robot aspirates 5 mcroL of ATP m x, nakes an air

gap imsérden tehbodient§ 3f Mhe il tin) R'aBpiydad@s & @ $a@l; preferably

f . PLKI mx. The follow ng dispensation into the

EYdJP%%"aI | ows the kinase reaction to start upon 3

cycles of m xing, done by the robot itself. At this

POi Nt In ¢RQICORERTEINARIRE EHtihAintion, RSis hedlogés thafod medtyl, methoxy,

reagents, The robof .incubates the plates for 60

ﬁfh@f@sCFaiPrF(e%arh?X’grrb%l}Yéf‘tﬂe@; and then stops the

reaction by pipetting 70 m croL of dowex resin

SUSPBENg iceitaih b ddiBertade tcb@polhds ofTihe 8RveaYich @%e Hose compounds of

m xi ng are done |medi ately after the addition of the

f"é&uﬂe‘.(lﬂ%o‘i‘ YWKIHY cycle is perforned after all the

pl at gs;s & gndVAPOET, anlding o itWE oFEeNariMQESW, Xt Y Psid 2 B nitrogen, the
plates are then allowed to rest for about one hour in

BdeRing o apaklpnibgiag AP, cdprap el m Ri ind popistas ggfined in any of the

B A Rkids LG BYpernatant are transferred into
384-Optiplates (Perkin-Elnmer), with 70 m crolL of

M cr bsegicattain @nilpgiRen-the sempouads ef ths inyantion age Biosecompounds of
@%@@_%%e%ﬁt es are read on a Perkin-El mer Top
unt i

adioactivity counter. iii. Data analysis
U is O, and V is CHy; and one of the variables W, X, Y, and Z is nitrogen, the
remaining variables being CR®, wherein R' to R® and R® are as defined in any of the

combinations given above.

In a certain embodiment the compounds of the invention are those compounds of

formula (I-a) wherein
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Data are anal ysed by an internally custom zed version
of the SW package "Assay Explorer" that provides

W@RG0Be808%4 i nhi bition for primary assays or si ghoi/ER1007/064183

fittings of the ten-dilutions gurves for |C50
determ nation, for the secondary assays/hit
conf jr.nat i,0n i.n .Bj ~eal S Q
i nhi ilé@fs l%fgﬁlgtur or alglﬁpﬁggeéyggﬁﬁr\}??ﬁs éolf nvitro
ki naBas OnNiibCH,,0W ia€$RX inds YaoaHileh¢d is 6Ht be sane way

For Rt b SopCHhair Gk STREH 875 Naa B GERH of 50 i

HEPES,is pHVis OH,, 1\ isrtuHYGE C3, Ylis @M, Bid Z iSNrber oM NaVO

3, d Q2. SA. i say copdi.tiaons for

Aur or'd® g’ %flgg%ﬁgeﬁtl? Qﬁﬁgﬁ%%’ﬁ%&qgil gg[eorassay was
run wii 0, ¥ns EMZYWEs SONGEH, it ORI, @hd 2.i5NNd 10 mi cr oM
ATP, 1 nM 33P-g- ATP, and 8 m.croM substrate, conposed
of  4ULRREIECHBpWat H. FrihNbitts Snanb €yt oGak2/ Gycl i n
A acpiyol v iKCPBSw i ERC I 9N, Yls EHThAd 2M Ri sipne H
substrate, 25 mcroM ATP (0.2 mcroC P33g-ATP), 30 ng
vhensHel| 1 Ryiarqias defined py vy < dhacgpepbingtiqns givan abeveni cr oM
inhibitor in a final volunme of 100 mcroL buffer (TRI'S
HCl 10 MM pH 7.5, M 2 10 M 7.5 nM DIT) were added
t o eBeeferigd dmbydirgeryg of thig dweprpvere thpseaomponpedeef foompiad-a)
aherdiy OC incubation, reaction was stopped by 20 mcrolL
EDTA 120 mM Capture: 100 mcroL were transferred from
eachUveD} VtioCNl Wiishl EanCpl, XtieCH, endlZlipbHsabst r at e

bi ndj to - . f.] r |. S re then
onondd?S FiPCERANIEBHL K ERE Y HhEnd BalE ol e L P e
and VUii$ OeVasdChly, WLt CHS&rie €, fYi ib I\, and dns €Fsbem | n

vitrp.cell,. iferat) VA 80,bunpn_oyari an and
MCF7 Hﬁﬁﬁkr{ lgégﬂé’s@%ﬁﬁﬁégﬁsgﬁﬁés agd 2&?&2 r\}\%I 1) were
whedeoR| to Rihird & BBdedval dnypif alt s ningtiomplgdiea abedki, um
(RPM 1640 or EMEM plus 10% Fetal bovi ne serum and
treated with conpounds di ssolved in 0.1% DVSO, 24h
af t erm seegiin@mbbdemedl ths coamipeuhdcobilt etlveation ate BHade SoUpounds of
% alll%d 3{ter 72 hours the plates were processed using

Mo {2 ey 8BS promega) fol | owi ng t he
manutias 0y el Vsisl @SOf M biNor (R bfTtht @AridBl& WSXaY, and Z are nitrogen,
honogenous net hod based, on the quantd fication of _the,
Repepradahvarablesi iegicGRorvisteingt dBdt i R pip asctefiped in any of the
6&hbatidhsRited HPanti fied using a system based on
luciferase and D-luciferin resulting into |ight
genelht icoiain prbodimeHabe spmpepadae! the ipyeHon o Hwise ggmpounds of

Fd?ﬁlu'l‘iiﬁtlﬁrw&freiﬁd s present in culture. Briefly 25
m croL/wel |l reagent solution are added to each wells

and Hf is&d, 31diVnistesOs hae kinagf rthe verltdese¥, af eY raad Byis aitrogen, the
] The: b i b ortj 10

[ R aFhbles! D R SRGET 181 IR, o3 PROCK blRY iy of the

adrobigations diveniabnvassays, the conpounds of fornmula (1)

of the inv i .es d S [ r e PLK

it bt b ELbRBeRA g ohPolREENFs RuhRBH AT Bldig hipounds of

throlaildr)oMerSee, as an exanple, the followi ng Table A

reporting the experinental data of sone

Uis O, Vis C=0,Wis N, X is CH, Y is CH, and Z is CH, or
Uis O, Vis C=0, Wis CH, Xis N, Y is CH, and Z is CH, or
Uis O, Vis C=0, Wis CH, Xis CH, Y is N, and Z is CH, or
Uis O, Vis C=0, Wis CH, Xis CH, Y is CH, and Z is N, or
UisO,VisC=0,WisN, Xis CH, Yis N, and Z is CH, or
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representative conpounds of the invention of fornula
(I') (for the neanings of the codes, see the Exanples

W@ 2@B808¥4 bei ng tested in biochem cal assay asP®I/KP1007/064183

inibitors and in A2780 cell p_r?fjferati on assay (IC50
mcroM in conparison wth the closest conmpound of the
priof;.anty, .deser ibed;ipn. t f tJ oned WO

ba 154567V 1£668 YoMl f Rh T A e

B0O8- XAHOMIGE Co0) WOBIHADEsaN A S0, pnid & in@lH; ort he PLK- |

i nhi pi.t ary .act jvi f $h nd f .t.he present
inveﬁtlf @h}(]rl%éﬁpt’ g\%}/st(gﬂ’b%m?%?i% agaﬁg?ihgj@nflo t hat of
tvheretrel eoaticee eatefiaedth arSof filar ontigatiogiveaabpaunds  of
the invention are unexpectedly endowed with a PLK- 1
inhibitory activity significantly higher than that of

t he Hi 4 ueitdhahnibodehesedt pripatindy &f kenpawhds aef tHdde compounds of

for nti one 04/ 104007 and are thus particularly
gﬁ@é’fﬁn&&éd&?e%%?%é’r apy, against proliferative
di s 0U¢i§C§Iz,aa§f§10@ ﬁs@%dvantetbr Ro aF teRada1&d W, Y el &1d 7 are nitrogen, the
dependent kinase actiyity. The conpounds, of the

redRing eroklas Peins Caih  bEeaiRi hi & Br eéadeR't pisrasadefiied gneany of the

BgRPInSM s gihl@bhat i vely, in conbination w th known

anticancer treatnments such as radiation therapy or

chen®bt heedpy endwidirmenti the somponads onthgilnyengipn gse Hrase compounds of

ﬁ%fn%'iao()ii-ﬁ WQgeRLs, antibiotic-type agents, alkylating

agents, antinetabolite agents, hornonal agents,

i mruboisdgils edndayeint(®, aridnore Hetlonvariablesayert &, and Z is nitrogen, the
. 00XV Lnhi bhd Qris. . (e. 9. -2 bit 0RS) . 1 -

R P AERSE ERLR” Rltfroffi 8, 1Ry a8 8 Béthned in any of the

torhbiphtiorsgivenyabogd.ne ki nase i nhibitors, anti-growh

factoy_ receptor, agent anti - HE nts, anti-EGR

agent 2 4RO A GHERbEms Mpoar AU sy fllish Bog compounds of

farhiubi tlar) syherdiar nesyl transferase inhibitors, ras-raf

signal transduction pathway inhibitors, cell cycle

gentds CHRRR R ERER S IRt S wnd 2 glrerase

I nhi Uii§ ks, V &0, WheCH, keis N, r i HyuhdZesdCHsoa fi xed

dose,  .s onbi nat | roduct.s Y e compounds
of tHil 8&%@&%’0\&%9\%?@5?%9%&6@5@ 2&?1{3%’ Bescri bed
bel cﬁ_w ia@ﬁlz,t‘hﬁs @,t\lwasd cghacrisra:egurtik cal, layd ZG§ Nxém agept |
wi thjn the appraoved dgsage range. npounds of formul a
(1) Hd?EBIé’Ylés b Weg Nedtt H’ylﬁ\}%t ﬁn‘fg&/\ﬁ?lHaﬂrti cancer
agentss oheN & ©.0WaE Nakii9OH 9riuHahA®R if N, or

inapﬁr‘ogri ate. The conpounds of fornmula (1) of the
pr esErit CHav e it PolY, 1s i b Ne YiioN. atthi i GHrat i on to a

mammBlis Ce, 9v is O.OWNNTRN K is K iDerHadad niiskengd by the
usual routes and the dosage |evel depends upon the
whereinR gt are erdlingdpsangfof hgecomahinatians gign above.
adm ni stration route. For exanple, a suitable dosage
adopted for oral adm nistration of a conpound of
f or nli & centyin remybodimery the samabounds afothe anedndion aBOthosg compounds of
?ﬁﬁmgaoe_ed fle{rﬁmcr@vhte .p tinmes daily. The conpounds of

ein er?tlon an be adm nistered in a variety of
dosabeV fior@ed~Cél-gand onabt ywo bhtheharifibles, 2bYetagd Z are nitrogen, the
?e%?asi i!neSVari%l%}lgsa b eid (flf{d rvvl’f:e?ea}}lelgl f aﬁk .(:‘\atna’li}]SI Ia]%uellsddefined in any of the
SOt Bnd" 67 SuUsSpensi ons; rectaqy i the torm
sappiosiidrgies;abpat.enteral |y, e.g., intranuscularly, or

t hroygh int.ravenaous and/or intrathecal. and/ or

o ¢ HEpckBiin AR B SPrpRLhdr o B dn RSt those compounds of
fomweind (1at) veles@ni ncl udes pharmaceuti cal conpositions
conprising a conmpound of forrmula (I) or a

pharmaceutically acceptable salt thereof in

associ ati on
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with a pharmaceutically acceptabl e excipient, which
may be a carrier or a diluent. The pharnaceuti cal

W@ 09p081884 ons cont ai ni ng the conpounds of the PCEPL00TO64183

are usual ly prepared foll ow n_gz%onventi onal met hods

and are adm nistered in a suité@ble pharmaceuti cal

toger i v thCr et A fsBha Wk haRL STl the remaining

Vatibbs deirgeXRY, ogerdadt harRseyd Bliarcosedefived linkhog ef thxocambinations

starch or potato starch; lubricants, e.g., silica,

p'aft?%Fearic acid, magnesium or cal ci um stearate,

and/ OEn Ppedripdt tl_ﬁb@ﬁﬁlegt &elfhbﬁn_;pobhdhfﬂfgﬂel: ﬁgleriiﬁ(ih are tlghse compounds of
tar s rahi c gum gel atine nethyl cel | ul ose,

E"é?“b@@'rﬂgt T8I I ul ose or polyvinyl pyrrolidone;

di sintegrating agents, e.g., starch, alginic acid,

al gi vav es-CH=spid] wni 81 aric tHYIvyiscahated Ze Cel wesci ng

m xt ures; esfuffs: et .S; ttin ents such
R G ol S T (i e et e e
genepay is AOM=CPX] W ia 0, Xhig OMR 6ok eQsdlliyCHD8et i ve
subst ances_used in pharnaceutical fornulations. These

phar He¥&nGidat-prefdr &t onis by BETHaRd e tuPed i n
knowy_yenne=chorwaxammlieCHY ifRansd 2fis alxbng,
granul ati ng, tabIeLtln%? sggan-coatlngh or
fi | nVchéaitd=pHocWss s X iThél Niigtieland peNseons for

or al yagi whiSLEALTANs BRY XAEN, §-19N, asY 7 W6, &nul si ons

and suspensi ons. As an exagyle, t he syrups may

cont BiYiis dgeaHri Wris Csadcindr §9eCoh asdédhali gk wi th

%Xr%ﬁ{ RS I?Qﬁié %r deﬁﬁ&{]lnt %go@@lge &)%lglhgltﬁjrrs .g}%ﬁ above.

suspensi ons and the enul sions may contai’nh, as exanpl es

of carriers, natural gum agar, sodium alginate,

pectin, cnR&iPyel 5 ldliIH«Ll.\ﬂ[Stﬁé SR %8%35“10?5 tlﬂ)éli feln%igll% 5 %ho% compounds of
ponV|nyF al conol. e suspension or solutrons for
fortudnisg uhaanely wheetn ons may contain, together wth

Lhe B 1YEComREUL BHATSSHL L SR CSESPLAR e sivosn, e

gHnyLd0hg, vagialges bpingpYiRenehegiy 1 teaRfl andfRUe®i 4sedefindd in any of the

Sui Eﬂ?_‘bl.e am)unli) of |idocai ne hydrochl oride. The

SYPURYNY &GP PRV avenous i njections or infusions may

cont B i ce@in @ntidith&it, ths lcB8iipb@ndvbdfethe Afivdptioh @F@Hoge compounds of

éogey n?ay Q&ei n the formof sterile, aqueous, isotonic,
MufeldMierdhs or they may contain propyl ene glycol

as aycwrisi-&rH,-Chg-; SaIP8aé toFr theSvaf@ileS 0Nt &, Ny, 4RDe Rehitrogen, the

w th the active compound, a pharmageutically ] )

Eoremng plagablgy brigg, CR, gvhereipdbatop Bt g, R paiieyast agfingdgn any of the

HBHGRheioR ARAGYYEt hyl ene sorbitan fatty acid ester

surfactant” or lecithin. Wth the aimof better

i |1 ustragdringn ernbodimesktie cpmperpilson, thinversian e §1asg camypounds of

FrAd AL WHePih t . the follow ng exanples are now

gl ven. MPLES The synthetic preparation of sone

conpounds of formul a I))é'of the invention is described

i n t HeVisotGdnlChig- 8% amdi 26 CIA Y isGld, ashb siddsover e

conveny,ent _ : ?Sr(F,:'Ig [y :d i 1 ough a

codi ﬁg‘l] gsgsé%zmé?gégﬁ 0 ’o%/é\n%rilg’ ?é\slb@g’n%ﬂ %tfsg%%lrg&of t hem

wer eUh¥rseitinCH: stV ab @ dXiindHc¥tiel, aldsbhisdddorrdi ng to

t hei {; ghempgal-rnage . whi,l st her. eniently

and Qngﬁo:%%%géﬁyw?éfﬁ% ?itlse Htﬁ#%%igﬁ&gd%g i’n(E;1J system

t ogetheéis Wi hCtheiW islM- NMRCIdAaY & MrandPLG/Vhss data (see

foll pwi,n b t : h cqde ich

unang;!\% Llfg_s(ﬁ@z'tg%ht | 115?%’;%)55 %II'—':I',;‘:’% Ilse&gpaeﬂ& %f\llgcl\?’cogrrpound of

f or nubaifdQH,-Cohns Ve tissCldf XfioNSY iVt sdAg B, 4r

U-Vis —CH,-CH,-, Wis CH, Xis N, Y is CH, and Z is N; and
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Code A represents any R substituent, as per formula
(I'), being attached to the rest of the nolecule to the

W@omsHmm 8, each A group is represented throuptir/EP207/064183

proper chemcal formula in the,followng table I, also
indicating its point of attachment to the rest of the
Lecube. de B, represents the R2 group.hei
QREEER oS o EEM BRERT e iR S0P
pyrazol e nitrogen atom as per fornmula (1). Each B

' ted t h th . chem cal
F or il & P IRBTRSK e G CORBPRTAY Of B BYSTHR AL fege Fpigpounds of
fovinila @ff) atahebhwkéatint o the rest of the nol ecul e. Code

C repr.e ts .t R3 group bei attached t he rest .
o PSR ER Lt B R R i A SV RS y P oh AR e pitrogen, the
Ragdinieg §h0Med SeifLORESERIEA Rt s QUGR dshiefiRédPainy of the combinations

chem cal formula in the following table 111, also
pi¥eR eRVEng its point of attachment to the rest of the

ol efih RertdAEhRBREL  the RoBpdHdCoOhe YRvenSioh @B BRBOL&Mpounds of
and consecutively nunbered in the follow ng table I,

formaig(1t) Whﬁ’@@bect ively. Finally, code Z refers to the

cent Uai_s @HQ,evoiE Nﬁ? A3l @I?é"'o? thd }Jariﬁﬂégml\@l)k, Q,f altlé_p% is nitrogen, the
above it is clear to ,the skilled person that Z is

suirsRing weseblesbarig CRoaderyin RReo RE agers Byfinehion 4v3 of dleieombinations
g),e defined in formula (1), also indicating the

ositions of the other substituents. Therefore, the
codi hp sysireempedgent thy cagwdufids ofshermvemtimyoarn dwosofompounds of

fO?ﬁlWA fgl/‘,)n can be shortly summari sed as foll ows: Just
@x rrplee

as an , which is not intended to limt the
scopl i9€H e ispi RS &viis WX esrEi.on js CHeanclofrisdiicbrAd5B8C2Z

(see,; eXx I repres t razol o-quinazaol i ne
deri vat ?\ﬁg \g# I?Igr’mllsg@%ﬁ)( lsv\qll\e%’ef}e/si(ﬁ%’t%lgl Zlélérg}?’aqr core is
r epr BseGtedv byNRh&v ioCies Y isACHRY i 1S, drkleZ. gratprof
formul.a A45 of table j he_gr oup, of formul a B8
of " ar ety Bk 3 Bt ot MO £ 6 tabi e
11, UhagHagy sav Ry va ABASPLROT DERINVARLVES CHierpr esent

I nvent.i 1S. cern t Ve .

i ndo 1%8&2\2%%&\’ &i\gs)ﬁsr&ﬂ?’ggré%i%’éwdﬁﬁ’\%t ives as
Vi a UgsepLov isA0RQGON GHSX idNEY s Bl A8 IAH, &r

phar maceutical conpositions containing themand their
ise Has o VarbRe & IS Ret Ny BISoptas Nfnghe

RRERENE! oV et AQRAAL @ISR dfkhd R bRt SRRk aBGveand/ or
treatnment of anxiety and depressive di sorders and

ot her diseases. In particular, the present invention

IS coneRERGH MUJAIRAPRERESBlnd s @ENEFARkoh A H Re Cdthpounds of
dVis Uis O dV C=0

wherein Uis O and , or , - an I's
trmyld §-gHmmenghereins O, or U-V is -CH=CH, or UV is

- CHNé'_/ig:ng%, v fngIy; hsd Shlor td S thlgzériﬂesl’&\l! R, ﬁzagd 2 nytrogen, the

IS
remaining variables being CR®, wherein R' to R® are as defined in any of the combinations

given above.

In a certain embodiment the compounds of the invention are those compounds of
formula (I-g) wherein

U is C=0, V is NR’; and one of the variables W, X, Y, and Z is nitrogen, the
remaining variables being CR®, wherein R' to R® are as defined in any of the combinations
given above.

In a certain embodiment the compounds of the invention are those compounds of

formula (I-g) wherein
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Uis COand Vis O one or two of the variables W X,
Y and Z are nitrogen, the remaining variabl es being

WERBB/0sB44 s H Ci-i 2-al kyl, optionally substiPkCE/@e2007/064183

with CN, or CH G -6-hal oal kyl,, C2-i 2-al kenyl, -(CR
1R11U- R ,wherein Rland R11 are”i ndependently from each

h I
ot he ;bRgseWhRow PN CMISTIELD a2 LAy Lo 4

t 0 7Une@‘9@r &ds N@F ;eWae@H Xaib Ky Y in€CH3 ahd Z7s GElrber ed

of Bt N EPh I RS e Ty g REERS " O
i gdeUemd:_emté wls N;Rldxwge@H b%do@wls OPf ﬁn?WyN, or
R T Gty R iR e R 11 et B4t

| nde‘gamem; Wyis NrRémveiathqg aer, YHs CRRbRY .is RT ot hyl ;
wherei.n n |sfrom0 wherein Rd is G - 6alkoxy,

~ NReRfis CriRe Vs NRReWdh @H»z»P( isNe Y thandhddpeHaent | y

hy dr ggea=00-ieN& kil is COI, X-i6 S v6s abk yh@ne) NN DR ;
wher ei n %and R are each |ndependently hydr ogen,

ehersingR kipi R age as defioypdinginy of hg qepmbinginsisgiven gboyeg
6- menber ed heteroaryl 3- to 7- nenbered
het erocycl oal kyl or 3 to 7-nmenbered cyl oal kyl, which
are Bbtl |cm’q@n|eynbsaqlb§mttthﬁ sempothdsopfetherinyestien are those compounds of

éj gr}’ﬂnel Wiergl n phenyl is optionally
stl %’

one or nore hal o, G -6-haloal kyl, '
C| 6Vab |€qu \Cis-@> aickog/or @o 6t tlnaIV@aaHxlgs(W, XYt raogl Z are nitrogen, the

t%?ﬂ?%(‘%ha@%ﬁg nfg)@ﬁ@)‘é{ %”i% ézék and, R, i, aspdefined in any of the

bahbinatiGasgliveplabo@. - 6- hal oal kyl , 6- hydr oxyal kyl ,
a - 6 C

-s( O Xa (t)al k«%ﬁ&g]fme itf}lF gg%(%)garr%s;((gf_ ttﬁ%l)}rg\%el(r)ltﬁgé%re those compounds of
formula (I- h) wherein
U is C=0, V is O; and one of the variables W, X, Y, and Z is nitrogen, the remaining
variables being CR®, wherein R' to R® and R® are as defined in any of the combinations
given above.
In a certain embodiment the compounds of the invention are those compounds of
formula (I-h) wherein
UisC=0,VisO,WisN, Xis CH, Y is CH, and Z is CH, or
UisC=0,VisO,WisCH, Xis N, Y is CH, and Z is CH, or
UisC=0,VisO,WisCH, Xis CH, Yis N, and Z is CH, or
UisC=0,VisO,WisCH, Xis CH, Yis CH, and Z is N, or
UisC=0,VisO,WisN, Xis CH, Yis N, and Z is CH, or
UisC=0,VisO,WisN, Xis CH, Yis CH, and Z is N, or
UisC=0,VisO,WisCH, Xis N, Yis N, and Z is CH; and
UisC=0,VisO,WisCH, X is N, Y is CH, and Z is N; and

wherein R' to R® are as defined in any of the combinations given above.

The invention further encompasses an embodiment of formula (I)
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-(G -6-alkylene)-OG - 6-alkyl, -(C -6-alkylene)-O0C -
6- hal oal kyl, -(C -6-alkylene)-OR" ; -C(O QG -

W@2mBkgs44 - C(O) G - 6-al kyl, -C(OOR ", -C(O R PCT/EP2007/064183

-C(ONRR', -S(O2NR R", -(CH 2XNRR',-(CH
2)Xx-NR C(O-C - 6-alkyl; -(CH 2)x-NR S(O

2-CG -6-al kyl; -(CH 2)x-C3-6-cycl oal kyl
wherein x is fromO to 4, R and R

i ndependently H or G -6-al kyh, or get her
with the nitrogen to whi Ri t orma 5 or
6- menber ed het er ocys ' wo X

het er oat ons sel ect v S, ~Y'i s phenyl

or 5- to 6-nenbered he \
with one, two, or thres hs Ci - 6- hal oal kyl

G -6-al kyl, or G -&al ko Y, REI\HS hydr ogen,
C-6-alkyl, -C(OR', whepéin RRis C-6-alkyl, 3 to
7- menber ed heterocycl oal kyl, optionally substituted

o3 onal | y substituted

W'hgh.one, two or three G -6-alkyl, -C(OOGC - 6-al kyl,

or r-egl( O 2-C -6-al kyl, NRRk, wherein R and Rk are each

i ndepan@emid Y ingHs,agen, C - 6-al kyl

-(C2:6-al k ne%j.; R 1Rm wherein Rland Rm are each

i ndeHé?@eﬁﬁgl% aBo&‘én, G-6-alkyl, or -C(OOCi-

6- al kyit CHRZndR4is Bmr R6 are each independent|y

hydr n, | G -6-al kyl, halo- G -6-al kyl,

a - 683?%3@?66%3‘?%- Ci - 6-al koxy; or Rl and R6 toget her
W t hut e iadoCer,tiopg to which they are attached forma
6 menphered heterpcycle which is optionally substituted
wi t hUriesHanes NR 8Eted from =0, C(O O G - 6-al kyl or

G - 6yat k¥, aRY viisNRYdrogen or G -6-alkyl; R8 is
hydr ogen, hal o, nethyl, nethoxy, CF3, or OCF3; or a
phar Haeeat @4l Y ¢ Gccept abl e salt thereof. The

6RBOMRA (R vEREIMR X V) it a&%iﬁ@%@ﬁf ﬂfétr%ﬁfﬁm%vatrﬂaﬁles being CR%;
nmet hods given bel ow, by the nmethods given in the

Bx@nph es or by anal ogous nethods. Appropriate reaction

condtg_é_glﬂglhggﬁ?rfapz é"ﬂ.%ﬁi'“%’th%% e ‘%tdl%n steps are known

to a pers e art. Starting naterials are
ei t hers-baomisylci al | y avail abl e or can be prepared by

met h_c@ski@jga_lﬁagous to the nmethods gi ven bel ow, by
met hods dé8cribed in references cited in the text or

in the exhberpind® andiR"bye imdéfreadsentkyrfoamn eich other Hy tethylor ethyl;

The conpounds of. fornula (1) possess pharnmaceuti cal
acti vi ty‘,NH'frﬁmptgrl? i rﬁler;trO%l’ hey are nodul ators of Via
r ecept orwhetin’tiy. More particul ar, the conpounds are

antagoni sts ﬁ{entyf? . t\g Enlern %Pgd%re'teroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NRRS, wherein R” and R® are each independently
hydrogen, C;_¢-alkyl, -S(O),-C,¢-alkyl, or -C(O)- C,-alkyl,
_(CR¥R™),-C(O)RY,
wherein R" and R" are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein R% is
Ci-¢-alkoxy,
-NR°R, wherein R® and R are each independently
hydrogen,
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Vasopressin is a 9 amno acid peptide mainly produced
by the paraventricul ar nucl eus of the hypot hal anus.

Wak0osesosas opr essi n receptors, all bel ongi ng t oPCTIEP2007/064183

class | Gprotein coupled recepjors, are known. The Via
receptor is expressed in the brain, liver, vascul ar
snoot h nuscl e, “HQQM Yt erus and testis, the VIb or V3
receptor is expre%segyin the brain and pituitary

gl and, the V2 rec€pt-alkylese)eNpFiRYs stdreimRY drel K ateych independently

where it regul ates t.er excretian a pate he
antidiuretic effect Y(S]fogfgs@‘p?%lk‘gf il ﬂ?@t%ﬂ 1‘b’§ﬁﬁ”€3hery
vasopressi n plaingl, astos-aruibehel eiead)d- s 7-mdndices] heterocycloalkyl
vasoconstriction, glycogenol ysi nd antidiuresis. In
the brain vasopr%rggﬁoﬁggl%@e 5 ﬁ)ﬁ@(MEOWDdM ator and is

el evated in the anygdaliaafbptiagalst fudststufedEatione dsmofe A,
T. W)t'@gk et a]Ie (2002). "Forced swimmng triggers
vaso‘pgf( stheAlYease within the anygdal a to nodul ate

stre MRIANG-BhNat egies in rats.” Eur | Neurosci

15(2): 84-52. he Via receptor is extensively

expr Qe il (CishdkBk ai n and particularly in |inbic

aneagalb) ke -dikg, @myadaliryl, LALRYEb WM, a%hoalkyl, C, ¢-alkoxy,
hilppo%a_ U's \l?\ﬁl cﬂyare %?igian%}? oﬁpaﬁ(? r%al eY in 6taheoxy
regul at i ons-bilogksret(O)i-Haecdkii ntrRnvckovueyanpuse show
a reductien i i pus b Vi i _plds- open
fierd and T T oR RAL PR RR %*l-gﬁgﬁyfeﬁ*?) SrgtRgaag

et al. (2008plkylePeloOBihdCIARA reashyl, iG{O36ci-alkyl, -C(O)OR™,
Recogni ti nd INIIFY et N havi or in
Vasopr ess(?(;}b)& a @S@é&% gr’ %1(2)(,2 ouItk ’I\X/Cc%z.)“ RIER"

Neur opsy<Rbhha R 6)) 6gys-3lky;FHEHIvINR 8¢0) .a€i-cadkdf t he

Via rece in nti se ol,k.gonucl eoti de injection
in the sggﬁﬁ%y%@%cg?hkggs—&;ﬁ?é'guCti on in anxi ous
behavi or Lahetgihad is fidm 0 B 4,Ger st berger, et al.

( _ .
(() |1|932)d e ox;//ln u%f%gt&{)g%g %%@ggé‘g%%géﬂts% Iﬁi gngg}]a\(é’]o Btessin

bi ndi ng, sociRalnddiSwepéthemaith eie ratdbdnt to&ehictam@y are bound form a

anxi ety-related behavior, in rats." Regul Pept 59(2):
229-39) . TheSQA“%fn?eé@%‘?ﬁ?‘{}Fet?@%ﬁ%%’% 'fé‘&‘?fl?g’rtt]“(e%%tematoms
car di ovascul glecetiffesh &, 0f ovgARr essin in the brain by
centrally regulating blood pressure and heart rate in

the solitaryRt AaRieniln e onFEhers Arterqaryloptigngliysubstituted with
Morris (1999%ne, RE&'Q)‘PM@Hﬁo,\/@&oﬂil_@ﬁﬁiflﬂcﬂpQl&kll%ﬁél_pﬂﬁoxy,

cardi ovascul ar responses to exercise.” Ann YAcad Sci

Boi: hyudyggemorGus-alkylt he periphery it induces the

ROMJ REL L BDdRbeascul ar snoot h nuscl es and chronic

[ pﬂicc{)i t onpof tg%he Vi a receptor inproves henodynani c
Baisdyérages, GInF ayoetndli al infarcted rats ( Van

e : | . j 2 .et al. (2002). "Chronic
ga{ssg%?g)égl?’nha@(’ IC,Ef IB%}? Gﬁg(lt’u \Zﬁtgss receptor antagoni sm
Bf medtagemenCi«hkiybure in chronically infarcted rats.”
Rur 4l ﬁ? ﬁnacol 449(1-2): 135-41).1t is therefore an
objegg ‘the present invention to provide conpounds
oha pharactewagallff accemeldptdt thewdtil at ors, and in
particular as Via receptor antagonists. Such
PREAGADI S8 rare. Machiliasoliprapsytics in the
conditi’ons of “dysmenorrhea, ‘hypertension, chronic
heart failure, inappropriate secretion of vasopressin,
| i veTheinvedtasi fsrthaephpoipassesymenbodimeobsfdesiulke (1)
compul si ve di sorder, anxiety and depressive disorders.
The preferred indications with regard to the present
invention are the treatnent of anxiety and depressive
di sorders. In the present description, the term

"al kyl", alone or in conbination wth other groups,
refers to a branched or straight- chain nonoval ent
saturated hydrocarbon radical. The term "G -6-al kyl "
denotes a saturated straight- or branched-chain

hydr ocar bon group containing from1 to 6 carbon atons,
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i sobutyl, tert-butg \, the isoneric pentyls and the
like. A preferred sub-group of Cl1 - alkyl is

W@R00408(8kd/l , i.e. with 1 - 4 carbon atonms. |n PE¢EEP2007/064183

present invention, the term"alkylene” refers to a
i near or branched saturated di'val ent hydrocarbon
radical. In particular, "G -6-a|ky|ene"__qeans a

| i near saturated dival ent hydrocar thdical of one
to six carbon atons or a br j

hydr ocar bon radical of tR’ee
nmet hyl ene, ethyl eneys 2, 24 di
n- propyl ene, 2-mnet Q€
2- net hyl - et hyl ene and
description, the terg
refers to the grouﬁaR - O, in R is alkyl or

C -6-al kyl as defined abg ERanmpl es of al koxy groups
are met hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
5%rtfbutoxy, sec-butoxy and the |like. A preferred

S

atgns, e.g.

X
1- et hyl - ?hg]ene,
R4 he present

v /and "G - 6-al koxy"

u r-elgnroup of G -6-al koxy, and still nore preferred

al kokyis Oy aup¥ iaCH, et hoxy and/ or et hoxy. In the
present descri.ption, the term "thioal kyl" and
"Q6ﬁtlﬁpo?ﬂcﬁ{){llgéf§f 8 s to the group R -S-, wherein R
i s aUkyCHorandiv 6-@ldeyl as defined above. The term

" S( 2CL- yl" hence refers to the residues

.S dc):/%-lsaT]@é?&ﬁﬁé(fc)) -G -6-alkyl, and -S(O

2- G pov & lon,-eker,eirn G -6-al kyl is as defined above.
The term "G -6-al kyl substituted by OH' is synonynous
wi t hUie-He- YWisd¥B%PaI kyl " or "hydroxyl - G - 6-al kyl * and
meang iacCo, n@lkyNRrRGrqup as defined above wherein at

| east one of the hydrogen atons of the alkyl group is
r epl Hdeg=p\angd YisdPioxy group. The term "G - 6-al kyl

SHOST o8 PiiabNs W Sk Sy AR gﬂ%‘iﬁtr%etnbthe remaining variables being CR%;
" -6-cyanoal kyl " or "cyano-G -6-alkyl" and neans a

B seHal kyl group as defined above wherein at |east one

of the _ r . Y, oup is repl aced
by aaeNgégég€$&¥%ggggwﬁgﬁagﬁgghgﬁrﬁﬁglogen" refers to
f | uoi-nbalpakyl, chl orine (d), bromine (Br) and iodine
(1) W&ﬁﬁhﬁl- rine, chlorine and brom ne being
preferred/"The term"halo-C - 6-al kyl" is synonynous
wi t h " G wheraml Bahk W' arcoindép@nd éathl fkoth esdibsthit it methybyr ethyl;
hal 0" and, means .a. C -6-al kyl group as defi ned above
0

a -
wher ei n SPCFEARIS R0 1P % he hydrogen atoms of the
al kyl grehgeinsRriepl aced by a hal ogen atom preferably

fluoro or chl,oro, _nos referably fluqro._ Exanpl es of

hal o- G - 6- al RV R UGB B e B IoiBtry ] A G DheHet Ryfrocycloallyl
ethyl,b erpyI, i@?pmqpykﬁﬁkﬁ?bykaWLsec-buLyI,

tert-butyl, pentyl or n-hexyl substituted by one or

more d, F, Br or | Vélf—lglarege)o%éﬂgn bsifufHogh ergaore A,
speci fi cal | y.NRIRGSHHcadif ®R° A} d RhEre@%aildesentden@ n bel ow.
Anong the preferred han-Ci-6-aIE¥I groups are

di fluoro- or triPdieges: Geemlivh ol Dethyrlkyrpe-¢E)mCis-alkyl,
" hal qcRiiR6y abkoyy" 1s synonymous with

"G - 6-hal oal koxy" or. "G -6-al koxy substitutied by

hal 0" anwheedns” andR- erean@@ﬁyd@ﬁlélfwnasac@éﬂhﬁéﬂ, agibyle or ethyl;
wherein af . Leask (RgoeS 41 he hydrogen atoms of the

al kyl group i's replaced by a hal ogen atom preferably

fl uoro owhemindt'ds nost preferably fluoro. Anong the
preferred h@?qggp d al koxy groups are difluoro- or
trifluoro-ne hoxy r -ethoxy.fThe term

"C2-i 2- al kemNR'R, athersen BF andR coerbichandapendaigiyot es a
straight- chain Qthanched hydr ocar bon resi due of 2

to 12 carbon atons 8%nbrising at | east one double



bond. A preferred sub-group of C2-i2-al kenyl is
C2- 6-al kyenyl . Exanples of the preferred al kenyl

wWQe@a0s088¢ € et henyl, propen-1-yl, propen-2-yl PEI/EP10)7/064183
buten-1-yl, buten-2-yl, but en-, -yl, penten-1-yl,
penten-2-yl, penten-3-yl, penten-4-yl, hexen-1-yl,
hexen-2-yl, hexe -3-1)él , hexen-4-yl and hexen-5-yl, as
wel | as those specitically illustrated by the exanpl es
herei n bel ow. ThéCt.enlkylebe)oNRER metbeirekf drelt Ry awaeach independently

means a nonoval ent aronmatic.ri of 5 6.rin tons

as ring nenbers cont & hiay %h(égig}’ E_Q@i)gécﬁf'a%gﬁr

ri ng het er oaptasl, Setoasheethet@rhdrofdyl, 6F toS7-nidnebet@blieterocycloalkyl
bei ng car bon atoms3, yere ygﬁne @(V\g or three

het er oat ons are PrePer PERCCEASYAYbr two het er oat ons
are even nore pref eryigich alxpiohes; Ribstatedvad] yhe or more A,
noi eties include, but are not limted to pyrrolyl,

pyra‘z% 4‘,C1-1”‘Pr‘hj<é1]azol yl, furanyl (synonynous to furyl),

t hi ophemu (d sunghymous to thienyl), oxazolyl,

i soxazolyl, thiazolyl, isothiazolyl, pyridinyl,

PV | Tﬁ(@i)%@lﬁ(,clpyq”é}ﬂ);nyl , pyridazinyl. 5 or 6-nenbered

ket engar ) -Akf, OPLhABAKIYCSURSELIHISH L& BRI TP oxy,

substituents. Tﬁese optl'ona‘%msubstltutent In

hal o, G CeshilRglkoxyoCi-gtiighllsal 1840)2-Ci-s-8lkhily dyaney &1 CH,
G - 6-cyar G +16- » G hoal. Cpm

- S(0) o- 20@@8%{21& ﬁkylhi (t@(lrdé)wl)}d r ég(?/),zﬂgylgﬁ oﬂ,@)@(o) Croalkyl
- (G - 6- aiNE/PENR)GiIG-dkHobeakWydr, pheo@ 1- - al kyl ene)- O G -

o eyt s ApB R WA 1 pendanth BLAC ot

ROSOh RO, or-G(QIk@NR R', - (CH 2) X-NR R', - (CH

) X- .G - 6-alkyl, -(CH 2)x-NR S(O
g ﬁﬁ%%ﬁfog%’m 2) X- C3- 6- cycl oal kyl, -(CH 2)X-R "
Rhiahetrogm, i@, Foomethyl;o 4, R and R' are each
L,hd ndent | or Ci-6-al or R and R' together
'{SE'Q'E’F%GIPTih(#Oogé:ﬁ’ T%%‘W%rhla(h%y are bound forma 5 or
&’ pewbeyged ohel ealglycl e conprising one or two
et %rgatorts selected fromN, Oor S, and R" is phenyl
r SEYAEH- menber ed heteroaryl, optionally substituted

W}ighé}l’rﬁcedti@ﬁl,ly cefithsle SalhleRof.C - 6- hal oal kyl ,
Ci-6-al kyl, @r G -6-al koxy. Preferred subsitituents

Breferphly R teiR grangatsanuancoesly brdipggit | G - 6- al koxy, CL
- hal oal koxy, cyano, G -6-cyanoal kyl, -CH2OCH3, -S(O
2- G TRe flvkition fakthBr MSrps¥ad Ky émbodikdh S forfiull (Ky!
-NR C(O)-C 1-6-al kyl, -NHS(O 2Cl-6-alkyl, -C(ONZC
1-6-alkyl)2, -C(ONH(GC - 6-al kyl), (@"V

2N(Ci -6-al kyl )2, or -S(O ZI\H(C 1
subsitutents as specificgPly-odiate i My The
term "heterocycl oal kyl " neans satyr at ed

no
ring, consisting ofRwege \o af 3 to 7, pZB:fye’rany
from4 to 6 atons as r Q 2 ncl udi ng one, two,
three or four heteroaty £ fr\;om ni trogen, oxygen
or sul fur, the restRbei ny carB{on at ons, whereby one,
two or three heteroatons 'are préferred, and one or two
het eroat ons are even nor B preferred. It is understood
t hat  the nunber of heteroatons depends on the ring
whegin | e 3 and 4- menbered heter ocycl oal kyl

pr ef grigbl v icent ains MK iheteraateMn® ztioCcH:; ofrenber ed
het er ocycl oal E%*I]Wpr ef er abl contain one, two or three
d

het ePdaPolfes C yehl, o b e 8k apd ¥ ivhEL 6F t wo

het e 0 . . Lj \eLles

et e’ Bt CEPaM T E%h o CEh e B NN ¢ anyt
aziridinyl, oxetanyl, azetidinyl, tetrahydro-furanyl,

t etrahydro-thi ophenyl (synonynous wth
tetrahydro-thienyl), pyrrolidinyl, pyrazolidinyl,

i m dazol i di nyl, oxazidinyl, isoxazidinyl,

thi azolidinyl, isothiazolidinyl, piperidinyl,

pi perazi dinyl, norpholinyl, or tetrahydropyranyl, each

r those
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descri bed herein. 3 to 7-nenbered heterocycl oal kyl are
optionally substituted with one or nore substituents.

wab@sesmspt | onal substitutents include hal o, C PGFEPWYT/(64183

G - 6-hal oal kyl, G -6- hydroxyal&yl G - 6-cyanoal kyl ,

G - 6- al koxy, G - 6- hal oal koxy, -S(O)o 2Gi - 6- aIkyI

ﬁltrg: hydr oxy, cyano, -(C -6-al kylene)-OGi - aIkyI,

(6 T6- al kyl ene)- O Gi - 6-hal oal kyl, -(C 1-O

aIkyi@HzaR(R‘ -C(O CC 1-6-alkyl, -C(OC 1-6-al kyl,
" )R ", -(ONRR', -S(O 2NR R', -(CH

2)X—NR' RW ere‘(’\éﬁlﬁ)c NR C(O)-C 1-6-al kyl, -(CH

2) x-NR S( O jhe@yl 6r Binkathbered Keid) il 623k, cycl oal kyl ,

- (CH 2) X- ; wherein x is and R
each i ndependent‘I"]QIICIF-Ig”E?rOpé‘i(’n%ﬁ‘yaﬁi”'%tllmteg'r"”ﬁl oMY TReTC hafo, 1 c-alkyl,
together with the nuﬁrqg@mougfmmkﬁh t hey are bound
fpr a 5 or 6-nmenbered heterocycle conprising one or

¥tregdat ons selected fromN, Oor S, and R" is
phq@%nﬁgﬂéeh(Qogﬂﬁenbered heteroaryl, optionally
substituted Mﬁth one, two, or three halo
&lméjhaloalkyl C -6-al kyl, or G -6-al koxy. Preferred
RURSyHideUent s are halo, G -6-haloalkyl, G -6-alkyl,
G - 6-al Koxy, G -6-hal oal koxy, cyano, G - 6- cyanoalkyl
oGHRlgTRRcelitpk) aczertnble salt tgteof.Gi - 6- hydr oxyal kyl

-C(O OG- 6-alkyl, -NRC(O-C - 6-alkyl, QQMC
1-6-al kyl)2, -C(ONH(C 1-6-al kyl), -NHS(O)
2Cl-6-al kyl ,-S(O 2N(Gi - 6-al kyl )2, or
PR edNDfPoubd bkt hulaql-al, M&eeis Wi N Uh& X, § aad Z are CH, are
specifically indicated herein. The term"one or nore

SERsHLLHEts™ i ndicates that in principle every
posigion ijn the aryl (in parti culMamphenyl ),
het ergaryH

may bear  uth6aCklobst Hrindak 3-ylibabpeit-aH yoroofineldyl-b] pyridine-
resi due na§4beﬂw@dﬁkbned as an exanpl e. However, in 5

Lo 6 -rrerme g ? or -3- 1e —s 4?% ridine-5,4'-
bstj t EP@’ P E TfI ‘%ﬁ E% Ipy
cat urat 23”@&% E%? Cafl?/%“/)h BYFqliskngy L

are prefer| XﬂﬁeB to 4- nenbered rings, one or two

substituerits are preferred. The term "heterocycle" in
the defi ni|tli-6i¢-ClRorarhd (33);pyrwdidirneylmethpl] ﬂﬂﬂelmiuot -Baglsarbonyl)-
to which tﬁé&srarcéﬁbo[ﬁnﬁbmymmr@ %4 vigpersting dih ydeodhdorade

het er acyclle conprising one or two heteroatons sel ected

fromthe d f nltr?ggp en aP%7§ql A0S, ol
ther het yroli Hs2aY1ulinSEhéf -1H-indol-3
het er ocycl aQF%Pm( yhlo%%% %fi%&eo‘ic%/c%% Igﬂyn

wihi ~h vy nn+| nnol | \1 ha cnhcf Ut ar~| cnhcf i tut ar~| \lll
vurTT ot ||u‘y

one, §wo qr’ {[kfar@leloscuﬂ)s(BJStdlﬂnms)bsﬁyb)eIfédncﬂcrlcmylmalrlonnyl} 7H-

G - 6- hal oglsgiyd[furGi[3,8-bapkitine-&j4*-pipatilioxly, Ci - 6-

hal oal koxy, nitro, and cyano. Preferred heterocycles
are pi perazine, N nethyl piperazine, norpholin,

pi peridine and pyrrolidine. Exanples of group
Pteferstdra@mpogntihef fexpriag $HaprwHeRin Znsl NRidt W EtandrY ane (I, are
the indole ring to which they are attached forma 6

wg @ddheterocycle which is optionally substituted
CXC»C}CJ 6-al kyl or G -6- %ﬁ@%' preferably are:

If'\\f'\f". Qf\ll/\l
nNytT,

Wﬁ i hvdr naeon Ci Q Al Loy
|U| Ul LI} | Q ||yu| UUU" Al r\ T,

and [ S hy:flicoQeloren H—1@dol'f$1-®l)tz&bﬁmy'lpBBIFs’]ﬁt©$ﬂmﬁ‘d) [GaJl—b})pyridine—
accept abl g 7aciptheaidthic] i on salt" or "pharmaceutically

nrrppfnhlp salt" enbraces salts with innrgnnir and

organi ¢ acids, such as hydrochloric acid, nitric acid,
sul furic acid, phosphoric acid, citric acid, formc
acid, fumaric acid, maleic acid, acetic acid, succinic
acid, tartaric acid, nethane-sulfonic acid,

p-tol uenesul fonic acid and the |ike. The invention
further conprises individual optical isomers of the
conmpounds herein
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as wel |
detail,

as
th

racem ¢ and non-racem c mxtures thereof.In
e present invention relates to conpounds of
formula (1) wherein Uis O and WCHBEEMRT/064183

or Uis O and Vis C=Q or §(§CH2 and Vis O or
UVis -CHCH, or LVis -CHZ2-CH2-, or Uis CH2, V
S NR7F—or—Y iS c=0 and—V—-s NRFA-—or—UY s—C=0-and—V

is O one
ni trogen,
Ci -1 2-al ky
Ci - 6- hal od

Q¢rt-BYE/1 0FS) LN 6Vl drabi- @ﬁH\éﬁ{%ﬁm&[f@a{ia Zb#py@idine-7,4'-
e ridg T8I B AAgbomd) L Bpliesol neyinge yridfidisse- .
lcarb@Ryhenal Iy substituted W th or OH,

| kyl ,” C2-i2-al kenyl, -(CRLR11U- R wher ei n

Rland R11
or ethyl;

phenyl, 5-
het er ocycl

are | ndependent | y from each ot her H, methyl,
WheéiceCinlorno-il § (29) grrlidind2-ylshethli 11 FRendio-3-yl} carbonyl)-

Sthsieratbmbred] fyetlercoat ypiper8ling | alifyrdredibenidd
oal kyl or 3 to 7-nenbered cyl oal kyl, which

are option
wheregjn R

ally substituted with one or nore A -NR Rc,
dnd(6Rchlare 1 da@h) 4l ndethelpsentidin- hyldmede 3 ; 1 H-indol-3-

hydr oxy, Ciyh6arhbkyll-5H-$UO) fuRe [Gi4-6lpatikiple; 7,4 ¢pipCidD)e]
G - 6-al kyl|,

-(CRMRV)nNn-C(O R d, wherein R111 and R v

are i ndepe

ndently fromeach other H, nethyl, or ethyl;

wher % n n |ils{forGmho6o-1 € 34 diflherobemzyRel il Sndl-3Bylddaklpony ]} -5H-
-NReRf, whepiediufké3,arbdpRidiae-&4epiphridindependent | y
hydr ogen, |G -6-alkyl, or -(C2-6-alkylene)-NRgR ;
wherein Rg and R are each i ndependently hydrogen,
G -6-al kyl, or C(O)OCi 6 al kyI phenyl 5- to
6- nenber ed het eroary
Restarsspaimeands of f@FmBIat(B ay "fPé?ﬁ%% rYéEi Nca}ﬂdo‘é(r Kynd Z are CH, are
Compound
No. Name
10 1'-[(6-Chloro-1H-indol-3-yl)carbonyl|-1H-spiro[furo|[3,4-c]pyridine-
3,4'-piperidine]
tert-Butyl (25)-2-{[6-chloro-3-(1H,1'H-spiro[furo[3,4-c]|pyridine-3,4'-
11 piperidin]-1'-ylcarbonyl)-1H-indol-1-yl|methyl}pyrrolidine-1-
carboxylate
12 1'-({6-Chloro-1-[(2S)-pyrrolidin-2-ylmethyl|-1H-indol-3-yl}carbonyl)-
1H-spiro[furo|3,4-c]pyridine-3,4'-piperidine] dihydrochloride
13 1'-[(6-Chloro-1-{[(2S)-1-methylpyrrolidin-2-yl|methyl}-1H-indol-3-
yl)carbonyl]-1H-spiro[furo[3,4-c]pyridine-3,4'-piperidine]

The invention also encompasses the compounds of formula (1), (I-a), (I-b), (I-¢), (I-

d), (I-e), (I-f), (I-g) or (I-h) for a use in the prevention or treatment of dysmenorrhea,

hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis,

nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive disorders.

The invention also encompasses a pharmaceutical composition comprising a
compound of formula (I), (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g) or (I-h), which
pharmaceutical composition is useful against dysmenorrhea, hypertension, chronic heart

failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
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whi ch are optionally substituted with one or nore A
-S(O) 2- phenyl, wherein phenyl is optionally

waewsosasyt ed wi th one or nore hal o, G -6-hal oaP&®yEP2007/064183

G -6-al kyl, G -6-al koxy, G -6- ?ﬁl oal koxy, nitro,
hydr oxy or cyano; -S(O)2 Cl-6-al kyl, -S(O2N(C

&Bse%swekc%n?puisaescé%k t}/ an%delﬁ% sz%l’va élsordeﬁ( 'Tﬁe pharmaceutical

fbmﬁesﬂ:tycanmajf kyrther @)mﬁﬂﬁl ekdleayl; orfEi plﬁﬂhaxteuatd{l@)ayqeptable excipient.
- S( 0) o 2C -6-al kyl, nitro, hydr oxy, cyano
6 ha’lf %:w(/lé tloennfﬁléhe%encpﬂlﬁasses ‘?16 agee &91 co ! %%@gt)mucl}a H),' (I-a), (I-

ene

b}, &l-kyI(1- d} d-©), d-f), g-@l deyI-h),-fex fB)e(ﬂ%pa,rattcﬁ(dﬂ)aRhedlcament which is

u%%%ggnﬁﬁy@% %eg%ggftﬁ%(lgﬂlz %é{%%egn’éagcr@ inappropriate secretion
af @solﬁ‘e@hki/ﬂver cirfkdi2s) XefBdotic Sydlaae, kpkessivd EdMPulsike disorder, anxiety
lhcgreln X i,s fromO to 4, R and R' are each

AL IR P99 r Gi-6-alkyl, or R and R' toget her
with the nitrogen to which they are bound forma 5 or
6- nerbeteaihahbsdifieat, ¢h Campidunide gf fnulr (1) mhe inventlon can be
het ey oat o sel.ected fromN, O.or S and R" henyl
Brnglactugedsachiting O At sAPPISnG BEsERA |r§ﬂcg%§f RhpR of
Wridulone; two, or three halo, G -6-haloal kyl,
C -6-al kyl, or G -6-al koxy, R2 is hydrogen,
G -6-alkyl, -C(OR", vvherelanlsO 6-al kyl, 3 to
7-menber ed heter ocycl oal kyl , ti & I I ubst ituted
wWith one, two or three ClGaI C( C 1-6-al kyl,
or -S(O 2-Cl-6-alkyl, N® R and Rk are each
i ndependent |y hydrogen, O’
-N-e-al kyl enej -NR R 111; wheg
i ndependent |y hydrogen, &<6-8Fkyl'Nor -C(O O C -
6-al kyl; R3, R4, R5, R6 are edgh |n§epen]ﬁ§ntly
hydr ogen, hal o, Gi-6-alkyl, th o- Gi-6-alkyl,
G - 6-al koxy or hal o-C - 6- aI koxy; or Rl and R6 together

V\,hi ch they are attached form a

gﬁit}lqrﬁénﬁ)egﬂﬁ%kgorr%{éﬂ]ag Which is optionally substituted
wi th residues sel ected from=0 C(O Od-6-al kyl or
Cl-6-al kyl; R7 is hydrogen ormy-€V-6-alkyl; R8 is

2
and 1%Qmare each

hydr ogen, hal o, nethyl, thgxy, \CF3, or OCF3; or a
pharmaceutical ly accep} bl e 't har eof .
X
YA
Y om

to obtain a compound of formula (I) wherein RYLREL R RE R R® U, V, W, X, Y and Z are

as defined hereinabove for formula (I).

In another embodiment, the compounds of formula (I) of the invention can be
manufactured according to a process comprising the step of reacting a compound of

formula (I-1), wherein R' equals H:



In the follow ng, certain enbodi nents of the invention
are di scl osed, whereby the conbi nati on of each of

W@ b@geswsubodi mrents with each ot her enbodi nent PGI/EP207/064183
enconpassed by present inventjgt. In certain
enbodi nents of the invention I's hydrogen. However,
it is preferred that not all residyes, /Rl to R6 are
si mul t aneously hydrogen. In ce odi nents of the
invention, Rl is G- 12 -@lkyl W substituted
with CN, or OH, or | optional ly
substituted wthg r OH/ Pre erabl;ykY IS
C -6-al kyl, optiona ituted wWith'CN, or OH;, or
RL is C2-6-al kyl, shbstituted with CN, or
OH. In certain egbodiyEntsNof the invention, Ris
G - 6- hal oal kyl or C2- hg al Q.qanyl In case Rl is
al kenyl , C2-6-al kenyl i s preferred. In certdiln
enbodi nents of the invention, Rl is -(CRlRlV R

rein Rland 1 ende il C oth [
RV e L R S
tampiarydf, fobnulh (OI)GNltmafrbe?rl eRf, Réﬂ?émaRf/lU, B8-W1X, Y and Z are as defined

Botaapayror (e Bl Eop b 03B FuPBIO R eH: Gt and with the

5 pfovmertleathdh@mot@l{ 6- al kyI a - 6 hal oal kyl ,
Ci 6- hydr oxyal kyl , G - cyanoal kyl, G -6-al koxy,

cy angﬂesle g)%!?clé%)é%;?rﬁ )glr:%ﬁ%fd %0160166 %Jt%}?/‘ﬂﬂi‘ r]ietflé)ﬁbwm%%&?éﬂgl’ schemes and
pfdcedifreah kybene) - O- G - 6- hal oal kyl ,

- (G - 6-al kyl ene) - CR" . -Q(OCC 1-6-al kyl, -C(OC
1-6-al kyl, - (O C(OR", -C(ONRR',
-S(O)ZNR'F\"Ge ANR'F\’" -(CH 2)x-NR C(O)-GCi -

6a|ky| -(CH 2)><3I\B”S(O) 20 6-al kyl, -(CH

2) x- C3 60yc|oaly| @H 2) X-R ", wherein x is from o
to 4, R and'® _{e gach independent| HUO‘N

G -6-al kyl, or R'=?t oget her with ~f ogen to
whi ch they at ormasor 64 rrbre \

het er ocycl eRcorrp ISI n one or two heteroat &V)éel ect ed
fromN, Oor S Rhd " is phenyl or 5- to 6-nenbered
heteroaryl, optionally substituted with one, two, or
three hal o, G -6-h8l oal kyl, C -6-al kyl, dr

Ci - 6-al koxy, -NRbRc, wherein Rb and Rc are each

i ndependent |y hydrogen, hydroxy, G -6-alkyl,y—v

Coupling reagent

Solvent

10 General Procedure A

Compounds of formula (I) can be prepared via an amide coupling between an indole 3-
carboxylic acid (IT) and a compound of formula (I1I). The usual reagents and protocols
known in the art can be used to effect the amide coupling. Indole 3-carboxylic acids (II) are
either commercially available or readily prepared using a procedure described in

15 J.Med.Chem. 1991, 34, 140. Alternatively, they can be prepared following the general
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-S(0O2-C-6-alkyl, or -C(O- C-6-alkyl. In -(CR1IR1
m R', preferably, all Rland R11 are hydrogen, or one

wagos/0smsthyl and the ot her Rland R11 are hydr oBEHEPZINE064183

following linkers -(CRIRL m Cﬁg preferred: -CH2-,
-CH(CH 3)-, -CH2CH2-, -CH2CH2 - CH(CH 3)CH2

sc%c%gﬁ %ﬂ?eg}mcﬁg% §§ \)/I?r_llzcg oUndsd}QfC?%%'@ 1the6

dgmiercallyravdilablaorqaggrRhudisg mRRodRknowm irsthp raetfsm‘rabg from

%{a}%ﬁki@@%mﬁt&eﬁ? gkgepf??n |b? Rge&)gg?d%%onv}élﬁﬁ Iéqsﬁ gsgptgr%l scheme D as described
hatanar Genéral saberdefiinketembfisrefurthamtilListrqose with géneral procedures 1A,
ﬁﬁzo t, i m dazol yl, furanyl (synonynousto furyl),
[ ﬁﬁLﬁ | (synonynous to thienyl), oxazolyl,
i soxazol yl, thiazolyl, isothiazolyl, pyridinyl,
pyri m di rgdnerflgenremepl , pyridazinyl. In case mis O,
pyridinyl is preferred, in case mis 1, 2, 3 or 4,
pyridinyl, pyrimdinyl, nyl , pyrlda2|nyl
i mdazolyl, pyrazqyl, ~wi soxazol yl, or
thi azolyl are ?ref-~ e he resi dues are
optlonallygsubs d herein. Wen Ra in
@ 7-nmenbered heterocycl oal kyl,
then 3- to, 7 et erocycl oal kyl is as defined
above, nafely yl, thiiranyl, aziridinyl,
oxet anyl , azetRélnyH t et rahydr o-f uranyl
tetrahydro-t hi ophenyl {gynonynous wth
tetrahydro-thienyl), pyrrolidinyl, pyrazolldlﬂy\7
i m dazolidinyl, oxazidinyl, isoxazidinyl, -

t hi azol i di nyl azolidinyl, p p@yidl yI W
plpera2|d|ny1)N né%@kllnyl, or tef %ah -0 ny /lvggn
Rais 3- to - ered het ergt | OX|ranyh,/

oxet anyl, pyrgolidinyl, piperid ) oe%azldlnyl

nmor phol i nyl, (ﬁgc©§mk§mydropyr9 ale preferred. Al

t hese reS|dUQ§D@¢Q,opt|onaIIB subutltﬁ&pd as descri bed
herein. Wien R'gis 5 to 6-nmenbergd heReroaryl, then
5- to 6-nmenbered heteroaryl is as deflned|above

nanely pyrrolyl, pyrazolyl, imdazolyl, furanyl
(synonynous to furyl) thlophenyl synonynous to
thienyl), BRaleAwns.or¢upesaziiigaen; @%quh\i%@ S0,CeH,CH;,

i sothiazolyl, pyridinyl, pyrimdinyl, pyrazinyl,

B¥hd,g éfdureﬁ’y“d' nyl, pyrimdinyl, imdazolyl,
pyraz xazol yl , |soxazolyl or thiazolyl are

e T P TR g A o

kmalepentie att] §.g.flyd¥depohomsttioe rof I&Iconmpbhlydl of formetaHy1) (compounds of

LS. f 4
%u% (rb \Ml}greg} l% mlﬂ afﬂlgovr_as'fd mgeagrgg w1ﬁkaeén elecgrorﬁhlkhc Wactant R'-LG
hyldﬂragém} is Gileddingl g(ylhp, eq@r halogen or sulfonyl) wh1ch is e1ther commercially
available or easily prepared according to methods well known in the art and starting

materials. General scheme B is hereinafter further illustrated with general procedure IV.



- (C2-6-al kyl ene)-NR gRh; wherein Rg and Rh are each

i ndependently hydrogen, C -6-alkyl, or -C(OOG -
W@2@BK§I844 phenyl , 5- to 6-nmenbered heteroaryl , PGFEP07/064183

7-menbered heterocycl oal kyl or,3 to 7-nenbered

cyl oal kyI whi ch are optional |y substituted with one

orGrrIQrg ﬁ‘emé C -6-al kyl, G -6-hal oal kyl,

' gen (frox al kyl, G -6-cyanoal kyl, G -6-al koxy,

O 6- haI oal koxy, -S(O)o 2G - 6 a;ckyl nitro, hydroxyR3 HO

cyano R (Ci y6- al kyI ene) OO :

n%) 03'—» (G -akkyl=Ce0) C R
JOR ", - CsQ O)NR'R' % N
CH 2) X-NR R, 2) x- NR (O i
6ol kyRe - (BH (2)x & S(0 2.8 - Cﬂgu m ?(CH) R®

2) x- C3- 6neycl oal kyl, -(CH 2)X-g ", wherein x is frqmO
to 4, R and R' are each independently H or
C-6-alkyl, or R and R' to her he.nitrogen to
whi ch they are bound form ajéﬁ%ﬁ r§s &p/kg%
het er ocycl e conprising one dr two heteroatons sel ected
from N, Oor S, and R" is phemsygl or 5- to 6- msnbereqo

het er oalRyI wptionally substh uteed=®i th one, two, o
t hirée hal o, /G - 6- a , G- 6{al kyl NakheH:0 s
C-6-3 Ny nh2- v) n ) Pr VEr ab| y, & RM\y__ 22

and R yhydrogen, or ;one_Rm-(S net hryl and the N
ot Rer 11 and Riv are gen. \Thef L mng’}lln ers\,
- (CRLRIR- dte preferred: -OR& %@ CH2CRR- | R
- CH2CH2CH2WN-2 - CH( CH 3) CH2-, CHZCH(CH -, -CH(CH "
3) CH2CH2-, - CH2CH(CH 3) CH2-, or - CH2CH2CH( CH 3) -
The variablenin-(CRrrRIv)n-C(O)Rdis 0, 1, 2, Sor
4. L\thesaig grdip -<(g. 6Rod2h V) $0 W@ Bsd.GH,C4H,t 0 6- menber ed
heteroaryl, then 5- to 6- nenbered heteroaryl is as
defi ned above, nanely pyrrolyl, pyrazolyl, imdazolyl,
GanerAbprocedmoty mous to furyl), thi ophenyl (synonynous
to thienyl), oxazolyl, isoxazolyl, thiazolyl,
*Ll)@(? %rg%tfz?}?eﬁy%ﬁ} ar\Aﬂéﬂ’)le ggﬁwtrvg ('ljmgfjth %{nﬂ% orB%J ﬁ% {agli[)léig}de in DMF affords
mpdrivediatel (W) sutic dah b elgidmwsediwnylan lagugaiue E@dlmﬁdlydﬂxide solution to
these res du S are c?o{f“ onal ly substituted 2(5 descri bed

W

e gherp-c 1R&C @éﬁﬁl\fg ﬂ Ql‘ﬁrlaltl,v V.ol V9_copld react with an
%le&gc{};g ‘%ga&éﬂt %ﬂ %Y & %%d E‘%’i) ; whidgs tBen E&V@I‘t%%é %grrespondlng

cycloal kyl 1s a I'ned above, nane oxI rany
tehbmxyhnytld damvativdi(Hy vith dvedt/HsQ lin DMFe(sed.V nytg Chem., 1993 10 2862).

R 0 B B0 PR B R e rv-2

Mthdﬁﬂ@éﬂo@éeﬁy lanh ¥ ie il h Biikabld mzledg DWIF, dichloromethane or 1,2-
ba20|ldln i sot hi azol i di nyl eridi nyl,

@r%ﬁzh@enéﬁdlﬂ%%ﬁéw basg ey BF PAVVERESHNE anyl . Vihen
Rd is 3- to 7-nenbered heterocycl oal kyl, optionally
substi t ut edpi peri di nyl, piperazidinyl, or norpholinyl
are preferred. Al these residues are optionally



substituted as described herein. Wien R" is 5 to
6- nenbered heteroaryl, then 5- to 6-nenbered

whewsngmsey| i s as defined above, nanely pyrr ol BCT/EP2007/064183
pyrazol yl, imdazolyl, furanyl 5(synonym)us to furyl),
thiophenyl (synonynnus to thlenyl) oxazol yl ,

'bg,ggglasg% nyI thiazolyl, isothiazolyl, pyridi nyI ,

pyrim pyr azi nyI , pyridazinyl. Pyridinyl,

pyrim dinyl, i m dazol yl, pyrazolyl, oxazolyl,

| soxazol yl, t hi azol yI akew pr ef erfethosdnn certain X=W_ o
jrents o the invent |Yon I Sco BlBhe),Zoephenyl z /

\M}e e| n phen s! %’M%Ci'onal Py substituted vvlth one or ©

mor e'nhabo, hakoal Kyl , al kyr NEHDIMFG- al koxy, C

- hal oal koxy, Vi t ro, hydr oxy or cyano. Hal o, CF3, N

G - 4-al ky, - 6- al koxy, OCF3 and cyano are preferre
substi t ut . I'n certai n-&spodi rrents of the
i nyenti on, R;I"él s -S(O 2-8 5-al kyl ) Z8(Ee2N(C 1- X

al kyl)2, or (0 2NH(Ci- B-aPkyl). ?liiahs Underspood
that all the above residues Rl are erﬁ@@) assed My
present inventi omigtf| their possPBFePfonbidations.| w, pac
Some exanpl es ar el ow. I n certain enbodi nents

of the inventi oni’I !’rﬁgﬁh@ o, G -6-alkyl,
G - 6- hal oal kyl, G -6-hydroxyal kyl, G -6-£yanoal kyl ,
G - 6-al koxy, G - 6- hal oal koxy, -S(0)o-2&i
nitraq Kcyano, -(G -6- aI kyl ene)-OCi -
(G /6%l kylene)-OR " ; -Q\OC 1-6€al kyl, -C(O NR Riew
-S(Oz20R R, Wﬂdg)c NR’YEZ CH 2)x-NR (O -G - ¢ p

6- al kyl (CH ZFX NR S(O -al kyl, -(CH 'z o
2) x- C3-6-qgycl oal kyl, -(CH 2) " ; wherein x is from
0 to 4, and R' are each i

dl
G -6-al kyI or R and R' tqQgefher with the nitrogen to §
whi ch they are bound for n‘é or 6-nenbered
het erocyli'e conprising one#r ®wo heteroatons sel ected 2
fromN, Oor S, and R" is phenyl, optionally
substjituted with one, two, or three hal o,
GengahpoerdwyP, G -6-al kyl, or G -6-al koxy. In certain
enbodi nents of formula (1) of the invention, Ais
T?&Jaﬁne@o’f @oﬁ Bﬁ(lllds o@for@nﬁ@k ) Kfﬁh ’1so§iro;§71 Hﬁégﬁ&ﬁﬂﬁkl‘ﬂ%hde leads to the
G - 6- cyanoal kyl OXY, hal oal koxy,

mrmgtiph péaﬁkbgnard-re(@ylt vzhleh lsea-dalleqiw theegehoayl mowpadshenzyl-4-

p%t@%(&ie)%ﬂgf@folf%ﬁkmfnp%ghgﬁo@mu%%? T%%ﬁlnglt’ oef rellzc;/)rnpound of
sevd (Ikh wntéurnetbkaneamlﬁorwl cldpudenche predee r@d emaiyneHpase such as

ﬂqetl@yﬁ%@l }Vgln Hse"__\;?r PﬁbﬂpE@%ddeﬁgﬁv%s 8f foIr T&‘(:)sﬁ‘gl (Al‘gerﬁ)atwely,

equbpd)ultdstoé ﬂ)rmeﬂm(IENcarobe CrytedOivith cmbbo am(kqu;de in the presence of a
(%hgl furh ﬁelfgélyﬂ e.g. th?c{] in §j ae{onm ngflla%quem 'aE‘é%%% %Hg ?rrf[t)l’lle%ylpflosphme, and

or
an amine base to form sp1rolactone compounds of formula (X). Compounds of formula

O

(X) can either be N-debenzylated under hydrogenolytic conditions, e.g. using hydrogen gas
in the presence of palladium on charcoal, to give compounds of formula (III-2), or
reduced using a stepwise procedure by consecutive treatment with diisopropylaluminum
hydride, acetic anhydride in the presence of pyridine and 4-N,N-dimethylaminopyridine,
and triethylsilane in the presence of boron trifluoride to yield compounds of formula (XI).
Compounds of formula (XI) can be N-debenzylated under hydrogenolytic conditions, e.g.
using hydrogen gas in the presence of palladium on charcoal, to give compounds of
formula (II11-1).
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wherein mis fromO to 4; wherein Ra is phenyl, 5- to
6- nenbered heteroaryl, 3- to 7-nenbered

wheaoengsyL| oal kyl or 3 to 7-nenbered cyl oal kyl PCTHRP29N7/064183

are optionally substituted vvlt? one or nore A, -NRbRc,
vvherel n Rb and Rc are each |ndependently hydr ogen,

mpc&r%} }gwe% WﬁsenfJI in\d) thbg(\aa aQ[ngf W%lC@Ilﬂay be detected

SR
amﬂ:ﬁeg@edéq@tdwy from each ot her H methyl, or ethyl;
wherein nis fromO to 4; wherein Ris C|-6-al koxy,
-NReR , wherein Re and R ardagatity ndependent |y

6-al kyl, or -(C2-6-al kyl ene) - NRgRh;
&%@l@rf’a%ﬂgetggﬁd Rh are each i ndependently hydrogen,

G - 6Tht klyllnan ¥l a r&ePpOwas elobedlb KR T PihEoml tptabhutnan liver RNA. The

nb d het l,,. 3- to 7-menb . .
BT QY BN BT g ocied 1 47 4 sty kg ereRyincindp gofim the
eﬁtl‘ﬁmif itloeeh b lyﬁeﬂu; Bdentel ﬂ%diemdri@tr@ﬂé eheiffiniy ef tAe compounds from the

gre q‘:o 51}[\/)91’1’[1&’1 fqt mﬁélluglandpl) aér 1nc¥§1g @Lﬁ]ﬁp g%%a;wgmed Cell

ﬁierrﬁﬂihé@ mRXYjletd frohr ﬁE@ﬁﬁé&ﬂk kthsierély-tBardfek@d Yvith the expression

Ioalkox -SOoZO I nitro, hdrox,
&%{H&rﬁ _g(@lvn 31 éﬁ@fﬂt@'—s@'l& @1 gq) l@yflng protoco y y
-(G -6-al kyl ene) - O-CI 6- hal oal kyl ,

SQchlé{l(ﬁérKYés@ﬁ%hd@ 30ml'f§(s@f r&h@é &Il L suCIé@Ie@(SOmM HEPES,
a

| C(ON
KoM Ep églnggﬁlz ad]%lgtf;_ql %BﬁNﬁ"‘d g%méete cgc]éqa&)()% prote(a@_mhlbltor
@d%hyﬁl%‘n@}tlc%))q{oﬁﬂ%leﬁﬁéd with @Hlyzr)oﬁ‘fgptrﬁrrpéﬁal s@ﬁicgﬁéh on ice for 2x 2

; wherein x is fromO to 4, ) R' are
@ﬁ%tﬁe& ﬁ&@%ew@rélﬁﬂ Wipragell gni@iey) klghe prgparﬁloralﬁ @ermrlfuged 20 min at

gnﬁth@f: Wetplallét @dl@éaﬁﬂéﬂ%ﬁ thOs h?al?aﬁt Q@Mrlﬁ[g%dl?ﬁwﬁdat 43°000g at

nber ed het erocycl e corrprl SI hg one or
cWo( lﬁéloéma)t 8 hs pelidt éscesgpéndsehin] 2.HngrLyss bafierHR2:5mil Sucrose 20%

Qﬂﬁﬂ&!ﬂo ng uts(ﬂﬁg Wpﬁri%g 1 %ﬁ ?gé%koatfng?{)hgéﬂ%laluxn is determined

st t one,
By the- B’radlfoed mythod@nd@llaudxty hre serreit 80T kotlyuse. | For birdig studies

@% ?g?@g-lt S’%licco%.ft §Igﬁ% d@ (Alll%rsﬁgliﬂz % djn%g(? E\ftlth%?’agrg&ﬁ_(ﬁ n'l_cL,mbrane in
binding buffer (50 mM Tris, IZOmM NaCl, 5 mM KCI, 2 mM CaCl2, 10 mM MgCl2) for
15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a 96
well plate, followed by 50ul of 4 nM 3H-Vasopressin (American Radiolabeled Chemicals).
For total binding measurement 100ul of binding buffer are added to the respective wells,
for non-specific binding 100ul of 8.4mM cold vasopressin and for compound testing 100ul
of a serial dilution of each compound in 2%DMSO. The plate is incubated 1h at room
temperature, centrifuged 1 min at 1000g and counted on a Packard Top-Count. Non-
specific binding counts are subtracted from each well and data is normalized to the
maximum specific binding set at 100%. To calculate an IC 50 the curve is fitted using a
non-linear regression model (XLfit) and the Ki is calculated using the Cheng-Prussoff

equation.
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G - 6- hal

het er ocy

oal kyl ,

cIoaIkyI or

- (CR1IR11U-R ,
i ndependently from each ot her
wWok@sesmis4m is froml to 4; wherein Ra is phenyPCT/BP200D064183
6- menbered heteroaryl,

3-

+

to 7-
3 to 7- nen%ered cyloalkyl

ad Ih
vted—wi—t

or

nmber ed

ana—or

wherein Rland R11 are
H, net hyl,

et hyl ;

whi ch

NR_ D~

are opti
wher ei n

Al he
ofrai I y DUUDL

FC@mdolRaﬂ Mpe

eﬂ%thhﬂe;

ot€

)e@nmmlllqd Nod

I'\ A A\

r odféhV1a)

Ci-6-alk
- (CRRI

yl
\n ("/ R d

(022G

—6- ALKyt

wherern D1

or -0~ Ci
1 andRlv arle

oA By

i ndepend

mnlv%rome

ach ®Bher |

H, netH%I or

et h§:Pe

wher ei n

nis fssromO

t o 438.3gher ¢

pin Rdlis G -

6- al kexy,

- NReRf ,

wWher el Re a

nanrgl re ¢

ach T giepend
Al |/\1p?ng\ N

entl
ent 9034

hydrogen
wherein

Ci Al II\II
AT

] A

Ra anJ R are

C2_@K
f =7

eac%6%nde;

N
U AT y 1

endeni

ull\,} T

G -6-alk

yl, o -¢(Q

O Ci 8.48%- al |

<yl , pheayl, 5

T\ UI\
vhv%oqéﬁ6

- t08.37

6- mrenbered heteroaryl, 3- to 7-nmenbered
het erocycl oal kyl or 3 to 7-nmenbered cyloalkyl whi ch

[
ar e P et: éﬂorﬂg;a/(?uny s% %rrr?%( @e (Lgk%n()? as g(&{b)%s @N}q(;%arl%aceutlcally

ﬁsa@leka\dd) addftidrSsaltabdh belhise®adhledicambhts Bz @h 8l fldth of pharmaceutical
G - 6- hydroxyal kyl, Ci -6-cyanoal kyl Ci-6- al koxy

pPYePBaHaNp A R B;gsl,rma‘cgetmabpreggangnsaqagﬁe admuillpt@redéyél}yoe g. in the form
oﬁtgal'ets ccﬁllte!ﬂytlaﬁlgﬁ d&%(@s -ha®d §1|1cl(§’dft ldtfidecapsules solutlons, emulsions or
o al Kyl . -~ LONR R 2SO

yl ene) -
gNRerR'lons_ aQngusNthan can (}(gpcyeygrx alNquf@cIe@ rectg]l)a ejgyin the form of

Lgpgdm@ﬂ(es, é)%ge%)tef(rglil)pe g 1nathg¥(lrm of(lgéctv%esolutlons ,
O

rein is from
to 4, R and R' are each i ndependently H or

_ 6Th¢ sgmnpotnds Rf fosmallaRL) t(bgetchdrh)winchthei@harmacsaesally gsable acid
lﬁ&l Eaht‘g ¥ar§ Bg H)Qé’s@gd ‘;\’Rfl ﬁggrn?acgﬁtlcg [l’l%g anic or organlc CXCIPICI’I'[S

terocyc e COo rrsing o eteroato sel e
for ¢ime INod@xtom o taldatd, qa‘at%dﬂ@alph,e:hygeps ajp‘[ lnegdglellayne capsules. Lactose,

[ i 1. , . 1 hal
B G Uy 5 RO AR i con e wsd s e
exrcgfiertabpyfor Abiess, deigéstand bfardgaldtadeaap@iless- al kyl ,

G - 6- hal oal kyl, G -6-hydroxyal kyl, G -6-cyanoal kyl,

G- GSlﬁkalﬁ?@(&tipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-
solid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.
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G - 6- hal oal koxy, G -6-thioal kyl, -S(O 2-G -6-alkyl,
cyano, -CH 20CH 3, -C(OOGC- 6-alkyl, -CCONR R",

WO S(08Ps@BMNR R, -NR C(O-C 1-6-al kyl, -NR S(O PCT/EP2007/064183

2-Ci -6-al kyl, benzyl, or pheny% wherein R and R' are

each i ndependently Hor G -6-a %yl. Wen Rhin -C(OR

of 1s.a 3- to 7-nmenhered heterocycl-oal k 1 h -

Yo 70 hdser o Aol aPERIRERITheI Bl or B8 by eligfh e maividual
re@uBkyents in eaaitlpartidularcasey ln gariralj idithy tase oketabadrhinistration a daily

tidinyl t dro-f l., tetrahydro-thioph
E ket it 1R PR Siryi-Bm oni shd S O R PURROTIR (1 should be
pypragdte dilthyligh theiabazolppd tiyit, cagx&oibdieRydeded when necessary.
i soxazi di nyl, thiazolidinyl, isothiazolidinyl,

pi perd dj nyl i perazi.di nyl,  norphol.inyl. or. .

P bt LS ety g PSR b B ipn eyt imiting it Al

retRencies haglikenlin dpgreey Celdiny| , pi perazi dinyl, or

nor phol i nyl, optionally substituted with one nethyl,

are preferred. In certain gnbodi nents of the

i nvention, R of the conpoug§§mg?gfornula (1) is

hydrogen or Ci-6-al kyl.In certain enbodi nents of the

I nvemiblen of R3,folRAyinRoompbsiddeare acthufitepé iatusyal manner:

hydr ogen, halo, G -6-al kyl, G -6-hal oal kyl,

C -6-al koxy or G -6-hal oal koxy. In certain enbodi pents

of the invention, Rand R of formula (I) arggiggkggen.

In certain enbodi nents of the invention, R4 of fornula

Atdiveisabétyskeogen, G, F or methyl. In certain 5

ﬁngodinents of the invention, R5 of formula (1).1is

Yd?6gen, hal o, CF3, nethoxy or -OCF 3. If R i

oy ageh, R is preferably as defined above, however,

i.th the exclysion of hydrogen. In further

BQWﬁﬁﬂwgdegO$é hal o, CF3, methoxy or -OCF % In

Mighbaimerheed ments, Ris G, F or nethoxy; in further

enbodi nents, Ris O. In certain enbodi nents of the

invention, R3 and R6 are hydrogen?a¢@IW§8m&drH%bn, F

C or nmethyl, and R5 is halo, CF3, nethoxy or OCF3. In

preferred enbodi nents of the invention, not all Rl to

R6 are hydrogen at the sanme tinme. In certain

enmbodi nents of the invention, R7 _is hydrogen or

G -6-al kyl: preferably hydE eBln certain

enbodi ments of the invention, R8 is hydrogen, hal o,

et hghpsuld b heYfoll&Hidg cOmpEXificn aRneiRrfallnd: R8 is

hydrogen. In a certalin enbodi nent the conpounds of the

i nvention are those conpounds of fornmula (I1-a), nanely

wherein Uis O and Vis CH2; and one or t

variables W X, Y, and Z are nitrogen, the remaining

wativealdbgsndeei ng CR , wherein Rto R and R are g

defined in any of the conbinations given above. In a

E¥95i n enbodi ment the conpounds of the invention are

tbasgacrMpounds of fornmula (1-a) wherein Uis £ and V

is CH2; and one of the variables W X Y, and Z is

ﬁﬂfrogen, the renaining vari abl es bei ng CR8, wherein

RL to R6 and R8 are as defjogd fillve¥ of the 200
conbi nati ons gi ven above.

The active substance, lactose and corn starch are firstly mixed in a mixer and then in
a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.
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In a certain enbodi nent the conpounds of the invention
are those conpounds of forrmula (l-a) whereinUis O V

WO 2008008 is N, Xis CH Yis CH and Z is CH BPCT/EP1087/064183

O Vis CH2,Wis CH Xis N Yis CH and Zis CH or U
is O Vis CH2,Wis CH Xis . Yis N, and Z is CH,
or Uis O Vis CH2, Wis CH Yis CH and Z is
N, or Uis O Vis w,w%@é CH Yis N, and Z
is CH or Uis QO Vis CH2,Wis N, Xis CH Yis CH,
and Juppesikhriasof the fsllﬁ,vin‘gCbmp@kﬂﬁpid\ategnﬁkﬂ;fac)(ulied: N, Yis
N, and Zis CH or Uis O Vis CH2,Wis CH X is N,
Yis CH and Zis N and wherein Rto R are i ned
in any of the conbinations given above. Pre%
embodi ments of the invention are those conpounds of
flonvesubstiicea) wherein Uis O Vis CH2, Wis N/ IX is

' and Zis CH or Uis O Vis CH2 i s CH,
%psogk?ry%%“m and Zis CH or Uis O Vis € Wis
CH Xis CH Yis N and Zis CH offoddlis O V306 CH2, W
is CH Xis CH Yis CH and Z is N and wherein Rto R
areé ag. ¢ %f I0910 a 51s ?tefltrb £of5 gsrg)rls?e \Ile%ne ﬂxgc? H’IO?(I? v and
In a cer I'n e o net i11 é gs nven
asaded ho@é@dﬂmn@mmdsthafﬁddyrpmﬂdareﬁlach\)a sulbstamteyls mdlrkad&hfretd and

is Q and \Vis C and one..pr t aof the.v
st i s dhactird s BRERENT RS Pl g ARt Ror moulds of
hetab sGRBleftub esdd] the Rlppsitbibesanelthidd ranevalsralafha@duids and packed
g_‘ﬁ%.%g t he conbi nati o% (%Lven above. In a certain
YOS AR WeR BIRS Sp IS0 the i nvention are those
conmpounds of fornula (1-b) wherein Uis O and Vis
rBe faldviagiah @$yntisis\vatoapb@sds\Of formuta ([amuZhkSexemplified:
nitrogen, the remaining variables being CR, wherein R
to Rand R are as defined in any of the conbinations
gi ven above. In a certain exxodpnest the conpounds of
the invention are those conpounds of fornmula (I-b)
wherein Uis O \Aqdintemmedjgtesofifornyuladl and Il 5 CH, and
Zis CH or Uis O Vis GO Wis CH Xis N Yis CH
and Zis CH or Uis O Vis CO Wis CH X is CH
Yis N, and Zis CH or Uis @cdlis CcO, Wis CH, X is
CH, Yis CH and Zj j ] LS. C= Wis N, X
is CH Yis N and éZéPQT%E?{_glrdﬁ%_gca\gO%ﬁfcgc @:O, Wis N,
X 1-66-ChHlor¥iid-GHdol-dmd)-Z 2i2strifluces-etlanendd, V is C=0, Wi s
CH Xis N Yis N and Zis CH, JOr Yis O Vis CO W
is CH Xis N Yis CH and Z is® N, _and wherein Rl to
R6 are as defined in any of the gonbinations given
above. In a certain enbodi génr Qe compounds of the
i nvention are those conpou ormula (lI-c), nanely
wher ei n cl b

To a solution of 1.0 g (6.6 mmol) 6-chloroindole in 13 ml DMF were added dropwise at O
°C 2.75 ml (19.8 mmol) trifluoroacetic anhydride. Stirring at this temperature for 90 min.
was followed by quenching with 30 ml of a 2 M aqueous solution of sodium carbonate,
dilution with 50 ml water and extraction with three 100-ml portions of tert-butyl methyl
ether. The combined organic layers were dried over sodium sulfate, filtered and
concentrated to give 1.3 g (80%) of the crude title compound as an off-white solid.

MS m/e (%): 246 (M-H").
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Uis CH2, and Vis O and one or two of the
vari ablesW X, Y, and Z are nitrogen, the renmaining

wa 20080808¢6 being CR, wherein Rto R and R ar ePEBEP2007/064183

defined in any of the conbi na}jgp_ns gi ven above. In a
certain enbodi nent the conpoun s of the invention are

Ef _zj!co_ unds  of f]or I-c) wherein Uis CH2, and
g ,ronﬁﬁ? 11’1C90§C 9 ca niuC a(;1c{ W X Y and Z is

ni trogen, the remaining vari abI es eing CR8, wherein

Rl to R6 and R8 are as defi y of the

conbi nations given above. | certain enbodi nent the
compounds of the inventi®nh are fhose conmpounds of

formula (l1-c) wherein Uis CH2, Vis OQOWis N, Xis
&ppixyirs oCH3 gdhd Moy 16f4-cldpragl Hsindplod-yN-2,2-@jifdre-ednone and

éﬁ ﬁ}'}!’f 2 CB??I ggeosu%%gluﬁﬁla %E%éslu%ayh%drﬁd@% h&ﬁf? §1{/Q|ﬂ\84\!4 @\/%/5 h. The
Xt Wi qogle@lﬂ;) rogng t@h-perwude anhd washied prth wp 0GR po‘r/ticbrg of tert-

Q%t\{f%%ly\fllsetﬁfri. ;he aqLE]g'u Qyér ’ c1%11 QH’H %r?) bg adﬁj\u%H2 o&g&ncentrated

MydrecDpii¢ asd Q;Hlutléh a0 NG, EXirscthdn \alltidchee EOOGh‘ll pom‘uohls btert-butyl

and
CHﬁ?‘/éFtHe‘iafr%‘%g RE" 8?%‘“3’53“2%‘?: ﬂ%&%?ﬂ B O%CFH‘F%"“ 't 3860 gave 080 ¢
C3Yh) sfahé ande gily esmpddikas d lroangelid.ai n enbodi nent t he
unds t he,invention are those conpounds of
%&@(‘ II&LSMhIﬁaPneI y wherein UV is -CH=CH; and one
or two of the variables W X, Y, and Z are nitrogen,

the remai ni ng vari abl es bei n%éC(ZE , Wherein Rto R and
R are as defi ned in any of t dnbi nat i ons gi ven

above. In certa nbodi he C nds

R GIGARL et Rt G TR U S
whereinU-V is -CH=CH; and onecidf the variables W X,

Y, and Z is nitrogen, the rerral ni ng varlabl es being

ahé tarbhpigliestss of the invention are those conpounds of
formula (1-d) wherein ULVis -CH=CH, Wis N, X is CH,
Yis CH and Zis CH or UVis - CL—I—, Wis CH Xis
N, Yis CH and Zis CH or & H=CH, Wis CH X
is CH Yis N and Z is CH, iFS FCH=CH, Wis CH,
Xis CH Yis CH and Z i T oN'UVis -CHCH, Wis
N, Xis CH Yis N and Zis CHlQ;lJ-VIS-Cl—hCH W

is N Xis CH Yis CH and Zis r UVis -CHCH,
Wis CH Xis N Yis N and Zoi or LVis
-CH=CH, Wis CH X is N, Yis , and Zis N, and
wherein R1L to R6 are as defin}{in any of the

conbi nati ons gi ven above.

A mixture of 2.2 g (8.7 mmol) 1-(6-chloro-1H-indol-3-yl)-2,2,2-trifluoro-ethanone, 3.7 g
(13 mmol) (S)-2-methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester
(preparation described in Tetrahedron 2006, 62, 4584-4589) and 5.7 g (18 mmol) cesium
carbonate in 44 ml dry 1,3-dimethyl-3,4,5,6-tetrahydropyrimidinone (DMPU) was stirred
for 48 h at 80 °C. The reaction mixture was diluted with 100 ml water and extracted with
ethyl acetate (3 x 100 ml). The combined organic layers were dried over sodium sulfate and
concentrated to dryness. Residual DMPU was removed by kugelrohrdistillation in high
vacuo (ca. 1 mbar) at 120 °C. Flash chromatography gave the title compound (1.7 g, 46 %)
as a light yellow solid.
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In a certain enbodi nent the conpounds of the invention
are those conpounds of fornmula (l1-e), nanely wherein

WQR048/1080844CH 2- CH2-; and one or two of the variBGI/EB2007/064183

X, Y, and Z are nitrogen, the Lhemal ni ng vari abl es
being CR8, wherein RL to R6 and R8 are as defined in

iven above. In a certain
R/pr%mgf:(nggt%fﬁm Ejoonggéa)of the invention are those
conpounds of fornula (I-e) wherein U-Vis -CH 2-CH2-

t- xycartbonyl-pyrralidin: 2-wmeHwh) - chlorerl Hrindele: 3 carboxylic
the remaining variabl es bei ng CR8, wherein RL to R6
and R8 are as defined in any of the conbinations given
above. In a certain enbodi nent theoconpounds of the
i nvention are those conpounds of farnmula (1-e) wherein
UVis -CH 2-CH2-,Wis N, s CH, YP$ CH, and Z is
CH or UVis -CH 2-CH2- W Y Xis N, Yis CH and
Zis CH or WLVis -CH Z2-CH2-,Wis CH Xis CH Yis N
and Zis CH or UVis -CH 2- -+ WIis CH X is CH,
Yis CH and Zis N, or bVis - 27/CH2- , Wis N, Xis
CH Yis N and Zis CH or UVY<k$ -CH 2-CH2-,Wis N, X
is CH Yis CH and Zis N, or\UaV is -CH 2-CH2-,Wis
CH Xis N Yis N and Zis X or LUVis -CH 2-CH2-, W
is CH Xis N, Yis CH, and Z1s'N, andwherein Rto R

FhSaSRptar 7 a Dotk (S Re CeiyBua s g RAEre Mo BRCIRI- 1

ﬂhﬁ:tﬁyﬂlpﬁ r@mﬁﬂ@m&aﬂao@fﬂlé QA thl-cker aﬁtﬁﬂﬁ'g)(z,\z\hﬁﬁ@ll) @odﬂum

doneo t of the varia
deralz(é% g @ b én ﬁP Sgen,N Heunparmige YAFS %{@F@gﬁopwwe 0.36 ml
o fhoBRBateMitRlce 'W@teBJaaﬂpco%ﬁng rﬁte’i‘%ﬂf}ﬁfg’ B thih BBYealfion mixture

t he combi nati ons gi ven above. In a certain enbodi ment

vhedibEehuih §8 neftertthatyl Wélml icB§T-alhe argradelard s gRaactest with
£ gl aM Locfu)lm f(ﬁ('lcﬂ? sUldtﬁm%b'% 109 nhlS. ’lPlIB?oonﬁﬁl%doﬂl%e&fls layers were

e vari abl es S nitrogen,

ﬁ@dﬂﬁcchtmlgH\Zafﬂﬂamégldtﬁéluﬁ@lmgr%M@mcrd ﬂQlUttO(I)l arg exfracte with ethyl
detdbeds i@oﬁQyTﬂé c&ﬂﬁ inEQ@ Ol P&%@g&gﬁ& ﬁ%‘% FRAVGer sloauﬁn sulfate and

certan e e conpoun nvent i on
tdresetrgodprodnydsss of giive thatite compoyndiibd gi 96 W) iasa g, Yekl/ow solid.
IS NR7WisN Xis CH Yis CH and Zis CH or Uis

- Xis N Yis CH and Zis CH or
ﬁ /el 3WMV%IR§ is CH Xis CH Yis N and Zis

CH, or UISCH2 Vis NR7, Wis CH X is CH Yis CH,
and Zis N, or Uis CH2, Vis NR7/,Wis N, Xis CH Yis
N, and Zis CH or UisCHZ,&-E] NR7,Wis N, X is CH,
Yis CH and Zis N, or Uis ,, Vis NR7,Wis CH X
is N, Yis éNChlanat143j5sdiftrosbenzyl)-1H-indole-3-carboxylic acid

a) 1-[6-Chloro-1-(3,5-difluoro-benzyl)-1H-indol-3-yl]-2,2,2-trifluoro-ethanone

E
| ¢ °F
Cl N
F\;J
E

A mixture of 2.0 g (9.4 mmol) 1-(6-chloro-1H-indol-3-yl)-2,2,2-trifluoro-ethanone, 4.59 g

(14.1 mmol) cesium carbonate and 2.14 g (10.4 mmol) 3,5-difluorobenzyl bromide in 90
ml acetonitrile was heated at 80 °C for 3 h. After cooling to room temperature addition of

150 ml water was followed by extraction with three 150-ml portions of tert-butyl methyl
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Uis CH2, Vis NR7,Wis CH Xis N, Yis CH and Zis
N; and wherein Rto R are as defined in any of the

W@ 09Bl088e4 ons gi ven above. In a certai n enbodi PEREP10hB064183

conpounds of the invention are,yhose conpounds of
formula (1-9), narrely vvherein is C=0 Vis NR7; and

etﬂ . The C%Pﬁledt ean\llc 5 e?s were d o’ver sodlulﬂgéé@%le, V\%tered .and

rogen, variab es b
Rincbmtrﬂsd arecas. 'Hefrlesnélde was tainyratet i B@:nﬂchnbcyahihem Fﬂtration gave

PRe PADERY P EabE Do o dudrorm F et a (- gy
Msangd (% )J375(M=D).V is NR7; and one of the variables
- 1Y and._. fJ . :

n any of

t he conpounds of the inventig ose conpounds of
' ' R7, Wis N, Xis

CH, Yis CH and Z is CH, cor 5 C=O Vis NR/,Wis
CH Xis N Yis CH and £4 ., or Uis C=0 Vis
NR7, Wis CH X is CH Yis nd Zis CH or Uis C=0
Vis NR7, Wis CH X is CH, s CH and Zis N, or Uis
C=0, Vis NR7, Wis N, Xis ,YisN andZisCH or

k’t) a soludoh of I2 (%IS oh%%vlﬁior%h%ﬁ ch g %% {,l;il I%I 1 élok?) yl]-

p.8,2akfluoro- hihlaﬁo@@bSVhli BMERVer\hd dedTHY, g 166 i) s\ﬁdSurﬁllHydrlde (50%

d.Z is N d wh in Rt d
Brotbrs Gashis R RS gD v g0t i 03508 o pamof) R were added
afttpmhenmmn hes e@fﬁnﬁmadsm)fm tengperatv ot ON . el Helto®®ion mixture

BBt a) G 5 Bt b B Rt iape i wigh i S portons

af zﬁl M ﬁd{&gﬁﬁsolﬁtﬁkﬁl SRR REdréRide aﬂie%nﬂﬁhé’&ﬂaq@@@us layers were
V\/n rein toR6andR8ﬁld’e s defi
ydr

ne a

Hpdh i P%ASWI&} A CRBY oL HC oe%ﬁ%uéﬁﬂug%%c{ ?f‘éWFtegl’{@th three

PBQﬁ)n@Bf Et\%\lﬁl dc@t‘é?en'ThQEbrﬁBﬁea B%’%ﬁlcc&%’f@&g%& d?fed over sodium
forrru erein Uis C=0 O, and one of the
gfaten Blté@dwld xoncgntrated iyvacgonT g r@@éhe wih@riqdddyigh Y?guo at 80 °Cto
1@52@? (@§%9%'fﬂﬁ: cgﬁie tit |JunB a6 Q bRARELIR. are as
e in In"any of the conbinations given above. In a
b@méaﬁ%)eﬁ%ﬂﬂrﬂérﬁt t he compounds of the invention are
t hose conpounds of forrmula (I-h) wherein Uis C=0Q V
is OWis N Xis CH Yis CH and Zis CH or Uis
C=0 Vis OWis CthmpejigtenNneddtes GfHformmuth IZI i s CH, or U
is CO Vis OWis CH Xis CH Yis N and Z is CH,
or Uis CO, Vis OWis CH Xis CH Yis CH and Z is
N, or Uis CO Vis OWis MNpin¢lis CH Yis N and Z
is CH or

7H-Spiro|[furo[3,4-b]pyridine-5,4'-piperidine]

a) 1'-Benzyl-2-bromo-2',3",5",6'-tetrahvdro-1"H-[3,4']bipyridinyl-4"-ol

N Br
~

| =

OH

N

o
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Uis CO Vis OWis N Xis CH Yis CH and Zis N,
or Uis CO Vis OWis CH Xis N Yis N and Z is

W@Rosasmd44) is C=O, Vis OQOWis CH X is N, YisPQHEPHAT064183

Zis N and wherein Rto R ar_eﬁ_s defined in any of
t he conbi nati ons gi ven above e invention further

%? Cags;?gl?t{sfsnleéf %e(q‘g orgllanﬁni 6%f1brfo§1ro@lylfn§m%>%3%8 rrr?lbﬁ]ry l%et&ﬁ@rdrofuran at
povan Weniper@uraowertiadddds22 gHEGHMOb 2 - propylgagnelR-aakgride solution (2.0
upte'tt%h??j%furyn)' FhbRéactiBh I#Lx'tﬁe Gr@stifed f(Yr l % ‘hﬁgomolren{?erature A

one or of the vari a

X
%fﬂ@lﬂ%l af é-5r8 ﬁ%@’é‘#’l) f H?@nﬁérflaplﬁp%onﬁalm %bmés&etz?&vﬁ@fms ;was added,
Rd iserridg “ds Cobidiet, foPPtsi BNThé Yebh tiixilir@ dway Ipﬁbn@ﬁled with water,

Bisuadia abb DR geaibon saHTbEREP i sHERy P SHREEHN tert-buy

wiedryéiethem (3sx)f rithe dnobided wheméd yRa were phashyd ,with btioe, dried over
t

g ({Tlgrglgsgl{/ ﬁe%ﬁ?e%‘i%%d iR V;?&?o r%r%ag}r? S ?cy 9 IiaEhY (arrvl\ﬁogkopyl -modified

silen gepi ga@ﬁﬁlel tyf ewbmonmdt(éél st ) emen gmnﬁm@omhoumﬂﬂc

wherein Rb and Rc are each i ndependently hydrogen,

s 7ok B4, 39f Did1£1160,9vkyl , or -C(O- Cl-6-al kyl,

- ( V) n-C( O Rd, wherein R111 and RLV are

or, et hyl ;

‘ i =t ' alkoxy,

-NReRf wherein Re and Rf afe each ndependently

hydrogen G -6-al kyl, or - ene) - NR gRnh;

wherein Rg and Rh are eac 'p epepdent | y hydrogen,

C-6-alkyl, or -C(OOC - phenyl, 5- to

6- menbered heteroaryl, 3- ered

het erocycl oal kyl or 3 to 7-ne € d cyl oal kyl, which

are optionally substituted withjone or nore A -S(O

2- Cl- 6-al kyl

A mixture of 34 g (9.7 mmol) [1'-benzyl-2-bromo-2',3",5",6'-tetrahydro-1"H-
[3,4'|bipyridinyl-4'-ol, 3.3 ml (1.9 mmol) N,N-diisopropylethylamine, 0.22 g (1.0 mmol)
Pd(IT)acetate and 0.25 g (1.0 mmol) triphenylphosphine in 100 ml N,N-
dimethylformamide was purged with carbon monoxide and stirred under an atmosphere of
carbon monoxide at 80 °C for 72 h. The reaction mixture was diluted with tert-butyl
methyl ether and washed with water (pH adjusted to 8 with saturated aqueous sodium
bicarbonate solution). The aqueous layer was extracted with two portions of tert-butyl
methyl ether. The combined organic layers were washed with two portions of water and
brine, dried over sodium sulfate and concentrated to dryness. Flash-chromatography gave

the title compound (1.2 g, 43%) as a yellow solid.
MS m/e (%): 295 (M+H', 100).

¢) (RS)-1"-Benzyl-7H-spiro[furo[3,4-b]pyridine-5,4"-piperidin]-7-vl acetate
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-S(O 2N(C 1-6-alkyl)2, -S(O 2NH(G - 6-alkyl); Ais
hal o, C -6-al kyl, C -6-hal oal kyl, G -6-hydroxyal kyl,

w@peoogogahoal kyl , Ci - 6-al koxy, G -6-hal oal koxyPCT/EP2007/064183

-S(0)o-2GC -6-al kyl, nitro, hydM)xy, cyano

-(CG -6-al kylene)-O G - 6-al kyl, (CI 6- al kyl ene) -0 G -
6- hal oal kyl, -(G -6-al kyl ege) - CR’O -C(O QG -

6-alkyl, -C(O G- 6-al kyl St oﬁn(, “OR ",
-C(ONRR', -S(O 2NR R', CH-2) XONR R', - (CH
2)x-NR”C(O)-Ci- 6- al kyl , H 2
2-CG -6-al kyl, -(CH 2)x-C3-6-
wherein x is fromO to 4, R
i ndependently H or G -6- ;
with the nitrogen to whidg hey are bound forma 5 or

6- mnenber ed heterocycle conprising one or two

het eroatons selected fromN, Oor S, and R" is phenyl

0o aSsoldtidnbefrielry €s.adnimet)elr danyil- 7H§gi1fdﬁfiﬁb[3y4 blsidirtecs, € epiperidin]-
‘énotng glip Eyzlttw? d@lo%gﬁl?ik arl?g '3 ati:\,2 S o half:lgegleaﬁﬁ%c} 6.8 ml (6.8 mmol)
diisobugldkyinnuRs haqhmdeR@hm(m ﬁyMr oge-hexare). i Aftdnyidmoigemere subsequently
gldedFOCBrO 'i"ﬁt ml'?l ol S )m/dilﬁéjggnscil{i'@(%rp’ofaa?&?) ég‘@Xanﬁf)l) 4-N,N-

éameah%armm@w elégﬂglncaglél@mraﬁh@es@dt 1 9H’élr@8fmm01) acetic anhydride.

Phetatadt nixtlle W Jbrearae-1801C foir My Iht TAE RSO Mﬁqmened with 34 ml

The invention further engonpasses. an %d rIeT ¥o di
PHHRHT ST e BINOIY T s© 3oNTel e @ueous sodium

pondssiin sar@ac, sobutidd arsl @i-rlﬂzd bn do ‘17h1nSAED;11t1on olstétureSed aqueous sodium
ﬁj@g}t : éﬁ%ﬂlajgzn C?b@tmg’HKé% )p éx% 9_%1 \)mthsg}%g ;n%ortions of
dichlovemethanh e Thechatbined Wgamc M‘/@m dweteadidechioverogedium  sulfate and

E&ﬁeﬁ@ﬂ@c’l 'iH Q&u\ﬁapﬂaﬂpklﬁ%ng%%ﬂgp%ve e fide H)mpound (O 8 g 70 %) as a
optlonally sub dted wth CN,

by te(e@%w&h -(CR1IR11U-R , wherein Rland Rll are
|ndependently from each ot her H, methyl, or ethyl;

MS m/e (%): 339 (M+H", 100).

oal kyl, -(CH 2)x-R ",
dnd R' are each
;7 or R and R' together

d) 1'-Benzyl-7H-spiro[furo|3,4-b|pyridine-5,4"-piperidine]

To a solution of 0.80 g (2.4 mmol) 1'-benzyl-7H-spiro[furo[3,4-b]pyridine-5,4'-piperidin] -
7-yl acetate in 47 ml dichloromethane were subsequently added 2.8 ml (18 mmol)
triethylsilane and 2.2 ml (18 mmol) boron trifluoride etherate at room temperature. The
reaction mixture was heated at reflux over night. The cooling bath was then removed and
the reaction mixture was diluted with dichloromethane. The organic layer was washed with
aqueous 2 M sodium hydroxide solution. The aqueous layer was extracted with two
portions of dichloromethane. The combined organic layers were dried over sodium sulfate
and concentrated in vacuo. Flash-chromatography (aminopropyl-modified silica gel) gave
the title compound (0.59 g, 89%) as a colorless oil.



10

15

20

25

wherein mis from1 to 4; wherein Ra is phenyl, 5- to
6- nenbered heteroaryl, 3- to 7-nenbered

wheaoengsyL| oal kyl or 3 to 7-nenbered cyl oal kyl PCTHRP29N7/064183

are optionally substituted vvltE5 one or nore A, -NRbRc,
wherein Rb and Rc are each i ndépendent|y hydrogen,

-6-al kyl, or -C(O- C1-6-alkyl,
&gs(f&r%:}\%%g]&%g erein RL11 and RLV are
i ndependent |y from each other H, nethyl, or ethyl;
wherein nis fromO to 4; wherein Rd is G -6-al koxy,
-NReRf, wherein Re and Rf are each independently
hydr ogen, Ci -6-al kyl, or -(C2-6-al kyl ene)-NR gRh;
wherein Rg and Rh are each i ndependently hydrogen,
G -6-alkyl, or -C(OOGC - 6-alkyl, phenyl, 5- to
6- nenbered heteroaryl, 3- to 7-nenbered
heterocycloalkyl or 3 to 7-nenbered cyloal kyl, which
) By ! c-utdegiparidinebne or nore A,
-S(O)2 Cl- 6- al kyI -S(O)2N(C 1-6-al kyl)2, -S(0O 2NH(C -
6-alkyl); Ais halo G -6-a - 6- hal oal kyl ,
C - 6- hydroxyal kyl, G -6-cya ogl kyll, G -6-al koxy,
G - 6- hal oal koxy, G - 6- t hi oall -S(O 2-C -6-al kyl,
cyano, -CH2OCH3, -C(OOGC - 6-alkyl, -CCONR R',
-S(O2NR R', -NR C(O-GC - 6-al -NR S(O
2-Ci -6-al kyl, benzyl, or phenyl Wherein R and R' are
each independently Hor C-6-alkyl, R2 is hydrogen or
£ 2-Greeltedy tqunR3batnein Rbasar eahyhlargere rwithR&D S6sg h2dr egeol) 1'-benzyl-7H-

%&9&&58 f3£gfﬂ§r¥1ﬁhn§r d npé}ﬁ’cﬁ}@ggg{h&ﬁ%}d% ﬁ?%ﬂuﬁ%ﬁ&%ﬁéﬁ %he reaction

nvxtarepw@rme@wnb argoyl ptwdptadbing Q:,%ﬂ g (theokdd). pallaglum on activated

a{a%@a'[ altﬂeyﬂasBJNaE @V*ﬁﬁat@ﬂ SrefIBLd Wit Uy AR08 @r@h‘&! ytlrpéﬁjﬂb?gg B: The catalyst
The . further _enco an enbodi nent

se
P8t ?rs @ffl angwpshed wifh gh@yo leiwsfs ggage Vg3 %Ownt%t?it%ﬁwness to give
theithleCompandd 20.43 g, Q[‘rianﬁfatl{zb ipSiri€} o\ppoxCHE 9dVaks S light br¥wn solid.

is CH Yis N and Zis CH or

MS m/e (%): 191 (M+H", 100).

Amine 2

5H-Spiro|[furo([3,4-b]pyridine-7,4'-piperidine]

a) (2-Bromo-pyridin-3-yl)-methanol

To a solution of 10 g (50 mmol) 2-bromonicotinic acid and 7.2 ml (52 mmol)
triethylamine in 500 ml toluene at room temperature were added 5.0 ml (52 mmol) ethyl
chloroformate. The reaction mixture was stirred for 1 h. The precipitate was filtered off and
the filtrate was concentrated to dryness to give the mixed anhydride as a colorless oil. A
solution of the mixed anhydride in 60 ml dry tetrahydrofuran was added dropwise to a
suspension of 2.0 g (52 mmol) lithium aluminum hydride in 270 ml dry tetrahydrofuran at
-70 °C. The reaction mixture was stirred for 1 h and then quenched with 2.0 ml water, 2.0
ml aqueous 2 M sodium hydroxide and 6.0 ml water. The granular precipitate was filtered
off and washed with ethyl acetate. The filtrate was concentrated to dryness to give the title
compound (7.8 g, 84 %) as an off-white solid.

MS m/e (%): 188 (93), 190 (100) (M+H").

b) 1'-Benzyl-3-hydroxymethyl-2',3".5".6'-tetrahydro-1"H-[2,4'|bipyridinyl-4"-ol
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Uis O Vis CH2,Wis CH Xis CH Yis CH and Zis
N, andRl1 s H, -CH2-Ra, wherein Ra is phenyl, or

w®G20e0kseed het erocycl oal kyl, which are opti onedT/5#P2007/064183

substituted with one or nore hal o, G -6-alkyl, or

-C(OO0C- 6-alkyl; R2is hydrogen; R3 , R4 and R6 are
hydrogen; R5 is C; R8 is hydrogen; or a

pharmaceutical ly accept abl |§H t @hereof. Preferred

conmpounds of fornula (1-a), fh Wis Nand X Y

and Z are CH, are Preferred cofifpounds of formnula

(l-a), wherein Zis Nand W Y are CH, are

Compound No. Name

- Chl oro-1 Hi ndol - S-y~car bo H spi r of f ur op”™- bl pyri d

ine- 7,4 -piperidine]Prefer conpounds of formula

(I-a), wherein Yis Nand W X and Z are CH, are The

i nvention al so enconpasses the conpounds of fornula

Te)a splutign, of K-Gpyg, (41| mumol) (del)ron‘(q p)@'}dm@ryl} }netl(qn.ob)m of05 ml dry
{ekraﬁ')drt)ﬁfra@ Wé?eeaddédtﬂemp(@ﬁv ﬁfﬂl‘idl?@ 196 ?ﬁéﬁ‘ﬂﬁ cRforide solution (2.0

Snenorr erten3|on cnroni,c
%FM %@éﬂ@eﬁ%ﬁa&ww%@ow&%ﬁe at rqfkwérfor 2 R A solution of 3.8
gier hﬁ)ﬁlbb l-lbelp;bfl atpigerkiondrinme, md)b&ﬁﬁfydt(ﬁu@ﬁnﬁmsl &ldeg dropwise at a
nx et

E:m\lp atq re’ o Rroxis tsfrgf%gss e[fﬁ% reaﬁ a?rg hqs&t&{deeva%sl heape%l at reflux for 3 h and

dmnpru@mthladnwubmmtcls iThg ajueomployerdwas bisgredutoapill 9 with aqueous 1 M
%(Jd'ua%vhy V\L xb% ’an}%llexﬁﬁctec{ dviH )dfll'eé Eoﬁ)ons o etflgfl’ acétﬁfe%‘h?gombined organic

rmaceuti c np03| 1oNnN" 1S UsS
kyers mste vgshee Wéthrhﬁw’ dipgyer é‘?FBP@nSUl fatgagdicengsagpted in vacuo. Flash-

EiaohiaE®rapHyaRpé MRMREMPOEHET . pg Of %oy asOBFRESIoNd. | | ver
cirrhosis, nephrotic syndrone, obsessive conpul sive

order.,, e depressi ve disorders. The
ghﬁ Hﬁ?@h??ygﬂ %%nﬁggition may further conprise at
Ieast one pharnaceutlcally accept abl e excipient. The
1 VA Spirdié t B (8 pipagénelf a conpound of
fornula (), (I-a), (Ib) (I-¢), (1-d), (1-e), (I-f),
(I-g) or (I-h), for the pre an of a nedi canent
whi ch is useful against dysjrenorriea, hypertension,
chronic heart failure, inapp Kate secretion of
vasopressin, liver cirrhosis, rotic syndrone,
obsessi ve conpul sive di sorder, ~agXi ety and depressive
di sorders. In a certain enbodi nent, the conpounds of
formula (1) of the inventiog n be manuf act ured
according to a process conp ng the step of reacting
a conpound of formula (11): wth a conpound of fornula
%;II o to obtaln a_conpound of formula (I
redutiqey of Ry, g 8,5 WMoy W bewzyliphudipxyie 3152 cﬁeﬁpﬁnéﬁrahydro 1'H-
b4’ 6i paiiing- 4 -of aﬁ@nrwina (f h)mmlon t@e@iym{m@m)@si lnﬂ&B'Sf ,tetrahydrofuran

|on

e PR 2 Tt B Sobdha Sl Bl W g S ighiberature. The

sheoromixtescwasngatedco mghunfdr dth and then quenched with water. The aqueous
layer was basified with aqueous 1 M sodium hydroxide and extracted with three portions of

ethyl acetate. The combined organic layers were dried over sodium sulfate and
concentrated in vacuo. Flash-chromatography (aminopropyl-modified silica gel) gave the

title compound (0.62 g, 62 %) as a light yellow amorphous solid.
MS m/e (%): 281 (M+H', 100).

d) 5H-Spiro[furo[3,4-b]pyridine-7,4'-piperidine]
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formula (1-1), wherein Rl equals Hwith a conpound of
formula R -LG (wherein RL is different fromH), to

W@ R108/080884 conpound of fornmula (1) wherein Rl, R2I/ERB)7/064183

R4, R5, R6, U V,W X Y and Z,.are as defined

her ei nabove for formula (1), LG is halogen, -OS(O 2Me
or -05(0 2C6HACH3, and with the proviso that Rl is
not H These processes are e d in nore detail
with the follow ng general (sc and procedures Ato
D. General scheme A Il CoupNi eagent Sol vent
Ceneral Procedure A Conpounds rmula (1) can be
prepared via an am de coupling ween an indole 3-
carboxylic acid (11) and a conpdind of formula (111).
The usual reagents and protocols known in the art can

RGSOHﬁI%g df @ 36ff (&Iqtmhhﬁ) ﬁmeﬂ,@ylf@{l@[hk(ﬂ%ro[ﬁﬂ% ﬁyndme 7,4'-piperidine] in

car box 1|c: aci d {3 are either omwrermgl&éllo/ ladi
5%%%? Vs TalsgR vlt PEgRY B Afns Brlsse ol %) palladium on
aesatet kigrcoal. ilhé/ﬂ@hk%mvaclﬁ&ﬂ reBifled Mtﬁ hy&kdgen ad an/deétyred at room
N B b Y
wnshedivtileethenon®he filtkdty way aomcabtreted o pir)e;@asr @ogives thegitle compound
ﬁi g@s; o)(j']%% dnﬁ?}éﬂ@usa{oh starting frommterials.

natively, y can e prepared foll ow ng the

en raI0 schenme D as descrl bed hereinafter. General
g@l‘i@@e(/ﬂ il (& B %er further illustrated with

general procedures IA 1B, Il and Ill. General schene
B LG = | eavi ng group e.g. h%‘l‘l&fesn s2Me or
OSO2C6HACH3 Cener r cedur rrpounds of. fornul a
(1) with R dif%lé%ﬂh%fglr B&’H wéip%é’ﬁléerfé{in‘ilsu ng

met hods known in the art, e.g. by N-deprotonation of a
ﬁb(meBnmmb-offridiDMmdbme(tﬁanbl (conpounds of formula (1)
wherein RL is H) followed by treatrrent with an

‘PB %%Bfu‘?BH 'o'f hg 5 ﬁ?‘fﬁrﬂ@l}) 33)ro¥n ﬁgﬁ &hﬁ&glé a?ﬁ LE&YIsMl (13 mmol)

sul

mﬂﬁhfyéfrrmnallm 9/2%% mlamee/vm agdgasi 1.3 i Ehpavead) etb&lmhénrﬁ@rtr@te at room

i Redareneht régun rﬁ&tuw@a@mrr@n@r st@we e iR wid Bltered off and
schene B is_hereinafter furt rate

ner al er
%%t tr@en\e_f?saww%eaﬁrte drypess e ge Jg H@%ﬁ xﬁtr@elaslcoloﬂess oil. A
Nattier ofCsiCalsxed dﬂllyliﬁié_@ 3 |nﬂ3d/11yr’tgtrgfydl:tifura@1 ‘@‘as added dropwise to a

hu?slgeg IL%T n?f%sﬁz gﬁl ggLFn \S}?_B 1n% el}y@nld? ] \?\ff Hllll [fhey t(é:tr;rhy%rofuran at

£40i . Jbe wa{cebn cmlamhwwlas garédnfoDVFh afd ted sjupmthed medhl &5 el water, 0.5
f?vﬁﬂox. SR 43BdRey Rydoolksad 1 bl a2 ﬁyﬁulﬁp%gmme was filtered

SO utlon to glve 3-car box I C acC
@ad avaglad vwigh iethel pqefate. )The/flltreﬁeméaslcoewtra(e@)m@émeés to give the title

?&uﬂ/@l Lo @rsebestalophbldvwn Joiidct ant R -LG to give
which is then converted to the correspondi ng

%@L@’eﬁ) il EATSE 650 2hez) i nter medi e (V1)

can alternatively be obt ai ned by treatnent of an
bhtebenzdet-hydipkymethyV2' 2),5',6'-tetrahydro-1'H-[3,4"|bipyridinyl-4'-ol

//\\OH
NQQ//:>i§H
J
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with trifluoroacetic anhydride in a suitable solvent,
e.g. DMF, dichloronethane or 1,2- dichloroethane.

w3 of a suitabl e base may be PCT/EP2007/064183

advant ageous. General schene D Ceneral procedure D
Tr eat ment of conpounds of formula (M1) wth isopropyl

gnes m_chl or ads e fornatlo .
e EITE B ot oAl Rt B TR OB Bl g 0 i e
tfrcrahYCbeﬁzym wire pciqyérhldmh e ermql) ZtIUOP}dM%’@@mm@ ghlgsidofsolution (2.0
i@fﬂ‘ﬂéh%ﬁr&%ran? PR F@Eﬁo@&uﬁu&%%gf@d% I'é‘leE(qul ?h(A)s%luuon of 1.9

W th nethanesulfonyl chlor]de resence
arfil Aenpeble 1 dgppy! wlp?rl@myma?nmlete@qab ofyraiy Was “added dropwise at a

el et R TAipPRxEB A5 208 Thokeak 86 MR uLeWas heated at reflux for 2 h and

Al ternat, ve CcO nds rmula (I X
(e BRIt 2T T By a i Bt EbafBL. JRe gaueous layer was
baslificd dioyrl datvat}y sdlueoas 9.Mfsodived hiydrogide sofutiomapé | exarditedrwith three

&ﬁt‘{oﬁg Gr ?el?{j t‘?llgro ﬁ[gllgl c%&bfu"fléador%gmigg)@g Cgeq’g' @va&%d with brine,

orn1sp|ro one onpou ormu
dfied @Ymbélu(%ul@ahalﬁ ameenttsgedNdetsmZEi @domﬁm:‘aph‘/ gave the title

Mﬁ&ﬂﬁﬁ(@'zmg @6%%'4&9@%0@1 g. using hydrogen gas in
t he presence of palladiumon charcoal, to give

u fo (rri or reduced using a
gﬁgﬁ&i@g)ﬁgégg Efg(gy'consecutlve treatnment with
di i sopropyl al um num hydri de, acetic anhydride in the
or EStened- 161-spiya|ifdions4-aherididd: N dpipeidigé|lam nopyri di ne,
and triethylsilane in the presence of boron
trifiuoride to yield conpou of formula (XI).
Compounds of fornula (XlI) debenzyl at ed under
hydr ogenol yti ¢ conditi ons, Ne 4. Png hydrogen gas in
the presence of palladiumon c al, to give
conpounds of fornmula (Il11- 1). onpounds of the
present invention exhibit Via aciivity, which nay be
detected as described below _JViaglactivity Material &
Met hod: The human Vi a receg was cl oned by RT-PCR
fromtotal human |iver RNA ¢ codi ng sequence was
subcl oned in an expression véctor after sequencing to
confirmthe identity of the anplified sequence. To
tlermsosdticat ef 0.he gaflfs mintol) dFbérael-4amhoupndsthli-2H,6ke-tetrahydro-1"H-
ent t t i_di
E{,?gﬁ@?d\}&{ = 8&8 d P%g d#' (éefg“ﬁl}%{bl r?eﬂ%%ﬁﬂmlé?{é 1grn21 d#gqe&rahydrofuran
ftr weneHEKRJ - tlenls (1t amydlé nnethang aﬁﬁd@bﬁb@r\dﬁtmom temperature. The

@é@ﬁ(ﬁ?’ﬁfu&ﬂrevﬁ&tl%ﬁteﬁ% rST By il 'h z?IQi !h'eﬁ %I%elg&%g‘z/mhe{v%er. The aqueous

Wtht pr ot ocol ) )
%fd@"égﬁé‘é‘ad WHw@stowsr é%IﬁPQMB“r ]éﬁ%{%‘ée pedepictpd Wit diree portions of
Bt'hiflf Q&eté@QTMé*EBE&nddﬁMr@TQA la)ileQTM'd\/E Qiﬁecﬁcﬁvldﬁt@dldrﬁ) sulfate and

cockt ai | ot.ease i nhi

Pdseuited i 200 £y - My LR R OBy P iiea eeh gave the
titke porapalirsl|fi et 84 Y%0resiadighf vallofranrphoustsebdat 80%
intensity (Vibracell sonicator). The preparation is
SN +n 500 g at 4C, the pellet is
dlscgf:r(f d§§%§g?ﬁ% gﬁternatant centrifuged | hour at

) The pellet is resuspended

p Riidingnd M-pipeRidingl, o r ose 20% and

hoanenlzed u5|ng a Polytron for 1-2 mn. The protein

concentration is determ ne Bradf ord net hod and
aliquots are stored at -80QC uptil luse. For binding
studies 60ng Yttriumsilica Beads (Amersham are
m xed with an aliquot of nmenbr@ne {n binding buffer
(50 MM Tris, 120nM NaCl, 5 mM 2 MM Cad 2, 10 mM

MyCl 2) for 15 mnutes Wit h m xi nj. 50ul of
bead/ menbrane m xture is then added to each well of a
96
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well plate, followed by 50ul of 4 nM 3H Vasopressin
(Ameri can Radi ol abel ed Chem cals). For total binding

wore@ssmswent | OCul of bindi ng buffer are addedP@DEP1987/064183

respective wells, for non-spec JI c binding | CQul of
8. 4nmM col d vasopressin and for compound testing | OQul

R sQ utlon ofad 2? gpegqﬁqﬁ%gt bstzy (fqiqpoqpog{urog)z @gﬁpdmfeh&eél C];)1per1d1ne

I'S 1 NnC U
m Bnnml a2, 2+tobayroathdnelowas pergedh wathpagklamofr@pa@bu@@ 08I\$3th mol %)

gﬁﬁﬁhﬂh GnRicheiRg cHﬁH&ﬂ STIY faskUWPLsr AGLBited %fﬂ?eg%ﬁl l’l‘ﬁdrh en gas and

data is normalized to the maxi num speci fi bi ndi n
gafedapndqygoy atmesphfre of Ayerogen ges Ko A0nk Ehe %alvg st filggged off and

W&éH&@lvat}F@t;haﬂéélmfﬁé ﬁ[tgﬁé a%ﬁt@ﬁteﬁﬁdﬁﬂ t? ?ﬂkfﬂeﬁé toddite thRe&ith compound
al cul at ed usl e en SO 1 oNn.
[ Bb oaatae BRHGTRL pRsoraHey b 55 Sy o agnginpus solid,

as their pharnaceutlcally usabl e acid addltlon salts
dEmbre(%is é8ll B +hedl@anents, e.g. in the form of

phar maceuti cal preparations. The pharmaceutica

preparatlons can be admi ni stgamdlesral |y, e.g. in the
A,151 gablets coated tabl ets, dragees, hard and

1 G8iPY¥ne capsul es, sol utions, emulsions or

e adn1n|strat|on can, however, also be

8¥$8%ﬂ%89 %E¥ in the forn1of su p03|tor|es
bo aalr Mrﬂol;rtmnl of, anenc@ple |3n:at‘th:g(y]fi@¢qi1d defriwaﬁy@gl ingl) in dichloromethane
%laﬂﬁécpf?:ﬁf drE@@of‘N’ mjgﬂﬁ@l%ylﬁ)frmaﬁflcﬁ@"Arﬁi ((xlagﬂl d(lbrléé % lf.‘i?jt mmol) at 0 °C.

| -h), and their pharmaceutically usablé acid
B¢ raxtaEes bléovgﬁdot@ééaé@do\xp@m tREFHEER Rq atgrqdyfor ASr After adding a 1

I\@Qﬂlﬁkﬂfﬁ &f thE aﬁ[rgeamls}at%qunlrﬁﬂlb@ andrN, m@usjgmqjlyre&hmnme (2.2 mmol)
ar at

t t bl et
el F e BTG uPeF | dv gy PUSTPdal T DiRaghing wih
tvatec and bes#fidatomwiitt 1ayl alqusmsabdmnehydroade bdutisrearedsllowed by

g‘ﬂfalg iEX Gl RRE ?)8 (glé Sff ?ﬁ’l%{ ApLg the g&?g %?8 a%q%cjrl%egs are dried over

I nNe capsu
géluanusnléate ap@ goresnignied. ePUglfIC@f‘é(geb)aﬂﬁSé cbremsatograrly (silica gel or

ARtrdprSSmcRhiddckiianGel) iyt shnRhiy o H@mﬁeﬁl@e ofFdkhakl(®.

exci p| ents for the manufacture of solutions and syrups
are e.g. water, polyols, saccharose, invert sugar,
Glenlﬁals;&oeédme i tabl e exci pi ents for injection

TRt LB IR ST aflind Sty AR SRR SR Oy
dippogiytetinilesinar & 1engol)natichhiromethaae dernddedfelvsdrops of N,N-
forﬁltaﬂ‘li’]desﬁ‘ﬁi' #Hﬂgrﬂg 1I i%hﬂ)l)oﬁl()y‘@ § hghﬁxture 1s allowed to

reover gre aratlons can co
PREB & Y Vf@sper@@rqm stipied §0r h-otariadding a lthSPMﬁlgn ‘Of the amine

agentise (lemﬂn%l h€d N;NWr@ﬁ)ﬂétﬁ laﬁ%eo(rlalnﬁlﬁlol) in dichloromethane the
flavorants, é for var ?é;%osrmtl C pressur%él h
Bt e s stinieckfor ﬁ& R STBPeaREs. Ceashbg My piggation wit
¢ ot @idous sadilimatyd syxidevehajpauitré fodllolved Bﬂ Ieict&&ltlen with three portlons of
etﬂ?ﬁs catnf e él' poem 1n6(§l %?ga?lf(lHBd%?sré}{'f? ﬁnrele@ O\éﬁl‘ so%i%rql slu a{e an% concentrated.

cour se,
Pelqﬁnattlené)mﬁ]sSh mremmgpe&ﬁm(ahtaagel ongminopropyémendafied silira gel) yields

gllpgmg&stﬁnggmgrozflforﬁgm I)stratl on a daily dosage of
about 10 t O mg per person of a conpound of

gener al for rrul a (1) should be appropriate, although
Ghﬁerat.’iﬁ%eedﬁpgﬁr limt can al so be exceeded when

I | |.ust
B GSEREA VolyeSit PR WibhoUEp o A Gervpe 1 Rl in 10 ml Ci.CL
trenyddedatid esnd) EDQ) Viehminmoldl ey iaed . Ceinsol Ligietliptanipk @and\ (1 mmol) of
El%t%\tnﬁhg dgrﬁvaﬁlog Th@ lnlugmrg% sﬁﬁ’?@ ?%rh gﬂpatafi'le e %%h%rd Hito water

and extracted with CH2C12 The comblned organic phases are dried over Na,SO4 and
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Active substance 5 Lactose 45 Corn starch 15
Macrocrystalline cellul ose 34 Magnesi um stearate 1

waa980808wei ght 100 Exanpl e B Capsul es of the fRCT/BRINTY064183

conposi tion are manufactured: g{?[ capsul e Active
substance 10 Lactose 155 Corn Starch 30 Talc 5 Capsul e
ccgncent%;]Ne[ar gt‘fa%?g tFlTasﬁ A ﬂaato%rsaﬁgﬁra regara alve lﬁ@ﬁéiaﬁfggdsca%raﬂlide
domtinuel fegmmadhi ne. The mxture is returned to the

m xer, the talc is added thereto and m xed thoroughly.
The mxture is filled by machine into hard gel ati ne
@swalwceéuaﬁﬁ ‘e C Suppositories of the follow ng

TORRORKItibh @ a iRl oM R h ekl icedid JEivEENRN0.1A6hIYE, N N—

I eae Sugm?tor%ﬁgsfﬁ”fﬁ? A EU3p 3 7emp ] e gu dry -

dlnXeehiylfdnmlanm@ﬁhk yddmaidth e amliredd drivadhteCO. | Tmeme) mo RT. Thereaction mixture

I tc#ﬂlrgr A gHW‘ﬁﬁf § g/g & aezé)}/lglsochglgrﬁs gpog%des(lzégﬁfgftér?ﬁ{ gﬁcpe)?ﬁgted with
theeqpartieds ofrrtloyl segipto st hegropbvend Qrgam;fc 1a§@m81aéﬁo\lv@hs¢l weth water and

behd diied QGé}iisgdﬁlﬁﬁsLﬁféﬁhoﬁﬁ' dAEdRBUAT © d1RGs. FRERVR A& aphy or
ul ds

k i.ndi vi dual X paper or
REPARLYHHPLC o é‘nfaé‘i“% Ve ﬂﬁ%glgﬂﬁ{a@s. s of
conpounds of fornmula (1) is further exenplified:
EXAMPLES Acid internediates of formula Il and H1 Acid
InICRLAKAatiddF | ndol e- 3- carboxylic acid a)
| -(6-Chloro-Iff-indol-3- yI) 2,2,2-trifluoro-ethanone
To a solutjon of 1.0 g (6.6 nnDI) 6-chl oroindole in 13
fFengprrpesdiratifed dropwi se at 0 0C 2.75 ml (19.8 nmol )

bl fslited 068 6f ﬁﬂmiglre'o@?omglé {Ir 1)%@‘%1&1%1 iSH i ip DMF are added 2.
te erature for mn. was é(g/quencmg w th

aFof6080  ail) aﬂmﬁe@u@urwf &Itrfedﬁit BfT be ovin.gard hlaeathe electrophilic

| t t o
pég%éfﬁ R@rL L Pecgplsghflégft[ﬁg n‘?&%reﬁ%{sﬁ@?& Eél? Ecéc}’ih&%héﬁ hS8rs at 60 °C and
dmnmoneadl Qntg ante ahdyeratederich ethyledetateeThe ornbimed organic phases are

81#!:({ ﬁ\’e? Naaééﬂ aﬁlﬁfﬁ%ng&(?ra‘fe%r}ﬁ gn&{oabﬁgﬁ%a?loglb\ff%rgp o?tgzg (Pﬁq“@ affords

compounds of formula (I) w1th R! different from H.

Example 1

1'-[(6-Chloro-1H-indol-3-yl)carbonyl]-7H-spiro[furo[3,4-b]pyridine-5,4'-piperidine]

o
I=
=
@]

The title compound was obtained as a light brown solid in 96% vyield according to the
amide coupling procedure described in general procedure IA.

Acid: 6-Chloro-1H-indole-3-carboxylic acid

Amine: 7H-Spiro[furo[3,4-b]pyridine-5,4'-piperidine]

MS m/e (%): 368 (M+H", 100).



MS me (%: 246 (MH +) .b)

-Chl oro-1 Hindol e-S-carboxylic acid A mxture of 1.3 g
W@ 2008/0808ud ) PCT/EP2007/064183

| - (6-chloro-1Hindol -3-yl )-2,:25 -trifluoro-ethanone

and 26.5 m of a 4 M aqueous sOl ution of sodium

hydr oxi de was heated at reflux for 4.5 h. The m xture

was cooled to roomtenperature and washed with two

100-m portions of tertbutyl nethyl ether. The aqueous

| ayer was acidified to pH 2-3 by addition of

concentrated hydrochloric acid solution at 0 OC

Extraction with three 100-nm portions of tert-butyl

nmet hyl ether, drying over sodiumsulfate, filtration

and concentration in vacuo gave 0.80 g (78% of the

crude title conpound as a brown solid. MSnme (%: 194

MH+) . Acid 2

[-((S)-I-tert- But oxycar bonyExpypledl i di n- 2-yl net hyl ) - 6-

ch

{e Fudryﬁ(jé?? gb?@%??ﬁ%?igcsg%t[%lr?[k 4—%yr1]ghnel ﬁe l%lyflildln

oLt i Mesrbuasii Bl & vsseiio kol 1 setber e

m xture of 2.2 g (8.7 mmol)

| -(6-chloro-IHindol-3-yl)-2,
7 9 (13 mol) (9 _

- 2- met hanesul f onyl oxynet hyl - pyr¥ j ne- 1-carboxylic

acid tert-butyl ester (preparatiaon described in

Tetrahedron 2006, 62, 4584-4589) aid 5.7 g (18 mol)

cesium carbonate in 44 nl dey o
|,3-dinmethyl-3,4,5 6-tetra op)}rirridi none (DWVPU) was
stirred for 48 h at 80 0O Keaction m xture was

diluted with 100 m water and eJ(”gi?red with ethyl

| uor o- et hanone,

O

acetate (3 x 100 m). The conbi ne gani c | ayers were

dri ed over sodium sulfate and Ceftrated to dr yness.

Resi dual DMPU was renoved by qu:SgI rohrdistillation in

hi gh vacuo (ca. 1 nbar) at 12(‘>~0¥Crp Fl ash

chromat ography gave the title conpound (1.7 g, 46 %

as a light yellowsolid.Ms nlfe (%: 489 (MtCH 3C2 ,

ThOj)itle bymper(dSyas obtained as an off-white solid in 90% yield according to the amide

-1-tert - y yl met hyl )

g%{p&lﬁg%{%{é Hq%d%?%%?g%gge%éf%gk}cga&e%B d To a solution

Af:idg_l—'?(sg—I(—Et_rteBm(mYc)arbonyl pyrrolidin-2-ylmethyl)-6-chloro-1H-indole-3-

gﬁ)o,g/hggaghl oro-3-(2,2,2-trifluoro-acetyl)-indol-Ilylne
rrolidine- 1- carbox c.acid tert-butyl ester

ﬁanq 7blpépl(<d§1rﬁh%4 I REE e ﬁyﬂf)%@nfso %in oil) in 40

™S @rey(oN: Bbpl(mfhytd)or mam de were added dropw se 0. 36

m (20 nmmol ) wat er under water-bath cooling. After

stirring for 45mn the reacttOMPf’xture was dil uted

wi t h 80({ACH et 1-b@as ) pymelidint 2-glnkeehyl |-THeindo b 3qyl jcadbay @) -7H-

was extract ' .

soi ut 1 on (3o thtA B nd b EARpAT B AR Hhorde

were acidified to pH 2 wth icegcold aqueous

hydrochl oric acid solution andf eXgtragted with ethyl

acetate (3 x 100 m ). The conbi Phyl acetate

| ayers were dried over sodium sulfathe and concentr at ed

to dryness to give the title EBmpQund (1.4 g, 96 % as

a light yellowsolid. Msnle (%9: 377 (MH +, 100).

Acid 3 o

6- Chl oro-1- (3, 5-di fl uoro-b I)||—|—indo|e-3-carboxy|i

c acid a) cl

| -[6-Chloro-I-(3,5-difl uoro- beniy | Hindol -3-yll-2,2
, 2-trifluoro-ethanone A mxtyre o ®09(9.4 nmol )

| -(6-chloro-1Hindol-3-yl)-2,2 2-#r¥f1 uoro- et hanone,

4.59 ¢
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(14.1 mol ) cesium carbonate and 2.14 g (10.4 mol)
3, 5-di fl uorobenzyl bromde in 90 m acetonitrile was

whemseshsad 80 OC for 3 h. After cooling to rooPCT/EP2007/064183

tenperature addition of 150 m _yater was followed by
extraction wwth three 150-m portions of tert but yl

Kesomlu cl;]te('; 19 él’@ orTbl efertob%y Zg) {ﬁgr Rlors %qulbﬁdspuo furo|3,4-

over SOd Iums ate Cen rate
bhoyadineThe-ripgidinjel Wé@rbcmy[l)uﬂdﬁed{olr hyl3aethylJpptrolidine-1-carboxylate

tﬁ?/ %Ik gltilg%faang%fnﬁ Lélﬁﬁ‘éﬂ Qph%ﬁg%grs%a‘?d (@ﬁé@melf) ib Ii‘r?etl‘fe[n‘é@ Was stirred at
oo ﬁ.,_{)b rg%mn The reac’gon mixture was concentrated to dryness to give the title

c&hb&grrﬁ?r(lo-l@ dod %)angﬁ‘gfzh&‘é&(dghﬂsl ndo: )e S-carboxylic
g o
ﬁ/ﬁ{[ e@P)o?‘SPj-M &3_1(151(8) fl uor o- benzyl ) -1 Hi ndol - 3-yl

]
222tr|fluoro et hanone in 65 mM DV were added 1.7 ¢
(36 Mol ) sodi um hydride (5B%mpledi|) at room
tenperature. After stirring for 5 mn. 0.59 mM (33

£06 CRLES- 1MR0S)- @qgﬁgylpgl‘}QMﬁGZ ?Iﬂsﬁfeﬂ#:l}nﬂ{\'i@éol 3- )carbonyl ]-7H-
conti nued at room tenperature The reaction
mixture was di | uRigolfinoR3,-4dopydine-Stdspiperdingl met hyl
ether and extracted with two 150-nl portions of a 1M
aqueous sol ution of sodium hy - The conbi ned
aqueous |ayers were acidifiedlto pH twith concentrated
hydrochl oric acid sol ution and €x ted with three
150-m portions of ethyl acetate. conmbi ned organic
extracts were dried over sodium suiNfate, filtered and
concentrated in vacuo. The residue was dried in high
vacuo at 80 OC to give 2.0 j of the crude title
conpound as a brown solig e (99: 320 (M HY)
Am ne internedi ates of formula H Amnel
7H-Sp|ro[furo[34b]pyr|d|ne54 eridine] a)
| ' - Benzyl -2-bronp-2',3",5 ,6"-tet dro-1"Hr3,4 I bip
yridinyl-4'-ol To a soI uti on of 10 g (42 mol)
2,3-di bronmopyridine in 210 m dry tetrahydrofuran at

Aos@mttoeirmea B4 une. mleﬁﬁogdld@% aaofri 1{/25) Pyelo)idin-2-ylmethyl | -1H-indol-

R et e AN xl%leéféd%s difydroctiorids, 010 ml

.12 aimclsla)mmthﬁammeaﬁnﬂ 8.07Ags@l3uinminarh) phirafbrthaglehdde Mdin)l methanol

l/va? ﬁ%ﬁéﬁ at dreH{JP ! 2219 n@odlﬂlg‘mf ?Aac{l(gri %rﬁ)m/lg %fdw(‘.gll_ﬂsﬁq@%n ice-water bath

wanlowed #V)@t:ldmenwéé) B0 endHednwiol hsodéire cyartedsrdhiydride. olhe reaction

Hﬂtgr%is@tlﬁqﬂ%@ H?bng t%}?&gﬂum&yl@ QLA hS@ Wit veRe@ M diluted with 1
ext ract ed ether (3 x). The

torigrert rgﬁyg? SOURI8: RS hATICRIS FRYSF iV, [Ogarted with three
pyi@ions Of i &Biafeatﬂhe ObERACR R @La@éls Were/@Ged0over sodium sulfate and

SESIE T SN CL R K D
ceminppopsl-sodifed siiBa gele td g the48le Bdpolivi KD. 1) gJZYO%) as an off-white

@enz - 7H-spiro[ furof 3, 4- bl pyri di ne-5, 4' - pi peridinl -
Mscmée Qs (MéHofl@M g (9.7 mmol)
r - benzyl - 2- br ono- 2 ,3',5",6"-tetrahydro-rH
[3,4"]bipyridinyl- -oI nggﬂllesgmml)
N, N-dllsopropyl et hyl am ne, O. 22 g (1 0 mmol)

n Ao RN e Ry rofaal de et pul @%@eaﬁﬁbﬁ?’é’a@ firol34-

nonoxi de and stirred bhgeidiaa54t-pipepdare¢ of car bon
nonoxi de at 80 OC for 72 h. The reaction m xture was
diluted with tert-butyl methyl ether and washed with
water (pH adjusted to 8 with saturated aqueous sodi um
bi car bonat e sol ution). The aqueous | ayer was extracted
wWth two portions of tert-butyl
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nmet hyl ether. The conbined organic | ayers were washed
with two portions of water and brine, dried over

w@owsHsnsgul f at e and concentrated to dryness. PCT/EP2007/064183

FI ash- chr omat ogr aphy gave the gétle compound (1.2 g,
43% as a yellow solid. Ms me (96 295 (M+H +, 100).

c)

(RS)-r-Benzyl -7H spiro[furo[ 3, £~ i pyri di ne-5, 4" - pi peri
dinl-7-yl acetateTo a sol ution 0 g (3.4 mol)
r-benzyl - 7H-spiro[ furo[ 3, 4-b] pyri(di pe-5, 4' - pi peridin] -
7-one in 34 nl dichloronmethane at Y78 0C were added

6.8 mM (6.8 mol) diisobuty hydri de sol ution
( 1 Min n-hexane). After n|mere subsequent |y
added 0.80 m (10 nmol) pYridi a solution of 0.83 g

(6.8 mmol ) 4-N, Ndi net hyl a ridine in 2 m

di chl oronmet hane and 1.9 m nmol ) acetic anhydri de.
The reaction mxture was stigred at -78 0C for 14 h.
The reaction was quenched wth 34 n1 aqueous saturated
anmoni um chl ori de solution and 26 1 M aqueous

St BtPeeed grast drtined a@s adiaht .Yel}pvaﬁ@h%m F%dyieldracgerding to the
finfe cBdglind lﬁlﬂc@furéaésUﬁBédelﬂ @ﬁ]éf@l%t@céiﬁ@é 1Ty hydr ogen

arb e so extraction,with
o CHLLANES oLl Bed by exicact on,y

ﬁngmmﬁﬁ[ﬁayﬂﬁ&oﬁb&é]@ﬂﬁﬂ&zb@epmstndn1sulfate and
Eﬂﬁﬁ FI ash- chr omat ogr aphy gave the

It gﬂ@gﬁﬁggﬁﬁ+f%gﬂg % as a light yellow solid.

M ne (%: 339 (MHH +, 100 xargjle 6

r- Benzyl - 7FLspiro[furo[3 4- bl pyri di ne-5, 4" - pi peri di ne
Tq'-&(6SCh16té-2A-@o03-8§0 cbbRYI45 ido[furo[3,4-b]pyridine-7,4'"-piperidine]
r-bg%zyl 7FLsp|ro[f§90[3 4Yé]g§?%d|ne 5, 4' I')glperl din P

7-yl acetate in 47 m dichl or opgt hane were

subsequent|ly added 2.8 ni (18|f§§T77triethylsilane and

2.2 m (18 mol) boron trifiuorid herate at room
tenperature. The reaction m xtur s heated at reflux

over night. The cooling bath was n renoved and the
reaction m xture was dilutedw th _#i chl oronet hane. The
organi c | ayer was washed w aq eo®s 2 M sodi um

hydr oxi de sol ution. The NTayer was extracted
with two portions of dichloromefhane. The comnbi ned

organic layers were dried over sodiumsulfate and
Tbﬂﬁﬂ@tdrﬁp@@hd Wayv@iaaiaed i asbif-aieralidgréphyield according to the amide

EORIBR R EhuigRy s 80n SnE PrdRli 3R o 1 Ths e (o9
28d: §-Kthtore; 1 H-0d)ole- é)carboxyhc acid
Kh]f11$é)'5ﬁo 1% ﬁ[drgiEA'éI %i;[%ﬁﬂ%d%l *{:@'\';\ggéré 1Hé peridinel A

- necked arged with 0.56 g
{\/5_5 0/ ahfp): }'56$ (Mﬁié]hzwo)?l—lspl rof
furo[ 3, 4-b] pyridine-5,4'-pi pefhglene] and 20 n
-trifluoroethanol. The reaction m xture was

2 BB At B MRl i 1

evacuat ed, ylcebbhyled Haintdol- hyydimogleyl } gmebliline- t-earbogylatk6
h. The catal yst was filtered off and washed with
ethanol. The filtrate was concentrated to dryness to
give the title conpound (0.43 g, quantitative, purity
of approx. 90 %9 as a light brown solid. MSnfe (%:
191 (M+H +, 100). Amine 2

5H Spiro[furo[ 3, 4-b] pyridine-7,4"-piperidine] a)
(2-Brono-pyridin-3-yl) -nethanol To a solution of 10 g
(50 mmol ) 2-brononicotinic acid and 7.2 m (52 mmol)




triethylamne in 500 nl toluene at roomtenperature
were added 5.0 mM (52 mol) ethyl chloroformate. The
WO 2@8088md M xture was stirred for 1 h. The preRCPEPANT064183
was filtered off and the flltrg e was concentrated to
dryness to give the mixed anhydride as a colorless
oil. A solution of the m xed anhydride in 60 m dry
t et rahydr of uran was added dro 0 a suspensi on of
2.0 g (52 mol ) lithiumalum ide in 270 m dry
tetrahydrofuran at -70 OC. The rgachi on m xture was
stirred for 1 h and then quenche rth 2.0 m water,
2.0 m aqueous 2 M sodium hydroxidg and 6.0 m water.
The granul ar precipitate wifigtrﬂégéd of f and washed
with ethyl acetate. The fqg g~was concentrated to
dryness to give the title conpound (7.8 g, 84 % as an
off-white solid. Msnme (%: 1883 193), 190 (100) (MtH
+) . b)
I -Benzyl 3- hvdr oxynet hyl - 2\3\53% -tetrahvdro-1"H[2,4
"I bi pyridinyl-4"-0ol To a solutﬂbﬁ\of 4.0 g (21 mol)
(2-bromo-pyridin-3-yl) -methanol”™ in 105 nm dry
tetrahydrofuran were added 22 m (45 mmol)
Zhprtidpyonmpgned ivii aidioed deasdlitet dobid 01270 Meldaccording to the amide
AR LARE bR Xy & was heated at

21 nmol)
Ac:lldehﬁgﬂ) 14tept- b@tnom:t@d@m/hpmolrdmﬂe)tlmﬂyar@thﬂpmrlbialsldole%-

gggggﬂggggmnse at a tenperature of approximtely 65
he reaction m xture was heated at reflux for 3 h

ARUNG RENSRjIIAEREM -RIRKIdNer &4 -PppiediBgueous | ayer was

hessinfd @6): 591 i+ 8i'widoh. aqueous 1 M sodi um hydr oxi de and
extracted wth three portiogs of gthyl acetate. The

conbi ned organic | ayers wer&® d with brine, dried
over sodium sul fate and concentrated i n vacuo.
FI ashthi{6Gilogr &pi§)-ganreliding-yimdtleyl&d Hpmdob3{y1 carbgnyll- AH-

% as a br ( gﬁfh C)
r - Benzyl - % pﬁghi ?urﬂt\;?&”é%e 70@ |P| %&ﬁhﬁ drgl()%ﬁei?]i?l i nel
To a solutlon of 1.1 g (3.5
r-benzyl - 3- hydr oxynet hyl -2', 3'[, 5
[2,4"]bipyridinyl-4"-ol and 1.
triethylamne in 35 m dry teteama r of uran were added
0.26 mM (3.3 mol ) nethane sul fonyl chloride at room
tenperature. The reaction m Was heated at refl ux
for 1 h and then quenched cwi ter. The aqueous

| ayer was basified with agueous!.lM sodi um hydr oxi de
and extracted with three portjong_gf ethyl acetate.
The conbi ned organic |ayers werehfdried over sodi um

sul fate and concentrated in vacuo.

Fhasifle %Bfn@ﬂﬁh@ SVag PBYaif M sNPs BMHitesoHd filh qdaﬁsththﬂnfeaylaal according to

th it (0.62
B Potceanty e tRdof ind Srrepution “orn (uipio " gy -pyrrolidin-2-
dmebiH ISpHriafldlu3-el} yréeipll pYH ghino&fuvo (3,4~ 1) lppadmdﬁr;l@pﬁ)endme

%%gllﬁ)fml%r EI}% 9 é&% é%}ojbmkj chl(()jro (]7HZISH sPu‘o [rfurg (3,4~ b |pyridine-
714 memméﬂhalnmbommlbhn@ebl mﬁﬂa)rl nmbdm@rl c@b@@éhtﬁgmstead of
ert1§u | (10 pRd)_24[6Pa1brdcH- PF'HCVH @ﬁl% [‘flﬁio?%l %Wﬁrrﬁﬂl% 5 4Tﬁ%endm -1'-

s_evacuat gen ‘gas and
glf%rgp%ﬁﬂ )-4H- w@ ﬁﬁﬁé‘?‘/iiﬂ}ﬁf@?g%ércaé 0% %sphere of
Nmﬁhngem.ﬁsr@mafh*1mhe catalyst was filtered off and
washed with ethanol. The figtrate was concentrated to
dryness to give the title c ﬁﬂ%ﬂﬁa (0.24 g, 91 % as
an anorphous solid. MS me (%9: 191 (MtH +, 100).
Anmi ne 3 IH-Spiro[furo[3,4-c]pyridine-3,4'-piperidine]

} -tetrahydro-1 H -
(7 4 mol )
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a) (3-Bromo-pyridin-4-yl) -nmethanol To a sol ution of
2.5 g (12 mmol ) 3-brono-4-pyridi necarboxylic acid and

WA 2@810808¢4.3 mol ) triethylamine in 120 m t ol URCIHER®OB064183

added 1.2 m (13 mml) et hyl pggprofornate at room
tenperature. The reaction mxtuUre was stirred for 1 h.

The | pregi pi s filitered,.of nd..t he fi.l t rat e, wa

e Br e T oK neshub P Gl AR DE g B By st
col orl ess oil. Aspiod[duiodh4-bfipyridiner7¥Megipenidyckli de in 13

m dry tetrahydrofuran was added dropwi se to a

suspension of 0.52 g (13 mol ) A thi um al um num
hydride in 70 m dry tetrahydrbf ray at -70 OC. The
reaction m xture was stirred foO¥ and then quenched

with 0.5 mM water, 0.5 m aqueoug_ 2 JM sodi um hydr oxi de
and 1.5 mM water. The granul ar prekipitate was
filtered off and washed w t b

filtrate was concentrated t
conpound (2.0 g, 85 % ag'a |g?t brown solid. Ms nle

(99: 190, 188 (M+H +, 100, 92). '

| ' - Benzyl - 4- hvdr oxynet hyl - 2\ 3\ 5\ §,- fetrahvdro-1' H[3, 4

"I bi pyridinyl-4"-0olTo a solutiowof 1.9 g (10 nmol)
(3-bromo-pyridin-4-yl) -methanol in 50 m dry

gl_% pg@&‘l};ﬁng&%{e@?a%%]n@ 9@ whitd sgﬂid ﬁ12§40/6fg1%lc? according to the procedure

pr.op ( orlg% solutlonééz. Min .
dest HbAsY Bt G rIAPRATAtICOF a6 icblors etl (#8- Wnens by 2-ylImethyl)-
[Hfihaeﬂ-j-sancazb@nyl}’émodp%'{f@fb[93‘4-1;].p9ri@iné$§h'th%elri)dme] using  1'-({6-

chlnenT A shareB a5 eibaPAPingobt SERR BRI ety oggrol3.4-

Bi@yridive-7, £ adpératingti dibydrechiasdd aatead ofitl '-( &f thlorof DA (28) Ipyrrolidin-2-

Cc | er. t r afupar
B e P GG L b P hiro LB AT BTG, AR
dihyéroghleeides 2 M sodi um hydr oxi de sol ution and
Rt hAChpd 484 th+HT A)portions of tert-butyl nethyl
ether. The conbi ned organic_ |ayers were washed with
brine, dried over sodium st Yhd concentrated in
vacuo. Fl ash-chronat ography gave the title conmpound
( 0" 4{6-Ohloi& 198 inds1-3-ybcanon gl 1iH s piddb it £3,4-Ypyriddte-§, Wibiperidine]
+, 100). c) 1'-Benzyl -
| Hspiro[furo[ 3, 4-clpyridine-
solution of 0.46 g (1.5 mvl) n__
r- benzyl - 4- hydr oxynet hyl -2', 3", 5% -tetrahydro-1 H -
[3,4"]bipyridinyl-4"-ol and 0.45 (3.2 nmmol)
triethylamne in 15 m dry tefrahydrofuran at were
added 0.11 m (1.5 mml) ne nelsd?fonyl chl ori de
roomtenperature. The reaétion Jin xture was heated at
reflux for 1 h and then quenched with water. The

uequs | ayer, was basified w.th aqueous 1M sodi um . .
ﬁ@ﬂlﬂﬁ%faap i W QRIRP e #fwwtsg%fgm%?ﬁwgw acgqigyg to the amide
anglliag @roctiiereciesdibee th gangahipcodedyrerna. were dri ed over

odi ul fate and.concentrated in vacuo.
éf%‘sﬁ{a@;?ré)h@%'ggﬁ%eﬁ%V:a%é)ﬁ(?r’ﬁhcoaﬁ%%pyI _modified silica gel)
daniee: tl leSpirg[furoBodromynidineed, 4 pipgridite]9%) as a | i ght

ﬂﬂy&@ﬁg ygrrspdghd. MS mle (% : 281 (MrH +, 100).

%?ilkk pirg%pgro[gggpclpyridine-s 4' - pi peri dinel A
sol ution of 0.22 g (0.78 miprmpleil
r-benzyl -1 Hspiro[ furo[ 3, 4-c] pyridi ne- 3, 4' - pi peri di ne]

i ntedt-Blity2 () 2- { 6ichlowe30@ HYE RO piksdfur I8 4 ElyWidine-B4'gsPeridin]-1'-

prior to addi | 9 al Ladi um on

et Pvat od- Ehizpanar it Paloid B fiae i arriiceq
wi th hydrogen gas and stirred under an atnosphere of
hydrogen gas for 20 h. The catalyst was filtered off
and washed with ethanol. The filtrate was concentrated
to dryness to give the title conmpound (0.16 g,
quantitative, purity of approximately 95 % as a |ight
yel | ow anor phous sol i d.

j peridinel To a
o}



M me (%: 191 (M+H +, 100). Exanpl es Am de coupli ng:
Ceneral procedure IA- To a 0.1 Msolution of an

WO pd8lognsd+ car boxyl i c acid derivative (1 mmol ) PETEP2007/064183
di chl oronet hane are added few drops of
N, N- di net hyl f ormam de and oxal yi chloride (1.25 nmol)
at 0 0OC. The mxture is allowed_to warmto room
tenperature and stirred for 2 fh. er adding a 1 M
sol ution of the am ne derivat ©1 mmol ) and
N, N-di i sopropyl et hyl am ne (2.2 in
di chl oronet hane the m xture is stiyfed for 1 h at room
tenperature. Quenching with water &pd basification
wi th 1M aqueous sodi um hydrpxijdellsol'uti on are foll owed
by extraction with three @or |o®s of ethyl acetate.
The conbi ned organic | ayers are™dened over sodi um
sul fate and concentrated. Purifi on by flash
chr omat ography (silica gel or ‘am nopropyl -nodified
silica gel) yields an ani de dexij¥ative of fornula (I).
Ceneral procedure IB: To a O. sol ution of an
i ndol e- 3-carboxylic acid derivative ( 1 nmol) and

T N 3:‘33{1%2%11 3&%%%@%}1@{' ’a%él l#gm{l&w Qi E BYQr APRE JE?(g}faing to the

are addec . Tormam de and oxa

gRidsrobliggprosedwinfigscabedongenersirossdirate i s al | owed

heidwar (fB)110teE@Eﬁl?ok@§ﬂﬁfr?I—y&@olﬂﬁﬁL23ﬁh{eﬂ§@—é—_@ﬁloi’o—'ﬂH—iﬁHbl@B—

addi ng a 1M solution of the am ne derivative (1.1
PYHGATIN, N- di i sopropyl ethylamine (1.1 nmol) in

dAidid: dHebmtd{ane [ hre] pyridinerB4'Hapaidingled for 1 h at room

u ching with water and basification

&ﬁgﬁﬁgﬁéEES%gﬁgﬁgbgyﬂh1hydroxide solution are foll owed

by extraction with three portions of ethyl acetate.

The conbi ned organic |layers are dried over sodi um

sul fate and concentrated. Runhffication by flash

chromat ography (silica gel or am nopropyl-nodified

silic I i e an anmj.de derivati of r eul 1) .

0 Gener arGCuacHE3 Py R R el sk Sofieafohit-1m-
i ndol e- 3- caphrokiyita[8,4ad pgridiaei3ytpipeeidine ditgirpchlorid®
CH2Cl 2 are added (1.3 mmol ) EDC, (1.3 mmol) HOBt, (1.3
mmol ) triethylamne and ( 1 f the am ne
derivative. The mxture is stiN(L d ooverni ght at RT and
then poured onto water and exgkha d wwth CH2Cl 2. The
conbi ned organi ¢ phases are drie ver Na2SsO4
andconcentrated in vacuo. Flash cliyomat ography or

N
4

preparative HPLC affords an 1 de derivative of
formula (1). General proc€dureNIl: To a solution of
an indol e-3-carboxylic acid derivyative (0.13 mol),

N, Ndi i sopropyl et hyl am ne (0. 14 ) and TBTU or HATU

(0.14 mmol) in 2 m dry N, Ndi met hycformam de i s added
the ami ne derivative (0.14 mmol) at RT. The reaction

i ure. i e i _g. . i . .
DA oI S5l UL SO0 DA vie aggorine to
poxcedwnslegribed Hor theckientratioieé 1coivhiierg- bit Gamperrphdiarksylmethyl]-
15 AHENWSISOH ARy WAL B R r 411408 pyHAine S, PV@FerRIRh) UMdihydrochloride
syl fate ang C ncgptqgted to dﬁﬁgess Fl ash . .
EHPD A BYP; ;S%@-%— Sprtdper 3l b Hspieo pods A | idig-&d -piperidin]-1'-
dearbuagl) -1 El-@ldof- oryhideghy Jpyrrolidiche! 1Iecdbarlykiré adst@i: of tert-butyl (2S)-2-
{[6-chloro-3-(1'H,7H-spiro[furo|3,4-b]pyridine-5,4'"-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl|methyl}pyrrolidine- 1-carboxylate.
20 MSm/e (%): 451 (M+H", 100).
Example 13



General procedure IV: To a stirred solution of an

i ndole of fornmula (1-1) wherein RLis Hin DW are
WQ@owems@44 | eq. NaH (60% in oil). The m xture i RCHEPIDECH4183

at RT for 30 m n. and then the ﬁlectrophlllc reagent R

-LG (1. 1 eq is added. The miXture is stirred an

addi L Q oy ed
et b ek O L G R Sl P IR 8 Phsagbonytl- 1
organlc phases aspndﬁnnd&événWRh@S€$4panddumhcentrated
in vacuo. Purification by preparative HPLC affords
conmpounds of formula (I) wth g pfferent fromH
Exanmple 1 N O
r-[(6-Chloro-IHindol-3-yl)carbofyl]]-7H spiro[furo[ 3, 4
-b] pyridine-5,4"-piperidine] The Witle conpound was
obtai ned as a |ight bromnq;jzzgigﬁb9696yield accordi ng
to the am de coupling pro escri bed in genera
procedure I A. Acid: 6-Chloro- Iki%fgole 3-carboxylic
acid Am ne:
7H Spi ro[ fur o[ 3, 4- b] pyri di ne-5, 4 - pi peridine] M5 me
(9%9: 368 (MtH +, 100). Exanple 2 tert-Butyl
TRS)itl2 egrhpfewind wamlﬁai@hd bk 7 hitpisolod us08p Jielt dcpndinglionde procedure

?eséﬁﬂf&i Rh t:h,? lpar:iltméxy %)]g ?’r— qg—gﬁ%o i {[';isgd]_rhqethylpylrrohdm -2-yl]methyl}-
G ipdolntty ensbom b7 Hetp raifugal S0 b ivlling b sridmes0oeusing  1-(16-
Mﬁl@f@l%%@fﬁhﬁﬁdﬁﬁz L et q!?[ ﬁq‘&HPBJ aﬁBBQﬁ?—‘iﬂr @uo furo(3,4-

escr | enera
g]i)yflgllnf: g{ﬂp Jr%cjﬁq)r&{q Eﬁs‘ﬁa(é ()§|1n&6h%h(l?ro 1-[(2S)-pyrrolidin-2-
ylérettill p1 H=ind &t 3 I?K]Odrﬁoﬁfl) zHFdpxoyiurs] 3p6bh gy Adine s, 4" - piperidine]
%@%&?Ié@quro[B -b] pyridine-5,4"-piperidine] Ms nie

fwH + 76). Exanple 3

hdsqqdi%ﬁﬂﬂﬁiﬁﬂﬁif(ﬂxmrpyrrolidin-2-y|nethy|]-| H i ndol -
3-yl }carbonyl ) - 7Hspi ro[
furo[ 3, 4-b] pyridine-5, 4" -pi peridine] dihydrochlorideA
solution of 0.19 g (0.34 nmml) tert-butyl (2S)-2-{
[6-chloro-3-(1"H 7Hspiro[furo[3,4- b
] pyridine-5,4"-piperidin] -1'-ylcarbonyl) - |Hindol-
1-yl'] nmethyljpyrrolidine- 1-carboxylate in 2.8 m of a
1.25 M solution of hydrochloric acid (3.5 nmol) in
met hanol was stirred at 50 OC for 15 mn. The reaction
m xture was concentrated to dryness to give the title
conmpound (0.18 g; 100 %9 as an off-white solid. M5 nie
(9%9: 451 (M+H +, 100). Exanple 4

"-[(6-Chloro-I-{[(2S)-I|-nethyl pyrrolidin-2-yl]nethyl}
-1 Hi ndol - 3-yl ) carbonyl ] - 7Hspi r o]
furo[ 3,4-b]pyridine-5,4"-piperidine] A solution of
0.15 g (0.29 mmol)

-({6-chloro-1-[(2S)-pyrrolidin-2-ylnmethyl]-IHindol -
3-yl }carbonyl)-7H spiro[ furo[ 3, 4-b] pyri di ne-5, 4" - pi per
i di ne] di hydrochloride, 0.10 m (0.72 mmol)
triethylamne and 0.070 g (2.3 mml ) paraf or mal dehyde
in 3 mM methanol was heated at reflux for 2 h. Cooling
the reaction mxture to 0 OC using an ice-water bath
was followed by addition of 0.030 g (0.43 mml) sodi um
cyanobor ohydri de. The reaction m xture was stirred at
roomtenperature for 16 h, quenched with water and
diluted with 1
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M aqueous sodi um hydr oxi de sol ution. The aqueous | ayer
was extracted with three portions of ethyl acetate.
wab@sosmsipi ned organic | ayers were dried over sPAI/EP2007/064183
sul fate and concentrated in vg%?_o. The crude product
was purified by flash col um chromat ography
(am nopropyl -nodi fied sili cacgaell to give the title
conmpound (0.10 g; 77 % as a -white solid. Ms me
(9%9: 465 (M+H +, 100). Exanple 5
|’ -{k6-ChI oro-1-(3,5-difluorobenzyl)-IHindol-3-yl]car
bonyfcommoypd pbhegerqral fgrmula (1)
b] pyri di ne-5, 4' -pi peridine] The title compound was
obtained as a light yellow solid in 619V eld
according to the am de coupl g p
general procedure |IA AciH:
6- Chl oro-1-(3,5-di flﬁoro-
c acid Am ne:
7H Spi ro[ furof 3, 4- b] pyr
(%9: 494 (MrH +, 1005 ; i
r-[(6-Chloro-IHindol-3-yl)carkonyl]-5Hspiro[furo[ 3,4
-b] pyridine-7, 4" -piperidiRe] The title conpound was
obtained as an off-white solid in 69%yield accordi ng
wberele ami de coupl i ng procedure described in general
procedupe ddy ifeid:or6- Chl oro-1 Hi ndol e- 3- car boxyl i c
aci d Am ne:
5H- Spiis Of and B[I8CAObPpyri di ne-7, 4' - pi peridine] M5 nfe
(9% : .. 400). Exanple 7 tert-Butyl
(2S) U§§?flé'\4£ﬁ\g}sodsoq(l "H, 5H spiro[ furo[ 3, 4-b] pyri di ne-
7, 4' UpV perGld+@H-1or- yl carbonyl)- | H i ndol -
| -yl th ol i di ne- 1-carboxyl ateThe title
conpgﬁés%%%ﬁ%%{zaioﬁed as a white solid in 57%vyield
accobids a§l,1 0itXR’;ani de coupl i ng procedure described in

general procedure I B. Acid: 1-((S)

g bicyet el 8&‘53&2{? T pyrrolidin-2-ylmethyl)

- 6- cblipCeO dktV ipdd] e- 3- carboxylic acid. Anine:
g% glp tlg\%)%lfztﬁ;g_%gab% 8% ,er%(dl éri:éﬂtrz)geln?ﬁlrel rgrlnglerlinglvvsarg{)l%s being CR%;
R's(f16- Chl oro-1-[(2S)-pyrrolidin-2-ylnethyl]-1Hindol -

3-yl }carbonyl ) -5Hspiro| )

fur 0%33}229? l’ﬁipﬁioégﬁi’es-uﬁ,sﬂmleﬂivﬂg} & AEPTI hydr ochl ori de
The g i-hglosiRppound was obtained as an off-white solid
in quantitative yield according to the procedure
descki-bedkagh t he preparati on of

[ -({(@thiil)o_rlp;l -[(2S)-pyrrolidin-2-

yl met hyl ] -TH;l ndol - 3-yl } carbonyl ) - 7H spiro[ furo[ 3, 4- b]
pyri di newBerin yjapd i’ dimiaflertindgathoeein sashdethgsiingethyl, or ethyl;
tert-but 29) - [Bchl oro-3-(I H

, BH spi regk?%%g%égﬁé@](&?r?dl ne- 7,4'-piperidin] -

1' -yl carwbergin)Ris | Hi ndol - 1-yl] nethyljpyrrolidine-

cribed in

\
ndo g—YSXcar boxyl i

Rji peridine] MB me

1- car boxyl at ein&F,tS—e A% RlentiRids lpelﬂérxgryf, 35)5 Zitembered heterocycloalkyl

[ 6- chl or o- 3-
7H spi ro[ f ur o[ 3, dr-JilogimiedibreedzyWallpyl, peri di n] -1 ' -
yl carbonyl) - 1Hindgl.-, 1-yl]. met hyl | ral.i.di ne-
1-carboxyl ate. MS mvghlf]a/c)ar:yofklfn?liﬁ%lb%}?%ﬁe& itroneor more A,
-NRRS, wherein R” and R® are each independently
hydrogen,
hydroxy,
C1_6—alkyl,

—S(O)Z—C1_6—alkyl, or
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Exanpl e
"-[(6-Chloro-I-{[(2S)-I|-nethyl pyrrolidin-2-yl]nethyl

WQ 200810808dk0| - 3- yl ) car bonyl ] - 5Hspi r o] PCT/EP2007/064183

furo[ 3,4-b]pyridine-7,4' plper%ylne] The title
conpound was obtained as a white solid in 84%yield
according to the C dur descrlbed for the
preparation of CRFS é &11 -{
[(25)(0R“1ﬁ&rh§2(cpm"ro| | d| n 2 yI ] mst hyI}
| Hi ndol - 3- 1I ur o 3,4- ridine-5
4 I—pi 0 eY“ﬁ‘EI%W) y ape 1n€%p§8 Lzadh otl?it‘[pf, rlnetlhyr}l, or ethyl;
chIoro-IwhﬁﬁﬁDnﬁyhﬁmbndnﬁ yInEthyI]-IFIindoI-s-yI}ca
rbonyl ) -5H spirQ[furo[3,4- b]pyridine-7,4"-piperidine]
dihydrocWF%?&U% %nstead of

- ({6-chl or@{-alk639) - pyrrol i di n-2-
yInethyI]-IH-lqde 3-yl }car pbonyl plr [furo[ 3, 4-Db]
pyri di ne-5, 4N %Bpé‘fh%ﬁ%é ﬁ%fdﬁ%%@%ﬁ? dpandengks o o (%
465 (MtH +, 100)hydesgap! e 10
r-[(6- Chloro | H i'ndal -3-yl)carbonyl]-IHspiro[furo[ 3,4
- ¢] pyri dine-3, 4' piﬁ%Yt@ﬁne] The title conpound was

obtai ned as an of&; WaikiRn&ONRER WHELH M £ladR'age sl 1Herendently

to the am de coupllng procedure described in general

procedure | A Acid: lodopdesr@rd-pkylneiote D an-bobyl i ¢
aci d Am ne:

" Sptrof 1 ur BB R FroR ;o g eronycoaliot

(% : 368 (M+H +,0r00)7- nExﬁmmde:y alkykr t - But yl
2S)-2-{[6-chl - 3-
(29)- 21 - chl or o- 3~ L b SRLERT MR Bkl BN ki,
| -yl 15te0 hphényl mhetdial phl(ﬂ}yl Ib-o@&bbznﬂwsluhtteiﬁed witht dre or more halo,

conpound S 0
vrera accbr arRg kR, Crnalh Fus Bl BRe S, ey or
describedmna gener al procedure IB Acid: 1-((S)

But oxycar bonyl - pyrrol i di n-2-yl et hyl )
- 6- c%ﬂ@?bg ﬁ¥w2dole-3- carboxylic acid Am ne:
| H SB(00IN (@ @labky®,c] pyri dine- 3, 4' -piperidine] M5 me

% : +, '100). Exanple 12
( g ({Sggéﬁ‘gwqaﬂf‘/gﬁz'sg pyr?glpi di . 2. yl met hyl ] -1 Hi ndol -

1&‘1&" haardopky; CH,SI%IBQ[( 1, Ci.6-hydroxyalkyl, Ci_¢-cyanoalkyl, Ci_¢-alkoxy,
furof 3, 4-c] pyridi ne-3 tsflperldlne] di hydrochl ori de
1

The tit|e-cBHpRlmT i) otftiar et ngoahydreife cXpapi ow
solid in 5@4%&%@5@ -8cC L ARY- (9 Flan@leBEP@eéPJ Baloalkyl,

descrlbe he preparation

- ({6- ctiFos @qulepeb@}l’byﬂ@@@u Yy AGHEY Ry$-plkyl, -C(O)OR™,
I H—|ndol R}Caﬁ@%ﬁﬂik?7 ﬁu&gﬁg AfoRpyridi ne-5

, 4 - er| drochlorlde u5|n% ert-butyl
(29)- 2 { (F@izbcl‘ﬂ‘TBICdO:% QitshitlkylH (CH,)-NR'S(0),-Ci 6-alkyl,

-splro[f C n r>Pi peridin]-rylcarbonyl
- IH-|n3t?g?-é %gxﬁlﬁqpsyggfld|ne | - car boxyl at e
|nst ead of t‘eh«treibuctlylfrO(lﬂ(S)oQ-

hl 0 I N -
gll[ (r)u ?I f);/Ioca%?bolayi{lrarr ea epeﬁéeqt? }w)f f%)’/d?r ol Pldloﬁgl

1- car boxyl at®. anHER hﬂogetb%wnm% I(lﬁ/bgdrn-lﬂtp vdlﬂﬂ) thefeaarhplued form a

131" 6- Chl I - | i din-2-yl h
1}-1 H! I( ndol - ?ﬂ%ﬁ[ﬂé%%ﬁterlo%cg crd(pg% rrgs?ngl or{enor%wx }Jeg?gatgms

furof 3, 4- c]pxktddmﬂnﬁbH()@ﬁpaﬁddlne] The title

o
compound was, ght ali)e?jg AR a \Ar@llertngereg Iheteroaryl Ggp@%laﬁylf 9ubstituted with

according tottH
one, two, or three halo, Ci.¢-haloalkyl, C;6-alkyl, or C;.¢-alkoxy,

R*is hydrogen,
C 1-6~ alkyl,
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descri bed for the preparation of |'-[(6-chloro-I-{
[(2S)-1]-nethyl pyrrolidin-2-yl]nmethyl}-

WO BboBMgIBI4 3- vl ) car bonyl | - 7H spi r o[ f ur o[ 3, 4- b] pRCT/EPI987/664183

, 4" -piperidine] using I'-({6-
chloro-1-[(2S)-pyrrolidin-2 yln%thyl]-ll-l-lndol 3-yl}ca
rbony ( 8?] e|(|?rlo[ uro[3 4- c]pyridine-3,4'-piperidine]
d| hydr'o obide i nat ead of

-({6- cﬁlgaldayll, [ (2S)- pyrrol i di n-2-

I t hyl I -b
%yffd. Y 3o e hebb SR RO bf R yb M gt i hvo or
;165 (ll\/I'I-H + t\flhﬁé}:)cl@zﬂk)ﬂ’ﬁ{lO)@GJ@{mﬂlledmOfS((Dlﬂzng@ﬁikﬂmo

or mul a er el , | S
and V i SI(‘TQ—RO whgreig R arefﬁ WdF%e“éO_%f UVis

-CH=CH, or U-VH1 ZCH2 or Uis CH2, V is NR7;
or UISC—O andV|}s(NR7 or UisC—OandVisO one
or two of the varia#ikds W X, Y and Z are ni trogen,

the remaini ng varcaphk$leROL NG RERGheRin RsanﬁlR are each independently
G -i2-al kyl, optlonally substituted with

G - 6- hal oal kyl, C2-idaegeanyi-s-al (@&ﬁ@(ﬁ)ﬂéc’wmlra n
BiqaﬂdRSRizia@regcn AAERRIGANS kL EEQTh B0, QLA - CELINL

or ethyl: wherein mis from O wherein Ra is
phenQMalgox)t@fl@l@rﬁrb@ﬂ@m’heteroaryl, 3- to 7-nmenbered

GFREJI%}X(CJOE?F&%LH theInd Qe ﬁhgﬁ{rﬁﬁkﬁqh@y’irg’ Q’thcl{lhd O R%Emembered

are optionadlly su stltute 'h one nor e
wher eheterRoycdadhich lmmmela&hsuhad@maémtdsgdUhy@hgqérfrom =0,

hydro 2-CG -6-alkyl, or-C(O) -
QF/%@C“@MC §l%%i)())R d, wherein R111 and R v

H shydnbgpend@ns hNyE r om each ot her H, methyl, or ethyl;

ﬁmls h?fhpoggn,lhsélcf, rrr?eth}g rtngthgky ‘?ﬁ%r el&ﬁ,l s G -6-al koxy,

or a pharmaceutically acceptable salt thereof.

2. A compound of the general formula (I) according to claim 1, wherein
R'is H,
C,-6-alkyl, optionally substituted with CN, or OH,
Ci-6-haloalkyl,
_(CRIR™),-RY,
wherein R' and R" are independently from each other H, methyl, or ethyl;
wherein m is from 0 to 4;
wherein R* is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NRR, wherein R” and R® are each independently
hydrogen, C;_¢-alkyl, -S(O),-C,¢-alkyl, or -C(O)- C,-alkyl,
_(CRVR™),-C(O)RY,
wherein R and R™ are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;

. d.
wherein R" is
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-NReR , wherein Re and R are each i ndependently
hydr ogen, G -6-al kyl, or -(C2-6-al kyl ene)-NR gRh;

wWab@sesi34Rg and Rh are each independently hydrBQERP2007/064183

G -6-alkyl, or -C(OOC - 6-al lyj, phenyl, 5- to

6- menber ed heteroaryl 3- to 7-nenbered

het er ocycl oa¢ 1Qr 3 to 7-nmenbered cyl oal kyl, which
are optional su%)éyt’ltuted with one or nore A -S(O
2- phenyl , V\heﬂeiRﬁv\rHammyRe asd Rptré eavhlihgepsudsitliyt ut ed

w th one or %ﬁ G - 6- hal oal kyl, Ci-6-al kyl,

G - 6- al koxy, C| %ﬁBal koxy, nitro, hydroxy or cyano;
-S(O 2-Cl-6-al kglsalkB(&) 2N(C 1-6-al kyl)2, -S(O

2NH(Gi - 6-al kyl); hal 0 6 al
Gi - 6- hal oal kyl , €2 Ga‘%y]all@x%%ywher@ry ¥ a0yhgF j3eh independently
Gi - 6- al koxy, G- 6- ha{}ﬂ%ééﬁ?(@mal panm@@xﬁcmmy;

m(tor 06 2?/3;” ]é%%{élyc ano6 rr@rr%greé]al}qgvpary % 'Eo% r?lembereac{ heterocycloalkyl
- (G -6-al kyl ene)or@:¥07 men@@@h@ﬂoalk@t al kyl, -C(O QG -

6-alkyl, -C(OOR ", - "AORRR -S(O

ONR R', -(CH 2) X-NR wiuch al(ecgntlzm INRbesitejedcyith gegnappre A,

(CH(%Q)Z RS 2-G-6-alkyl, -(CH |
c cIoaIkyI -(CH 2)X— ; Wherein x is from
0 t o-4O) N (Camatlki®)2ar e each i ndependent!y H or

G -6- H gnd R' together with the nitrogen to
whi chslilt E%{/ (ar1e6 Jg(u)ﬁd forma 5 or 6-nenbered

Aas ehdeyCi- sealksdn@rd kilngkgne:-ohydrapyaiel i oatyansl gl @t aldoxy,

L(re?g]r ’c:lar yl6 lkgﬁgl ?Fgo)%(%ﬁwy&gg h’%ﬁ %’he’g ?errbered

three hal(6, s-ﬁlkyﬁtnh)a()e@li kylkyl, CCr 6-abilyleyik)-Op€, 6-haloalkyl,

G . B 28R ALt S D -ccorore

wher ei n
het er ocyal(@RKY IC(@PR BAaS( @), 8RRt i- (CHE G NM' RN, one, two

750 2- cAERERBC uiaer 6 R OBk e

i ndependgut,y,-OydeyeBalkyl, ACH)aRKYy | |,
- (C2-6-al kyl eﬂ‘ﬂ) - NR1Rm gt]er ein Rland Rm are each
i ndependent | YheGrggiiem e - al kyl, or -C(O O Gi-
6-al kyl ; R3, RRhd 1Rare E&h&h@e@aaéhﬂm epen Qanktyl ¥r
hydr ogen, haI 0, G -6-alkyl, halo- G -6-alkyl
R’ and R” together with the nitrogen to which they are bound form a
5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, O or S, and
R is phenyl or 5- to 6-membered heteroaryl, optionally substituted with

one, two, or three halo, C;.¢-haloalkyl, C;.s-alkyl, or C;.¢-alkoxy.

3.  The compound of formula (I) according to claim 1 or 2, wherein

R', R%, R?, R, R’, and R are not simultaneously hydrogen.

4. The compound of formula (I) according to any one of claims 1 to 3, wherein

R’ and R® are hydrogen.

5.  The compound of formula (I) according to any one of claims 1 to 4, wherein
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C - 6-al koxy or halo-C - 6-al koxy; or RL and R6
together with the indole ring to which they are

W@raaosmsd4 f orm a 6 nenbered heterocycl e whi ch PGI/EP2007/064183

optionally substituted with resjdues selected from =G,
C(O O d- 6-alkyl or Cl-6-alkyl;"R7 is hydrogen or

.- B al kyl.; i s hydrogen, halo, nethyl, nethoxy,
gl’-lf%g %?Aqédt-g;ﬁ%oorr a pharmaceutically acceptable salt
UheOeaiid V2s CAOgconpound of the general formula (1)

C in 0 claiml, wherein RL is H C2-6-alkyl,
@g‘f%ﬂaﬂg\)}?é@s fituted with CN, or OH Gi-6-hal oal kyl,
U(CRILRIAYCR-, ovher ei n Rland R11 are independently from
ﬁ)a\(}h o(ﬁgeng}j1 nmethyl, or ethyl; wherein mis fromO to

“Viherdi i Ra %f's phenyl, 5- to 6-nenbered heteroaryl,
Bris ter,,/v iexRer ed het erocycl oal kyl or 3 to 7-nenbered

cyl oal kyl, which are optionally substituted with one
or nore A -NRbRc, wherein Ro and Rc are each

mepgD R B e D53 B

d . n endent |y, from each other H, nmethyl,
2\?156 ’%lls?ﬁ\fm?elrsel ﬁaﬁlg;?zglsfcﬁ%ﬁro to 4; wherein Rd

M EIGHE-XalskoxXyis GHNRaRfZ iswitgroei n Re and Rf are each

{,.nd ent |y, hydr ogen, Ci-6-al kyl, or
W@%X}S@?’&Q ﬁﬁgg—']ésc erein Ry and R are each
WndependsraHLyy hydh ogdry, is®,ob- al kyl, or -C(O O G -

- al \ yl. 5- to 6-nmenbered heteroaryl, 3- to
g{ﬁéﬁ%{sﬁsgg&%%é\[’&ﬁéélﬁgﬁﬂ or 3 to 7-nenbered
oyisea ki lcH,wWhis¢iH, ang RN, onal |y substituted with one
or. nore A, -S,(éQ? 2-Ci-6-al kyl, -S(O 2N(C 1-6-al kyl) 2,
W §HAIOG L 1880 ankyiis CHASF s hal 0, G - 6-al kyl ,
W s@Hnat gal kyis CriianfAwdr oxyal kyl, Gi - 6- cyanoal kyl,
G - 6-al koxy, G -6-hal oal koxy, -S(0)o- 2G -6-al kyl,
nitro, hydroxy, cyano, -(G -6-alkylene)-OC - 6-alkyl,
-(C -6-al kyl ene)-O G - 6-hal oal kyl,

%E S E@‘% (%HK&% g %llllla ;(I)_agocr)bl%;j to clgfrral |6!< %Lérei—nc( 0a -

Uis O, and V is CH,, or
Uis O, and V is C=0, or
Uis CH,, and Vis O, or
U-V is -CH=CH-.

8.  The compound of formula (I) according to any one of claims 1 to 7, wherein the

compound is

1'-[(6-chloro-1H-indol-3-yl)carbonyl]-7H-spiro[furo|3,4-b] pyridine-5,4'-piperidine],
tert-butyl (2S)-2-{[6-chloro-3-(1'H,7H-spiro[furo|[3,4-b]pyridine-5,4'-piperidin]-1'-
ylcarbonyl)-1H-indol-1-yl]methyl}pyrrolidine-1-carboxylate,
1'-({6-chloro-1-[(2S)-pyrrolidin-2-ylmethyl|-1H-indol-3-yl}carbonyl)-7H-spiro[furo[3,4-
b]pyridine-5,4'-piperidine] dihydrochloride,
1'-[(6-chloro-1-{[(2S)-1-methylpyrrolidin-2-yl|methyl}-1H-indol-3-yl)carbonyl ] -7H-
spiro[furo[3,4-b]pyridine-5,4'-piperidine],
1'-{[6-chloro-1-(3,5-difluorobenzyl)-1H-indol-3-yl]carbonyl}-7H-spiro[furo|3,4-
b]pyridine-5,4'-piperidine],
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“C(OR", -C(ONRR', -S(O 2NRR', -(CH 2)X-NR R',
-(CH 2)x-NR C(O)-Gi - 6-alkyl, -(CH 2)x-NR S(O

WQ20B/083d kyl , - (CH 2) x- C3-6-cycl oal kyl, -(CH ROMER007/064183

wherein x is fromO to 4, R apd R' are each
i ndependently Hor C -6-alkyl, or R and R' toget her

g‘_— [f_gg—r(r:%f]or gll—#] %gfg ny)é:in\él\)'%gglmpltl—f] Slyuo %uroEa‘oJ}J nﬂ}yrlgme fys p1per1d1ne]

eet- butpb26)va- ($@kbiot@d- (il HOHHNpir| foro[S,4-dpgridng- 3145 pifveidid)] - 1'-

Avom: P oG T S AR ine CB b Bl

D—(—{S-chldfwl (QS) @rr(ﬁrcﬁh Roptiyreth3l] - THMen dudiBpd boaeb odiyl ) | 1 -8piré] furo [ 3,4

ST e O i g 4 o ™

o;or(panﬁloqt{ (1) muh@t}(yl%@ﬁﬁﬁf glivl enetto/1 AN -i0 861 - D41) EdrBdivs) - 1
1to g’}rﬂgerel n_R3 a hydrogen. 5. The conpound
eirgl C](Hyﬁld‘é’&"’o‘l? &lPFdldtl ¥lany one of clains 1to 4,

Y\M[QSQhR)%JIE QdoﬂB@l)Yaﬂb%n@]'l%H rd-Pfdr% b Cﬁ%ﬁd\iﬁe’ $43n9er1dme
CH2, and V is or U '
te@nbwkﬁﬂé) 2- (- delorr%%cémﬁ k- ﬁperNiQVO 3¢ bbﬁ@d@éﬁp‘bxmmﬁr@ﬂn J-1'-
frl@e(r%hﬁ) (IHlmﬁSPPB/ﬂh{’é@héﬁ;y%ﬁdfﬂ@ﬂ ek tgrs 1to 5,
wherein Wis nd CH, or Wis
tH,{6 xhlosoN-[(%5)spyrelidima- }Zrnﬁ%l‘/ttHH@meJ!v3| é}@rbonxl)rﬂi@iro[furo[
| Xis CH Yis CH and Z
nhlmeaﬁg I%%ér @m@d&whl |C§HN and Zis CH or Wis
§(Chk>r®Hi {[%- laﬂetfezhdrrzhdm Nyl orethd j- sSH @R oS-yl caxbonyl ] -5

Qﬂ@%ﬁr?% #R@ﬁam odn IB%N(*lor U aX(II)S glccglr(sjl ﬁg tgnd z

tHdﬁ{thﬁ)rovllh(éEEedlﬂuUrokstn@l) -aHein¥oli-3-yilE@ ooyl } -BHi- i) fuaeid, 4-
CH2, and Vis O or UVis -CHCH.

%pyﬁlﬁmeo/‘%rﬁoﬂeﬁai “formula (1) according to any one of
claims 1 to 7, wherein the conmpound is

- h H i ndol b | f
!';'b][ pglp%aqe?éf% ét}}f' I;rgl?ag%tﬂ(?fb%/f]ﬁ—) CaProtugE%/ Q%fafli)}ﬂ%?y Q to cla1m 1,
EEinphiding Ore3teplofbatting PisabbuidbFodmblrmi di ne- 5 _pip

eridin]-1"- ylcarbonyl) -1Hindol-_ 1-yl]
met hyl j pyrrolidine- 1-carboxylgt e

with a compound of formula (I1I):

o N
X

\/

to obtain a compound of formula (I) wherein RYLREL R RE R R® U, V, W, X, Y and Z are

as defined in claim 1.
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r-({6-chloro-1-[(2S)-pyrrolidin-2-ylnmethyl]-IHindol-3
-yl }carbonyl)-7H spiro[furo[ 3, 4-

W(b]umym(BMe 5, 4" - pi peridine] dihydrochloride, PCT/EP2007/064183

-[(6-chloro-1-{
[(28)-I - net hyl pyrrolidin-2- yI]rrethyI}-I H-i ndol - 3-yl ) ca
p()l)? ?Pé:p]rr]% 7egsls fﬁr {he r{él:q’larre(ljm({n ?fét:onﬁlpoimds of formula (I) according to claim 1,
f@mplidiog thelste@E),fSeadtlflgalommbemidld)f)fohhkl]larﬁﬁ{bl) 3-yl ] carbony
|'}-7H spiro[ furo[ 3, 4-
b] pyri di ne-5, 4' - pi peri di ne],
)carbonyl] -1 Hspiro[fur,o[@ 4-
e], tert-butyl (2S)- 21:\’{3 \
[6-chloro-3- (I H RiH sp ro[ urof[ 3, 4- c]zw\r)ﬁl ne-3,4'-pip

eridin]-1"- ylcarbor \ |nd;_ol- 1-yl
Ar ba y%te
Wyt roNi di n-2-yl nethyl ] -1 Hindol -3

ro-|1 Hindol - 3-yl
W 4' -piperidin

met hyl j pyrrolidine-
r-({6-chloro-I-[R2S)
-yl}carbonyl)-ll—l-splrefurq{|3 4-

c] pyri di ne- 3, 4' - pi peridi ne] dihydrochl oridel-1

{/\' tgég‘n@ e%ﬁl)%%l Af' férrr% lla (1% %GZ wy e ein Lﬁ 1? l;alf)ﬁno n%%(lo)éMe oi'
f@ﬁ(@b@g—lﬂﬁﬁ}] uocgl‘{efmlf(ﬁmd af general formula (), wherein R", R%, R RY R’

erl |
) S SR B R m i d it e grpira s Rpfs gt
di ne-y”' - pi peri di ne] tert butyl (28) 2-{

Lf, dﬁﬁ?{'q%'ouné, Ogg}tﬁ%ﬂigk{aulf&’l lﬁr[daol?rocefl g%f)rcﬂngrf] ?o ariy one of IDleums 9 or

n®t hyl j pyrrolidi ne- 1-carboxyl ate,

r-({6-chloro-1-[(2S)-pyrrolidin-2-ylnmethyl]-lHindol-3

-yl }carbonyl ) -5Hspiro[ furo[ 3, 4-

DJ pyr I6dl ﬁ?oﬁpﬁrncﬂ)bf)ﬁ)ﬂn@laﬂﬂ acdbRisl @Gy @hk @€claims 1 to 8 for a use in
chl oro-1 -

tfxemveptlﬂ%%v%w%?ﬁ GmenoyhqanpyReyiensipny chiomis by fajluse,

flﬁﬁﬁwp}m{é"s‘@&kﬂi&l of Mﬁ(gjrgéﬁm"rhbér cirrhosis, nephrotic syndrome, obsessive

pyridi ne-7,4' -piperidine] , or - |

EGDRHPIH? éwptdes@n@lﬁma@érdsb@ﬁ%\gﬁdl§qqd¢rﬁdo| S-yl I car bonyl |

-SH spiroffurot S*- b]pyridine-7,4"-piperidine] . 9. A

process for the preparation of conpounds of formula

t3.) accofdhagnaceuEdahiempositEheMRrisig ¢ ¢rneeusisl gfformula (1),
roula (I1): with a conpound

5.?%6?&1}1%] %y(%?l:gl%;wﬂ?%sogg{% n a conmpound of formula (1)

wherein R, R2, R3, R4, R5, R6, U, V,W X Yand Z are

defin 8
pﬁ? epar a tlg ha féeﬁlﬂlgﬂ Q‘Orégml@)rficggrecﬁ% tf()l c;lauglglc N 8ereln 1tt is useful
egamsnﬂslsm@momﬂma,énypgrtdm@nsthrpnmfheme &uoluirey gn@p«:@rpmmwdreubn of

I\;\%()?rg]érgrlle%lzlfsm, er 31rrit]18?1s ngﬁhro%l eCr@' Ig,l (%,b% % %ﬁ%gﬁ}lsfa E%Enl"cfg& anxiety
grhd/éep@es@@ﬁﬁﬁdfdérsof general fornula (1), wherein R1,

R2, R3, R4, R5, R6, U V,W X Y and Z are as defined
inclaiml with the proviso that RL is not H 11. A
cRMpoundubosiMdoan {duhd @ f@nnabl 1§, doyordingrtoaas sn@6Cadiflisngo 8 for the
to an of clains 9 or 10. 12. A conpound of

PEPHY 18“6’?? mMedicaidihg to any one of clains 1 to 8 for

a use in the prevention or treatment of dysmenorrhea,
hypertensi on, chronic heart failure, inappropriate

Lacret i oHseFccMingoskdmn 5 yhersin the madisement isaiseiplbagainst
YRN8 Bea, AR &R V8, Qﬁﬂﬁglh%éﬁ( 9&1@1&@% ?Fopr?&@ée@ﬁeﬁoﬁ‘BFivasopressm,
depressi ve di sor ders. . har maceuti cal osi tion
bmmrrrfsqSﬁgn@hé@maﬁ@naﬁ Obiﬁﬁ&mq @nulsivedisesder ﬁ@m@t&s apghgepressive
gns:efs, clainms 1 to 8. 14. A pharnaceutical conposition
aCCOI‘dSI ng to claim113, wherein it is useful



agai nst dysnenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver

W@ reoshgmi6, nephrotic syndrone, obsessive conpRdBHERM07/064183

di sorder, anxiety and depressiye disorders. 15. Use of

a conmpound of formula (I), according to any one of

plaime Loho, Beloh LB REERRLALLER,OT @ medicanent. 16,
e according to a5 Whersrn t he medi canent is

useful agai nst dysnenorrhea, hypertension, chronic

heart failure, inappropriate secretion of vasopressin,

liver cirrhosis, nephrotic syndrone, obsessive

compul sive di sorder, anxiety and depressive

di sorders.17. The invention as descri bed herei nabove.



