WD 2007/ 062996 PCT/ EP2006/ 068646 3- AM NO-
| - ARYLPROPYL | NDOLES AND AZA- SUBSTI TUTED | NDOLES Thi s
WO pwensioen pertains to 3-am no-1-aryl propyl subSL/EP2MD&S8646
het eroaryl conpounds of the following fornula I
their use for the preparation of nedicanments useful
for treating diseases associated with nonoan ne
reuptake inhibitors: AAr RCRID Ro N3 Ra RobRRI or a

phaﬁ%&ﬁ%‘ f%!RﬂPﬁ%ﬁ’%’ﬂ]ﬁ%@L@ﬁkﬁDt XfA%‘ﬁfBST‘f‘FﬁffrEb"tNDOLES

p1 s@ T TTJ0

selected frontlndol 4 yI |ndoI 5 yI i ndol - 6-y|, and
i ndol - 7-yl, each optionally substituted; (b)

i ndazol yl selected fromindazol -4-yl, indazol-5-yl,

i ndazol -6-yl, and indazol-7-yl, each optionally

subsThik ufvedtiorn pértz{ilysr trodi mrﬁﬁho?;}-Iahrb]yno'pgll)dubsﬁhtedﬂletéréz{rplrnompounds

ge//tﬁ‘F g?%ﬁgfog%}%% eg 1%}‘3 for éﬁ%f)rre?)ar% ioh %f IkI)I-leHP(/:érll’lngntS u¥6ﬁ1 for

pryatingl difedse8 aisbpiyted dvith-ibnomaaiah raptikenahibitoisubst i t ut ed;
(d) benzi m dazol yl sel ected froqtbenzinidazol-4-yl,
benzi m dazol -5- yl, benzim dazd\- & yl, and
benzi m dazol -7-yl, each opthona sugstituted; (e)
benzof uranyl selected frgmwm yl
benzof uran-5-yl, benzofuran-6\yl, ahd
benzof uran-7-yl, each optiorl IR/ suﬂstltuted (f)
benzot hi ophenyl sel ected fron1b§nzoth|ophen 4-yl,
benzot hi ophen-5-yl, benzot hi ophen-6-yl, and
blempmrma@@heaﬂyadbptableaeqhth@]rébf onal |y substituted; (9)
Enzoxazolyl sel ected from benzoxazol -4-yl,
fiz8kazol -5-yl, benzoxazol -6-yl, and
benzo @ﬂphfzzyl each optionally substituted; or WO
2007/ QT/EP2006/068646 -2 (h) benzot hi azol yl
selecté FF benzot hi azol - 4-yl, benzot hi azol -5-yl,
benzophisazol - 6-yl, and benzot hi azol - 7-yl , each

optionally substl enzi soxazo ct ed
from benzi Soxazbid Oi’b’&J ia@éﬁ%‘?é‘b‘i@if‘d’ igd 94 -y, 5“‘{0? 6-yl, and indol-
benzi soxazol - 6- y@L@aglaﬁﬁ%hﬁpﬁﬂg@ﬁn&hyl

(b) indazolyl selected from indazol-4-yl, indazol-5-yl, indazol-6-yl,

and indazol-7-yl, each optionally substituted;

(c) pyrrolo[2,3-b]pyridyl selected from pyrrolo[2,3-b]pyrid-4-yl,
pyrrolo[2,3-b]pyrid-5-yl, pyrrolo[2,3-b]pyrid-6-yl, and
pyrrolo[2,3-b]pyrid-7-yl, each optionally substituted;

(d) benzimidazolyl selected from benzimidazol-4-yl, benzimidazol-5-
yl, benzimidazol-6-yl, and benzimidazol-7-yl, each optionally
substituted;

(e) benzofuranyl selected from benzofuran-4-yl, benzofuran-5-yl,
benzofuran-6-yl, and benzofuran-7-yl, each optionally substituted;

() benzothiophenyl selected from benzothiophen-4-yl,
benzothiophen-5-yl, benzothiophen-6-yl, and benzothiophen-7-yl,
each optionally substituted;

(2) benzoxazolyl selected from benzoxazol-4-yl, benzoxazol-5-yl,
benzoxazol-6-yl, and benzoxazol-7-yl, each optionally substituted;

or
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(j) benzisothiazolyl selected from
benzi sot hi azol - 4-yl, benzi sot hi azol - 5-yl,

whenziosodvhi azol - 6-yl and benzi sot hi azol - 7-yl ; P&IEP2006/068646

i ndol i nyl selected fromindolin-4-yl. indolin-5-yl,
indolin-6-yl and indolin-7-yl; or 10 (1)

1, 3-di hydr g=i ndgl - 2- f oA o1&
1. 3-Di hydr gl)i N dg%:nzé‘fhg%z}()hyjéeg«%c?&itﬁ&n HelBthiazol-4 yl, benzothiazol-5-yl,
1, 3- Di hydr o- i ndb¢nz2thoarob-6yll, and benzothiazol-7-yl, each optionally

1, 3- Di hydro-i ndgl,-2-0n;.6-yl  and

1, 3-Di hydro-ind%h¥§?§%£7-yl; Ri is: (a) aryl selected

f r om phenyli) andbereglokimply] saentdd fopnibenabdxpzol¥byl, benzisoxazol-5-yl,
substituted; or [ C - -fromindolyl,

i ndazol yl, pyri B‘ig%ﬁ&%:oﬁ.%g’%%ﬁ bé’fe)bsrgg‘j}ﬁ???? et m di nyl
pyridazi nylj) pybeawiseyHiazobyl sdaited fromtieazidtilazol-4-yl, benzisothiazol-
| soxazol yl, i sof] %%R%ié’dth'akél‘-@?I%%'dﬂenzi?(%’tﬁﬁ%i'-%bk

qui nol i nyl, isoquino |nyﬁ, quf noxal 1 nyl,

benzot hi az@byl , indehayfselectad from2i@ d blem A g hin dglime fiyl, iodolin-6-yl and
benzoxazi nyl, e optionally substituted; (c)

optionally subs?ﬁ?g ggﬂagilalkyl; (d) optionally

subst i t ut ed) het éBalhydralikydl:2-of @ )selested ramnklyB-Dili§dro-indol-2-on-
cycl oal kyl net hyl,; - qr, 45 (g anched, al }ﬂ R~ . Z)Rg' "
each i ndependenf‘Iy§iql’3sl:)%ly€gc§;)u}1(§6gr o%neﬁ;yl’al(% lha%idﬁ‘%“?‘?o?c n-6-yl
hydr oxyal kyl ;  a@d (,d)Diaykoxipdbk3Hon-7-¢k) benzyl; or (f)

R2 anﬁ;ﬁs together with the nitrogen to which they are
at t ached’ may forman optionally substituted four to

seven nenbé&)ed aiyhglectdddtornphemyiahd yapmbyluehel oationally

addi ti onal heterqgégg%ﬁelected fromN, 35 Oand S; Ra

i s: hydrogen; 62996 PCT/ EP2006/ 068646 - 3-

fluoro; or (@l kyh¢teroRlyl sdectdiyflomgedolyl, mdatdyll pyridinyl, thienyl,

furanyl, pyrimidinyl, pyridazinyl, pyrazinyl, oxazolyl, thiazolyl,

isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, benzothiazolyl, benzofuranyl,
benzothiophenyl or benzoxazinyl, each optionally substituted;

(c) optionally substituted arylalkyl;

(d) optionally substituted heteroarylalkyl;

(e) cycloalkyl;

() cycloalkylmethyl; or

(2) branched alkyl;

R’ and R’ each independently is:

(a) hydrogen;

(b) alkyl;

(c) hydroxyalkyl;

(d) alkoxyalkyl;

(e) benzyl; or

() R’ and R’ together with the nitrogen to which they are attached
may form an optionally substituted four to seven membered ring
that optionally includes an additional heteroatom selected from N,
Oand S;

R*is:
hydrogen;
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hydroxy; al koxy; fluoro; or hydroxyal kyl; 10 or one
of R2 and R3 together with one of Ra and Rb and the

w@t@n®e1os whi ch they are attached may form a PCWEPIING/068646

six menbered ring that optionally includes an
addi ti onal heteroatom selected fromO, N and S; Re and
Rd each ingependently is: hydrogen; or 15 alkyl; or
Re and Rd together form=0, =S, or =NR, wherein Rf is
hydrogen, akklyl, or -OR, wherein Rl is hydrogen or

al kyl mo Qr one of R2 and R3 together wwth one of Re and
Rd together with the atons 20 to which they are
attached nhydrbganm a four to six nmenbered ring that
optlonally]kﬂpludes an additional heteroatom sel ected
fromO d S; and Re is hydrogen or al kyl. The

i nventi on hydoxyprovi des pharmaceuti cal conpositions,
nmet hods of ysing, and 25 nethods of preparing the

af orement i oned’conpounds. Monoam ne defi ci ency has
been | ong feemw; bi nked to depr essi ve, anxiolytic and

ot her diso gﬁ %%¥%§ g.: Charney et al., J. din
Psychi atry 9, 1 14 Del gado et al. J. din.
Psy chbatreof(RRGO0 R’ Wgethk—r Mth Redf & amt R%\ilnd, thE')apme&sw which they

Qlt‘]XI egjr?é %ﬁ?ﬁg& g;fcil z?ﬁve %Qf%%%gireQE%é%{t o%lgoﬁlﬂij ifiliudes an

parti cul atditicet béterviatpng Selaiﬁed@dmdiw aypdam ne) and
norepanHpﬁdzﬁh%ﬁﬁpﬁleggntzed as key nodul atory

neurotransnitters ay an inmportant role in nood

regul ati onhydsegt@ctvr ve serotonin reuptake inhibitors

(SSRI s) suqﬂlas fluoxetine, sertraline, paroxetine,

f1 uvoxani ng,” ’cital opram and escital opram have

provi ded t pERY neIR stopaherdepn esd infeodk NB, ddremin Rbis apdrogen, alkyl,
et al., Harv. ng Psychiatry (1999) 7, 69-84).

Nor adr enal i ne of nor epi nephrine reuptake 35 inhibitors

such as reboxetL@Ei\ﬂknﬁmkémﬂnﬂnnﬁesrpkﬁhine and

nortryptyline h vi de ecti nts f
Gopr et veo Sirat B Riar s Saha b E ATR FRShEr Wih e aoms
di sorders (ScateswbthM%QﬁﬂﬁﬁﬁﬁaﬂﬂﬁyRﬁﬁhEBﬁ@@ﬁﬁﬁﬁﬁﬁﬂﬁnaiﬁng

-4 al., Ann. Ph coth 2
Tatsum et al. ﬁ‘é ptiojia ‘ﬁfbﬁ}f L].g% ac'l)’(f Tg@aﬁynetegof%om selected from O,
249- 258) . EnhanNemﬂniamd serotoni n and norepi nephrine

neur oLt a ssion recogni zed to be synergistic in
the pha PﬁégkﬁﬂéP%ﬂ§%of depressi ve and anxiol ytic

di soTheinsention alé momjdas pisomavdticalephgposieiors)mahoddfysing, and
serotonin_or epinephrine neurotransm ssion al one

EPHB LR RIS IR BB 801) 176, 234, 21,

Tr anMehoamine dkficihéyhas been long been linked to depressive, anxiolytic and
other disorders (see, e.g.: Charney et al., J. Clin. Psychiatry (1998) 59, 1-14; Delgado et al.,
J Clin. Psychiatry (2000) 67, 7-11; Resser et al., Depress. Anxiety (2000) 12 (Suppl 1) 2-19;
and Hirschfeld et al., J Clin. Psychiatry (2000) 61, 4-6. In particular, serotonin (5-
hydroxytryptamine) and norepinephrine are recognized as key modulatory
neurotransmitters that play an important role in mood regulation. Selective serotonin
reuptake inhibitors (SSRIs) such as fluoxetine, sertraline, paroxetine, fluvoxamine,
citalopram and escitalopram have provided treatments for depressive disorders (Masand
et al., Harv. Rev. Psychiatry (1999) 7, 69-84). Noradrenaline or norepinephrine reuptake
inhibitors such as reboxetine, atomoxetine, desipramine and nortryptyline have provided

effective treatments for depressive, attention deficit and hyperactivity disorders (Scates et
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Psychophar macol ogy (2003) 23, 78-86). Dual reuptake
i nhibitors of both serotonin and norepinephrine, such

w@soodbmget i ne, mi | naci pran and venl af axi ne arBCT/EP2006/068646

currently under devel opnment fqr treatnment of
depreSS|ve and anxi ol ytic disorders (Mallinckrodt et
J Y1430 1

@ | Phd‘r%a%tw (2@@30311 ?%%2 141%I ﬁé@esg[% ét) albr%%ég Phgggagl. (1997)

1%(2&983$ 543). Dual reuptake i nhibitors of serotonin

and &L%Qérﬂgrﬂhgfls&%tcﬁldﬁ %{1?: no?er in hﬁ@&l%@gtl&&ﬁﬁﬁﬁgﬁgs recognized to

for schizophrenia an sy 0Ses I nesi as

ble wynargdii¢ iionthe cphgnmetqoa@rmysof CtEepsgssing zalmél aexiblytic disorders, in
S - . L.on ..

AFaRGn PR FRBP LB ) BRI mza%g@ﬁég?urmmmon

glahé Ndhdses et cr Prs l]c WPsagicotye $200y) &8or28sj a41;1Frdoulet mla J Clin.

PO AR 2R, URSERRIER T g ot o an

Seicpinephidies csndle ras deleRtias efjhdcgpay, andneknlafeatarert ciofently under
i tion wi t.h neuyr ol.

PRI e BTG G Pl O AR Baf Nielinckrodt et al.

CiehBgtiayy (00d) 60]])u1%1283I‘B§/IthwDref bRgExpeU@pins BivpsigkBrugs (2003)

Ktk met 35k T Da PR o Pl B RO GRR L BaBa EpRiibg o offer

péteﬁthzﬁ tredfmenth f@r yhizopliteniaaddl dder p@cﬂo@mdiyskinesias, drug addition,

fIa cen triple reuptake" ) )
b BT B i B ReERE S Btghseun PSR BH RIS ehayiour, atiention
déﬂdﬂlthllﬁorﬂél@ FaRupitakes, @(5012[1th©bia@,%hﬁ ¢ ABorde &y kWAL BbesRthnorexia,
gq@§n1ne ve been,reco n| fs usefﬁgpfgg.the suli
n@%ﬁ?té%gsr of'Shd 8??{5 YRS @hpidsida. non-insulin-
(Eeademt dlabetes Keizdel Biseillers RivAr amepilepsy, z(nﬂo%étment of conditions

44: 136 67; S oInlc e Eur .J Pharnmacol. (2003)
%Sé%‘”at?g i Aisu{ gl Gl resphgEcpe’ A6etr il Jfoume cerebral
ﬁelﬁtérrﬁ@ rh&"tﬂniﬂ pasdt Rehohgeef Da@lt feuptas iBRIbAbANbMN serotonin and
reu I brtors |ne ne re

‘6‘1‘“’? '%e a@%&i rPQ’t‘?nélﬁ{)frg Fr“h Bi ‘Pﬁﬂfgg aﬂ’i‘g/ @iscasgyigfes of the

ﬁﬁhlﬁiyaﬂﬁ@t hﬂ(ﬁlfdilpfaﬁfﬁldQﬁﬂérﬁfrﬁh@ﬂl n, norepi nephrine
and/ reu i nhi bitors of

r tr I
nor eﬂo‘r@ 2t tr @&1‘8{13}2} & lng}ﬁ)étogso@g{% iepeciium fafiflepgessants” which
midiothe Ieﬁptalae Uﬁh@@gmapldrmes lsdfi@to‘ﬁlﬁﬁ hin@ QIparNES hhte bded recognized

trea nt of depres .anxi ni tour

BRIl NG rRe] SegEisgon g0 é\"ég%\[ﬁl%gﬁ%té‘%ﬂs( t et al., /. Clinical

P%W&l@g}z thwag aeeds-1361n! sissniek her M, SB S ¥ atiR#n aéine(2003) Feb
terms used in this Appllcatlon i ncl udi ng

ﬂ%@6§%é%39ﬂ@ﬁtlon and cl ai ms, have the definitions

gi verh&eliwcordin z§ﬁee|aqroﬁ&i unfagthat 8% dit@he ak Berbidin reuptake

specification and the ap ed clainms, the singular

mibitors, aorepﬂ&‘@hmaﬁ%lpt%lﬁénh%SOHSn%qnaagnweuP%err iitQrpagd/or

4 885 ARANRIBRbA sGb A Yokl dpheine QhdRBE WbSMnine, or triple
"Agoni'st” refers to a conmpound that enhances the

Eeptakp ﬂrglllworaﬁéﬁ?réplne@rfﬁtﬁufﬁaomln pae éamaémmga g avelippmethods of

gﬁﬁﬂggﬁa 996 [g R&H éonwfﬁ/d@ G80E GreamPent OF BdPressVBAMKIJINIR,

nonoval ent [inear branched saturated hydrocar bon

aiilepyinaryepHa; and; %lgersdéwéqifgrs of hepfetsah INaRRtioR, ertisfrs hese needs.

ato n’@nle@@d/th&gvﬁer QLY 'ﬁl?e Foﬁo@vi’h%l té’l%lsclﬁé@ QIh &ﬁ'ﬁitcatloﬂ— HWdding the
alkyl" refers to an al gr oup one to six carbon

gteéllﬁgathn and qhimeahavr %e cYeﬁE;@@ﬁ}p |gg/§n selomy Qymugtr‘t@l]@éed that, as used

gk YolRifichén %(ﬁth@%&péﬂd&i%ﬁ%g @he ¥ Mjforrfﬁ Wl “an,” and “the”
pr opy i SO I sobut sec-butyl, terf-butyl,

peludy IpjurgLg 0 ulaié&sy‘che CRIG éi?tﬁrly digtasteeharice

i E: f‘“zgébt%‘i’slt f@féﬂ/][o a ERAPSuHSA R QRYhces HRORHW of another compound or
u
receptor s1tey
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"Al kyl ene” neans a |inear saturated dival ent
hydr ocarbon radi cal of one to six carbon atons or a

whe@nobxds sat ur at ed di val ent hydrocar bon radi cetT/BP2006/068646

three to six carbon atoms, e.g@., nethylene, ethylene,
2, 2-di net hyl et hyl ene, propyl ené, 2-nethyl propyl ene, 10

but yi &ﬁ} qﬂa%ﬂg %ﬂor nﬁoﬁi@:&_\;ﬁl{kﬁ bi ﬁnc}&ﬁ: K@% ¥ed Fgcgpéarﬁon moiety,

noi et y ereln S an
oiseting asslely@étarh@d ateh wirpgenEtampl hasingffroah Izzme(y) twelvetciugbon atoms.

0l Aoy e A Gin ér' Le gn‘{;ﬁ) ){riatrg&f%oﬂl qulkyl

i Ssopropoxy, tert-bu nd t
heanplesofrbiye groupf lmh@efwmm sot-lRitdd to, mhdiyk emyl |p50py1 isopropyl,

%xﬁn%f Q.- l’ﬁﬂ g)rl(tylgl]ﬁ%l ?Jént?% 1a§ tﬂg &bg ﬂﬁf t%' . "Branched

ékdﬁpkensEgmnpﬂhmﬁvﬂymy*tb@whethoxypropyl

1- met fyy 131% rFFEJﬁ? )églﬁ%@%mrgt{géa @Eﬁﬁ%ﬁé@%r{ 1h:clhcal of one o six

met hoxy
takbday ht@arsbm rayjrﬂnqh[ea spgulaltqduheetlmt@fydtdcrerbbo raditd of FklreeFIb six carbon

IR E EBATR AR 205y M A8 CR 08T B b
hm@baemenbkmeSEmwhahaaR is alkyl as defined herein.
o) LRl R e PRy TR BIRY ubrcl PR 8 MY Byoery as

dI(ﬂTned derelive r letam plé&Sceafkoay ;noattticy I deotmyt| apd gt hrxyllt@iupsmethoxy,
e met hanesul f onyl propyl ,
Rt AR o ATl anesul T onyl propy. 2%
an d tAlkoxyalkel" nmicAhky hsudtf oﬁ&ﬂedaayﬁulareah&”awmrb & 15 adiq‘yldnh end R” is

rnula efine
ras de cﬁlerglrr%l S]?f(empf%ye@go;%yall%f g9 n%s 018%138
methorxy@thﬁs3malm>gzpm1tyt ltﬂnethab 2inoeth ofyethahdt (ﬁelnemommhmj 3-

rece r s S, @m0 val ent cyclic
%?gﬁgﬂW%Pﬁy ﬁ%éZ%B%%ho re Q'%gﬁghs gf a nono-,

bi - Wlkyledrbymili mearsamabdiety afitigforrhhia aty]k gvhetgR’ asamxdmld R” is
substituted as defined herein. Exanples of
%Evi ﬁ%&gﬁlb§ “Mncl ude, but are not linited to
opt i txikylbuifonslimsdant ahedetp bethylfornnap hRARY, windre Raist-BOy-land R” is
i ndenyl , pental enyl, azul enyl,
g&yﬁfgﬁéﬁyﬂ“X%Pphenyl nethylenedlphenyl
am noali plofoslylaligil’ phmlamblfetydylthe B3bmdlaties ) Ko fudreyd R* is alkyl

BLRSCRM b Sa Byt Ay o SRS RAsHYT BiotpeRetude, by way

bbaacmm&z Bty hnesbiénadibp [ﬁ@hdﬁb{dnesﬂﬂmgfhﬂlyﬂ),@r azihay ésulféipropy,
(ﬁ§12%2996 PCT/ EP2006/ 068646 -6 benzopyrrolidinyl,
56 phol i nyl, met hyl enedi oxyphenyl ,
et hy{ AlRgdileotiyixgnytlean e oietyhef the kemuilR1-80L-1Q-, where R” is alkyl as
ﬁ%rti%jk%%hydrogenated derivatives thereof. "Aryl oxy"
458 "5 Mi ety of the fornula -OR wherein Ris an

aryl “Ambginistageferd € 4 badphardethat dimin idiasloalpkaskertsaielaction of
be used i nterchangeably, nmean a

W&Hﬁ@é¥nﬁ§ﬁﬁgcﬁﬁ%?% °Ri'S's an al kyl ene group and Rb is
an ar Ayl ghednR a&ﬁo@ﬁleﬁﬁ@ch@ﬁl@hfhﬂc @y@rocarbe mydiety kyhSsting of a

%%%E B %fn%ﬁfff %maé% ﬁhﬁ@ﬁxlﬁroupa%a begatippally sypgituted as

defined herein. Examples of aryl moieties include, but are not limited to, optionally

ay of example, 2-

substituted phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,

benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
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exanpl es of arylal kyl. "Aral koxy" neans a noiety of
the formula -OR, wherein Ris an aral kyl noiety as 10

waledorneddherein. X XX " a "Azai ndol e" neans arPQI/BPP0©068646

the fornmula X N wherein one or .two of any of X1, X2,
X3 and X4 is N (aza), and the others are carbon.

R AR RyL (VDR or Rl QNAHEINIHUBRLL il An KL PR 1, ana

et er oar t1on
ﬁmhkeotﬁclpd@lgtﬂarmélyhydltogclmn‘ghd@mmﬂﬂﬂhm@ofar e not

n tro I
"oyt Carpyr e B R AR ik Rjsan arv mpjery a

defohedtherne N, pyrrol opyrim di nes" of the above
19 rt hAe@lél1 Pa ﬁfi 2 Hﬁ n%éﬁeﬁwwd ﬁ% %MIP%X]%\]&%%% radical RR

WhynerR Ilmsyarlkyjq:rrmbup)and Reisahawé gfcopmsidafineghereinn e. X1 phenylalkyls

e PHEL L SRS SR RPN T

%&m;ﬂestaayhdeIpyrrol opyri dines" of the 20 above

fornu ' .

of ¢ REAPNT sl o/ brb XARAR Ok, W IFERR Eaf R mpiery o
Hedmeidmessd R' is cyano or nitrile. Q/cl oal kyl " neans

a nonoval ent saturated carbocyclic npiety consisting

of nmono- or bicyclic rings. Cycl n opti onal Iy

be substituted with one or nore gﬁbstltué

wherej n_each substituent is mdeﬁ%‘ng( N hydroxy

al kyiAzaigdelsy yneansg groupof g fRymulaani Ao, nonoMIESNARE R two of

Xy @il K%")@rzlhﬂ‘@(f 1§N|(§L§§5 aﬁﬂlﬁl%(yﬂlél@ afQehd. 0'§\zﬁlﬂdoles maybe
|nd|cate al kyl npieties includ

opfonaiy sqmltqt?c}na§ g%fm[eg hegeylé f%@p@ﬁ%rylsw CPHHoR 9,* 2 and 3 and at any
6V/5dsRRARUY throu &Y. &kf&hﬁ%b’hﬁ Y £RREP YAzaindB R IR nllél{f@es
including partially unsaturated deriyvatives thereof.
W@%’FWﬂ@W Oféli*rdaboayéqralaﬂwkwm Mg ey Ve used
@IS RRaeRR Yot tﬁ@%v@ferﬁ@tl&gﬁ/ﬁ’é@m()@ dnlaexfaL W"ﬁrol@ﬁyrazmes
wherein R is cycloal é(y as, defined herein

e

el/Br gho vefpanyla mflil@r% %%ﬁﬁ%ypﬂwor)wan%b ef t}ﬂﬁ@kyve formula
GHElRPRME W FReral G 1aphexyt @ ¥b&RGornh g wWhiskedn X is N;
" Cycl oal ky Iq'iy means a noiety of the formula

“mreofepyrighnes eofihe pkove fynudp wheiise XRs N; gné yrorepdonagiidings” of the
gﬁgkmﬁgunggﬁhgnlx1%3p07/062996 PCT/EP2006/068646 -7

'Cycl oal kyl al kyl oxy" and "cycl oal kyl al koxy", which
be udeanpiidr elsampeapicl of thefmalaygriyuR”.ofherhR’ ip @lkvﬂan%las defined
hé}gﬂqygqghgc nb%r%ﬁg&palkylalkyl as defined herein.
npl ary cl oal kyl oxy i nclude cycl opropyl nmet hoxy,
cycl &m}q@ﬂlw%trnw a mgwa@pémtgqawétcgﬁ;@yychc moiety consisting of mono-

&Y ﬁl'::@@ ¥l et E‘é}l $ ﬁ)nalltﬁe su%stlt'ﬁ@de\f/ﬁ@&lfé/ J)r mBEAstituents,
an ad| cal

deflned erein, including
Bheiistsgh estrmensisiydependratleinndins, alkylollsrythedaloalkyl, amino,

hxdoog D@l P B dﬁﬂ%g%nﬁﬁs Nid1&R b%%lSMfe&?%ﬁ@HQé&é&&‘ eﬂiamples of

|ndee dentl'y selécted fromthe gro i sting of
lkyl MRisRes ek de Sudpranqtliaeted to, cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, cycloheptyl, and the like, including partially unsaturated derivatives thereof.

"Cycloalkyloxy" and "cycloalkoxy", which may be used interchangeably, mean a
group of the formula -OR wherein R is cycloalkyl as defined herein. Exemplary
cycloalkyloxy include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and
the like.

“Cycloalkylalkyl” means a moiety of the formula —R’-R”, where R’ is alkylene and
R” is cycloalkyl as defined herein.
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nis an integer fromO to 2), wth the understandi ng
that the point of attachnent of the heteroalkyl
WO 207060996 s t hrough a carbon atom wherei n Ra PGI/EP2006/068646
hydr ogen, acyl, alkyl, 10 cycleal kyl, or
cycl oal kyl al kyl ; Rb and R are i ndependent |y of each

2; 2 Ielé) aﬂ{o@@ﬁa@{}?ox@c XI{CP WH grlalk&ép \%gltl}.lf }ﬂap{ bg [used 1nterch angeably,
alely |a, greyr bok kyrimularOR mremaRkw}alolanall@h@B dﬁlﬁeed herem.

b S et st o,
ﬂ@tnpeseflmethpxoe cetetrepylesthaxyland ¢he lhiwt are not limted
1- hyﬁ—g&&%ﬁﬁ’?lﬁ %ﬁé&%{%aﬁl %kgl%g&g@é% d hegenli1 3{9&\9&‘1}@ a branched C4-C5-

OXYyme oxy pro
alkyﬂyvj{hemylrmtehyvqa@mree h3dnedn @bo)mmjtayfb been replaced with a substituent

Bdpet ity St o S L PR RY L BRI SOk e

am nop sul fonyle
s anois tegeoingrin rieto 1y ) w1tlaﬁ1enmsleutsfandyi gethhlythe point of attachment of the

REERaRAl AR P PRR s PO TCAL R, ROTH IR st .
ajlw)aikbfé olr lcjﬁcéoa]]@(])alkm em(deR yare indeparmg erat inefivedy ethiech ydrogen, acyl,
%kgly%yc o%{k?z } c¥c?é/acﬁ< Ilagkyl aa%d%enq 1s% RO, %%dlro %&9 aﬁq&? IZ!?cloalkyl or

romatic ri ng ton
oycldalkyeé(ﬂ iand wienh eriodtoods Ré &l aﬁqﬂ e:glclo dlkyneyislo aIkylaﬂqyl Smino,

aca/ Oamlg m na(-:flq{l ?1 a}gqoﬁm?@ac ML presentatlve ff'xa{nﬁ)les include, but are

er'st Ing poi n
hettlanmeﬂtyo 2-+hgdroxgeth v B4hybﬂ)x@proayl arhydeitxiyel - hydrgxyrffdsthylethyl 2,3-

t roaryl | t| S
B 3t 00 e SR PR YaP T B BByon. >
hyrbxnd é md‘lhylpatpgfl rieatmﬂnloatlhtybd almlnolmopyloElahéthylsulfonylethyl

subst i t-ut azol zol
G R R e R U S P
pmtl"gftammylbsulfolnymmﬂhyl mbuhgx}ahﬁmgdulfoﬁyletamy h],ethyﬂ)aymanwlfonylpropyl,
F‘i(“ 1‘% pyrrol yl, pyrazolyl, pyrimdyl, quinolinyl,

0 11 ny benzofuryl, benzof uranyl ,
benZﬂﬂetel@pi’gé’hmlean@emzm)dybhrpwo@d}d ar the;mhc mdﬁimtoif o, 12 ring atoms

di azol b t
BEREor el e asPGrac BERSHTS R ine RS I fudhaigrgnipms selected
80mt Nj @zal Y khe mmaﬁﬂm@th atguri srhekal ¢ I’Wl’th thp luuhdélytandm g that the

%L?%Faz olﬁli}?lx %fatﬂshg%{ (i?]%}l’lrr%(g%% Wa@)FC 0 F%\ Qreoﬁaﬁylrm g. The heteroaryl

giag idiy by lopeiochllytebdtitiked ab definedihagim dxtunglet ysf heteroaryl moieties

g{%glrd.%gl&qat elg(?,t ﬁ]@]{ﬁ\aatt I }O&lﬁpm &télt?jgle gblgazo yl, o xazo@ll isoxazolyl,

ihidzehytHangiazdlly o xadeaolys thitdididtyl prylVﬂ’l&lh@l Reopleengh furanyl,

R Pt B Pl o R Rl B Ry RS g

baedfirod erehangeahbyyl, beatethidpgraays bbtszﬁmidae@ltyl benmokarolyl,
hl or o,

%%8%2’@%%111@%%@53%mzﬁizgﬁéi%gwgwﬂ indolyl, isoindolyl,
dﬁlfzbl'?ﬁ @lﬁﬁfﬁ'qﬂlmdkawltﬁhrm qQinaaBIie] ke g, Inaphﬂngaﬁmnyl

T L 510, 9 D ST oy

Dﬁfrf)lgem:afkedéﬂeklyhtl\(eet}@reof CFS) and the like.
oX

noi e pof the mul g .- OR
whor QSRS G B RYT bt Gy ielemag DERT gt han el mean o
FXiaapRE wherb & Raln kdX¥endeialp £5 RMch hét%roabjdtgrcafp@aslﬁieﬁned herein

I|m ed to, r;flq nmet,hoxy, dif]l uor

B8 e Aot Ry O D i eppRPERyeqyyreer to a
glﬂfsﬁfuentmlcﬁos@mtb@fmdwetﬁfdeal kyl and refers in
particular to an al kyl noiety as defined herein that

is substituted with one or nore, preferably one, two
or
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t hree hydroxy groups, provided that the sane carbon
at om does not carry nore than one 10 hydroxy group.

waepreednt at i ve exanpl es include, but are not PCTEPB®U6/068646

to, hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl,
3- hydr oxypr opyl , 1- (hydr oxynet hyl ) - 2- met hyl propyl ,
2 h 18 Yyt

DR Hoan oI i FHE ISy s e
Izepi%lcdd mtu saxy butiferend] hzllo giérh ijqempjemuhyllo allpld include ~CH,Cl,
20T TRk KO @Y DEPBYk e ke

erocycr no" nean Satu ét ed ring wherein at
| eastHanakexyignane i getof thekognulh-QIR yhewidR ifrehaloalkyl moiety

5{@&1@& nge r@(aﬁ@? f flﬂ{)gﬁ(&%}r rﬁué%'és 1H?blgé?)§g are not 1m1ted to,

NS a nono
trdhmr@nﬁthgxmfdlfbrmomotmobw e, 2-tiiihgrg pethnxy apad theet hkmg o n e,

m h Og%dr%%a e d O a % &r ?ﬂé%ﬁﬂﬁ&f{h%sr%f&sf %%}tlcular to an alkyl

gen or su eroc
meydte aofefined hbﬂeyl thatbis Bmhsqutdd wgh det bnedréi@reembly2ie, two or

Fﬁ?ﬂﬁf}t Efyggro%% ¥ ﬁ%os{a )}H%t &g«g%aﬁéu%zbddmﬁ“ﬂg(fdeaggg (fa?lry%ngl%tthan one

hydrexyagionp! Refresonpitive esam plyd mc]azlerhumyte ncmhnnt@kiltd imydiqxymethyl,

E%I%é‘g&#tﬁylnylhpfdr&aﬁ)r%ﬁ Pk! hy)rﬂo Mﬁgf‘%%%gﬂ% gghyl);2-methylpropyl
Rdgrtazgbutgl, ﬁyiydrcmybpﬂyblélrhwlkoxybhiyﬂiidi dﬂhly(h;plxypropyl 2- hydroxy 1-

S u PRyl
h 8t ﬁztﬁ}/let% gec}]@]y& %utﬂ F¥lagh QTX?d%( yjroxymethyD-
&f}mydnmlypmm] | d| nyl , benzoazol yli d| nyI 25
?Ieth)r/a f(:J[f rOS%%}?%n%ﬁ%t b %{] {qs;l %aru A5 rgn;glh\x\fllgerrglg%[ f0 %lo‘ne ring atom is N,

NI awﬂdrqﬂtyb hmdlshesraﬂnﬁmm gjten g ztthmmnmphmhlikmlyhcsgdoﬁpn e,

di hy ui_ngl.,n ui no
tetra etgr (f 1 elal'rI]% 11 moP ale St}llrast%(lqul}lo%et conﬁlstlng r(])é O{l%to three

tingse 1ncb£ﬁmtratmydﬂeytvm4 bs thrémbleﬁdur h«i‘fﬂl@latdmsa(dhosmn from nitrogen,
assocl at

PRRET bR AR Wb el sBEFR e opufFhBIRR uisa gy dcfipga herein.
glﬁ%@lgﬁefgiregﬁrﬁcyg}yﬂm[o)eflles}glnglidb %Mt:ltglr:m)imt liagdted o0, optlonally substituted
Bdiingl SirgHAGRE BhmAP e irind e B BB iging).

inmid azo0iny R ingridazotidlin yh.ogzidinyB -pytidadieyizp yrintid 201, olxazlidn ya s
R
be@mﬁb{i]t;}@ pﬁgm}ahfi&iwm th&dig;e(a;lgkglilhylob)é'iﬁlt-hifaszlldlam;i benzoazolylidinyl,
BERGGHySarRadinturst ATRAHI Rl d5Anispyragyhyghiamorpholing,
ﬂﬁz_[mﬂﬂpﬂbﬁiﬁflsulﬁ)yfdedmzamﬂ(wpholil)/}ﬂﬁﬂﬂoﬁy I dlhﬁﬁocpmzllﬁh?{ |

a0 B5imotng E Rty sl RE S etsad BBt hilibes

an al’(ylbtl;olnﬁhyé Elyds‘gidlﬁ?t waalf %deg@fi afl’s&&ﬁﬁ:i(ﬁﬁ\)ml{l YdrgW}il?hyl;I;',ghfrzteroaryl"
Bhbfre e SR eribiSieryt BRERERT fib el St 7+ baisg B odbiyt such

Mgﬁﬂga&ﬁﬁ@@%gfm 3- (ﬁhfa‘dibﬁidbl paNtisd 88! dEfdReinibbAYL, indazolyl

pq((%éél Pata%lazolajn?]tapg 1n(ﬂaa)]g;5 ag%l %E}Lmiﬁgpwbsuch as benzimidazol-

BGY hriabdneim iden0-2- Al kanlzafira16] sithh- a@'bkﬁ/zlo&[ﬂaﬂ@;yl and benzofuran-3-yl,

E%p@g%ﬁwg }ogh al %%ég%&q%ﬁfb}% 'bgfngwgp%;yl benzoxazol-2-yl,

Béreptisanof-ony | iy, fueatyl, Pyaidingl, pastidib il peridazingnylrazinyl,

g%ﬁgﬁf%ﬁ%ﬁ}ﬁg@%&%l&f WF}PXZO?% 1m1(£azoly tplyr%ggll l;}/nd quinolinyl) " or
'HRERBSIcIyNOERARIMYryl; fKIHR), el S 1R hetet &y@lyOwINGY Rl optionally

BT R TP el R A

-(CH2)g-C(=0)-R; or -(CH2)g-N(Rf)-S2-Rg; where q is
Oor 1, r is fromO to 2, Rf, Rg, and Rh each

i ndependently is hydrogen or alkyl, and each R is

I ndependent |y
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hydrogen, al kyl, hydroxy, or al koxy. 10 "Leaving
group” neans the group with the meaning conventionally

was®ooembed with it in synthetic organic chenPGI/ER2006/068646

i.e., an atomor group displacegabl e under substitution
reaction conditions. Exanples of |eaving groups

' : I I

%1{5&{1@%@% SPP&e@frgxy, 1 I: Jg@%ﬁé&tﬂﬁ)xgesu Qloallkgi ﬁﬁ@ﬁkoﬂf cyano,
eltmhetsmaﬂ«yhyltmw,acylammnmdmwalk)ﬂanm@nélsdkﬁ@myioohydroxyalkyl

LA DO S RO Bt

aptydmady sutandltuhénemyk @ptiotidtydubsiiteted pmﬂlsd aptohalyshbstituted

n ' Jhe JFeRON _
IﬂIImII T e R (i e
NRBR h(aClHI)lﬁQ( 65- @Ke#O)nNdlglheFe(EHz)q SQ@%NB%I; (CEHz)q N(R)-C(=0)-

op al ) S0 r
ROl Loy TR (B AR O R ST Bfom 002 R
Rﬁ and ®Rf eaaﬂlssdafpeptiﬂuty i hyxlrugmson alsyil,aand @eschAR'es mdemdtméy

n I curs and i nst ances in which it
g%ﬁ ée flu& W&S{g’%%&]ﬁﬁ(o § 'Di sease state" neans any
d| seé{%ymg @nipt’ inpgans QWHDO@TWI‘[U itlsome@rin @eon vemtao redly assnciated with
I al v 0 e a I

1t "Pg tt}%e(%irc%?g I’%lg(i‘ eml%@%’ ? £n atggln%rt %r&gélxgglflceia ur}lzigrg {i'llef‘)(s)trl]tutlon
actign cdeslaidnye dxampleool laznmtg gnuphieclede.tbut aremolt lidiiteg to, halogen,
f enzene et 0 [ I
S N e e L E
ﬂmmytlhgh ben:zlahemldeyloxy, obsgz]bbcy;randmhlhmylexy, dihallpbo spétitnayiexy,
dieth t acetat e, acet h et hyl
R Oonr%ly SR F “é%% é]toﬁ SPTORBRa OXYI asflggfrlo%déenol
t er t “Mbdtlaro? medmmmn&pulpylnatdmtnm;:tsandl a Iaegelt i Rlee intdnh@ons
sp d to the caontrar
PRERR b forE BRI ab Do ST bR R ki iifn
30 " Fhptionatewrt’ Iop_abhgllyampt thial ehe snbaqsertt]yatesonfmm hvdns or

RSBy e g ePl e RO A REPR BRI sty where
ﬁmrwerﬁtolnetrmmﬁammdmsmnsabﬂ én seamded mcwhjdes dbésatot\/\hl chis
accept.abl e a&lgr vet er

ohar it ol DRERE BTN RR i po L RR, appgom. disorder o

palidagion.of a conpound means salts that are 35

phar utical l cept ab defi

Phat eI obbR sleRE ST LER ShaphabSinsarcsal hismurf sy tne
td‘r&htﬁr&rseﬂlthmmmﬂiém Slesdribedlit 8orjomdtisdeherd®ith, including for
2007/.062996 P / EP2006/ | 8646 -10. aci ddition salts
POPIALE P 1o T B o G e ae P o SeimslBo S e,

thldfodeime, mlahﬁemedchl@mde‘ arrdichla@intkthdnief ditlglofoztithne, diethyl ether, ethyl

RPRR Mk, B s e, el ins Dl I Bfoning L isgDrobaRe rerr-
betadol, dl,olxgr&ﬁpfllﬁldlﬁwahd o lilaC ihless gpdcfﬂed t@ﬁied:iontrary, the sglvents
et on r ac one oni ¢ aci
G102 Fedeh RS ot Presb il BVepfiof SrSis AP ENSE! o
hy dr cyaRapeduicsllyaetaptable i eling xb/aatmlacnﬁs uI;e‘ﬁlﬂrin @r@@hﬂ g a
(0] | C
R e B Aok AR ot fnsry e o i o n SR biologically nor

3theapibd inedesingsielhd Dikcit dacthds wiich N RBdpeatd€ foll vetah gk well as
cid, succinic acid, tartaric acid, p- toluenesulfonic

Lnan PRATMACEYNALES i ¢ acid, and the |ike; or salts
f or n%aﬂﬁ@&u@ﬁal@@cddp@a‘tﬂé @Itgnoﬂu@s@&lnﬂmnéahe sfi@ientare

n.ﬁl%lélguc‘jucgﬁy acceptable as defined herein, and that possess the desired

pharmacolo gical activity of the parent compound. Such salts include:
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10 is replaced by a netal ion, e.g., an alkali netal
ion, an alkaline earth ion, or an alum num ion; or

weomrde29ed es W th an organi ¢ or inorgani c basePCT/EP2006/068646

Accept abl e organi c bases inclu di et hanol am ne,
et hanol am ne, N-met hyl gl ucami ne, triethanol am ne,

tromet ham pey ad HS'n L8 fﬁﬂnﬁ&i gl%ﬁ’ agz]‘?é z?ci&s%ﬁﬂg%{}{ggf%%loric acid,

bases incl ude um num [ cium ' '
bmrabmnunahsiohuclﬁarld eCIdsvduqmcb ahb&phatle agidcarglgtif like; or formed with

Bly ﬁfg)ﬁl:fg?e S% ZQ&IC%EI%]C énrzg s?fsﬁggl%&g; ?Qﬁl:l&ltmé)thioasulfonic acid,

cept are f or ne rom ac
a@ucda,md;ydraogs’mﬂfgmccacmcharMCph gluicehepedrds acid, gluconic acid, glutamic

%@;{L@%ﬁyg&@?yﬁ @(S&Qpht&@la dldc2 ﬂgéh% nye?ﬂzﬂfe%%m&am@%c@m acid,

ric acl
valewd agnd, nrdlio@cid amdlomeprak imamdelic acgh mtmlanbsﬂﬂqmdearcgt oogtonic acid,

b hﬁ%{)ht%l engﬁ%i h %Sﬁs%ﬁogl&léégé‘@%ﬁ%&h& 9(!1& yu 1§tB<téi§)b1Ja1gur1ric acid, p-

e ol
wlysgieal lfohar aved, (ipokthybrglrsicidagndigieilikedor 20 herei n, of

t he same AL gfcﬁﬁ%dt\lf}gelﬂ a‘?lgalé:} i 1]3?0 Clﬁlrepé%t nﬁ({h% p%feﬂgcorﬁﬂgund either

"prodrug", hterchangea
rseé;daceddvyamyetahnpwgwhmdikaimmal wasa&salhahnacanﬂw emar antluminum

ch
%r ugr A% ?&n?tegl & C}B %n o%ariqf(l & im%%mc aéle A?@%E@ réargg Bgsreyglclude
dletmnu}adnmef eﬂxannlahand Mmt}gdgmmde byethmmblamlmgtrometmmme
g1l I &e ll_lqunc}%&coe?)%lbl 81“%%)%%:? terc:l g ali] {nn rnt dr8x1?‘g)cgfcl:91

ormulal
bydavide, pquasmunohydmoméd: sadslent ctaebcpautcemd s@drmm hmiomde

Pr Odﬂilgpre% rred G 2L F ?alzllys Of tafb?e sn}tls are the mg formeg 6f‘roim acetic

hydr OXy, “am nd, “or-su group 1n-a co
&ad rydeochldrg alomln siﬂ;ihumcoacahyneg]nmpﬂfdmau acmaynédﬁc anhé,&pl&dphorlc

amﬁi t%r\{g 1(:t Qid S0 gcrlg ts%dltuhe pfo ss1u alcm% Zlnc anla Madhesium.
f group“'fespeltitve es prodr ugs

i ncl Ddhoulb bt vaderstootl t]hatmlltrefdrehccs t3 @ha&izeelstlc(aﬁy gcceptable salts
ac for and b ate deri.vati ,
Bl e YRR o QR SRR Rl B SR proyoigy o aefined

h@idinoxﬁ/théaméa@maﬂdlgmmjs in corrpounds of for mul a I,

¥ 2 SRR oA Vo S s HRRER o e

galfcf:tupsny oomlfmmd wltieh aélsase%eﬁ mtlse p:nelnt@hrog a@stdin gtcofformula Lin

e an f

5 S AR GRS B e R i RREp s iRt PR g
Sampdurkdr efdotigslia I Brdpreli’are(Engﬂl‘odEfym g Newoiaioke fxtaeichl group(s)

198 and t tective oup" or,. )

b bt iR rigeguso! Rimwl ChSSt £ 5a”lidt B Raditisttiopgp gnav be
Heock 3 vione Irheeaalsqetthv paight @)nh[ﬁb@dﬂlﬂr(b(_lrﬁg@ﬂlbjudg ad)r\lll%ounds of formula

0 un SucC t hat ac m.C reacti on can .
RO eBS B 6o 6 BRHEA Broub s aSaPPPaRd gL FoMmula s bonded
sedrgiromelhyt Alay dBoleived it nPH ef Rgéredate e}aacﬁ¢ev}ﬁydjﬁcbxtyﬁ atifino, or
s o flof P @namectirey: "Baalrs ot probU s BE et pie not limited to,
b9t (4. & Odtefatd, Yort@d) and Bénphetdefivitues)gabffateo(d. aCN-

reactive. nit en_at ons, present
fionfhdppinocs, ng&Sﬁ]w‘{éoxxﬁégt?%%wamwnﬁ?o&ﬂlééﬁé?ém“laI N-
wyodl@lvaﬂf?& (e8] NrResh NMngedh iiesD S@HiP bikes @i Eerld®flones of amino
erc angeably herelrl igd refer to t hose or%Pg g
Ewa .gmvé)ﬁo%ﬂn% acie@ts A &N Piesyens N d geichute
ﬂfm@ﬁ&hzﬂ%ﬂh@)sﬁrﬁ&ﬁhp&ﬁﬁis@@Fb@ﬂulﬁi’rﬁnH%é Bke) b RARGUEES1d, H. “Design
npl ary rogen protecting. gro q%s i ncl ude, but are

%Tt’rorirvrﬁSt Bbr%g-oElsetVﬁrer%Pfa%{t@f%ﬂrd (I%Bey itk enzy |
( Bn) <proekayd ?&Mﬁ’a&lb%bfﬂectﬁlfgagrbﬁltbeﬁéﬂsq}ié’ groﬁ;ﬁzs)hlclpselectwely blocks

nmet hoxybenzy oxycarbonyl robenzyl oxycar bony
PRG lieagmeé;g?glaq, 15161 n?tm congm]md such that a chemical reactlon can be
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10 the like. Skilled persons wll know how to choose a
group for the ease of renoval and for the ability to

wowrdnstand the foll owi ng reactions. "Sol vat es" POBBPR06/068646

solvent additions forns that contain either

stoichionetric or non stoichionet r| c anpunts of

?ﬂh&? Qﬁt Seﬁg{%}%%:gg%ﬁ?gﬁ%ﬁ%\éeﬁ%eﬁ I{% ?eylnittfr?]e #ﬁ:gtﬂngconventlonally
aysyatad Mithat wolyndiekt eteaistthuSerfaar mqozgssas af ¢his arventioif rely upon

I

SRR E DR RS B O GR Bren i
feoctard. Fer exanglls drotern e’ anHyp dipaidestizg gofipt aedl rbgrogdm@rotectmg

SR FRLLEP R POBSA R P 5,0l B g o
pmlt@:(c tHearitro ganattemagaiin0yn desictbleeadsionadinong kaithayicginbe@dures.

r r
L0 A A0SR P YALA S UL S TR O3B Boce.
arameidp 2benkdd Bn ), reh zyth xycprb bl (mbobennyload CBd), hunmans;
{

Hl%glor'%gﬂ‘%%&%%o%gl Ps ; aﬁ%é%r%yl%% 4R uﬁ,ﬁ ?%rg %lé‘{% ?{a?ﬁény?f’&%o and
therlges Skillshpaponsgolksowhod tewhoese agormgsior theagabaall removal and for

ch. r I.ts . | aboratory aninmals
tsh%callB bhg? F]Og‘%}rﬁg%éenn% %1 Q ?cgllsjd@ﬁ@ggea‘r? g(}n% m ce, and gui nea
pi gs“Sodelest’ reeahs tk)d?\zenEa((hhlpxerSfonﬁs thlat)wma'mtn'ih& Sitcridiiunhetric or non
lecg%r ﬁ‘tt];',l %rg I rg‘gé go?gool}/e%ae g §0m§ (fscl:%l\ffl‘;Jl zl} l(egd% nc / 0 Er%&) a fixed
ﬁlDﬂaseaKEom)meesfhoksmlemnahe drysiiatline S(d[(btttﬂiﬂ,l thuafq)dmm g asolvate. If the

i ne otransm ssi.an e Si v

IRl SR L R H%Oﬁl.oa tﬁ%%flvaw
fdrhned 1my11¢tﬂﬂ)d§3¢ Hglrates aﬁﬁfbﬁﬁed oy l]ng cagidirtation of one or more
BOFRL e P PLSE o Ak U SEBR S e
befeay Ha@c suchanmbiraitibabksrg abeab éd)rnp hm&a@mprea@deae in g

dIbIS g‘rgg ie%{’frﬁéa%s%iatrﬁlggé a%g ﬁﬁﬁ%%ﬁé@geﬁ mnis means any member of
ﬂt)epﬁzﬁhmphai alemmiqludhﬁg, -hun ot hnmtedie:phndﬁm n@nabﬁhﬁsprlmates such as

d
B sha T ERBELinaT A mefRel Bl B BN g LT e ores,
ﬂ&:ﬁpﬂ dobrzgan df swaime; sib me ke, anh)ﬂna]s @ucﬂf;&ummntsc?;crggbml cats; laboratory
haeno and di so

R C i R ekt S e TP RReahy Hingd Pas LS Examples of

& mmmal@ Iihch&& bistegte het lahited ¢ birdgand Hietlikies Thoterm “‘subject”
l.im t ression, |ong- term depression,

ﬂ‘? o(%é t lade or se
B Q) ROt ARATSM AL ISR USSHf  depr essed mood
char doisere sewds'igsdeeedd wigs s@btonfnshesaepidesaiemeurotransmission

Bt dePRETTE llonRobER st o6 25081 B EmbIBRORAGHE Pochoses

dysRin@kials, del d addépong acdhitivd disudtdawaAlziigimer s dikekgattsgival deficit

GRS T R 80 o S provi

Etin gidssonddrs buchriak @Besit), andhdXi B8 Rmia Hd ‘bitkesdatingl, etress,

L0 SR BRaRE Bl el PSR B EBhorders suen

@@@g@yair@utr&@ﬂg@wof@bnmﬁbm asstiatpd yith G@lr NGO Thihagd 1Bsulting
uch as increased he ation

QStIo, fulnﬁbaun%arg aﬂ; h]éa}%ézk ge i%gﬁgje gqn{i%raléage and disorders
hebdisagsstares oftﬁpaﬁda@grdéanger power | essness,

appr ghensi on, and %1 nsi on Borders of the ur.i ndar%/ on. 1

t r actePETSSIOf BpkE sereﬁ’slgﬁlundﬁst FEiR 3RGRREPS (qumagpr depression, long-
teﬁmlmbfﬁiﬁoﬁfdy&ﬂh%nw bk stafel OF depfreREEmobE cRatheliRgivs feelings of

es in the urinar
nes% (?espf?lr dlscouragemel}{c t'blues , melancholy, feelings of low self esteem, guilt

SOq 0!3
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10 Exanples of urinary tract disorders include, but
are not limted to, stress incontinence, urge

WO pment®nce, beni gn prostatic hypertrophy (BPHGCT/EP2006/068646

prostatitis, detrusor hyperreflgexia, outlet
obstruction, urinary frequency, nocturia, urinary

YRRN -
R O e S
titmdded sleby getuskarses.i vity, and the |ike. 15 "Di sease

stat e&d&égoa%iu‘s‘&ﬁ‘i’er%ﬁfﬂdﬁ&‘&"wﬂm&&mﬁ&&%fuﬂleé's&i{tio%ﬁl}iesirable
tract disease states" or uropat hy" used
embeewth atatpe atrbyiateil twith' peyehmipb reologicalivespanbas 4 yntiqigetion of unreal,

TP s ORGSO S P

hemerateatitond capsitng @ics ovaenedramblieg; yestnossegd fague, feelings of
i di Lnary. tr i ncl ude, but

brfée r(11 E)l% c}a?%&?é%’%ée?gng\%% ?%%rtg f|i%/n§i%tgll aélg&%glo(ﬂal so known as

det r Udivord28 diylpewdmcty wiacty pr “owphthly” obgtinteothiangeablyurittet

i ffici : | i i tivilys -

B E bR in B P Pl HPBASBE dhilde n the iy trac.

Exeph pldedf, urimaty frsct dobrdermintiade thot atehet liohgedgesstress incontinence,

i | | i : .
I e T
bintlee ohethwuttionnstizl éelphaddgarocauiat nacdny ongncg piverctiertiladder,

asti ci ..o detr . h rrefl.exi a..(neur nj
BRER B i FHARL i R £ i L B b g
h@ﬂa_rdeeﬁitimimandjdteilﬂm‘.' i ncludes, but is not limted to,
ben! 18 arsg g% ets Ias%ocggtgg £ titlhqgfr:] rine(rBl?r'?lQ:f” olfr“%}irqgra!t%afzt disefa e states” or
stricture di sease, tunors, [ow 16w rates, di Fri ¢ tsy
f‘uropathyT a;ekimgteﬁcmiammblymith ‘sygeneys ofghpnﬁpm’gitmcﬁahmn_ the
R0 foRRchai®s in PR b BB n 4R Y fmbSth muscle
spitd inadentian chekingidésocdereduniedy stocapetor weidoes. Sytmpesas of the
i nconti nence nd the Like..., 30 "Pelvi.c
hIEYLaRERE Ry Y afe e il g Herabielbifaqer (qligdnogm as detrusor
bﬁievioﬂ:itvpg)i, outlét m)lbﬁh&itio:ﬂ, ;Gl!lﬂe@ dlshlfﬁciaglyﬁ_tahti ipslvic hhyp_erts_ensitivity.
pr os odyni rostatitis,,vul vadyni.a re itis, .
br onr st SgBPaer Matisd nitiaRER (R ptes bibis hoimited to. the
cheanss dyhg tomdtécatly maafestédosalrpehed, fseusadyl, sltered bladder capacity,

IR RS A AR TRTIIRAG T St

daEnysot Wpesrefiexid dndpas genid tiad deeh, derrudou in stubilith, anid ttieellilteo,

I'i ght Qi i ns, phant om.pains, ..shoqti ai ns, acute
pai n. OV ORISRy TS A G SPHIEE paeR NG s dsaypertrophy
(BRH Q nadth pastrictunedisasg it@m or N patdiys, didfiahldy e idifiké g urination,
%%grl and's I|l.lustrat eg dical Dictionary, 28th

PPYorPrERUBES PYp B9dH7 862906 PCT/ EP20067 068646 - 13
Saund@iiset Gospfativncy Phicludes bphisaot RAjted Td)@r@bal hgdermobility,

treatnment of .pai.n.is ta reduce.the degree of sever, )
B ST GRSy T DaE e G B Re o RRSIR e ke

p _ai n“PdgﬁaHSIpérb@ sﬂi/?:‘v'ity’ ’ fneBlldlﬁi, ibngi'anroiO Iﬁn&t@tﬂ €d,ipervad pairll, Iinterstitial

i sturbances and /or pathol ogical changes as. as .
sl P i pes B S E; GRAVER orERighRe. g Mactive
BM8d@Mmndkampé.es of neuropathic pain include, but are

not |imted to, thermal or _nechani.cal eral gesi a,

b i sRSins Biemp et Rl o aic et Paeoppr SHSr&s, or agony,

aRultap At theRaulat®dAbfispeidlizkEnervd &RiaRe The@ald pany types of
ef.f ect anount o d that

i ve amount'”. neans a a conpou .
Wﬂgﬁnc%iéﬁ’ign ot élanﬁﬂa o @HH]”%%P ) PL?WQE{ PHY gh%ﬂt’éléé)%ls’ acute
pdiali@flathasatlyphial Qlrop&hRIfa@L otk rédieadl Pemt neuralgia,
neuropathy, and the like (Dorland's lllustrated Medical Dictionary, ogth Edition, W. B.
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10 for the disease state. The "therapeutically
effective anount” wll vary dependi ng on the conpound,

waelc@easmIct at e being treated, the severity or PEEEP2006/068646

di sease treated, the age and | ative health of the
subj ect, the route and form of "admi ni stration, the

h d r:
p%{glgtglﬁ{tlﬁoo n]ganty phlgﬁgl%)ﬁﬂl ngc'?igérj%o%?%t%atﬁ{@ﬁt%f pgﬁl i¥ to reduce the
degfreenefdeebioy ef paamperceimskley aeédtment tudjesi.n" when

f )
tr ﬁeebl‘ﬁ%g%pag@ﬁ%ﬁ#lt n%e%ﬁ% ?Il% tp%leﬂ f\}g@ﬁﬁg r@hlet%npt:f(?r{aﬂiﬁ{u%ﬁl%es and /or
patbblogiceld:han 4oy rewplt ef mymigithnamadtonpksiops eftbe pgnpheral nervous

%Efeh{” ﬁﬁaﬂﬂﬁ%s of Eleﬁ%é%thlc?rﬂa I?;Ifcﬂl%e Rt ard ﬁ&q tn[in? tt"o rrﬁ‘al or
i sease s es: event ng i seas
sieahajcal hyperdgassi thgrinhleorghéchiuciall aﬁydtspma; nimbotﬁc palnsentrapment

e e not to develop in a subject that may be
gélﬁ ﬁ%ﬁh?%&%r 20 predisposed to the di sease state, but
does“ﬁwageetlcaébyp&mteyn@momnt dinspisay anwnpbbmmpouﬂdethat when

. PO e ¢
AL Sty R GALPLL R OB R AL gy omen
for the disebd stateallhs Vﬂhrptapmst,lcaﬂy efffackivg amelint& wikh garlyldependln gon the
g@g@%nrdé é}ssgaosg st’a%e ‘t%eﬁri eg' tr, dea?elﬂs hﬂ:gse}/e?{'z&r Ak %tlsggse%%agﬁn € age and
syarpt dadth dittbe sudrjars, the raat antgfbrm"af(adma{uttra‘tg)h tegudgment of the
ferrin reaction

atteglﬁg garagdlcz%? teﬁnarx é)r% tlE)lqer ?rrll)(? (gtﬂ]F:Ig %até)r% s under
appr ol teahe“mosﬂjddfmech sbdz\@” apat tithoscedeffined herdinC atted referring to a

?%ga{b?erlﬁct:ohr%orda éc‘élbg/(%gfe [ eé)roa de%l?l(%?ql%ldofk%Ee an aE)FC Is z%‘vteg A Preferred

reactro uces ndica
trimeephemrredchnpmmhuptefmmd debihitivecafsar. i |y 30 result

dire fr,,om“ a J.gagents whi ch
wer elcilnrn%{t gd|o|ry rea ngap%ﬁ&lsea%eh&atem rlrlay ‘be one or nore

i nternedi at es (erre{fenamg tlper distasedatie).et Imelsmgthlmmihswﬂiptoms of
and/ or ¢ hg BT el s lr foreop s o iy ¥ 8hed 0 or
nonencl at preligpoed torthé h1s@asé\ptpieg catdoesnotsyebapederne or display
AUTONOMIM v.t4. 0,?@ B&i % N Institute conputerized

syst em f orYPRETGHEP SIS T+ UPAC systenatic 35

nonmencl at ur e. (Chiahibitad g the kisedsd kg, sHpamrestieg tenlevwedo@nent of the
prepared usin | S(.r)yersion 2.2. Any open val ency

appear i nglg1 % Laier%rolf‘f)c IBngsé’Hlpg?meiQtrr ogen atomin the
structures heiig Ireﬂlelvimglth:@dile@lsé fistepr.ese@nsiag @fmgorary or permanent
2007 Q620 SRR BRI aREeAs of I ERBERTHE ot ¢ he

posi Thorsmeftregipresenitatting ahﬂ cedaetieTovirealrafe@thg to a chemlcal

A SN TR N R AL R UL

plroelsemtheiilﬁmaatematﬂ/sﬁﬂheﬁégmtmb@ucu It shSulIdﬂieapﬂﬁ;dlateﬁahat the
all. 5 stereojso S ted wi.th that chira
Sarisgn 8 PERbSRpR Ui Ry HRLTSF Hevier 2P rfoghpecessarly
Aallt plibdtlydpdm ﬂﬂﬁcdnﬂﬁﬂitl(fnl &dwb ekt s &hechl Wi iiaa1BtRlded, i.e., there
her%i n bg ref erenc
may be one Or more 1ntermed1ates which are produced in the mixture
which ultimately leads to the formation of the indicated and/or the desired product.
In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. Chemical structures shown herein were prepared using ISIS® version 2.2.

Any open valency appearing on a carbon, oxygen or nitrogen atom in the structures

herein indicates the presence of a hydrogen atom. For convenience, the [IUPAC
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in their entirety. As already described hereinabove,
in one aspect, the invention provides conpounds of

wo eoombx@dd : Ar RCRd 3 RY p NCR Ra Ro R 10 OPCHEP2006/068646

pharmaceutical Iy acceptable saLI thereof, wherein:
pisO,1or2; 15 Yis Nor CRe; Ar is: (a) i ndol yl

| Yo
Iﬁﬁ{?g&lfg}{}ﬁ? Bbéltn oog?‘e%f%saeflfa;t}gg dg%e zltnlcjitré@%‘a b&p%hnd?&@crlbed
hﬁdmzslslwwrsle)ffdaclf@mlﬂaom i ndazol -4-yl, indazol-5-yl,
i ndazol -6-yl, 20 and indazol -/-yl each optionally

substituted; (c) pyrrol o[ 2,s3-BN del sel ected from
pyrrol o[ 2, 3-b] pyri d-4-yl, p o[23-b] pyri d-5-yl,
pyrrol o[ 2, 3-b] pyrid-6-yl, agd N

pyrrol o[ 2, 3-b] pyrid-7-yl, each,optijonally substituted;

(d) benzi m dazol yl selected from benzi m dazol - 4-yl,

benz WMhicaaes pcgl.ral'ggrbspm 1S prSpeat i @jglzqgmlczg_sypctugqq i 1s intended that all

BEREishmdAzdociated witle AP PRl 2Bsh hye en%HR%EésE&'B?EHe skifdture.
benzof uranyl sel ected from benzof uran-4-yl

benz6f prigatssing |publigpsinn didgn Wiedsheyein ageh](ljcorporated herein by reference

Rengpbhian: 7-yl, each optionally substituted; (f)
enzothlogﬁenyl sel ected from benzot hi ophen-4-yl, 30

benzds Hreghdascebed herpaabaiehingpieanpdast, yhe ingepdion prov1des compounds

LRijophen-7-yl, each optionally substituted; WO

2007/ 062996 PCT/ EP2006/ 068646 - 15 (9) benzoxazolyl

sel ected from benzoxazol - 4- y., giepzoxazol - 5-yl,
benzoxazol - 6-yl, and benzoxdzol -Y£yl, eech optlonally
substituted; or (h) bengotHi e ected from
benzot hi azol - 4-yl, benzothi azgh =5-yl
benzot hi azol -6-yl, and benzqrhqazollilyl each
optionally substituted; (i) benZ|soxazonI sel ect ed

fron1benzisoxazo| 4-yl, benzi soxdazol -5-yl,

g aﬁcam&g@pﬁ\ paq% sgxazol -7-yl: (j)

|so I azo cted roﬁ1ben2|soth|azol 4-yl,
bﬁzmsot hi azol -

pis0O,1or?2;
Yis N or CR";
Ar is:

(a) indolyl selected from indol-4-yl, indol-5-yl, indol-6-yl, and indol-
7-yl, each optionally substituted;

(b) indazolyl selected from indazol-4-yl, indazol-5-yl, indazol-6-yl,
and indazol-7-yl, each optionally substituted;

(c) pyrrolo[2,3-b]pyridyl selected from pyrrolo[2,3-b]pyrid-4-yl,
pyrrolo[2,3-b]pyrid-5-yl, pyrrolo[2,3-b]pyrid-6-yl, and
pyrrolo[2,3-b]pyrid-7-yl, each optionally substituted;

(d) benzimidazolyl selected from benzimidazol-4-yl, benzimidazol-5-
yl, benzimidazol-6-yl, and benzimidazol-7-yl, each optionally
substituted;

(e) benzofuranyl selected from benzofuran-4-yl, benzofuran-5-yl,
benzofuran-6-yl, and benzofuran-7-yl, each optionally substituted;

() benzothiophenyl selected from benzothiophen-4-yl,
benzothiophen-5-yl, benzothiophen-6-yl, and benzothiophen-7-yl,
each optionally substituted;
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10 5-yl, benzisothiazol -6-yl and benzi sot hi azol -7-yl;
(k) indolinyl selected fromindolin-4-yl.

WO oal62996- yl , i ndolin-6-yl and indolin-7-yl ; POI/EPDP6/068646

1, 3-di hydro-i ndol - 2- onyl sel ecbed from

1, 3- Di hydro-indol - 2-on- 4-yl,

1, 3-Di hydr g;i nd 4 5.
13-Di hy drgg-)l N dg+ zéxe&'aI §%&}ctedlfgon§r?gnzoxazol 4-yl, benzoxazol-5-yl,
1, 3- Di hydr o- i ndbé¢nz@xamal-B-w.land Reniosazqld) ylagagh opadmdiyeubstituted;
from phenyl and paphthyl, each optionally
substituted; or (b) heteroaryl selected fromindolyl,
i ndazol yl , (Ipyr i bénzpthiazohil esigoted fr@0 benzaihipiql-4-yl, benzothiazol-5-yl,
pyri mdinyl, py vk < PV [ az .
thiazolyl, i So&ég%%ﬂ}{&’yﬁp o,taﬁlﬁg)gg%’dt{an a%gaéqc}l OIp,tlonally
pyrazol yl, qui nslbisnplted; i soqui nol i nyI gui noxal i nyl ,

benzot hi az E)l:) yl ,egc%ﬁég{z%ﬁg‘%f%cted fp {12 %gpoq%%/l Bdnzisoxazol-5- yl,

benzoxazi ny
optionally subsbc’trtzubwoaﬁwlalhd<kr¢n21SE5a2(0b}7 ybpti onal |y

i;glsz)lalt E;Ie Pﬁ;ﬁ&&%{omlfégﬁ)f lgelecté(ﬁi;r d%)ﬁ%hgl?gtﬁékol 4&&1) ‘Eglmsothlazol—
each i ndependenmy;/ blesmsotﬁﬁzc(le@ylrnyldrb@gamthlazcbjﬁ # kyl ;
(c) hydr OX Indo é}g)selgét?cg%%%l 1@“} n- 4K Z)ln&()elﬂlv—\%— 119(!%1% 6-yl and

(f) R2 and to e
are attached nmydohmﬂnylaor opt i onal I y subst ituted four

2 RS ARSI S iy 2o

PCT/ EP200 Shal
addi tional het e#qhtlohDﬁr—;ddem:ﬂr&hbl Qrcmrﬁwl 139Dai’(}dr<$;in(Rd—2—on—6—yl

SO G S it 5 oo
R' is:

(a) aryl selected from phenyl and naphthyl, each optionally
substituted; or

(b) heteroaryl selected from indolyl, indazolyl, pyridinyl, thienyl,
furanyl, pyrimidinyl, pyridazinyl, pyrazinyl, oxazolyl, thiazolyl,
isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, benzothiazolyl, benzofuranyl,
benzothiophenyl or benzoxazinyl, each optionally substituted;

(c) optionally substituted arylalkyl;

(d) optionally substituted heteroarylalkyl;

(e) cycloalkyl;

() cycloalkylmethyl; or

(2) branched alkyl;

R’ and R’ each independently is:

(a) hydrogen;

(b) alkyl;

(c) hydroxyalkyl;

(d) alkoxyalkyl;

(e) benzyl; or

() R’ and R’ together with the nitrogen to which they are attached

may form an optionally substituted four to seven membered ring



al koxy; fluoro; or hydroxyal kyl; or one of R2 and R3
together with one of Ra and Rb and the atons to which

wWo bay/0620% are attached may forma five or siXx PENBR1006068646
ring that optionally includes gn additional
het eroatom sel ected fromO, N and S; Re and Rd each
i ndependently i s; ) A%
Rd toget her for ffnrat:é‘ﬁ'%?g g{rblu:(%%l?hé\?\%é?%?%gﬁ?gﬁtgﬁ sBBffed from N,
hydrogen, al kyl OandrS;-OR , wherein R is hydrogen or
al kyl ,aQr one of R2 and R3 together wth one of Re and
Rd together with the atons to which they are attached
may form ahydyagento six nenbered ring 25 that

s optionally h&;glgldes an additional heteroatom sel ected
fromO, I\Pan ’S; and Re is hydrogen or alkyl. It is
to be undealsylpod that the scope of this invention
enconpasses not only the various isonmers which may
exi st but also the various m xture of isoners which
may be 30hjdpgexd. Furthernore, the scope of the
pr esent in%]%;lti on al so enconpasses solvates and salts
of conpounds”of formula |I. In certain enbodi nents of

10 formula |,hplrbsy;1. I n many enbodi nents of formula I,
Ra are Rb Qlkgxhydrogen. In certain enbodi nents of
formula I, eand Rd together form=0. 35 In certain
enbodi nent fuab;dornula I, Re and Rd are hydrogen. In
certain engo(gi nens s of formula I, Yis CRe. In certain
embodi ment Y0P Foriula I, Yis N WD 2007/ 062996
PCT/ EFROOBHIBR64 R’ togellier withaeretod R aedRbali ditrtagonog to which they

fornmula | is 1. In ny. enbodi nent s %for.rrul |
5 Re i s*Ryditslehmer o (U S BrSibher Dedbarodb i ipctudes an

Rl i s opiddiiaial fetsroastinm seitcee @omlQ, Maed 8y abl y
optiopal | yo8ubstitute henyl or optionally
substlﬁt%ﬁ% %aé:\%m({?y?ne(%{} YB5"1'n certain enbodi nents of
formula |, hi®lkogen;optional ly substituted aryl, Rl is
optional | yal}%ulbst ituted phenyl. In certain enbodi nents
of formula®™" Rl is optionally substituted aryl, Rl is
20 optional | yosRbsid Rubettharapih ka),essy br =NR', sdetedni R’ is hydrogen, alkyl,
enbodi nents of fornmula I, RL is optionally substituted
aryl, RLis 10%°ptionally substituted
napht hal en- 1- yl —~OR®, wherein R® is hydrogen or alkyl;

or one of R* and R’ together with one of R® and R? together with the atoms
to which they are attached may form a four to six membered ring
25 that optionally includes an additional heteroatom selected from O,
N and S; and
R®is hydrogen or alkyl.
It is to be understood that the scope of this invention encompasses not only the
various isomers which may exist but also the various mixture of isomers which may be
30 formed. Furthermore, the scope of the present invention also encompasses solvates and
salts of compounds of formulaI.
In certain embodiments of formula I, p is 1.
In many embodiments of formula I, R* are R” are hydrogen.
In certain embodiments of formula I, R® and R? together form =O.
35 In certain embodiments of formula I, R® and R? are hydrogen.
In certain embodiments of formula I, Yis CR®.

In certain embodiments of formula I, Yis N.
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In certain enbodi nents of formula I, RL is optionally
substituted aryl, RL is optionally substituted

woaphosmben- 2-yl . I n certain embodi ments of f oPEIYER20D6/068646

Rl is optionally substituted heteroaryl. Such
het eroaryl maybe sel ected from i ndol yl, pyridinyl,

thi eﬂyéerﬁafnue(n%]éldl eﬁ%rolfﬁerg{un%/i Plg.iS pyri daz| nyl,

pyrazi ny 0xazo I 'soxazol yl ,

i sot i maoy gmbocilmedazxﬁlfqmnulpyﬂ?az&iiwogenquu nol | nyl ,

[ soq oy I

oot SO AR | SR DL Mgyt e

omcrrraﬂabllﬂgﬁtlgubtphetnut @d@ptiomaﬂﬁmbaulmtmhthmmtyh of
for [ bst | L ' l5. -
cor ) Briin SloodnBl P Risols PO R drdfhfl Bk R s
opiaolallg sybisfititedphengl.yl | i ndol - 20 5-yl, indol-6-yl, or
i ndoj , [ bst |t .cert aj -
embort ibirerfR iRk ooty £ YR drhlSh ) bRiGRA AR i
bptdmallﬁsqfdsntlﬂatmam]phalml ly substituted. In certain
enbogdj S r 0
in doﬁi- %_Wéfn er:Ql{;on({ugle é)?ﬁgrgl R.{I % tlsl ot%l?%h%lﬁg% &%gﬁf,\][etd%rﬁgll{ i3
optianaia ki bstisubd bapthal deh-il gl.i ndoI 3-yl. 25 1n certain
enmbogj S r nal Lt i.
" ndoft- e PRo Bt of chmuly. Ro GRBp i R R 8
opﬁdrmﬂ&bmlg,stisuhtnmhmhzédl iZsyll ndoI 5 yl. In certain
Iezggf I T tafn e on({ugl;?t]t'lslo?for laI %‘DtisI %r‘gl%ln?ﬁ,}f s&%?rtatfl]tedlﬁte?%?aryl Such
bcpibnoaryh hiayf bsutlsdted frbmdndsly] p;zmxlhnyl gﬂlenyl Ifmrac gy p@imidinyl,

| az nt SazOfl f A7 l%hlaZolFil sI e 28 180 al lo#ylsllrjnq z§z|o$ t edazolyl
%quno W B PReask o s SRR e S Ry > PR
mnqhmy‘],aboqu—n?olmlyl qqmonxmlhnym tﬁngldthlaqmlylnbd:nznﬁﬂanﬂIbenzothlophenyl or

ui_nol qui nolin-7-yl or
%I}Zﬁ)c()"fz’mr?/l Efag}f oPtéba{lc?ﬂy flglrt}éa/\ | y, substituted. In

certhi cnartanbmibothmbsts@f fdrorutail, ®' s, opRbnalsy opttitored|ihgolyl.
substituted quipolin 1Cer )
? or i g b B fiobiatmvge & By S b B By hoiZhyt indol-
b4yl, et dl & y1, @nibdeli- Treh tachafptivanligdubstitnteRl i s
pyridin-2-yl ridin r.i |n4
opt i g‘n%ﬁ“laﬁfy%'%"o‘l\{?]?‘&isé)é §°r¥’ﬁﬂ*’c£ﬁ gs nsoésla‘?r?/‘}’é%?l éﬂglf cach optionally
fudnstiwliteal. |, RL is optionally substituted pyridin-2-yl.
WO 2007/ 062996 CT/ EP2006/ 4
o SEEATCETR o ASIoR TPy - oot sF R e isin gl
pyr i i mtaﬂyémbddimeﬁewstoa fmnﬁmop ' rfpﬁaslsaugfsutsmmdi & ihdolRLyl.
erbol sserserm S HgRh kB T R OB Tty s b knife sy
qui Nhx@ktathydmbodimesBrof ajrmmbadbpammy@ﬁbshmtaw isandiol- 3.
i TR g A AT b PrteriaR sybiinwed iyjpdgost.
qui NDX@&krtiatir @nlyddimeasof eptivtng R wptlsmlstsumsmmdd islifidol-7-yl.
certain enbo nts of .fornu IS optlo
Sohel R Rak B TR L R b orlop iy SRS iR andpagion.
of fordsadam dmbdﬂlmleﬁts@@fdrﬁﬁadl ‘Rrrbsdmﬁd fdlinu2-g1 fqulnohn 3| yl, quinolin-4-
enzot p n,cer enbo nt or nu I,
BB R p i b B by e 2T Gerah eash Sy Ay

gubsﬁ@lﬁédal n enbodi ments of fornula I, RL is optionally
SUbS{nI (gelflttalenden?beondzlr(r)l)ér?tzsIo?¥ormullaI R!is optionally substituted quinolin-6-yl.

In certain embodiments of formula I, R is optionally substituted pyridinyl.

In certain embodiments of formula I, R'is pyridin-2-yl, pyridin-3-yl or pyridin-4-
yl, each optionally substituted.

In certain embodiments of formula I, R' is optionally substituted pyridin-2-yl.
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such enbodi nents the benzoxazi nyl may be
4- met hyl - 3, 4- di hydro- 2H benzo[ 1,4] oxazin-7-yl. In

weeovasr9enbodi ments of forrmula |, RL is opti opel/ER2006/068646

substituted benzothiazolyl. 15, n certain enbodi nents
of formula I, Rl is optlonally Substi t ut ed

be”@&kﬁﬁf’ém@o&{ ents o? o“rﬁ{uﬁﬁ ! %nzot o ot?[(lgedﬁy% nf‘3 yl.

I's optiona s tuted
cert hi wrt@nb@mbqrhmtstsm forovutal, &' ls opRDnplly supstitotedipyyidin-4-yl.

Subold b B REIERRR 3 Ry | &' id dhRRGAL stﬁg&‘aqioug%p&ﬁnyl

of formu I'S optiona ysu sti
| n chrceatiam entabineetstos iomuflol, ﬂRullsa1u|m0men128ylaptln@mm%fyl

B B ) o A R
sbisawodd. 4-yl . In certain enmbodinents of formula I, RL

' S 0134 ée?tfsl 'é 1?&#{8%{1& oﬁq‘%ﬁmﬁgi RS gat%hau élu%stgtg[)édﬂ 10xalin-6-yl.
be n zbwa:zt@hyftmbddlmcmswé fcnrrmm:)b& meIptionally s‘ubstntuted benzd@iiophenyl.

Ip)S/r Ip e&}( in «?‘Xlgdzoq ?ﬁ 8¥X 506 z{TIF ﬁ{hmgﬁglﬁ\&uﬁstltu ed benzothiophen-5-

Q,chlorophenyl 4- chlorophenyl or 25 indol-3-yl. In
certaj | npAt r ,

in doﬁ‘- (%_rt% ,%{ﬁgﬁfﬁts%{‘ff rglunzyi %Oﬂs Q?Ar inﬁl%y gu%gtﬁghetﬁ 1t%éilZ?xIazmyl In
swhmuouimmts the ts:uodxamntnhdaymct meﬁh{y113s4 pihgther 281 vy

I r |ndoI yl. In certain enbodi nents of
ﬁL Zg %am}l\? I's |ndol 5-y|. 30 In certain enbodi nents

of f br centam dmboAtimiestsiofi amnila B Ry is, o;jtlndalbodub&itylte,d benzothiazolyl.

i nda oI i.nda reach. o
subsi? ttaméﬁmli) X 1%18%1i§| o%?%m&ﬂ n%n 59 tlongﬁy sub é’[}l aeglbenzothlazol 2-yl.

[ nda]zmntertﬁ}ryémlmdlmﬂniab(ﬁ For6ruyd I, RI' s cq&mhalﬂynubsﬂﬁo@r’mntcshlazol 5-yl.
of f azo

e rrbofél certa n erfcl)lf ﬁlments of gqrmuAr ? 1&00é)t10nacl? u%st?tu‘gfd qenzothlazol 6-yl.

ormul N2l M dazo
ben ZIrmadtamoémlﬁo(y]Inpnts 3% fdveruza I‘nRﬂi azgitioBalyl substituted thlazolyl

bR adnen S 3 B i%@?ﬁ'bﬁ' PR wbHlGE dleor-2-v1
or _bbnimiriazsidifieyi: of MEMRAOT RO 620661 AGTLERR0QD/ DREE46) |
n cert al n nt S.0

b onz Gl Gh S TR R LR R PP N SBipBlyseRist R el
benzbxaz@lnefalyddimeas of Gptivtnp R ys spios hlilyt mnﬂaetdutekiﬂ)eﬁm}dazolyl

enbodi nent s era bhenzoxazol
ool Bl en GaiEpREE i LR S RER: Rt Bopdsmethoxyphenyl,
pyridis-2o@n2-ofdtli edypHenyll, 4- inethoafpieank 5-chlo,rolﬁlenyl 4-chlorophenyl, or
g@gﬁgfrr an-6-yl or benzofuran-7-yl, each optionally

uted. In such enbodinents Ar is preferably

b e nzof wtaﬁr émlyd dioen e 26 il £ A 1y/ih doladigil, imfod 5-yl, indol-6-yl or
PBleang tneh @B He Lot ath SSbo g Ra oty fdol5y

bemdoL biyen- 6-yl or benzothien-7-yl, each optionally
S b SR RERRHLE D0y 1 Bt 7Pl
pr ef Br &pfash éiﬁlbbzdiltnbh@ }@lﬂ ermuda I Ar id indei-Uajl fin &b diyiEAd &ol-6-yl
grfelﬁfgg{qquiaﬁoqac% og;‘ilonally s1|;]‘t§sgc)1ttuhtegl Zl%l s_uf:'fl )f/:}n’bodiments Ar is preferably
indazol-5-yl or indazol-6-yl.

In certain embodiments of formula I, Ar is indazol-5-yl.

In certain embodiments of formula I, Ar is benzimidazol-4-yl, benzimidazol-5-yl,
benzimidazol-6-yl or benzimidazol-7-yl, each optionally substituted. In such

embodiments Ar is preferably benzimidazol-5-yl or benzimidazol-6-yl.
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benzot hi azol - 6-yl or benzot hi azol -7-yl, each
optionally substituted. In such enbodinents Ar is

w@e@e6abd y benzot hi azol -5-yl or benzot hi azol - BEEP2006068646

In certain enbodi nents of formpal, Ar is
benzi soxazol yl selected from Dbenzi soxazol-4-yl,

benzhﬁ&ﬁ(ﬁfﬁo&}m O(My,:njen o ?drﬁ%WF%(r) SSDC){I&O}QIQS{I 4- yl benzoxazol 5-y1,

benzi soxazo sSuc ments Ar
perebuazabbyyl blebﬁngmza]zayl Bagf Oanbﬁhwbs@waeziolln Bugt embediments

%g%t??%fgrtaﬁl azok(ggﬁ%ls ct e%ﬁ?&ﬁa@o Idb%nm sot hi azol - 4-yl,

benzlmmﬂalmmbocﬁmwts o énmivdol, Air avtpinz@fuydn-4uyltl benzofuran-5-yl,

| i S :
BEDEARSLL AEBhr el 1 A0 SHRL USRSk Engpaimenc
Anisgeefeaibty t@nmfdraneiﬂybmdfenmmmn & yl, anAmars praferably ghzofuran-5-
?Ielectedfromlndolln 4-yl. indolin-5-yl,

ndol i n-6-yl and indolin-7-yl. In such enbodi nents Ar
is br@fterrafbhlwdlm@msrmf Sorylulk, Arnctginzeth@nyd-yl, benzogrieadyl,

ﬁé@%%{ «%Ae Q&fiop{)e 0?{ nélfll & 94 eaé‘[\r éi 8H¥ substltuéeéi. In such embodiments

Ay B- plﬂifhlyibb&elnmihienﬁ y]mrébeykqthlen 6-yl, and more preferably benzothiophen-
%_, g Di hydr o-i ndol - 2-on-5-yl,

,y - D hydr o-i ndol -2-on-6-yl and
1,3-In dwtdnnembnihmeﬂt-smﬁ formylla L, |An ishenhotbiaoli-yk beiszoflriazcd-5-yl,
E&%fo%r %z% % C}/J[ b§ ‘tc)jeqzo%laz yli] degcq %ptgograﬁ\ég bsh {%ed In su<f‘
ér&lbndlh&nts ArAg preseralrig bbt}doxhlawdi-ézylloy bemotlpyzal-6kd[ 2, 3-
Em%f ! de¥ta n eenA::ohdlr% rtltlso:fer I I%S/ P :%ﬁt gt%e%tilesg)fazlolyg%ije%{éd from
bﬂdﬁbx&oyﬂ yl lh&dnboxﬁzgﬂi yl, hdrzﬁsoiazy)l -yl Blmihb@iziséx@z]olﬂ—yl In such

BOPRERS Akl RARhe o SOt b o ot 1
pyr rbi @Etﬁuﬁerbl}cpymleni‘es@f fdrm]nﬂa bwridhenfiRotBidadlyl/seiedted f15dm
| b tit f [ ional,l.
B De BB g o S e B B 6r daf 8 o piRutyry 1
suchshitodireehts Ad ol préfesablydeneipd thinaal-$-yl ebrstis thiaadl-6-yl.
i ndo L bst t . .
| ndagorgin PiSieal oy aRa BOF Y HetiRaigtGEom indolin-a-y.
Blldlbﬁﬁ-lSt—le mdohmﬁaﬁ @hd rdpllin 6Fylo pini snnlabﬂnjzso&lutmts' At ed
t [ bstituted
bR et 5 OF Pligfh- T2 tore preferably
opt | bn@krtain antstimentsed forpynd DIAD 2], 3-dil ydys-irttob-2ydn ydkelected from
tl. [ 1) ti ) |
O AD B0 BRI T BLRYL Byt M2 on o
a[d)DGJDﬁBm@ inA6l-2 Snﬂqsﬂolln 4ugh emlbdtﬂmlﬂéts l@cr)éd prleferngly 1,3-Dihydro-
t ndol - 6-yl, 3-cyano
}“218@? 2B %//13’1 OrSP?rii]%%@{é 1?191‘?53[[2 f{lﬁxy met hoxy}/i ndol - % yl,

2- net d‘a:yﬂairndﬁ)ﬂ)ocﬁmyht;s of fd’i‘ﬁiuﬂbyl AR GO d Blyl indadol@ly@pgrrolo[2,3-

hfpﬁ@fiﬂog{%}l r‘?(HBPn _y)ﬁrlﬁg{cgutgaaﬁba?/ h &B}A][)oglrg}?nts Al pregeragl)ylndol 4-yl,
ifrdbl-8 IQIII Gh Al - y15my1bg7]yﬂ'|u5ddzﬂﬂm|mdﬂazy] |5 yl, 1n(}azol—6—yl, indazol-7-yl,
ngi_mal E%%%h‘l 1%)/])( %yr?n]@f%%b’] P\Ha 5@/931%7%010?2% B]pyrid-6-yl or
yri’@b EB{?) BMMHESX/ lyi éxdlopBonydlly sﬂll?]stlhlllted OWHeeOAr Boptionally substituted

anoyl 1 ndo t.ha
BB aS T er e sy Fton Ay SRR bR O Rtopsianaly gybsituted
ﬂcﬂdol 61’341 awlerer Atyis opfloSdllyQli Bstidutey a6l DlAr &1 bre preferably optlonally
SR e ety b AR Lot vt
&tﬁﬁiu@é@p;&iﬁ}f [mctazgi yr 15y1yAr 1sl@o@)fﬁéf@ﬂa@fy?ot¥ﬁoblllﬁydhlbghtﬁte&l'

i pdazo oxyi n

RuFBaoy P T8l g orsnilbeaiak @olrlpx?/ i

5- net hoxyi ndoI 7 yI 4- et hoxyi ndoI
7- met hoxy- 1H i ndazol - 4- yl .
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In many enbodi nents of fornula I, one of R2 and R3 is
hydrogen and the other is alkyl, preferably methyl.

wd.2oornees t ai n enbodi ments of formula |: p i s BCT/EPR06/068646

CRe; Ra, Re, Re, Rd and Re are,,hydrogen; Ar is
i ndolyl optionally substituted™with one, two, three or

f f.
R e A R e N e
alekoxginpbayl, Gxgyane (ndeRpedl S DpthiaRyindol Gblﬁﬂan@@)iy Ridol-6-yl, 2-
e R L
Q@thqxgtmpehdghtéll-lyetﬂlpdymg@rﬁ gk 3alyknd 1nd§114-|y15 7Fﬂhm11yindol 5-yl, 1H-

d f
{gégtﬁlkdg'd“?‘lr %/ ngéfutgylgﬁ{oﬁy na;%ﬁ s'ﬂ ﬁhxl'ldat‘%éf:@ f 1H- Yfﬁ'a%] § glf
sebslindelenyk 3eachyleflfoatylicdoli Syl, Vﬂhk@p@mtbmﬂy %e:hrbemeahndol—ﬁ

{1 P X a R e BYaN o AR BN OB oy 111 tngaao sy, 11

Rzlamicy R37101310hg+6rcryglemndwir5 gl, BheetbonetHledaIOkwyl 1H-indazol-7-yl,

PRfbFE TP haalnHt it B RO SED R 6 D Ror o,
pyrrcslu[:’zh3 b]mmnﬂriwhﬁsmﬁ:thpxy i;le_néﬁmi -&byly7- medrﬂxyiﬁdyly o, 2-
88haialil- sl RO R IBRA S Sint FO BB TR B
rr;eda)zgmlnylbl ’(}p't,io&)ﬁahd’atyos;hthmtimOéd M th one, two, t hr ee

g{ kf nt'lrglanﬁ ugrﬁg)/oélﬁ Es of or ?L ?18 Bﬁgfj%n 3y1s %e(hr%%éanﬁ%r}({ t_ﬁl%%]ther is
alkklyplcefecmﬂﬁhiesﬂ}’l aI kyI suI fonyl oxy, (CH2) g-S(OrR";

" ( C'_?r%&rtamge%lhl?ocf) me %'f'%%glulg’ P pcg TQIS?%% Ew'll{e rﬁjaaqiﬁhﬁ are

S T oM and*each
hgiro gand dp endéwlyl gptimyldﬂpgﬂ)mltmtedaifﬂﬁy bl;le Rio lthrephxe lf(ydr substituents

Bithad P ter ¥ RR oS gty nbapSEBBIRo Y o
elagmulﬁfnymgmopﬁgl s<mss§1|egfaer<om>qs&mm £d CHoRANBRFRY by, —(CHa)q-
YRR PRy SR B TRV e BBBT K R gl i
mﬂdp@glemtly\hydregdnh& aliityleR’ 1$ ﬁh@lykpbfl‘,ldlpyleéﬁ:ldilﬂﬁ}ﬂloﬁﬁdolyl each of
PRl oo syny SRRSO b nb. TR 2GRl et whicn i
artbpdhideriiy seledredi fBorp akkdye Iakgigy cszICEiF/ahEagb Ffa-l?d(l)k}d) r6haloa1koxy alkoxyalkyl
EPREP ot ek PR G o bR e DTt & i Drdgfhoty
ﬁi@thleeIn dgdlé atgdomﬁ%ts;a&orhyyidlg@gﬂm 4?::1J k;m(fﬁ)l 5 yleléld\?\}—?—ﬁfl grnigdolﬂ-yl.
R eRERou e L2 o PeeBhy PRk S88A0Habpendent 1y
sel enqlt @dtafr @ndbalikghts Ofafdmw? % gﬁ& 0, Y1 ajﬂ_iﬂkakm’ ,R_°,Sl?d61nrd RfRe_are
ﬂactr:g%ng %F%&F%Hd C%?To?@wé @snat ﬁ&éﬁheé%gb (ar fpér Wb’stituents
é)arcg Inddpehdenttly@eieded frod, allyichlleaghadd, hRloallkdy ha@alitoRY) cidho,
r

S ray Py R Be PSS 3 <o
€ bOJ-INRAREGwvdre § iomes; | rﬁs\/\Eomtd’teraﬁH cdchof R§ R%SahdtRflemt s
SR 0, ot SRR, SERERLES i e
aﬂ)ﬂf(ﬁ?ﬁ]@ kddstitoed Wit oagtabkihlrée Cﬁ'rfduloéﬂl@ sttt etd e@Mh fRAidhSis

%wh)e&ﬁqet?ﬁrg akyie rﬁlgg)s% gly K halg rheafloearlkay ll}éllonﬁgor)](}j/l alkoxyalkyl
Wﬁfdﬁb@[aﬁ&yﬁ abll P}E bORZanyll R iPNydro b \?hlﬁe th} PyHel 6 aBic |preferably

rr

‘Fr)% Ecﬁ[ ﬁ]PJ Slallloﬁé]megtsﬁéxy may E«; ]é].pé%oé%l ﬁ[ dazol?]Sp% in azol % yl or

PitaF] 0§12 18 sidhppai b odtirhetk Ar QJprBﬁéfdb@j iafZz03-5bj1 RY il ddz&i= 62 b1,
In certain enbodinents of formula I: pis 1; Yis CRe;
Ra, Re, Re, Rd and Re are
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hydrogen; Ar is indol-5-yl or indol-6-yl optionally
substituted with one or two 15 substituents each

wo paeperdent | y sel ected from al kyl, al koxy, haP@I/EP2006/068646

hal oal kyl , hal oal koxy, cyano, P Ikylsulfonyloxy
-(CH2) gS(O r Rf; - (CH2) gNRgRh; or - (CH2) g- C(=O) - NRth

V\’h,erﬁl % t'&ﬁ &nl%dl enfs o'f?or u‘fzmhgdg P &21s C@iaq{ae E)I% Ofid d R are

IS 1n ependent rogen or
bY@nwn opis pmalle[y, %wbmldylwpedn@}y@gbsmumm@l auiet two, three or four

%ﬁ{uleflfé%Q&hsmldglﬂeglagﬂ't%%%fec% fISb%Jl & gﬂﬁg)i()g ﬂ}ﬂ?l Mé)alkyl haloalkoxy,

oXxy, cyano
wmowmlmonwpxﬁemaﬁdxqfﬁ(@au%&ykcHlamdﬂbgﬁe wf- (@znr@@r@) _NRER":;
el 8PP MO 025 0t I g LSRR kns proen o
Micgl; RRe phiayl, (Rnidirmé, or Red cdyl ¢adReofavtech tsypgtiogaly; sumumgd ‘with one,

vﬂ? %%Je o? f&ﬁk tSl% stlt&qgszegl:}% o1 nﬂ(nd? Rt 1h %{b%h gé/n t@%gf&t,t{s{i Htoﬁldalkyl alkoxy,

S eac
swhedtaé@l hfa]foaﬁthlhklphﬂmay Ia&myyaﬂtpébohydmkwaiykwhd one of R* and R’ is

H?Aé?_% K%é}/eﬁllle %Yhaeli] ?s a&@%@(&%%lbgrﬂﬁhgéﬁn Slé(fl)l %c%i?&@ltrs IXr 611ay be

pyrrdlp[2r3 b$pyfr1de¢ﬂprm012>[2 avdpwak b ybfpyROJo[RY; b]aymid Biylios

r ; :
bREABRET P YR Shna it arcte e RIE B e hagria-s-i
Dlnpiﬁ]trdn[@éab]gyrldsfebf]ect ed from al kyl, al koxy, cyano,
hal o oal and al b My e
nal o, Sk TR PRI kRN TR e e
hjrrogdnhér is 1ﬁd(d|-56y] qQr md(df(ey]&lqjtyonaﬂy dmy)bt.ltuteld widr & or two
%g;og ﬁll n %581 fr)lfcieé;%ﬁguth seiecwa% 10, Ql%(mlgaﬂ{o galRahal nggl I%aloalkoxy

e are rogen, JeC oun
;abealkﬂspﬂﬁeﬁglnkﬁdr(@blz)‘qcﬁ(@wRé —((EHZ)QrNEgR R}t‘m(-NHR) 12(=R-NRER";

%vhé Iqkls ﬁ Sol rd1s %%ma(g\?o 53:1 gac rl]l ofqgelge C}ldﬁ:gen(%:n{ly aﬁﬂrogen or

areas’ Fern
ﬂ@ﬂ?Rbfs‘ Zbﬁ&fyl Bﬁf[érﬁﬂ&@@ﬁdtﬂﬁS@ dfice erZﬁ/ldenmdemlﬂz)amtluents independently
f.formul a Yi, S
SRS TR T B SR havo. TGy oy gl Akonyatkyt o
hydtoogéyl;and onbef Rt et Riis hy(ﬂioggﬁ whilkt @k eiladn liy/allogt fryflerably methyl.
In certain e

¢ oo R RO IR s Bht ot Ry R A e

bitrnydn; Ar 1sopﬂaz©nal3ll ysr mdbsdlia- ﬂto@dioﬂaimmhydtuteﬂ Rwithesiteadrnwo

nt f t
SREEPT R BrpreomiPelecsariogn BTE AL BRE bituaaptiot. hatoatkoxy,
mﬁlydﬂgyldlﬂfoﬁglbkﬁI—QCHﬁ)qcﬂdomRﬁt $CH?) R @ -I(CH,RAC([=0)-NR*R";

Shirs s Beba i BRIHAI Ay Yo TR S iR QiRlaTdsntyhygrosen or

filayloRl B phényl B@uorsalkyptlbsmmlabdi yneatb&tmeuﬁedslmstyducnt&lndegen dently

opti IIy tituted hkF?:? en- 1-

st rantuSbRRpb-e: FRB.elSE gl g St or

Byskyalltil;edd any bf RRind B’ is hydrogen while the other is alkyl, preferably methyl.
In certain embodiments of formula I where p is 1 and R* R®, R, R® and R° are

hydrogen, the subject compounds may be represented by formula II:

?r
3
Y R
R \/\N/
l,
R
wherein:
R? and R’ each independently is hydrogen or alkyl; and

Y, Ar and R! are as defined herein.
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optionally substituted naphthalen-2-yl. In certain
enbodi nents of fornmula I, RL is optionally

wGeuwsnewed ed heteroaryl. Such 15 heteroaryl nBgDEP2006/068646

selected fromindolyl, pyridi _ni/i_, t hi enyl, furanyl,
pyrimdinyl, pyridazinyl, pyrazinyl, oxazolyl,
thi aﬁ1°<}e¥t]'am érﬁt%%]ghéé'oif fdrﬁq%ﬁi‘tla%?s'dﬂl I m dazol yl,

pyrazoly |soquinollngl gui noxal i nyl,
benzbt w@mrybodlmemtmf frred 11, drerfdt’hind B ésvipkdragen and the other is

angbggggémghqﬁ?ch optionally substituted. In certain

ment ormula I, Rlls optionally
subsini ¢entademn atbingnts of @orimulzBr R 5k npeorboliswiestittedryl, preferably

Bﬁw l9él!lﬂs 1tLBéd fgj}?einygglo(%pti%nx 1¥ sdé)@ﬁt%%ed:}'l?%hlthg}é ndol - 4-yl,

opt i hn@lrﬂayl @mb&hmﬁmm@rﬂformlazﬁrlﬁals npmmd)ldlsmmultlsmﬁryl R'is
R&i dol -5-yl or indol-6-yl, each

{%%Hti lgfl}ﬂsm @?en Et ed. In certa| n enbodi ments of

for nﬁi @rﬂain enboipen oraFdrnudabisk is opeéchally silwtiol te@argd, R' is
s of formula Il, R optionally

gﬁ% r{hl??tﬁﬁsglﬁ%f@gl%ﬂ%% In certain enbodi nents of

f or ninl @rtiain, erﬁbocblptntmﬁfdrmlﬂa,lﬁsﬁ]i it apeehally silptiotedtangl, R' is

55‘501}%51§§%&3%@<99W1Fﬂ% ‘i’f formula Il, R optionally

In certal n enbodi nents of
f or ninl @rthin, erﬁa»odmemsmmrmmﬁsm it apeehally silptiodte®amyl, R' is

SI[)J]% tg]%bs&gqu&q%gﬁﬁat@ erlf ormula Il, R optionally

30 In certain enbodi nents
of fhrcrmﬂam dohbodwhents Ocﬁﬁirrrmlhealll & isapsondllytseloktituted heteroaryl. Such
Lnal i nyl ormila 1. . Rl
ﬁéé{erg&{y%o beﬁfr:lecﬁec[ %rarlnnlg glb logyr 1ny qthlena/F ranxrl ]ij)qfrlrhldmyl
gymdwinlyh -pﬁPayin,yl qmzm.}lllthl-aﬁelyll 1somzolybllsom1§zq‘vjd iaridazolyl, pyrazolyl,
quin PPnyH 1s?,90u¥r(11c51 %Iamo gl%n(}/?%epélot{l azoti%li)ct:ngztoo Fr)'ilnycl)nnbaelnFothlophenyl or
berekazin, edc}qom)trmiallylsﬁasytuted 35 In cert a| n enbodl ment s

of formula l tiona 1subt|

" ol SR ppeibehfotRRAgin SP oA i REd St

pyrith mﬁtryémbcpymleniﬁsro-fﬂ}ryiula)ﬂ, RYis nmﬂom-24yl, mﬂol 2&lcimdol-4-yl, indol-
pti.onal subst 2007/ 0629

Rk FeB st GeBais St $5m oo RLe R OER e rent s of

f or ninl @rtaln, enodis enptof ralulyTsRbis irddolted opitrdothond Zayt optionally

§‘-ﬂlﬁcert“ﬁl n enbodi ments of fornula I, Rl is optionally

U %t ed pyridin-3-yl. In certain enbodi nents of
f or nil @rtaln, enRdodisentoif ﬁj’tﬁidlayﬂsm'o@:tﬁoﬁmllﬁdlbpuﬂumﬂﬂ inirdtoyD-yl.

I t t i 11 1.

subs DB TR ok i o s B RuR P

f or N @rtain, erﬁiodlﬁleﬁ]wolﬁ ﬁ)fﬁiullanHZRS/cbptloﬂully’lmbaﬂlﬂutbdas }Hd,ol 4-yl.
' ui na a i n- i.n-7-

qui n xal I n- 5-
aui nicarieh g rimgs e KT oo BplriEeb et i p b5y
cer t mi ¢ertaibadhaiinests of fo‘rﬁfurlwllaRll dptlomuy ﬁlb@@ﬂmtemlnaiﬂdyol 6-yl.
substituted qui poxal i n certain.enp
of T B EORTER s Gl § e i g SR -
benznt kiraphenyddimed of orarns Hj R' i Bpﬁdidml’sﬁlﬁstlﬁftecﬂ qtuli’ibhﬂyl.
I, i s.optjopall bst|t ﬂbenzlﬁ%
' craesiin Eohnrested kam il ia dFo et 1o GRe g i qpinolin-
84§/D$1ﬁ1iriollllhe$iylbq&m@ﬁﬁlﬂjﬂydlumd)lih 7-yl or quinolin-8-yl, each optionally
substituted.
In certain embodiments of formula II, R is optionally substituted quinolin-6-yl.
In certain embodiments of formula II, R'is optionally substituted pyridinyl.
In certain embodiments of formula II, R' is pyridin-2-yl, pyridin-3-yl or pyridin-4-
yl, each optionally substituted.



10

15

20

25

30

35

such enbodi nents the benzoxazi nyl may be
4- met hyl - 3, 4- di hydro- 2H benzo[ 1,4] oxazin-7-yl. 15 In

weeovasr9enbodi ments of forrmula |1, Rl is optip@EEP306/068646

substituted benzot hi azol yl . E%certain enbodi nent s of
formula Il, RLis optlonally stibsti t ut ed
benz (o)

%&!rt%ﬁlo%nllgoodﬁ C]l'lts 02 Bc&ﬁl{ufl?i&?% g I{C)Eﬁlﬂtslz‘t%sg ftutgc? f)g%lﬁ 2-yl.
20 | n @@tratrmrmbmgmsméfmmulﬁ 1f Rrismptonally selistitged pyridin-3-yl.
opt i I
o nbo@p%yﬁ%ﬁs&w?&f‘dn%ws %‘P f#ﬁﬁﬁ% h]kal§ 8Et1gna11§ S?bsjtlﬁltg(? f)%lﬂ 4-yl.
subsi ¢eutamdenn b damen tglof fdrmudaeHt Bu n oen@mﬂl[yrmbﬂtlsutod quinoxalinyl.

for . t SRID;

I o el eoifodieRR ot R IS bl Rfh-> . Bt b

guibskdlinud-ed quioaalol-6-44, yuinox2kn-7ryl oefeiaoraler® ot ieadnemgionally

%&“E Ia I, RL is optionally substituted
InceHaHIeMmmnmnsoffonmlal R1

i's obt ¢eotlaall ¢nyb(sh1msnIStorﬁfcedlUIkeHzKmapplmyﬂa.llyIsmbsntlertt:@qmnoxahn 6-yl.

enbo en%?({u%remglﬁ Cﬁrlﬂu&fﬂ[ RS Bﬁeﬁall;(f R%Kulug['lr:&]f)gnz% hiophenyl.

3-nme oxyp

4- mfmdelmEHB tolf & Upllh&?ﬂylk is 4pgdm adly opllmnybd bcrrzothlophen—
;ﬁgol 3-yl. 30 In certain enbodi nents of fornula I

‘i's indol -4-yl, indol-5-yl, indol-6-yl or
i ndoln@stpin erelashmentsio6 frahiwya HLR'Sis ioptjldnsadILy siletiSLUcdh benzoxazinyl. In

?uﬂéggeg{b%%nrﬁént%hecbgp (g{%%l%réﬂ;ﬁ 09’ be:E eth ? 3y d %ﬂo 2II—II

bmzbhljnﬁloxfzwﬂ ylI n certain errbodl ment s of f or mul a I I
i s indazol azoI | - 6- .yl 5 af .

in dagnocfert?myefmbo 1’1ts ?I ogﬂlélllz}lé %u%s P{] %natlé aubs|t1¥uted g%nzo[hlazolyl
embobh mﬂah&rﬂbodlmemseﬂf érabilyil, Rhidaptdradlyptibsituted benzothiazol-2-
|pdazol 6-yl. In certain enbodi nents of fornmula Il, Ar

s i ndazol - 5- yl . WD 2007/ 062996 PCT/ EP2006/ 068646 - 24

| N cBr deafiain @nbatimeestos fofuflolnR} ia oplignally silsstituted benzothiazol-3-
enzi m dazol -4-yl, benzi m dazol -5-yl,

benzi ni dazol - 6- yl or ben2|n1dazol 7- yI each

opt i bnaktain enibstimentsed forhmlsIIcR' is epb@thlllsremlmluﬂed ba&nzothiazol-6-
referably benzim dazol -5-yl or benzim dazol -6-yl. In
ertain enbodi nents of fornula Il, Ar is

benzbxaz@aln étnb/ddlmbembtﬁfdiﬂmlla B; Rl is oﬁummmummte@ thihzobyl.

benzpxazol each ¥. su stltute

orboth feireer dgdimER S B R (1 R SR S gl o2y

benzhxa&z@ln eﬁnb’ddlmkmts(bé fdraiuda BnRbd bp&@ﬁaﬁly@ﬁbs‘umtmu traazol-4-yl.
benzof ben

bens DY TR ErpT e oh SaFFEH B0 PRl suptitupg migzols-si

substn deutagiembolisieed of fyaailaE Rt $ oplionhldy qibsttatedbeyzoxazolyl.

benzof ur an- 5- or of urap-6ryl, and re

o of B SR Saletfbr BRTET T & i phe Rl iy drnepayphensi

piridie2mdl 2 nidthoxAphérs/l iemetioRkigengt, $chlorophenyl, 4-chlorophenyl, or

benzgt hi ophen-5-yl, benzot hi ophen-6-yl or
B dohi | |

thi ophen-7-yl, each optionally substituted. In
suchln certain embodiments of formula II, Ar is indol-4-yl, indol-5-yl, indol-6-yl or

indol-7-yl, each optionally substituted. In such embodiments Ar is preferably indol-5-yl
or indol-6-yl.

In certain embodiments of formula II, Ar is indol-5-yl.

In certain embodiments of formula II, Ar is indazol-4-yl, indazol-5-yl, indazol-6-yl
or indazol-7-yl, each optionally substituted. In such embodiments Ar is preferably
indazol-5-yl or indazol-6-yl.

In certain embodiments of formula II, Ar is indazol-5-yl.
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enbodi nents Ar is preferably benzot hi ophen-5-yl or
benzot hi ophen-6-yl, and nore preferably

whenzosdwophen-5-yl. 15 I n certai n enbodi ment sPOF/EP2006/068646

formula I'l, Ar is benzothiazols4-yl,

benzot hi azol - 5- yl, benzot hi azol - 6- yI or

benzpt < fn u : e
ool ey G351 A0 0L X UL el o1

benzivei2otl Hi- glzwbesziylidazbh 7 g e thbkbmub@mlsedofln such

LB 0 DSOS g RS 0L 2.
opt i Im@lrﬂayl aubstineutsed farmadd I Ar lAfoemzspxamﬁlpyldfeezmlzyl 5-yl,
8 zo? oLt éé%yg’%tziagz%{)?g yﬁ rég%ﬂ %})46 Lt%?é%ll lI%{ s%ch embodiments

stitu
And;qirefspai»lybeozompolrimlacbrltgenmmmlt&Mlted i ndol -7-yl. When

AT QB éh‘?tH&{ym%Htg%gk tufféjﬂ RAQ :bXJéz_o;LFQ @b@i %r)’ 5-yl,

Ar is optiona ed 1ndo
berzsfurtnrbed or hdozloflﬁaly-w yl\Nae]n eptignailg s@zﬂtmctntbl Inysuch embodlments

Eg{réf%’&%gfgﬁehg ag u 1 oﬂgen&g‘ PIne {E%%R%i %‘mrg g}éf&n@l% lbx?zofuran 5-

azo azol
pk optlonally substltuted 25 i ndazol - 7- yI When Ar is

opti Ik &B y il d§ 1J1116Hts2)gfqrﬂlq1€i‘az ﬁ lgll is bpigzbotl’?'l'sm ﬁ ‘thenz?thlophen 5-yl,

prefera azo
bérizothioheops- ykmajehyothwbhtn 7wyt edch thllﬁsubsﬁtuted In such

QIBB %}syAr 1§'#1b eral%l?%glgzo%{)kgl?l Og 1% el o%{tﬁlloi%gn 6Ar 1, a d more

pre era I'ona subs

pﬂe&]ablyibdnzplthlo];ﬂgﬂmci}lyb[ 2,3-b] pyri d 5-yl,

pyrrol o rld ORLt i naII S ut e

oyr rg %tﬁinseng% %ts?f ¥qrmL@%IeIthAr erézoéﬁé %ogglaq/l benzot(f]nazol 5-yl,
bertrsthidzol-66yl p;/bﬂfmzbt]{l&oB7 }ZB,Ckad] ptidaneily subAtituitesd. rinrsech

g@lg(f?(gl%%?y%p % p)%’rr%c}ygenﬁoltﬁx §hy51 O¥Ibv\%Z0t}HaZOI 6o%t ionally
subsin %eg?ﬂmmbﬂlmﬁgkﬁﬂf fbémgjﬂmllii ﬁm;témdvﬂl ihdaavigl 2orlplyrroff2,3-
birveafoRer safBLlBeRbtufite Ml R RarbRyi Ll angoay. Ar i
pre@aratal bpﬂlona’ﬂb/lsmb(symlltgciirmo}—ﬁﬁl cq)all_ohyllly srullgﬁ:l.lt()?idkmokcyl 5_ Kll R(\)/I.)tlonally
S L G PR R0y BB bR G, waieh AT Sy

Qitisotued 1addlyP, acdre pfefdrbbly AR is qrtﬁban']y bubstitundicipaold®9t bryoptionally

SEROSR AP LR ngiSagRalig b BT LURL Rl ahBpresdiony

byﬁnnalm sestiarted muazcimbﬁt 1nﬁm;eﬂ{53yleladiizwf6 mrdptlbﬁalmbstituted
07/ §9 PCT/ EP2006/ 0686 endent
f

GaRt o8 Wt At RpPon RSBt tusd e ISk B MR pfyfably indazol-
Bial oinkmoy6- daok yiiviich is aqntionyllly eubyatled. Whérs ADH ol:ai’aiﬂlally

f th | k
S ey AP TV e R bl D8a R M yrufea Diietor2. >
bnﬁ'ﬁh 44ylygyrr(blﬁgp$ b%ﬂid 5-iyngoirodfy,B- bC])pyrld qulor Gpibnallyn
Syc odl A I. er
SRR RDNT TS o SRSt Rbis e O bshin 4 pprrolgr2.3-
bﬁayrltigﬂldaz Q|nyd)re®li3éfe@6@| ﬁy)froi?d{DStbh]byﬁlﬁd Wog byrtrlolﬁ& 3i|b\]\p§{r1dd6 yl,
e our .suhst 1.t uent eacC | naependen sSel ecte
?ar‘%r?f &?‘WHS O%tﬂwﬁys‘l%ﬁ%e‘? hal oal kyl , P hal oal ioxy
cyanm, ceﬁﬂaklyérﬁw(flmﬁﬁ(ﬂs@)flbrmu(lﬂﬂ}‘ﬂrs Sﬁ@l@/].%pvtlw(])nally substituted with
o S0 ST S AHEFLE Bg Ha,
hmdagﬁnmlamkmyhmﬁ@gﬂfyl@mfﬁﬁyl]gsw (1) S(ONRAYIGH,)-NRER"; or —
idi ol 0
Rorl bagNReR RS a it GG 1t BBy SERIR D TR

ﬁl@@ﬂ%rﬂfﬁnﬁmhﬁd}o géil orl AMEYBIRE ﬁﬂﬁ((ﬁnlyy pﬁl&dhﬁ?lt eflinibRNeRh kY Wwhich is
al

kox ano, hal o al. koxy
wﬁm%rlwtm WH{;/ APELY Al ?ey orifpur SRSIRRI G high is
and i s hydrogen while the other is alkyl,
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preferably nmethyl. In such enbodi mrents Ar may be
i ndazol -4-yl, indazol-5-yl, indazol-6- yl or

WO pamed99a- yl . 1 n such enbodi nents Ar is pref ePEbER2006/068646

i ndazol -5-yl or indazol-6-yl. 4. In certain

enbodi nent s of forrrul all, A Ts:
HMEfSéHd‘%L&y &%égleég%%drrﬂ PBfk'o & I%)élﬁfﬁg blgagéa:]]l%;l &1y, alkoxyalkyl

Dlﬂmm&m s €&1; end enle f)fl& nandaR Kyhydragdnoxlyile thabther is alkyl,

E%E?@:glg% l%%.'.r It_g?s?tlcﬁ %M%%@;ablé}? fdlol- Qrﬂ)f,l iR&NA:5- yl, indol-6-yl or
in(d@l-ﬂ?jm Hﬁ(sr;@t eNRgRIm enih ér és meﬁ‘emb@y ipdoli3-ytoriigdélr@m. 0 t o

2,

hyd ?0 L g@glr ng%(dnlﬁfen tﬁ%@ for%ﬁ LI S/ ﬁl@ﬁjzgm BE&B‘J a!ll¥/ sul()jstlltuth with
e w@0he owﬁpumubmtwtts @nh IlﬁQBpsthlysfdtce«zd Kmmrallqahet]koxy halo,
FUBASHR P Se SHELI AL R S QU St
Hato,- Gﬁa[baNRﬁR whetlejaib Qox%r is ﬁcbklo&yﬁai kg dl emh of R, R, and R" is
e S e N A N
epticodilpeutissituded wily obe, tpypr ﬂlmfbeo{erfBr dobpuytoemts 4achl of which is

pyré %d%{]éy %]e%_}e%yf{dng gsyi’/ lfﬂko Cga 0 L%lg%lagg%arﬂéd h%lo?aﬂ%’oﬁ aﬁkoxyalkyl

pr keydeosalkyl; méls Col;oh@ pﬁe bf| @WdCR Ss lyydrogen while the other is alkyl
2 i N e [
g%é?errr%lgh ’ Airno% h%m%ao mqélts 5‘ &gy gdléilaz ZPPd/l fhanl o§n5g¥1 indazol-6-
glubyshdazok-2gl. vﬁintshcloﬁabmtmtm Aaubptelfetralldmrsiaedeﬁhyl or 1ndazol 6-yl.
nai o e s EERELSY SR, & liotigy padfoftoptionany
l(b@'rliﬁ)e:qi- \S(th))n&' 'two t(lEEdZ))r (ﬁeMRgE&utuﬁrts each 1ndependently selected from

At s hmo i g s s gl ol SO R -
@Hf)@g&?R&rora{@Mb)q G{i:O)sNBﬁle‘hyvﬂlemm is Orvall] Iyls mhso td 2taad each of

ituents 10f whi
RS BRI bR PR PSR T ROF R & Ryt Puidipg, or indotyl each
bivivich ﬁlﬁultlroahlﬂ(}yslubsﬂitatedai/lﬂom twad, kboey al Korir sﬁ)lbstltuents each of which
hyd d,.one o
IR eh R Sl B e, W%ﬁ'eﬂaﬂmhﬂgﬁw
hlﬁomﬂdyl entbadoxyalys YAs CHs an([bbﬁé effRetl nyl R’ ndl@jd-r&geyll whiBShe other is
t

iRS sty FERT TERSE Rbo b et Romay PPt -plaig-4

pmdslomjfgbmyrid\#\ﬁ}lyﬁ ppﬁblol[%élw ﬁyr&ﬁéllyl bﬂpiﬁftﬂﬁ[:ﬁéﬂb] pyrid-7-yl. In such
te am a a al oa

REb ST A D restorg pR S B s il s 3y S pyedz6-vL.

- ( Cl'ﬁl) &r tNRodRhb o dim e VYD 02 ﬂi\iﬁhﬂkﬁﬂﬁ)&ﬁls ngréEDgD@ﬁﬁ ﬂ)ﬁ&?ﬁlﬁoptlonally
-26 .- )0-C(=0 - NRV;..where q .i r .1, r i ro
PR b o oo b factan Seren e sefktbd oMUk, atkoxy,
hyldriegenkydmatlakiyky, ch’élnd &H{Qfsﬁ]ﬁo’ﬂyl@ﬁft +(<mm)4 B((S)ulbfst(l(IHbt)@NRgR or

sti.t s .each of e
R G YR Rl i ISh] B o Rus B Bg! Re and RY i
ﬁﬂgpendeﬂﬂ%( E}ﬁirkgén orhﬂ{ﬂh’:ﬂl K@myeny&b;kmnm !s‘iﬂistl@llted with one or two
[.OX
PTERNR ek dhavtigh o g rRa NS spet P B ULk Fegg - halo-
h#loskglhh ediesk nﬁﬁé@a}klyl cnalydm;@ﬁ]ﬁylatzrhs/CHnaaz@ie&f_ailandIRﬁ1s

(0] oun rmu | C an . 1S .
ﬁﬁ%ﬁ?ﬁ@ﬁ s et prieabPuncinh dn St bt dids
pRYeriidy rejel-ssgnt ed by formula’ | 11 RL R5 4 NH Rz

In certain embodiments of formula II, Ar is: indazol-5-yl or indazol-6-yl optionally
substituted with one or two substituents each independently selected from alkyl, alkoxy,
halo, haloalkyl, haloalkoxy, cyano, alkylsulfonyloxy, —(CH2)4-S(0),R'; <(CHz)-NRER"; or



N (RoR7 I'll 10 wherein mis an integer fromO to 3;

R4 and R5 each independently is: hydrogen; al koxy,
wa@ymhioedoke/| al kyoxy, cyano, al kyl, hal o, -S(O PE/EPRNE068646

-C(=O NRV; wherein r is an intgger fromO to 2, and

each of Rf, R9, and Rh is 15 Tndependently hydrogen

o) KK 5 LS. ‘nal 0,pe h.

oG G T R P abTs B B o g B Y eac RO and R i

indep<D)dRmly hydregasi o alkyil:R'anphanybepsionsHpsbetitutedyittapge or two

S Bhis et o e B b Gk § TR RO ATAR RO TafS. ate

Rao®ityl, RoakakyRIkenyelkakordetlioxalkileéd GH; amd erbdfR medRe is
_ | KalsoI : i ‘
s St PR bR Y B A PR AR o

preleealily onlanslyS-ple nore specifically of formula IV: R2
1R ~ T [
re, e g e LBl LRI s B, B A op Moot Fhubdifred
antbbdlithesntbgecoforhpoundsandy\be representds) lecformoolpgdunds may
be nore specifically of fornul & |'Va or | Vb: WO
2007/ 062996 PCT/ EP2006/ 068646 427 -2 RR RS RL Ns RS
R', Nom RR4 R4 '.’ N_R~) R4l Va; R7 | Vb;
wherein m Rl, R2, R3R ¥ R6, and.R7 are as
defined herein. In enbodimaix’ of fornula Il wherein Y
is CHand Ar is optional/ly subSktuted indol-5-yl,
t he conpounds of the invention may be norBl

10 specifiieplly of formula Vi RS RLR3 N~ R4/ 112 N\
6 R

m is an integer from 0 to 3;
R* and R’ each independently is: hydrogen; alkoxy, cycloalkylalkyoxy,
cyano, alkyl, halo, —S( O)er; and
—C(:O)NRth; wherein r is an integer from 0 to 2, and each of Rf, RE, and R"is
15 independently hydrogen or alkyl;
each R®is independently: alkoxy, cyano, alkyl, cycloalkylalkyoxy, halo, —
S(O)er; and —C(:O)NRth; wherein r is an integer from 0 to 2, and each of Rf,
RE, and R" is independently hydrogen or alkyl;
R’ is hydrogen, alkyl, or alkylsulfonyl; and
20 Rl, R* and R’ are as defined herein.
In embodiments of formula III wherein Yis CH and Ar is optionally substituted

indol-4-yl, the compounds of the invention may be more specifically of formula I'V:

/
N
/

7

R Iv;
wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.
25 In certain embodiments of formula IV, the subject compounds may be more

specifically of formula IVa or I'Vb:



~(R)m5 RV, wherein m R, R2, R3, R4, R5, R6, and
R7 are as defined herein. In certain enbodi nents of

wo eoomb296/, t he subject compounds may be nore PCT/EP2006/068646
specifically of fornula va or : R R R Rl 4 NR3
4 NR3 R\ I R R\ I R %(Rm(RmR7 Va; R7 Vb; 10
wherein m Rl, R2, R3, R4,.R5, R6, and R7 are gs
defined herein. Inlenbodlnpnts of fornula Il mﬁerein Y
is CHand Ar is.o ~subst it utedt i
t he conpounds t he[i nventi on may Be nore

speC|f|caIIy of VI: RS LR%U/‘ ~1 R NN
3 RT R VI; Rl, R2, F R6, and R7
are as deflned heT et 35 I'n certalnNe Dodient s of

formula VI, thezsubject conpop@gs ney be nore I
speC|f|caII of | fqrggl@ Via or, VIb: R5 R5 ( R% (R%
2 4 whwemlmRB RENE S R3 RR'candR’ we v defingrl hereimher ei n m

RL,  RomBRtimBAes JRRornfRPa 1 rR{ YaE €resmddafis E‘Eﬁiorﬂ@l Shtituted
VO 2007/ 062996 PCT/EP2006/068646 -28 In odi nent s
wfdot-gninthacampeiels ef fheynyesntiop nawdoeﬁmones%peﬁpﬁqaan af fopmula V:
substituted indol-7-yl, the conpgunds of the

i nvention may be nore specificallly of formula VI1: RS
(Rm 4 N R

’

wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.
In certain embodiments of formula V, the subject compounds may be more

specifically of formula Va or Vb:

74
N
/

R7

10 wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.

In embodiments of formula IT wherein Y is CH and Ar is optionally substituted

indol-6-yl, the compounds of the invention may be more specifically of formula VI:

wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.
15 In certain embodiments of formula VI, the subject compounds may be more

specifically of formula VIa or VIb:

wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.



10

15

20

25

R~-3 RLNR2 RWVII; whereinm Rl, R, R3, R4, R5,
R6, and R7 are as defined herein. 5 In certain

weedodeayent s of forrmula VI, the subject conpoRPCEPI0AY068646

be nore specifically of fornu VIla or VIIb: R5 R5
(RR%mMRA N4 L(R N 77R=RERR3 RLN 212

VI | aj ; :
and P oy A G PAEALL BBt (5% op g it
imfdohﬁyyl dhe ¢onpalngls of the inyedtioh aay Hevhorewpedifacally/bf fovtinula VII:
Vla, 10 Vib, VII, VIl &, :or VIIb, one of RR and R3 is
hydrogen and the other is| al kyl gypreferably nethyl.

In certain enbodi nents ofy f formulas 11, 1V,

IvVa, 1Vb, V, Va, Vb, \Y| b, VII, Vlla, or

VIIb, Rl is optionally su%stl uted aryl, Rl is

optional |y substituted Rhenyl, I)ns certain

enbodi ments of any of for as II,|IV IVa, |Vb, V,

Va, Vb, VI, Vla, Vb, VII, VIla, othIIbgHRlls

opti onal | y supsti tut ed .ar 6y RL is optionally
subswheistie: RnRott hRi&nykK’> Al hReaepadsinefbstsitrent s of

any pf ceh@Iathesdimbh s oHérrﬂuY@VHl t\i{*é,suMect\é@mpVQnds\'{hay M Brore
Vib, VI, Vlla, or VLI is optionally substituted

segificalyofifarngyp .Véheﬂrmlﬂéubst ituted 20

napht hal en-1-yk. I n certain enbodi ngnts of any of
formulas |11, ] Vb, 'V, Va, ,®&f.a, Vb,
VI, Vila, or T is optionall jtuted aryl,
RL is optlonall\y tituted naphtha yl. In
certain errbo%nents of any of form\J}%/as I IV, R‘I€/V‘ab
I Vb, V, Va Vj 25 VIb I r/II
Rl is optionally S/Gm&'ted heteroarfl. Such

het er oar yl may be sel ectked ¥riam i ndol yl, pyriHi nyViIb;

S I e R R R T e
i m dez&kiln erptydcaﬁl@hgslof amyabmfmmmb 111, WM, BROTVE)6Z2886Vb, VI, VIa,
B%r/\ﬁf%g?a(s{)ro gﬁ% one of R* and R’ is hydrogen and the other is alkyl, preferably
methyl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted aryl, R' is optionally substituted

phenyl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted aryl, R' is optionally substituted
naphthalenyl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted aryl, R' is optionally substituted
naphthalen-1-yl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted aryl, R' is optionally substituted
naphthalen-2-yl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted heteroaryl. Such heteroaryl may be
selected from indolyl, pyridinyl, thienyl, furanyl, pyrimidinyl, pyridazinyl, pyrazinyl,
oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, quinolinyl,
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-29 isoqui nolinyl, quinoxalinyl, benzothiazolyl,
benzof uranyl, benzot hi ophenyl or benzoxazinyl, each

wo@pio7oexbd y substituted. In certain enbodi nent BCDEPANY068646

of fornulas II1, IV, IVa, 1Vb,,¢/, Va, Vb, VI, Vla,
Vib, VII, VIla, or VIIb, RlL is optionally substituted

: I ' i n f
¥yt bR R AoGRROGTT G ondl I‘i??&fhl@IfI%W
Wnizaxazaryl whethoptRially sutstipited2- yI , i ndol - 3-yl ,

i ndo ! I

eac hino%tr t|¥l(§1na IF%Q @ts)ék ant gﬁg}qlﬁra%:/ielg tIgF %Vaégf}%y Krr%ht S0
XAy, \BF, Vilb, mJIVHb R]IIISOpllM}allbfVabstlthd indolWa, Vb, VI, W a,
VI b V V r. Vi I

Llé:h’a énlllgo%ﬁ’len%/ of 91’53( ﬁ]fo %la?ﬂ?l}t\/gl'y"a i@gl £ VI Vla,

&Iﬁbddl ﬁﬁht, or MIIbaRyls ufdotldryhmée;l 3-y1, indioV4- ylVadolIfX/IsaL 1er01 6 yl, or
ViIla, or ViIlb, Rl

%gtbul'z&%l%h %%{Létalui/%ﬂtggmyéd indol -2-yl. In certain

enbolh eeetainsernothodamyn s fof iy efltbasulas 11], IMAVa, 1y, M, Wa, VW, VI, Via,

[ | a. or : .

N e e

enboIh crmuatrsermlﬁochmynmfof fuoy ofifbesulas 1], IMAVa, 1, M, Wa, VW, VI, Via,
oV I | I L YIIb, R1

VE% |%:§II oL VLst | t%}?lo aﬁ%su\{)s%mt 4IL 1317IdO?Fr¥Ycert ain

emnbokbh crmttatnsermlﬁochmyntsfof fuoy ofifoesulas III IVMMVa, &, M, Wh, V¥, VI, Via,
Y 1 VI.b I ]

Y8t a0 ;R el it s Bookpnde o

enbobh cmettatrsermtbochmyntsfof ﬁmy oﬁibrmullai; III IVM V4, I}dq M, Wha, VWV, VI, Vla,

4 R VI.b
V& I%QII oL vLst it tldgal SUbs Iltedés lqdo}% kfl n certain

enboi mﬂatrsermtﬁochmyntsfof fuoy Olﬁibﬁﬁullat III INVIVa, Véh, V, W, VW, VI, Vla,

| VI | |
yﬁI |\é{§a\ﬂ1¥y VLst | tOLRUO&alY Subsut te%fs IIIdoylsn‘/kfcert ain
enboIh ¢eetainsenothodamyn Biof hioy Oﬁ_fbﬁﬁullai; IH INMVal, Wh, V, W, VW, VI, Vla,
1 VL. b, V| | R1
YR B ox YB: R el vpsiiuly s Blaotens o S
enmborh cmettatr&mtﬁochmynmfof fuoy ofitbasulas 117, IWVI;VaI, W, M, Wha, VW, VI, VIa,
; | vl 2 [ 1.0 I1b, RL i
Vi R op VB! @iothssafitionedif ookt > RS
qui nbi deftabr gthhodigpen ol hiy 6 fyfmulqmlmdl\fl Wa?l% \Va, Vb, VI, Vla,
h I t t | t ai
SR R RS R, T cor L
Va, Mocertdin, erMbc&hmethls of a of, foldhbilas IID,rIV\/l\IabIVIRN, iV&, Vb, VI, VIa,
I { 6- | rtai ..
S, o 3l o YDk N el i 31y, il Py auipotin-s-1,

é}’ﬁimpMID6| }l\YJqulﬁ:{Llﬁl. 7tth8r MhibolinByl, ekt aptlcﬁfallylsllﬁstluﬁﬁd is

tion stitute n n
enboth SrEReTRo szntafogfa@%ﬁfd il L T OR B Vg, v, Vi, Vi
VB),_VTD VIIZA OT Viia, R 1‘gbbt1%ﬂéﬂl|y,suh§tlhﬂed quinVlih &-ylIR1 I S

ridin-2-yl, ridin
D B i e bt B 8 o Strm RS TS i e ona
{\’Y/iibbf\ll{/:’ﬁllla’gl\slrl }JIIb Rl 1‘s’opilM9allylsMbstltﬂ£ed Veidivhl, VI, VI ta

I Serginam BgiRkai ok Rty S TatRr e hL ﬁﬂ‘y%k\?b’k‘?t\} %e‘g' Via,

py MV

Vo, vat, adTa, bt VIIbMR' i YasidihMbyl, Wyridda, 3-Wor pWidinVA-81, eacdl dptionally
VII V‘H’I or Vilb, RL is optionally substituted
3-yl. WD 2007/ 062996 PCT/ EP2006/ 068646

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted pyridin-2-yl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIIa, or VIIb, R' is optionally substituted pyridin-3-yl.



10

15

20

25

30

35

-30 In certain enbodi ments of any of formulas I, 1V,
Iva, Vb, V, Va, Vb, VI, Vla, VIb, VIl, Vlla, or

wO/bdo/p6d96 i s optionally substituted pyridi n-4-BeT/EPI006/068646

certain enbodi nents of any of § rnulas I, 1V, |IVa,
Vb, V, Va, Vb, VI, Vla, VIb VI a, or Vilb, Rl

|'s optdonal Ly &Hﬁéﬁﬂsto!é%%? HP Qliéﬁﬂ 'TYII\}Va], {/VIS‘ \ﬁ%t %”VI Vla,

enbodi ment s o
Vi, WbVIIﬂ or VII§, R 1V|optlor\ﬂllly subAtifeted pyridintdyl. R1 i s

qui nfm}reaﬂl %dlmgms%%@( offotfi¥es LRUVEREB VN VA Vb, VI, Via,

qgui noxal 1n ., qui nox or qui no
&Hﬁcﬁ’lbﬁﬂlaonawli» Ewbspmmllefdubstmutc@qtlmlonalmybod| ments of

b, Bt aSuibhyof fny b fBrrabifBps O 14 roGY: o e e
i, Bk M o6 Viib, R'1i6 ghimosaint-2Ziyh qenbxml]mréml,sqmrﬁomhy Sofl,
@?}%Wﬁ%—k gmr]\/}(?lbn y%lml glpmo Illg\n% q&ltlbnyl}%ugst\{{lgd
benzbt m@ﬁfmmlyddlmbmtswéamjaoﬁfommltadllﬁdfv(t BVaotViang Vaf Vb, VI, Vla,
W '{Htﬁﬁla !)} VI V ! I Xﬁ&oﬂa\@ suli)s'tltl}{"élil fpyfl)l’ox%snt 6- 1 a, Vib,

I'ona ut ed
benzbt ¢wtapimmb Cﬁi-nyﬂents loif amﬁoﬁfarmubnﬁhdwnﬁl‘ﬂt §VinfV,afay Vbf VI, Via,

m'{}ib IQ/{ VII'bVR1 1|s¥f5l I%Il %&fnbs‘tltutg(il bgpz’o !)phe Bf;‘t | 3‘3 t ed

ben zh»(@zuanyetmbdd]msmts fof elmboﬁfonnmllas 111 tIIv{eI\Eae h\ib))(\éﬂ anyb, VI, VIa,

hydr
g%z\ﬁﬁ \élanﬁ}% Celrs tog{loﬁ/a(iil %ul%stltub[g(? %Qr{nghlo henf ]yor mul as
111, Inl dértain\,lm,lbdd\ﬂm;ent‘d of Way of\ibrml\vllas VI, IVayI¥y, WMa, Vb, VI, Vla,

ﬁbn% ﬁflg\zlgl Q}Ibpl%l 1|s %BP $ ta!llonab {1 %ﬁ%g%%zlotxg L eq In sufch embodiments
ﬂmrh&mtmmhyll maybé 4- Méahyl-l?)\/bdlhydro\/éﬂ Bébzo[\lll4]oykz§lzm, 7-yRO

VI b, Vila,.or VIIlLb u

penz ot Bfien ity oS BRI G SN 1, vt
Vo, i, a414d, bt VIIb\/R 1b\1pt10ﬂa\llll§r sub,é,tltl)tad b&ﬂzotﬁ{hzolyyl a VI b,

venz it Quatiaonnpstab o BBl BREULVEHAC R .35, wp. vi. via
Wiy, (Wil ad1d, bt VIIb\R' 1b\7!pt10ﬂa\llll§) subdtitofad bafiyvothihzol ‘SZL}& VI b,

VI | VI | \Y/

penz Byt Gustretmenisat o Pl RE UG BERYE bRty v vie
i\//iﬁjl‘ WH{/lalﬂgd bt VIIb\R' ik Wation iy, subdtitiad bifirothithzol ‘ﬂ}& VI b,

Ui aguiepin heoingassT anbaaPireRPS bAVEH BYS. R ffhuvaevr. via

VIH, VII, WIId, ¥ayIIb\R) is thlMaa,lly\dbbstftﬂted Véraaothlé/ﬂob6 AN
Vila, or Vi

Uhi abuiaifamsadingad oRhy SBbnt R HE Vo R b of Va. Vo, VI, Via,

e, WL, adTd, bt VIIb\R' i WptionaVly subktitdad thilzol W) , VI a,

VIb, VII,.VIla,.or VIlLb 0 t

1D g ok b 2R S0 v
o, vl adTa, bt VIIbMR' i Watiodaly subdktitiMad thibzol- Wyl Via, VI b,

VI, Vlila V, tiona St t

Uhi s @infhoqdimgasshany o B S VoS P &k §. vo., vi, via
oy, al,agld, bt VIIbMR' ik Wasiodaly subktitdad thilizol Miyl. Vi a, VI b,

kBl by hh ot BV i g . Vi Vi
sy OR Y BERYIb, R Bis 6 plion Bighenyituted tialdodsophenyl ,  or

i ndo 007/ 062996. PCT/ EP 8646 1

cert Wr%%%%éwegtsag a%?frrﬁffau%af f'?%/\}%% WL v
Vab, Wh,VIM, or VII8, RMk BheMlL Ipyridin-3-yl, 3-methoxyphenyl, pyridin-2-yl, 2-
methoxyphenyl, 4-methoxyphenyl, 3-chlorophenyl, 4-chlorophenyl, or indol-3-yl.
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Vila, or VIIb, R4 is hydrogen, cyano, carbanoyl, or
al kyl. When R4 is alkyl, preferably R4 is nethyl. In

weentrmsenbodi nents of fornmula I, 1V, |Va, PADEPM06/068646

Va, Vb, VI, Vla, Vlb, VII, SVM , or VIlb, R5 is
hydrogen, cyano, carbanoyl, or al kyl . Wien R5 is

al kyt f I
erpor oL ARt of R 11V, (3, BN, v, V1. . vib. v
Vila, (\tl‘é[lb \R hs hydrogen, §pahg, cadyanwyl or aRyl. |\é[hh1yB.r aga@ryl preferablyR

"Eéq‘ or al kyl sul fonyl (i.e., -SO02R8, where R8 is

3’1 In certain errbodimsnts of any of fornulas III,
'V, Inggrtainvdmbaodimetats ofbormvila IIY/TH, IVal OVBY/IV VayWb, VIVVIa VIb, VII,
V] ; \ , b, 4

O SES ok, LARSPERAEAN It L LN 4Ry
prrmeftbylabl y, fl uoro chloro, brono, trifluoronethyl,

g% ?2% ce?f’am &Cﬁ% {bqgl%nts MP Eo?antrlaZ flﬁ rlg \)éla I\:’?ig r§{ ?abw OVIOVI%, VIb, VII,

Vtlanu \é@b IR lis hyvagnga]kyll Mbalkysulfvayl (Vb., —SO;R Mvlagre R%/isbukyn
VI, Invclekt%l %bﬁlﬁ@nts%‘f' %}{foof]m& ﬁig{}dl\gaf\l?b Iiaﬁ\}ast VI, Vla,
|ndependen y uoro, chloro, or

Wy, VL VIBrboNTThesich RO s indspeoflerftiyrid, akkyl, bj/a,nol h,é,lodlkisd or alkoxy.

inVl?lBSC Cfse\gaR ygreéer!ﬂblg 0, c}ﬂoqo o!no %ﬂflul%roﬁaﬁh f gﬁhﬁ?/}

'S |n pende
alelmxy. dfore pg,e&ar@bly,lR] 1sﬂudna|, chlemioodlmﬁ&mc; of any of

for nPrv%?ta{I\l)%nilbodlmen if%ny of forrh 4 {Il\fg I\yl I\7€’1’Va %Q VI, VIa,

VI b n certa n

¥ith 01, viht, or ¥ilbamyis 0f1 cﬁnolzmsﬂl ash Rf 1s,indégen devialy fluvhyg, ciloro, or
Vatho\;{b VI, Vla, Vb, VII, VlIla, or VIlb, mis 1, and
R&Y yIocated at the 4- or 7 position of the indole

ri ngln eysinemmbddimertstodihmy efifbodulaeil,d VofVaahyb,0f, Va, Vb, VI, Vla,

%W‘it, I I IVII'b 1’n 1|s @a]l %rl 2V aﬁ]fdI e\sétliiéais 1r\a/<§)éﬁgncliéntlﬁalﬂalo a&}%lazrllﬂéoxy or
oyanal koxy at the 4 or 7 p05|t| on of the indole ring

syst In ¢ |ne as ,l Kl ;1

| Va, Fnl %tan\;:m I%fmy Q)s%lﬁ @Wa @(ti, a\/’l, Vgr%, VI, Vla,
V[H B/II, RZIIaandVHB mneOhydr ogen In certain enbodi nents

W o TRy 2GR o b gt BRVlVcky Ny e Vi via

Ny nap éilaand Vilbemads Itleihdllé 1ﬁ]ok@tbd atayianoor hpbgitic@r of the indole ring
a)lvkoxy In certain enbodi nents of any of formulas |11,
WM Vva, 1vb, V, Va, Vb, VI, Vla, Vib, VIl, VIla, or

VI | bIn ¢artai énbddiment of Rly bfsfonnﬁ]iag)ﬁalll\lyl\&um I, l:vtaeﬁb VI, VIa,

ERARIERR IR R SR w??r'l“ov 50 EPEd 3% 7 position of

ﬂwbﬁ)dblaﬁngswcﬁ‘many of formulas I11, IVa | Vb, V,

or 2 artinkerdptimaiony eyt uf\é&% rﬁéhyp VENE 7 3. Vib, VIL
¥, orRBIIlb R'hydRIgarhyanskehhe ot her is alkyl, preferably
o e s o G, ERCE SE3258, . v,
¥ib, Var,nilaasr Vilb, ode\ef R*'ad R WhydsbgeWand Whs ot¥er;, is Wik§l, cyano, halo or
alkoxy.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIlIa, or VIIb, m is 0, 1 or 2, R!is optionally substituted phenyl, and one of R?
and R’ is hydrogen and the other is alkyl, preferably methyl.

In certain embodiments of any of formulas III, IV, IVa, IVb, V, Va, Vb, VI, VIa,
VIb, VII, VIlIa, or VIIb, m is 0, 1 or 2, R!is optionally substituted phenyl, one of R* and
R’ is hydrogen and the other is alkyl, preferably methyl, and R* and R’ are hydrogen.
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VIb, VIl, VIla, or VIIlb, mis O, 1 or 2, RLis
optionally substituted phenyl, one of R2 and R3 is

whgarogwes and the other is alkyl, preferably neChEP2006468646

and R5 are hydrogen, and each i s i ndependently
hal o, cyano or al koxy. In such enbodi ments optionally

SUDSH Lt gen%cﬁﬁl%@%{ s o‘f”%g@f S]?é’hl IRLNANAL W, Va, Vb, VI, Va,

substi tuted one our tines w’th af kyl,
E;(Ilké&ly VH}yanb’thml 190, 1}13123& E@Wptloha]ﬂmlbkt@ugcd phenyl, one ofR and

gﬁ}%%ﬁglﬂgﬁ[ lﬁrll,l gl seh%qij‘{r%%@d k?ljvferziﬂj)(@%ﬁ\tﬁ l{} aﬁg‘%g gfe{;ﬁ}a}({c'ﬁeﬁ f and each

B(? s inddpendevitly dalopeyavb lob alkexy. sinGuc embo@meRrts dpgionally substltuted

ggényp%%gr gX Bﬁgﬁﬁ Bgttgﬂ{aﬁg st 1&?&[‘81’16 t 5] th%@ %r ?Jur %es%gl alkyl,

atis 0 Xpy Icyanbnhzéol,dnlcaﬂ@b diualmﬂnosy hﬂcoayrﬂkxi nahy@rosyﬂﬂsﬂ ituted

ri [ I b t d
P Ot g o PR o o6 b RO 1Y, POV, W NEEVET®E Vi
N&, 0dl, Rilla, ohslbainkiefyl, ordl, [Rél@)ﬂpltlloyhllmublstytdtedwalﬁkw and one of R®

lu{‘d RUE %ygﬁggﬁh{@ﬂlte%t i aﬁkeﬂtperaéfa%ﬂ sheftl. L1 'Iﬂ'sﬂc er}ﬂ)o&ﬁlents

pyr i di certain
optidnlally suwtltdt&dapyrld\ﬂnyl gy Bépyridimyl ¥ptiondllz ,subs‘titLb(;d Mhd two or three

|lnb9¥v|1tﬁ a{kg 4 aﬁoxY &P/ q haléhlge{lo%k@alé %o%%}%(%k% or hydroxyalkyl.

hysilchgmbodmﬂerttzhﬁ xslphﬁcrab]sy peyhktyﬂ 3-yporefyerdablyyl.met hyl |
and FA' agn gl u%te rf?oqglul%s ang;lo%ﬂf fiveﬁb ?VbnE\mV% Vb, VI, Vla,

opti ona be p ridr

Iﬂﬂ Nihaﬂlay osUHbt mtisl© eldordh@, 1stomlona113t stmlbe:ﬁutddrmzmdmﬂ fone of R* and
| . al kox cyano l o oaI X

B eyl P 0G5 R Prere i st and R RRL K épdgen.

mchfeﬁ’[‘tmldﬁr;lerpy pptiemraly sglbstlorted pytidiolylm&-bd pyridthyl nptionally

1\6?[){1 (LY ({?a 9 di op @trese ti)ﬂles w1¥lm%%yl (?)yyl %ﬁlfl!)lﬁaflo h\é}‘}ola%y?haloalkoxy
alkofg/alkyl mrhﬁ,ro;&ilklyls loptctoembodimsntaR’iit pricfedatpy pyritiimyplyl or
one,.of gZ and R3 is hydrogen and the other is alkyl,

B¥rédflér2a ly methyl, R4 and R5 are hydrogen, and each
R6 ik ¢entdﬂmml®k&hmleytslmﬁhmy oftfganolaofll, zIIVkNayIVH v, S/{acbrb VI Vla,

S?S b%h%l IF9 %ﬂ%%ﬂsﬁ 18n%l}y s%%r I d }r{ﬁa}nér one of R? and

dw gé]ln aad ’Ehyel qthéiﬁs ﬂkﬂomferﬂﬂmethyh 34 and Réhm&iydyd gen, and each

6%4 kox%/ éél ﬂﬁﬂ_laf)s( 8 foé P%Bf‘g yl;‘j}ys}md/ Frﬁgéchlmengspplfllonaﬂy substituted

pytidiaylma-byd pyridin ye eptﬁcm'arliy elmfﬁmdltaﬂa oiis twd oathredfimes with alkyl,
V] a VI b

YR g, . g ol . kg B oy 1

sibsdiientseR i piekedryBly paridin G- yIR2 paridin-R31.i s hydr ogen and

hyar Busmuedi g Ry PO BT BRI TR Vo g via

Ulb ,AlTKO0XYA, of mlsumhs emb@da IRéEBt@U@[ﬂhH}O@lalstht)AteﬂlibﬁdlyE uﬁeede and

w@égfa%%ﬁg‘eﬁt H 1%?4233? It)rl C%F%h)lgéleﬁlugjlghtgg a?ﬁgfe %ro gen, and each

R%lis@@delpylhdenlﬂlglh@m kXY or alkbgy(ylal syt e@bo&lﬁ@h@@p&iohmﬂy subBtituted

Oy SR PRl 0l SGRTHOGR e e . atkony,
ty@in0, halo leoau(thalloau(om lanmayaluyyl stibgdrokyatigd qui nol i nyl,

one f R2. 35 a d a e
al ky n cefal eé’iﬂ%l"(ﬁd‘@‘ Oég'qﬁﬁ]ﬂ Ig’h]gvah%]‘? ogé%l VBn§. Via,
vas WIR&/Has of vﬂe paride, n1t ém IRA ks t1©MQlﬂ'50su<B§tlta’tdﬂQ1>ﬁYnoHn@1 one of R

Sy eabed rent s opt) onall M. 20071062000, 1 1 e groge,nd

eh O lid mbpdﬁﬂt:mmﬁhé yidositdlitdky € th Qief .entBudidéntt B%St@cﬁlally
times wth al kyl, %oxy cyano, hal o, hal oal ky

hal oal koxy, alkoxyalkyl or hydroxyal kyl .



In conmpounds of formula Il in which Yis CH and Ar is
optionally substituted indazolyl, the subject

wa@eupoers naybe represented by formula VI RIT/ERS06/688646
NN R % (R%65 RVIII whereiknp m Rl, R2, R3, R5,
R6, and R7 are as defined herein. I'n embodi rrents of

%téi (%dllam% ?agqu&%omIQ%%oﬁﬁ s%b?c Heﬁ%% txvo or three times

St It e COo ou n
wrth eti, alkomp ey, h@lpeh@@ﬁékylfhaé@ﬂl{%yoﬂkdwalkﬂl oai hb/d(toxmkyl-

1R I}]i I;I[ % 0L :
R2, SIF%%O ) %?Ng\rﬁlgu%ﬁ ggseé]hfag}sl Y g<Fl negi)#;l?e? h&“?ﬂ){ stisituted
wentdyintheshigdétrrempsuods may haireprdsdgted he farutila il
conmpounds may be nore specifigcally of fornmula | Xa or
I Xb: R2 R2 RS Rl NR3&RS R N\ R N/ N % (R%! (R4R

[ F ' R6, and R7
are as defined herei ny” 15 errbodlmiaznts of formula I
wherein Y is CH and Ar\i-sxgriionally ®substi tuted
i ndazol -5-yl, the con‘gbunds 8-t he inventjon may be
nor e specifically of formula XX RS RL / WHR3 M 12 R

(R~) Whgffe})ﬁ m R’nﬂa NRMRC Rhd Rre RefiRed héin, and R7 are

as defined herein
In embodiments of formula IT wherein Y is CH and Ar is optionally substituted

indazol-4-yl, the compounds of the invention may be more specifically of formula IX:

IX;
10 wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
In certain embodiments of formula IX, the subject compounds may be more

specifically of formula IXa or IXb:

wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
15 In embodiments of formula IT wherein Y is CH and Ar is optionally substituted

indazol-5-yl, the compounds of the invention may be more specifically of formula X:

wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
In certain embodiments of formula X, the subject compounds may be more

20  specifically of formula Xa or Xb:



In certain enbodi nents of fornmula X, the subject

conpounds nmay be nore 20 specifically of fornmula Xa
W®@R00Xi0629%8D 2007/ 062996 PCT/ EP2006/ 068646 - 34 PRSI/RP20M5068646

R R3/R3 N/NI\I\R2I\I\R234/0%RzXa Rz Xb;

wherein m Rl, R2, R3, R5, R6, and R7 are as defined

herein. |n errbodlnts of formula Il wherein Y is CH
and Ar & optlona Iy substituted i fdazol - 6- 32] the |
conpounds e RuE may be norle-spes v~ bf
forrrulaly\d: (R% le Rz % NR3 R(5 vvherdazin
m Rl, R2N"R3 5, R6, and R7 are as }efTwe @&, herei h.

In certak’n errbodl nments of fqrmul a X|R, t he SUE)] ect
conpounds ma b ngorg specl, fically of formula Xl a or
Xl b: th@feman, ¢ RO6RGR( RpangR jargasAdelingd herpin\ N\ Nom 3

\N ’\kngemﬁ)dnlralzng%f ForRukl Bow ré&ll s & é‘l‘f?le&eik B%mnam sub¥fituted

2

are as i ned E‘er ei n.
élnibmh arenthe comppupdLefhe lnvvmgmemny be imorHegifigaliyrofifeymula XI:
optional ly substituted: indazol-7-yl, the conpounds of
the invention nay be re spaeedfically of fornula XlI:
RS (R NN R7R3 :

Z—=

wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
In certain embodiments of formula XI, the subject compounds may be more

specifically of formula Xla or XIb:

10 wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
In embodiments of formula IT wherein Y is CH and Ar is optionally substituted

indazol-7-yl, the compounds of the invention may be more specifically of formula XII:

wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
15 In certain embodiments of formula XII, the subject compounds may be more

specifically of formula XllIa or XIIb:

Xa; R XIIb;
wherein m, Rl, RZ, RS, RS, R6, and R’ are as defined herein.
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RN, z RXI; wherein m Rl, R2, R3, R5, R6, and R7
are as defined herein. 15 I n certain enbodi nents of

wo eoomb9Xl |, the subject conmpounds nmay be norBCT/EP2006/068646

speC|f|caIIy of formula Xlla 0% X'l b: R5 R5 (R6). (R
(RR)m NNNI NR3 RR3 R77§?1 z z Xla;

et | Hg" e?%ﬁﬁl%%é%%fﬁ%“@%% bRkeeeS ﬁ%@“ Xia

Kib, 6L, pdlanoeXHbdinesriRs and Raimhydfogenand Hesotheris alkylxpreferably
IIXb, X, Xa, Xb, XI, Xla, Xb, XIl, Xlla, or
, one of R2 and R3 is hydrogen and the other is

al kylIn ceptasf enladrlipen tyof hyy of fhrmeles VHILA XePbo tXineh Xa, 8, XI, Xla,

)ﬁf g&% E}J@P’lﬁlﬂ %(!)PUAI?SH?/ Is%i?s %dtégary‘f(%{ %%ciplt%gﬂ% lﬂubstltuted
plumsftltuted aryl, Rl is optionally substituted
O i e ”‘u‘?&‘%‘;%“&;‘s? A SFufy VAR Il PRIV 85, 3. 31, X1,
XTI, K11, ol axoit KITb R i sptoptaily matskiyuteditoyt, |Rt st dioanNy subRituted

ally substituted naphthalenyl. 10 In certain
g?%lg}g‘%léf@ﬂts of any of formulas VIII, IX |IXa, |Xb, X

Xa, Migertxin emxXdaiimeidslof ad§t of fodthilas VOIL, IXI IXn, XY, X, Xa, Xb, XI, Xla,

ti thit. '

)ﬁp?htay %ﬁkﬁg’p t EB? %n%iﬁj/ s?bsﬁﬂur‘]cé% %r t§| :i:s ojfl njoo%all%%lbtstltuted
mﬁplﬂ]nqlereﬂ Wlormul as VI 1, | Xa, I Xb, X Xa, Xb, X,
Xl a, XX I L onal |
s ubs{n %erttgin dembdc}lme of gny ﬁfIOIgﬂrl]lé Viﬁ {)ﬁ % 3& I(g, Xb, XI, Xla,
Kitp Bl h Al eQx;Ib R'lin opmna;uy sutesniboed myhﬂ% isddptanyllydubstituted
forhr&il as VI1II I X, I Xa, IXb, X Xa, Xb, XI, Xla, Xlb,

235’ or Xllb, RL is optionally substltuted

het efmratrtyin entatimeetsef aay yf formylab&’IH 93X BGt, &b, X, & Xb, XI, Xla,

8 ?A&y IXHap Xﬂ'[) ”1¥1' 15 ot Ii]énezlﬂy lsﬂbsglyutecp Metérop }/ylI glllc%l ne¥erbary1 may be

azi ny pyrazin
selected from 1ndoly1 pyridinyl, thlenyl, furanyl, pyrimidinyl, pyridazinyl, pyrazinyl,

oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, benzothiazolyl, benzofuranyl, benzothiophenyl or
benzoxazinyl, each optionally substituted.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XIb, XII, XlIa, or XIIb, R!is optionally substituted indolyl.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XIb, XII, XlIa, or XIIb, R!is indol-2-yl, indol-3-yl, indol-4-yl, indol-5-yl, indol-6-yl, or
indol-7-yl, each optionally substituted.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XlIb, XII, XlIIa, or XIIb, R!is indol-5-yl or indol-6-yl, each optionally substituted.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XIb, XII, XlIa, or XIIb, R! optionally substituted is indol-2-yl.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XIb, XII, XlIa, or XIIb, R! optionally substituted is indol-3-yl.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XIb, XII, XlIa, or XIIb, R! optionally substituted is indol-4-yl.

In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,
XIb, XII, XlIa, or XIIb, R! optionally substituted is indol-5-yl.



10

15

20

25

30

35

oxazol yl, thiazolyl, isoxazolyl, isothiazolyl,
i m dazol yl, pyrazolyl, quinolinyl, 20 isoquinolinyl,

wa@eionosaabé nyl , benzot hi azol yl, benzofuranyl, PCT/EP2006/068646

benzot hi ophenyl or benzoxa2| nyé each optionally
substituted. In certain enbodi rrents of any of fornul as

X |l Fig fgodifiens O afor dipu M VU, Dl r%b#ﬂy X1 Xla
Kib, odt, pdlanoe bR metiogaliy suzlmtytutﬁfd l$mrdnijﬁa’$ VI,
I X | |
X ?bl %Et’amxemlg%io]in ‘cs o[)[qan%/ %:fl J@{mléla tixa?%a iXBﬂ)t@(a % XI, Xla,
XAd ofIL, 514, or XHHOR - C&)tybhallmsubsmtndidlls indyl 7- yéach
of 1 Bt SRR 8o i BEHAAL METROGLITER) . 3n, R, X
X[Hg XIXMITa, &t XHp, R'ris xpmmallmubsgtutﬂﬂqﬂu:lﬁhwl or
ol Sl BRSO P05 i RRE 15, B 00 s
XH} XXbXIML or XIIh, R’ 18Qui)<[bb1;1 2X41] quixdlina 3- ybrquiddlin; 4-R1 quinolin-5-yl,
QAR YARE P B LA S B oy Yy SRRy,
Xa, Mogertxin, en)db(aﬂilmteh(ﬂs lof ang of fodthilas VA, IX| DEB,C IZerl aX, Xa, Xb, XI, Xla,

800 Rl o RRBLA b orchy SRR Hhinpl Pt & B
Xa _ Mogertdin, enxbalimeddslof adg 6f, fo?j(hiﬂm v, IX] DEBi EIQ?:, e)% tX;i )rfb , XI, Xla,

i g %ﬁﬁtﬁtl%ﬁg‘?naﬁ an% 1\%"} ¥y“dll§<51 | Xa, IXb, X
Xa, ert{in, emb@limedistof ang of forthllas VI, Xy, 1 Xa, Xb XI, Xla,
atim%%g%%égi 1tuteélllwﬁllndold$53y IXLXE X%?) 1
B s P%dlv LepieLitor AHERCLV PER K onany
?({b;flmgﬁi.ll a§(| I\/Ial |, | | Xa, | Xb X Xa, Xb, X|I ; Xl 3
[ ndo} %erfa][n eniﬂ?}ddérélre ?a<|0£ al’@ﬁ%%]fal rren gﬁlc[)*fjxany t?)%b ;{gﬁuﬂé% Kla,
x)gn:: Zm IXX[a bmrbm%bs op&;%riég?/ soisfitied pyfidin-2-31 b, XI 1,
X121 Sl oo Th SRLI QAL M SURSUAR ARl B, . ¥a, X0, X1, X1,
P)glﬁjl‘ MIX??{;VM XIIb) B, is bp@)nalllb(bubsﬁtutéﬂipyﬁ(bn 3)(%/1 l)J({ a, Xlb,
Jui ek gin podinosichobFaRHhERR VARG BRShE X Xt Xta
))g[‘dl g{II , XXla, b])@IIbJR%bs opionddly sulixtituXed pytidn-4-yWl b, X I,
Tt ol R todien ol A ool prin i vy PRt HFE. %X X0, X1 X1,
01 0T o Resatv el
f or rr]:ﬂ ogLtaip gpbodispents of any ghformala gﬁﬁ]ig B%ﬁ ?33'%/@?5@ Xp <L Xla,
X, XIXIXIE, ODKIM Rlbis qﬁhokzﬂmgbnfgl gﬁﬁiok?hrﬁ@?&tquﬁndxeﬂn—&yl,
ain.e [ p s.of .an

nol.in of . .

&Wﬂ’éﬁh&“% ?ﬁ}lmoréll ?)Y OF {Hgoxax! e%‘ OP%PHXI% Sybstityjed.

Xl|, Indeltain @ﬁb@ﬂlmbntsmamﬁoﬁbfmﬁlﬁﬁi\/Hy IXubed, IXBe Ka, Xb, XI, Xla,
| talne odi.nent s, of. an or nul as
P{H E%@a ?rxgng b1s otionglly Suhs! m%’d q‘)‘%PSX“}imléy b, XI,

X| | aln @ftal ellrbbod'_ﬁﬂ;ﬁhﬁ o}ﬁmﬁy df: flﬁrrﬂulﬁb VHHJyIN, Ii(anigb 3 Xar Xb, X, Xla,

ridj n-4- 0 a In certain

Biof Al 8 B RS BRiagS s thae T pes pifiSieay”, o

Xa, Mocertdln enmbalimends bg any d)f fo%hhl@s VoI, X 1, TR, X, Xa, Xb, XI, Xla,

ti y tute . In.certaj

8 o Sl o BB e RS B i bénsb S

Xa, Mocertdln emb@iments of any of formulas VIII, IX, IXa, IXb, X, Xa, Xb, XI, XIa,

XIb, XII, XlIa, or XIIb, R'is optionally substituted benzoxazinyl. In such embodiments

the benzoxazinyl may be 4-methyl-3,4-dihydro-2H-benzo[ 1,4] oxazin-7-yl.
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20 XI'b, XIl, Xila, or XIlb, RL is optionally
substituted pyridin-3-yl. In certain enbodi nents of

waey7o629%9er mul as VI, X, |Xa, |Xb, X Xa, XbPCHEP2006/068646

Xla, Xib, XIl, Xlla, or XlIb, '3 is optionally
substituted pyridin-4- yI In certain enbodi nents of

1 5, B s QG drorh o e g VL B 1P e 0. X1, X1

Xiib 341, tXiteeor &Ilbri%mabptmcyiaﬂyBlsostlnltccébuapthl@wb(hd| ments of

any ff th[nn%l?osdléélews’oflaﬁsw gglff)(@'n @’Wﬂﬁxm &, %F)%&'ﬁ Xb. X1, Xia

?ﬂh Ak AMllano3XIJb, Rqsl P pioocellly sutistipdted bfqupﬁna@)ll 2rd.6-yl ,

91 AR iy 04 DRI Bt SR ol 9Pl 30 1

¥IH, IXIL, [XXa, bmrbm&bs optionddly sisfitixed betizathiazel-B:ylXI |

X | | t
Jui in Sall deoadihoh P Bhy HIBIh s WBEEIN HEEXE X Xa. Xb. X1 X1a,
Kthr, 041, a8 1avoit KHbJ R is bptagnallxisybsiutdibenxbthiado]l-6%lla, Xl b,

X1, rg&lhe&&%e%bm@mﬂ ab PofIBEhoNEIY IRUPSL Hg@ity;egga, Xb, XI, XIa,

benzd I ophe al n enbod
Koy, 01, ad1ay/oit Knbméls bpagnalliisybsifutahthiadolyl Xl , Xla, Xl b,

Doy ek in fodllibyenis Bl PoGBh MRS IRRSL Tk bEH, X? X1, Xla,
Koy, i1, a81aybit XIIb) R& is bptagnallyisybskutdththiago]-2:¥ll., XI a,
Xl b, Inxclelr‘r.’amxI Il?cidu%rentx Iolfgn I%éforrﬁul([‘;‘)@ t\’h?ﬁgl, Le L I8 )C i nﬁ(ﬁ dXI Xla,

benzoxazi
ity X3k )ﬂlammt Kiib; B, id omlmy culRHabehthidzol 44].
xaz| e Tl o N RO0T 002999 PTRERRROR! (5940 x A7k, x1a

certaln e O I men
PQ(b,XI]X,XI]}éaQr Xﬁb Rlis op&hmallyﬁhﬂﬁstltﬁéd thiadol-a;yl. or Xl1lb, R1L

is o tlona bstit ted th a

enof SRR SR P adIFRE oy VI oy 10, F 8 . xa

X, XXD,XIMI, or XIIH R! iXbptiondlly ,su‘t)éhtuied p]lien)ﬁl bibgptiehallgsubstituted

Oﬁ%i qally substituted benzothiazol-2-yl. 5 In certain
d0 ' nent s of any of formulas VIII, IX |Xa, |Xb, X

Xa, _ MbcertXin, er%lbdidir_neﬁ@sbf ang of, forthblas VA, IXI IXa, TR, X, Xa, Xb, XI, Xla,
SHboRl el o §B s bR BRI ek T v >
wethoxphexlyl, 4Xhe‘thox§>plhbnyl)(3 bhloXlIJhanyloclt clokdpheRdyl, disindol- 3- yl.
o AR TR P s L S
XH),_XXD,XIM or XlIg, R ﬁEydﬁern Kdno, drbanoyrordityh, RL is
ermbol eSS PSR iR QL P S5 33, X2, Xtg, XIb, X1,
XHa, GbeIIIXIR i yalro geXl ﬂklebﬂ aﬂq%dltanyl(?(ﬁ e XL$(D2,R8R&I_16rSR is alkyl).
ermbol EHSST PSR by pP 9561 1T 1S KEP o g, X X1 X,
Xtb, XXD XML or XiT8, eacﬁ(REns uﬁﬂdpend@lnltl@z hatay, alkhl, byanRJhdl@alkyl or alkoxy.
PG S UBRE SSRGS oM oot B o
hathoXb, Mére pﬁélfcaably)f{%s ﬂﬁ%ﬂ_o chblogor @eth¥kyb, Rl is
SR S
Xab, XX X104, or XITB, m 10,1, or)g dnd e¥tH RS is@idebd dentiRHlubso, chloro, or

optlonally substltuted phenyl or optionally
Qe+t uted pyridinyl. 20 In certain enbodi ments of

any Dbf ce@imnathiesdiMeh fs of hay of fEmulaXWIILAX, Bén, 130, X, Xa, Xb, XI, Xla,
ﬁb"’} 'XII, XIIa, or XIIb, m is 0, 1 or 2 and each RCis independently halo, alkyl, alkoxy or

cyano.
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Xib, XIl, Xlla, or XIlb, RL is phenyl, pyridin-3-yl,
3- net hoxyphenyl, pyridin-2-yl, 2- nethoxyphenyl,

wda20mbbx%e/ phenyl , 3-chl or ophenyl, 4-chl or ophenpdT/EP2006/068646

i ndol - 3 yI. In certain enbodlngﬂts of any of fornulas
VI, | Xa, I Xb, X, Xa, Xb Xla, Xlb, X1,

XI I a , ;
" &5%?% itbodTheh® ofAEF GG BY SR DCBED BN, HaPKe, X1 Xla
Pﬂta)GIXBIaNXHIamX&)Q X, Xla, Xlb, XIl, Xla, or
Xl1b , I
50 ZES(%ZRA}’] enqy%g&gﬁt@ OF E}Iiy\{ ?ﬂ fovﬁﬁlgglr\/!tﬁglﬁiyb%é?%é |‘é'Xanb XI, Xla,
Xﬁy X3, Ml onuKHb, nYlis 1,,anﬂR, 14 Xeated ashe X orXaposKipn ofithe indazole ring
% Xlb, XIl, Xlla, or XlIlb, each R6 is
I'n ependently halo, al kyl, cyano, hal oal kyl or al koxy.
I n thmtatrla@elsqdimenussof pnedidpabitias VLU BXa, EXh, 0%, &Xa, Xb, XI, Xla,

beo I)J %@B % P)élkld R@fﬁﬂc\ (¢) cgﬁno?’o% a &R%(%le 4:—\/Engf § position of

pré era uor o
denn@znleemwstcmnts of any of formulas VIII, IX |1Xa,
I Xb
ol rtxﬂl eé%ﬁ?oddé nts%k%%y ?%%ﬁ%%% g}%%'x'[ fXa | uz)%,'g& xBX1, Xa,

X[ﬂéﬁb)ﬂbr,or)fdbﬂbmyhydmgﬂertal n enbodi mants of any of

];(?L ?ta}éé#bodlébnéilx? %ny &brr‘?ﬁ&lag(?'ﬂl 4&21 Xm;(a)? ﬁ(a XI Xla,

Xﬁdéﬁh ndenot Xﬂha‘nos 0,dl dey2, R Hldpanyaltyrsubstyamd ph¥Gl, and one of R
1062996 PCT /. rtain
rﬁgﬁ 19% ] Og ‘{ % e(?flor refe{ﬂ%ﬁ ‘ih%? | Xa, 1Xb, X,
Xa, Dﬁbqert)ﬁn, ermb(ailmeﬁ@s lof ang of, fobfhil]as VHI{ IXI IXn, DX i)é Xa, Xb,nXI, Xla,
%ﬁbt)&&sﬂfga rﬁflss 0, foraznii1 o p(l f)‘v.t\{l tleld Iph%)il oln)éadf R?and R’
issydyogamandRehei cﬁhd:ros:aikﬁdplaferztﬂiﬁméthybrand R3®§hytdr@g¢nof t he

I ndafnocl:e? alrn er%m(f m%%(% o? oﬁpgﬁﬁfaa&/ﬂkg?@%, @?,TXS, %21;),(&%, Xla,

of forFH
X[‘tb,XID(IXIIIa Xt XHb, maris (Xlllcb2 R 1s8)pﬂlpnﬂl}du%1th&:dlphh1®yl ayearf®” and R’

k 7 d

Ringrsgtifineialfeads B sRBuN WEME R B8R T8l foh &
Mldlell)cndleﬁ@y ha, cyhxor éﬂqo%ﬁ In Xioch e)éhbod)@hamts ofpflondily,subdtityted phenyl
Xl | Il b nmbhadi t
B BB bt DS P Mg R e i AR TR o
Kfado, hatd th,aloX]klyl h)ﬂbhl&pxyamll%kyd]kylmhﬁir@xyaﬂ(ym 2, Rl is

t t ut
oo i D4t S e OIS B 0, 098, s
Kib, C8T, t?ﬁlan oﬁ]fﬁb,dnﬁ%(mtl%r@f Rémy)pﬁf)nzﬂl:yrsﬂbbtaﬁtempblhdmlyp(and one of R?
| Xa, 3 X, X X

KGR, ﬁ»yfhsogﬁn aijd i cher Qﬁa@ Y1y B%I aé’isfalFlFﬁ?XL JBS?I‘III ?IPB%‘{“C““
D]blﬁmmlﬂy swieitnéd RAidng iR/ bel [Sridydi Og@)’haatﬁ @ulishalt&i b8, tws or three

bl t
B i PR Al oo g AT A R RS br pgronyate.
IrP@m,cthbxalméﬁbs RXis proférably pgibin-Xiyl or I)ﬂrid&h 201. XIlb, m

| s d.ph &a

R et o T e P geRo e fs VLS s L et XB . X
K[‘tﬁf}ﬁf adlay oNElLIBYth is BRI dre, Rﬁliiro(pgeﬂallyasﬁﬁstﬁatéh pREdins1, 38e of R* and

ndentl hal o, kox | n.syc
kSRRt and ot YRD el BitishaRg R Nhgran. n such
aheadﬁhleﬁﬁstdprm@ahlﬂwsuwﬁxatddtpyhadly@ﬁﬁy bk Woridih Ir gioahlly bktituted
times wth alk\e/ ﬁ‘ﬁf(g
one, fwo or three times wit yl, alkoxy, cyano, halo, haloalkyl, haloalkoxy, alkoxyalkyl
or hydroxyalkyl. In such embodiments R' is preferably pyridin-3-yl or pyridin-2-yl.
In certain embodiments of any of formulas VIII, IX, [Xa, IXb, X, Xa, Xb, XI, Xla,

XlIb, XII, XIIa, or XIIb, mis 0, 1 or 2, R!is optionally substituted pyridinyl, one of R*and

R’ is hydrogen and the other is alkyl, preferably methyl, R’ is hydrogen, and each R%is
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cyano, hal o, hal oal kyl, hal oal koxy, al koxyal kyl or
hydr oxyal kyl . I n certai n enbodi nents of any of

woé erombge VI 11, |X |Xa, |1Xb, X Xa, Xb, X, XecI/EP2Mh&068646

X, Xila, or XIlb, mis 0, 1 o 2, RLis optionally
substituted pyridinyl, and one of R2 25 and R3 is

t ' |yl :
A O D b kol 1M e IR B Mo T Tbstnd B
bwigyylinddynyd pywidin yb nplidnalls sinsstituted ene, dwe or thaee @wimes witkelkyl,

HATEE iy o Sbkko Sy D I Be O RESE o such
enbodimee it iRArefesaldy pfradiatd-yl quypyiidinon2-3Lyl or

Par o Sripod gl By GBRLECINR, ' nEPIXEG xa. 3 X1, Xia

Xt _XHXIX}H& Xt XHD, roris X111 dy,2, R!l islsopﬁpnally@pbﬂ%tum indplyl, one of R*and
EOBHGAREL RIS MR e 1,80, P
awddpdRsien 8y hyldraygemnor dlkoxgudh su@rdn;ﬂd::dimrmts opponalyahbsituted
B s 50 O RSB LD BB LRRELI o,
aj:'aEOﬂ;al(l),dlthuaﬂgyl, halloalﬁqohﬁlafkakj@llt%l ohhjfdlrak)klﬂoy%, _

o )
s PR Bl AL AR, e THE DT PREACHS. 3. 1,310

X, 041, XIknboXI Ihemtis0,dfor@n R’ sfopfionatiyl sabstithitetl quinglinylXape of R?

| Xbos X, Xa, Xb. Xl X a I b,..X lapson XL1h. m 6
P ooy Mol g S pF 55 Riylditn R cacn
snedapen @& tlghdlo, BEinioor hikdxy garsualin mb bdinehsarptionally dapktituted

referagbly methyl. R5.is drogen,, and. each, R6 .i s WD
B85 R 3YTRb myrlB al096  ARGEES R it v
gliraxyo cymoah doxhaloalkyl, Subhlker atkongaik g oo pydroryliyy.
substituted  di nyl..may, b i nyl .optj.onal | .
subel cESngREt topuitegh TR P ELEHTY b RBP YRRy Wostitutea
pyrkax 2, 3-byamnolyl, bded sobjehadomad daylds ntagbe aépeesented by formula XIIT:
al koxyal kyl or hydroxyal kyl. In such enbodiments Rl
is preferably pyridin-3 or pyridin-2-yl. 5 1In
certain enbodi nents of AN, 1X | Xa,

I Xb, X, Xa, Xb, XI, X X, Xlla, or Xllb, m
is 0 1or 2 RLis opt substituted indol yl,
one of R2 and R3 is h&ﬁrogéh(éhd the other is alkyl,
preferably methyl, R5 i's hydrogen, and eaé®lIR6 is
| ndepgadinh! ', Ral 19, REYANY, Afd R K@%V deflnidd Hefehh,

enbodi nents optionall'y substituted 1ndolyl may be

i ndolnygmbgstimentg|of §or Hivthgraig YoheH angdoArgp opteredly sypbpsisuted
BT ket 8l ol S RaRor e hep (it ARY B mare spgifcalyof
e ¥efits of any of fornulas VITI, IX 1Xa, IXb, X

Xa, Xb, XI, Xla, Xlb, XIl, Xlla, orXIlb, mis 0, 1

or 2, RL is optionally substjtuted duinolinyl, one of

R2 and R3 is hydrogen and £ ~gs al kyl ,

preferably nmethyl, RS is , and each R6 is

i ndependently hal o, cyano oxy. In such

enbodi ments optional | Y*stostjt ytled 15 qui nolinyl may

be quinolinyl optionally sUbstNtated one, two or three
times with alkyl, alkoxy cyano, halo, xima oal kyl,

hal oal koxy, a] kexyal kyls or hydyoxyal kyl . 1 n_conpounds
of fWPEGIEM R iRy %Roﬁf’\lﬁsaréiﬁaﬁa awef}y@d@sf%nm ly
subst debtaBem BYIMeh Qlo? fornRIlPXIV, diyé subﬁé&?c&ﬁﬁ@fﬂt& maFyaét')e Rnéore

conpounds. may be represented by fornmula Xi
fpecificgdly gppormula XIVa or XIVb:
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15

N (ROR7 XIIl; 20 wherein m Rl, R2, R3, R4, R5, RG,
and R7 are as defined herein. In enbodi nents of

wo eoomb@9d | wherein Y is CH and Ar i s optional PGI/EP2006/068646

substituted pyrrolof2, 3-b] py_rjl(gj_- 4-yl, the conpounds
of the invention maybe nore specifically of formula
X'V: R 1 RS RNom 4 NN (RmR7 XIV; 25 whergin
m Rl, R2, R3, R4, R5| R6, and R7 are as defined |
herein. In ceftsi odi ments of f or mul &%
subj ect conmgounds may be nore specn‘l% 1y of forrrula

Xl Va or Xl Vp: 007/ 062996 PCT/ EP200 -40 -2
R2 Rl N7 N' RS RRSR R4R N (R %N
(R R7 X Va &y, wherein m R1, RZ ~&R4, RS,

R6, and R7Rare as def i nedxh\e;el n | n extbodi ment s of XIVb:

formula Il wherein Y, is CH and, Ar is optionally
subswhergingg. Rp%,rFoLBT R {ﬁbﬁ@]ﬁ yess gefined heregbnpounds

Of t ﬁleeﬂlmcﬁﬁﬁ'éh@ df f@}ﬂ%@a Wlférecilﬁ’ @qk tHCﬁJX\(}l Ar 1\%%pt105naf119 siBAkieu ted
~m R erein

PzztrrolF@ 3 hk)yrmw ytashe Wpoalﬁés hameagowﬁfawﬁé@qxé ﬂ@qcrﬁcaﬂy of

fne@®! k@ n enbodi ments of fornmula XV, the subject

conmpounds may be nore specifically of fornmula Xva or

XVb: R5 Rl R5 R1 R!

wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.
In certain embodiments of formula XV, the subject compounds may be more

specifically of formula XVa or XVb:

wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.

In embodiments of formula IT wherein Y is CH and Ar is optionally substituted
pyrrolo[2,3-b]pyrid-6-yl, the compounds of the invention may be more specifically of
formula XVI:

wherein m, Rl, RZ, RS, R4, RS, R6, and R’ are as defined herein.
In certain embodiments of formula XVI, the subject compounds may be more
specifically of formula XVIa or XVIb:
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4/ NR34NR3I1IRNIN6RNG ~-NN(R)mM(R)m
10 R XVa; R XVb:; wherein m Rl, R2, R3, R4, R5, RG,

wapn 7872996 e as defi ned herein. I n enbodi mnents PET/EP2006/068646

formula Il wherein Y is CH and, is optionally
substituted pyrrolo[2 3-b] pyrid-6-yl, the compounds

o g PRSP SRR T R L el o 2
R1 RogGer Ry, erﬂmdimsntsmanyﬁaﬁomulaﬁ KA SXI¥e K Y XINes 8V nXVa, XVD,
e
cor(poun%s may’ cgielorr}rcn%?éﬁd ;Rplesgll F%a‘l’ﬁlaﬁ%/ e%@%&%%&%@{e&r%‘t}ly
Xethyl. R5 R5 (R% (R% 4 / I24%NN~R3%TNN~R3
pCT) E308L) DteaiE Ol 9%%*?3%%91% R X, X1y, XI, XXVa. XV,
RV, %¥id oRXVEb &R 'ds optedriatig sulhérwecharyl, R ¢epttimnnlly substituted phenyl.
v, AT ot Bloen sy b GTE M X xpgl SV gva xve,

Kydrodglenr XVbiRies optierally sutstikyted anyt, & mqinioylallymfohtyﬂuteds

Wqﬂl%{/n enbodi nents of any of fornulas Xlll, XV,
a, b, XV, XVa, XVb, XVI, XVla or XVIb, RLis

opt | bratain sulbstineutsed amy 9f foriilas EIBPXIVOXEYV4, KIVb, XV, XVa, XVb,

RYPIEV RSP bpriagafly S0 GTR KRG el

Wlﬂhﬁﬂlllx\éﬂg b?l is opti gnal Ihy substituted aryl, Rl is

gﬁ%gf)n%étﬁl X ngl? (flmeﬁlts?)g Yy gfj}?) rﬁul%c, ﬁﬁ )g{%/\?/}d\?a @% %{} XVa, XVb,

XVI 2Via or XWiD, RXprUOMI& siystidvedaryRR' nsopmmhaldmmbbtytuted
kih#"‘l}% etfl aryl, RL is optionally substituted

1-yl. In certain enbodi nents of any of
f or mnl mtabﬁl dnhbodXin®i ts XIf ¥ay ofxbivhylaXMI I XIY, XKD XIVX\MKY, XVa, XVb,

%Xttml X?/Q\@B’blggils ?%ttlé)tgﬁly su stlhyce(? Hfl::)tgrtola}y t §1gchahre¥f!rbar§/el1mia§§ be
selected from indolyl, pyridinyl, thienyl, furanyl, pyrimidinyl, pyridazinyl, pyrazinyl,
oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, benzothiazolyl, benzofuranyl, benzothiophenyl or
benzoxazinyl, each optionally substituted.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' is optionally substituted indolyl.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R!is indol-2-yl, indol-3-yl, indol-4-yl, indol-5-yl, indol-6-yl, or
indol-7-yl, each optionally substituted.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' is indol-5-yl or indol-6-yl, each optionally substituted.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' optionally substituted is indol-2-yl.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' optionally substituted is indol-3-yl.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' optionally substituted is indol-4-yl.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' optionally substituted is indol-5-yl.
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15 naphthal en-2-yl. In certain enbodi nents of any of
formulas XI11, XIV, XlVa, Xl Vb, XV, XVa, XVb, XV,

woMoa/06299XVI b, R1 is optionally substituted hePer/BP209é/068646

Such heteroaryl maybe selectegh fromindolyl,
pyridinyl, thienyl, furanyl, pyrimdinyl, pyridazinyl,

I
PY1 35 W BSEEAM or Y A0k i KRAERORN v, X i, X,
K¥bgYlaeir IXWb R qmtwoadasr sumtlltuteldemmdphﬁai ol yl,
benzpf ééﬁ%ﬂ%’ém B%%%E%Féﬂwm& Q/X%fw‘%w e}’i‘QhXVa XVb,

optionally su tuted ncertain € odl nent s of
VLY Imelr 26VIN R loptixhally ibwitutelivimdoX¥yl.XVa, XVb, XVI

<0 5yt B G B S K

XMUXVIXIoVEXVINOR lmt;lonx\llbsubsziﬁltéd/munM)d or XVIb, Rl is
: 230‘][ %rt}ﬁ}n’ eﬂllp(gj(ﬁl!nexgts ?nXIFfdfg él’ﬁé’%ﬁl ')ﬁq/o%qéa >5&1‘% XV, XVa, XVb,

| ona
XMhSXVItamr VbR 1squmahm2eyitmdnoﬁaﬂﬁsfl @hlrmilyl 41, flomelih-dsyl,

Gbtin-Fatuthoffhsy S oPhuiifin Kl Ppro Bt Rl |

subsin ¢euttaedf:mlbcrdlmenttsa>rf an eoftfodh wian KEILOXT VaXiVa IXIVbs XV X8a, XVb,
O XVI XVI

Rttt Qg (WBoipada i Y2

cer t i cerembonhorBmestsof aanyf fofmblos KIIII a?ﬁVXK[‘Va,, Wb’,, XV, XVa, XVb,

%9\,:[/' XI VQCVIM is ?ﬁtilondl P/'su‘tlaséytf:d %yrl nﬁr XVl b, R1

onal’ y substi In certain
errboIh ceetatnsenolhodamyn Gfof hioy ofifbasulxs K[II )XIV\,/XIV@I \)ﬁVb,XXWhXVa XVb,

YotV &R bigi Sy Pt - B p SR ichsmiignany
mfbsamyecbf formulas Xill, XV, Xl Va, XIVb XV XVa,

XVb, XV l.b ti | ti i

0 n & YR8 S R LSBTGS M SRy v o,
&1 0V oenmu; Renbpti@fallgaybsafutébpynidiag-¥ | 1, XV,

Xl Vi Xl Vb,

X Ve St Vi o Ruor s R 85, XHRag R v, xve v,
EvboxiVIiaen 5&/Ibf R amyptmdnaﬂgasmhshaﬁed@yridmmyl Xl Va, Xl Vb,

St et odian Sy oy SR x5 MBS AR g Xya Xvb.

mvy Wlafom}mb,afs 1§<bpﬂlqnaxywbsmm pYfidib-4-MV, XVa, XVb,

o i ey iodien Gog by b iRAR: VPSR KB R Y va, xvb,

XN[IXV]XIOV,X%\Rllls aﬂlbt\mlaumbsxuaed MhoxalX¥Vl., XVIa or
i B Sorab oS ieniof o Pih g LY. atyg. Xave. xv. xva, xve,

BV PV liarr 36Wb, Rris qulllnﬂﬂdlin%&} ylhinogalah 3qptthﬁfhahluy 5-yl, quinoxalin-
0 ln cerlal odi e

stituted
b AimeS Rt xSy L ERB SRR .
XV| aIrDct‘ertXMl éanbdeleﬁts@}ﬁtmp@f&bfmulauKHl I XIW XtVa, XIVb XV XVa, XVb,
- n certain enbodi nents of any of
TV ib: R 5 oty o RPE SomoSu o6, * v
XVI aIrpcrerrz(Ml éinb&almbﬁts@mhmp@f&bfmuﬁuxﬂu IXIW OVQWIVE] XIy] XVa, XVb,
rtai di nents_of _an r [, X,

KSRy R SR s S per2 et b "Ry i s
pyr i T derdmydmbdiifmedlisdf 3nydf formpyis KUl XA XiVa,eavb, XV, XVa, XVb,
%,I)?\I?I?llolr%(VIb, R' is optionally substituted benzothiophen-3-yl.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, R' is optionally substituted benzoxazinyl. In such embodiments the

benzoxazinyl may be 4-methyl-3,4-dihydro-2H-benzo[ 1,4]oxazin-7-yl.
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substituted. In certain enbodi mrents of any of fornulas

Xilh, XV, XlVa, Xl Vb, XV, XVa, XVb, XVI, XVla or

woMo/ 06096 | s optionally substituted pyridin-2-BpET/EPI006/068646
certain enbodi nents of any of roulas X, XV,
XIVa, XIVb, XV, Xva, XVvb, 20 XVI, XVla or XVIb Rl is

gﬁ%'o %ﬁﬁ%ﬁ é#?c?tﬁﬁﬂéfﬂ%f%ﬁ ]g@/&* hﬂu]%s ?(:[H )Q'Q/VR?\% @{}b REYVa. XV,

XV,LXWaorMb RXS/Dptlo(MllaS@sUWI:CbbermthlszotMm ionally

SPGB A S0, v e

XVIL, XWeloa Xaﬂbm ibpptiRinally soptifwedbénzothidrst-2tybt ed

gglr ?m &Iéa %qib&g?eﬁltsgzﬁ%)gjé)iﬁi)@ﬂyﬂg5“?%% Rgx%%\/g, ;EV XVa, XVb,
XVIaX‘éhaox\Xl\Hb is D1sthmillmeu&raltltmedzbc;dzothamhéagél in-3-yl,
qui ”ﬂ?(&::rﬂaﬂl egn%dlmgﬁ'{s%% 61%@@5& “%1 Z{?VA %%ykvokva XVb,

qui noxa I'ona
XVLDEV T oeﬁﬁﬁd; RﬁamDlstmfallaﬂgtbsafutéct)bmbdsazm Biyl. XI v

z)(:o:/?ong% rg%/s ! %lis o p ?fn%%ﬁal\ W )ﬁr\, ?gvz?n certai )r(1va XVb,

KWEL@GVIHMI?@’H)I R amyptmcfnaﬂg Blllhshalited(thllziz,olyl(l V, XlVa, Xl Vb,

| I
subsiﬁv%u afégﬁ%%on%%te WSXY 1>§el§f1((;)ﬁrf() lgsé(ﬁ‘ial n’ dgﬁ?r%h%(\s, o]
ANY, 36¥1afoo DOWIb AR 1s<b1btllqna)(y‘sﬂ,1bs)(hi\fa1 th¥d2ob 2- ﬁ(V XVa, XVb,
XV, X\élrt?ll Or %d r?]{entslof b gﬁ%rr&%s IS}%IQ/S%(I ;}ﬁg’b XV.XVa, XVb,
n al

benzo |op odi‘men any of
KM{rKWIa&rX\Hb RXk Yptioallg subdtivtied Kigzok¥ayl. XVb, 35 XVI,

XVl a, or XV b, Rl is opti nggﬂorr}{u Qf{%)&%}t &Va. XIVD XY: XVa, XVb,
ent s n

I { mb
benzonx%e%lalﬁlyff ?n such e n benzoxazi

X&Y, Xfé[albr ﬂ@ﬂbyﬂ( Li8pgtiatially dmtmﬂﬂiﬂedaénmli yll 4]

oxaz 2007/ 06299 1 EP20Q 3646 n
cert Ia{ll cnertél nal?)/\fraérrl]l{:nts o?? arhn)}J ab f 1S OrPu]IO Ftltusg‘d\yenzoxazolyl
XI Valn cérteim, emxdhdindeats oXwiy of %{hulamm X, mzb XIRh, X¥, XVa, XVb,

S oA e o TB R h o PP RGP SR o oA e
W;dnﬂl?m é(?j/b X:)/{ ¥ XVla or XVIb, Rl is optionally

subsi i en ol -2-yl. '
o bot ST foRE st fay i irao By ki SN A%, Vo gy va, xvb,
XVI, X¥a,or XWib, Rlxs/phemympgnmn V1, B, mRhokﬁ)hemyu oyratin2-yl, 2-
suhsti t.ut ed ,be I n.c n od|

SRRy SF 4TROR SRR, 5 B bronke b QpobrRiROS FE0E 311
XVb, In dé_bﬂam efivb @l imen XX\ Eurrrﬁila KHI,OfWVi Kivad, WVB lDb@tXVaJt?Gd), XVI,
RETE G RULR, Todipen S50 <SRt iR s R Y Scppetorably R
XVhahdr XVIb, Rl is optionally substituted thiazolyl.
In certai n enbodi nents_of an 1dd, Xl
Vel ot SHRPHREER kB n AR XV AT, v VRV v, Xt
HWd eravity RS shstidegh /Gart dicambahrodt, yt alkln Vekdit RS alkyl, preferably R*
en‘oot iments of any of fornulas Xlll, XIV, XlVa, Xl Vb,

RUelXla - Xvb, XV, XVia or XVib, Rl is optionally
subst cteuﬁaﬁplsrﬁlbtbcﬁm@htsl&)fydrmulds)dm X.Ie/t KeWd) XeWb,oxiV mevid, KV, XV,

S SR SO KR G ACTIE R M SR
t hi aﬁﬂée&aﬂi embodiments of any of formulas XIII XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, each R’ is independently halo, alkyl, cyano, haloalkyl or alkoxy. In
these cases, R®is preferably, fluoro, chloro, bromo, cyano, trifluoromethyl or methoxy.

More preferably, R® is fluoro, chloro, or methoxy.
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In certain enbodi nents of formula I, RL is optionally
substituted benzoxazolyl. In certain enbodi nents of

waey7o629%er mul as Xi 11, XV, XlVa, Xl Vb, XV, XVECT/ERNG6/068646

XVI, XVla or XVIb, Rl is optiopally substituted phenyl
or optionally substituted 20 pyridinyl. In certain

nbogj f V-
v, S AFl o diiin Rork Ghtb, ! K VYo Mo AVBxva, v,
BYLi XVIa-08 XMIb, 18-in@tlnoaidensh R® isymrdegemdeptly fluog, chloro, or

ﬁ;%{}ﬁ%gyphenyl , 4-met hoxyphenyl, 3-chl orophenyl,
-chlor ophenyl, or indol-3-yl. In certain enbodi nents
of f brerutam edhladimxhty of Xhvef fodxthilias XMV, XINVEI VA Vb XX, XVa, XVb,

APkt R e VBatis 0% drcs SRR PRk BiG1enfighARTRK by or
cenvai n enbodi nents of formula Xl I, XI V, XlVa, Xl Vb,

. ey R o, 5, R 38900 v o,
BiveeYlabir XVR4, miisO.met hyl . 30 In certain enbodi nents of

formy | . I ,
88 o e i 3 s e
KVLeX V1208008, mihkraed RS id lscatdkatithe 44 o Tositainrof the pyrrolo[2,3-

' ts any of formulas XiIl, XV, X Va, Xl Vb,
W%g%n%\%%mxw XVla or XVIb, each R6 is

i ndepesedant dnybdrhnentsalf kyy of foyramias XHAIXIY, K¥Va, ¥ Vh) X6xX¥Va, XVb,
S es, I, S6pr.ef er abl | yor hl "

K00 SRS 53050 P BT S0l ag P SE bR Bgsion e

pyredlef b bypyridtne snd dystoemo, chl or o, or net hoxy. WO

2007/.062996 PCT/(.EP2006/- 068646, &, |\ CeLhal
ool Ao B Ga Ay REUKAE F: Xy v, X1
XVIa 0AEYIbXRband R¥ire hogeror XVIb, mis 0, 1 or 2 and
each, R6 i s independently fluoro, ! Y.
e curveah aRBERAREEE ity Stfh e K1 ARl AT R va, xve,
XMV VIXIoVEXVIKMneXWR' add/B, is Hydd0gen aiVite @herVilkyl, egais, halo or

1l or 2 and each R6 is independently hal o, alkyl,

) %%’(y or cyano. In certain enbodi nents of any of
f or ninl @stadl dohhodXini ts X Way ofXbidhuladxXMIITXRIY, XKVA) XIVEMKY, XVa, XVb,

339 30 S, 5 % B S5 SRR an
KVisaydrogy/hidd thedtleris alkyldpiRferatdy metat.ed at the 4- or 7
P00 SR L 2o AR 5, S0 MR v o,
XW@{V]X!OVD{VIWn i90/d, orRYR, is o¥Mbnald\dubstduteXghbyyl et R and R’ is
BoEpeRataRee e YRR aPop BN pSH mif Retia Repedputrasen
15 | I @etatnedrb@ifinedlis i aib wofbrih olsMITASKIX], KIVa, XIVb, XV \ME@Ya, XVb,
Aybeoyaer X B B B oA P DA g E R rLAg K and R i
KydrbgenXind, th&Xb¥er i1, profhab MVacth YVRT and¥ are KYd@get, and each R%is
gl\élﬁ%r{dggg%ﬁ%’o ,F\:g(gl?%glb O)éys Irt; )égghoe%lego 1nqgntts tggtigrtlaql?/rsu{)ss"cituted phenyl
may be phenyl optionally substituted one, two, three or four times with alkyl, alkoxy,
cyano, halo, haloalkyl, haloalkoxy, alkoxyalkyl or hydroxyalkyl.

In certain embodiments of any of formulas XIII, XIV, XIVa, XIVb, XV, XVa, XVb,
XVI, XVIa or XVIb, or VIIb, mis 0, 1 or 2, R!is optionally substituted pyridinyl, and one
of R* and R’ is hydrogen and the other is alkyl, preferably methyl. In such embodiments
optionally substituted pyridinyl may be pyridinyl optionally substituted one, two or three
times with alkyl, alkoxy, cyano, halo, haloalkyl, haloalkoxy, alkoxyalkyl or hydroxyalkyl.
In such embodiments R’ is preferably pyridin-3-yl or pyridin-2-yl.
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20

al koxy. 20 In certain enbodi ments of any of fornulas
XIll, XV, XlVa, XlVb, XV, XVa, XVb, XVI, XVla or

wokmlob/iosaywé s 0, 1 or 2, Rl is optionally substiPCE/BB2006/068646

phenyl, and one of R2 and R3_js_ hydrogen and the
other is alkyl, preferably nmethyl. In certain

crof el o Bl G K K Vil vy X, v,

XYLopYlaon XLy, mibStliardt Bdispipenylly suh@lt@tfed Iﬁzrlémdl Rge pER’ and R’

bk
SRR Ayl SERESLAN TR, 1
suh epfboidomentb aptiodally subgkivyteddpKradin ¥invdy, bedpyridiayh optiormly

0 r [
%tl&f%élu(%e d{W{I%/II tl?ll'feer%ﬁrlés Vg ]th éﬁgfl l% @yaﬁ% lﬁa?%rhgﬁ%hgyy haloalkoxy,
tlkexyatiybor h}&ir@ztyhgklyl, Ip rse¢le¢rab¢<yml¢ntsw lis plﬁfﬁr@ﬁyjpﬁﬁilmkyl or
E%SJ ﬂ and each R6 is independently halo, cyano or
oxy. I n such enbodi nents optionally substituted

phenld ced@inmmybdzbmpines oy hn et foonalab XIIEUKISE XTIV, edVonsY, XVa, XVb,

W )&IE Foal Ey{"qy(?féfdgar%egox o&)ﬂoﬁ 1 Xya?tﬁ'Ltllégéxfrldln@y%HgofR and R®

myhgrmeyabig the dth\eraealkﬂl prefemibdyginetn, R ahd Kigredfydrogen, and each R°

&\/{1&;]%1?&32@)' alo c agploé(laﬁ(%x}/ ﬁngs%dlWboé%aeﬂis)gl\égfonaﬁ(\@ubstltuted

pmdimylahiwo@mﬂinyﬂ uptéchably silsitinytbd oam dwonethref tilRes witll alkyl,
aﬁﬁ?l > Qgﬁgrﬁﬁg afty ﬂ%& C}jlglo%ﬁioxy, S(’)X\pratﬂit% :85 c;r%]; ? %lﬁucla

pmbodirm:yts Rfayplteﬁarqﬂ:;ly pahiidiyd 3- glptripgndinl- Xﬁylsubst i tuted one,
two pr_thr s..wWth al h kox hal .o
hal O%I ek I e 1i;|1a11ts o?Enoe )(1§Yent]IOE C}K)](%(rﬁu&y 18 su%ﬂlt% X%/réfef(refi Substituents
lmelmloch]kg]nhdda]hﬁnzﬂ]soﬂjamdélamaﬂa‘oayabI y pyridin-3-yl or
pyri n2| 200 96,7PGTLER 0 045 1n
cor t SRR & Rt o8- ey of - R1R  Fonr erdlare alky
it Mm,talmah/la],kyw,ole)@s/auch)@ﬂbﬂ is pteflerabX¥Mbavenalk MML.db C 410521k ylQand more
optional Iy substituted pyridinyl, one of

E&?eéﬁbéy%%“'fﬂ% ydr ogen and the other is alkyl,
pr ef Rem@bieyitative byrhpowntd ilkdccandhnld with ehdindthogenf thelinvention are

uoch .er%%ﬂe ments optionally substituted pyridinyl may

[ optionally 5 substituted one, two or

three tines with al kyl, al kKDXBLE¢yano, hal o,

hal oalkylhal cal koxy, Fa Geicon

In such enbodi ments Rl is preferably pyrid|n-"3-yl . .
su pKi | pKi

pyri dgtroctupd - In cer t ai nNapRegysBRks Of anv@@ or

formulas X1, XV, XIVa, Xl Vb, XV, XVa, XVh, _XYINET | SERT

XVl a or XVIb, m|50 lor 2 RlLis optlonaIMJyrH

subst IH[ uted yrl dinyl, one of RZand R3S 1P 1S

hy dco ?@j pt her is al kyl, preferably methyl, R4
and R5 rogen, and each R6 is indepepdently

hal o, cydno or al kd¥%y1HtndehéiyDeMbodihykhts o%éonal |y
substi tm pyri di nyﬁhe etﬁﬁleoi’ﬁ'cﬂérﬂ?ﬁ' op

substi t d£t~One, two or ree ti'mes wth alkyl,
al koxy, cyano, hal o, hal oal kyl, haloalkoxy

al koxyal kyl or hydroxyal kyl. In such enbodi nents Rl
is pref pyr{din-3-yl or pyridin-2- yI 1J[§3_I n
enbodi the i nveninbwoar8igheRY- i s '

subst ituted, "preferred substit uent s are haldy.0alkyl,
hal*Oa oxy| and RERYAFREY]-amiEr e any %CIRJ"

R3, R4, RS, Rf. Ra, ReyaqBenoRde Re, R
herein are al kyI or cont al n an alkyl noiet ysalt$uch

nore



preferably Cl-C4al kyl .

20 Representative conpounds in

accordance with the nethods of the invention are
WG baoeione Table 1. TABLE 1 MP # Structure NanBCT/EP2006/068646

(Sysnane) (C) or pKi pKi NET 9ERT M+rH H H3C- N N\
N-(1H I ndol-4-yl)-N-nethyl-N 1" 266
phegytoethane—12rdiamne—H 153N
[3 'MllHB ndol - 7-yl ) - 3- phenyl " 117.0 H
pr amne HCO 2 H3C N hydrochl pride salt)
WO P /ﬁf?-@@e@ﬁ@;@sﬁ‘}-@nddl—dfﬁyl%—@—l H3 | C|H3
3 | HN hoxy- 1H i ndol - 6-yl )-=3- 2P5295
phe y ot HRengnpieeylimeghykanyneH3| 4 H C
[ 3- xy-1H{ndol -4-yl)-3- 295 3/
ph -nmethyl-amne N H HHICNH
[3 ndol -6-yl)-3 5 O CH [IJ CH3
phe bt hyl - am ne | ~
3-(5-Methoxy- 1 H-indol-4-yl)-3-
4 A g . 295
phenyl-propyl]-methyl-amine
3-(7-Methoxy-1H-indol-6-yl)-3-
5 A g " 295
phenyl-propyl]-methyl-amine
N-Methyl-3-(2-methyl-1H-indol-
6 H Ncn . . 293
CH, N : 5-yl)-3-phenyl-propionamide
H
® 057
Methyl-[3-(2-methyl-1H-indol-5- | 98.6 7.96
7 HN N ) 7.04
CH, \ : yl)-3-phenyl-propyl]-amine (HC1
" salt)
H
N0
H,C O A
\ N-Methyl-3-(1-methyl- 1H-indol-
8 CH; ) ) 293
O 6-yl)-3-phenyl-propionamide
H
_N
HC O \ 81.3-
\ Methyl-[3-(1-methyl- 1H-indol-6- | 83.0
9 CH, . 7.13 | 8.02
O yl)-3-phenyl-propyl]-amine (HC1
salt)
N 5-(3-Methylamino-1-phenyl- 170.3-
10 HN A : - 7.03 | 942
éHs N propyl)-1H-indole-3-carbonitrile | 171.9
H




O/ N Methyl

cH3 / N 3 5-yl)-3-phenyl

wO/R0NPE29pB- ( 2- et hyl -

-3-(2-nmethyl-1Hindol 6 "I |
- propi onam de
1H i ndol -

~ cH 29

3

4H 95.7- 95.7-
5- 98.6 7.96 7 HNTEP2000d68646

1H3 N 3 yl)-3-phenyl - propyl ] wne (HC1L Hsalt) H
H3C N 0 8 cH3 N-Met hyl - 3-(1- met hyl 1H-|ndol 2931 6
\1/1)-3 phe:b‘“-pr Glelalll de—HH3ICN-81-73- cH
Met hyl - [ 8- ( 1- et hyl - 1H-|ndol 6 83.0 7. 13 B.02 3
yl) - 3- pheyks propyl ]-am ne HCO salt) CN 170.3-
5-(3- A no- - phenyl - 3 10 HN 7,08 9.42| cH
11 | propyl) ihdol e égc,(ér}ﬂBtHPfY ?ﬁelnfﬂ?lﬂgl)dq N71H ywo
200, CT/ E328&§:/n 01]-méK yl-fhin€H3 ](HCB- /' H
[3?\_1 | H ol -7-yl 3 1719 11
pheriy -methyl -amine (HO cH3 / sa t§alt)H H3C N
ENHA—{S—Methytarho—t—phery—F~—3—312
ol et 3-carbonitrile 78.9
n 4-(3-Methylamino-1-phenyl- 77.3-
propyl)-1H-indole-3-carbonitrile 78.9
192.3-
3-(7-Fluoro-1H-indol-5-yl)-3- 194.3(
13 8.2 74
phenyl-propyl]-methyl-amine HCl
salt)
192.3-
[3-(1-Methanesulfonyl-1H-indol-
A\ 194.3
14 HN \ 5-yl)-3-phenyl-propyl]-methyl- (HCI 6.57 | 7.55
CH, HBC—,\,S\\O amine hydrochloride 1t
o sa
D CH,
Methyl-[3-(3-methyl- 1H-indol-5-
15 O \ , 279 | 7.39 | 8.28
HN N yl)-3-phenyl-propyl]-amine
CH, H
3-(3-Methanesulfonyl- 1H-indol-
16 5-yl)-3-phenyl-propyl]-methyl- 343 | 6.14 | 6.82
amine
_N
A \
3-(1H-Indol-6-yl)-3-pyridin-3-
17 > N [3-( yD) PYr‘ 266
N\CH yl-propyl]-methyl-amine




N H 192.3- 13 3-(

N phenyl - propyl ]
WA 2@7/8629p@3- (1- Met h

- met hyl

7- Fl uoro-1 Hi ndol

anesul fonyl -1 H i ndol

-5-yl)-3- 194.3( Hr
-amne HC1 8.2 7.4 3 F salt)
194. 3 RAT/ERL006/068646

5-yl)-3-phenyl -propyl ]-net hyl - ,6.57 7.55 CH3 H3C ~S
am ne hydrochl oride (HO o salt) CH3
Methy=13-(3rethyt—ttHindol=5—315279—"7-3p 8. 28THN
15 I) 3-phenyl tpropyl]-amine CH3 H H-\s50 3 (3
Methans oryl 1H i ndol 6~AH
5-yl)-3<phenyl -pro 4 B2 N CH3
18 | H ani 17 H [B q?l( Hha- éH31P§ €45§r| d[ no3s266 N
CH yl - ] -nef hypheayll—mpﬁl]m&ﬁ@?fﬁﬁ629 D6
PCT/JEEJ@OOW 068646 -48- HNCH3 18 v V
[3-(7-Met hoxy-| H [ ndol -4-yl)-3- 295 N phepyl - propyl ]
- met hyl - gﬁ'“éaH 8C 0 N~CH3 H CN
7- Fl uofo- 3 (3ftet 1y|7(—3'IEPuQr(())_—%—_(?)—mf:thylamino—1—
19 phenyl-propyl)-1H-indole-3- 308 | 7.25 | 8.67
carbonitrile
7-Chloro-5-(3-methylamino-1-
206.2-
20 phenyl-propyl)-1H-indole-3- 507.9 741 | 7.86
carbonitrile '
H
N
H,C N\ > 300
N [3-(1H-Indol-6-yl)-3-pyridin-2- (HClI
21 Zay )
g yl-propyl]-methyl-amine hydrat
e)
O 198.1-
3-(7-Methoxy-1H-indol-5-yl)-3- | 199.9
»n| " O Y| B d % 839 | 7.66
’ N phenyl-propyl]-methyl-amine (HC1
HSC/O salt)
7/ "NH
’3 [3-(1H-Indol-6-yl)-3-(1H-indol- 92.2-
3-yl)-propyl]-methyl-amine 94.0
5-(3-Methylamino- 1-phenyl-
24 propyl)-1H-indole-2-carboxylic 308 854 | 7.15
acid amide
CN
I . -
X 6-(3-Methylamino- 1-pyridin-2-yl-
25 Z) ( . PYREIRTSY L 09
Ne ey propyl)-1H-indole-3-carbonitrile




19 i r N phenyl

F carbonitrile
WQo®72620 N phenyl

-propyl)-1Hindole-3- 308 7.25 8.67 H
NCH3 H CN 7- Chl or o- 5- ( 3- net hyl am no- 1-
-propyl)-1Hindol e-3- 7.41 7pBBEPI06/068646

207.9 ci carbonitrile H HsC > 300 NH
[3(1H—Indo| 6y|) 3pyr|d|n (HaO 21 NI
y—=propy et affhe—hydrat €) 1981
ndol -5-yl)-3- 199.9 22 cH 8.39|7.66
y|]1-methyl-amne (HO H3C 27g_@alt)
Hol 3649 Yl dndBt- ﬁlyg 3121@1{ 1- 92} 2- I \ N,
26 nmet hyl - am ne Iﬁ/ (HC1
- pheny| -ProRYIHRINEN NH2 salt
2-carboxylic 308 8.54 7. 153 H
25 H
-pyridin-2-yl- 291 N, CH
3-carbonitrile 3 WO 200f/ 082996
. ) [‘59( 1%ﬁd7()?-'4§ﬁ)-3-pheny1- 242
propyl]-methyl-amine (HC1
salt)
6-(3-Methylamino-1-phenyl- 152-
28 ( Y pheny- 689 | 9.72
propyl)-1H-indole-3-carbonitrile 154
i [3-(6-Methoxy- 1H-indol-4-yl)-3- 130-
phenyl-propyl]-methyl-amine 134
3-(4-Methoxy-1H-indol-6-yl)-3- 157-
30 ) 7.63 | 9.06
phenyl-propyl]-methyl-amine 158
[3-(7-Chloro-1H-indol-5-yl)-3- 120.3-
31 i 8.84 | 7.89
phenyl-propyl]-methyl-amine 120.6
6-(3-Methylamino-1-phenyl- 181
32 propyl)-1H-indole-3-carboxylic 182
acid amide
sUes
33| 9 N [3-(1H-Indol-6-yl)-3-(3-methoxy- 126
I H
CH, N~ch phenyl)-propyl]-methyl-amine (HC1

salt)




26 3-(1H I ndol
salt) Hc'N 239-
wWQ@2®70619p5 1 | - met hyl

-4-yl)-3-phenyl -

HCl
27 3 [3-(1H I ndol
-amne (HC1 H salt)

propyl am ne H
-4-yl)-3-phenyl -
CN N PCT/EP2006/068646

6- ( 3- Met hyl am no- 1- phenyl 152 HH®6.89 9.72
propyl)-1Hi ndol e- 3- carbonltrl?e 154 CH3 HCH29/ 3
B 6-Mthoxy—tHindot=—4=—y)=3—3136—H3C~
phghyl - p -met hyl -amine 134 O H O CHB
A‘w- XY i hdol -6-yl)-3- 157- 30 OT|H 7.63 9.06
s | HN pheny(g pFopy [3-{ héilhgol-Gaph) rie(2t B8thOMg- | NISTEH %gng - 63
[ 3- (7{OWyOreHlH i pd ‘?/)(1 ) N 3§ 7. C '
H phen propyl ] m%hlﬁ )’h opﬁré r}gtglyg %Jrﬁ §‘9
(3-Met hyl ami no- 1tphenyl 181 32 propyl)- 1H—i ndolle-
182 MCH3 acid amde N 1P24- 33| HH
-3-(3-nmethoxy- 126 cH3 N G343
Me3-0yAz-Tadd 0@ yI) HCU- satioky- 14
35 henyl)-propyl]-methyl-amine
phenyl)-propyl] - y (HCI
hydrochloride
salt)
[3-(3-Chloro-phenyl)-3-(1H 0263
-(3-Chloro-phenyl)-3- -
36 , pheny | ma
indol-6-yl)-propyl]-methyl-amine
salt)
110-
[3-(4-Chloro-phenyl)-3-(1H- "
37 indol-6-yl)-propyl]-methyl-amine
yD-propyl] ‘ y (HCI
hydrochloride
salt)
6-Methoxy-4-(3-methylamino-1- 1817
38 henyl-propyl)-1H-indole-3- B
phenyl-p py)‘ - 1824
carbonitrile
39 [3-(5-Methoxy-1H-indol-7-yl)-3- 102-
phenyl-propyl]-methyl-amine 104
_CH,
@)
CH,
A N [3-(4-Methoxy- 1H-indol-6-yl)-3-
40 N pyridin-2-yl-propyl]-methyl- | 74-75
N .
~ I amine
O ; [3-(1H-Tndol-6-yl)-3-phenyl 218
- -1ndaol-o- -J-pnenyl-
41 - Yorpeny 21 | 763 | 801

propyl]-methyl-amine

(HC1




WO 2007/ 062996 PCT/ EP2006/ 068646 -
-6-yl)-3-(2-nmethoxy- 157 34 ~cH 6.59 7.63
am ne 159 CH3 H H 12P€T/EP2006/068646

[ 3-(1H I ndol

W@ 2he6apbg - pr opyI ] - met hyl -

[3- (1H I ndol - 6-yl ) -

3- (4- et hoxi;q-C 124 35
1

50 H3 HN N"

phenyl ) - propyl ] - net hyl - am ne ( hydrochl oride O
—CH3—saltt) H3—HNeN-62-63 salt)
[ 3- (3- Chl oro- phenyl ) - 3- (1H HCl C
[ ]-methyl -amine salt) H3|HN/ N 110
=ny|) 3-(1H 37 26.85
1 -
X 1%& OTS % ]hegl_fc
4 o (5 QR Pk HCI | 8.0 | 7.49
hyl apréeoAlime@y-2Bine/- 38| H3c\ | |
indol e-3- 182.4  H carbpnill®ile
b- Met hoxy-1Hindol -7-yl)-8- 1024 H
] - et hyl -am ne 104
3-(3-Methoxy-1H-indazol-6-yl)-
43 5 g W1 g6
3-phenyl-propyl]-methyl-amine
[3-(3-Methoxy- 1H-indazol-6-yl)-
44 3-pyridin-2-yl-propyl]-methyl- 297
amine
[(R)-3-(3-Methoxy- 1H-indazol-6-
45 yl)-3-phenyl-propyl]-methyl- 296
amine
[(R)-3-(3-Methoxy- 1H-indazol-6-
46 yD)-3-pyridin-2-yl-propyl]-methyl- | 297
amine
0=—CH,
O O \, [(S)-3-(3-Methoxy- 1 H-indazol-6-
47 v yl)-3-phenyl-propyl]-methyl- 296
N\ .
CH, amine
0—CH,
: h W [(S)-3-(3-Methoxy-1H-indazol-6-
48 HE N yD)-3-pyridin-2-yl-propyl]-methyl- | 297
\/N\ .
CH, amine
‘ H\ 130.6 -
CH,
49 [3-(1H-Indazol-4-yl)-3-phenyl- 133.1
propyl]-methyl-amine (HC1

salt)




O CH3 CH3 HN | [3-

pyridin-2-vyl

woRddRi061986 ( 1H- | ndol -

(4- Met hoxy-1H-indol -6-yl)-3- N 40 H

-propyl] -nethyl- 74-75 / N am ne 218- 41
6-yl)-3-phenyl 221 7.63 8.PAT/ERL0WA68646

propyl] -methyl-amine 3 (HCL WG 2007/ 062996
PCT/ £P2006/ 068646 - 51 salt) 85 42 HN
—3-phemyt—{HCE-8-0-7—49cH

ne 3 HNsaIt) OCH3 3 N43|aoH H
ndazol 6 yl) 296 3 phenyl83f-opyl ]
CH
" A e e
y pr opy! ] propetlhyiethy2amineN CH3| aifl@le
OCH3 N [(R) °3- (3{ Met hoxy- 1H i ndazol - 6- 45| = thH
yl) - 3- phenyl oropyl ] - et hyl - 296 CH3 amine| B'¢H3 aN
OH\ N[(R)-3-(3-Mthoxy-1Hindazol-6 46 H
- 3- py i - propyl ] - net hyl - 297C|—l3a§2'£1e
H [3-(1H-Indazol-5-yl)-3-phenyl- 85'3
51 ropyl]-methyl-amine ' 7.46 | 7.80
propyl] ¥ (HCI
hydrochloride
salt)
75.3-
5 [3-(3-Methoxy- 1H-indazol-5-yl)- | 76.9
3-phenyl-propyl]-methyl-amine (TFA
salt)
76.0-
53 [3-(1H-Indazol-7-yl)-3-phenyl- 85.9
propyl]-methyl-amine (TFA
salt)
97.3-
sq [3-(3-Methoxy- 1H-indazol-4-yl)- 99.0
3-phenyl-propyl]-methyl-amine (TFA
salt)
61.9-
s [(R)-3-(1H-Indazol-7-yl)-3- 65.7
phenyl-propyl]-methyl-amine (TFA
salt)
62.0-
s6 e, [(S)-3-(1H-Indazol-7-yl)-3- 68.1
H O phenyl-propyl]-methyl-amine (TFA

salt)




OCH3 \N[(S)-3-(3-Mthoxy-1Hindazol-6- \H
yl)-3-phenyl -propyl ]-nmethyl - 296 47 H 96 N CH3 am ne
W@R@HB629D6 [ (S) - 3- ( 3- Met hoxy- 1H i ndazol - 6- \ | N P¢T/RB20bb/668646

yl)-3-pyridin-2-yl - propyII - methyl - 297CH3amne "N
CH, 130.6- 49 - 49 [3 (1H-In azol - 4- yI) 3- phenyl -
1331 —Npropyt-—rethyl—amne—{(Hd N—N-—sat-t5—Wo
2007/ 062996 PCT/ EP2006/ 068646 -52 \ | \ N 83.7- |~ N
50 HH (1H I ndazol - 6-yl ) - 3- phenyl - 85. 2| 184.6H3
propyl ] -rret hyI ram ne Qg .S thd ol—g:— 3 _84.1% ¢H
57 | [t oS-yl ?-(%%enyﬁi % %}f ~ 3/?3% 517 RN 7.06 | 8.14
propyl ] - -/"élm neph(erid-propi-ietB@-ankinhy df odiiAor i de
sal t) 5.18- D 52 H~ i
[ 3-(3- I\/Ethoxy 1 { ndazol -5-y1)- 76.9 o | MW
3-phenyl -propyl] tnmethyl-amne (TFA Hsalt) EH N
76. O- 64.5-
CH .
* | Methyl-[3-(3-methyl-1H-indazol- | 66.0
58 | MOy \ SHL3-A Y , 6.72 | 737
: o 5-yl)-3-phenyl-propyl]-amine (TFA
" salt)
N
= cl [3-(3-Chloro-1H-indazol-5-yl)-3-
59 H3C\H AW pyridin-3-yl-propyl]-methyl- 301
H/ amine
®
cl [(S)-3-(3-Chloro-1H-indazol-5- %6.1
60 HSC\H O \/N yl)-3-phenyl-propyl]-methyl- (Tl;A 7.39 | 8.07
N amine 1t
sa
0
; cl [(R)-3-(3-Chloro-1H-indazol-5- 95.0
HSC\ : a _ _ _ .
61 N \/N yl)-3-phenyl-propyl]-methyl (TEA 691 | 847
N amine trifluoracetate 1t
sa
3-(1H-Indazol-6-yl)-3-pyridin-3-
& [3-( ndazol-6-yl)-3-pyridin 267
yl-propyl]-methyl-amine
O O A\ 85.9-
o 2~ [(S)-3-(1H-Indazol-6-y1)-3- 87.0
N\CH3 phenyl-propyl]-methyl-amine (TFA
salt)




[ 3- (1H I ndazol
propyl ] - met hyl

-7-yl)-3-phenyl -
-amne (TFA H salt)

85.9 53 C N-CH3
HN H3C- 97. 3-

W®720030629% 3 [ 3- (3- Met hoxy- | Hi ndazol - 4-yl)- 9BCDEP2086/068646
N 3- phenyl - propyl ] - net hyl - am _ng (TFA Hsalt) iNG61.9
H [(R)-3- (1| ndazol - 7-yl) - 3- 5.7 SS HN ¢
phefyt— hyt=—amre—(TFA—3——salt) N-620G—N
56 LH | ndazol -7-yl)-3- 68.1 |Ht \
p hyl -am ne (TFA salt) WO 230%/ 062996
P& ). (3t ro-

64 | I HTnddzoly 5- yI) - iéﬁ) %ﬁégné&o% y(l_?(Ls§ C%QN
phenyl -0k hypheaylrp\t@pmﬁmethwl aansaI [ )(TF4 |5 H ¢
CH3 Met hyl - [ (3- met hyl - 1H i ndazol - 66.0 58 t,)H \' N
6.72 7.37 N 5-yl)-3-phenyl -propyl]-amne (T A

L
s [(R)-3-(7-Methoxy-1H-indazol-4- 40
65 O ,:,N yl)-3-phenyl-propyl]-methyl- 75'9
0 H amine '
H,C
[(S)-3-(7-Methoxy-1H-indazol-4- 739
66 yl)-3-phenyl-propyl]-methyl- 75' |
amine '
H,C
0
= Ny [3-(3-Methoxy- 1H-indazol-6-yl)-
67 | N ’ N 3-pyridin-3-yl-propyl]-methyl- 297
N\CH3 amine
S
CH,
68 O , [3-(7-Methoxy-1H-indazol-4-yl)- | 97.0-
) iy 3-phenyl-propyl]-methyl-amine 98.0
H,C”
[3-(3-Methoxy- 1H-indazol-6-yl)-
69 3-(6-methyl-pyridin-2-yl)- 311
propyl]-methyl-amine
5-(3-Amino- I-phenyl-propyl)-

70 | hn N (3-Ar phenyl-propyD-1 0 1 639 | 874

1H-indole-3-carbonitrile
N
H




Hsalt) «ci [3-(3-Chloro-1Hindazol-5-yl)-3 59 H3C N v

N pyridin-3-yl-propyl] -nmethyl- 301 i Namne H
W®@2007/062996 [ (S) - 3- (3- Chl oro- 1Hi ndazol -5 86.1 BOI/EBmIMNGS646

\N yl)-3-phenyl -propyl]-methyl s (TFA 7.39 8.07 NH

amne salt) 93.4- ci [(R) - 3 ( ChI oro 1H i ndazol -5 61

LI~ 11 AL o1 N QA bl e g TCA ~ 0O4F
oC N pre |y| Pt UIJyIJ'IIL':LIIyI' 9510 A O7IT

8. 47 Nrrinetr fluoracetate Hsalt) N | I I | N N
62 H HY}\3 (1H-IndazoMeﬁryyl[QS):}g,-ﬂyernlyﬁgqig 267 N~CH3
Wl prop net hy| - am ne N 140.7-

[ (S) @ ddz 0 6P>‘/Tf)>10§2 3é9ipﬂldl%§ 140 H N fogg%/(

phenyl - pr opyt T~ e hyI %%ggﬂ%lﬁal t) WO

162996
PCT/EP2006/068%46

[ (R -3- Indazo-6 yI) 3- 85.0 FH 64 CHB
phenyl pyI ] -neth amne (TFA salt H NCH 3
[(R)-3- (7 Mt hoxy| 1 G- ek 30U

141.5-
ey X rolo[2,3-b idin-5-vl)-
N |/ \ pyrrolo[ ]pyr- yh 1422
NT N propyl]-amine
Methyl-[3-(1-methyl- 1H- 184.9-
HiC SN pyrrolo[2,3-b]pyridin-5-yl)-3- 186.2
H
lN/ N phenyl-propyl]-amine (HC1
\
s hydrochloride Salt)
N
/i 5-(3-Methylamino- 1-phenyl-
HSC\H | S\ propyl)-1H-pyrrolo[2,3- 291
N7 N b]pyridine-3-carbonitrile

MO O [3-(7-Methoxy- 1H-indazol-5-yl)-
N 3-phenyl-propyl]-methyl-amine

V

Iz
z

296 | 8.18 | 8.25

N,

HC< Methyl-[3-(7-methyl- 1H-indazol-
O N 5-yl)-3-phenyl-propyl]-amine

V

Iz
z

280 | 7.59 | 7.76

N,

[3-(7-Chloro-1H-indazol-5-yl)-3-
phenyl-propyl]-methyl-amine

Iz
Vi
z

300 | 826 | 8.04

- O

Cl

Iz
~




65 N N yl)-3-phenyl -propyl]-nmethyl- 75.9
H3C~- H NCH 3 [(S)-3-(7-Met hoxy-1H i ndazol
WO B00RI0boys ) - 3- phenyl - propyl ] -nmet hyl - 75.1

o H am ne
-4 ~ 73.9-
0 HPEIYEP®06/068646

H3C~ H3CII O i I I "*N [3-(3-Methoxy-1Hindazol-6-yl)
67 N H 3 pyrldln 3-yl - propyl] et hyl - 297 H N CH3
armne—H 3 P N 3—(7F+Methoxy—tHindazpt—4—yi)—
\. 3¢ y- Y1)
97. 0- H 3 ph=ny| propyl] -nethyl-amne 98.0| O
H3C~ t O\ 1 /|IN[3-(3- I\/lethoxy 1H-indaza|-6-y|)- 6
H3c 3-(6- ”E”Méthy'@‘fﬂ Yidringd NI\ CH3
78 protbyl yReam ne %[’? f\mynO- - pher y - pBOPYI).71 | 8.0
70 HZN 27 ¢ 8| PayD-3+4R) o d-[Bopdt-bome file N H W
2007/ 0629963HPCHI'/ EP2006/ 068646 -55
O CH,
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Compounds of the present invention can be made by a variety of methods depicted
in the illustrative synthetic reaction schemes shown and described below.
The methods according to the invention comprise, in certain embodiments:

5 coupling a heteroaryl compound of the formula:

5

(Rym
AN
Br W
P

Z

=

TZ p

A
with a vinyl compound of the formula:
RN

| A

B;
in the presence of a coupling catalyst to provide a biaryl acrylate compound of the

10 formula:
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In certain embodiments, the biaryl acrylate compound C , where R” is CN, is then

5 reduced to provide a compound of formula D:

The compound of formula D may optionally be converted to N-alkyl or N,N-
dialkyl compound of formula E:

10 wherein W, X, Y, Z, m, Rl, RZ, R’ and R® are as defined herein.
In certain embodiments, the biaryl acrylate compound C , where R” is -CO,R*
(where R* is alkyl), is reacted with an amine compound of formula HNR'R? to provide a

compound of formula E:

15 wherein W, X, Y, Z, m, Rl, RZ, R’ and R® are as defined herein.
In certain embodiments, the non-aromatic double bond of the biaryl acrylate
compound C , where R” is -CO,R* (where R" is alkyl), is selectively reduced to provide a

compound of formula G:
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In some embodlments the compound of formula G is then reacted with an amine

compound of formula HNR'R? to provide an amide compound of formula H:

wherein W, X, Y, Z, m, Rl, RZ, R’ and R® are as defined herein.

Reduction of the carbonyl group of the amide compound of formula G then
provides the compound of formula E.

In some other embodiments, the compound of formula G is reduced with a

reducing agent and optionally oxidized to afford the aldehyde compound of formula [:

wherein W, X, Y, Z, m, R’ and R® are as defined herein;

Reductive amination of compound I with an amine compound of formula HNR'R?
in the presence of a reducing agent then affords the compound of formula E in
accordance with the present invention. Suitable reducing agents useful in reductive
amination reaction are well known to one skilled in the art and include, but not limited
to, sodium cyanoborohydride.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:

New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
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mcmpbwde bt tlyar@Herazed NsinR con wentiGhhloneangia@ading\phesieal Ranstants
I )pc.and m R5 and R6 are as defined herein. In
l(n?d aelé%héin{)od nments, the biaryl acrylate conpound C,
vvher EnkSs dpscilpd toi the t:hranary,'ithe edugeth descriped hecken preferably are

&91{3219%8%n8 21 1rr1nga§}ng)Sphgé(athaMspEe% lessure at a reaction temperature

range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare compounds
of the invention, wherein each of W is N or CR4, X,Y, and Z each is independently CH or
N, and m, R’ and R® are as defined herein.
(Rom K
or
Br W
=
z7 H
+ —

a

IS N
bl/

NHCO,Me

SCHEME A

In Scheme A, heteroaryl compound a is coupled with a compound b using a
palladium catalyst such as PdCl,[(0-Tol)3;P], or a mixture of Pd(OAc), and (o-Tol)sP to
provide a coupled compound ¢. Compound b may comprise, for example, an aryl
acrylonitrile or heteroaryl acrylonitrile, each of which may be optionally substituted as

defined herein. Numerous substituted aryl and heteroaryl acrylonitrile compounds b are



NH2 D. The conpound of fornula D may optionally be
converted to N-al kyl or N, N dial kyl conpound of
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W X Y, Z, m Rl, R2, R5 and R6 are as defined
herein In certain enbodi nents,” the biaryl acrylate

acrylate
ETRSHI s OIRS il EREE CHRE e e s s

prtbvade a compound of formula F: RS (RE)mMY_X W Z N
H ORL S&‘Leﬁ%ef fE Lk d(%lble of?d i i’uﬁeﬁer%riagfgpdsa

and R6are as cFéilne &ﬂereln ncer aln e
taeo wompanodrdt V@rldmmwecmg agenof arg hﬂtabledoythlmleyliﬁi reduction,

Ri.is -CO2Ra (where Ra is alkyl), is
1n%F}21 SOdumWhleh dddcfo provide a conpound of fornula

G W 2007Rélﬁ12996 oPERN ERZOP 611068 fAG/ides 6 B-RuinopRpyl ddmWund of
HR G wherein. X. Y, ..Z . R B and . R6 are as.
Irsriicmasr arn St Tt FRn S nsaefiaiine
fimﬁwmlaalrﬁnhm Iﬁ}hleiale,rlﬁﬁﬁﬁeedﬂr badrire @R, nemheogrp@ignddwa‘in g agent.
ernallvely, [BIR%IhR[%e 10uBfePoh T End I’}wacr;/]ar(ljoe gr%?lgpngau Be s1mu1taneor{1%1y reduced

using a strong reducing agents or by hydrogenating compound b in the presence of a

hydrogenation catalyst.

In some embodiments, compound ¢ is reacted with methylchloroformate to afford
a carbamate compound f.

Reduction of the carbamate functional group of compound f provides an N-
methyl-3-aminopropyl compound of formula g in accordance with the invention.

Scheme B below illustrates another synthetic procedure that may be used in
preparation of compounds of the invention, wherein each of W is N or CR4, and X, Y,

and Z eachis independently CH or N, R is alkyl, and m, R’ and R® are as defined herein.

Ry

SCHEME B

In Scheme B, the compound a is coupled with an acrylate compound h to afford a
biaryl acrylate compound i. This coupling reaction can be carried out in a similar
manner as discussed in Scheme A above. The biaryl acrylate compound j is then treated

with an amine compound, such as ammonia, methyl amine or other alkyl amine
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Y, Z, m Rl, R2, R5 and R6 are as defi ned herein.
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of formula G then provides the,conpound of fornula E.
In some ot her embodi ments, the conpound of fornula G
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set farth_.in refer es such Fi es
ReagaRPa Of times G Ty RREer ¥ gy ko Bis N Rk » X, Yoand 7
dhKs ind§RhdeMot OFRS NL-REES alRadahdsm GReidRCraye @f deGaedherein.
Compounds, El sevier Science Publishers, 1989, Vol unes
1-5 and Suppl enentals; and Organi c Reactions, Wley &
Sons: New York, 1991, Volunes 1-4Q, The fol | ow ng
synthetic reaction schenes are rrere 2007/ 062996
PCT/ EP2006/ 068646 -68 illustra ovﬁe met hods by
whi ch the conpounds of th res invent ori cambe
synt hesi zed, and various/nodificatjions (o these

[ [ s can be ﬁe-and will be R
suggested to one skilléd in the art having referred t'e"
the di sel osure comg.ai ned® in this Afphicat ‘on. 5 Thex

SCHEME C

The biaryl acrylate compound 1 in Scheme C can be prepared as discussed in
Scheme B above. In Scheme C, the benzylic double bond of compound i is selectively
reduced first by hydrogenation in the presence of a hydrogenation catalyst to afford an
ester compound n. Suitable hydrogenation catalysts include those discussed above for
transformaing the biaryl acrylamide compound j to the biaryl amide compound ].

The ester compound ] maybe reacted with an amine compound to afford the biaryl
amide compound n, which can then be reduced to the amine compound m in accordance

with the present invention as discussed in Scheme B.
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limted to, filtration, distillation, crystallization,
chromat ography, and the like. Such materials can be

wa@baraees i zed usi ng conventional neans, i ncl uBCTIBP2006/068646

physical constants and spectra data. 10 Unless

specified to the contrary, the reacti ons descri bed
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prepar e Tonpounds I nven erein e

sl i0 rthéjﬁﬁ FOf exb(mp&ndldal}ela«:hmmund]gleplebejmﬂvbyeﬁd the amine

PR R e T B e
Kredobinkd réhgetit, IsudHGts NediamRyan Roréhwiride. 6) 6(R 6) m (R6) m
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t@v@ftﬂ@ tRel aI‘vA%lidl . [ gb%r;dg Pl’é%g anespRtd @droimide group, and
ata ucn as 0 a m xtu
g’é g Zl%"nt%gr Top )’Vilit% a&&mlB? oV Rt sé‘&et}régﬁﬁﬂ%d

C. C&ﬁrpmamattvewayarﬁ@lm@am&@n df eie @t@@@&hpomm a?ffo)ﬂis the aldehyde
acrylonjtrile or heteroar %g %acryl onitri|le, each

GHTRM B PEGfsERATAISTYr Licpdeg patialeduction aaéﬁﬁeh%wlctwnal group

Redrd1fleh bl ﬂﬁfcﬁHﬁal%k@ﬁi drk WeB tnawi ko andsneidan @@ Mt. For example,
acrylonitrile conpounds b are WD 2007/ 062996

P ﬁz@@étﬁ@em trangforpatierepicanagstey fuRFaPPaligrenvio ayaddehyde

ﬁl@l@gblllay{gm@pared by techni ques well known to those
skilled in the art. Selective reduction of the
benzPnFethg duBnecHBPRINAHN dbeRsaiad icmay Posenyered i ofhgr compounds

(S %%Qntqnve\{@if)h ousr QMM W eABE N aScyah & ot RBAELE Qnverted to a
this sel ective reduction,
carboxamide group by hydrolysis under a basic condition.

Acidic salts of compound m may be prepared by treating compound m with an
appropriate acid, such as HCl or trifluoroacetic acid.

Numerous variations on the procedures of Schemes A through C are possible and
will be readily apparent to those skilled in the art. For example, while Schemes A-C
illustrate preparation of N-methyl substituted amine compound m, it should be readily
apparent, however, that ethyl, isopropyl or other N-alkyl amine compound m may be
prepared accordingly.

Specific details for producing compounds of the invention are described in the
Examples section below.

The compounds of the invention are usable for the treatment of diseases or
conditions associated with serotonin neurotransmission, norepinephrine
neuortransmission and/or dopamine neurotransmission. Such diseases and conditions
include depressive and anxiolytic disorders, as well as schizophrenia and other psychoses,
dyskinesias, drug addition, cognitive disorders, Alzheimer’s disease, attention deficit
disorders such as ADHD, obsessive-compulsive behaviour, panic attacks, social phobias,
eating disorders such as obesity, anorexia, bulimia and “binge-eating”, stress,

hyperglycaemia, hyperlipidaemia, non-insulin-dependent diabetes, seizure disorders such
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5 i ncl udi ng sodi um borohydri de. Reduction of cyano
conpound e provides a 3-am nopropyl conpound of

wo eromb9e i n accordance with the i nvention. TPCEEP2006/068646
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Ph'some & e IS rea
tis¢ase ﬂe@h yf thhluonefygrashsuhtas siaéss mcontlaerrcantraermcentmence benign

EI?)E%%H g%%gﬁﬁgﬂﬁﬁ )9 EFO% at%@ ede%gméﬁeﬁ&ﬁg B{l&&%lb struction,

m-jn:twlfr-eaucawymnupy briganypogandy.afvefagtivaibladdgr i pelvic hypersensitivity,

AL RE R BRL PR R o RERTRSNRERT e

use dThmcqszCpardabf the infencionpba rpd&essfantiheﬂammmw @ng/or analgesic

iﬂ\iﬁ) RERi pende i 4;] y RLars irr(%Rl,E'y(F)f{a{e ?’épt’%ﬁeagg ﬁh(% n gﬁtﬁﬁ i gge %%ag%%g SF discase

stnes asoclatd matdt faer @jnlditionﬁﬁrO@IR@mdeR&rieﬁ&f cR&eminctudng\but not

CARVTECTRAE IR JEN AR N J Y coos 2 S

Werri‘dnztrl\wﬂlpaiﬁ etn@al p&vh, th ﬂhb tadurns, 3Gekaite B dlustéSdizednehes, nerve
Hl]l%rg I?%ll?l ﬂgﬁjeli'l?aq%lg% Ip% s&%%%y]g %Iemlé 1}}1 81}%9 ré‘ut%ﬁrﬁysﬁp snggﬁlcegpam

ec o
mmlmaragyla @dciciconl mﬁ:ntlbm p@air traedatowin juries insludingdractures and

as d| SF ussed i.n ? A. abpyve. .The
{:P {g 1r51%1rles aﬁra aslsoc1ate t%r[?lrrlceté nél ¥ QZV}‘,BI dlsPh(ggsnsuéiﬁ]a% 1ér1table

b@mjemth‘pmsuch as amoni a, nethyl am ne or other alkyl

am n"?hf\:/\ilr?vgrg)tgoy 191912 869S6phFa).rC-1’1’I;/a(%E%C39%/OI%%§SGIﬁQHS comprising at least one
compound of the present invention, or an individual isomer, racemic or non-racemic
mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with
at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or
prophylactic ingredients.

In general, the compounds of the invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous
factors such as the severity of the disease to be treated, the age and relative health of the
subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and
experience of the medical practitioner involved. One of ordinary skill in the art of
treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically
effective amount of the compounds of the present invention for a given disease.

Compounds of the invention may be administered as pharmaceutical formulations
including those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical,
pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal,
subcutaneous and intravenous) administration or in a form suitable for administration

by inhalation or insufflation. The preferred manner of administration is generally oral
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-70 conmpound, in the presence of a catalyst, such as
hydrochloric acid or trialkylalumnum (e.g., M3Al),

wo eooahéxeel a bi aryl acryl am de conpound j. PCT/EP2006/068646

Hydrogenati on of the benzylic_dpuble bond of conmpound
j in the presence of a hydrogenatlon catal yst affords
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ure
dovapoionaks nofy cphaln mmttaldn effmmec emnueiaﬁhhc)actw irsgrodient

%ﬁ%ﬁ:ﬁgur% v@ﬁ]ldtﬁémtgrgg aéfaa}/ dgggg g;ﬂ]l%g nﬂ)te lg ?]n% ?Jd Nihﬁ%%) Waceutlcal
&BnpAitodimdd B dehployedas BiHlidsRueh Rs tabRss ddilleRedrules, s¥mjisolids,
By PEATHHS Pl et ol o
Sahisda s Cliking o iﬁﬂeqld:apaulbg/foabeil usmpoimrt(de iforirmoﬁmbpmétoﬁes for rectal
éa}g]aémal %rﬁ?tﬁsr aglen,i’orﬁ%l e df%%r% of stt%l}]e C}ﬁjg?tngle sofglgﬁﬁse for |parenteral use.
Eminadamomlcymtaﬁﬁn [ elmhm ede f l)rmi]hgnymmjdctogemg'edlemt arnmioheebroadly,
P3P dn Bhl kAP T T T B B Pl Bty st
rapoésmdetwdmaed@kiaga:ﬁ»smed above for transformaing the
0t L LSRR S B B g

adr iméstiaoinp duseghe farnast ﬂ(blbthhﬂlmacbumaybompositions and dosage forms may
comprise a compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable
carriers may be either solid or liquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one
or more substances which may also act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carrier generally is a finely divided solid which is
a mixture with the finely divided active component. In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

cachets, and lozenges may be as solid forms suitable for oral administration.
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pngispetisig s afmepphed direatly te dldrm,salmemydpfaiohwmtpaakmeans for

L TR BBL AL B PP BB ARaPR B i s
o uital obaifoms, Imtlgi'r laiterecasr ofcl drepem ongetaetbs, mayerevaghieved by the
Pz‘ﬂie%{ Xc’im %tlerl e ant apg?gpcr?atg p?g'de’teggllu’?e%nxlforf%he oiS t%h %gl]u(f‘i[)n or

cancer
papasnctrl dnohe acder Spaiily thif sy ibe achlmdtfertaxamlpmbmeans of a
lrjlrnl %?on(dzﬂf:lsufj' gjgm{ ractures and 15 sports injuries),
anae §| N asSePEYed it h functional bowel disorders
suc hThScornmemib Ioéthebmmltloﬁ ymgrterfermdlhed fonveendsobadministration,

Par‘t"lcéljlaﬁ td0 ttl]l%rrfr:m %gtuotrl {:r ct aﬁgnﬁ)c(f t Onr‘Ersan%ga mlnlstl%tlon The
t'he pr ese I nvention,

cmﬂpwurdh\aill geﬁmﬂéy haweacsmnill@amclmze—fbamm;ﬂe ofthx buiree of)ﬁve (5)

sorrers or har maceut i cal | t.able s It or.
R & B Sully SHBER e FE o BEGA A aacd R the art,for
a:tampiabyemﬁcromhht;madﬁ&rﬂaﬁb& iageedient Brprovdet] mpt pressatived pack with a

t her, /0 ro nrelents In
SATEle BN RBC Hishss Rt o PiaR BT St R
adhiomdaﬂeasmchelthana trlhhler@thmnbmealahg/ oeﬁicﬁbdrbte&aﬂmeﬂlamy or
aéof t he 2¢ dm ni strati

t d f )
of dioiiE or e@éﬁfﬁbﬂ%aﬁf 1fi 1P By caf ik g sapain o
safgest such atsyemithﬁnl ITylel}osf%f drog dﬁnyrby po%oltad&fyarrabtleged valve,

BRIy M8 s6tiv DV BTE m RSP S0 v B2 Cupdbriey for
ofanifhea ﬂb@&ﬁ&ﬂlxtdf tlttﬁcofrﬁ[&ﬁlﬁlddn a&h@b&@%?\&’tmﬂ:ﬁ?osath ¥<€lactose, starch,

t h .of
05l Pk DSieh SR P e BB P RE f d R SRR hidine (PVP).
Thelpowddrearricdwall fismiget ih the@ aqd Bavitys Thapoeder c@mposmon may be

R TR DL R .

bﬁbtérhﬁclagftorﬁfwlﬁ@l the @aWﬂaandedﬂadinﬁsl@@éi% by\/tﬂehnsbcﬁ aabhlgaler.
|nentat|on and.in re

Wwith ndu

e RS BT RSB e bty G ERp §in R Wapted for
Ammlmeaairlf c@ﬁtﬁoﬂé}i @&aﬁdgmlﬂlfsaa%&ebtane aétheahdrydied frae Em‘@le the
amunt o the co ounds o resent i nv a
g e e R BT s p M IS e s sdaymfar sbeutncous
aﬂl@ delisdre dedced s TRERIMRBELY st s dr ©5dVdh AlbéRSvheh RGtbid b Blease of

ose sul table for oral |nclud|n buccal and
él?t?offm‘?ﬁﬂéﬂs)n“?sé%ft‘/ and “i]ilﬁéaf‘“e“tt 8151?1 lignce with ap'iﬁ?%lﬁgfrr}?glmen is

vidgial 6¢0m96urlpﬁﬁ§ ﬂ*aﬁé’cﬁltr]m(ﬂl c}@ﬁws}l sy2€enh SWrE ﬁﬁqlﬁéhlﬂlly&&ached to a skin-
traarteri a rat heca cut ane
?‘ﬂ}eﬁ%{% éﬂ&%‘?P%n& fﬂ? %‘?IPB‘?‘?I%O%PWF Git %?nfagﬁoihescﬁmbé%qdemﬂb?

adnm ni stration
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by inhal ation or insufflation. The preferred manner of
admnistration is generally oral WO 2007/ 062996

weFan/aER006/ 068646 -73 using a conveni ent dai PQT/EPRAE®8646

regi men which can be adjusted gccording to the degree
of affliction. A conpound or conpounds of the
. er. | :

R e e R D
iHeefyoystems 2B ipfrateduckautincal sl onpdsi subdersiab lglennyi surgery or
g@&:ﬁgﬁs ;rhér A6 RAALITRGRHL &b s&%@?&%%{n@(&ﬁn&‘ﬂﬂ? 1ip'sb1uble

sage forns nmay be conpri of conventi ona
megrbedicengs siliconeanbeat donkibdegradapbrtalyme, e.gi, pblyletic acid.
W th i I ' r i NCi n
the oy PR giabhRRe Bk SORNDRy ol APl f¥en
Bfrine dtel prep aatoamis setfdivided m¢e b doseg cetiammig appropriate quantities of

sur i t-h ¢ ' ' I
SRRl 5 L OB L e A Byt
enphionedligwsects ghardgies sUphpastidmbhet s mckdted fabkts, capsules, and

S. . Lds, ‘ ) ol
FRPRAL BB 2 B BB AISH B LSRO v, e
subpansiitsel§ or iteaubs iterpprairiad menbaroffiny bediesdppatkaged form.
for 8?:1%& siitable gﬁ%ar{ﬂgcé I?L%alfcg{r@r oindstfﬂgi? ?éljngu%t;;]o%% ];eo&escr'bed in
recta oF vagi nal -adm nis railon, or in e for m of
Rereinigloa: Thg eidnadirel Boltise ofofigiriocy 1985 edited by Eu®e Martin, Mack

rul at lons co i ni.n bout one (1). m,lligr of :

bbb PR R P SRR pRRy g KBTS bpymaceutica
floouiatione cdmtaidinech dohiBundidf thegprasent inyemtidradyt describedbelow.
accordingly suitable repres taat [ ve unit dosage
forms. The conpounds of the iﬁf‘v@%—' on may be
f or nlhafoldwiny @epdratdonsant ekympies ae&iven aclonabilestho st dkdled in the art

osage .forns.. The .pharmaceuti cal conposit.i ons, an
oBadce B R el Ra BB PEEHY B ppSaTaT o8 mpbindeuiynor be
tdsidereissimiting értscape dthghaenraee bt matelyas2@ing illustrative and

accept abl e sal t hereof as the .active conponent. Th
FREeRuA I E S MieElE P g Bo B Py R Rah B g es
solid or liquid. Solid forABRRIE\IANTAONSNS i ncl ude

powder s, ets, pills, capsules, cachets,

supposi toé?@él, and di spersible Faifi%s. A solid

carrier nBybe one or nore substddhdesmut s/ malylahsehloride
act as di ts, flavouring age solubilizers,

| ubri cant@,ﬁ/ﬁguspendi ng agents, [ﬁfﬁfdg e,thlg#‘)é@ép\}%t i ves,
tabl et di BMWARQgrating agents, ord-dimepyl@ntepstidiati ng
material . _| owders, the carrier, generally is a

finely dib solid which is &"MREHE with the
finely diRiQied acti ve conponent .etHanot abl ets, the

active co nent generally is m.x ith the carrier
havi ng th]ggﬁecessary bi ndi ng cagé?ﬁgfmeﬁ suitabl e
proportiogs and conpacted in theasbapmatspdaphiyze
desired. owders and tabl et referably contain
from abouﬁtﬂ@%{g (1) to about sevjﬁi‘&?tg@)l})ﬁﬁg%%aﬁ?ld&
the activepld0 conmpound. Suitabl eigapdrfintdiedui@ehlutatography
are not lj‘“@ﬁ ed to rragnesi(fr@gcargonate,. magnesi um
stearate, ' sugar, &t aPerBeNZPiGfcidiext r i n,
starch, geleaN ne, tragacanth, nmeébyitucrl | ul ose, sodi um
car boxyne | cellul ose, a |low neltjng wax, cocoa
butter, aM?TX)Pfhe like. The ter mm‘ﬁlc‘%‘}%lr ation" is

i ntended Nop ncl ude the fornmul atN-eretRfl pyhelidiabhy e
conmpound w }%h encapsul ati ng mat er,i@I as carrier,

provi di ngl&%capsul e i n whi ch t hé'§@¥lRgESs conponent ,
with or wrgRout carriers, is surfifusdectidicid carrier,
which is in association wthit. a%im'larly, cachets

and | ozen§®E are included. Tabl d¢EaNYBERIBENS, capsul es,
pills,
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cachets, and | ozenges nmay be as solid forns suitable
for oral adm nistration. WO 2007/ 062996

WO BE2006/ 068646 -74 Ot her forns suitabl e fpeT/BPENG6/068646

adm ni stration include quuid_?pfn1preparations

i ncl udi ng enul si ons, syrups, elixirs, aqueous

sol uti ons queous suspensi ons,

prepar at i %‘Rg whi ch are intended lﬁ%lugrgéﬁsgﬁmfg&[am&ne
shortly b&HGre use to |iquid forthn lpyesghiomadtogrgphy
Emul si ons nmaybe prepared in i.ons, for exanple, in
aqueous 5 propyl ene glycol s uiiblect or may contain
emul silf ying agentsg, faor exanpl% sych as | egithi
sor big nool eat € ~acaci g A pus sol y
be prepared by dissQlx aed iy
wat er andaadarﬁﬁ’SU| bIé‘CUFbrant;, f I;avorls,
st abi Li and R cReniflg agents.~Adlieous
suspqg ns can repared b pgrsing t'
di vi ded~acti ve component in watér mnth Vi scous

material, such as natural or 10 synthetyt guns, l
reS|ns§ nethylcellulose }sodlun1 H

O

kno 7

suspending ygents. Solio C oreparatlons
sol uti ons, suspensTons, and emJIsLE9 and nay

cont aj add| tion to onent NH
col or flavers, stg |zers Houf ers, @ i cial
and n s\teet ener s, spersants t hi cke v

15 The conpounds
for parenteral
ad m fio atSO atli orbe was added byronnyirddle 6h) gf Brmevodiypinemipoinitsile (1.3
nj ctio t ou nf u
e Ohirah. PhERD: (CHOE P B (LV's A0 pmapeape
Syelthyhzgﬁm,e (@EA} [1 4/ ollulPen mf)u §I]h<arsyswm iwas ﬂmHetilmﬂhoNg capped and

BRBUTRY ol ek P E e RN SRS (BtaY Senpof B was ditued

with @5 inolnsf dldﬂoﬁnm&thmm’(@GM) ond filteed &queg}umahednpzcdl €lhe filtrate was

oilse i ARy Sioricd Bt g s RAHSE iR st inerEr0A0

ﬁiﬁfcbrdﬁigms( 1 - doddt |)-Bphestil @h-@snitdile ( D de a pelapy sodide 1.44 g, 60%

%F? pol yet hyl ene gl ycol, vegetable oils (e.g.,

‘e 0|I) and injectable organic esters (e.g., ethyl

ol ea e) fornulatory agents such as

pr ese¥ihgsk of, 1 H Dheh W-Drapiol i ng,

st abirb la%tufiih g saﬁ]&/n@ibn QSE §RQHS1InHQI mggm §her§‘l h@@mﬁth‘ilee(ll)/(l 4¢,57
the actjve |ngred|ent may owder for

BB Hetr PERP2ASEF D P‘S@IOH% ﬁeme@fwrgt EaBHeUs‘bgﬁ& r@mowvas added

bm@hwh% Z@B0 Bfind te O &P NI T}Qenyeﬂl@cv- grs&mbdtﬁﬂétwa@ RefRBEQFS 45 hours,
se with a suitable vehicle,

PP QR 19 RO A1 b S SOIER WP R R R — adggd to the

ﬁ‘é‘ldﬁl@ ARy hﬁttrﬁ&tlfl@ Rvab ORtk&add e ENDS Tﬁ@&drﬁﬂm%@ extffal%% were washed
epl derm s as oi nt nment S, Creans_or | oti ons,

or
sycsisiyely math waercand boimst dssk aver NEpSOsidicned. Aag ¢ Coqcswrated to
slw&l aequakaﬁtah% Wﬂdabtf%d( 1¥4-ffaoRN- ﬁﬂm%ga%lq;roﬂbhurlta@sﬁas yellow
addi tion of 30 suitabl'e thickening and/
§€¥hﬁhﬁf ga@dﬂge Loti ons may be fornulated with an
aqueous or 0|Iy base and MA|| |n general al so
yvhil 6 4- v E ngpygumed st abi | i zi ng

agengs, odbsslaﬁﬁ i 8 09, A9RRL: m@ﬁesae 90 B9800 0. (15 ) under

t hi ckeni ng or colorin

Do waakaldéed‘ molmt@m ofad- (Hrljmdﬂléltylhﬁrmn}ﬂrpmh@nmiﬂ (AD) (1 34 g,54

1 rllf%l eFatl (23%‘91 and 'Efg Ishlﬁ qh@%ac%@n ﬂﬂﬁﬂ!e%ésrlhéh refluxed under
Flavor e usua y 'sucrose and acacla or

tragacanth; 35 pastilles conprising the active

ingredient in an inert base such as gel ati ne and

gl ycerine or sucrose and acaci a; and nout hwashes
conprising the active ingredient in a suitable liquid
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carrier. WO 2007/062996 PCT/ EP2006/ 068646 -75 The
conpounds of the invention may be fornul ated for

W@ 069b6 at i on as  suppositories. A |l ow nelti PQI/MB2006/068646

such as a mxture of fatty acig gl ycerides or cocoa
butter is first nelted and the active component is

fﬁ% ZRﬁéﬁ%hﬁW&ggﬁﬁg%ﬁéﬁ of 1QAIFEXBTE! 5;6 mn%l §if T 3 ?gﬂ) was added.

nol ten onobgeneous mxture 1s red
Abavahhewts, giotlkat sBspensios of biAlwEHL g 3. 6onmlol) la|8dnltqf THF was

c?cieddl ¥r 4 SHSufO Wﬁleggacﬁlgﬁ v&;a@ X&ﬁ&d %%@Xn(pr&lenched by

ornu ated or vagl m ni stration.
addponsi fr@héfaqmgheg NasSO.pHB1E5(24fepanderortingpg fy SO minutes, the

ﬁf?{{ﬁf"é \Uésr}ﬁteké?i Ql‘P' Jchtei iy Ea%tetxx%‘ wa?}{:etdi v%% ERIAEFHE ﬂft]ia?féJ&Qs
arriers nown 1N the art to be appropriate.
Erdr@elstmip@m vammmb sficuterya fieshicbramdtagrephy dPCMARROH/NH.OH)

ST 0 SAEHLdh  ESOSROLRIS v, o

ynekims for exan‘pl e, Wwth a dropper, pipette or spray.

The formul ations may be provided in a single or

mul t SyhelssisfadBmlH-hdoha-yWasipden vasepwim tedivapalorie (IV)

pi pette, .this y be achiev by .t he ati ent

beins b Sstithagoliba hibian B Codb daer usbRind roRigas (Gmb was

hddedSablittioadbf O1CI (8 W6 PERSOOM28 ). The nas e Wis @ns@itAyed in vacuo

A L R
gth

|nvent| on, malf beror rrul at ed for aer osol

adm PYISRYSE ' Y i rat
and wﬁlsﬁgirr%g;omfoh%rf@s(qh ﬁ&@l(ﬂ nuyis)t?; ?herganrJﬁs@amﬁermgtt@dlo g, 1.6
w |l genera ave a small particle size for exa

Bimalhg BEb 156 4vtsr Ns)was ¥ BRbREAGP 28 etl.) Sueh) gMe mixture was
Bidd 1%' a%oﬁi g€ Hﬁd’nﬁ%;@%l@fd?&%ﬁé’(%? 1kmm>1j A BERL (10 ml) was
art, for 20 exanp y m croni zation. The active
adrigd depimise per dp auinuiEs The TIXpHR SSEHIHR FaRR tperare for 30

ﬁﬁ'ﬁﬁt@fb hﬁer@h@@ 8l Ll@(ﬂ¥10§ HPH @San% s@JPIIeQ T 14RO CAIR X ture was washed
(CFQ), for exanple, chl or odi f | uor omet hane,

HiE ORIy SRt bR e drigg OWRT VP o FET INiHoBRHENE in vacuo
&y pro@ﬁE bon i 19&(51‘:*@ Pll(? 13- R8T p I gf] %ﬁk@anﬁ@%mdﬂf@hﬁ@s’i&s(% as a white

conveni ently alfso contaln surfactant such
ﬁ@@(@ﬁh&g Wtrevieldse of drug maybe controlled by a
netered valve. 25 Alternatively the active ingredients

may Hetiprsowif ded1idndolf by bphenytpyopytwdethyl-fmme (VI)

exa @ I |
oxS8) S 2CRMIEL 0y, PRETIONTS, 10 Bt A 120 e

Ne miay addedesobitioh [3< 1 Hyiddolx4+yh) el phersd-pydp ytle¢arbdros ecidndethylester

YAV PVR)

?@r (%)14616“%'1 BXnIEl%[ ng IT?]I:FSQ IXF Thf: H&Sq.ﬁg{)ﬁ%{ﬂag @/ { étgﬁ:d\%% 55 mlnutes

aaypoinatempeesient et vhichr Susphms&nfonﬁ LIAIHQI(O &k g,lﬁlinfnql)“un THF (5ml)

w%) ?S((er fgﬁ}g Vﬁ%&ré{{ 1%1%91(15 c W tﬁengreﬂu%eel f%% %S]O#tgtrS hou&? lcbg'l%g to about

ﬁé@rmldafueachadrﬂyaﬂddltmn o\f\lﬁt&ﬂhlyi gmulnddN a,5Qr. AH A {8ons Tthamesultln g

rkfl?xt re ds%rrer}@g;ﬁ{oeunsf ef{)r gboq‘%% gl?t S an&J ﬁ ere% w1th thef alfi of EtOAc.

sustal ne ease adm ni s he

ab¢ filventd wgsrcedccﬁmaxe ﬁmrplmf&rtpheﬂash hhzronmngapmds of the

Fan. b l,a sder
B Mo kR ROiP sR3Bin S xS B 28 LSRR PP -amine
31 gﬁﬁ%ayldd}ad]?camt) agetitrin gvsbhmosuﬂt}m abedle amh&e(@@4cgf 0.88 mmol) in
und j [ d n, pat i ent o ance
BB TP AL sdeRe MRAT R Y PO R PR SRR bR PRecipitate
tvnafilsaed aed wadlked wathywastsinerii,@Qur €hd weoieidl wasalied éheduo
to a skin-
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Azone (1- dodecylazacycloheptaﬂjz one). Sustai ned
rel ease delivery systems are inserted subcutaneously

' . 1 | .
T R P R PRty Plmid AT B! £fydedMforide
s@LUbRb&78@nbﬂddeSéN@Hi)sQBﬁcone rubber, or a

bi odegr adabl e pol yner, e.g., polylactic acid. 5 The

phar maceuti cal preparations dxempreef erably in unit
dosage forms. In such forn1 the preparatjon is

SUbdN ded into unit dgses~gontajning ap
jl.;

forn1ca' > a packaged prepgaration, the pack
cont ai ni ng_di screéte guantitiesof preparati on,
ets, capsul es,
anpowIies. A-so, the unit vosase >

tabl et, cachet, 10 or lozenge itself, or it can Fe t he

approprlate nunber of any of these in packaged f
O her suitable phapmaceutiicial, carriers ang their
Noed i Reni ngt on: N¥h
95, edited by
19t h edst+on, Easton,

e pharmaceuti cal

fornmul ati ons are dg
and Practice of PK
Mack Publ i shing Conpahy,
Pennsyl vani a. Represent
fornul ati ons contai Rj;ng ompound of the Rresg
i nvention are descri ed el ow. 15 Exanples Th
gglalb (iR SPALAH A0S AS FXRATRI&F0, A fe & pl ;0
undeBsiﬁﬁddahﬁybd3ph@ndh@gkmhakaHSEmpﬁmamﬂnmﬁgnheﬁhswhme
ﬁ%\%}eﬂ)egl £3P tS (Elﬁlt 1n88f] 3. Iyge_{ gﬁi%néﬁ aéljy[q Fltriﬁ] r(;%]e ERA) i 1 %oveg]gs a white
mﬂﬂneééﬁiw@dve thereof The follomnng abbreV|at|ons

may be used in the Exanples. 20 ABBREVI ATIONS AcOH

acet Sﬁltl&é&;isd)fmlh ‘1/Hd| firmm -anoeiphaing/prepibyitdre Veh) or i de

DV N- di et or ma

4- di DREAI % HAPFPRI Cha { THsngp pelet RhFokeeyiond i Y, (28 ¢ 11.5
ginhanal 2- Eip%ﬁold(l@tnhy bt @bheten@ergas, ¢ided m@tv@g héddayNaBH, (2.8 g,

A hexanet h Ipho oran1d 0 hplc hi erf
Fwﬂﬁﬁl‘g B‘Pﬁ“& 15694, m Ay %%WB%WQE ng E@ﬂour sand
Meflib et etropandl (B mies aﬂ&édﬁt@rf@élhtaw\(ﬁ’e i@ hWiter 40 hours at
F El;(io %&@ggﬁﬁﬁéﬁg} 1r3I 2ertnh oll)avr&rzllsna%de(-ir l:ﬁfter 60 hours at reflux,
additional NaBH4 (1 g, 26.4 mmol) and 2-propanol (20 ml) were added. After 110 hours

at reflux, the mixture was cooled to room temperature, concentrated and the residue was

partitioned between H,O and Et,O. The organic layer was separated, washed with brine,
dried over MgSQsy, filtered and concentrated. The waxy dark yellow solid was re-
subjected to the NaBH4 reduction conditions at reflux for 40 hours. The reaction was
cooled to room temperature and worked up as above affording 3-(1H-indol-4-yl)-3-
phenyl-propionitrile VIII as a yellow-brown solid which was used as crude mixture for

the next reaction.

Synthesis of 3-(1H-Indol-5-v1)-3-phenyl-propylamine (I1X)
To a 0 °C solution of 3-(1H-indol-4-yl)-3-phenyl-propionitrile VIII (crude 2.8 g,
11.5 mmol) in THF (100 ml) was added LiAlH, (1.3 g, 35 mmol) over 2 min. The

mixture was stirred 15 minutes at 0 °C, 15 minutes at room temperature and at reflux for
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THE t et rahydrof uran WO 2007/ 062996 PCT/ EP2006/ 068646
-77 LDA lithiumdiisopropylamne TLC thin |ayer

wae kooasoogr aphy Exanple 1 HHHH N NN + BPCE/EP2006/068646

CNCNCNN/I/II/III/dII HHH N N N N~
NO NH2 HH WV VIV53(1H—Ind0I

ZB@?E}%F& &&?éiwgé Hen %géle&’ ? ? égrll@]fgrﬁ%ggrto frl\%d§1i?4g10Hzo (60 ¢)
whs added mi\m/ﬂ}) Th%dr(e@mj 2mpQuikivay, vigdrau stynsiried fQMSTmﬁ@LG@ filtered,

érgd t%g gud %ﬁwﬁgﬂ% 1V1tﬁq§OA§: r 'Tﬁ& Eﬁ%mgfco&gg@at&#angi tme residue was
e systemwas fl W , capped and
pmulﬁqde\da ﬂashldhﬁorﬁatbglraphs (IHGM/MeOFHéJ H.€¥d)) affarding 3-(1H-indol-5-yl)-
i; f d 10 with 25
§%Ihl 1&1 rgﬁl%rﬁg%%%{wg “)%ﬁ%%roe)ég@%éj X & S thr o\lljmgh a

;:: It SpRcENt at ed ont.q tL'les?er

=L, A 5amic Acid
( heXEB’-l(sllelhﬂkﬂ)S ylaf?)fp'lfedylnlgopyl] carbamlc acid methylester X (0.52 g, 91%

S o Bisprigd i Frogehre Bl it fabi dofnPpropyn-

Sarbditicladidiah et yleptbevil( sepmBapmprilyrile (11) 15 To a
stirring suspension of

3- ( 1S17ﬂtlﬁl§égl o'f‘f'?) YII)I Iﬁd&hﬁwls ﬁl@e&ﬁd BerMMl@thM Am({nk (’5(1)9

5. nghlﬁg-ano{ at room ¢t enper atu

NaBHEO efolatlgn 0§ Pr)dql\ésvlhéd%l&nylwppylbﬁ%%@w %Fl@@ethylester X
10,5108 a7 MRLRY mNiHF [3%Emb) ehA‘HW‘ @Q@%{g Rioth#o® WRSIowly added. The
ref l Uxed for hours, then cooled to room
mﬁﬁ@r‘&%suﬁféuxeérf@r }-hBouss srolpd tRALOTM derBRuAturAand dugrehed by slow
ﬁﬂﬁ!ﬁ@n Bpfréshg? arb&@Sd ﬁussc%npbﬁzbe TR Xt ikfuBe %ssst%wa@%&g temperature

he conbi ned extracts were washed

Eﬂﬁdé@é@ ifversd thrquehwatievidnd Qula de firte afaﬁuv‘élpomﬁﬁca@d purified

gl:aléltaﬁ{ é}ﬁlom% 1 gg@@\ﬁmaﬁa @H?Hff&%nﬁg [BUARL- |nldd]- 535)?) 3-

enyl - pro |on|trlleq
H];%ely’bpr inl] @étlhiybar(lgpez()%) asgig%fgwh@ foagyﬁ!{())ﬁ@gg 91%yyield). The amine
Sorh gl IR didolvR eIy Ee fZQVT-I@F InﬁQ@(uP@aI{d 150 %2TIQI ifl EQ ;0,772 ml) was

stirring suspenS| on o

mded. [Ths pracipitafadwss filtesedymashgd svithdldteld @débl%itaiff@rglag [3-(1H-indol-

1 | I I
B ot 0
(MaEbi=0?05 xt ure was then refl uxed under

Example 3

O / / O
A N

H

XIII X1V

Synthesis of 3-(1H-Indol-6-vl)-3-phenvl-acrylonitrile (XII)




10

15

20

25

30

WD 2007/ 062996 PCT/ EP2006/ 068646 -78 N2. After 45
m nutes, a suspension of LiAIH4 (0.1g, 2.6 mol) in

WOREB70& ) was added. After 3.5 hours, anot hBCT/EP2006/068646

suspension of LiAIH4 (0.1g, 2.§ mol) |n8n1 of THE
was added. After 4.5 hours at reflux, the reaction

e A RO AR EFAREL L (29800l g rom

fribnemesgndelhesifg ﬂt@qtruc@uwa@estmbddépe&t( 1Hnddq>lh43 ybi3-pleanyl-
cake wag washed with EtOAc. The filtrate was
Co centrat ed in vacuo and purified via flash

yeI | TGWa@tnlrn{glsuQiegsloﬂ &%5 ()YHellndb)]. 6@},%8 bE&yﬂ‘raaﬁllomtrﬂe XII (1 3g,53

' Rgo LGP G TR AR LS PRy Rt Miseover 30

hih 6Thamlixtutenvdsthelted Gbrefilix fovald 0 haddechik (ﬁ@dswnlabyladﬁm g2-

HC1( 2 in.Et20, 0..28 . _Th i Xt
BikeEeip sthidTaing Qig5el Ny aThg ot Bry A Sl & fagan temperature
sied &on(cbﬂﬁataﬁ ‘Bhdetidiic 8ad patiiOnecbibbefwecdURID b @Hi,@e The organic

|eI esi f.]3-.(1H-1ndol -

et HIEyT Ssar D Brai ey NESPefil g andgvaporated. The
Sﬁuldé Bi(NHL- ﬁllﬁ.bUGJan?) @flenhyl proplonltrllel(l 2, 900/(0 pure)) v&zas used without
-((1H-1 ndo en propy amine (111 0.40 g,
% erﬂ?%“ﬂ?f‘lﬁlto? %/ﬁl)‘edﬁﬁ%? under N2, was added TEA
(0.23 M, 1.7 nmol ). The mxture was cooledto about O
C an tsipgaf 3 IO5Pr)-&- ARy A1) in DCM
(10 %)iowesso1tﬁféqeo<#30kr1plpﬁm§ﬁ6%eg pﬂélﬁﬂp@&glgﬁ‘ltrlfgbﬁﬂ (1.1g,45

m xture was stirred at room tenperature for

mnl EsTHE(dhehetrsso vdy addedgrsugiensipg of %Hst@ ﬂ &d 3mgmol) in
Tﬁlﬂ'ﬂl@ mlﬂ%é&%&%@va‘é@ﬁr%?@ﬁ% ats(}*f@%ﬁﬁl()/ﬁhﬂ’ut@é dtRo RO

brine, dried over Na2S |tered
@gﬁ@éqtplfeaﬂ)@g 1§ wasygdyesddor 1. é h@p]@v e reactlon mlxture was cooled to 0°C,
GderchEd bﬁgl‘elcafeﬁﬂla)idl%oﬁ Q? ﬁﬂhl?g@ﬁﬁh]l\l'agﬁﬁp @@P—Iz@) @‘5 gﬁi ﬁltered and

met hyl ester as_a solid
gy:ﬁ;pﬁ@ g/,agwgqhefl gat@lﬁtpﬁqd a’ |he hltrate was concentrated and purlﬁed V1a flash

Y/ t |

gfﬁ?gglh%%?%ﬁﬁr (HCW@@Hzﬁﬁéﬁﬁ) Qlfﬂ))dl%%s 8- lgd?ciné % éan%_eélyl

piopylardes XI'X@s agdorieseied (%6%@@% weld).

[ 3-(1H i ndol - 4-yl) - 3-phenyl - propyl ] - carbam ¢ acid

et hingldsesrof [ 25 11 N d¢106-46- gphehyb prapoyl 1} carpanTiefecid teth ylester (XV)

The t rr

¢ oort + b U sl i Shad el g 554 6. 89%

yield] wvag pre@awmﬁo)m B 1]?E[HEd()E6-ryl))3 pmalyl -pdefpthmifhe@sing the procedure
e

i8R Lot Bt Db i alonBERl rbieeg y e

Bfanfipledhl y ground Na2SO4. 10H20 (8 g). The resulting

m xture was stirred vigorously for about 30 ninutes

and $ynth@ised [ 1h-ThBel-@iyl- Pphdatyeo pyBOmEthel-hrnlrer(XIVE)

(S R o0 Y ST SR A% 3R vt v
@pliktitab E]d?dh‘oéhl)éh)ie Salfi@n Y B-(PHORYb 1l 6-yIyE3-Pidmryd Bt d181] -carbamic

éo 3otlgrl'lﬁs (E/ %I&{j th%}?@ge < ?stcirlhedégfbe%l@g%{oomgf?é\éw indol-5-
il pM] lrﬁetﬁpﬁﬁnm@ X3 (bde, ExdmPlemPIMS (MPE) = 265,
resu ting precipitate was filtered and washed with

wat er and Et20. The white so@ggﬁggg dried in vacuo WO
2007/ 062996 PCT/ EP2006/ 06864 af f ordi ng

[ 3-(1Hindol -4-yl)-3-phenyl - propyl ] - et hyl -am ne (V1)
as a hydrochl ori de




10

15

20

25

30

salt, (0.21 g, 78%yield). M5 (MH) = 265. Exanple 2 H
Nz NONNCNWVII VIIl 1X HGL HHHHNNNOXi x

wh2@ynsdeesi s of 3-(1H 1 ndol -5 | phenyl - acryl oni PET/ER2006/068646

(V1) 3-(1HIndol -5-yl)-3- phegyl-acryl onitrile VII
was prepared using the procedure described for
3-(1H i ndol - 4-yl -3 phenyl - lonitrile I (see

e oY i d Ill FO% held -

2 I(ndol -4

Y 218 ¢,
N t enpdr at uxe

over 90 m n periggyThe mxturgvms refl uxegyf or 20 XX
hours and additional 2-propanol (25 m) was added to
fac:llltate t he stlrrlng After 40 hours at reflux

60 h%%&%ﬁéof ?fbté{ﬁo?&{x’]fg‘ij%stl' r\%{\eﬂﬁ)ll) %@%n&iﬁ%e (%%f 10.2 mmol),
teonarter tylam nyafid o yoromvs (ﬁ13>26 gr BO2vasnad b dlEdd 1t42 mio d@2 mmol) and

AR L SADETHALAT, GO U L9849, 088up D 1
waswadraredtied scalvaishiddt \1\11(1 1 for 2hdoursdTihe deagtien mngfbrlwas cooled to

[t s D SNFENFLP TS A, 98Bl Bl s

weh [HIRAE onthrghmlo AgyersThee caabinedrrisd o ver2¥aS0a) fdtkredy and

é %}Lﬁrae[n&) eﬁ‘ﬁé L ﬁej %g)gu}!)%w ur%i'r%g F\)’Iisaon ?l?)rfl?rlo%{év? [g{r?ﬂﬂ;/g(hexane/EtOAc)

yfécbrkimg-%flﬂvnn@dﬂﬁyi) \Narrxcﬁl}mésphstseldacaﬁ acidupdieyl mtxxtXVH af ayellow

re Synt hesi s of 3-(1H-1ndol -
f((g 3%&[{0 fgd)(lX) To a 0 C solution of
3 3 t) onitrile IIJ
2 thests O % yhA-Dhen ‘; e

(1. 3T@ a 035: srlmin);loﬁ\oeMe’Mﬂe MCl (T?Jn)e mg]'l4?418lmﬁ1ﬁoll)la1$ bsﬁz!eﬁé elds ml) was

Y %\i&@imr@um?ﬂ%%%@g 3B DboAS ~iregqt 0°C for

10 mimaey shd at fﬂ@orﬁitéﬁhplérﬁtu\t\@ﬁ)rtlhﬁ[’i heas. edsolhtidh ¢ 38N -indol-7-yl)-

MgemalaieRy a5 AR S TASE 90 SLary e ¢ Bl weapddpeo me

PlabitireSixtihidel dt €5 @A tem peghutd) ETIROQkAdionasixnas Radstddfor 10 minutes
ed and the residue

%@%ﬁ%&%&%iﬁ{ti@fﬁxg@ hl {ﬁg%g,g{nggfl%yﬁp led to room temperature. The

fd@&MMQﬂd&hﬁl@d)byaJdﬁﬁrgdﬂog(%erb gl d BrO¥le) Th® aqueous layer was
hen I am neas a yell ow syr% (0,96 g gé)
%C a6t)3 wst@ | ghgprgaglc(lzﬂqrq We§1com 1ned dried over Na,S0;4, and

taeidratbd OPYd drude pﬂm@w@%ﬂlmtva t@fon{aXdgraphy (DCM/MeOH)
[ 3- (1H- 1 ndol. | - propyl]-carbam c acid

I
ﬁféqrﬁ gkt ki1 1){10(1% yjkl\bmeg}yX/OS -phenyl-acrylamide XVIII as an off-white solid
(443 mg, 72% yield).

Synthesis of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-propionamide (XIX)
To a solution of 3-(1H-indol-7-yl)-N-methyl-3-phenyl-acrylamide XVIII in EtOH
(8 ml) was added Degussa’s catalyst (10% Pd/C wet, 55 mg). The reaction mixture was

subjected to a hydrogenation reaction in a Parr apparatus at 50 psi of H, for 20 hours.
The reaction mixture was filtered through a celite pad, and the filter cake was washed
with MeOH. The filtrate was concentrated affording 3-(1H-indol-7-yl)-N-methyl-3-
phenyl-propionamide XIX as a white solid in quantitative yield (296 mg).
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yi el d) was prepared using the procedure for
[ 3-(1Hindol -4-yl)-3-phenyl -propyl]- carbam c acid

woredonpbmsd er V (see Exanple 1). 10 Synt hesi s OPCT/EP2006/068646

[3-(1H I ndol -5 | phenl - propyll-ggethyl amne (XI) To a
sol ution of

[ 3- (e Qs SIPRSHY g%@l&r%i

net h
Li Al Fd a(slglzm grsglut@nzbf ﬁfde)m\d@ls73/[)@1Wrryetadkjé@heﬂ')ﬁ@roplonamlde XIX

PSole 3, 3amof i TR SR g G I Son GRS LV Q.7 B g .24
gmoelhoh 'NdE SOm L g1000. teMperatrirgt Themaegreswasrreiaked tfor i)b(pnrs,

LRl ecbielaflip et th S M M Sl fung

Niaf_SGz;I' H&h%ﬁ@.ﬂﬁh@@ﬁ‘;&lﬁhg n(@@f&ﬂ MilerM%@onlafmanamg; for 45
L R RS s Ao ke
sohpoured waBastichsohategraphy EDEMZBIEDHD affoxdiop €3-aHd-THGII¢ 2 yD)-3-

Phorbl P el e R SGRE R PG, PR SRS Mime) vas

fizsalveid-in digh6) (120n13-apd \;eﬂecpt@e(m{ll o dmrba]ultritg stmjut}oalnwasevas added

Qﬁkﬁﬂ;] % ;,gg;%% l)tcﬂé(f 1}71?3/(‘22 N)’ Ne lfery:d ar"\_gis qi_rlqgi\/l;;_\?ac% tp afford

| i th f
I h

2007/ 062996 PCT/EP2006/06864§5!P§%5

3-(1H I ndol - 6-yl) - 3- phenyl rtrile Xl (1.46 g,

6@%6y|eld) Wi prepared froms 6-bronmo-i ndol @sing the
e desc for 3-(1HN -4-yl)-3-ph

hesi s ok 3 I ndol - 6

e (XIl'l) 57To stirring suSpefsi on

iH i ndol >Q- yh) - 3- phenyl ~acnyl oni triTe X =
gHNg, mTDI)Z pr.opanol n1), NdBH4 ( \[f
nmol s added~por ¥¥hwi se ‘ayet 30 nixar Th xtu?

was h ed at reflux for 110 hours whil e occasion $XXIII
addi ng 2- propanol to nmaintain the original vol un‘g

The m xture was cooled to roomtenperature and
concentrated. The residue was pagtitioned bet weeR

and H2O. The organic 10 | ayer
with brine, dried over MySOA\

The crude 3-(1Hindol -6-yl)-3-phenyl - prop| opionitr IeN P
(1.2 g, 90% pure) was used w \[]A

XXV XXIV

Svynthesis of Phenvl-(1-triisopropylsilanyl- 1H-indol-4-yl)-amine (XXI)

Aniline (328 pl, 3.6 mmol) was added to a room temperature mixture of 4-bromo-
1-triisopropylsilanyl- 1H-indole (1.06 g, 3 mmol), tris(dibenzylideneacetone)dipalladium
2-(dicyclohexylphosphino)-2,4,6-triisopropyl-1,1'-biphenylphosphine (Pd,(dba)s 27.5
mg, 0.03 mmol), (72 mg, 0.05 mmol) and K,CO5(1.04 g, 7.5 mmol) in t-BuOH (14 ml).
The reaction mixture was stirred at 110 °C for 4 hours. The reaction was cooled, and the
solid was filtered off. The filtrate was concentrated and the residue was partitioned
between EtOAc and a saturated solution of NaHCOs. The aqueous layer was extracted
twice with EtOAc. The combined organic layers were dried over Na,SO,, filtered,
concentrated, and purified via flash chromatography (hexane/EtOAc) affording the
compound XXI as a yellow oil in quantitative yield (1.09 g).
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further purificationfor the next reaction. Synthesis
of 3-(1H I ndol-6 | phenl-propylamne (XIV) To a 0 C

walanews of 3- (1H-i ndol - 6-yl) - 3- phenyl - propi oPCT/EP1086/068646

Xt (1.19g, 45 15 mol) in JHE (35 m) was slowy
added a suspension of Li AlH4 (D0.51 g, 13 mml) in THE

(10 Glihpefine Mt ur 2 oSt

m nute ' €10
?.Q.ngj&ﬂ_]'he reactlon mxture was cool ed to 0 C,

ﬂ.ﬁig&ﬁ% %fg&nf)gg%?gﬁ&b (?qlqisgg%gl?%anyf Eﬁhlh)iialgﬁ ‘}&a”aﬁmne XXI (1.09
wesethwindiT A 0ABS mTHe7 ihintdly it RC W0 cuih venadded Sdctdomacetyl

BibGiet a3 hmiiolo eGRp e SRS HERGH ot 5By s AR reRngfluxed fo

3% odrsCqhe Eéa@ﬁ@n Qhad cdoedd rgtamﬁgl%@)é’ﬂaﬁirg hnd PYHikiBRS Bet@ben H,O and

3-(1H- 1 ndol -6 | phenl - rop(%/ -carbam c acjd
yﬂ“]é% @c&eov%er was extracted with DCM. The combined organic layers were

ided d+¥er MQE(b4, ﬁnéﬂea c%n@éiﬁﬁ)z’éd’ eﬁ@puﬂlﬂiedcm Hé’dl"ﬂ dhr&ﬁht@ rap h
met hyl est er , _89% el{;\‘rg ar ed

repane/ Pkt aﬁosﬁlﬂ}g %*Cbhé?nlﬁ P]bfff’(ﬁ/r% fHéOHHQIPiHﬂ AL H-indol 4-yl)-
Remedb KXT2R a@l%?pcvhi%@ 6b1{dQt775 mg, 59% yield).

[3-(1H i ndol - 4-yl ) phenyl propylJ-carbanic acid

Fgf? ds of\i A ; -1H-indol-4-yD)-
aczttamldle(ml) 6-yl)-3- phenyl propyl ] - met hyl - ami ne (110

R g b R R o

a@tfmld@l?QGét( 93 mgt @3 0mo]) ansli MgNHh €335 ocieduPél, 2 ml) was Strred for
I I
? é[*h%%glr\é vl&cl)z[rg gggﬁ)]rgttea Qnﬂd ﬁfe ar%nﬁ%léel% E%S sl n%)c(i betheen E)tOAc and a

w@l fardigplutiop @ Na |'l&1641q\1®ug®z{yw BePaEcted tw1ce with EtOAc. The

%ﬁ%ﬁgﬁ%@ﬁ%&%ﬁfw%e AL RLS0, FijElelt doreridofia, ol e resulting

otiurte XxtmetBylamies Nspladnyl-N-(1-triisopropylsilanyl- 1H-indol-4-yl)-acetamide

B T A O S

ol &Vnthésps.y l\lc—i(ﬂil e4 gdjf lsﬁﬁmvgnum— —p%mx? aceiamlde#XZﬂ\’)

tetr& ooty armott orotm—toe

(1. 420 Hhoorih@erﬁpdfmmlré sdifmﬁbn @fal h&th 1no N- phenyl N- (1—

sy SR a4 b e B ARDh e 0 Riaedaf ™

ﬂeﬁ@bﬁyfa(ﬂ[maﬂ.luhoﬂlﬁ cﬁrlde'Kﬂ’BAlFE actimg 0ie6tnunel)Wase adfuecwhostirred
0 te ur e d d| ted t.h O and Et QAc.. Th

eI ERE0 T SR BGhL R b i obl Qe oy piNvaricOs

Thy ai{u:‘eo\l\era@er&m’@kﬁﬂﬁﬁed td\ﬁcteﬂdlt}DE&DAd\laﬂ%m‘tﬁhéd @fedc laad were

e es Rt BEFaPAG CHEaErEr CAST R NP 32
Bre(htnh ind N -pReyyaclanddYKF\3¢ 12D @iy palkgENdw adidgl wat bydd without

0
r‘Eheeg p1)1<r\1/£'1<|:ati%f’lfoarl tl\{eenex?\rl\flzacgloonany oil (1.19, 74%yield).

Synthesis of N-(1H-Indol-4yl)-N’-methyl-N-phenyl-ethane-1,2-diamine (XXV)
To aroom temperature solution of N-(1H-indol-4-yl)-2-methylamino-N-phenyl-
acetamide XXIV (122 mg, crude 0.435 mmol) in THF (6 ml) was added BHs* SMe (2 M

in THF, 653 ul, 1.31 mmol). The mixture was stirred at room temperature for 2 hours, at
50 °C for 2hours, and at reflux for 2 hours. The resulting mixture was then kept at -18 °C
for 5 days. It was then warmed at room temperature and BHz* SMe (2M in THF, 653 ul,

1.31 mmol) was added. The mixture was refluxed for 45 minutes, cooled to 0 °C, and
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Synt hesi s of
3-(1H I ndol - 7-yl ) - N-net hyl - 3- phenyl -acryl am de (XVI11)

wae00a/069% suspensi on of McNH2. HC1(302 ny, 4. 48PemmP006/068646

benzene (15 m) was 15 added Me3Al (2 Min toluene,
2.24 M, 4.48 mol). The mixture was stirred at 0 C

f\{ﬂ: 3'105 Hllﬁ%ﬂ‘[cﬁ%dfl 0 P@g? ?%ﬁﬂ {rx]/ dfgﬁ_ﬁ[}% lu;}_?e hB%urt \x;lajs Sirred at 0 °C for

A sol ution
i&lmmtlﬂqylat Bqunemyperatoreyfor Aledwt aatlhay O ¥S faar2 Houirs. Thre reaction mixture

Qfgpgo%ﬁ]e% t() Jrgollﬁ1 t%m}g@’%h eg gr?cgdﬁlﬁe(ﬁ Q @atufa‘?&icstollﬁ{bnrgf)ﬁ&ﬁéo a&nd EtOAc.

room tenperature reaction m xt was stirred f
The aduratelyerarasesomtedewiple EHD A¢. eThfatormtaﬁMmgﬁmp lagy8rs were dried

beu s ERELE0Gh S 80 AOMHLCAPRESLHE S g BOBLRD

@@K&Meﬂwl\&@@bh sr he@mmMgraphwtmnmle‘danShlvEd @Ae-xylene (9
I i .
;l;lll;])ean%lgcﬁ’ﬁl (gg g jo s ﬁ{og§ V\}%ﬁ 5(?%6?18 E@'e ggagglo}g E—Au?tqreox/%’ reﬁ@:@eﬁ%f 3 hours,

concenfrate
¢ ddehtoghponanpgraaphyand B0 ddetihu ghaifcfebteqladgwth the aid of hot

- i | =y ) - - ' I
Tt TR D TR S5,
GYEMibEIOH/OFH,OH) affording N-(1H-indol-4yl)-N’-methyl-N-phenyl-ethane-1,2-
b 099K VLAY v RRERY LREgPI onam de (X1
3-(1Hindol - 7-yl)-N et hyl - 3- henyl acryl am de XVII|

in EEOH (8 m) was added De catal yst (10% Pd/ C
wet, 55 ng). The reaction m xture was subjectedoto a

hydr ogkenation reaction in g Pary_apparatus at 50 s

of Hg howrs eaé’tl on m—xrt»uhe was f[i | tered
throogh a eslite p@ er cs

30 wi W@ The cent g

3-(1H ido -yl) - P hyI N“phényl - propi o am de

as a vglet e+solid in quamxl\/c[atlve yield (296 ng). WOXXVII
2007/ 062996, PET/ EP2006/ 068646 -83 Synt hesi s of

-7 | phenl - propyl | - net hyl - am ne (XX) T a
stirring 0l ution of
3-(1Hindol -7-yl)-
(296 ny, 1.@6 mml)

iyl - 3- phenyl - pr opi onam.de~ X' X

|nHTHE (8 m) was added a
m ) at roomieégperatlire  Ipe mxture ed @

5 hours, 5 cooled to ripom tenperature, ~and quencfﬁed W
sl ow add|t| on of XXBShly ground Na2SO4 10XXMII(4 g).
The g

for
Wi t hAEta@\btubd“ﬂeslfedIWIthaNewm@lacg@d@eﬁt F-atkédnddrdyl)-acrylic acid ethyl

F%&(@%fﬁ% ?nIfL 81? eny pr op%’l ]]%;lxﬁlrnllﬁb %_ll)a_ﬁn& l%lqé&gum

bibBRideYs4. 6% wairda)l) TrEye(Zwem afimeol( Mpﬂﬂ)hu\f@«ﬂlchﬂ)ro [bis(tri-
di ssol ved in.Et20 g 5 m&é and _cooled to 0 C.
pBertelynph BiRal (673 s Ve gnaabedhe Metete WaS %ﬁwreézbll%(?sfor 1

hour, 8stled tr(‘)efo@fnet%ln?bfa@th@ d’i@s%lv%ﬂ st DCWIj a%ﬁq)uglﬁb@ dial ﬂ&sh
vacuo to afford hl orid

Srramasosr N hitine BNy oratiry k| mips-7h 51 H Bsloh e -acrylic
%@itti\lfﬂlyic\]és\ef(x WN@SO By, Nﬂo{ﬂ%ﬂ) s & miixtfed of@%m&rﬁ-ﬂsoﬁhé}s

Synthesis of 3-(1H-Indol-6-yl)-3-(1H-indol-3-yD)-propionic acid ethyl ester
(XXVID

To a solution of 3-(1H-indol-6-yl)-3-(1H-indol-3-yl)-acrylic acid ethyl esterXXVI
in ethanol (15 ml) was added catalytic quantity of Pd(OH)./C (20%). The reaction

mixture was hydrogenated in a Parr apparatus under 55 psi of H, for 24 hours. The
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HH\Y (,-g N NNN ~\/ NI H 1101 XXV HO0 XXV
15 Synthesis of Phenyl- (1-triisoprop ly

W@ doanyd99dlH- i ndol - 4-yl)-am ne (XXI) Aniline (328I1/EP2086/@68646

ol ) was added to a roomtenpgrature mxture of
4-brono- 1- trllsopropyIS|IanyI 1Hin dole (1.06 g, 3

IR R ETA PAFABS D) SR TA O e v
emekpingsp m déor( Bl HdlyalpB62D-5 (1 gndal-H3l) fprgpl))nic(a?@ atlgyl ester

RO TR TR b BRI I B R o

puihioeation. The reacti on was cool ed, and the solid was
filtered off. The filtrate was concentrated and the
resi Symehesds paft i t3-onédnddbies-wiee(1H @A B8ad)-N-srthil-pi@donamide
mb&n of NaHCGB8. The aqueous |ayer was extracted

th Et CQAc. The conbi ned organic |ayers were
dri eflo aVer shehe¥dn of MdNHI L HICI (enDasntl Kahadol) anblenzene (4 ml) was
purified via flash chromat %/%r aph hexane/ Et OAc)

added ey (3 Meinzgluergrgdaitl IXRmiagh a The migiprowps stigred for 5 minutes
e, tErP%\ g%geé% %@or(aéoo&% 93 ho!i© %‘%ﬁ!ﬂeﬁﬁgﬁ%@}(1H-indol-6-y1)-3-

ess

LG dsl-3- Y- ph@mg/mc N:l(l ;ptl‘w eqteg;@@i\ﬂéyn benzene (15 ml) was added, and the

SPU B R 0 PO CoatfREidl foul I oS afto Qe P il Biure for
SOy, Dbe regetic mvshie veasdliTRA vith @@tmagedgomtm;\nml (20 ml)
m%&%gtemv?i h &d %@ o% a(r\ltfﬂ 19&699&/9116)60 55'1?4&', @Irié({jg\/e{” KIZ@SO%

) . mms emxtu stlrreglflor m nut es

tltered lroncangfatagx et Pmﬁedsvmﬂ@ﬂhs:hrdrfh@tog@abr (DaMiAEOH) affording 3-
I 0 u

Py e T A0 B PRI RE oV MR b (s

Mge conbi ned organic |ayers vvere dried over Na2SO4,

filtered, concentrated, and purified via flash

c hr ogsaitlosgisaid Y- (1K He #elr@ Bt I0AG - ilafoﬂ{SF'd} -peopyl]-methyl-amine (XXIX)

e ehigt o R G AR B I o BB

59%0 y/iae]bﬂéﬁ)are&\ﬁfohhﬁﬂlﬂ iflol-6-yl)-3-(1H-indol-3-yl)-N-methyl-propionamide

2-.Me am no-

G SR e e e ot ok grnjep gy msghyt-amine
XX edixampbe NS N <t 304, sopr opyl si | anyl - 1Hi ndol - 4-
yl)- acetam deXXl| (192 ng, 0.435 mol) and MeNH2 (33%
win EtOH 2 m) was stirredpdx %16176 2.5 h. The

sol vent was evaporated and t residue was partltl oned

aqueous | ayer was extracted twyce with Et OAc.
conbi n Pic | ayers werge i ed overy Na2 S
filteked ncentr d Yheae iy

XXX

XXXIII
Synthesis of 3-(1H-Indol-6-vl)-acrylic acid methvl ester (XXX)

To a resealable reaction tube was added 6-bromoindole (5 g, 26 mmol), methyl
acrylate (2.9 ml, 32 mmol), TEA (4.4 ml, 32 mmol), (o-Tol)sP (0.78 g, 2.6 mmol) and
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crude
2-met hyl am no- N- phenyl -N-(1-triisopropyl silanyl-1Hi nd

W®@bkoodHy19¥6 acet ami de XXI11 (180 ng) was used WCTBP1006/068646

further purification for the next reaction. 20
Synt hesi s of
r\k/)#)' (b%%i %‘1 Vi, "Bl @ADL %e{\&&%m& ?Iﬂﬁ%‘e%@uﬂﬁl g mixture was

room-t enper ature so
stirpask &t),l[)@ﬁ(i:rﬁqy N}mmemyhenmoplbd to room temperature, diluted with DCM, and

T s
QGEBAFt)ratstiéf@d po;ifiedl ﬁﬁﬂaslmmmmawgﬂphy ﬁdtaxalee/wce tt¢ prasdle 3-(1H-
SR T AT

) “$ T

. i ne
(3 gu QXVi eny glomc acid methvl ester

\ C Cu O.II

mntrated The crude N-(lH-rndoI 4-yl)-2-

nmet hyl am no N- en acet am de XXI 2
vel | SASHTTE O ba e aab o sten e puR (s & [ mheD) fnd
ERHCltdo@a]tz i(oNin@r 0.1 lAem oI %t dergeesed water (Sy)f WeSiddledB-(1H-indol-6-yl)-

5&4“?) acl 1%1%%1 élﬁ?]’ 85%% @hﬂ%&’ émgl%i%lﬂrt%ltngﬁtn%e %vas2 stlrreadrgt @8 °Cfor6

hbl(rl Holokd @b rdory ltgm geriitd) vih & BX that - wittle Iy Ac. aﬁﬁi@mhiﬁed organic

é{?fé &’%122 g%éyl‘t[l ;)91%16 04r4 > %94 :’hlt-lell’l_fl:ﬁgtj(l t?rzjtV\Q-faﬁg purified via

ﬂhshtdhg@rém?grap% (HeﬁﬁineaEt(gQS)% pﬁrmerat H €0 dod16-) BC(BFrﬁethoxy
t or an ours
PhenyDopigionisdcr ety A afomudbl e, 695 va DRSSt o

It was then warned at roomtenperature and BH3 SWe2

(2M Pyithgss of gg3H-Indok 64v133- (Aypagthoxjaphenyl N - methd-propionamide
%e was refluxed for 45 mnutes, cooled to 0 C,

an 2007/ 062996 PCT/ EP2006/ 068646 - 85 MeOH (1

m) &naSHENiEdHesusPsipna MehdrdlGddBame. THE thngb i benzene (1 ml)

%Ssa(ﬁfeﬂ Vi€dl etv ¢h Qlﬂiéﬂ% 0 §2 ﬁ@l rlUdzﬁﬁm ;?)t dropRk ! PRPRLAIIN Rixture
for | hour "and at hours. The reaction

WRktiired at R sfog bblaeé atselurleamf Bd Adeipdeln®-oD ahB-aethapephgnyD)-
?ﬁ‘)tpwrﬁ& £44 ﬁR:lt L& )@K(Xﬂﬂ% ard nﬁh%@n ben-%ﬁe Mﬁ% added.

ayer was extract ed The conbi ned ani c

Fb@/ervsturvewe stipreddt %) Gy ior 4hacobd toRT, ped diuted with HCI (5% in water,
? DCK/YGPEJ ﬁELﬁgn %ﬁ_iﬁuwésf&ﬁ%th 8 t&le@%ﬂhcﬁib%mrﬁg 65%% layers were

C romatogra mat eri al

eshigeds evﬂashed with ¥A20r{0 og) and }yruaqq(dOmjlp driegogver1Mlghg). filigeed, and
aGllettsa TG, BRGSO MHMES 13 REh UKD 3 ks

cool ed to room t enper at ur e, tere
peipiananp eI Xt 16@1@gaq@ark§ﬁatwemql\®taﬁaryeﬂow filve. filtrate
was concentrated and purified via flash chromat ography
10 ( HawhdssOHoNHAIGH) Hatifdml-@i yig 3-(3-methoxy-phenyl)-propyl]-methyl-amine
Mﬁr}i ndol - 4y1) - N - net hyl - N- phenyl - et hane-1, 2-
1 e XXV (8 ng, light brown oil). M5 (MrH) = 266.
Ex anfil- el 16 1) - 6y1) G- (B- 2 £th o8y-p herVDNpid plyl] Améthil-Amine XXXIH (100 mg,

Sh ! i1 BlvalBhadStYL b nydrochloride salt from 3-(1H-indol-6-yl)-3-(3-methoxy-
phenyl)-N-methyl-propionamide using the procedure described for [3-(1H-Indol-7-yl)-
3-phenyl-propyl]-methyl-amine XX (see Example 4). MS (M+H) = 295.

Example 8
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\ O IDP NN HHHH OO, I / 00/ I I/ NN HH
XXIEX XXVI'T1T  Synthesis of

wW@2q01.kd9nclol - 6-yl )-3-(1Hindol -3 | ~ylic acid eptmyEP2006/068646
ester (XXVI) 15 A seal ed tube ushed with N2 was

charged with 3-(1Hindol-3-yl)-acrylic acid ethyl

ester (32345nmg, 1.5 mmol ), 6-bronpindol e (196 ng, 1

nmol ), tetija- butylammnlum brode (64.4

npe
DCM amXXIwrl fied via fl ash K&xohr omat ogr aphy XXXVI
(hexane/ Et OAc) to afford

3-(1
et hy

Crl IC.'CI c methyl ester

ICI srs SyntheS|s of _ _
2 t I('1;I/-$L ( ngdIgfiol ?&%?-ﬁf‘(ﬁ}%}lﬁl&nd@?% yl ogg)rn? z{c itk rlnce:th%/ffl:sger XXXIV

@®. illwﬁﬁdﬁéldﬁwyd preparéd Homdlad etlBoxylhorardie yitid @siag tice @obydure

i.n ) dded ca .C . .
oML BreDReRR b (oady o THE B2 R e i acid
hl)édfy@g@ﬁa()e)d[(lséb]axaﬁfpiw)apparat us under 55 psi of H2
for 24 hours. The WO 2007/ 062996 PCT/ EP2006/ 068646

- 86 SafiRdswSdr 3WasI-IriRignved) - By 4frhdch &AL i vh N QHEG RIS BB®namide

of cel[ite wth MeCH The filTtrate was concentrated to
3-(1Hindol -6-yl)-3-(1H i ndol -3-yl)-propionic
aci dret Byl @shies susﬁ%\s’ioln dE34ANADIHES 220 higdhd nl%@m benzene (3 ml)

solid, which was used in the next reaction w thout
pas qtqqeégfcpmﬂse lg[egyr(]{z%gq tg)h@pe 1.6 ml, 3.2 mmol). The mixture was stirred

S rodt dehi @ﬂauﬁe)fér)éts%ﬁlllk‘&s' 'Ads%hut%hydfb (ggﬁﬁvfd%l/ B%H)QBL(g%@hoxy-

de $XXVII) To a C suspensi on of
ot @eszepyonm%bm@abew V(80 mgel & dn el Ap frzzemf ml) was

A@leHan8 the/ASulling hridRrd WR dirred REreMX FA FhVRS Bitd feﬁ&g)n mixture
for 5 mnutes and at roomtenperature for about

25
waufeleddognamderapeatiss ard pdditiptd s1ixtgre/pf) MgNlige HCI (110 mg, 1.6
fokib1i ﬁldm%nzéley(h)swﬁf)%awgm eud| @h Rl @§hﬁr1 KXW 1) s added. The

benzene (15 was added, and the Trtesulting reaction
FASKItiD e enivse ‘é’tlfr Srtwd aéfeﬂ“éffPl‘ul(S hevrsgeaedngrte rogiRdeaperpgenand the

Pe%&ﬁ’(ﬁ{ @Esuciu%nf:l%'d ﬁ)vpﬁ)(ﬂflﬁon Jmc[ ﬁﬁ\@t:ﬁ(}fm 1Yk WiQuBSas stirred
di luted turated sol ution of and

élg@ﬁoazéltvé@r mrnlta anaextrypied with FHOAC (3 ads Ih((s;rcembmed organic layers
Gx&%ﬁb&@ﬁé’d wgﬁ '\x}?&r QH@ Brﬁ@%@@& ov&j ?%ﬁ @ﬂtefc@ n&%@&r{tﬁﬂ&pand purified

and purified via flash chromatog E/g
up floshaghigmatography (hexane/EtOAc) to prov1de (IH- 1nd01 6-yl)-3-(4-methoxy-

éﬂé)?(i'%{/nﬁ%etﬁyw)r)o Rkt ﬁﬁﬁkr@%’hl)g DGl ax RMRQeRM d

as a y | ow ol
Synthesis  of [3-( 1H—Indol—6—vl)—3—(4—methoxv—phenvl)—propvl]—methvl—amine
(XXXVD
[3-(1H-Indol-6-yl)-3-(4-methoxy-phenyl)-propyl]-methyl-amine XXXVI was
prepared as a hydrochloride salt (220 mg, 61%) from 3-(1H-indol-6-yl)-3-(4-methoxy-
phenyl)-N-methyl-propionamide using the procedure described above for preparation of
[3-(1H-indol-7-yl)-3-phenyl-propyl]-methyl-amine XX. MS (M+H) = 295.

Example 9
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ng). Synthesis of
[3-(1HIndol -6-yl)-3-(1Hindol -3-yl)-propyll-nethyl -

wo o@7064heX) The PCT/EP2006/068646

[3-(1I—|—Indo|-6-y|)-3-(1|—|—indo_Igg'S_-yI)-propyI]-nethyI-
ine XXI X (52 ng, 62% was prepared from

3- (1Hindoh-6-yl)-3-(1Hindol - 3-y}) - N-net hyl - propi onam
i de 20 usi g the procedur e descr|ned for

[3-(1H I ndo a7- yl) - 3-phenyl - propyl Nnethyl ani ne XX
Al ex4) . I\/S(I\/H-H)N: n'p|87_QON

= N et
weSi s of 3-(1 cle lic acid nethy
ester (X)b() 25 To a reseal abl e rIeact| on tube was addeo|
6- br omgixpghalre (5 g, 26 mml), wekhuy acrylate (ZX%IX
m, 32 mol), TEA (4.4 m, 32 mmol ), (o-Tol)3P (0
g, 2S¥hthesilof 3o Hi- INOoR6OT)-862996h BCTHHARD 06:H P68 G4Bid methyl ester
QAc)2 (0.29 g, 1.3 mml ). The reaction tube was
and the resulting m xture was stirred at 100 C
for AGnikowe sf 3-( Hérinddal- gol-abylic addntcehyestat XXX (1d) ¢, WtE@mol), 2-

el Ry A a2, (il GayLRio he s mmo) and

TBAG & nirmal) &dHa®d 1) drided4-dicxah¢ alsinl)ohsstimtd gr HF1dYin a sealed vial

g)é élaél].}gsﬁ E@‘]e rg%clngp . O\f% g,a%cod) e‘f;ﬁ(ﬁo%‘lg?& ergé-lll‘ %ﬁ alé)(? %’éﬁﬁl&e% with

¥ AoWsadointhinedSyrigiitie iysrs @fere dried over MgSOy, filtered, concentrated and

SR DRl iR TR MO b2l AR G BE B 5.2

dretieixhphypyippyd fiorioatid neethd eftOr KRXYIT (BOS i 20% yéuhd) as a yellow
A (cod)]2 (49 ng, 0.1 mmol ) in degassed water (3
™ was added 3-(1Hindol-6-yl)- 10 acrylic acid
ester XXX (200 nt , nol ). The m xture was
. & ORA 2 G whenv})rmrmethvl propionamide
tmeﬂgture and extract ed W|th Et OAc. The conbi ned
organic _layers were washed with brine, dried ove

My SO40 afi Crsbipdng susprisiontaf MU 4K (369 i &d nynal) | 111 bepgmne (2 ml)

ﬁM& L R RBRY t&ﬂwxa%raeé&t 0P isk MBAPVING toluene 1.2 ml 2 4 mmol).
3- (1H1 ndol - 6-yl ) - 3- (3- net hoxy- phenyl ) - pr opi oni ¢ id

e ﬁy}rtuteeswrstmrat t@gotwer?éq% 91 éhal)lr ael s tqndw (1H-Indol-6-

glbj?)nq_'_ é@th%)(&l H@ﬁﬁ 1onlc a01d methyl ester XXXVII (340 mg, 1.1 mmol) in

| ndol = - et oxpenyl)-N—rrethIgroplona
r@@ne (10 ml) was ad ed. T e resultin g mixture was stirred at for about 4.5

hours, cooled to room temperature, and the reaction was quenched by slowly adding HC1

(IM, 25 ml). The resulting mixture was stirred for 10 minutes, diluted with H,O, and
extracted with EtOAc. The organic layer was washed with H,O and brine, dried over
MgSO,, filtered and evaporated to provide 3-(1H-indol-6-yl)-3-(2-methoxy-phenyl)-N-
methyl-propionamide XXXVIII (320 mg, 94% yield).

Synthesis of [3-(1H-Indol-6-yl)-3-(2-methoxy-phenyD)-propyl]-methyl-amine
(XXXIX)

[3-(1H-Indol-6-yl)-3-(2-methoxy-phenyl)-propyl]-methyl-amine XXXIX was
prepared from 3-(1H-indol-6-yl)-3-(2-methoxy-phenyl)-N-methyl-propionamide as a

white solid in 76 % yield using the procedure described above for [3-(1H-indol-7-yl)-3-
phenyl-propyl]-methyl-amine XX (see Example 4). MS (M+H) = 295

Example 10
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(XXXI'l) To a 5 C stirring suspension of McNH2 HC1(70
nmg, 1.04 mmol) in benzene (1 m) was added Me3Al (2M

WO oovob9ede, 0.52 nl, 1.04 nmol) dropw se. ThePCEBR10DE068646

mxture was stirred at RT forgd h and a solution of
3- (1Hindol - 6-yl)-3-(3-net hoxy-phenyl) 20 propionic
acid nethyl ester XXXI (160 ng, 0.52 mmol) in benzene
(5 mM) was added. The m d

ul dd at 90 C for "
4h, cool edto RT, and diff ufed with HCL($%in wat efg, 6 no
\ 1 L .
Wmtl n § e fres o
The orgati e_> @ shed i

r
H20O (20xxk) and brine X110 nl), dr| ed cmﬁr |\/g504 XLII
filtered, and concentrated to provide

3-(1 D

r opt PSP A,
I?@ﬂowfl | m Synthe5|s of
! gm( " I ndol s :f ? I(;/ﬂl)m('l)’ol(()s ylSrEtcpy 1%%01& t?{yl)estgrr M (b._4ng35.la¥1llmol), 3-
{:Iﬁo(oil;)lhlelhyl tolonte dig ¢B6L -4ty { RINEISH) F.pnops, §.4 iyl and

@&(@gg‘?ﬁﬁé@é@g% %%Mééﬁlﬁdﬁ%‘géﬁ%l@{ 1?18@%%% StEhEH3 °C for

BOhpienYhg rdetidat hydtn @rmicomamtcdﬁ)dns tefgpetfitrep iR patitiéned

H- | ndol ) - ) )
B Rn 00 apE BybRC (Ebs e an e xS pmsted iy D5 Thgoraanic
[alirkivere cdAThinddk ARPd 6véd MESQOAKAL06,2986entrated, and purlﬁed via flash

gy oSS Be P Sy 1 Nl Bidro ey -

Bropidttid RE® hreBryY boter 3B (F0-HiBI2GXVieldh ey whit@foami.oni ¢ aci d
met hyl ester (XXXIV) 5 3-(1H1ndol-6-yl)-
3- (4symt RQ0F 3RN e db1-BIYIREQBIRIRE HefR]-RY he@S-BFopleRmM de
E 0.5T g, 6bY% ylerd) was prepared irom 4-met hoxy

nic acid using the procedure described for

Prepax ’ﬂtl'lﬁﬁoloé yl) 3-(3- chloro Fh%n)%/) 1E)Ihnéfr:]tthl er())rptl)onlaglﬁcli% X%lé?)élO mg,

1H- dol
ﬁ%‘% mﬂklbgé‘ﬁ%@re er@ée( I afel6-y1)-3-( iqﬁ@snh@ﬂf propionic acid
&e(}%yil'@t&q@ x>%§<f\l/%/ bl)ocgdl{ré d%hh&l(am@%ij 3¢ - IRANW- ?5 —%bpq\long@thoxy—

C stirring suspension o
PlenyDaly- rngthylsp@pmmm)ldq WXEYHZ é3¢e Egampde)d). was added
dropwi se Me3Al (2 Min toluene, 1.6 mM, 3.2 mmol). The
m xt Synghesss sof rr ¢t ( IHtIndobtﬁﬂvt)e%f,ffeclalt)m—ehefmfr)—mﬁpvﬂ—methvl—amine
nutes. A solution of 3-(1Hindol-6-yl)-
- met hoxy- phenyl)-propionic acid nmethyl ester
XXXI N3- (1480n v 6- 5]1)-6 (ﬂrrdlllc)rorphebglnmn@fll firfethyll-pmames XILB was prepared

ygi ﬁ qorlcbe sﬂ%i?r g grr?y%fd;):tfr%m\’\gi lﬁtlhﬁgl éj—yﬁt?) {f(t,}lls% -phenyl)-

N- methyl proplonamlde using the procedure described above for [3-(1H-indol-7-yl)-3-
phenyl-propyl]-methyl-amine XX (see Example 4). MS (M+H) = 299.

Example 11

XLIV

Synthesis of 3-(1H-Indol-6-v1)-3-(4-chloro-phenvl)-propionic acid methvl ester
(XLII)
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was cooled to roomtenperature and additional m xture
of McNHz HC1(110 ng, 1.6 mmol) in benzene (1.5 m)

waoah7heRM (2Min toluene, 0.8 n, 1.6 mMmvl) WecST/BPIIEE068646

The resulting mxture was stigyed at reflux for 1.5
hours, cooled to roomtenperature, and the reaction

. T-
e SRS S B 8 SR Mg AU T 0.0
6X%y wes ptpued bsitp GreprO&0iund Jesciirel abombionSel 16k galnl-6-y1)- 3-(3-
k@é&ﬁh@%rﬁo%ﬂ?ﬂld"fn‘é@yg@ggrXLand brine, dri _ed over

ter concent and purl f| ed via flash

:(;:12 23? ]ogr &Ey(lfffnda?%/ Vi%ﬁ oro DL &Y ?I methyl-propionamide

oawyl ) - N rret hyI pr op| onam de XXXV (390 ng, 81%yield)
it id. t.hesi . .
3. CH R YR R srgioy Mgyt proiogayie MERHGTO me.

9Ty wes pr2pareXR¥M 3-(1H-indol-6-yl)-3-(4-chloro-phenyl)-propionic acid methyl

Lﬁ%(fl@%maﬁﬁ#’ oo e (TH BT EBME PR tan gy merny-

palpionaAi e KYX VO Y8ecBxariple 9).
3-(1Hindol - 6-yl)-3-(4-net hoxy-
pheng%ﬂthéﬁ'rsr@t{ﬁYlHHh@@lL@Q@m @ﬁc}ﬂ@fd]ﬁh&ﬂ/ﬁ) ROPGIEIERYI-amine (XLV)

descrlbed above preparation
[ 3- (I idriol - \/’1 )3 - Wﬁyﬁheﬁﬂé)wmﬂhﬂeﬁw-ﬁgml%&Was prepared

6 ]
Pm}fgggbgléo&lcgeg(gzm?}% m;};@% o} I\@@pﬁ{dgfig%»?) 3-(4- c{llo\ro pheny))-N
Nethw-propionanpide, ugina\ihe pl}@%%lnrp ﬁempddoré%ﬂﬁégﬂ%l Giy1)-3-phenyl-

&0&)#]"3111&91 Larﬁln)(él)aX @eé ﬁxdﬁ@ﬁl@@%%"éﬁ@%@ po@®pi oni ¢ aci d

A m xture of
3- (1H-|ndol 6-yl) acryllc acggd, ester XXX (1.0
g, 5.0 nmol ), 2- 5rrethoxyphe1‘ryr"|m%'0'ron|c acid (1.1 g,
7.2 mmol ), [Rhd (cod)]2 (110 nmy, 2 pl ) and TEA

6h _nml ) in H2O( 1A ) and 1, 4- (1 M) was

sti @ at 90 i seal ed vi al 6 hpars.  The

r eatj-OR, M Xt ur . oled to roomtrrperature and
extractefd with Et@Ac. The conbined ( ANy | ayers

were dried over 4 filtered_~copgentyated, and
purified via flas chr ot ogr aphy {hekanel acet one)A‘b o
provide 3-(1Hindol-6-yl)-3-(2 10 XLVIII XLIX

nmet hoxy- phenyl ) - Q{Opl oni ¢ acid nethyl ester XXXVII

(300 ng, 20%yielx) as. a yellow filmi_Synthesis of
3-(1H I ndol - 6-yl§- 3 rret hox, phenyl hyI pr opi ona
mde (XXXVIII) d7Stirring suspensyoncof MN
HC1(160 ng, 2.4 mol ) _i nbenzene (2 m) 15 ynder N2,
in a seal ed tube m dropwi se Me3A '
toluene, 1.2 nm N ). The mxt\urwa stirred
at roomterrperatureg{lz) 1 hour and a dol ution of

2-

3-(1H 1 ndol -6- yl) met hoxy- phenyl ) - pkopi oni ¢ aci d
met hyl ester XXXVII (340 ng, 1.1 nmol) in

Synthesis of 4-bromo-5-methoxyindole (XLVI)
To a -40 °C solution of 2-bromo-4-nitro-anisole (1.16 g, 5 mmol) in THF (10 ml)

was added vinylmagnesium bromide (1M in THF, 15 ml). The reaction mixture was

stirred for 30 min while allowing the temperature to rise to -20 °C. The reaction was
quenched by addition of a saturated solution of NH4Cl, diluted with Et,O, and the
aqueous layer was extracted twice with Et,O. The combined organic layers were dried
over Na,SOy, filtered, concentrated, and purified via flash chromatography

(hexane/EtOAc) to provide 4-bromo-5-methoxyindole XLVI (38 mg, 3% yield) as an oil.
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benzene (10 m) was added. The resulting m xture was
stirred at 90 C for about 4.5 hours, cooled to room

wo eopeeavar e, and the reaction was quenched byP&T/BPE0Y6/068646

adding HCL 20 (1M 25 m). They4yesulting m xture was
stlrredfor 10 m nutes, dllute W|th H20, and

S ethyl ester
w th d

e&@a‘@bat ed to pr 0\;| de
et T e pEA b 5&?&55‘3%?9?%158&%“%44@? Q4q gD cthy

amhease @ 6dfng, 0.92 mmol), tetra- butylammonlum bromlde (29.6 mg, 0.092

Lw(lﬁézszéa% @g@;z <308 et hpxy: phenyl ) - propyl | ; met hy|

{(ﬁylﬁ;h’dipham L1t Xgogozfs therol8h m}z(@ﬁﬁwﬁam@ﬂe@whio °C for 3 hours.

vvas prepar rom
Bl A IB G 1 S0 oo EPUISTRSHIA Shupiangr besgn grine and

payAd el“}fésorg ani¥REE weRd do%lhﬂed7@r13/& ¥l N, 901, I?ﬂiqlelteﬁ‘:—‘concentrated and
rocedure escrl bed above for [Q@célH-l ndol

B%réf#gﬂ % JPTomRRORP RS Reran s QAR @ ftesding - éSA\gfet e 1H-Indol-4-

I
e300/ %‘s’%?é@“ﬁ %Sﬂ%‘ﬁ%l %%%q%ﬂ%

HH O N Cl N
ethyl ester

f@i@l ester (XL) 5 Amxture of

(1K|'6||11Q919%: 093-?-)1\7[%?5)& %)% elﬁ§+ld gﬁgﬁnffﬂlen? %Sfl(i%?%%étgyﬁester

S wtinest e, 1 mmup]lzzom@ iy an0 a tatalytio i osntiof FRaussa-type

g o8 T Ry R b

0 sl of B fers20dwolsdl hedemmommlemne was fitered dndugh celite with MeOH.
PRE hltltalteo\ggsq:oap&tu}@ﬁe%% %Qbﬁﬁ{t%d i %%aml'ﬂ%%%g@ag@ cl(l)\ggiglrons for 24

was extract e organi c ayers
bowrs rtmetbvuhtri edMetterxyMBOad o4 y1)-8r detnylepnop emia aviceethyl ester XLIX

?ﬂq ur. a flash chromat ography (hexane/ Et QAc)
02{/SI gﬁgwkégl—l-l ndol - 6-yl)- 3-(3-chl oro- phenyl)

pr Opé:%@g' scma%'%dq: ﬁgﬁ-ﬁ\é?’ if—lt Blaofl \/9)991 ngthFg %m% pr?)monamlde (D)

whi t

3-(1p hIG)C?O] w@;&e};ﬁhl)aﬂ&-f(\/ﬁﬂ\&hj I phemy, D 2Bk nigi dly inpbedpéren@ ml) was
m de

d@M%ﬁi‘i AV r {alyens. [ ELIENE-3F Bumtenyho miptwrscryisipedph Qi for 5
F}ﬂ? 0 § rl-% Fo%%oﬁﬁgs afte?g%%cﬁ]l aegoqji)tlo\ﬂaocf 3p§5€B@{h%§ flflofﬂdol él yD)-3-

or 0- propionic

plegntyls prapieiag aoaé rsﬂpgl eskre X de a@rrzenelels@bu %@dé@bﬁéeﬁwtlon
l?hhpgt{!t é}%@ﬂrreg ay e}lu’ng(gr% ﬁlﬁﬁ?%ﬁ’ at room tem erature for 16 hou and
en { 23
1

I onam see I‘I(P
bjgacbhtlon of Cl 0.5M). The aqueous layer was extracted with EtOAc. The

[é%a%% 'T!i}’f%%ﬁf I@oﬁ{lb)ne&%, ({r?édcol%rol(l %'S@leﬂye@d', RL® Qyﬁéenﬁrgt%@ ¥A yield

crude 3-(5-Methoxy-1H-Indol-4-yl)-N-methyl-3-phenyl-propionamide L (37 mg, yellow

oil), which was used without purification in the next step.

Synthesis of [ 3-(5-Methoxv-1H-Indol-4-yl)-3-phenyl-propvl]-methyl-amine (LI)
[3-(5-Methoxy- 1H-Indol-4-yl)-3-phenyl-propyl]-methyl-amine LI (8 mg) was

prepared using the procedure described above for [3-(1H-indol-7-yl)-3-phenyl-propyl]-
methyl-amine XX (see Example 4). MS (M+H) = 295.

Example 13



[3-(1H I ndol -6-yl)-3-(3-chl oro-phenyl)-propyl]-nethyl -
am ne XLIl was prepared as a hydrochloride salt (190

woro78&%gi el d) from PCT/EP2006/068646

10

15

20

3-(1Hindol - 6-yl)-3-(3-chl oro-ghenyl) -

N- et hyl - pr opi onam de, using the procedure descri bed
above for [3-(1Hindol-7-yl)-3- phey propyl] _
-met hyl -am ne XX (see Exanple 4).
Exanple 11070 O O N1- 3N H HiH
|/ C1L CLIC1T XLI'llE XLIY XLV

3- (1H-fn 6y ) hl or o ,' - propi oyt 8et d
met hyI es{e XLI M0 2007/ 56299 PCT/ EP2006/ 06
-91 3-(4-Chl oro-phenyl)-3-(1H i néo Ml ) - propi oniy

acid met hyf* ester XLIF1 (0.

usi ng the procedurerLgescri bed
3-(1Hindol -6-yl)- 3-(3- chl ongaphenyl) - propi ppvc acid
met hyl ester XL. Synthesis of o
3-(1H I ndol - 644yl ) 1 3- (4-chl or o- phenyl ) - N- et hyl pr gpi ona
mde 5 (XLIWW N
3- (1H I ndol - 3 (4- chl or o- phy

d- chl or o- pheny pr-Qpi oni ¢ aci d
nmet hyl ester ) the proceddre @
3- (1Hi ndol - B~y - met hoxy- ¥b) ~NeTet hyl -
propi onami de XXXVI || (see Exanpl gl 9). 10 Synthesis of
[ 3- (1H- I ndol - 6- yI -¥8_(4-chl or o- pheny¥Y - propy! | - met hyl -
am ngynithdsM)of 4- bromo 7 methoxyindole (LIT)

[ 3-(1HTndol - 6-yl) 4- chl or.o- phenyl 40 I] net

ani n&° X8 a }bﬁl@p‘éfr"é roms 2 KO HIR| o$ ZW@OHQ}H%HF (300

Qlaf/adﬂeﬁ |Vﬁ1)ylrﬁ£gi’1@k1um bromide ﬁl M in THF, 100 ml 0.1 mol) while maintaining
(1H-indol -6-yl)-3-(4-chl oro- phen ) -

ﬁ’é‘tfﬁ%ﬂtloﬁrt%i)%ﬁ FﬁB“éOWu%(? g ?lrfereﬁrla%au%téred@%séms%aﬂ?wg the
{eﬁ‘[ﬂeﬂd'thifer’cg Qise o Worc3n th%ﬁly_‘i 'THérr@&Ylb]l ‘rﬁ‘f%ufi'é’ lyadien %uéﬁ%hed with a
(see Examp %\I é F?) le 12 ZN
satpyapgd selqtlop of NH4(CI y00m agd g(trqctqd \IVlt]DEB (209 n\l) |Tl\e combined
@gaﬁﬁ'e%ye@ Wweré WlShkd\\ﬁthQ)rﬁ{-e\,/hhéd el X 250, filtered, concentrated, and

purified through flash chromatography affording 4-bromo-7-methoxyindole LII (594

nmet hyl - prlopi on

3-(1H i ndol -

mg, 8% yield).

Synthesis of 3-(7-Methoxy- 1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester (LIII)
A stirring mixture of 4-bromo-7-methoxyindole LII (162 mg, 0.717 mmol), ethyl

cinammate (254 mg, 1.43 mmol), tetra-butylammonium bromide (46 mg, 0.143 mmol),
TEA (199 ul, 1.43 mmol) and palladium-dichloro-[bis-(tri-ortho-tolyl)phophine] (28
mg, 0.036 mmol) in DMF (2 ml) was heated in a sealed vial flushed with N, at 110°C for
20 hours. The reaction was cooled to room temperature and partitioned between H,O
and EtOAc. The organic layer was separated and the aqueous layer was extracted twice
with EtOAc. The organics were combined dried over Na,SOy, filtered and evaporated.
The crude mixture was purified via flash chromatography (hexane/EtOAc) affording 3-
(7-methoxy- 1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LIII (108 mg, 34% yield).

Synthesis of 3-(7-Methoxy-1H-Indol-4-vl)-3-phenvl-propionic acid ethvl ester
@Iv)
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HHNN NNO LI HL Synthesis of

4- br ono- 5- met hoxyi ndol e (XLVI) To a -40 C sol ution of
wQ@2ro6m9¢- ni tro-ani sole (1.16 g, 5 mml) in THE/ERDO6/068646

m) 20 was added vi nyl magnesi &m brom de (1M in THF,

15 m). The reaction m xture was stirred for 30 mn

whi | “"f‘ll\llé)[%ﬂgllil qﬁd{)] %@/@ 5ﬁ§g%]|%/tl_&)go 1%1‘?8 aki etlﬁrges%rdjw 102 g) was

react i on wa quenc a sat
Qbﬂauand oo - (Kirda oxyel 1 H tIn dell- diyd) 13- Pl @0]-aerpilic adidethalopseo L& using

LR RIS 3500 S B BTE e
(ﬁ@ﬂEmmlvlaﬂbd, and purified via flash chronmat ography 25
(hexane/ Et QAc) to provide 4-brono-5-nethoxyi ndol e XLVI

(38 smntha%of Bel7dYiete x@nHoindol- W1 2BOREBER 3P enyl-propionamide (LV)

PCT/ 068 - 2 t i f ) )

SRSt PR 250 PSHRROTES Rafi pronignagnide ] was prepared
&eine3-(7- M@ﬂ\ﬂxlyl- ])H Al% dad1xd- ?11;) 8- pﬁeﬁﬁ- bfo@!ifﬁricSadi? Eﬁh@bj(-éstzdﬁ d@ilng the

XL VI 4 . e I

arosstdEats B b Ao B oS e S Gheh St & iy T XVIIT (see
Bx9e 45 nmol ), TEA (128 |, 0.092 mmmol ) and

pal | adi um di chl oro-[bis(tri-ortho tolyl)phophine] (18
ng, @vnQ@e%lerr\Pis X7 iVt - (13- Iﬁhal L ﬁbhéﬂvﬁgrﬁivulé@th% fififne (LVI)

3 hours. reacti on m xt

t enpée &y Fféohﬁ]@n@éﬁt(ﬂtm%tﬁéﬂy %Htlﬂé@h“ﬂbrﬂénﬁtﬁdl S phieond:

gfb%l&{agﬁ&é cviieges ﬁmmy f T:HP"@!; Hﬁﬂwasdarddeaia sﬁénsl}@?&ﬂmm (46.6
[tered, concentrated nd purif Vi a

Y b%@%@‘ﬂéﬁh@?ﬁé%&heﬁm r@ﬂtlsm &F’ﬂ’@l’“&ﬁ Wiy stirred at 0 °C for 5 minutes,

& Ifeﬁui\/f%tr BROYirg hkehr&@eied 4o r&an yérﬁpéatﬁﬁe alych a@cﬁﬁéfﬁdl §us§§h§1‘on of
et h ester XLVIII EHnE i npure) hesi s of

BiAd Métm@gyl %@mmfabm phen) @%@&P@nﬂ&e gastipneyaypfluxed for

Qﬁlﬁénal Qléqnlhﬁ%s '%ome&ttdjﬁ eCQfld freshly ground NaZSO4 IOHZO (1 ) was added.
3- (5- Met hoxy- 1H- I ndol - - phen acrylic acid

Eh%mlxtéget W3S stised/py Iloocrstpm?@rat@rem@r %mvefk@mi Hthorsplidwig filtered

é’rﬁfjwésh%@tw@ﬂh)ﬁtb%caﬁcﬁki 'ﬁltra@é wE%e&ﬁ'é&ﬁé‘at&d’ BRI P dsh
Pd/ C wet (10% was subjected to hydrogenation

ey y( MPAe@HANHaPHY 6@ pepvideghe pinegonypung LV3@s a

RSS9 o aqth'e%e Hi!nﬁetkfzé‘s dasivid It ereds ki, QHQl'Ed to 0°C, and
celite with The filtrate was concentrated and

By bt mdELE©, labetl)s‘amdkiydj r tigepratipoate san diteried nfofding hé

ours .to.provi .
AR SaPA SR oL £ oy 1-Iadolnlr Bhegp Bpany gy -amine
EVhyd anesft-@hitXhlfosdodic pogydeasVis (et pw205l . 20
Synt hesi s of
3- (5- Met hoxy- 1H I ndol - 4-yl ) - pkaib1BY L - 3- phenyl pr opi onam

ide (L) To a 0 C suspension o HC1(15.6 ny,
0.231 mmol) in benzene (2 mM) was added Me3Al (2Min
toluene, 1151, 2.31 mmol ). The m xture was stirred at

O Cfor 5 mn and at RT for 2 hours after which a
sol ution of 3-(5-nethoxy-1HIndol-4-yl)-3-
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phenyl - propi onic acid ethyl ester XLIX in benzene (4
m) was added. The reaction 25 m xture was stirred at

wo edorse9p®©r 5 hours and at room tenperature foPCILBP2006/068646

hours, and quenched by addit_i%ﬂ_ of HC1(0.5 M. The
aqueous | ayer was extracted w Et OAc. The organic
| ayers were conbi ned, dried ovq; Na2SO4, filfered, and
concentrated to y|§l d crude N

purificatiowin t t stepNCSO d
[ 3-(5- Met hoxry-ll—l-l\flflndoIBr4 Iphet-rop
(L)
[ 3- (5- Met hoxy- 1H 1 ndol - 4-yl ) - 3ph | - propyl]- hyl - a
mne LI (8 np) wals V1 Iprepared usi n§V¥ He procedM%
descri bed above for
[ 3-(1Hi ndol -
(see Example 44.
2007/ 062996 P 2
QZN N/ I \ I ~xc Br LI+—O0nO 0

o
@

LIV HH
N/ NO/ HHL Y Synt hesi s of
4- br ono- 7- met hQ2Llyj n'dgke (1- 192 6 C sol ution
of 4brorr02n|§roan|sole(78 g 33.3 nml) in THE

(300 was added vi II)XImagneS| um bromxle (1 Min THF,
100 g Q. 1N Whj I 10. . \;Ie reaction
&Y : ReAe GV Xt ure was
stir Ted Oa[] so]/utm)g of haarbmmspﬁroaﬁ We 25 6 nihsB i acetettrile (30 &l) was

Th. t t hed

e R S TR PO e (L Sy S SR D R b iy Ragriod.
Eh@feat@Z0mint)re wsaticedrbi M¥CforQrigamnd, and E‘EAr(S 7M1€27 0) was added
AR ot Dl e Pt s TR S B g e Sowed reach room
whrmrmﬁmgwepﬁghtalﬁdww m@ lcéf\mﬂﬂﬁrxﬁlzrﬁgEM”L adbihe atl}héolus layer

594 10 10XY -
5 ’ﬁraftsﬁfgﬂghgﬁ/"oyﬁcr itk soBbs At i auie St gt g Nazsd,
filtéred i do@catitpatads; &n dpurdfidir s ciihhexyhpttobeffold 4-bidRo- 1H-

ol ”ﬁgvﬁaﬁﬁ%mﬁ%a“%»%wh&a%@é28%2»‘%61 i), TEA

(199 I 1.43 mol) and
mithesis af SH3d v3

15 nﬁaletqu’@f JﬂEPch}loJl'PI %lé?—cﬁgb))ni’éﬁlé Lhﬁf‘tﬁg 9'03 rﬁmol) ethyl
seal ed vial flushed with N2, at 110C for
cinammate (3.19 g, 18.1 mmol), tetrabutylammonium bromide (582 mg, 1.81 mmol),

TEA (2.52 ml, 18.1 mmol) and palladium-dichloro-[bis-(tri-ortho-tolyl)phophine] (357

mg, 0.453 mmol) in a sealed vial was stirred at 110 °C for 20 hours. The reaction mixture

was cooled to room temperature, partitioned between H,O and DCM, and the aqueous
layer was extracted with DCM. The organic extracts were combined, dried over Na;SOy,
filtered, concentrated, and purified via flash chromatography (hexane/EtOAc) affording
3-(3-cyano- 1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LVIII as a yellow solid (1.57
g, 55% yield).

Synthesis of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-propionic acid ethyl ester (1.IX)

To a solution of 3-(3-cyano-1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LVIII
(620 mg, 1.96 mmol) in EtOH (30 ml) and EtOAc (15 ml) was added Degoussa-type
catalyst (10% Pd/C wet, 70 mg). The reaction mixture was hydrogenated in a Parr

apparatus at 55 psi of H, for 19 hours. The reaction mixture was filtered through celite
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30

20 hours. The reaction was cooled to roomtenperature
and partitioned between H2O and Et OAc. The organic

wo ayencmes separated and the aqueous | ayer WasPCT/EP2006/068646

extracted twice wth EtOAc. T organi cs were
conbi ned dried over Na2SO4, ered and evapor at ed.

Wﬁ (];‘?ngﬁg g/%éalﬁ BH% Eex . %&5?%@% fc (ﬁ:!nﬁ'ﬁ!eg t% Sfford 3-(3-cyano-1H-
[ridlotrdt hio xyph i prdpion i-agld) etizyl plstg]an @(_ar\yhltecsoad indqetnigdtive yield

§6§1 31; LI 'l (108 ng, 34%yield). Synthesis of
% gIy\/let hoxy- 1H- | ndol - 4 I phenl - propi onic acid et hyI

et hy1fo e$)t°e} sohitMn(o]EGZ(?)g)yaMl&SH lelb&ﬂﬂ&)d?) fphélml proplomc a01d ethyl

| nd h |
ﬁ%ﬁ#ﬁé@ﬂ%ﬁl 01 g %1%1%@@2@?1@0%%986%%&#? (B Foh o6 mL 687
gmﬁdl}:é%dpd\@ie TZ; |rﬁlgﬂﬂ-reﬂﬁl??3tirre3 ap Mty for prhopi s mtaisb thetedipXrature for
3 BS0iEs B JrebistRa o A0S TP Biaddiyon 8 BrQu7 k- oBhoisaing
mdbeufdWis stirred for 10 minutes and H,O (5 ml) and EtOAc (8 ml) were added. The
%1%5%%%&5\&5%3/ ﬁl l_e%igo:%gllgtftr%ﬁgomN:cenn?peQXture 'ﬂlheeslgﬁd _\x}%g P ll%fl:rg(ri1 %ff and
&aﬁﬁld NethrEtQAcl 5531 I@dghhw‘llayﬂr )waa@ se@)bﬁiﬁf}d dﬁg@ gw@ INGS@S ffittered,
et es us ceaure SCI | Dbe
%ka%mtﬁ@ aRysa e SN bR Ehe strtine G-
hgiexy-Ephep|-erdhyl) - H9-idyslt3esisorafrile LX as a white solid (377 mg, 67%

%I 7 Met hoxy 1H I ndol -4 | phenl - propyl | - met hyl - am ne
E]\‘} To a 0 C sol ution of

3-( 7Sﬁiﬂﬁé&ﬁ>§)}fﬁi{€'ﬂ/lﬁdﬁlanﬂnw 1)pﬁ‘dnn&{rrﬂ;>§1} $leh661¢13-—carg%nigﬂe (LXI)
ro on e . a .
g usB ?ﬁ§ SB%“H?P&? M%S*W@n%y lnaﬂefi‘/ P M’% “ﬁ\%?erglﬁ ‘(%Emtrﬂe LX
r t; t
- m% h’.% @?ﬁspe | uxw gﬁﬁour SB xJ«i aﬁ&‘edaMls@l Go5 Al 136 mmol)

m nut en cooled to room

ﬂﬁmeamhe enix@newaddirfedemn aI°C9fbnsnEﬂﬁﬁ1m @gd IgA Imif]ﬁ H#41.62 mmol)
i.n THE ( a . The .
Wé%\weg%r%@ser &%ﬁw%@m‘g&d’rﬂﬁ. %ﬁﬁ%ﬁ" Q?f% gtodours, poured into

e aed, drfd &tlgct@ﬂ' ithrency Tae @é‘lﬁ@m@@%ﬁﬁﬁic]l@ﬂelg‘@e&lirﬁﬂ over
was._ a he m xture was stirred
Nambur Iglfq% ag{ spneentalze aklerding mﬁ@agequﬂfanwldﬁ (}-eyagq-1H-indol-

a—ryg a8 pré i efebr O shEmﬁ itk hll)dvfe@&}%ni/@%s & ANl aA 88lution of

pur|f| ed via flash chro
e oxrsbin 5 §1NE T 371 E O He S e BhpEAG sead e and

ﬁu?&i Mbe Q@/f(;ﬂ 45thindfes an}le rebdod frﬁﬁuf%mv:{b%oﬂ@e%tﬁ'teﬁs N Ve residue
in Et20 , cooled to 0.C, and HC1(1 Min Ef 20,

wz%mrsltlw&i %\‘J"é& a S?HJéatﬁii é‘?:IPBPli‘ at @aﬁEQSﬁPﬂFé(Péﬁ The aqueous layer
#hd &&ﬁbt‘eg tiviee withdOaeh 'I‘HE b&ﬁbﬁl@ﬁ torgfétfmc layers were dried over Na,>SOy,

3-(7-Met hox¥ 1H | ndol - phenyl - pro

i, courenatogn e PR A RSB E LSS M VBN -OH)
a‘ffc?r%ﬁrg @ﬁmet@mhﬁnm MH&@B&?QHP&%EP?QQ@()M@{% as a white
foamy sohd (346 mg) MS (M+H) 290

Example 15



/1 V1 A\ Br NCBr OO/ OO/ LVII LVIIl LIX HHNC
NC \N/ HO/ HLX LX Synthesis of

wd20r06m99¢ H- i ndol e- 3-carbonitrile (LVII) To a BCIZEP2006/068646
solution of 4-bronoindole (5 gg¢725.5 nmmol) in
acetonitrile (50 m) was added dropw se
chl orsulfonyllsocyanateH(Z 37 m 27.3 mmo}y) over ab
mnuﬁe period. 5 The r¢¥ o€ was St gd %3

urs, and TEA 27.0) wad\ af
drop' 8 OVgl a 10 minute Peripd. The reaction’m Xture
wasyal | oned reach roolf tenpe E ure over Mht,

into ice/water m xture (200 and the aqueous
was extlXdéted with Et &8I Thésconbi ned org
extracts were dried over Na2SO™4, filtered,
concentrated, and purifjed by flash chrormt ography| to

afford 4-bron ﬁQI e- 3-car rile bwll as|an
off-white SI d I, 87%vyield) t hgsi s of
3- (3- Cyano- 1H 4| phepy— ac et'd e

ester (LVII&g A m xture of
4-brorm-1l—|-|ﬂggk ¥ car boni tri Ie
mol ), ethyl nae (3.19 g,
t et rabut yl ammoni um br om de (582 ng, 1. 81 rmol) TEA
(2. 58ynhesisloB Sibronmok )H divdble-3-carbonitrile (LXII)

paII i.chl [ bi tri- -t Q . hi ne

(3575 Fe iy G At omie i 25 oy YRHE G Pbarge rom s
Bﬁonﬂd:ﬁhcﬁlef @in @be bmu‘eﬂure'ﬂéﬁ:ribe& €dri loBrof o<t Hr i@ doMels carbonitrile LVII
gs%a ed to.roomtenperature, partitioned between H20

BARRC A t he aqueous |ayer was extracted with
DCM Th}e o_rt%anl C extracts vi/ere %onbl ned dr| ed over

-y )

fl aSkL(QJ@y@ﬁrmPigrrﬁi%M iﬂﬁ@%@l@ﬁ@b@ﬁ@)&cﬁf&}ﬂﬂ QétéHELXIH(l 82 g, 85%
3-(3-cyano-1H I nd ﬁé CED | -acrylic acid ethyl
wslde vap preppreg drogn 9éqr1>@w iRplg-2- C@lﬂoonztoﬂeguﬂr%ﬂ)&w%eéyre
Rplibestos 398- c?ar(o'iﬂ@l%ﬁ@r 45l ndpéayt ahl%zh@ Rdid th@rpés@HB'LQ/HI
aci d et hyl To 'a sol ution

zﬁ:tuby‘lath 1 _ester

3-(3g Fiahe

|5-
est e e
HXIXe (15 nl) vvas added Degoussa-type catalyst (10%
Pd/ r n .
hyd?gé\gtﬁ%ItH ég g o g@qagglasr gl) us a%y):}%&fglslcl acig ethyl ester LXIII
flo31 4.9. W‘l(mml) lfr lEeOHélét&ACéMe@fMtlm/é e Dfwdstaddesth catalytic amount

L Qedggehi L Y0, 2001 02906, PETL BE29051, 008548 ps 8Pt or 19

h@lns,dﬂtqr(at thdough cafifeorrd Be (iBecsplinwad Washed with MeOH and EtOAc. The

gﬂr\%% as éé{)%enﬁra‘?&et%ﬁaleflfrofc{ ?ngl; aﬁo ei%]: ﬂud%z g Zelé) %&gﬁyllﬂr%&n%ﬁlc acid

Shpit dyees LXI9hs zJ,w(lBe HMadaysolid phewynmt(ypy/le)d UE86 gidol e-
3-carbonitrile (LX)
Synthesis of 5-(3-Hvdroxy-1-pheny-propvl)-1H-indole-3-carbonitrile (LXV)

5-(3-Hydroxy-1-pheny-propyl)-1H-indole-3-carbonitrile LXV (1.24 g, 79%) was
prepared from 3-(3-cyano-1H-Indol-5-yl)-3-phenyl-propionic acid ethyl ester using the

)

procedure described for 4-(3-hydroxy-1-pheny-propyl)- 1H-indole-3-carbonitrile LX (see
Example 14).

Synthesis of 5-(3-Methylamino-1-pheny-propyl)- 1H-indole-3-carbonitrile (LXVI)
To a 0 °C solution of 5-(3-hydroxy-1-pheny-propyl)-1H-indole-3-carbonitrile LXV
(600 mg, 2.17 mmol) in THF/DCM (1/1, 12 ml) was added dropwise MsCl (168 pl, 2.17
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5 To a 0 C sol ution of
3-(3-cyano- 1H- 1 ndol -4-yl) - 3-phenyl - propi onic acid

we@tdwyle29est er LI X (648 ng, 2.04 mmol) in THE (2O1/RPI006/068646

was added Red-Al (65%w, 1.96 g, 6.87 mmol)
dr opwi se The m xture was stlrred at 0 Cfor 3 hours,
erature f

e G RS i bf o 37 ol is St B0 pL SR Rg was

ﬁﬂdéﬂldi&@p\)ﬁ@& Bitd feki8€nd Mixtdfe WasntEes ae0eC F2Q Hourdldlluadvith THF

) ded e 10 mixture was then
&Eélfn.br %H“?Sﬂgé nvﬁffﬁf a%ﬁﬂ?%#ﬁ%@?%ﬁ%o s NPT e, and
EdttdepratHOEAO A9 Orh eWa Sib@tkdWrbih iEl (A6 werk B icdl I8N, SOBY@Eered and
was separated, dried over Na2SO4, filtered,

eieRiEtPd aErdingrhe pistanere Py aid f-43yaer Db dgfr 3aphy3-phenyl-

ﬁ#ﬂ?& pRes B Qg@lﬁov&a&f 0K %lﬁﬁorﬂoﬁtﬁls mesylate in MeNH, (33% in EtOH 10 ml)
roxy-1-phen % 0) 1H i ndol e-3-carbonitrile LX a

R A SF'faeC{ ar %0 6798 1 pper-ahhe Mg g sgpcsnpied, and the

Asidde MRS BM&lﬁ@hé@béW@&ﬁi‘%Tﬂﬁ%)ébDuﬁ%ﬁ"O‘f RAPICE); and DCM. The

3-carbonitrile (LXI To a 0 _C sol ution of

AU h RN YRy eitrmﬁ%éwfwﬁy M, HThﬁ%v@nsd e%aa%daxef% yere dried

boer Na393,, Wltered; &%Cmtéd zirﬁi MCQQM fiakh Throffatdrhp@

agglc\a/g MsC1( 105 dropwi se. The m X ure

MeQHY P&»p@ féforr@mgfd3nmﬁﬁhlf/@§nn%ﬂophpﬂp@@é> LH-indole-3-
darBéniB LK VI Was wadd eslidir 99 W oS eMSTIMeE: IgsWobi ng m xture

was stirred at 0 C for 2.5 hours, poured into 20

ice/water, and extracted w tfa, Ft The conbi ned

organi c Iayers were dried ov 4, filtered, and
concentrated af f grdi ng e ha sub orﬁc acid g H
3- (3- r% LHThdor- 4 =R _ propyl SANARN
shown\ir schene) as\ oil. AsoO

this crude nmesyl ate in MeNH2 (33%in EtO4 8.5
pl aced in a geql ed tube and std at 100 C for
m nut ¢: gacti on g oncentratge

t he reS| &ue was parU%l oned -‘ ween a sat ujréa d
sol ution of NaHCO3 and Et OAc. The aqueous | ayer |was
extracted twice with EtOAc. Thegconbined df ganic

| ayers were dried over Na2SO4, yredy”
concentrated, and purified via bmat ogr aphy
(DCM MeOH NHAOH)  af f ordi ng
4- ( 3- met hyl am no- 1- pheny- propyl ) - 1H i pe
ile LXI as a white foany solidp&346

e-3-carbonitr
M5 (MtH) =

5- br B}rﬁ@MebﬂhylﬂH@hleddi-Sew quhenyh :ttceyl(CLaxidl f)thﬁcBr:DhXVH:( H25 g, 57%)
whg%l%ﬁilrgd Tﬁ%rﬁ: b gp&@ltsr Ho?ndaﬁ({]éle (Jgin%?heg;hroge%d‘}é/ Jiegl:lqged%tive for 3-

ono-1n e Uusi roce
e syenp bldt If dyrl- 4yl hBephen iy Haryldoic st etBylceambbWII (sed Bxanvple 14).
5 (see Exanple 14)
Synthesis of N-Methvl-3-(2-methyl-1H-indol-5-yI)-3-phenyl-acrylamide (L XVIII)

N-Methyl-3-(2-methyl- 1H-indol-5-yl)-3-phenyl-acrylamide LXVIII (990 mg, 83%)
was prepared from 3-(2-methyl- 1H-indol-5-yl)-3-phenyl-acrylic acid ethyl ester using
the procedure described for 3-(1H-indol-7-yl)-N-methyl-3-phenyl-acrylamide XVIII (see

Example 4).

Synthesis of N-Methvl-3-(2-methvl-1H-indol-5-v1)-3-phenvl-propionamide
(LXIX)
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Synt hesis of 3-(3-Cyano-|1HIndol-5 | phenyl- acrylic
acid ethyl ester (LXII1)

W@2(03/0&pad0- | H |1 ndol - 5-yl ) - 3- phenyl - acryl i ¢ acPdr/EPivgé/068646

ester LXIIl (1.82 g, 85% vyielg) was prepared from
5-brono-1 H i ndol e-3-carbonitril®e using the procedure

descqy, 9%8‘1115%F [ Nqmpthyl-31(methyl 1 indoL. 5.y -3-phenyl-acrylaide

3- (3-cyano- enyl -acrylic "aci
BXVHL (9;9@Img 3.4lom syt lh&tOﬁ/ 5110%83/ MBO@/@@/ 1| 4@ inhdwis-egded Pd/C

I
SR 58T S S B T g it or
beird. Bepylssetpe patg])jl;tl(llO%(@/@,]_caga,lth: anlountbvys added to the mlxture.

SRR AU ey 0 T T Py Sy o

Eh@mactlcaplpaﬁmeumse&lteﬁ@ tbmugbfcelhﬁ, a‘ndrthdﬁltelﬁah@wasv,vashed with

P 58 00 RS SIS 5.2
setiotedHrmded5tyD - 'aphenﬂ—propi.onamide LXIX as a light orange foamy solid in
5-yl)-3-phenyl - propi onic acid
g?%n%t% Amwas a a,hl)te Poam); sgl [ g in
quanglt tlv 1 .
5-(3 il Bt X1) - Saphenyl-prap

( LX\/Metlﬁﬁ{ 3(MtbyqylH—11ﬁfdﬂ>6yylquﬂ1)éh}1-Iirldpyl[]ldﬁhﬁe LXX was prepared

SRRt i, 5 g1 Dl ﬁm@wﬂ-&p@aﬁsﬁgﬁiﬁ%nﬁ&‘-’?-“yb-3—

lﬁémyl ﬁqﬁ@ranuae ﬁgng b foadetidacitesiabbbetdr { ®(1H-indol-7-yl)-3-

Dot BRSg BERY Elale gl aF2rg i1 @

5- (3- Met hyl am no- 1- pheny- propyl ) - 1Hi ndol e-
3-carbonitrile (LXVI) To a E’E@_@éﬂlltion of

5- (SIpydroxy | - heny-progyl)-ll—l—indol e- 3- carbonltrlle
LXV 0)8\2/ q PREADCM (17 1N

at 0 Cfor mn andT(36O
added drop ¢. The resulting @
C f obkXXIhoth di | ut edldKHh THE. A6 nl),

C for additi onal 2 hours, poured into an ice/wa er
m xture, and extracted vvlth Ef, OAc.

organic layers were dried over NNaz2¥
concentrated affording the metang
3-(3-cyano- 1Hi ndol - 5-yl ) - 3- phgny
yellow oil. A solution of this mesylafe in MeNH2 (33%
in EEOH, 10 m) was heated ipxgygea tube at 100 C
for 1 hour. The m xture was concentrated, and the

residue was partitioned between a saturated sol ution
of Nawtinwisol d- BaxethyhdHaAndeloyyl)t Fplken Wrae vis agid ethalpester (LXXT)

twic L ! 4
T I e T
vield) Ma&BWPéWﬂém égﬁetbﬂyS b{cm@xm mEioHyrogeduge desagbed above
ﬁ)r(33('3 ﬁw L amaer-4- a)m"grf)‘fle e S)’cl)% éltil'e't}gﬁ' 9§t§r VIIT Ivésee Ex'z_lsnple 14).

carbonltr| e LXVI

= 29§Yn%ﬁ(%{§%fi] ?sfet}lf{zl 3N3 gh’vl M-S g\l W) £ pﬁlerl‘weljvlamlde (LXXII)

LAl

N Methyl 3- (3 methyl 1H-indol-5-yl)-3-phenyl-acrylamide LXXII (386 mg, 62%
yield) was prepared from 3-(3-methyl- 1H-indol-5-yl)-3-phenyl-acrylic acid ethyl ester

opyl ester as a

using the procedure described above for preparation of 3-(3-cyano-1H-Indol-4-yl)-3-
phenyl-acrylic acid ethyl ester XVIII (see Example 4).
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NN \ I / LXX 15 Synthesis of 3-(2-Mthyl-1Hindol -

| phenyl - acrylic acid ethyl ester (LXVII)

wW@2q02088vdyl - 1H i ndol - 5-yl ) - 3- phenyl -acryl i ¢ aPCTIER10h§068646
ester LXVII (1.25 g, 57% was epared from

2- rret hyl - 5- br onoi ndol e usi ng tlhe

procedure descri bed

I\]Mﬂ_hyl 3- (2 met hyI 1Hi ndol -5 Iphenyl ' acryl am de

LXVI .
N eyl -%ﬁfa?fngfw; R Bl S e el XX
380X, |1|33(r@@1©1)rig Et@BYBtOAGERCNT epabddST mbnwas added Degoussa-type
o ol Bl ) 3 ! )
ST 3 BRSO RN 548 s 5
Bsi 01 Ho iferdl honry | TheNeaatiohyhixBupheniilterad thrbagh diteXwhd the filter

%@ﬁ‘%&aﬁ @éé}%ﬂ Vg‘th%eﬁ)a/ %i@gé Al oﬁ@/l] 3 ﬁ trate was concentr(jlted to afford

NSM(etthl X)(M&tﬁ@l@m%me?e ympmnpﬁyp@@&ﬁnae LX¥UI Toa white foamy
?\(ﬁdu(tf?'hf)&ngwﬁ ylelcphyl 1H i ndol - 5-yl) - 3- phenyl -acryl am d
. o] o+ /

propvl]-amine

Me was hydrogenat ed in a Parr apparat us at 60 psi

Oht AR [gﬁg oS DR Rt e, AL Al St (AR B e

B%%tywlc? mqaé%mdw@@fiatmkthﬁ-a(z?glz_ﬁmyapﬂafnabus yBt3-pBepgi
0 ar_addi ti ona urs. e re n
e dhays G e guiafed e dere e AROYeHBr | o die fgephenyl-
pephE hnvhylham MeGEX (sBOExdmt SE4pNMISDUMH)TRE79.i [ trate was
concentrated affordi ng N nethyl-3-(2-
net hyl - 1H-i ndol - 5-yl) - 3- phenglpfiepg onam de LXI X as a
light orange foany solid in —quantitative yield (1 05
g). 10 Synt hefsns of Methyl - [ 3- ( 2- mst hyl - 1H-i Fld;al -
Al (2R

th =1H i,/e

XX waso pr epar edy as
78% yield) from N—e#hyl - 3-

P wopi onanm de usi
att}?eag%{]f 3-(1H i ndol - i; ’ﬁt‘{'
ee Exanple 4).

(MtH) = 279. 15Exanp|e 7 H NOONONNONLX‘LIII
HHNN \ I /g LXXIV Synt hesi s of

3-(3- Met hyl - 1I—|-\‘g hdol - 5 Iphefnyl acrylic aci g//ét hyl |
ester (LXX) ©°7 NH NH

|
N\([)]/Ojé

LXXVII

- thyI 1H-|ndol -y 5
lcedure described

\
N
\ LXXIX

LXXVIII

LXXX
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3-(3-Methyl -1Hi ndol - 5-yl ) -3-phenyl -acrylic acid ethyl
ester LXXI (656 ng, 90%yield) was prepared from

W@2000bppbe 5- br onoi ndol e usi ng the procedure deBCT/ER®U6/068646

above 20 for
3-(3-cyano- 1H—Indo| 4- yI) 3- phenyl acryllc aci d et hyl

ic acid tert-butyl

N Ni;w's?@gg& of . ggwaé sndlp mﬁexg 3R aaRNE AT e

Bxi(Gp I EyS- n1g+h%dnm05-lyll)4-®0p¢r@r(95 s ided¢BaCRNAI0 me
oS4 AR P PSS S5 RRES SR AP . v

phenyd wactiyiell ot mondtestieydturesbedO Xudtes. (BegciEtanphistudy was

N M T e

WMELD. Theaqemugidyenwafextracted with EtzO and the comblned organic layers

e T e

(RAkInBEOAS Sifotdin gheis (1dttdeth]-Dedb dgdan ylypep 8] -oattlaylycstbamic acid
(Pd Q% , ted
T e

reaC | on m Xt

Fi |t emhese ofa ol HELN: cthapesulopala -ted ol vk abhsayk pephs

f:drbirﬁﬁtaeld/\taﬁ lﬁﬁﬁl&ﬁt&t (EXEW)tdhdan(Q is- methanesulfonvl 1H-indol-5-y1)-
3 h - 3- - pr opi onam

RS > 89%
yl e| A)suspkﬁm&y Bf N@Hl (33 Qfmg\/BI%B |m1{181-) (ir3DMﬂ(b'|Y1 2 ml, 16.9 mmol) was

I H | t?{T f%r %b )mln ﬁlo %?1 mi turé) %as adde(qn a soelutl(gn M?)VQIH indol-5-yl)-3-

f)lasn(yﬁ %A]Yﬁleﬂq'yl' tdrBgh cQreid t):rtafu@ﬂ%ﬁﬁff ERKYESO] m@nd.B£3 mmol) in
i 680/ ield gre pared from
hc?%:aﬁtéqu ty5q W dB{re@; WOPHBtCBWSW)'}IFre for 40 minutes, after

?&3&? %@W@? M’ Si' ql)gmﬁl%% Ms%ﬁ@gcp rﬂlqui(ﬁio%l QHIE?HQF Q4§ stir?é'd at room

henyl 15 prop am ne
(cogerdBuarpl 25 Jl)aurSI\fSHQW—l)y refl@g @r 2 hexnanplte m‘ﬁuﬁe fva® partltloned

Ekt.g/%irgééﬂ%lnlz\llteg sglulﬂ_gg O}(B@QC(?S’ aa%,@(ﬂ Tpmﬁgu%%@(lwracted with

Et,0, and the combined organic layers were dried over Na,SQOy, filtered, concentrated,

and purified via flash chromatography (hexane/EtOAc) affording [3-(1-Methanesulfonyl-
1H-indol-5-yl)-3-phenyl-propyl]-methyl-carbamic acid tert-butyl ester LXXVI (56 mg,
15% yield) in a first fraction, and [3-(1,3-Bis-methanesulfonyl- 1H-indol-5-yl)-3-phenyl-
propyl]-methyl-carbamic acid tert-butyl ester LXXVII (45 mg, 10% yield) in a second

fraction.

Synthesis of [3-(1-Methanesulfonyl- 1H-indol-5-yl)-3-phenyl-propyl]-methyl-
amine (LXXVIIT)

To a 0 °C solution of [3-(1-Methanesulfonyl- 1H-indol-5-yl)-3-phenyl-propyl]-
methyl-carbamic acid tert-butyl ester LXXVI (56 mg, 0.127 mmol) in DCM (3ml) was

added triethylsilane (300 pl) and TFA (1.5 ml). The resulting mixture was stirred at 0 °C
for 5 minutes and at room temperature for 40 minutes. The mixture was concentrated,
and the residue was partitioned between a saturated solution of NaHCO3 and EtOAc.

The combined organic layers were dried over Na,SQOy, filtered, concentrated, and purified
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LXXEX XXVITT H N NH LXXX WO 2007/062996
PCT/ EP2006/ 068646 - 101 Synthesis of [3-(1Hindol-5

wo pheens29ps opyl | - net hyl - carbami ¢ aci d tert - but yPCT/EB1086/068646

(LXXV) To a solution of 102 -
[ 3- (1Hindol -5-yl)-3-phenyl - propyl ] - met hyl -am ne Xl

VRER IR ey PR oY T e et g T MRl gyt 1

bl y0n3-oheNA QED Y Bretiy)-aB1ige WXSV)IT asa MRIG: {olidifB) meTRE yield).

i ti . .
FECGPhRI QLGS e RGPl i b RRTH EAB B 1R (v in
qud), gl rv@fs hddel. Vs p@ajé;ti'ta&é Qﬁlﬁd‘;]diiﬁi, w@mdaviflamoaﬁqadiried in vacuo
sol ution of NaHCO3 and Et 20., The aqueous | ayer was
@&fi%ae thechdreqhlazidsas aazﬁatetmév%?%gi%c?% Y- cMS4)erid) = 343
were dried over Na2SOH4, filtered, concentrated and
pur i Synsleesiziof [34( heiBis methmaesgtoaphit indqlheyhepirangapopyll-
et i (LXXIX) -

[3-(IH T ndol -5-yl)-3- phe% ropyl % met hyl - car bam ¢ '
aci d[3-tlet-Bivueipanesyifenylt ! Sayli-@epgnyitirepylgandthiyl-carbamic

%c%&?er{—rg ?fﬁgs%rﬂ)?#\ﬁ%wla@déﬂr&%éﬂe _fds?lfolwéﬂgetr‘ﬁe_sameo Br?cle(_hﬁrgt escribed

1-Methanesul T o - 1H-1 ndo pr '
elzarvo 4o [3-(d MdthiapesulfpylylH-gxtod5- YIL-Foplienylaprgpyl]-methyl-carbamic

Pl S IO R oy o By oyl indaf
phead/propyllsmathglhispanedidord Xof aNglariegdildin gy andrag®gyieldol )

in DVMSO (1.2 m, 16.9 mmol) was stirred at RT for 20
m n. Syhohdsii S ofii XtfEMegdmnaddiedyvlall$-ohddli on)-GEphenyl-propyl]-methyl-

! 3 E ]é; Qﬂol -5-yl)-3- phenyl -propyl]-nethyl-carbamc

= =putyl ester LXXV (307 ng, 0.843 mmol) in

Et 20T¢ 9 soflu)ion SHES- ¢ lehbtsi mathanost lioeyl Vids irstol-5ry¢)d 3-ahen dgnopyl] -
te ratur 0 m 5 te b£h. MeCL(,78, 2 |, ..
peRERRY R Ghdnd U n Bl e ol L BRI Frqrugon of

HOH 0b28 2@, 0. 3pedd] inrdeObl. Aftdd stioiirgsfof 50 mavweres dyoom

flux for 2 hours, The m xt it
IsEiRai e ot S CORaP b PR rR0G bt BRSGone petveen
Briaoais] Ha) eThavasneixed aianid 1aviet dwerEH 2O oen Nab$@,, filtered,

fiicear e g avahes Sah UGhGRie AR 0r 0 provide

R netiogeaiioy yic éxada/EVOB8cphealF pirogyl)gnethyl-amine LXXX as a white

3-(1-Met ha ul f onyl =

E‘?—Wﬁgqéi?n? gﬁfsﬁf@héﬂ%%ﬁaﬁﬂ‘? net hyl - car bami ¢ aci d

tert-butyl ester LXXVI (56 nE 25 15%yield) in a

first fraction, and Example 19

[ 3- (1g 3- Bi s- net hanesulif onyl - 1Hi ndol - 5+ yl ) - 3- phenyl - F

priopyl] - et hyl - caribanilc agi dit ert - put
10% yl\gdﬁ)l segond f gc

Bt banesul f Ony L jAdol -5 |

yanesul fonyl - 15
pami ¢ acid te

LXXXI LXXXII LXXXIII LXXXIV

Synthesis of 3-(7-Fluoro-1H-indol-5-yl)-3-phenyl-acrylic acid ethyl ester (I.XXXI)
3-(7-Fluoro-1H-indol-5-yl)-3-phenyl-acrylic acid ethyl ester LXXXI (215 mg, 74%
yield)was prepared from 5-bromo-7-fluoroindole using the procedure described for 3-(7-

Methoxy- 1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LIII (Example 13).

Synthesis of 3-(7-Fluoro-1H-indol-5-vl)-N-Methyl-3-phenvl-acrylamide (L.XXXII)
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added triethylsilane (300 I) and TFA (1.5 m). The
resulting mxture was stirred at 0 C for 5 mnutes

waonw7as299oom t enperature for 40 m nutes. The nPRI/BEP06/068646

was concentrated, and the resjdue was partiti oned
bet ween a saturated sol ution fO NaHCC3 and Et OAc.

i1 o e RO S KERR e D .e%l%é@e%b%%@f”ﬂ%?%ém mg, S9%

AdT) BRe 0HAIRE 846 3-(7-luepo-lHaindok§1yle Bipbeml-agryéip heid ethyl ester

g A T R e S

wdrylamidoX VAL (S84 Exagnpld 4% yi el d) . The am ne LXXVII11 (31
ng, 71%yield) was dissolved in Et20 (3 m) and HCL(1M
[ n Sin?kksisO5 bl wWas( 7alEldeh- 1 Hlied ¢ir & ¢i) IN-MdtRyIv 8henvl-propionamide

t['n)' d, washed with Et20 and dried in vacuo 5 to
f+¢fd—~t he hydrochloride as a white powder (33 ng, 96%

yi el ﬁ-X7—FM_B)r()J\IH-H)nd%l34§3)—NSMRtH}ESLIS16ﬁ§/I proplonamlde LXXXIII (127 mg,
alg%(tffét?’vﬁgzieﬁ%)r\%g% ”ese(%:_ 0”%(7' 490 5o sy N N3P henyl-
b3 ylahid- Birgy tire phanesidldeanped dbbrerfoiopreparydign 3f POEMYhd@F7-yl)-N-
w%ﬁ% 21 yl - car bar cid tert-butyl ester LXXVII

épq'}gp ch'ég' the sane procedure described

10 above for

m3t h?/lj gﬁm@%ﬂm 1%81)}3’5 ty?([) ppéﬂfry &) (ﬁgﬁ]eirhmmzfs%@amed from

Bi s- met hanesu n
é t&rioryd Bpipepl- SwBtNymtaﬁfl Hehengkipropienanideian s hudieciride (41

h‘% W%e‘ld)ahtsin\g@hé’ hRIcEdurenBchesd %&E for preparatlon of [3 (1H Indol-7-
t hanesul f onyl - 1H-i ndol - IBIS(MH%r

alﬁn3n@e@rzl>wyyliantbylaar§@ﬁ&Ewém]pl@fl)

[ 3-(1, 3-bi s-net hanesul fonyl - 1Hi ndol - 5-yl ) - 3- phenyl - pr
opyl]1- nethyl-am ne LXXI X (3Bxample@00865 mmol) in MeOH
(3 M) was added a solution of KOH (7.29 ny, 0: 13
mol) in MeOH Aften stjrring for 50 minutes at
tenperajure, the mi, Xt T

~O4
and purified vid flas
chﬁ‘cormt ography (DCM MeOH/ to provide
[ 3- (3- et hanesul f onyl - 1H '®dol - 5-yl ) - 3- phenyl - pr opy

met i ne LXXX as aMitﬁQMer (13 ng, 36%
yi e . M5 (M+H) 343. Exanple 19 F F F F HHHllla !

NOONI\ONOI\LNN\I\I\I FLXXXI  LXXXI |
LXXXI 1T LXX 25 nt_hesi s of & Fl uop o 1H | ndtnl -
| phenyl - & acild et hyl estg p

3-(7-Fl uor ¢g="TH ot - 5-yl) - 3- ph (f'ic add

ester L 74% vyi el dywas preared from

5- brono- 7-f | uor ofndpl e usi ng the procgduhe descri bed
for 3-(7- Methox |LH I ndol-4-yl)- -acrylic acid
et hyl ester 1-111 (Exanple 13).

LXXXIX LXXXVIIT

Synthesis of 5-Bromo-7-fluoro-1H-indole-3-carbonitrile (LXXXV)
5-Bromo-7-fluoro-1H-indole-3-carbonitrile LXXXYV, 72% yield (800 mg), was

prepared from 5-bromo-7-fluoro-indole using the procedure described above for

preparation of 4-bromo-1H-indole-3-carbonitrile (Example 14).

Synthesis of 3-(3-Cvano-7-fluoro-1H-indol-5-yI)-3-phenvyl-acrvlic acid ethyl ester

(LXXXVI)
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we2qoz¥edhd ) WO 2007/ 062996 PCT/ EP2006/ 068646 PCT/08B2006/068646

3-(7-Fluoro-1Hindol - 5-yl) - NNt hyl - 3- phenyl - acryl ami d

e LXXXI'l (120 ng, 59% vyield) was prepared from

3- (7.1 - |

2ot A L B R AR L8 B i o
@41 1z, 1BATroyield) wh9 prpared ﬁym Bbpirearytluaer WH-ardode 3XVI | |

LABENEIRIDL AL Ebyoda OBt o o5 Mt
Helol-¢HyXXXphEd yl-acrylic acid ethyl ester (Example 13)
3-(7-Fluoro-1Hindol -5-yl)-N Mt hyl - 3- phenyl - pr opi onam

i de Svxbdsislof BA37C vy o-7-fuatot 1 H didole5-yi) SHthenyiasrophitndd sdlethyl
fro < -fluoro-lFLindoI-5-y|)-N—nethyI-3-pheny|-
§%¥3L§§%§31u5|ng t he procedure described above for

pr epa{ atyaio-0f flubr §-UiH- i 5-yTy- $1 pheiVl- phOpivaichigld ethyl ester LXXXVII

| - t
Fa DD G T iR S5 i L AT RS Bt 4 Bl pyqisaiy gsid ethyl
EsBer(ubinfpl th@pvcddire delelib&d yove Foriprepuyhtidi By { 1H-@und 01€7-y1)-N-

obt ai ne
AP YA RAOYSLTIPYP et byl - 3- pheny! - pr opi onam
|de as a hydrochlorlde 41 ng, 87% |eId) u5|ng
pr oc2HResisg HBrai9n 3ah ¥dse Xvn t-phen vynrepyl 4 H-indole- 3 carbonitrile

Bootvihndol -7 15 yl) - 3- phenyl - propyl ] - nethyl anlne
= 283. Exanple 20 F F

N O Pt 5 (3 PRl mbeh: rops | HERsAxe- - SotRuAilRIGRANVITT (325
Elg’):v&us Blreblalgﬁl froHp?)J\@@cerQ)lﬁhuo?/@’lHlman Wﬁt 5 &wwﬂlomc acid

t%nthe5|s of Brono-7-fl uoro-1H-i ndol é-3-carboni tril
¢

Yhgster gsipe a?ﬁdzr?cefdiu%qieécrim At ©r Breparasioniof r(3rdydrpyy- T-pheny-
GRS dA08. dTRoni SR LI2ARAA L) O

bfono- 7-fl uoro-i ndol e using the procedure descri bed
gPOV]S)g]tl%sm prl e@ia rat V%I &% gI(Zp g@@l&ﬁﬁ'@gf%&ﬂ propyl)-1H-indole-3-
Grbperiyla XXX )uor o- 1Hi ndol -5 Iphenyl- acrylic acid
et %Z PRS- (I SRYmin¥0- B9 D298 PG FE3Q0R! 6884Bx xxix
BLY7 3n Qyvens g apaf dduivero -7 amefo [ 3-Bydib X y-3-phiee plypropgly yIH-mdole-3-

Qacf{)gniﬁtﬂgMLingﬁ{eeﬂroc(:Mscribed above for preparation of 5-(3-Methylamino- 1-
pheny-propyl)- 1H-indole-3-carbonitrile LXVI (Example 16). MS (M+H) = 308.

Example 21
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(841 ny, 82%yield) was prepared from
5-brono-7-fluoro-1Hindol e-3- carbonitrileusing the

w@emcoeove descri bed above for preparati on of PCT/EP2006/068646

3-(7-Met hoxy-1H Indol -4-yl)- D henyl -acrylic acid
ethyl ester (Exanple 13). 5 Synthesis of

3-(3-Cyano-7-fl uoro- ndol -5 | phenl - prgp{eni ¢ aci d
ethyl ester (LXXXVI ?()6“] R '
3- ( 32¥Dyhsis-of

acid I | I ! F e ot -
3-( 3A§§)tﬁ¥l tu@éﬁvﬁg chlaw \g?oﬁ‘g@ 7= @@(%r%qﬁaglg '@34&% 3. 6 mmol see J.
Ml oClearny2002e4%, é697usq1m~gnmheltpbdeé§ umleS.desvopl) k;mﬂlaélbuvayetate (41

g}%r% ﬁ}q%lz thgfpr,ﬂlo to r%fpél élﬁggh%ffeéﬂgiﬂgé%pgg@%‘mf(0.76 ml, 5.5

ﬁ‘mﬁblb,loﬂme rﬁv(t@r-el'was stirred at 100 °C for 18 h. To the resulting solidified dark green
%‘EW I e(P ey I(25 r}lﬁ- M‘&j &le%uxtu%gl Q? R tereéi lh%ou gh celite. The
filtrEtargasosobed3ragddron yHita pdleny pupﬁabyrh ﬂashH;hlroudaﬂogra:phg ar
gr%?cérge/tt(fAché%%(r\g&% ((?@Ilorgg?ﬂ én 1—%[33? %eniyl acr%lonrtrrle XCasa

cyano- n eny
gatlody sbbd €9.8Y k, 8% weldusi ng t he pr ocedure descrl bed
above for preparation of -(3-Hydroxy-1-pheny-

pr 0ps%ﬁhelststdfeototehrard:aﬂbmblts iyl) €3- phenyEY eopb€itrlld) XCI)

> G0l (Shiosr HiA- B hiovD- SRBATIPr IR M e G oftagned from

34T7QBRJ|rI)IlH &1dolL-X9§X3-phenyl- acrylonrtrrle using the procedure described above

e PR P e | RRORT 120 P TOP DR BIedb PR S

7-fl uoro- SQ%B hydr oxy- 1 - phen I-propyll 1H i ndol e- 3-
car hoyiithesis|of 3u(drlordy hH g deledyb o3- pleeiyi-pronylanyng EXEH)

pr epﬁf(@tdh@&oofH Qn(((ﬁ 5,\?5 |3§?/p ﬁrop%zlamme XCl (0 60 g) was prepared

car boni

Ehenglngr opyl)-1H i nd %
lchH)lH_lngg]85 ybxGaahernel- plommglle @ging |L]1q.prp|c re ggscribed

%(Ne z‘hI sBir oazggeﬁd%!zb' (ls% %IIIQ Op?lcg)‘}sm1N;[(I:l]l\t\/ﬁwn[1 -

Synt
| ph '
m’gthiflestebfmiﬂ)? chl or o-i ndol e (840 ng, 3.6 mmol, see J.

Med. 6

c L%%?le—@ﬂor lq?lz%pdéfnS &/C)e? g%remzi 518‘155@? nzirggnlarc aggdo mg%yfyster XCIII
tG-3E g)rﬁlﬁ%oyield} whs phpaph e §-07-Chlgo- ](H -36dahdeyl)-3- pindleEA
g)rg)lp;%gm%e qu.n g ‘%hlqn?ogedu € (Fescrrbeﬁ %{)gv arseharaﬁ Sﬁj O?L?) a' ﬁ—? Indol-4-yl)-

resutln SOl aVs
Baphenyl e ropd] -aalti e idCM mzﬁlymst)er Vaﬁzhmlbﬂe I xt ur e was
filtered through celite. The

Synthesis of [3-(7Chloro-1H-indol-5-yl)-3-phenyl-propyl]-methyl-amine (XCIV)

[3-(7Chloro-1H-indol-5-yl)-3-phenyl-propyl]-methyl-amine XCIV was obtained
as a white solid (130 mg, 48% yield) from [3-(7-Chloro-1H-indol-5-yl)-3-phenyl-
propyl]-carbamic acid methylester using the procedure described above for preparation
of [3-(1H-Indol-5-yl)-3-phenyl-propyl]-methyl-amineXI (Example 2). MS (M+H) =
299.

Example 22
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filtrate was concentrated onto silica gel and purified
via flash chromat ography (hexane/ Et OAc) affording

W@2@07/0&er o- 1H- i ndol - 5-yl ) - 3- phenyl - acr yl oni t PCT/BP2GQ5/068646

as a 10 yellow solid (0.81 g, 1%%0_/0 yi el d). Synthesis of
3-(7-Chloro-1Hindol -5 | phenl -propionitrile (XC)
Crude cl

Cl

3-(7- qﬂ orjo- 1H-|ndol

(Exanpl e l). 1 Synt heS|s of
| phenl - propyl afi ne (XCl 1)
3-(7-Cnl @y 1H-i ndol - 5-yl) - 3g@henyl - propyl am ne XCl kxeypp
(0.60 g) was prepared from
3-(7-chl oro-1Hifhdol - 5.yl ) - 3- phenyl - pr@pi onltrlle

i we deseribed above

o
=
w

~
[ERN
>
)
(g2

1

Q phenyl - pr ogy! &
1). Synthesis 7- Chl oro- 1Hi ido
| phenl - propyl | -carbam ¢ acie—20 wet hyl es er (X
[3-(7-Chloro-1Hi 5-yl)-3-phenyl -pro

acid nethyl ester (0.31 g, 48%yvyi was

prepared from 3-(7- I or o- 1Hi ndol - 5-yl) - 3- phenyl -
propyl ani ne using t P& ocedure descrl b&&dbove for

-p
1). 257- @mmeﬁsn@ﬂ F8)feaght arid byl agtel XGV (51% yield, 510 mg)

}VQQS?@J&IF%(?%XJT}—{ Hpogat['%/ I7 &qugﬁjéi%fgﬁ{es? the roceﬁhjre descEled above for

piepX@tivh whs3- (bﬁthdnb&yl)a@rﬁlc\mldtreethmll as@r (PQ('XO(EX@mp

yield) from][3-(7-Chloro-1Hindol -5-yl)-3-phenyl -

pr op$intthesabb B+ T Cakire- 1R indyl-6s/)eB-plish yigpro pienjer aciédueehyl ester
I bed above for preparation of

H | ndol - 5-yl ) - 3- phenyl - pr opyl] nmet hyl - am neXI

( EX&BF}Q'V@hZ()ro VB if ddt3) y1) - 3- [3en 21980 p na gl meth yWter XCVI (209 mg,

i‘? 9 ?\%agq)ap%d%og6 708 646§<H\}In21 &/ﬂ) %ylgllamd#l%h@ ester using
rN@dﬁE &é@éribeli@ﬂb{/d for ﬁre@(ﬂﬂtlbﬁﬁfs (0H-Indol-6-yl)-3-(2-methoxy-
ro 1H- hyI ester (XCV)
f%“?/DcHPBPSICﬁS# G BT PP ety T et o
51%vyield, 510 rr%)
Vnthes1s of 3-(7-Chloro-3-cyano-1H-indol-5-yl)-3-phenyl-propionic acid methyl

ester (XCVII)
3-(7-Chloro-3-cyano- 1H-indol-5-yl)-3-phenyl-propionic acid methyl ester XCVII

(110 mg, 64% yield) was obtained from 3-(7-chloro-1H-indol-5-yl)-3-phenyl-propionic
acid methyl ester using the procedure described above for preparation of 4-bromo-1H-

indole-3-carbonitrile LVII (Example 14).

Synthesis of 7-Chloro-5-(3-hydroxy-1-phenyl-propyl)-1H-indole-3-carbonitrile
XCVIII
Crude 7-Chloro-5-(3-hydroxy- 1-phenyl-propyl)-1H-indole-3-carbonitrile XCVIII
was obtained from 3-(7-chloro-3-cyano- 1H-indol-5-yl)-3-phenyl-propionic acid methyl

ester using the procedure described above for preparation of 4-(3-Hydroxy-1-pheny-

propyl)-1H-indole-3-carbonitrile LX (Example 14).
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wgas obtai ned from 5-brono-7-chl oroi ndol e using the
procedure described above for preparation of

w@2q01.kdonclol - 6-yl )-acrylic acid nmethyl ester )(PO(F/EP2006/068646

(Exanple 7). Synthesis of 3- (7 c;hl or o- 1H i ndol -
| phenl - propi oni ¢ acid nethyl ester 10 XCvl
] i nd !

1-1H-indole-3-

@bm_ﬁ_ﬂ;@iﬁoro 1H-| ndoI 5- yI) acryl iC aC| d net yI
t d

S?egg %?(%I%%S Q R@“ﬁ@@ %Uf ?h%ﬁ@ l‘f)?é);g% &l—alqu 33£arbon1trlle XCIX was
pbtemgll Yropr dishlomd-&- (éehﬂlrwaff hphe@mopwwrmdol@c’amb@litrﬂe using

. -3 i |
ﬁl)eﬁ)r&?ed§ ré;&%@%ﬁilegi aggvegfogné{%ﬂla‘ﬁ%g S(,)? gﬁg%&%}%ﬁﬁ&g@— p'h%ny—propyl) -
BH(lﬁd@hBecramb@nU;laM Hexangoé 146- WIS (+phen3d4- pr opi oni ¢
acid nethyl ester XCVI1 (110 ng, 64%yield) was

obt ai ned from Example 23
3-(7-chloro-1Hindol - 5-yl) - 3- phenyl propionic acid
Bt hylN_esker usi ngHZNhe proedgufe deset i bedisz @ O O"

L\ | Ve phe, 14) .
d~y_1 phenl -propyl)-1Hindol e-3ccarbonitrile
Crude
7- Chl or 0- 5- ( 3- hydr oxy- 1- phen opyl ) - 1H i ndol e-
3-carponitrile XCVII1 was obtpi ned from CII
3-(7-chl oro-3-cyano- 1Hi ndol - 5-yl ) - 3- phenyl - pr opi oni c
aci d net hg/l 25 ester usnng t he proquure descrl bed
above for™y

DI epary

propyl ) - 1H/ndgl &

2007/ 062998 PCT/ EP200

7- Chl or o- 5- ( 3- Met hyl gs ]

carbonitrile (XC X) Ioro-5-(3 I\/Ethyla

| - phenyl - propyl ) - 1H- Pweol e- 3-carbonitril

obt ai ned from

7-chl oro-5-(3- hyo@o xy-1-phenyl - propyl )-1Hi n&HIe-

? cassbmlﬁustsrdeSeBmmongH ibdélbe- mm@ﬁua@d desds iched above
or

11 i Rarantah Bhs BeeoriT & Srvais BABE TRaRmbyn DMF

50324 at rdond caph eraddrévdN dNdER NidNpfI 9 ldtR}Plhrhﬁnle (DIREA) (5.712f), 32.8

b P b S, e S

amtde R0 Man@es (N I-MUIQIWDE 32.8 mmol) was added and the resulting yellow

?4?8%}??#“%- \l)vz|1_s|- slti?r(gg Iat roon% taermbp%)r(;}{c{l}ecfora 8&1 u1(s Thé re:]a'cglog v%goqlu)enched by

addition of H,O. The yellow foamy precipitate was discarded and the mother liquor was

ponitril e : Rl e J14) . WO
_/068646—O 107 Synthgsis o

extracted with EtOAc. The organic layers were combined, washed with NaOH (1M) and
brine, dried over Na,SOy, filtered and concentrated. The residue was then dissolved in
EtOAc and washed with HCI1 (1 M) and brine, dried over Na,SQ,, filtered and
concentrated. The oily residue was triturated with DCM affording, after filtration, 5-
Bromo- 1H-indole-2-carboxylic acid amideC as a light yellow solid (2.12 g, 53% yield).

Synthesis of 3-(2-Carbamovyl- 1H-indol-5-vl)-3-phenvyl-acrvlic acid ethvl ester (CI)
3-(2-Carbamoyl- 1H-indol-5-yl)-3-phenyl-acrylic acid ethyl ester CI (745 mg, 74%

yield) was prepared from 5-bromo-1H-indole-2-carboxylic acid amide using the

procedure described above for preparation of 3-(3-Cyano- 1H-Indol-4-yl)-3-phenyl-
acrylic acid ethyl ester LVIII (Example 14).
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20

(50 M) at roomtenperature was added
di i sopropyl ethylamne (D PEA) (5.71 m, 32.8 15

woreipe290y BOP (13 g, 25.0 mmol) and HOBT (3. 39PQI/ERHINE068646

mol ). After stirring the mxtg)e for 30 m nutes,
NHAC1(1.75 g, 32.8 nmmol) was added and the resultlng

%elhlo thead riMdRoy lle Elﬁg)l %t 1)-3 CB i%'iﬁg ci&%rth 1 ester

(@0 The yeI low foany pr eC| p| tate was di scarded and

t he t
e 378 @%;eéga B L T R
wngipi2Pared ifnoey 3-d2icedamoel- 1INERSD43-yD i 3-pleangtiaaplac acid ethyl ester using

t . | . [
B R B R AR o Fep i Rih 3P PR B30 Cra5hyS phen
pidpiereddaXtX (bampéedr at ed. The oily residue was
triturated with DCM affording, after filtration, 5-
Br OrTSvritllrbsisndxﬁl 6-(3-1Eadrbox yiphen dairdp Al Heia dak- & yl) i gbirboxylic _acid
el olid (2.12 g, 53%yield). Synthesis of
panoyl -1 H i ndol -5 | phenyl - acrylic acid ethyl
eSt e5 (§-Ciydrod51-phenyl-propyl)- 1H-indole-5-yl)- 2 carboxylic acid amide CIII (182

S i Blepaied o S48 parmm b M aS e Pt eiohF s ety
5sté1ru@ -thé‘bﬂd&&ﬂiredascﬁaé&ﬂ)()wb ifer prepailat@sn ofel- (85 Hydroxkpe -pheny-

@éﬁ%gﬁ'b“dﬁfiﬂg &HI%IP ﬁé“’bﬁiﬁ aer:ir;’Fi gfacid et hyl

ester LVIII (Exa pl e 14). WD 2007/ 062996
PCT/ BB0R3E g E3-Methyhpnings lyplgiy-gropevl) - 1H-indole-2-carboxylic _acid

In(R anoyl -1 H i ndol -5 | phenl - propi oni ¢ aci d et hyl

es'( gg@%@hﬂwunorﬂms@ﬂ-%owl) -1B-igdelsyd-cyPepilisarid agufgCIV (10
as (¥ d 1 c- carbpoxvlic

ﬁltglj]w s E@J d‘f&'olmsfi?,&ggfﬁxg 1\A?1§ @{9%}&9 Hflfl@drel 5-yD)-2-carboxyli

-(2-car [ Hin phenyl -acrylic "aci

@ftl ymidestsire t @pf@edlsfetdﬁ@rlb%é@a@rf@r RierEriigeel HbbMethgpmino-1-
&&%&bywﬁkpfnd%le(iEhﬂbBHR}lrem)(E%rﬂﬁlEhB ﬁs@i@ﬁlﬁ’ 308.

pr opi onam de X . Synthesis of 5-

d~y_1_phenl - pr opyl) 1H-| ndoI 2-car boxyl | ¢ acid
amde (C11) —M

5- (3-Hydroxy- I - phenyl - prepyl ) - 1Hi ndol e- 5-yl') - 2- carbox
ylic amdamde all

9182 10 rrgg was prepareq fr

Synt heS| s of

5- (3- Met hyl am no- | - phenyl propyl ) - 1H i ndol e- 2- car box ¥
c aci@v amde (CV) 15 CVI CVII

5- (3- Met hyl am no- | - phenyl - propyl ) - 1H-| ndol e- 2- car boxyl
ic acid am de CI(\f(lO ng) was prepar d from

5 yI) 2-car agi d am de ug ocedure
descri bed abby pt epar ati on o o hyl ag no-| -
pheny- pr opyl ) - 1H-| noI e-3-carbonitrile LX (Exanpl e

3 anple 24 O0 OMOONI OO

15). M5 (MtH) =
H

CIX CVIII
Synthesis of 5-Bromo-7-methoxyindole (CV)
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\'I/ Br 20CvCvVl VIl O- ~O HHHH NNNON O
CVI1l Synthesis of 5-Bronbp-7-nethoxyindole (CV) WO

wWQO7H082096 PCT/ EP2006/ 068646 - 109 PCT/EP2006/068646

5- Brono- 7- met hoxyi ndol e CV wa E[epared from
5- brono- 2-ni troani sol e using the procedure described

abov - - .
ettt Shy FREAREDT ol A SO rphloeusing
thetreogadureadssgritied ahQVijOeptﬁplara@'gn of 4{b@unp-7-Biethoxyindole LIT
?ézw-pli@woxy- 1H i ndol - 5-yl)-3-phenyl -acrylic acid

t ester CVI (120 ng, 50% vyield) vvas prepared from
gbggg%gm s Sh&%ﬁgg'y&ﬂ“fﬁ'd B0 BRSTIUN B 288 SM\PES: (v
3 ( 734(/&M@1kyxylﬂ-1hndiaL5 z}})yﬂ phéryphand achEetyihl estea GVl (120 mg, 50%

ester [11
SR MR DDA TP T TEL PP e b Biagedinh gescribed
asdvelfor Iir@pa(rﬁ\ﬂﬂ 9f 3-(7-Methoxy-1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester
- 1Hi ndol - 5-yl ) - 3- phenyl - propi oni ¢ aci d
Xa@? CVil was obt ai ned in quantitative yield

from3 (7 rrethox - acryllc acid
£lass ] PLORIAN famd ethyl ester

) 1] [HICH M
eparation of 3 (3- q/ano 1H-|ndo|
g IE 3-phenyl -propionic acid ethyl ester LIX gExa l e
14) 4% Wh?%%ﬁslné?l 5-yl)-3-phenyl-propionic acid ethyl ester CVII was
_'e)?tétﬁl?le&év%{l ?@Mﬂ@t&e'y@@fro& -G it 3eN Y- BRSHRRVIORBNC acid
1 de

ehylesioe v B g shemtoredae desejheraqoxeton Preparasivg vy B=(griepngnial-Indol-

myie3 G ehtial §&QMX (Example 14
3}?7 %t h%)?ﬁlo—{-nl nd lo eﬂfé@; - 3- p(hé%my]i) epr)opl oni ¢ aci d

propionamide

@ﬂﬂlam de XVI I (see Exarrpl e 4). Synt heS| S of
[ 3 ( o
AR e Rl gr@ﬂwa%mﬂ

GJthMMsSroobB dM@fdh@sy HH- mgf@lriaylhﬁephmhefl padption(iddcidrgthyf gstausing the
i SR A R e
faylapndspRVHL (senExfmpl84).1H- | ndol 25
7-yl)-3-phenyl -propyl ]-nethyl -am ne XX (Exanple 4). M
( Mt ynth R85 f [ 3-Ex-aigh €xy2 BH Gh @ol- ybh- 3FenkBiiopyl]-amine (CIX)

[3-(7-Methoxy- 1H-indol-5-yl)-3-phenyl-propyl]-amine CIX was obtained as a
hydrochloride salt (41 mg) from 3-(7-methoxy-1H-indol-5-yl)-N-Methyl-3-phenyl-
propionamide following the procedure described above for preparation of [3-(1H-Indol-

7-yl)-3-phenyl-propyl]-methyl-amine XX (Example 4). MS (M+H) = 295.

Example 25
~o .
~o FSC\( FSC\(
N O\ N Br
Br NH ( @ + \
0
Br NH, \/ o
SN > ™
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O Br Br / NH\ I / + Br/ NHZz Br 0 O~ CX CXI CXlI

CXI'll WD 2007/ 062996 PCT/ EP2006/ 068646 110 HN I \ O
wWoMN7069B8r E \ / + Eto2C DOzC Br 0 CXVI| CXWPCTZEPM06/068646

CXV. HNONO OHCH N CXvi CXI X 5 Synt hesi s of

3- Br ono- 5- et hoxy- phenyl am ne (1 X) A slurry of

1- br ono- 3- net hoxy-5-ni trobenzene (9.9 g, 43 mol) §n

EtOH (140 mM) was slowy added at RT to SnCl2. 2Hz
(48 g, 213 mmol ). TheHm'xtureOvvas refluxed for 2 f,

dred ™6 RT, and pou RyO b ce/ water i xture (150

m gol ution of NaQHL (12 M 250 m) >
unti | he pH >—12- The re3ul ti ng=mxt ur tra.pt
WPLR_1 %OAC. The Eognhise gani c | ayers

2504, fllter@d and
concentr d. The residue was~i ssolved in CHC13 (30
nCXvHnd filtered. The fidXvIate was conc€Xivated to CXV
af ford 3- Br pno- 5- net hoxy- phenyl am ne CX as an
off-white olid (8. g g, 95%y| el d). Synthesjs of

( 3- Brono- 5- fret h ox, phepyiN, &2, 2- di et hoM et e
(CXI) 15 A|sol utiofy of Br ono- 5- net hoxy- i ne
CX (4.0 g, RO nmol) bronoacet al dehyde di et acet al

(3.1 m, 20 nmo and (1.8 g, 21 nyol
(25 mM) was stirred at for 72 hoursj
m xture was cooled to roo enperature and t he
sol vent was partially evaporated. The residue was

dissolved in Et20 ($3Y1H ), washed with H2EXBO m)

and Brii&is(of 3 odno- Sk & QVfenMaAm¥eCy | tered, 20
conceéntrated, and puririred via tlasn chronatogr

( hexAnbIret qﬁdcbroaforgmthgxyriréltr@@ﬁw@ﬁa IExi3 mnel) yb%tIQﬂv( 140
EHI w&sAslcﬁ)v ng adge"él(yé?t ﬁ"[etlodS)ﬂCI SYEl@@%' & 20§ mmol) The mixture V&ﬁls refluxed

hoxy-1n 2-trifluoro-et
fm }( gp@lp(} to ]&'ﬁdand poured into 1ce/water mlxture (150 ml). Asolution of NaOH

g;l’2 ¥ %(P[HB Wik %&Mﬂ 'tlﬂadﬂll >y l"l)he%e%lt%}élr%b&ﬁﬂé%a@ e éb?éh with

(CXITT) A0 C mxture of TFA'T
E@@Q} the c(om@qﬁm.ggnq@yﬁé ygre washed with brine, dried over aZSO4,

filtered, and concentrated. The residue was dissolved in CHCl; (30 ml) and filtered. The

filtrate was concentrated to afford 3-Bromo-5-methoxy-phenylamine CX as an off-white
solid (8.2 g, 95% yield).

Synthesis of (3-Bromo-5-methoxy-phenvl)-(2.2-diethoxy-ethvl)-amine (CXI)

A solution of 3-Bromo-5-methoxy-phenylamine CX (4.0 g, 20 mmol),
bromoacetaldehyde diethyl acetal (3.1 ml, 20 mmol) and NaHCO; (1.8 g, 21 mmol) in
DMEF (25 ml) was stirred at reflux for 72 hours. The mixture was cooled to room
temperature and the solvent was partially evaporated. The residue was dissolved in Et,O
(100 ml), washed with H,O (50 ml) and brine (25 ml), dried over Na,SOy,, filtered,
concentrated, and purified via flash chromatography (hexane/EtOAc) affording the
compound CXI as a yellow oil (4.8 g, 75% yield).

Synthesis of 1-(4-Bromo-6-methoxy-indol-1-yl)-2,2.2-trifluoro-ethanone (CXII)
and 1-(6-Bromo-4-methoxy-indol-1-v1)-2,2.2-trifluoro-ethanone (CXIII)

A 0 °C mixture of TFA/TFAA (1/1, 25 ml) was added to (3-Bromo-5-methoxy-
phenyl)-(2,2-diethoxy-ethyl)-amine CXI (4.0 g, 12.6 mmol) at 0 °C. The mixture was
stirred at 0 °C for 30 minutes and TFA (20 ml) was added. The reaction was allowed to

warm to room temperature and then was refluxed for 65 hours. The mixture was cooled
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30

35

25 phenyl)-(2, 2-di et hoxy-ethyl)-amne CXI (4.0 g, 12.6
mol) at 0 T. The m xture was stirred at 0 C for 30
worwanedand TFA (20 m ) was added. The react i PCT/RBR06/068646
allowed to warmto room tenpenature and then was
refluxed for 65 hours. The mxture was cool ed WO

%%Eﬁ%&%%@atﬁgﬁﬁfﬁgQﬁé@ﬁ%ﬁemove%}{nd&%@l {3@9;}2 vacuo. The residue

er at e solvent was re
Wassdlssomﬂmo PGM apdpudfiedivie ﬂaémhdematomhdl(gw/hwnﬁh 1-(4-

%}?ﬁg&%{)ﬁ ir%% At ﬁ)BE '2%5&16&'8?@ @gﬁ?'r and 1-(6-Bromo-4-
et oKy 213(201214131%2 honifbredfetdnonee CNI]I vamjolitamsd By omoxtdre (5/1,

ey RS e, o (515 Fahe vel T ow &t

al ne xture (5/1, 5 light yellow solid,
0 )
3. 59 /?syl S—yljt h %I o ?(I‘%le g(lll%iIV) and 6-Bromo-4-methoxy-indole

4- Br
&BVpno- 4- met hoxy-indole (CXV) A5/1 m xture of
1-(4

one Ag%o]inug 0 tlh&)—( r_oirrpoqg—ln_leltflg)lq)—i_n%’og1—2y_1)t—£ bf ltlfll?lqlgroegt anone
d:X{IGagBrlo(mBﬁenmmhﬁwokﬁdmO{ A-y)-222- RifRrot - bifhhtigﬂid)CXHh&hlS 2,99
one CXI | 1 S ed in a 5%
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oén%v 20 ?T%Eh]%% 6%)‘? @36’1/Fr (1%}10313{’@% '53‘0)’6 'ieéff}ff}auﬂ? sqlid.

second fraction, both as a white crystalline solid
Sy nt Pehasisef 3906 dethoryd iy Inpial-firyly3iphan ylsehg acid g8 ester (CXVD)

ZC' dA&hiRYHre B84 %forﬁ%Vﬁl%tho@Eﬂdiﬂ@Cﬁn@@zo mg, 4.1 mmol), ethyl

br onp- 6- net hoxy-i ndol e

EnRPMaEs HaliFrat 6- 1(rmnx9® FEA <@501D1n% mmo&@d@m (éﬁ mg 020 mmol)
JO& Tolﬁ)ﬁ‘( @@L%mﬁﬁ rﬂ'ﬂiol) Qvaggezﬂefpin)a sedl@d @ﬁgto( R)O-F@ f&sﬁ hours

heated I n a seal ed vi al
¢ EﬂaCtZ)Fl ERES, Waswsﬁeled éatqq%wnmekatuwe dijgfed wyth@M énd the
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teredthrog celit trate was

@f@ﬁ@éﬂ?ﬁfﬁm}’e@e?&?{ﬁl@/% Ac tOe%ffo\vd & (16+ra§thoxscﬂHr@ﬂ@beh%rphenyl acrylic

5&%&’1&2‘3&% @Ry £s°a 186%"15% WaX%r) lglohd (440 m ?4% yield).

eny

Xy - 1H-In aci d

et hy r
et hyL BRLRT o

{EXEH) - propl oni ¢ acid ethyl ester (CXVII)

Dego#%gg usgay ﬁfg ga%% Lt%%%(P%QC(O ZFSd n’n&i wa s5adgga toV\éag'oh?tgoql gf § &3

-acr

a So
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' Et. O/ DCM (6/ 1, 540
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ur €
appaéHy soraltd 3OirH ﬁltp@d tlofoukl2 céloe, ah6 tinofiltes calfd Wasewasbled with

| i the fil ter. £
B e AR beFerp e Bl SRR BRI [ ngor- 4
MGnWhmymhﬁdIGMdﬁlestér{gx\}H. 3- phenyl - propi oni ¢ acid
ethyl esterCXVlil. Synthesis of 3-(6-Methoxy-1H1ndol -4

| phesyntidsapif gnal Methdey-( SXMidol ) vl)Tstpaenxﬂ%rgmsﬁhlu&s»demcmﬂ)
3-( 6T(')v§t J?é)‘?(é( sojilttlolnng _J) (64 hf}/et}zoxy ﬁ—P ?rli]a/ol 40 }r/l()) %I p nelng:fl Sr%lpgomc acid
ethyl ester CXVII (0.39 g, 1.2 mmol) in DCM (10 ml) was added DIBALH (1M in hexane,




35 ethyl ester CXVI1 (0.39 g, 1.2 nmmol) in DCM (10 m)
was added DI BALH (1M in hexane, WO 2007/ 062996

WO /RER006/ 068646 - 112 4.0 m, 4.0 mmol ). APCEEP2006/068646
stirring for 90 mnutes at -78,6_ nore DIBALH (1Min
hexane, 1.2 m, 1.2 mmol) was added. The resulting

PO G5 oM B U T v

hddeld | .2 Tinaolhiwas added. Was redudtm ssnixtyregvaa stirresbfor 2.25 hours, after

%ﬁﬁﬂ%té&f‘@qgf) hd %QMM §%t‘io%;§ﬁ% P?(?é m%?l)f;%%{% gg]ctiegiakl% mixture

wadthea stieed a6 rphmatematmnaté@ Hohint fiberedf andNbEIEDS, calde vadwashed
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hroma exane
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%bﬁégﬁ?%phgf(ﬁ?}%l?lf)g?%fﬁé’ff&&f%% g% dMIgthé?§§ {Windo‘fl 4-yl)-3-phenyl-
piapianableyde GKYVIIBapheviytlesssppy [(0.27 gef2y yiekni ne 10
(CXIX) To a m xture of McNH2 HC1(0.60 g, 9 mol) and
KOH $htHesy,  1of8 Nl 6-MethoxVEIPH i &l W) -Basheadd@dpdl]-methyl-amine
E%Qi on of 3-(6-Methoxy-1HIndol -4-yl)-3-phenyl -

onal deyde CXVIIl (0.25 g, 0.89 mmol) in MeOH (6
m) @b aRlixtuFdef MeNt,: HAg(0.60 X YufigohyasdKOHI(ed gl .8mdaol) in

re m._nut es..an CNB 2 , . 33 1
WEORS (5 Santade s R in s F B MRSy B YA Ty et
fop liﬂrﬁuieg%e %KVH(D g?(ir)]mi grmwl@mm&n Mé(dHt(heml) qugmchrﬁ@lreeumlh g
e resulti Xture
wvftﬁreev%tlrre% ki 5oyt eiacts 18 ottes ay RGN BH Lo eeta3
15 ﬁgﬁ(bl wgghirﬁbja DYie 2ABidr PixtOfe asSafred adred mﬁmkdjtat fltl’d)n@femperature
was, extr.acte W
Bt ggentza v HCRE e L e Ao A pHRGHS Rt ieted with EO
@sah1) NaiS4 aqi dolub Biy&0wasHaRIEed i A &l gk 1 ﬂbdadﬂlyt[dnf(bfeﬁsaﬁnaed

u{l(lgla(ﬁgl}l ?@ﬁ %pﬁ]g '@fﬂhg/q&g Dc%yhé?%'é fI:\)Iileracted w181 ]gtzé) (ggi ml). The

&Jrﬁbhﬁe&’b Iéﬂ els W@t dyikd avermeazs@mmréd Sonkehttade, ABd purified via

20 el M e RO e > o430

B\l@e 1 Méh Afindtdhd SR XDEOO o, 1394818 5.1NS OV1-+H) = 295.
b rlg&n?rgwr%]et h(t)x}yall—lr-ll dﬂ(%)e 3-car bon|tr| I em(qCX;VI U+ =

V\D 2007/ 062996 PCT/ EP2006/ 068 %@9162
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Synthesis of 4-Bromo-6-methoxy-1H-indole-3-carbonitrile (CXXVIII)




10

15

20

25

30

- 113 4-Brono- 6- net hoxy- 1H-i ndol e- 3-carbonitrile
CXXVII1 (1.2 g, 57%yield) was obtained from

w207 06m996- met hoxy-i ndol e usi ng the procedur e PEBEP100&€CS646

above for preparation of 4- brj 1H i ndol e-
3-carbonitrile LVII (Exanple 1 ?D Synt hesi s of

3-(3g %f@ﬂeséfg%ﬁnz%%ﬁédﬁoﬁ@g%hﬁb%nltﬂ[éeé‘XkVHf‘Ef Ybi €02Gikefh) was

et hyl
gbtaBeCyrmmpd-dromdifosngthodyiimdide using fhe-gogsida reydeserdreglabeve for

gl%ggraﬁgg%k 4 %‘?6 98 e gQ:aﬁ)]ongrﬂeﬁf‘% Yﬁﬁbﬂ%] Y\@S

repare rom brorm- - et

2 DRRL BF S UEA KNG RESE PR PSE R PRAYEe acio ey

ylic acid ethyl ester LVI II (Exan'pl e 14). 10

efenIOARy
%Réﬂ‘i?‘[@?@% |6§rﬁ§tilog'¥ ?go ﬂ- - W—%—%gl g Zlgi(_i ethyl ester CXXIX
8.8 Be, Cyanyicldy W fropated ﬁbmmkorﬂea&me&ommHyindpreopmmmmﬂe

d.eth
SSh e it IR dberey et TRuBIFRARS o5 SGigno atkprdak 43
plednd1-adrild aci®sthelrestes NI {Beanpslot4dur e descri bed above
for preparation of 3-(1H Indol-7-yl)-N 15

met hSZ\l'n'tlsethﬁBy(i?) GIRBL QAR RS- ¥ -th doEaIRB & héh vl-propionic acid ethyl
Synt hesi s of

y- | - phenl - propyl ) - 6- met hoxy- 1H i ndol e-

3- Caﬂ?@@yﬁﬁé%emet@l%fﬂmdol 4-y1)-3- phenyl proplomc acid ethyl ester CXXX
4- (3- Hydroxy-| - phenyl - propyl ) - 6- net hoxy- 1H-i ndol e
YarRieBYRf oM & (Exyeno- @@q@OXYgl;Hm%OI& “érl&fnb’]r%ﬁlﬁ’hc acid ethyl

g’s’t&%sﬁ%@ﬂ@g&cé@h@ Qxtribh AR kmﬂpry;ka)rat?mpaefwﬂlq @ﬁ&ﬂmﬂb -

aci d ester usi n rocedure describ
awﬁwé%&w%wamam&# @@@pfwr oxy- | -

pheny- propyl )-1Hindol e-3-carbonitrile LX (Exanple

14) . Syhshsesl 4-(3fHydroxy-1-phenyl-propyl)-6-methoxy-IH-indole-3-carbonitrile

%oxy- 4- ( 3- et hyl am no- 1- phenl - propyl ) - 1H i ndol e- 3
- onitrile (CXXXII)
6- MetHi3sHyddoxy3L-pbetypaor yho 6imeshexyy | H gin delyd 3y catberiirde CEXXT (0.48

g) ‘%%rﬁy@?réigl’1%§ e Opéglgy %Q‘Y@nefll}%§ 4$1ﬁ%%’h%g\6lfﬂrgg?omc acid

ctylster vsing dlwpf:ﬂglutm@esgmﬂd@@wefom esapaidtied caldBeydpxy-1-
e
E‘%&W@F%qﬁfﬂﬂl@? %{ll%{ég J-l%a @5 PP v . VB (MeH)
B@élﬁ&ﬂ@%}(&ﬁﬂ@46 - 114 N H H O0(:~ CIZHS/ CXXXVI
6-Methoxy-4-(3-methylamino-1-phenyl-propyl)- IH-indole-3-carbonitrile CXXXII

(90 mg) was prepared from 4-(3-hydroxy-1-phenyl-propyl)-6-methoxy- 1H-indole-3-
carbonitrile using the procedure described above for preparation of 5-(3-Methylamino-1-
pheny-propyl)- 1H-indole-3-carbonitrile LXVI. MS (M+H) = 320.

Example 27
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Synt hesi s of 3-(5-Methoxy-1Hindol -6 | phenyl- acrylic
acid ethyl ester 5 (CXXXII1)

W@2{0308pdhoxy- 1H- i ndol - 6-yl ) - 3- phenyl - acryl i ¢ BCT/BP2006/068646

ethyl ester CXXI'Il was prepargd from

6- br ono- 5- net hoxyi ndol e XLVI| ‘uisng the procedure
descri bed above for preparation of
3- (5- Met hoxy- 1H I ndol - 4-yl) - 3- phenyl - acryl i agi Td

ethyl ester XLVI11 (Exanple 12). 1@_S \
3- (5- Met hoxy-1H-i ndol - 6 | phenl - prop{ o [ yl
ester (CXXXIV) OCIL

3- (5- Met hoxy- 1H- i ndol - 6- yl ) - 3- pheny! - pr opi oni ¢ aci d
ethyl ester CXXXIV was prepared fr
3- (5- net hoxy- 1Hi ndol - 6-yl ) - 3- phenyl -acrylic acid
et hyl ester usi ng the procedure descrlbed above for
vkt ¥t ‘ hcpyienvdcid] Sethyl ester

gr;ﬂl c acr d et hyl ester LI X (Exanpl e 14) Synthesis
3- ( 53eMakyxyt HHiindaol6-8Hy3- phddyiratriifd acid ghglistep COPOIHawas

él%?grekkmbriﬂol R hoégymldj)lel\)lgﬁ\gt[ HlsP g ghe ptﬁoced]ure descrlbed above for
pieglera@XOE/3 asMetbbxyail Held dbk Hiyl)- 3- phenyl acrylic acid ethyl ester XLVIII

Q%){?% ﬁoxy 1H i ndol - 6-yl ) - 3- phenyl - propi oni ¢ aci d
ester u5|ng 20 the procedure described above

ethvl ester

arrpl e 4) Synt heS|s of [3 (5 l\/let hoxy 1H-| ndoI

(oxmx
5. (S rABy I RO By PRl g pa g aﬁﬁﬁé@

ﬁiieg@re@)@%/ B-(BahetBEx [Hﬁﬁﬂ@l% A1) BTphenyl-acrylic a01d ethyl ester using the

5- Met.hoxy- 1Hin yl ropj o

26 pRg Vet ayp St et yanen pa Ipgp Ry BPL-BRé -
&pi&htém@@ﬂhyﬁestérﬁﬁ(mﬂgﬂé149r0py|] met hyl - am' ne XX
Exan'pl e 4) 95. Exanpl e 28 OMe OP CORE

%he%fs ok § Mghml 1hd5-12%9§1\f ll‘ll lm%—&é@@l proplonamlde
20077062996 PCI/ I:PZUUb/ Ubobdo 115
N CXLI CXL Synthesis of

6- Br 99-MetABEN %Mn%ﬁ (:} gﬁcﬂl ?ne(t@%?ﬂllen}rl Hroplonamlde CXXXV was

6- Brono- 7- net’h oxg % vyield) was

phtapad &@nf fomnzethont Bl delr-vh o hhﬁnéfbp@m@lﬁgmﬂ Bidyl ester using
I t fong }
H{eﬁﬁﬁggﬁe %g%?%ﬁ%gv@f%iég?e#%&tm{? o?@f{‘gi/lnttnﬁgls? 1)2 N%&H?l’ 3-phenyl
aaryly Wy(seetixanddt 96 | phenyl - acrylic aci d et hyl
ester
Synthesis of [3-(5-Methoxy-1H-indol-6-yl)-3-phenyl-propyl]-methyl-amine
(CXXXVI)

[3-(5-Methoxy- 1H-indol-6-yl)-3-phenyl-propyl]-methyl-amine CXXXVI was
prepared from 3-(5-Methoxy- 1H-indol-6-yl)-N-methyl-3-phenyl-propionamide using
the procedure described above for [3-(1H-Indol-7-yl)-3-phenyl-propyl]-methyl-amine
XX (Example 4). MS (M+H) = 295.

Example 28
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(CXXXVI 1 1)
3-(7-Met hoxy- 1H i ndol - 6-yl ) - 3- phenyl -acrylic acid

we@tdyloemwsd er CXXXVII1 was 10 prepared from PCT/EP2006/068646

6- br ono- 7- net hoxy- 1H-i ndol e usiygg the procedure

descri bed above for preparation of

3- (5- Met hoxy- 1H 1 ndol - 4-yl ) - 3- phenyl - acryl ¢x@6i d
f

ethyl ester XLVMeI arrpl e 12)

3- ( 7- Met hox¥ -yl) - N- et Ryl - -acryl aj
de (CXXXI X) -~

3- (7- Met hoxy~ -yl) - N net Zacryl am
de CXXXI X obt ai ned from

3-(7-Metho H i ndol - 6-yl ) - 3- phenyl - a@%l ic acid
et hySVrﬁlsdsﬁrdﬂSLEl@nthEmdﬂIi@@eﬁﬂlﬁﬁdcdeG@KXKE’H) above for

0 PR Gl L R Ao RS BB o

Broifo-Whatitreayisbldisiigahe §ro¥:bdurNdB@hbyd abbvie e tkp ht@qi eMAbromo-
I?qhw*fﬁ?%&?tﬂ {EXaBIP16lAH ) - N met hyl - 3- phenyl - pr opi ona

m de CXL vvas pr eJoar ed from
3- u._ﬁin*s. !. X QLoD ¥ CANA] Ya:
M@ t he pr ocedure descrl bed above for
preparati on of 3-(1H Indol-7-yl)-Nnethyl - ¥

pr opPérasthexyxi - 1(1@<1a6rp51|>e3 lal)enﬂzecrmaz%ethg % e Il was
{)1% Qr%d%@)b\foryd"} Hfé:ﬁiox 1H 1ndole usm% the procedure descrlbed above for

H i ndol - 6-yl ) - 3- phen pr opy I'-am ne (CXLI)
P@peran%pﬁé@l\mhpﬁdbﬁ Igdgi-§- Yl? %ahﬁwl-aﬁ%‘bwac tasiar X4 VI

g@ fpteld), was  prepared from
(1F1ndol -7-yl) - N—net hyI 3- phenyl - prop| onani de usi ng

le 4). M5 (M+tH) = 295. Exarrple 29V\D

MR R e R S R At S

Shytainled fiosn 3 7-0MBh oxyp H-imgolhglyh IH-phengbhe yli<Oxiid ethyllasteausing the

e |

%%ﬁ&i‘%fg g?ﬁ%glbgd 9{ %Y r]ﬂjéﬁ aﬁl%tgden dOf(ngfﬁTg%dA&%Tg }fcle) _Whrxlr%f 13heny1—
aﬂyhmman%HbGseaExmepleﬁthe resulting mxture was stirred
for 20 mn at RT after which Mel (956 |, 15.4 mol)
was sgdedis The nBxyvehwas 1Hsihislr @) iimdhioiphaiyl-hesgidnamide
m{erature and then partitioned between DCM and

. 10 The conbi ned organic | ayers were washed with
bri ng,(7-aMétBokxyoVigrin N25GH , N fnhdth @r B phendNPropionamide CXL was

prepared from 3-(7-methoxy-1H-indol-6-yl)-N-methyl-3-phenyl-acrylamide using the

procedure described above for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
propionamide XIX (Example 4).

Synthesis of [3-(7-Methoxy-1H-indol-6-v1)-3-phenyl-propvl]-methvl-amine

(CXLD)
[3-(7-Methoxy- 1H-indol-6-yl)-3-phenyl-propyl]-methyl-amine CXLI was

prepared from 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-propionamide using the procedure
described above for preparation of [3-(1H-Indol-7-yl)-3-phenyl-propyl]-methyl-amine
XX (Example 4). MS (M+H) = 295.

Example 29



concentrated to provide 6-Brono-1-nethyl-1Hindol e
CXLIl in quantitative yield (2.7 g) Synthesis of

w@2@01088vdyl - 1H i ndol -6 | phenyl - acrylic acid BtTEP2006/068646
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ester (CXLIII) 116 -
3-(1- Met hyl - 1Hi ndol - 6-yl ) - 3- plhenyl acrylic acid ethyl

ester CXLIII (78% 15 yield) wa cdAf epar ed from CO.NHCH
6- br onp- 1- net hyl - 1H i ndol e usf’ng 't he pr ocedu\re

descri be abbve for é\re \
3-(3-§ a H-Ln.d.al-
ester (Exanpl e 1%
N- Met hyI 3- ( thyl - 1H- i ndol - 6 yl -acryl am
N et byl -3- (451 o )ik v

N- Met hyl - 3- (1- net hy B-1 ndol - 6-yl ) - 3- phepydxaer yl am d
éd 0 from

preparati on of
3- (1H- I ndolxf~¥! ) - N-net hyl - 3- phenygxperyl am de  XVI 1]

(see Exanple 4 Synt hesi s of
N- Mebyihess of - mwl—mathvlrﬂ&{rnnd@l& @REdL. pr opi onani de

( CXL
N Vbt a%élutl?n of 6- bly] Ii[lO 1H oei (2,5 %/ lf .8 m,FhOIG) nlg Dl\F/JIIr: (() %J(I) r(l)lll])avr&ﬁs slowly

(HtedMH/( Idang.g Aé)ggm@@ at ﬁ'@?ﬁl temperature e resulting mixture was stirred

B i) R s Bt e el 5 b SR PR B R

afrreatfoi ithb &l rodmytehpBtatiEt EH di thEnhaetitydmred PeBfe® MIVIAAJ brine.

X (Exanple 4 ntheS|
A HYTDPSY praRisG MO PSS Bl igd 81y oS flered. and
Shcemdi-adkd Mr%@)ﬁle/@@f%&% 19@@%@&6@{&@6&@ inquddtitative yield (2.7
thyl -[ 3-(1-nmet hyl - 1Hi ndol - 6-yl ) - 3- phenyl - propyl ] -am
#he CXLVI was prepared as a hydrochl ori de salt from
th | - 1H-| ndoI

pr epgr( @tNI&H lofHImo’d({l— 2yl I'f%ciq{enl'acryhc acid ethyl este CXLIII ?\/58%
ylp,}d peny g_ro ] - et -am ne XX (Ex

Hyasproprged Béhfﬂr@OGGn@@zElHe@Q@p uging Nmmcedqrq—riﬁcrlbed
M)(Ne Bor s%?efar% Q\’?(Zg%(yakyl 1|H %\144' %-Ig @%ﬁe%yl'\hcrﬁllcﬂmdl\et%ster

hesi s of 3- hoxy- 1H i ndol -

IaXHME@HH%fr et hyl est er ( CXLVI 1)
Synthesis of N-Methyl-3-(1-methyl- 1H-indol-6-yl)-3-phenyl-acrylamide (CXLIV)
N-Methyl-3-(1-methyl- 1H-indol-6-yl)-3-phenyl-acrylamide CXLIV was prepared
from 3-(1-methyl-1H-indol-6-yl)-3-phenyl-acrylic acid ethyl ester using the procedure

described above for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-acrylamide
XVIII (see Example 4).

Synthesis ~ of  N-Methyl-3-(1-methyl- 1H-indol-6-yl)-3-phenyl-propionamide
(CXLV)

N-Methyl-3-(1-methyl- 1H-indol-6-yl)-3-phenyl-propionamide CXLV was
prepared from N-Methyl-3-(1-methyl- 1H-indol-6-yl)-3-phenyl-acrylamide using the

procedure described above for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
propionamide XIX (Example 4).

Synthesis of Methyl-[3-(1-methvl-1H-indol-6-vl)-3-phenvl-propyl]-amine
CXLVI
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3- (4- Met hoxy- 1H-i ndol - 6-yl ) - 3-phenyl -acrylic acid
ethyl ester CXLVII was prepared from

W® 207 06m996}- met hoxy-i ndol e usi ng the procedur e PEBEP100&€CS646

above for preparation of 4- Br,qyo- 6- net hoxy-i ndol e
CXVI (Exanple 25). 15 Synthesi's of

3-( 4%@%3\(/} %:F%thﬁdl‘ﬁ 11 BANS- AP A6 Al ifle EXTVA was

ester
BrepareNis hbxgrotiHoiide edlt fgoy IN-nB:tinfenf/l- methypil Hrindok6iyd - 3-phenyl-

glto%(lnaﬁﬁ%%ﬁs}} | n%ﬁ Jéeocfe?%ﬁ)%ﬁ‘al%é{]ey grelpylianon of [3 (1H-Indol-7-
g 1dypheast propyld imethylhaninpg ot ddamelads M$ Odd Halboa. f or
preparation of 3-(1HIndol-7-yl)-Nnethyl-3-phenyl- 20
propi onani de Xl X (Exanpl e 4)ExdbypitBesi s of _

i3;jé4- ?/lg(hox O_E:!'H- i ndol -6-yl)-N rrgotzgt]yl - 3- phenl - pr opi ongd;rg]HCHs

et hyI ester using 25 the (procedure descri bed above
for pf&paration of OMe CX
3- {4k | ndol - 7-yl) - N- net hyl %7 Rpgnyl - acryl am de X
(see Exanple 4). Synthesis of [3-(4-Methoxy- 1H-i ndol - 6
| phenl - propyl | - met hyl -am ne (CL) WD 2007/ 06 §/
PCT/ EP2006/ 068646 - 118 H
[ 3- (4- Met hoxy- | Hi ndol - 6-yl ) - 3- phenyl=propyl
-nmet hyl -amine CL was prepared from
3- (4- met hoxy-| Hi ndol - 6-yl ) - N- net hyl - 3- phenyl
m de using the procedure described abo9¥e for
preparation of [3-(1HIndol-7-yl)-3-phenyl-propyl]-
met hyl -am ne XX (Exanple 4). M5 (M+H) = 295. 5 Exanple
31 (wémn:]aesmoq:ff 3-4-Wlethexy 1HyingoliGeviNG-mhenvieaervlic) jacid  ethyl  ester
JdygpN N OH HHHHHNN\ \ N\ \ \ 2N NCNC 0
CLV CLIV Synthesis of o
6- Br &rit-Medhpxd bl éndolcaybohphaniyl-ecryi acjd ghpresien CXLNIL was
r
HRpBse RO buHL M3 SRR sy gy
pspagtiepaf étBr@mcﬁ-mﬂb)rX@ﬂ@dMHQ?ﬂadE@I@ple 25).

- pr opi ona

Synthesis of 3-(4-Methoxy-1H-indol-6-yD)-3-phenyl-propionic acid ethyl ester
CXLVII
3-(4-Methoxy-1H-indol-6-yl)-3-phenyl-propionic acid ethyl ester CXXXV was
prepared from 3-(4-methoxy-1H-indol-6-yl)-3-phenyl-acrylic acid ethyl ester using the

procedure described above for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
propionamide XIX (Example 4).

Synthesis of  3-(4-Methoxy-1H-indol-6-yl)-N-methyl-3-phenyl-propionamide
(CXLIX)

3-(4-Methoxy-1H-indol-6-yl)-N-methyl-3-phenyl-propionamide CXLIX was
obtained from 3-(4-methoxy- 1H-indol-6-yl)-3-phenyl-propionic acid ethyl ester using

the procedure described above for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
acrylamide XVIII (see Example 4).

Synthesis of [ 3-(4-Methoxv- 1H-indol-6-vy1)-3-phenyl-propvl]-methyl-amine (CL)
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15 carbonitrile LVII (Exanple 14). Synthesis of
3-(3-Cyano-1 Hindol -6 | phenyl- acrylic acid ethyl

W@ 34021060@L | 1) PCT/EP2006/068646

3-(3-Cyano-I Hindol -6-yl)-3- ph@g -acrylic acid ethyl
ester CLIlI was prepared from6-brono-|Hindole-
Sr gggfg{%%ﬁdﬁ 14851116 BIACEAU S p AP HEdth HEGhiRP Y Svds tepared
Bone3-Me ttvthxapyt H-imdhdi6- v)-IN-nethybBephenylagioplidngmads eking the

i )
RS Ty A BT oA Bt pror
osthot-am@id XX (Example 4). MS (M+H) = 295.
3-(3-Cyano-I Hindol -6-yl)-3-phenyl - propi oni c acid
ethyl ester CLIII was preparEghmjle 3in
3-(3-cyano-| Hindol -6-yl)-3-pheayl -acrylic acid ethyl
ester using the procedure 25 descri bed above for

pr epdr at hon sof

3-( @ 7-y1)- Ny

(ExﬁE;HlIlgi nthesi

d~yxd_phenl - propyl ) - ¥YH i ndol e- 3- carbonltr|

2007/ 062996 PCT/ EP2006/ 068646 - 119 The a}NchooI
conpoukdICLI V was prepar edCLBi ng t he procedure CLII
descri bed above for preparation of conpound LX using
3- (3-cyano-I Hindol -6-yl)-3-phenyl -propionic acid

et hyl ester. Conpound CLIV was obtained as an
off-white solid (71%vyield). Synt heS| s of

6- (3- Met hyl 3 @ | - phenl - propyl) i 11dol e-

3- canbo ' CLV) b5 n

6- (2-F henyl - pr opy -3-carbon
CLV \Wa from

CAGEY boni tri I e using the pr ocedure descri bed " above

pr eparation of
46( - Met hyl am no- | - pheny- propyl ) - %H—i ndol e- 3-carbonitr

ile LXI (Exanple 14). Synthesis of
6-(35 ﬁﬁ % qu@%g ! %qga!lggo&% ?ml&ﬁé ﬁg%? e- 3-car boxyl i

c ac
6- ( 3cHeomyt ldirimipl¢- 3 phdopitrigr Cphwgs-obksinardiod s -Bbard o ndole

i ( ) ed
G R o D R e o
caebbmnddLNHr(&@mmerMﬁ es and excess KOH was added. The
resulting mxture was refluxed for additional 48

hour Syntletl oE3- (B@V@O%Hﬁrmﬁ%aﬂl}f%aqheﬁﬂdaciﬁlc acid ethyl ester (CLII)

and. CReEIe St el o PRI aet SR ek TP et repared

bkl brobthe- 1Ebinldo el cabgaintile usaygehSprvesd ryvdsdhdbedtioe for

Bl o e P 5 AR et benp N o RS XV
afxfaarptt 19, 6- ( 3- Met hyl anmi no-
| - phenyl - propyl) - 1Hi ndol e-3- carboxylic acid am de

CLVI s@sh&isWhirt 8- @oae roMﬁl(( M’éli'a eth 1 ester
308. 20 anp 0 \

N URYEINCRY RERNCT
3-(3-Cyano-1H-indol-6-yl)-3-phenyl-propionic acid ethyl ester CLIII was prepared

CLIV

from 3-(3-cyano-1H-indol-6-yl)-3-phenyl-acrylic acid ethyl ester using the procedure
described above for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-propionamide
XIX (Example 4).

Synthesis of 6-(3-Hvydroxy-1-phenvl-propvl)-1H-indole-3-carbonitrile (CLIV)




N HH NN25 CLX Synthesis of 3-(1HIndol-6

| pyridin-3-yl- acrylic acid ethyl ester (CLVII)
WwW@2q01.kd9nclol - 6-yl ) - 3-pyri di n-3-yl -acryl i c aci dPet/hp1006/068646

ester CLVII was prepared from brom) | Hindol e and

3-pyridin-3-yl-acrylic acid etlhyl ester using the

proc

des C??%ﬁlgh %ﬁ@%@,‘?‘%ﬁg‘%&g‘l‘*ﬁ%@ ggﬁgﬁﬁqﬂgceduré@&crmed above

Br (pBep@yaimo-of ldoinpdond BXyising3- (Fheyayd-1&k myol-6- ydle B-gpherylpybpionic

éd &th Vds Eﬁ‘%‘gﬁhg 654 W&?‘Xﬂ%h}%ﬁ'ﬁ ar? Efffbg{% I ?‘%% 9161(1)

pyrl IonicC aCI ester

est g{mlg@nﬁdﬂoqu% gé JQ/[ &IX a¥r' 1nph?én¥Lnl%polﬁ)l 1Y do?ecb car%on%rﬂe (CLV)

.—lﬁ

5 3- (161 B4iti@lex5- ylp)lerﬁf-l-@yopﬂj mH&ﬂdbleai‘scfafbd)mtriie Ci.Vewdsyprepared from
g?églé/ o n_glﬁf)}ge% {)Po%eﬂufl—? (?o e- caer (l)e usmg Phe procedure described
(V3 f&yaBeardtibr G 3-¥ieyh Ylardmphe piiemyppiop ot irakild3-carbonitrile

ngélﬂrli- j]ee1r4 LI X (Exanpl e 14) Synt hesi s of
)6 yl) - N-net hyI - pyridi n- 3- propi onan de

10 th(% @@sq bt ai ned 10 from
propionic acid e

est ef© ﬁé?huasw ﬁéw% M%ﬁﬂé@mé P%é%‘éd]beﬁéH 1Hb@\¢elef%ﬁar%0mtrﬂe

QLW@V@H O@SQ’fnmol) 1n EtOH (5 m3) was added 50% aqueous solution of NaOH (5
3-(1H1In | XV

’(I%)e el }E)Eﬁﬁﬁf)‘}ré V4 reﬂg%a‘d o gﬁ gnlgflff):[s q_);qg;s:{@?%s idded The resulting
It (o F el Ay r3th xeR FOPM dlii SR ﬁ\S’ ho@y] dd%leﬁ@(lr}gom temperature, and

[3- (1H I ndol - 6-yl ) -3-pyridin-3-yl-propyl ] -nmet hyl - am ne
15 @_rxe%gted,r @}b%‘}feé]guf: pappargigoned between H>O and CHCls, and the aqueous

Bydrhis eQQthecﬁw}fh bﬁtl@fe'fﬁé/&orﬁblﬁé(d b&laﬁ‘lc $a}béfs WORLRE l@'ﬂlemme

uSing t rocedure describ above preparatlon of

figed ¢yar N@@&% ﬁltvmkognmﬁéqu aglrddwlfled Vﬁeﬂaﬁly Fhrgmategrapby

é%@me@)Pﬂ/NHz;w{'\%(Mmg 62@5Me ggaﬁopgz\%lmle 3-
NHCH 2 3 N N N N N°N 20 CL CLXIICL

sqripxylic peid amide ELXI % 2 Wit proxdes (%9 mg, Pyiekd YISM+H) = 308.
| pyridin-2-yl- acrylic acid ethyl ester (CLXI) 25

20 3-(1H-Indol -6-yl)-3-pyridin-BxaphpladRylic acid ethyl
ester CLVIl.was prepared from COEt

25
Synthesis of 3-(1H-Indol-6-yl)-3-pyridin-3-yl-acrylic acid ethyl ester (CLVII)
3-(1H-Indol-6-yl)-3-pyridin-3-yl-acrylic acid ethyl ester CLVII was prepared from

6-bromo-1H-indole and 3-pyridin-3-yl-acrylic acid ethyl ester using the procedure



10

15

20

25

6- brono-1Hi ndol e and 3-pyridin-2-yl-acrylic acid
ethyl ester using the procedure described for

w@e@pacabé on of PCT/EP2006/068646

3- (3-Cyano- 1H I ndol - 4-yl ) - 3- ph@g -acrylic acid ethyl
ester LVIII (Exanple 14). 07/ 062996

IR N onst S TR i e i
Qt@ybqsle)LVHI (Example 14).
3-(1H 1 ndol - 6-yl)-Nnet hyl - 3- pyri di n-2-y| -acryl am de

CLXI $ymmiasisadi 31 Rieth dot-6m1)-3-pyridin-3-vl-propionic acid ethyl ester (CLVIII)

o e R YD B L B i Y shh St Y prepared

frosP&( Bl {iodola- yl) 3-pyridin-3-yl- acryhc acid ethyl esterusing the procedure

- (1H ]l ndo [ - | ang 1.5, .
%%Sééb%é’r?ﬁ? fsori% o aé‘%}%?flhégyé (§¥"P BTN S 35D iendbropichic acid
Sh(ldstel DO Emlg 14): et hyl - 3- pyri di n- 2- pr opi onami de
(CLXII1)

3- ( 1s{7nltmglof@ (MH)LIHH-OII%NF)VN Befiyl-B PyFdr Yyt Br b ReEEE GELIX)
S pr
3 ( 1@1( Nﬂdafig%ﬁwy ))NW%Ylh%/Pﬂgdlﬁy}y]d]prﬁpylsaml%f‘cgg,])%wfl%(@tamed

H@h@(f@ﬁnﬁl@ﬁ?@ ;ﬁf‘ld@@%cﬁlp@@ﬁoﬁféracﬁr&lﬁﬁéﬁéﬂ 8lo®fng the procedure
(1H- I ndol | - 3-phenyl - pr opi_ onam de

I X
g;cg ffdn@OVQ%tPﬁ%saF%lO@fofPsQ&PMO#r&dfll— -methyl-3- phenyl acrylamide

%@Xngrem;opyl | - met hyl - am ne (CLXI X)
6 yI) 3- pyrldln 2-yl - propyl] rrethyl arri ne

[ 3- ( H-Indo
CLXI &

usi nb3 (ltfhéncbﬂfﬁcﬁbiﬁrm’rmlelséf}:l{pe@}ﬂbmepama‘-t wak Prpared from
S v e
@rderiped ablovefay pirepardgion df [B-( NH-INGo NG yNIE3- @e@yl@%ogyﬂ]—me‘;hyl—amine
NC 20 CLXXIII S
@H&g‘nowlw@h%% I Eyrl din-2-yl- acryl Iygt agls’::ise?hyl
ester (CLXX)

3- (3- Cyano- 1H ndol - 6-yl ) - 3- pm% yI acrylic acid
et hyl esterofl XXwas prepared fr
6-prono- IH-i ndol e- 3-carbgni tril g
j d-acrylic geid

acrylic aci
ester LWEXI (Exanple 14). WO 20 62996
PCT/ EP2006/ 068646

CLXIX
Synthesis of 3-(1H-Indol-6-vl)-3-pvridin-2-vl-acrvlic acid ethyl ester (CLXI)

3-(1H-Indol-6-yl)-3-pyridin-2-yl-acrylic acid ethyl ester CLVII was prepared from
6-bromo-1H-indole and 3-pyridin-2-yl-acrylic acid ethyl ester using the procedure
described for preparation of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester
LVIII (Example 14).
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122- Synt hesi s of 3-(3-Cyano-IHindol-6

| pyridin-2-propionic acid ethyl ester (CLXXl)
W@2(030&pad0- | H i ndol - 6-yl ) - 3- pyri di n- 2-yl - pr opPONER2006/068646
acid ethyl ester CLXXI was prgpared from

3- (1H—|ndol 6- yI) N—nethyl 3- pyrldln 2- yI acryl am de

- (
( Exafﬁrpllld In)iol @yhthiescttbylo} p@rldl(lsl H acdﬂymlde@pm lvwa,s thalned from

_f Yihdoar b L@r |
BB PR 0ROl By (g e oo
@escabdyoior prephiatiCh XKB1(1 ek dod 7{yheNanediyk 3-phenyl-acrylamide XVIII

- 3z | Hi ndol - 6-yl)-3-pyridin-2-yl-propionic
gsceiégxaq‘%(@y% ester using the procedure described for

prepar at i on
4 ( 3§ ; 28 % 1 ' A ] = _‘.
LX (E)(BH}Ih&oll@-)yl) Wﬂéthﬁ&’o @yl@(ﬂm 2-yl- proplonamlde CLXIII was prepared

D

Besc3bdtefoh ptepaiation lof Py HdindoR7341)-Nraptil]) 3-phieh yigodgodamide XIX
carbonitrile CLXXIl (50 ng, 0.181 nmol) in DCM (5 m)

4t"% pom tenperature was added Dess-Martin periodane
(153 , 0361 mml). Th1e3react|on mxture was stlrred

The [@ %ﬁmﬁ&id&m%tﬁhﬁd prtr&pthQ& O&@@ﬂnﬁé@)ﬁmsgﬁ%med asa

qu%anlclae wer e dri ed ‘over filtered an

etoride @ o ér( 1 Hetrde b ybr Nemeihal-3-preidinggyl-prapgenamide using

T u S Iratl (¢] t (0] me -
i Xsﬁt gd;eg ié@cﬁ: &a&aqwga Bt &@9123(@11 Hd mtgg)n gq;il\lgﬂ 1;9} gyl] thyl
fgine XX thxampds 4)- iMS Wdﬁ)(ﬂ oA

The reaction m xture
was stirred at roomtenperature for 5 mnutes and

NaCNBH3 was added (11 ngy, O0.EsmpeB¥. The ni xture was
then stirregd,zat roomtenperature for 2.5 hours,
concentrat’ed, and the residue partitioned 25

bined organic fa

y

Me OH/ NH/
6- ( 3- Metdyyskam no- | - pyri d| n-2-yl @myl )-1H | ndotgxgﬂca
rbonitrile as an off- white oil. M5 (M+tH) = 291.
Exanple 35 QREt CG-0-2 Et CO2NHCH, N NN N NN I 30
Ove Ove Ove CLXXIV CLXXV CLXXVI WD 2007/ 062996
PCT/ EP2006/ 068646 - 123 N H N
- H
N
\
NC
CLXXIII
Synthesis of 3-(3-Cyano-1H-ndol-6-yl)-3-pyridin-2-yl-acrylic _acid ethyl ester

(CLXX)

3-(3-Cyano-1H-ndol-6-yl)-3-pyridin-2-yl-acrylic acid ethyl ester CLXX was
prepared from 6-bromo-1H-indole-3-carbonitrile (CLI) and 3-pyridin-2-yl-acrylic acid
ethyl ester using the procedure described for preparation of 3-(3-Cyano-1H-Indol-4-yl)-
3-phenyl-acrylic acid ethyl ester LVIII (Example 14).
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HI N \ I / / Owe CLXXVII Synthesis of
3-(4- Met hoxy-1Hindol -6 I pyridin-2-yl- acrylic acid

wetdwlemwsd er 5 (CLXXI V) PCT/EP2006/068646

3- (4- Met hoxy- 1H-i ndol - 6-yl ) - 3- %rl din-2-yl -acrylic
acid ethyl ester CLXXIV was prepared from

;‘CI”‘SS ; -] Pid L aé{lh'&h 1 ester
fﬁﬁbm&atl on of 3 (3- Q/ano 1H-Indo| 4- yI) 3- phenyl

g; L%’ L S_i(?ﬁfé?_ 15[?1(}%'_ - . 6X-y&¥hh:—%—ggﬁ%§‘?dnqc +4d eth%pester CLXXI was

prsyniedifron? 31(1 PriogplofriyD - Monethgt hyhridist 2 yl-agr ganddeusing the

r ¥a ' THNYOrA: =N e VBR! ;
Bk LRSS Bl e DI P A 5
BropdonaetithoXIX (Fkaimpliod) 6- yl ) - 3- pyri di n-2-yl -acrylic
acid ethyl ester wusing the procedure described for
prepSynatidsdsn 0bf 3- (613 Hpdiolky-1- yridiN2rgipnypyl 81 Hhi@dyle-3-ddbonitrile

am de Xl X (Exan'pl e 4). Synthesis of
m& hoxy- 1H i ndol - 6-yl ) - N-net hyl - 3- pyri di n- 2- pr opi

onamﬂd@H d@b.;%SIXM Yyridin-2-yl-propyl)- 1H-indole-3-carbonitrile CLXXII was

Brﬁi’?)“r‘?gﬁﬁt 68 a8 4D B i P Bianirger ghyfeer using
geechdu e die&iteld Fedpbpirafse ped-a8-Hydrofy- Bphdiy- pio@ol)-1H-indole-3-

N- enyl -acrylam de XVII1 (see Exanple
bg@%fHFH@%XIBPIC 1%1(4 Met hoxy- 1H-i ndol - 6
I pyr| d| n 2 I -pro_yl I-rrlet hyl 1am ne 2(CLXXVI I%

@kag ne CLXXVI | vvasprepaed from
-(4-met hoxy- 1H i ndol - %%N-mathl- él‘ldln Y
pr opi ®AAHATHE Sebitlﬁg of ﬁe(3pm B0 -4asEinen-perpyD- TH- indole-3-

&fr@@ﬁﬁ‘ﬂE C‘I?Mf %}()H‘Sll @ﬂﬁbl‘) fn ﬂONI %5 nﬁj"@cr}MbmﬁEﬁﬁB&Ialure was

t hyl - am ne
sodiaroe 29@@@@1‘%@@ 3@68614?@ ergaﬂlsn nzgture was stirred at
% tém&?atuf\é for 1 hbuMard ng \wa/s addfdd3 T\le%ﬁlr%ﬁ%ﬂabted with
CLXXI X CLXXX H

DCM, and the combined organic layers were dried over Na SOy, filtered and
concentrated under reduced pressure. The resulting residue was dissolved in MeOH (4
ml) and added to a mixture of MeNH,* HC1 (193 mg, 2.86 mmol) and NaOH (29 mg,
0.71 mmol) in MeOH (4 ml). The reaction mixture was stirred at room temperature for
S minutes and NaCNBH; was added (11 mg, 0.18 mmol). The mixture was then stirred
at room temperature for 2.5 hours, concentrated, and the residue was partitioned
between NaHCO; and EtOAc. The combined organic layers were dried over Na,SOs,
filtered, concentrated and purified via flash chromatography (DCM/MeOH/NH4CI)
affording 6-(3-Methylamino- 1-pyridin-2-yl-propyl)- IH-indole-3-carbonitrile as an off-
white oil. MS (M+H) = 291.

Example 35
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N COR2NHCH3 H N N\ I / OCH3 OCH3 CLXXXI' ' | CLXXXI
5 Synthesis of 7-Bronp-5-nethoxy-1Hindole (CLXXVIII)

WO 28r06m996- met hoxy- 1H i ndol e CLXXVI I was pr epeeEEPIN@0GS646

3-bronp-4-nitro ani sol e using ke procedure descri bed
for preparation of 4-brono-5- ne hoxyi ndol e  XLVI
(Exanple 12). Synthesis of 3-(5-Methoxy-11-indol-7

| phenyl - acrylic acid ethyl ester 10 (CLXXl X)

3- (5- Met hoxy- 1Hi ndol - 7-yl ) - 3- phenyl -gcrylic acid

et hyl ester CLXXI Xwas prepared fron11

5- met hoxy- 7- br ono- 1H i ndol e and 3-pyri

acid ethyl ester wusing the procedure d
preparation of 3-(3-Cyano-1HInd 4
acrylic acid ethyl ester LVIII
Synt hesi s of 3-(5-Methoxy-1Hi nd
acid ethyl ester (CLXXX) OMe
3- (5- Met hoxy- 1H-i ndol - 7-yl ) - 3- phenyl - pr opi oni ¢ aci d
ethyl ester CLXXX was prepared from CLXXVII

3 ( SsADRyr 3l Mgk xy 1ML hadr- BRBOYD yABHY) UCadflcdacid ethy ester

et h ester using the procedure desScriped 10
ﬂﬂééﬂﬁﬁtion of 3-(1HIndol-7-yl)-Nnethyl-3- phenyl 20
p r 0 P adr
3 QR é\ﬁ%ﬁ&ﬂ% 1556(186.'?’) 8. ?}ndn@?ﬂ rﬁ%ﬂ}lﬁ aPid et yl ester, CLXXIV was

1H i ndol (y 3-ph eny propi onam
@9are(1@p)@(§l(1n)wthoxy—6 bromo- 1H indole and 3-pyridin-2-yl- acryhc acid ethyl este

%élg%ﬂ%?r&%ﬂﬁae;dgs&g%?g?ﬁrﬁﬁ %r?%% rrr?@f ﬁYZﬁ—C?iaIP(h—?Hyﬂn'dBf— QR}I)le—ﬁhenyl—

ryls- aeed ¢thyhyesteHLVHY OExampl¢ }4)3- pheny! - propi onic acid
ethyl ester 25 follow ng the procedure described for
pr e psynaléssrof f (43viethidky-n Hoind gL g1y))- Npmediny2-yBpropionic acid ethyl ester
ggggig%acrylanide XVI1l (see Exanple 4). WO
2996 PCT/ EP2006/ 068646 - 125 Synthesis of
[ 3- ( S+ MMidrhooyy- LHH-in daled-yTf - 3- pyrédih -2pylqpy ploniveichiydth drkstee CLXXV

CLXXXI | . .. .
DSOS fromy 3 Hm bR HRg o i doyeprligerg eyl eser
ming thelpXooédhrandescriter épapreparhtiomvf 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
3- net.ho in 7-yl)-N-net hyl - 3- phenyl - propi ona
Hﬁ%gﬁ?ﬁﬁ%egﬁ¥ﬁ§5- g %ﬁure described for preparation of
[ 3- (1H—Indo| I am ne XX
) propionamide

di p<2-yl -acrylic
scfli bed for

pher~r opi oni ¢

3-(4-Methoxy-1H-indol-6-yl)-N-methyl-3-pyridin-2-yl-propionamide CLXXVI
was obtained from following the procedure described for preparation of 3-(1H-Indol-7-

yl)-N-methyl-3-phenyl-acrylamide XVIII (see Example 4).

Synthesis of [3-(4-Methoxy-1H-indol-6-yD)-3-pyridin-2-yl-propyl]-methyl-amine
(CLXXVID

[3-(4-Methoxy- 1H-indol-6-yl)-3-pyridin-2-yl-propyl]-methyl-amine CLXXVII
was prepared from 3-(4-methoxy- 1H-indol-6-yl)-N-methyl-3-pyridin-2-yl-

propionamide using the procedure described for preparation of [3-(1H-Indol-7-yl)-3-
phenyl-propyl]-methyl-amine XX (Example 4). MS (M+H) = 297.

Example 36
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NI NN imNHO Br HO Br MO Br MeO Br CLXXXI"' " |1
CLXXXI" 'V CLXXXV CLXXXVI HHH NNNN N M M M

wWORO7TMeMO \ \ / \ MO/ | N NON O 10 H¢1/EP10068646

CXC CXI C CXXXVI 11 CXXXVI I XXQItZHeSI s of
4- Br ono- 1H i ndazol - 3- ol ') To a m xture of
3- br ono- 2- car boxyani | i ne 30.6 mmol, seeAust.

J. Chem, 1999, 52, 106 B (28 ) €Ot
HCl(concsu, 6| m) was addgd - a_sol ution of Ng 5

(2.11 g,/ 1) _in HO (5 M) at 0. C. The nmi Xture
was stir 0 Cfor 3Ny es then a sofuptrsy of

Na2SO3 (10.4 g, °82. 5 mof §
slowy. The mxture was Stirfedoat room tefperat doel
for 2 ho an HCl(conc., 9,.n) was slowy added.
The res V?W i Xture was sﬁté?éé at room t enper at uFEXXX
for additional 18 hours then at 80 C for 4 hours,
and finally coo oom t enper e. CTLNECH eactli on

igd to dissols : precipit%te

. The precipitated 4-Br =

Il was filte¥egand dried in
. Synthesis
of 4-Brono- 3-h, dazQ 1 coaci d et hyl
ester (CLXXXIV) To a roomtenperature sus enS| on of
4-Brono- 1H i nd&2XX8L ol CLXXXI11 (3.19 g,
1ol 3y R RO o 3 dTh 2010 as Gs dr opwi se

adde ). After
st | r 7-iBrigme 8- methoxydi-instorn € EXB¥HAWas prepeied from xbypmo-4-nitro-

A8, A s I B o Ao

KCWEE?@O@@D@%% - 126 (10 Ml in 5 M of H20). The
solid was dried in vacuo affordi ng 4-Brono- 3- hydroxy-
i daz®ynehekised BhdxMethoxad Hdindbhydyl)edphen yClapp(Kt Ycid sthal ester
@g@%pow&jer (2.97 g, 69%yield). Synthesis of

= - 3- met hoxy-i ndazol e- 1- car boxyl i c acid et hyl
est es- (ﬁMé(KM)y—lHdnaolm §) 18- plianryb a@flidod ¢th PPésten CHXXIX Sas

Ribo Ry Sl dgtad thumd BRUGITOCT PR R Rt disaeBptnyt eser

Afih gtheqtrocredumdsmbeaddn Itnep:rraﬁoﬁzaf M’ﬁﬂlyasq 1 Hhie doi-#ylir & phenyl-
was,. Coo to - nd the upper Dbright yellow | ayer
fRiCEH vl LB EHL Bn o

and t hen reaC|d|'
1H i ndazol - 3-ol ¢

4- Br ono- 3- hydr oxy-i ndazol e-1- _car boxylic aC|d ethI
_'u_‘,_na:: 9: _u_-.a -1 dginglolz s 3—%:/ L proRign y .

) and THE (30 m). After 2 hours the yeIIow
solution was warnmed to roomtenperature

3-(5- Methoxy— 1H indol-7-yl)-3-phenyl-propionic acid ethyl ester CLXXX was
prepared from 3-(5-methoxy-1H-indol-7-yl)-3-phenyl-acrylic acid ethyl ester using the
procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
propionamide XIX (Example 4).

Synthesis of 3-(5-Methoxy-1H-indol-7-yl)-N-methyl-3-phenyl-propionamide
(CLXXXD)

3-(5-Methoxy-1H-indol-7-yl)-N-methyl-3-phenyl-propionamide CLXXXI was
obtained from 3-(5-methoxy- 1H-indol-7-yl)-3-phenyl-propionic acid ethyl ester

following the procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-
phenyl-acrylamide XVIII (see Example 4).
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10 and was left to stand at roomtenperature for 24
hours. The m xture was then washed wth H20 and
wein®6293he organi c | ayer was dried over M SO04PCT/EP2006/068646
filtered, concentrated, and Hﬁglfled via flash
chronatography (hexane/ Et OAC) affordlng

ﬂ&h&&éﬂls of 4- BronD 3- nethoxy 1H—|ndazole (CLXXXVI)

15 T, t
o by SR S%ﬁ?dn A hend e g 00 vas
p@p@wd®mmxxv5ﬁna2¢mgHidndwfhwbﬂyInﬂhmHpraﬁdm¢%n@mﬂnﬂcumng

by S S TR 005 AT o e

ahere 26X (Ibeomle 4)e Y8 ettt e= 2. 15 hours. The m xture
was concentrated. The residue was diluted with EtOAc
(50 M), washed with HC1(1IME 187 ne, dried over
MSH, filtered a O concentrat af f ordi ng

4- Br omo- 3- nethoxy . ind zole CL I as an off- mh{te

sol i ¢"Y© Byield), as usedA\ t furth

purig on Tn the Rext_s ep. §y%> of %!
3-(3:1 bXy- 1H-i ndgzol -4 | phenyl; facrylic acid,g hyI
ester. (CEXXXVI ) e Br REMVT |

3- (3cMrkikpry - 1H-i ndazol -dryXXr3- pheny!l - agiste  agixkxvi
ethyl ester CLXXXVI1 was 25 prepared from

4- br ono- 3- net hoxy- 1H-i ndazol e using the procedure
descri bed for preparation of

3-(7-

Mit hgxy- 1H- | ndol -14- - 3- phenyl

et hyl (est (Exa

3- ( 3- MpttiQyy- HH+indazd ) <N—+ret hW
m dey . { CLXXXVI I'1) 3Q0 MeO
3- (13- Met i ndazol N net hyl -
mde CL S [ om
3-(3- n@thoxy- i ndazd) yl )= 3- pheny¥
eth ster using t procedure d
preparat|on of 3-(1 ndoI 7 yI) N—

3-(3 b ' , - y

i dzy@%?%%&?%% %ﬁ%%%@ﬁ%%@é %%%P%a%‘%@ysaﬁé%ﬁf@hm
199P272, 1061) in H,O (_28 ml) and HCI (conc., 6 ml) was added a solution of_NaNOz
ﬁz&#ﬁ%gﬁt&? 3 [llél(ﬁﬁggg %g]g flta (If' néle Lj'h%e s rQ:X)!/ds%fiPrQ AN d sPfPBH Prinutes
Bref a-snhlttibn)())ﬂ\mmsr(d 8Adg 8215 ydn)lelNimHt(D y28 B pherddeddowlya The

m.de follo the proce scrib
By S e o R BRSSP OB Ry Mgyl was sty
pddedi dhangsdBindlnkix(uEx svaphteret]) at r&ﬁyﬂhpﬁmme 6fr add1t10na1 18 hours,

Eh%k%f s0EE Ifqoor)glyﬁo]ﬁlfls-, L,ng %ﬁg]hy_ SGolANE Mo R" Igf{erature UV e nixture
w3s lﬁﬁtﬂb’ﬂttdﬂ disyoldd-thee Ipdaimﬂateél&nyﬂ therBraabidifiel - ihe pydc]pitassidhlyBromo-

ARSI 500 RE A5 G STl B0, a5

pedpi onam de and trifluoroacetic aC|d usi ng the
procedure described for prepration of 10
[ 3- ($ythREdf 4Brvhno- 3hpheryin iz6RYI- ]:arBBix}M lacia et etk (CIXXXIV)

Exanple 4). M5 (MrH) = 297.  Exanp
( %Tg a I'OOl’?’l temperglturftlguspens?on of 4- Bromo ?H indazol-3-ol CLXXXIII (3.19 g,

15.0 mmol) in pyridine (13 ml) and H,O (20 ml) was dropwise added ethyl
chloroformate (1.43 ml, 15.0 mmol). After stirring 18 hours at room temperature, the

mixture was cooled to 0 °C, and the precipitate was filtered and washed with cold AcOH
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H H%t NNNNNNNAH OH OHCXCl CXClIl CXcall Cxa v
Synt hesis of 3-(1H Indazol -4 | phenyl- acrylic acid

we@tdwyloemsd er (CXCl) 15 PCT/EP2006/068646

3- (1H I ndazol - 4-yl) - 3- phenyl - %Byl ic acid ethyl ester
CXCl was prepared from using brono- 1H i dazol e usi ng

RS I P B PO EAL s
wlorde- licathiokyliExadpthel b8y CLEMMNINas agelbfw powder (2.97 g, 69% yield).

3- (1H I ndazol - 4-yl) - N et hyl - 3- phenyl -acryl am de
( CXChyn)hesis of 4-Bromo-3-methoxy-indazole-1-carboxylic acid ethvl ester (CLXXXV)

3-( 1?{) 8@(1 xﬂrgﬁk%d%@%}/n Hgb % Mlang%{czﬂ (31% el) ?I(Cl !

ﬁiiﬂdsd)nﬁdmglhnlreﬁ( 1917)g, 30pheit) wacidded poainavisetdvpt 4EsiRrte period.

i ng. t.he.pr dur descrlb d f.or tion.of
A YRGB 2900 ANOTRRR. B sl MACTHOad® SKnd the upper
bﬁgﬂ yEbI@m}iyar s, pou&dlhfw&O SC@lﬁspenswn of 4-Bromo-3-hydroxy-indazole-1-
Fy'l’h}; ?1913 2001 & At Mg 318 EMOR i ORLARAM 88,0 (100 mi)
3nd "IHFKB@ adp| Afferyl Ho-uﬁ\k Iﬂl’ﬁi yeJlbw3elpkienylas pagpedioatbaetemperature

b df
PR ARIONY AL KRBy 2 Syt s e s then washed
thm zﬁgi tritee. (Theeeguniclagke Sk dbied ove:fﬁvlgsm, ﬁftﬁa@,roahtdmrated and

Aot DB SO A AR oy
idﬁbcﬂéﬂl QreRylic adie iyl estamiOneOOEXES zM)off—whlte solid (40% yield).
[ 3- (1H I ndazol - 4-yl ) - 3- phenyl - propyl ] - net hyl - am ne was

Pr epy kRS ra- BIJB}HU M&@&&xﬂﬁﬁﬁ&&ofer(@mm
3- (1IHT1ndazol- 4-yT) - N- et hyT - 6tﬁhen yI -propi onam d

usi n§° PSP BEAPHERISE PBrEP3gnshossBulzole- ll%bqwéc acid ethyl

PRAGaautey ges g'zbﬁﬂmﬁﬁﬂ) ﬁ@@ﬁt?&tmg An8H.0 (I9 ml) was added LiOH
3- (1H I ndol - yr 1|E)henyl propyl]-methyl - am ne XX
Ezgg anplle. 64§1m0}\)5 hrweaction pEgurERamirEd 3orafyx forgihaurs theg at room

fd ers['lgllﬂ for 1 h\b’ul%l +i‘*ne fﬂfugt:ufe Was%n&nt%EtTh%ueiw@(ﬁWted with
CX CXCVI |

BGAN D), HPr R LU BMERE RiTRe Cefigver MOy, filtered and
concentrated affording 4-Bromo-3-methoxy-1H-indazole CLXXXVI as an off-white solid

(98% yield), which was used without further purification in the next step.

Synthesis of 3-(3-Methoxy-1H-indazol-4-vl)-3-phenyl-acrvlic acid ethyl ester

(CLXXXVID)
3-(3-Methoxy-1H-indazol-4-yl)-3-phenyl-acrylic acid ethyl ester CLXXXVII was

prepared from 4-bromo-3-methoxy-1H-indazole using the procedure described for

preparation of 3-(7-Methoxy-1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LIIT
(Example 13).

Synthesis of  3-(3-Methoxy-1H-indazol-4-vl)-N-methyl-3-phenyl-acrylamide

(CLXXXVII)
3-(3-Methoxy-1H-indazol-4-yl)-N-methyl-3-phenyl-acrylamide CLXXXVIII was
prepared from 3-(3-methoxy- 1H-indazol-4-yl)-3-phenyl-acrylic acid ethyl ester using the

procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
acrylamide XVIII (see Example 4).

Synthesis of 3-(3-Methoxv-1H-indazol-4-vl)-N-methvl-3-phenvl-propionamide

(CLXXXIX)
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OO0 NNNHNNNfff NNN HHH CAIl COCC
10 Synt hesi s of 3-Bronp-6-nmethoxy-2-net hyl phenyl am ne

W@ @0y299® a stirring m xtur e of PCT/EP2006/068646

1- brom) 4- et hoxy- 2- net hyl - gzgrobenzene (2.0 g, 8.13
see Tet. Lett., 2002, 4 1063) in NHAOH (40 m)

L.

L Tl o

abtalnueétfﬂoux3f(61rne4hwquﬂé sindayol-dd/t-N-meidyl-B-irpeylaciylamide following
i [ r
Bttt deRecfe o i o R L A F ISt Bneny
peppevusiflalbX (asmpdx4racted with Et20 (50 nl). The
conbi ned organic |ayers were concentrated, and the
r esi Syiehasaof [ BH(3-dbdthed - | - ikl 201-and) - @xyhemdipecp wi-tlethyl-amine
M 30 ml). The aqueous | ayer was basified until
pH 4 by addition of (NaCH 50% 10 m) and

ext r @t e Meth dx- IEH-201azdlhe yl)qppibényegrcq)ryganhmyl Ay 1esCXE fras

B0 4a07 OO B ePrDDEPOREaa 1 gz o0 N Fphenyl

ﬁl‘dpliﬂjraﬁ“rlﬂeﬁﬂtmﬁmw%étﬁtydm(p lsiny tignprocedurédesasbainfor prepration of

LA 28 5o SR W

sol ution of 3- Brorm 6- met hoxy- 2- met hyl - phenyl am ne
CXCV (1.04 g, 5 4.82 mmol) (10 M) was added
Ac20 (1.05 m, 11.4 mpl) dropvm ses The mxture wmas

the 10 aquous sol Ution provi ded ayel | ow solid V\%I ch
was treafXdlw th HCX(XGHc, 5 n1) TIGXCI xt ure was CXCIV

unt i B- (alﬁdutiaz;mﬂﬂlyl) 3'Bheny1%n5}hblamg ethykhmemcmswmqtremeeﬂrom

e ani ¢ | ayer.s
NP r e by Bl SOGR DG ShPRT g PP L
Mestouxghl Bsilh d od &- ph -Gephen - oyl wewidrah @asteo LA fExaghple 13).
4- Br onp- 7- net hoxy- 1H 15 i ndazol e CXCVI as an orange

?ol itgvn(tﬂes%fgfuﬁz%dxmudm) b?ﬁiesﬂbymtaﬁhe?@escrwahthﬁ&mXCII)f

ur ritic L ons I e next Sste ntnesis Q

3- (73 Wélflrlgﬁv%m Bla%FhNE3TP&ﬁéﬂﬁcryl%}E |¢>6‘§1§@faa PEepRypf from 3-
@ﬁ{—%{daZW)B gpéﬂ@puaglh@&a/&hym&r nglﬁ ga{eqﬁo&m% described for
H]@g%l}aflﬁ]-ég% # (Slalllné'B]a? g | %ﬁngpyl 3 phenyl acrylamlde %V?ﬁe(selérExample 4).

3-(3-Cyano-1H| ndol - 4-yl) - 3-phenyl -acrylic
Synthesis of 3-(1H- Indazol 4 yl)-N-methvl-3-phenvyl-propionamide (CXCIII)

3-(1H-Indazol-4-yl)-N-methyl-3-phenyl-propionamide CXCIII was obtained from

3-(1H-indazol-4-yl)-N-methyl-3-phenyl-acrylamide following the procedure described
for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-propionamide XIX (Example
4).

Synthesis of [3-(1H-Indazol-4-yl)-3-phenyl-propyl]-methyl-amine (CXCIV)
[3-(1H-Indazol-4-yl)-3-phenyl-propyl]-methyl-amine was prepared as a

hydrochloride salt from 3-(1H-indazol-4-yl)-N-methyl-3-phenyl-propionamide using
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15

acid ethyl esterLVIII (Exanple 14). Synthesis of
3-(7-Met hoxy- 1H i ndazol -4 | phenl - propi oni c acid et hyl

W@ 34021062906CXCVI | 1) PCT/EP2006/068646
3- (7- Met hoxy- 1H-i ndazol - 4-yl ) - gphenyl propi oni c acid
ethyl ester CXCVIII was 25 ob ai ned from

_ (7 0x Y= A Hxi ] 3 ci ] ]
e PRI Py b DR TR g Al Spyi)-metny
pnapakat Beampd 43-N3 MiBot 266.y1 ) - N- et hyl - 3- phenyl
propi onam de Xl X (Exanple 4). Synthesis of
3- (7- Met hoxy- 1H-i ndazol - 4- y| ExdspteBhyl - 3- phenyl pr opi on
am de CXCd 30
3- (7- Met hoxy- 1H i ndazol - 4-yl ) - N- met hyt - 3- pheny! - pr op
nam deCXCi X was prepaned from i

. gol - 7-yl ) - N-mg - 3- phenyl -
acryl amlde XVII1 (see anple 4). Re t he crude
3- (7- Mefhoxy- 1H i ndazol* 4-yl ) - N Cogt
met hyl - 3- phenyl - pr opi onami de CXCl X ‘R&s USed wit hout”
further gxgry ficatiopxggn the 35 nextxgigp. A secongxcvii
portion of

3- (7- Met hoxy- K i ndazol - 4-yl 3<'N- met hyl - 3- phegyl WO

20x250 nriy _Ghj LAl pak AD prdpagati ve col ‘u
m xture of 70 30 he)Z"ane/ EtOH at 7 m¥mn in Jorder<to—
separate the €ng oners CXEi Aand CXCl X- B
Synt hesi s of rac and ng ic [3-

( 7- Met hoxyx1Foi nt&zol - 4 ixghe ¥ propyl I>yrethy >4 ne
CC, CcCl and cd |
[ 3- (7- Met h@xCIXHB i ndazol - 4- yl ) eXcpkeny! - propyl ¢Xaet hyl
-am nes CC, and CCIl were prepared fromracenic
(CXAl X) and ngn-racem c (CXCl Xt A and CXCl X- B)

3- (7- met hoxy- indazol - 4-yl ) - N-net hyl - 3- pheny, J}Fopl 0
nam de using, the procedure described for pr paratl on
of [3-(1HI -yl)-3- pheny

10 (Exanpl & 4 <
HHH NN I NN'O N NN O

CCv CCVI  Synt hesi s~of 3-(1H | nds
acrylic acid et hylter (Cal
3- (1H I ndazol~<5-yl - phenyhxacryl

Call was prgpared from5- bHono-| H i ndazol eHu5| ng t he
procedure desggiped for p@ aration of

3- (7- Met hoxy- IH- I ndol - - 3- phenyl -acrylic aci d

et hybynshkgsisrof BfBrprrropémh@swq metlsdrphiipdamingf(CXCV)

3 ( 1’@) la@ﬁlﬁ' %Imﬁf le)o‘f Wgyéi m%fmgr??(ﬁleﬁﬁl[ Xlrﬁm)g@lzene (2.0g,8.13

azo

Bmpfﬂe‘?w ITel‘aéﬂyl H2dés, dﬁﬁ)’ nwhghﬁ}%é #&@H_W&S@dﬁi@ia dution of
USI zﬂﬁégl oce%)éﬁg%‘ Hl%’ﬂ)ylh '[{e"zgf %ﬁl(())'rncfl) .a?’hgre%&ji]éﬂ mB&hR was stirred at

ure escr
reflux for 4 hours cooled to room temperature, diluted with Et,O (120 ml), and filtered

through celite. The filter cake was washed with Et,O. The aqueous layer was extracted
with Et;O (50 ml). The combined organic layers were concentrated, and the residue was
dissolved in Et,O and extracted with HCI (1M, 30 ml). The aqueous layer was basified
until about pH 4 by addition of (NaOH 50%, 10 ml) and extracted with Et;O. The

combined organic layers were dried over MgSQy, filtered, and concentrated affording 3-
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preparation of
3-(1H I ndol - 7-yl ) - N-net hyl - 3- phenyl -acryl am de XVI ||

W@ s@e/ 0209l e 4). Synthesis of PCT/EP2006/068646

3 (1H— I ndazol - 5-yl) - N-met hyl - 3-ghenyl propi onami de

%@%fﬁ?%é%‘?%?ﬁhﬁl'@ﬁeﬁ?%ﬁﬁ%‘é%ﬁ@%ﬁP?’i'?;@fttﬁgyﬁ%‘@%%%%
gieldhenyl - acryl ami de foll owi ng the procedure described
for 25 preparation of

3 ( 1smtm@|of A- Bido o7 -migdt iyt v- B i@t le-(OXOPIIpnam de Xl X

| phZ’ﬁE @ g])psy ultlgﬁ,&f Eﬁ?rlog}ﬁ%{é’{%%y}% lmne?}?ﬁ plhenylamme CXCV (1.04 g,
f1 32 @ilchb 1) Iitd@gl(ﬂlg- (50)(]:}]1) Was &hhﬁ:fl 1)Acé© (] DS’ Id1; htet iy ol aditop@GEVIThe
was repare a ocnl ori de
AT TR brelle Sro RERET MO S5 TR0 Bhroraagesotin
tlﬁi:tﬁtgl mﬁﬂﬁrem‘/ﬂ@lﬁdw KOde s t42 fagdl .450m nju epat dddnoyl n@f‘l_le (1.39 ml,
Erg l:hjfli t¥q\1)sm )i\ﬁhe\xr/%l %(?gté)%h rrFOét}ﬁfov\%ocoao ed'% room
Hﬁﬁ@%c&ﬁfdt&?&@ﬁ@ﬁ@%ﬁﬂ@ waé.&luttrﬂ R2B FCORtCéhcendratddn of the
%?3'60@%9'}%& vt ppelse solBabinh pt e sRHGIR e > m. The
R trke waN shir%el at @NHHIQ Hubd;, bedldMRQobBQefdp¥taih re Xl quenched by

%:Cgp%lh'é% #EIQH @8% 6l|nt1§ I\{gq%t P%C%xl;he res%f ?r% ghnensxltl?re(%vas extracted with

Bt(BAO(BO-thibt Thelazbndd 6tgafdc\hersvase Waﬁtbﬂfvﬁdl brti®030 ml), dried over

N et o en Sl PP R g no 7 Bethoxy- 1H-

ﬁild&@ﬂa CKCV-IQS éﬂﬂiﬁ@é Solid1.063y M0 e8I, @hich-wWak apga-without further

Iy [ ndazp - car boxyl ic acid ethyl ester (CCVIII)
BUEIGHE SFli’TdazoI e- |-carboxylic acid ethyl
ester CCVI II was preﬁ ) ) )
Synthesis of 3-(7-Methoxy- 1H—1ndazol—4—v1)—3—phenv1—acrvhc acid _ethyl ester
(CXCVID)

Compound CXCVII was prepared from 4-Bromo-7-methoxy-1H-indazole using
the procedure described for preparation of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-acrylic
acid ethyl esterLVIII (Example 14).

Synthesis of 3-(7-Methoxy-1H-indazol-4-vl)-3-phenvl-propionic acid ethyl ester

(CXCVIID
3-(7-Methoxy-1H-indazol-4-yl)-3-phenyl-propionic acid ethyl ester CXCVIII was

obtained from 3-(7-methoxy- 1H-indazol-4-yl)-3-phenyl-acrylic acid ethyl ester following
the procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
propionamide XIX (Example 4).

Synthesis of 3-(7-Methoxv-1H-indazol-4-vl)-N-methvl-3-phenvl-propionamide

CXCI
3-(7-Methoxy-1H-indazol-4-yl)-N-methyl-3-phenyl-propionamide CXCIX was
prepared from 3-(7-methoxy-1H-indazol-4-yl)-3-phenyl-propionic acid ethyl ester using

the procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
acrylamide XVIII (see Example 4). Part of the crude 3-(7-Methoxy-1H-indazol-4-yl)-N-
methyl-3-phenyl-propionamide CXCIX was used without further purification for the
next step. A second portion of 3-(7-Methoxy-1H-indazol-4-yl)-N-methyl-3-phenyl-
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from 5-brono-| Hindazol - 3-o0l using the procedure
descri bed for preparation of 4-

wdBe@med9hydr oxy- i ndazol e-| - carboxylic acid etPyi/ERBX0Q063646

CLXXXI'V (Exanple 37). 15 Synt 6' s of
5- Br ono- 3- net hoxy-i ndazol e- 1- carboxylic acid et hyl

gr%‘p dj %:% %Z%Q%}rﬁrg%lrﬁ%hﬁaﬂﬁbhé ] e@ﬂﬁ%ﬁr‘gr@ﬁx oS BhRPXKLEE mm

GhbalpnloA_@meT@br\_\;ﬂQOMm Iusng aerarctmmyrf 7%3(23]@¢anréEtQH at 7 ml/min in
81;%%?{0 génﬁ% tBQ@naﬁﬁBﬁ?e?é‘%ﬁCIﬁ% g preparation
0 4- oXy-1n -car

azole oxylic acid ethyl

g?g?g%l%ﬁ@ﬁaéemrc nB.lde 37 Qemrc,fil(t}tﬂg&rloxv—qh indazol-4-y)-3-phenyl-

ITUA UO.L

ﬁrolalvbrmaﬁvlnahimeﬂc IKEIl andaa(cm e CCX was pr epared from

ot e SN Rl hisBoE &) GoLRFT Bt ¥ br phapaP Rt b 61 and

ECIBratPreparagt o Yackhti¢ (OZ)anTnXX>ttenfiEXERQIE- ABah)d CXCIX-B)

2007/ 062996  PCT/ ER2006/ 4 132 Synt hesi s of
g\%én%‘f’% a7k g8 ﬁg'ﬁg‘fsnyla‘)&?wp%mE{%lﬁm&tﬁ?wocsdure
est@bed foCpMphration of [3-(1H-Indol-7- yl) 3-phenyl-propyl]-methyl-amine XX

| -5-yl)-3-phenyl-acrylic acid
’%Wpli/eé)t ﬁgﬁéﬂi) pr epared from
5- br ono- 3- net hoxy- 1H i ndazol e usi n% t he procedure

described for 5 preparati onExgmple 40
3-H(7 I\/let hoxy(h{ﬁl ngol - 4 yI ) - 3- phenyl - acryl iC rﬁCI d

descri be
I ndoICUHIyI ) - N-met hyl C@{Vhenyl acryl a@gCd¥e XVIII (see CCVI

Exanpl El Z F§yﬁ§£
am dE—( 1 QeAhAol-5-y1)-3- phenyl acryhc acrd ethyl ester CCIII was prepared from 5-

ﬁré)%r i/ﬁdé%a%lollel lrd_\l-%rlgg %%Zpg(li)ctegp%e%scfr}bn&fory prepargtron th 3- P{ R/Pethoxy— 1H-
BrdoB4ret-BohynyllHciytid azidlettbyl yitor-INEINEkdiple 13).

3-phenyl -acryl am de following the procedure described

for M}@@{saiflsanpfndazol 5-y1)-N- methvl 3-phenyl-acrylamide (CCIV)
3-(1H-Tndo [ -3-phenyl - propionam de XI X

|
( Exanblid- Iﬂ)iazoéyﬁrﬁlhgs%thd{?ﬂpéﬁlgﬁ -agblanaidy COLV wag Rpepares! from 3-

flgh@rgﬂaﬁ/gl{: %@Mlj Rﬁ@iyhﬂ&r‘yﬁé@d’@ eth{Iseék bibihg A0 procedure descrrbed for

H i'ndazol }; - 3- phenyl - pr.op ,L%
pr&ﬁﬁrﬁéoeekﬁ( Hylgdol-hybplirraefhyls3 ahrrrsflrapry&ﬁne%é%)ékléseﬁ ample 4).
3-(3-net hoxy 1H-i ndazol 5 yI) N-rret hyI 3- phenyl

proc o de I , » g -
[ 3- (%qwltle[ag?ﬁ% 5= ))ng] Irr%ﬁhgﬁ?ﬁﬁ%{rg p[%/rgProﬂfamﬁdei CCV was obtgined from 3
Ik arrialzel- 2ty 1)- N@lrtMﬂl%plmnzg7crylam¢qoﬂoaowmg+mprome@@a Eeschbed for
%Nﬁ%@ of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-propionamide XIX (Example 4).

Synthesis of [3-(1H-Indazol-5-yD)-3-phenyl-propyl]-methyl-amine (CCVI)
[3-(1H-Indazol-5-yl)-3-phenyl-propyl]-methyl-amineCCVI was prepared as a

hydrochloride salt from 3-(1H-indazol-5-yl)-N-methyl-3-phenyl-propionamide using
the procedure described for preparation of [3-(1H-Indol-7-yl)-3-phenyl-propyl]-methyl-
amine XX (Example 4). MS (M+H) = 266.

Example 41
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HNI _ N~N~ / Br CI1ClLCL\ |\ 25 CCXIV CCXV
CCXVI WD 2007/ 062996 PCT/ EP2006/ 068646 - 133 H HH

WORDOR06E90PNH3 : 02MLc: C1 + : O2NHCH3 1 CCXVI | - BPQXZERA0D6/#68646

cexvii HHHHHH N-NNN_3_fNN Cl CcC
CCXVII1-B CCXVI1I1-A CCXVIII ynt hesi s of
5- Brorm 3-chl oroEtglgl-lndazoIe (£6XI'V) To a room

terrpelN sol uti op 0f. 3- chl or 0-\1Hjdazol e (1(%
65. 5N in_ ACQH (P ) y;@sN’a Bra (3. 511{
68. 8 BOPW sey—Thgrxeact i onyr e was | Br

at r@om tenperatung for 18 hourl@eO then dil utedew th

Et OAc (500 m), washed with aqueous NaOH sol ution
(10% , sdtWYHted aqi &I NaHCO3 andCédXne. The CCX
organic 10 | ayer was dried over MyS04, filtered,
concentrated, and the residue was recrystallized ‘from
tol uene. The solid was washed with hexanes and driyed

in vacul Ii or di 8% 5- Br on& hl okexidt, i nddzo CCXL .V

est efveo ( CCXV) 15 MeO MeO
3- (3-Chl oro- ndazol - 5-yl ) - 3- yI acrylic acig
et hyl ester GCXY was prepared !

5- brono- 3-chl oro- 1Hi ndazol e usi ng the procedure
descri bed foiCCxiileparati on of CCXII CCX1
3-(7- Met hoxy- 1H- 1 ndol - 4-yl ) - 3- phenyl -acrylic acid

ethyl ester kIl (Exan‘r\gle 13). Synthesis of
3-( IoroPi yl) - N net hyl

3pen - acty LA P0 ( CCXVI)
3-(3-Chloro-AH1 7ol - 5-yl ) - N- et hyl
3- phenyl - a¥¥yl ami d XVl was prepared from
3-(3-chl oro-1Hi ng -5-yl)-3-phenyl -acrylic acid
et hyl ester using ™& procedure described for
preparation of 3- {%&I ndol - 7-yl ) - N- et hyl - 3- phenyl -
acryl am de Xvi| 1€ Exanpl e 4).

Synthesis of 5-Bromo-1H-indazol-3-ol (CCVII)

5-Bromo-1H-indazol-3-o0l CCVII was prepared from 4-bromo-2-carboxyaniline

using the procedure described for preparation of 4-Bromo- 1H-indazol-3-ol CLXXXIII
(Example 37).

Synthesis of 5-Bromo-3-hvdroxy-indazole-1-carboxylic acid ethvl ester (CCVIII)

5-Bromo-3-hydroxy-indazole- 1-carboxylic acid ethyl ester CCVIII was prepared
from 5-bromo-1H-indazol-3-ol using the procedure described for preparation of 4-

Bromo-3-hydroxy-indazole- 1-carboxylic acid ethyl ester CLXXXIV (Example 37).

Synthesis of 5-Bromo-3-methoxy-indazole-1-carboxvlic acid ethvl ester (CCIX)

5-Bromo-3-methoxy-indazole-1-carboxylic acid ethyl ester CCIX was prepared
from 5-bromo-3-hydroxy-idazole-1-carboxylic acid ethyl ester using the procedure
described for preparation of 4-Bromo-3-methoxy-indazole- 1-carboxylic acid ethyl ester
CLXXXV (Example 37).

Synthesis of 5-Bromo-3-methoxy- 1H-indazole (CCX)
5-Bromo-3-methoxy-1H-indazole CCX was prepared from 5-Bromo-3-methoxy-

indazole- 1-carboxylic acid ethyl ester using the procedure described for preparation of 4-
Bromo-3-methoxy-1H-indazole CLXXXVI (Example 37).
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WD 2007/ 062996 PCT/ EP2006/ 068646 - 134 Synt hesis of
3-(3-Chl oro- 1H i ndazol -5-yl ) - N-net hyl - 3- phenyl propi ona
WOrRR@e/0608CXVI 1) PCT/EP2006/068646
3-(3-Chl oro-1Hindazol - 5-yl') - ?et hyl - 3- phenyl - pr opi on

anm de CCXVI I  (quantitative y| elrd

yel | ow foam) was

fﬁﬁ_@gﬁratl on of 3- (1H
I ndo!r;ré? Mé{}og" [ﬁtlnéfézo?S%eﬁjeﬁhlelpﬁ g@fﬁi@ @@d%ﬁly}(&xer CCXI was

Bpepsrcd:lﬁltom &-bibmionttaned] ox5- N -jndizote i 118> prieceripire desopbasinfor

. ‘ I . ) N ) i
LR A e MR CHRNPRce L o Ao
(Frdenpdd 1B-yl ) - N-met hyl - 3- phenyl - propi onani de was
purified via chiral HPLC by 10 nultiple injections
ont 0Sw@@xed60 on 130 30Mettadxpald -indlapslepal) a-inveh ol BHphenyl-acrylamide
M}]a m xture of 85/ 15 hexanes/i sopropanol at 16

in order to separate the enantioners CCXVII-A
and m%ideaomlyﬁuﬁ&/&[))ﬂlzw%&ep&mﬁbﬁﬁ?&&%ﬁieﬂﬁ@@ﬂﬂlﬁn@dl 5-yl)-

- LH | | -
SPBBCRLE A I RS et poaebAiae fricriperb s aceapstion of 3-(1H-
[HAGKVI)-N- ﬁ@ﬁ‘ﬂ B4 phn ylGeXNVarhide BIVIL see Example 4).

[ 3-(3-Chl oro- 1Hi ndazol -5-yl) - 3- phenyl - propyl ] - met hyl -

am NG tk&sVI dfl |, 3- (M by 1 -GGV I LR MR R p REBRBEF fHonamide
from 3- (3-chl or o- IH- 1 ndazol -5-yI ) - N\
- 3- phenyl - prop i onam des CCXVII, CCXVII-A and

CCXV!;J(smét%gepﬁllM@Azm 5Ug)- Ngmetth@%ﬁih‘éﬁﬁ%f)&ogﬁ%ﬁfe' eI was

t
DT oAt o1 hgh 31 el Srbphi ettt hphensdipmiamyise following
(AR A FRRSAEL B 5ol M NG Moy
2 QU oo SRle ST U= (Ul Synt heS| s of

3-(3-Methyl -1Hi ndazol -5 | phenyl - acrylic acid ethyl
est eSvnt]@(sis@X[ XX3—25ethoxv— 1H-indazol-5-v1)-3-phenvl-propyl]-methyl-amine

Mt hyl - 1Hi ndazol - 5-yl ) - 3- phenyl -acrylic acid
ster CCXIX) was prepared from
3- melHa-Vethomonibl-itdazolea 20t e pgiyhgrapyd - petbgkaunme CCXIIT was
' . f .
gr%?%rr g%?gtrfl I gﬁalﬁ.)éa% fs) P.% 816 hox lﬁa—érlrd)';lﬁol 5- glg meﬂ}%} 3-phenyl-

BSIp mTlLthdiet and E»fhmmaeeti id 13}11@ tﬂnesplr@cedﬁre described for preparation of
?é Lk aé}/@-l'?éénﬂ?eggﬁ;g’ﬂ&i%ﬂlétagteﬂ%@%{ (Example 4). MS (M+H) = 297.

3- (3- Met hyl - 1Hi ndazol - 5-yl| ) Exomme HY |
3-phenyl -acryl am de CGXX was prepared from

3-(3- et hyI 1H i ndazolX - 3{phenyl - acpy

et hyl a usi ng thépr WD 2007/Q62
PCT/ EP%OG%AG_, 35 esc I bed f.or pyeparati on of
3- (1H- do¥= Tyl ) - N-iiet hyl - 3 phenyl - acr ¥l am de X\ 1 1

CCX1V CCXV CCXVI
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(see Exanple 4). Synthesis of
3-(3-Met hyl - 1H i ndazol - 5-yl ) - N- net hyl - 3- phenyl propi ona

WOorRR@e/0608CXXI ) 5 PCT/EP2006/068646

3-(3-Met hyl - 1H i ndazol - 5-yl ) - Nget hyl - 3- phenyl - pr opi on
am de CCXXI was obtai ned from

3-(3-net hyl - 1H i ndazol - 5-yl ) - N- net hyl

3- phenyl -acryl am de followi ng the procedure depgcribed
for preparation of

3-(1H I ndol - 7-yl ) - N-net hyl - 3- phenyl - propi onam de Xl X

( Exanpl % Synt hesi s of Y[ 3-43- Met hyl - 1Hi nQ

| phenl xpr I« amivhe Xt N fONHCH,
[3-(3-M H1 ndazol - 53 ~phenyl - prop -

am ne ¢ prépared as atrlflutroae;tatefrom
3-(3-net hyl - 1A dazol -5-yl ) - N yI 3- phenyl -

propi onam de 'y g the procedurig described for
preparation of [3-(1HIndol-7- yI)-3 phenyl - propyl ]
- met hyl| -GEXVIB-BXX ( Exanpl e 4CCXMBI-AWH) = 280. 15 CCXVII
Example 44 HHHHH N NN COP N N CO2NHCH3 N
CO2NHCH3 N N%Cl Cl ClCl NN jl N CCXXI I'I CCXXI V| CCXXV

I

CCXXVI  Synthesis of 3-(3-Chloro-1Hindazol -5
| pyriding3-ylY- acrylic acid ethyl est&e (CCxXXi11) 20 g
3- (3- Chldrp- It i ndazol - 5- yF pyri di n=3-yl -&

5- br onp-/3- chl or o- 1H i ndazo e and

3-pyridi'n-3-yl-acrylic act'd ethyl'e
procedure desed for preparat
3- (3- Cyano- 1H Fndol - 4-yl ) - 3 phen
esterLV npl e 14).

s 5o ?E%Sﬁnig t% CCXVIIT

3- (3-Chloro- i ndazol -
3- pybindheyisDf pt Bragroy B

EMMWM
g ésnglr(%rg té‘mfbér%?% QJlutgorY Ml@% ipgl indazole (100 & 63,5 mmol) in
B3¢QB-@hl mlbwmddnd B_m(B B-myl, $8.83 npyol) drcrpv@swl?laafcz;dtlbn mixture was
S50 S, SRS BRI v v

aq:rephaNaOH sdtidn (18€e, Etargddeagd)eou8NaByiid;hedibsinef The organic

B SR e e TR DBt At BB O Bt yaticea

frofh&ﬁluene The solid was washed with hexanes and dried in vacuo affording 5-Bromo-

§ cflfbrcg]kpln%azol%:E@@%%sawhYt )soll\(ﬁ' ggg/h¥éln? pyridin-3-yl

tan

for meparat |on of 3- (1H—| ndoI 7-yl ) N—met hyI 3-

3-(3-Chloro-1H-indazol-5-yl)-3-phenyl-acrylic acid ethyl ester CCXV was
prepared from 5-bromo-3-chloro-1H-indazole using the procedure described for
preparation of 3-(7-Methoxy-1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LIIT
(Example 13).

Synthesis  of  3-(3-Chloro-1H-indazol-5-y)-N-methyl  3-phenyl-acrylamide
(CCXVD

3-(3-Chloro-1H-indazol-5-yl)-N-methyl 3-phenyl-acrylamide CCXVI was
prepared from 3-(3-chloro-1H-indazol-5-yl)-3-phenyl-acrylic acid ethyl ester using the

procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
acrylamide XVIII (see Example 4).
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phenyl - propi onam de XI X (Exanple 4). 5 Synthesis of
[ 3-(3-Chl oro-1Hindazol -5

wo pyorioehone 3- 1 - propyl | - met hyl -am ne  (CCXXVI)  PCT/EP2006/068646
[3-(3-Chloro-1Hindazol -5-yl)-3;pyridin-3-yl-propyl]-m
et hyl -am ne CCXXVI was prepared as a trifluoracetate
fromg, Wgia .
prop

fﬁﬁ_@éé_‘di_atlon of [3-(1HIndol-7-yl)-3 10

D3onr RIS i JEAGY S STty FERER) - thion W VeRtyy

@@xmalv@ﬁmvydllbwcfommmsd@emm E02dhH0r3- 1 HHinidakdi1-5-y1)-N-

ekt ;e idtie Yk et PR o bt By 1 -
[DOXKX- M@my@mpﬂ—prwimnmm (Faifiple-4) ndamotiosof the crude
AR T S A S PSS SR s e CoxUlL gy ed
@KoM furthaispyriepaeret the 0axt26:p6 Abmdrmpbfhotmfa%z(:ﬂ €hleso11gl-
D e s T RS
siulttyple ageceipnd ontb 30EENMPel DIGhiralSyintApisparanfe celumn using a mixture
?%{x??&%%p@bfﬁ&o] N LA 3 BREPY s'esgrgl%:l ROLAR tiomers

GCXMH- Arnakd Z&TXGHyB. ) MIN{ et Hhy+ 380.phenyl - acryl am de

CCXXVI 1 was obtained from

3- ( 1bimitieazraddmyd éncﬁncﬂhﬁi&&thnoﬂ@%ﬂ@l@loﬁﬁﬂﬁ iatiivol-5edt-8fphenyl-
foll V\Ang the praocedure d R eélon

-propionamide

ne r1 QIOR

XVI | I3- (ﬁ@ﬁlo@ﬂmirﬁlauﬁ% M@ Iﬁ%x M?@%ethyl amines CCXVIII,

sl T ISR TTLEEN

eRyKBXPhenyl- ]i)roglonamldes CCXVII, CCXVII-A and CCXVII-Bres ectlvely, using
%é( ot nd eﬁer %%prlé;)z?rg{wly of [% (pllﬂfﬂ}/({ol pirﬁjog%rfl%rqgfl propyl]-methyl-

&n(nkl-jﬂl(ugi@ﬁqﬂe yI ) - N- net hyl - 3- phenyl - acryl am de usi ng
t he procedure described for preparation of

3-(1H I ndol - 7-yl ) - N-net hyl - 3g ¥hspropi onam de Xl X
(Example 5 4). Aportion of t%%‘_

3-41 ndazgj; 6- yk
ooyx] JT ¥

ropi onam dé

N
CO,NHCH, , ~
N
\
—_—

SEt Y P

H,C H,C
CCXIX CCXX CCXXI CCXX1I
Synthesis of 3-(3-Methvl-1H-indazol-5-vl)-3-phenvl-acrylic acid ethyl ester
CCX1
3-(3-Methyl-1H-indazol-5-yl)-3-phenyl-acrylic acid ethyl ester CCXIX) was

prepared from 3-methyl-5-bromo-1H-indazole using the procedure described for

preparation of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl esterLVIII
(Example 14).

Synthesis of 3-(3-Methyl- 1H-indazol-5-yD)-N-methyl 3-phenyl-acrylamide (CCXX)
3-(3-Methyl-1H-indazol-5-yl)-N-methyl 3-phenyl-acrylamide CCXX was prepared
from 3-(3-methyl-1H-indazol-5-yl)-3-phenyl-acrylic acid ethyl ester using the procedure
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was used wi thout further purification in the next
step, while a portion was purified via chiral

w@e@pacavé ve HPLC. The two enantioners CCXXl X- BECEHRP2006/068646
CCXXI X-B were separated by 3g| ple injections onto
50x500 mm Chi ral pak AD pr eparative colum using a

i :
[l bt e a0 gl SRR e
(st¢Examipled).- 6 | phenl - prop net hyl - ami ne ( CCXXX,
CCXXI X- A and CCXXI X- B)
[ 3- (SHtthasdaz of - 63-y3-Mah ghidhyi dapslopyl) INmedthyil 3-ahémépropionamide
CCXXI X- A and CCXXI X-B were prepared as

loride salts from
- ( 1%34(3@&@@1- H{yﬂldazbbﬂ;@rt)thmahylph@hyﬂﬂ@mqpbmmmﬁedmm was

['Sl%tl_a%%ii& g] (9 q.ﬂl{slev—f eﬁ I‘ZI ﬁg_ Hp i %b@ﬁa{)%}/ ﬁ(fry]gmlﬁl]e following

ﬂ@é p(rEoeﬂﬁnil cB:sélf)bedl‘f& IﬁlMﬂll)ltlal 365 (1 i aapl B yd N-nfR - phtnyl-
% NN jNN / N+ N OCXXXI
afmﬁix a H H NN 20 COXXXI | |

Synt heS|s of 3 1H- ndazol - g)y idin-3-yl- acryli
aci d> s - \mdazol— vl)-3-phenyl-propyl]- methvl amine

@@)’Um%ndazol 6-yl)-3- pyr| d| n 3 yI acryli c aci d et hyl
ester

prepare m 6- br ono-| H i ndazol e

and B-pyMed: 151 Jﬂdﬁa&r%zyl? ©- lﬁtqnal %rpﬁyﬂ raethdramyige &2t was
g( &AWL § ndRRFbAREE: ok p(:ﬁﬁﬁﬁaﬁ I1P0in@hzol-5-y1)-N- methyl 3-phenyl-

Cyano-| H 1 ndol - 4-yl)-3-phéenyl -acrylic acid %
@@@&@mlﬂq ugiEg g eceduie desgriher dai ryeparator QWrﬂélaMol yD-3-
TR REGRE Zn 8 XX kxabdpiedPMs Al+And 2
l:)’. f/lH? ggzol 2 rldlraﬁsl-propanljr P](CCXXXII-B)
V\D 2007/ 062996 PCT/ EP2006/ 06 138 To a -78 C
sol ution of 3-(1H I ndazol - 6- g%ﬁ}%‘gééylrl di n-3-yl-acrylic
(415 ng,0 1. nmol ) in THF

ZT

ad¢i d_gt hyl ter I CC
(30 ve i R
N\ & ? 2

2 et OpW S ction s stir
Lpoom t engeratdr 1 |hoor—and,/was quenched by,
addi ti op freshly gr Na2SO4. 10Hz@ g). Arter A~

stirring 5xfor 30 m nutesy the solid rési due was LI

filtered of f and washed\vvlth EtOAc. The filtrate was

dri 60y MySOH4, f FEXeY ¥, concent?gm and puri f(F@gIXVI
Vi a §lasdiisCh 9Bl AW -indazol-5-v1)-3-pyridin-3-yl-acrylic acid ethyl ester

(CCXXUD)
3-(3-Chloro-1H-indazol-5-yl)-3-pyridin-3-yl-acrylic acid ethyl ester CCXXIII was
prepared from 5-bromo-3-chloro-1H-indazole and 3-pyridin-3-yl-acrylic acid ethyl ester

using the procedure described for preparation of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-
acrylic acid ethyl esterLVIII (Example 14).

Synthesis of 3-(3-Chloro-1H-indazol-5-vlI)-N-methyl 3-pvridin-3-vl-acrylamide

(CCXXIV)
3-(3-Chloro-1H-indazol-5-yl)-N-methyl 3-pyridin-3-yl-acrylamide CCXXIV was
prepared from 3-(3-chloro-1H-indazol-5-yl)-3-pyridin-3-yl-acrylic acid ethyl ester using

the procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
acrylamide XVIII (see Example 4).

Synthesis of 3-(3-Chloro-1H-indazol-5-vl)-N-methvl-3-pvyridin-3-vl -
propionamide (CCXXV)
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(DCM MeOH) af f ordi ng
3-(1H I ndazol - 6-yl)-3-pyridin-3-yl -prop-2-en-1-ol

WEDCKHE1996 A as a yellow oil (62 ng, 17% yi el d) PCTIER2006/068646

first fraction, and 3- (1H-I§<Xi1?’ | -6-yl)-3-
pyri di n-3-yl - propan- 1- ol B as a yellow foam

(64 3}33 éﬁﬁ%’oyi(}@ ;gﬁiazgp?—gl)sﬁa‘ﬂ&ﬂ%l ?—p i@t Wﬂﬁeo?%%i}g%khﬁgxxv

Qva:{})b(mlnbcﬂ jromo3-43-ci®r¢ 1 Eloindaiadih- di-N- methyl 3-phenyl- acrylamlde

=) -.3- i din-3-yl - -

RSl € BRQatetel Babids batiof! SRLORRAS 2 Nomethyl-3
Me@y(-2B pignamidd XIX¥wiptamplé é].1 owed by 15 TEA (55 |,
0.392 mmol ). The reaction was allowed to reach room
t enpSynahasisenf [ 208t Chfidrer 1 Eb-ind anoit £51)viasyiediol e d-@gayiini@hyl-amine
§é§§§YD$nd the same anmobunts of TEA and MsCl were

he reaction was then allowed to reach room
t enpp-at- Q‘hE)ranGI toldaz - VI3t pywiaisn - 3k @poyied] - inethsgattne TOXXVI was

biigarefiay f P Gais Bt e enofs T kol 1A -3 Fhenyi-

pitopioraehiad uéiﬁ)g @efp@@cedﬁrehiwrrﬂ)ed“th)mﬁz&aﬁmoaf [BO( 1M-Xidol-g-yl)-3-

PR RP R ar egF aBHy %@%@;Vﬁ@wpﬁé sa B ve HpLG

to prOV|de[3(1H-IndazoI [)-3-pyridin-3-yl-
propyl ] - et hyl -am ne CCXXXIIE;%&léi&/hite foam (10 ng,

11% yi el d). MsciMrH) = 267. Exan‘pl e 4% F@C EtOC H H

N2 Nz NBN NBr I / aN: \ a NaBr HO

HO C XXXI V' COXXXV ook CX N/

C02 HHTH N | O MeO MEO l

CCXL ‘CCXXX XXXVI || Synt

6- Br onps LHsindazol - 3- ol ( CCXXXI V) / 062996

PCT/ E%?%@SMG - 139 6-Brono-1 ol -3-0l CCVI|
(JOC, CO,NHCH,

was pr epar ed f4oowWch- br ono- 2- car boxyadi | i ne

day- |nda ol e-1-
6- Br omg@xmdr oxy- |ndazole(k§@qxpgxyllc aci d et hylcoxxix-B
ester CCXXXV was prepared from

6- br ono- 14 i ndazol - 3-ol wusirg the procedure desgcri bed

for prepagation of 4

Br ono- 3 hydro y- gndazolﬁil-

arbxygl c acid et hyl ¢St ek

CCXXX CCXXX-A CCXXX-B
Synthesis of 3-(1H-Indazol-6-yl)-3-phenyl-acrylic acid ethyl ester (CCXXVIID)
3-(1H-Indazol-6-yl)-3-phenyl-acrylic acid ethyl ester CCXXVII was prepared from

6-bromo-1H-indazole using the procedure described for preparation of 3-(7-Methoxy-
1H-Indol-4-yl)-3-phenyl-acrylic acid ethyl ester LIII (Example 13).

Synthesis of 3-(1H-Indazol-6-yl)-N-methyl-3-phenyl-acrylamide (CCXXVIID)
3-(1H-Indazol-6-yl)-N-methyl-3-phenyl-acrylamide CCXXVIII was obtained from
3-(1H-indazol-6-yl)-3-phenyl-acrylic acid ethyl ester following the procedure described

for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-acrylamide XVIII (see Example
4).
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Synt hesi s of 5-Bronp- 3-net hoxy-indazol e-|-carboxylic
acid ethyl ester (CCXXXVI) 10

WG 287 06m993- net hoxy-i ndazol e-1 -carboxylic aci d BCTEP2006/068646

ester CCXXXVI was prepared fr
6- br ono- 3- hydroxy I dazol e- I-carboxyllc acid ethyl

est ep- (UHXXWOQEM}YN meﬂlw) 3- @ynylmgrgp@n@mlde CCXXIX was prepared
a
B ST OB DO I P gty i
for @mp@rd@mmf 331 Hrbtdobyyl |- tamethyl-B-dan ey piopamededXIX (Example
h I t dur ) )
5 D B0 oL RN LISHNSLARRSTA B, By
WEXxasep vaethfévl) fur@gnpheidasionfin 8}6(r®xt\/ﬁ¢]rh oviyle higortnuawad pugified via

AP Y, P SRR R e

sphnattedasit raglt@@)@()éwwﬂs (4711 50@0@ pan échitadpakAR pg:paratlve column

BEBE e G R i ‘2‘9{5?1?039 %L%@ﬁ@%?‘; i ¢ acid ethyl
LVI I I

s el LT

Medsyl- aﬁm@@@)KXPLKEC)Q(IX A and CCXXIX B)

> éﬁ&?&ﬂ? nad yﬁ%{agﬁ gp¥qrzy mgﬁlty[‘gmmes% AR A and

@Cgcsﬁm W@%}prd;ﬁm&@&%@rocﬁiqﬂd)e-sﬁhiﬁ’@ﬁy d}mlﬁd/dgbléwygm methyl-3-

et ester aw t he €. descri pe

Bhebbp gt v nsiottubE GRS et Ry paraligheng (1H-Indol. 7
Bylbraamypl ]lﬂleth§lezﬁnﬁ>éa{]‘pd]§<aﬂable Hymesig) af266.

3-(3- I\/Et oxy- 1Hi ndazol - 6 | phenl - propyl | - net hyl - am ne
30 (CCXL)

E le 46
[3-(3- I\/Et hoxy- 1Hi ndazol - 6- yIX)a-m3I-|fc:)ﬁenyI propyl ]

-met hyl - :PCCXL was pr epar ed
gs rreth |xy H-| ndazol - ; 3 pheny - acryl a
g | eN procedure N prepara
[§ ndoll: 22yl ) - 3- phen 2% hyI+-

ar 0pY
(Exanple 4). M8 (M+H) = 207. WD 2007/ 062996
PCT/ EPEODG{XI68646 - 140 EREXHIEL-AS CO2NHCH3 CO2NMETERXXII-B
CPNHCH3 HCHHMN NN&" Nj NNL MO MO MO
CCXLI CCXLI-A CCXLI-BNNN HHHHH NNN

CCXXXIII
Synthesis of 3-(1H-Indazol-6-y1)-3-pyridin-3-vl-acrylic acid ethyl ester (CCXXXI)

3-(1H-Indazol-6-yl)-3-pyridin-3-yl-acrylic acid ethyl ester CCXXXI was prepared
from 6-bromo-1H-indazole and 3-pyridin-3-yl-acrylic acid ethyl ester using the
procedure described for preparation of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-acrylic acid
ethyl esterLVIII (Example 14).

Synthesis of 3-(1H-Indazol-6-y1)-3-pyridin-3-vl-prop-2-en-1-ol (CCXXXII-A) and
3-(1H-Indazol-6-vy1)-3-pyridin-3-yl-propan-1-ol (CCXXXII-B)
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N~ N~ N~ MeO MeO MO 5 CCXLIT CCXLIT-A CCXLIT-B
Synt hesi s of

W@2{0308vdoxy- 1H i ndazol - 6-yl ) - N- et hyl - 3- phenp¢ PEPDE068646

am de C( CXLI) - 138 -
3- (3 Met hoxy- 1H-i ndazol - 6-yl ) - I%I—rret hyl - 3- phenyl - propi o

ooty Bart for Hion, B EPALIRAGLEBLDY PHIEY B REARMCR syt ester
REPBNI (3L phenl 2 prog) ol 63 ml)xw(saﬂémal M splutiobhef LIAIH, (in
Tﬁ%né ﬁ?ﬂzﬁf &ro I ITh@‘re% E&‘E %{de \%fsvgﬁh%d tapl%%mc‘ t?eﬁ%fe?&t&% for 1

via’chira epa atrve tiple injec
bmlmndmmenqmd@mad@ltlpa lof ﬂ(E};h@y gpandiNay¥).c b0 2R i Adfer stirring

ﬂ)frgg %FBS Qfle goq{ddirgmgi%iﬁ?g}g\&/ﬁ@ 51?(@%%?]'6% ?\gthﬁgdﬂc/ ‘f‘hg filtrate was

d)@(i_d)veBMgSKD;ﬁlMed? xondeBtrgiedt dnekspuifeld via flash chromato graphy

M e STIPE Bt 0wy ridin-Sagrny-2ensig! CCX0XXIL-

BGXh lytHdBy oil (62 mg, 17% yield) in a first fractlon and 3-(1H- Indazol 6-yl)-3-

A P MBS T B L ons

fragmon3- ( 3- net hoxy- 1H i ndazol - 6-yl) - N
nmet hyl - 3- phenyl - acryl am des CCXLI, CCXLI-A and CCXLI-B
r es pggithasslof [ 3+ 1 M n e 1-80/1 pB-Qeadu 8 vl psspyl|baethybimine

i on of
%ﬁ—@&ﬁbndol -7-yl)-3-phenyl - propyl ] -nmet hyl - am ne XX

( Examphe7)C sditiddbitd- ( H1-28dazo EB- 3103 - yridin GRS roPRR-NFKTHIRT X X XI1-
HHHH NNNNNN NNN./ I\/EOI\/EOI\/EOCCXLIII
E@@m CeK vnwd POBFF 0-‘62@9%89@@@@@@)@5068@&@ mmojy followed by

iﬁ E? gl gé?% ng{lig.[@ %’Eé{‘%%% L I 8 to reac}Py rolrr(l-j tempe¥ature and
3&6&3 dyRluf@Xyirs tbbled dadoto 8y C) arﬁf tmé Karflé BmdWhts@ETEAIaBd MsCl were

6(%&3 %Q%éaﬁggr% g/r%, fp.l_ail?m%‘r& rgacgrﬁgor%rtgr%perature and the solvent was

Feniell G Dacdo.Y To 6 ébiliGe WeJ fided M/ANI@ (@sa ¥in IHMIOHAI® and the
pr.ocedure described f r prepar at i

@v(tsreoy%fﬁffmi e o p Sep! 639‘| walgnd siyaeh 8§c (fPr 48 hawrg. Thepaction

pkterdViskbh Eeranpldantidhe re@hﬂﬂ% h@‘s} ﬁrlﬁ’éd V1a flash chromato gra hy

83&3 Met Iﬂll—g))e(a){’l 1H' [ ndt?\%;)l‘lIPLC Yo pronde [g (¥H Indgzyorl I6 yl) 3 pyl'ldll'l 3- yl

§ro(p§r] D{Béthwmllﬂelﬂ@mmt asBr White ARt DY g, Bt RWidIAN. MSPW+H) = 267.
-acryl am de CCXLIV was

Example 47

CCXL
Synthesis of 6-Bromo-1H-indazol-3-ol (CCXXXIV)
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10 obtained from
3-(3-net hoxy- 1H i ndazol - 6-yl )-3-pyridin-2yl-acrylic

wa@edod/oedohy ! ester follow ng the procedure deseeT/BRIH06/068646

for preparation of 3-(1HIndol 5 yl ) - N net hyl - 3-
phenyl -acryl am de XVII1 (see Elxan'pl e 4). Synthesis of

I[Sy$| a| n- Qiﬁ%}%‘% ng %¥QF\’?[ WaSPrgpar?(&m—broglo—2—carboxyaniline

%t F%Al ﬁﬂ@o‘%ﬁtﬁ gﬁioﬁ %eslageﬁl- ];nrsghmyl 3- pyridin-2yl

nmet h@JBr@ﬁb%h?@ﬁo(iﬁnﬁm%le 14<)arbd\1@hé M&(ﬂ'l)ath-yl é&ﬁﬁ C(EX)GXW) lvxas prepared

g@%%%@%@%@wl %%Ltw PR CE%}{E\(}Fs-Cgbf'\ii fer Iﬁr eﬂqr arillolgl P4
Bronib-B-HydYoxY-th dhzole-IN-cBoxilid acid\ethlyl ebe CCMERXIME CExample 37).
CCXLVI'T CCXLVII-A CCXLVII -B Synt hesi s of

3- ( 3sMRERRXY ol H3- BHRZOB-1Bethbxy-NdABS 1AM Lcadb X it di i edR1  ester

r opi onam de ( CCXLVI)
&(@m)hoxy-ll—l-i ndazol -6-y|)-|\|-net hyl - 3- pyri di n- 2yl - p

r opi QIRHIhESs- Hetfled)-ind¥BS1ePI-8RBH aEl‘a'@thyl ester CCXXXVI was
3-(3-net hoxy 1H i hdazol i di n-2yl -

Pieppgifipsn O1pspmg- 3th¥dr9?%é@éﬁﬂi)ee1 %@%&Yiﬁﬁéﬁdﬁé{ﬂ ester using the

gv'd:é&ﬁfr@tdbééﬂb&f fos ptblardi o A4 /Bsino- Bni®h byl mdaRiie m%larb\Athc acid
07/ 062996 PCT/ Il:2 06/ 068646 -142 propi onam de X

ELXXXVThExasppleidTpr oduct (90% yi el d) was
purl fi ed via Chl raI preparat|ve HPLC by rrultl ple

| b y |
ol 508 ., SIS SRR
m@ﬂm&)ldzanbt t-habendistacidreghyl €T nsingBhé piXdedw® d2g9lped for
PR S P ere g PR e TR Eegle o
and §:C >&|I_C\QSI o?) 3-(3-Methoxy-1H-indazol-6-yl)-3-phenyl-acrylic acid ethyl ester

(CCXXXVIID
3-(3-Methoxy-1H-indazol-6-yl)-3-phenyl-acrylic acid ethyl ester CCXXXVIII was
prepared using the procedure described for preparation of 3-(3-Cyano- 1H-Indol-4-yl)-3-

phenyl-acrylic acid ethyl esterLVIII (Example 14).

Synthesis of  3-(3-Methoxy-1H-indazol-6-vl)-N-methyl-3-phenyl-acrylamide

(CCXXXIX)
3-(3-Methoxy-1H-indazol-6-yl)-N-methyl-3-phenyl-acrylamide CCXXXIX was
obtained from 3-(3-methoxy- 1H-indazol-6-yl)-3-phenyl-acrylic acid ethyl ester following

the procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
acrylamide XVIII (see Example 4).

Synthesis  of [3-(3-Methoxy-1H-indazol-6-y1)-3-phenvl-propyl]-methyl-amine
CCXL
[3-(3-Methoxy- 1H-indazol-6-yl)-3-phenyl-propyl]-methyl-amine CCXL was

prepared from 3-(3-methoxy-1H-indazol-6-yl)-N-methyl-3-phenyl-acrylamide using the
procedure described for preparation of [3-(1H-Indol-7-yl)-3-phenyl-propyl]-methyl-
amine XX (Example 4). MS (M+H) = 297.
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[ 3- (3- Met hoxy- 1H-i ndazol - 6-yl ) - 3-pyridi n- 2yl -propyl ]-m
et hyl -am nes CCXLVII, CCXLVII-A and CCXLVII-B were

w@e@pacmoe as bis-trifluoroacetates from 3-(3- nBCTBR2006/068646

1H i ndazol - 6-yl ) - N-net hyl - 3- pyrgdl n- 2yl - pr opi onam des
CCXLVI, CCXLVI-A and 10 CCXLVI-B respectively and

trifluoroacetic acid, using E%nggedure descri bed

for preparation of

[ 3- (1H | ndol ~7&NY 3- phenyl - pr opy Y&t hyl - ami ne CO,NHCH,
(Exaﬁ'pl e 4) (MtH) =4298 (anpl e 51 0 ~COzEt
~CO2NHCH3 HH NN \~J V

15 & x ccL N N MeO®

Synt hesis of 3-(3-Methoxy-1Hindazol-6 |p Xdrldln 3yl -
actflic acid ethyl est®° 20 (CCXLVIII)
3-(3- MetClxay- 1H i ndazol - 6- y¢xBr-pyri di n- 3yl -acryl i €CXLI-B

acid ethyl ester was prepare from

6- br ono- 3- net hoxy- 1H i ndazol § and

3- pyridin- 3- actylic acid gthyl -ester using the N
procegdure descritbed for Py epar at on Hof q H
3- (3 Oypros AP TR0l - 4- y1 )N3-Pherph-asr yl i ¥
est efl e 14) Ng5 of N @
3-(3- i ndazol - 6~y N- et hyl - 3- pyridi -
-acYsl ami de C( CXLI X) Me© MeO

3- (3- Metaqky- 1H i ndazol - 6- yhgxyiget hyl - 3- pyri di n- 3eyix(II-B
-acr Iam de CCXLIX was obt ai ned fro

AR asE dazolnG,yh) Nnethyl- phenyl-propionamide
%g]@t hyI ester VO 2007/ 062996 PCT/ EP2006/ 068646 -

ol l owi ng the procedure described for preparation

of 33(IMethersi- LiE=ipflgzoNOnd Nymethyl- Stpbgyyl-Riepippn amidgLCXLI was

%Qé ﬁlled(ﬁ%%?uﬁﬁg‘ oé@dure%&&ﬁ‘@eﬁ'f@r Separation of 3-(1H-Indol-7-yl)-N-
Met hoxy-1H i ndazol - ]%/ - N-net hyl - 3- pyri di_n- 3-
xamp

predpi-dridendeprooonpmede XIX ( le 4). The enantlomers CCXLII-A and
ect3 VB %@(ﬁfleﬂ- 's'kﬁaf‘ﬂ@dzala oRir i Ipked¥TRE MBI P IO mMFscYbas onto

gr oplI onam de
0x500 mm Chlralpak AD preparatlve column using a mixture of 60/40

hexanes/isopropanol at 50 ml/min affording compound CCXLI-A (o= -8.7°) and
compound CCXLI-B (op= +4.7%).

Synthesis of [3-(3-Methoxy- 1H-indazol-6-yl)-3-phenyl-propyl]-methyl-amines
(CCXLI, CCXLII-A and CCXLII-B)

[3-(3-Methoxy- 1H-indazol-6-yl)-3-phenyl-propyl]-methyl-amines CCXLII,
CCXLII-A and CCXLII-B were prepared from 3-(3-methoxy-1H-indazol-6-yl)-N-
methyl-3-phenyl-acrylamides CCXLI, CCXLI-A and CCXLI-B respectively using the
procedure described for preparation of [3-(1H-Indol-7-yl)-3-phenyl-propyl]-methyl-
amine XX (Example 4). MS (M+H) = 297.

Example 49
CO,NHCH,
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prepared from
3-(3-net hoxy- 1H i ndazol - 6-yl ) - N-net hyl - 3- pyri di n- 3-yl

w0 amrpbans de using the pr ocedure descri bed f oPCT/EP2006/068646

preparation of 3-(1HIndol - N- et hyl - 3- phenyl -
propi onam de Xl X (Exanpl e 4) élynt hesis of [3-

(3- W@Ws d'fl_k I( A WR&XVGH—IIHX&AZgi B: v?’) ﬁ le(%ByiJI a&%ﬁp acﬂi ethyl ester

am ne (CcLh)
{@@H&th hoxy- 1H-i ndazol - 6-yl ) - 3- pyri di n-3-yl - propyl ] -

nmet h l. e . f S
3. (SRR D SRR A g add iyt g 0O was
piepiued direng 6-bramg- SFRa&thesiyndl -irezple oué dipyeidde ggt-nbrebic fad ethyl

R T R R T el

plenik agrplieadi@etigzester L\ODRH@IRle BY).O2C NI, CH3 HN H N N

NZ N N~ MO MeO CCLITI CCLITI CCLIV O NN HHN-~ N

N ~ SintiNsisl ofl 3-¢3-Nikthbxy- 1M -in Me£01-eD - 8C¥th yESLpWrida3 2yl -acrylamide
&& is of 3-(6-Methyl-pyridin-2 | ~ylic acid ethyl

CCLII) A mxture of

6 neBhyJM@ybx}leanaaz@aﬁkyﬂ Neyidih y[-3-9rigin-2¢ - Sriamlide @OELIV was

Ei Eogg‘?% é&%ﬁ?)ﬁb Eh v ni %S’E& Bno d anfyrl %Blﬁclﬁc Leid et%y%ester

fo@lﬁmfg’:’thﬁ pmcﬁ&bﬁfel’dleg:lﬂibed Fdiq)rqmemq@ﬂ ctfast € Hvaisd d1i7- y1pNe ehethyl-3-

n ene.. The filtrate was
183]6 E{“B&é&g% *h X?Déglleége was purified via flash
25 chrorratoraph (DCMI\/EG—D affordl ng . 3-
( 6- MRYBasisoy F3-g3-Methgxyy 1H pda Ned-§ Ry dyl
X1 vin 63%y| eld (2.95 g) Synt heS|s of
t hoxy- 1H-i ndazol - )-3-(6-nethyl - pyridin-2
| ~y| E%(%Meéhoxm IAin dageleh- y1(> é@mdrll)l %h)mlﬂﬂoetbgb@mne CCXLV was

E@é@&%&%@ég@%é‘tﬁoxy i—ﬁéméazol 6- yl) -N- methyl 3- pyr1d1n 2yl acrlylamlde

hoxy- 1H-i ndaZal - 6-yl) di n- 2-
a@vg/rhedara%eﬁareedqagrnbeéé@remep@@L@rl pf Rﬁa@%? 7@&) mbﬁﬂyl propyl]-
Brelih ARy KRY Bk | adazelie 2nds

© gpmetlhy Eyrlopnhljz yq -a}?ryllc acid ethyl ester

u5| ng the procedure describe epar ation of
3-(3-Cyano- 1HIndol-4-yl)- E)ﬁg‘rngﬂ#acryl ic acid ethyl
esterLVII| (Exafiple 14). 5 Synthesi s {of
3- (13- Met hoxy-1 'Wazol-&yl)-l\l—rret E\IBA(G-methyI-pyr

H

MeO

MeO

CCXLVII CCXLVII-A CCXLVII-B
Synthesis of 3-(3-Methoxv-1H-indazol-6-yl)-N-methvyl-3-pyridin-2yl-
propionamide (CCXLVI)

3-(3-Methoxy-1H-indazol-6-yl)-N-methyl-3-pyridin-2yl-propionamide CCXLVI
was prepared from 3-(3-methoxy- 1H-indazol-6-yl)-N-methyl-3-pyridin-2yl-acrylamide
using the procedure described for preparation of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
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acryl am de (CCLLV)
3-(3- Met hoxy- 1H i ndazol - 6-yl ) - N-net hyl - 3- (6- net hyl - pyr

WO doono@pdg - acryl ami de CCLLV was obt ai ned fr oPCT/EP2006/068646

3 (3- et hoxy- 1Hi ndazol - 6-yl ) -3»(6- met hyl - pyri di n- 2-yl
- acrylic acid ethyl ester foll Fovvi ng t he procedure

&%@F ﬂaﬁﬁ §(ﬁ§ ]f:}%_ ﬁée ;:ﬁ% é:?tg } ylfitg wasr%l(lrlﬁeﬁi via chiral

piepaigfimg HEELCPyghultiple injections onto 20x250 mm Chiralpak AD preparatlve
,g’%},&%‘f‘%%{ ?fg%})%lnhl'g 'r%@ gg/%r? hg%ﬂ%lgop%ﬁ%h% 7avkSa TS g ¥’

St rvde CTORWA LAk el 22092 Banyd the bharioydr CEXIOVINB U dn: +pR09°).
i di n-2yl)- propionam de CCXLV was prepared from

(o RN
anes (QeXLVH: Ch Atangd § (¥ VI1-B)
(1H Eﬁfjjoi\/[e?h&éé%) rfeﬂ%l%s‘lyé ]yl?? PHIVA-RI-BRIINARLAGI- #hiies coxLvII,

& Ivétanéﬁﬂ L-Aeiore prapaydd)as Bis Bifkperaagetaisy frogh r{ Symethoxy-

L QE gz&ol— s o’;%ﬁl T%_{ﬁ:ygg ;ﬁ?ﬁ-é@l);ﬁm%lo?amldes C(%XL 4y g Aand

TSR Tt A B or oe ieCKiAV Sina Shep etk iddse oA for
ér;:%?rglffﬁfl ggf_g _%&;‘gfb&@gﬁgbn?)g%lyelgk &Fgg\f] Wéth?l z(nqmggbbéﬁxample 4). MS
PVisH) = #98uor oacet at e usi ng t he procedure descri bed
for preparation of
[ 3-(1H I ndol - 7-yl) - 3- phenyl - Bxampylk b1 et hyl - am ne XX
(Exanple 4). M8 (MrH) = MBS 311. Exanple 53 COPEt COPEt,
H+HNI \' N NNI \ 25 CCXLVII._ WD 2007/ 062996
P

CT/ EP2006/ 068646 145- /| CO2NHCH3PNHCHZ H H H EHN "N
N ‘ CCX11XHCCL JUBic /g | !
at oc ®_Hy H+ | VN N N

s
MeO MeO MeO

CCXLVIII CCXLIX CCL

CCLI
Synthesis of 3-(3-Methoxy-1H-indazol-6-v1)-3-pyridin-3yl-acrvlic acid ethvl ester

(CCXLVIID

3-(3-Methoxy-1H-indazol-6-yl)-3-pyridin-3yl-acrylic acid ethyl ester was prepared
from 6-bromo-3-methoxy- 1H-indazole and 3-pyridin-3-yl-acrylic acid ethyl ester using
the procedure described for preparation of 3-(3-Cyano-1H-Indol-4-yl)-3-phenyl-acrylic
acid ethyl esterLVIII (Example 14).

Synthesis of 3-(3-Methoxy-1H-indazol-6-yl)-N-methyl-3-pyridin-3-yl -acrylamide
(CCXLIX)

3-(3-Methoxy-1H-indazol-6-yl)-N-methyl-3-pyridin-3-yl -acrylamide CCXLIX
was obtained from 3-(3-methoxy-1H-indazol-6-yl)-3-pyridin-3yl-acrylic acid ethyl ester
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5 CCLXI CCLXI-A CCLXI-B\ H\M \ HN CCLXII-A
CCLXI'l-B---- Synthesis of 3-(1H I ndazol-7 I phenyl -

wa@eonylsexaci d et hyl ester (CCXLVII) 10 PCT/EP2006/068646

3- (1H 1 ndazol - 7-yl) - 3- phenyl - algrgyl ic acid ethyl ester
CCXLVI'I was prepared from 7-brono-1Hindazole using

B AT Sa SpLRRA o GRAL B  Slag -t
phdnyl-agstagridd XVIII (€x Enphpele #3) . Synt heS| s of
3-(1H 1 ndazol - 7-yl ) - N- et hyl - 3- phenyl - acryl am de

( CCXeMithds)s of 3-(3-Methoxy-1H-indazol-6-yl)-N-methyl-3-pyridin-3-vl-

3- S 1H- I ngaégé%? yl ) - N-net hyl - 3- phenyl - acryl am de
tained from 15

3- ( 13K B &k oxy- YHyihJazd1-ph@n)l mattiyly B pgridti- 8- yeplofioresiide CCL was
f

(
BB P 3-SR DR FREEpER ol P TR b S pviamice
ﬁﬁﬁ thepaogedare deseritedfoigspaatdn of 3-(1H-Indol-7-yl)-N-methyl-3-phenyl-
%!I-al r}geai&(gxa}ﬁgl H— nmet hyl - 3- phenyl pr opi onam de

3 (1H I ndazol I ) N- net hyl - ghen | - propi onam de
CCXL hexy- JzHﬂn,dazol— -yD)-3-pyridin-3-vl- propvl] methyl-

iaﬁ@pzol 7- yI) N- net hyl - 3- phenyl - acryl am de using
the procedure described for preparation
3- (1H-{hibth %Yyhﬁ-lwaﬁ%lrw =3Py HERyY ylmrebylbmﬁ*flilﬁdéﬁchcu was
Fl%?@i@ﬁlﬁ%m 43(3 n%’tﬁ&ﬂﬁﬂ-lﬁn@ﬁzoﬁ 3 c\(g]:N' megare! %;1d1n 3yl-propionamide

enl - propyl | - net hyl - am ne 06) é)
m@ﬁ“@@g@@g ,ﬂmgg;giure depggbed for preparatlon of [3-(1H- Indol 7-yl)-3-phenyl-
M&ﬂh&lé‘cﬁ?@ﬁﬁ nem#ﬁxa&pﬂmnm puIepyld 2g%et hyl - am ne

was prepared from3

(1H i ndazol - 7-yl ) - N- net hyl - )pénlglg\ pr opi onam de and
TFA using the procedure desc d %or preparati on of
[ 3- (1H I ndol - 7-yl) - 3- phenyl - pr opylL}comt hyl - arri ne XX CO,NHCH,

( Exanpk PN 8 _Syat hesis of [3-(1 Indazol
| phenl - pFopyfl | -Tret hyl - car BEm e % Ci butyl
(CCLXI, CCLXho& and CCLXI™ nomlt enper at O

sol uti on of 34 ¥
[3-( ndazol - 7-yl ) - 3- pheny/ = pyl ] - met hyl - ne

trif&ﬁ‘ifhoacet ate CCLX (243 rft;c,ﬁgfm mmol) in DoM (26CHY
m ) was added (BOC)20 (140 ng, 0.641 nmol) @&
(0.48 m, 1.28 mmol The resulting m xture §/
stirred 10 for 24{ hodrs at room tenperatu e, che
di l uted with
H20, a satNUr
| ayer was Ydried A %

concentratked affording racemc [?Me()ll—l-lndazol 7-yl)-3-

phenyl - pro met hyl - carbam ¢ acid t utyl ester

CCLXI as a%]\ﬂow oil in quantitative é{%f}d. The

eﬂanswlﬁ@[ssof%meﬁvﬁﬁ@hmpL MﬁBcIWﬁdS @mi& el @t&dcv:'m)

cnir rative e Lnpecti

ont ogé@mwi@ﬂr@MWQ}nﬁa%carﬁ 18“ Qta v'8S THRP fd

é&b&go@nﬁeﬁﬁéﬁe&r@he&@gﬂ?&pm@f&%%?x? goz:rrz;@gmi mi'stbluéﬁe (20 ml) was
- 0.yi e

&tg ﬁa"f@é%@éfn ﬁ@%rmgﬁs “{WYCIE“%WS &ﬁ%ﬁ%ﬁ%@ Wé%‘eéfwlth

{&ue(n% H‘ThB ﬁﬁmé sz éomh@matw Ry kﬂe@aaﬁwbva@mrﬁféd via flash
omt errpera ure solutio

flgfo{ﬂf@%fﬁ&%(z(&cMﬂ‘{}FS’Hé agwéiﬁtw 3- é@ mlpyj H%@Hw _yl) acrylic acid ethyl
ester CCLII in 63% yield (2.95 g).

Synthesis of 3-(3-Methoxy-1H-indazol-6-vy1)-3-(6-methyl-pvyridin-2-vl)-acrvlic acid
ethvl ester (CCLIIID
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20 carbamc acid ter-butyl ester CCLXI -A (87 ng, 0.238
mol) in DCM (5 m ) under N2 was added TFA (0.18 m ,

wWQ@2®3/062%4¢ ). The m xture was stirred for 20 hORPEBEP2006/068646

concentrated, and the residue ygs purified via flash
chr omat ography ( DCM MeOH) affordl ng the

E 2’,'—2 _H?_I ﬁg%ails 11?1?%2%}38 fl‘l)en )5 meth% )H}irldm 2%) acr%(lhc acid ethyl ester
CCLHNI wagprepargd itoim - b&@lanﬁ( 88 hoyydlHjndazale Sy@ﬁ’r(ésrn@hy&lﬁpyﬂdm 2-

b b e aclr B the BoBPl aBEHE o Bl iration of 3-(3-Cyano-
18-Ihdel-4-ybadphenpd-peryliGaquth ethy] esperb BT {Exawpley14). car bami c
acid ter-butyl ester CCLXI-B (93 ng, 0.255 mml) in
DCM $ymtids)s ofds( 3addeid xy-THAIndAzo2 - vid - N-2h B Dy143A@k hethThyridin-2y1)-
m @t ur.g maﬁ%l rred for 20 hours, concentrated, and
s puri fied via flash chronat ography

affo ng the 30 trif]uoroacetate salt of

[ 3- (5@11\{%%15%1 ik 19¢§Z°é6pﬁ>eﬁymef&ﬁbé;£ﬁjm%¥ r{ibfrldé}?nzﬁlé acryl amide

f 4
CEAM Lbth a M SR A by AR

%W@C} Wi igeter followinghe pyocpdyredesceibedfqriprenaratjop daPhl-Indol-
SQRBb3. \ ON / NN
><| 1R R h Csc'g%fgiv e XVIHAEBREMPRSE.

XVII1 SG2Ph SOCz Ph SQ2Ph | /

b =é%din-2yl)-

O v
1H ' 5"39'h?etﬁo%?[ﬁ%@%}’@eyl)%kéh'yl @%6 QetHy1-pysidfif 8yimo!

proplonamlde CCXLV was prepared from 3-(3-methoxy- 1H-indazol-6-yl)-N-methyl-3-

(6-methyl-pyridin-2yl)-acrylamide using the procedure described for preparation of 3-
(1H-Indol-7-yl)-N-methyl-3-phenyl-propionamide XIX (Example 4).

Synthesis of [3-(3-Methoxy- 1H-indazol-6-yl)-3-(6-methyl-pyridin-2yl)-propyl]-
methyl-amine (CCXLVI)

[3-(3-Methoxy- 1H-indazol-6-yl)-3-(6-methyl-pyridin-2yl)-propyl]-methyl-amine
CCXLVI was prepared from 3-(3-methoxy-1H-indazol-6-yl)-N-methyl-3-(6-methyl-

pyridin-2yl)-propionamide and TFA as a bis-trifluoroacetate using the procedure

described for preparation of [3-(1H-Indol-7-yl)-3-phenyl-propyl]-methyl-amine XX
(Example 4). MS (M+H) = MS311.

Example 53
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5 di chl oronet hane (40 nL) was added, at room
tenperature, tetrabutylamonium hydrogen sulfate (0.1

we@epoy/06xbé owed by a sol ution of sodi um hydr oxi BET/ERDOD068646

eq.) in water (20 nL). Phenxl ?Ifonyl chloride (1.2
eq.) was then slowy added an he resulting mxture
was stirred gt roomtenperature for 4 hours. The
reaction nixEure was then diluted with water and

extractg h di chl or onmet . The conbi ned ¢

extract were dried ove hydr ous sodi um
filteredsvdnd-evrapenaied un redut@ghucpy essure P
crude regidye was purified sh chronatogr@ph HN
( Et CAc/ hexn 20780 1o 35¢ D give 3.671/G A
yi el d) of A -=nzenesu|fonyl\

CCLXIV as a white solid. Synthe3|s of 3-
1- benz&edWlIflonyl - 1H-i ndol C€XLEY| i ¢ aci d net hyl edfE@kX
15 (CCLXV) A m xture of

1-benzenesu|fony| 1H i ndol e- 5- car bal dehyde CCKXI V
(3.671 ¢

purified Ot oe
20/ 80 to 35/65) to afford 4.479 g of 3- (1-
benzen&&iXlonyl - 1H i ndol - 5CEI#eryl i ¢ aci @hEkRy!
ester CCLXVas a white solid ina mxture 10/1 of (E)
and (Z2) diastereonmers. WD 2007/ 062996
PCT/ EP2006/ 068646 148- ynt hesi s of
3- (1- benzenesul f onyl

) JA

- 1H-ijndol -5 | phenl -jpr opi oni c aci d
met hyl ester (CCL @] m xture
ndql - 5-yl sl yHNc acid

3- (1- benzenesul f onyl

met hyl ester CCLXV (4.479 g, 13.12 phenyl
boronic acid (2.40 gﬁﬁ %hﬁD|),,g W4, 5- 5
cycl ooct adi ene) r hodi mer (32 656 mmol )

and triethylam ne (2. 19.68 mmol ) X' n a m xture of

1, 4- di oxane and mqu)gfg(l 42 nm) wagdpsqigd_at 105 C
for 1.5 hours. More

hy dr Sxylieismf &x{lﬂnmdnamlf Teer pheaviaarylicgicidegth ylzstar (eCXTVII)
0. 656 é mln)iazo“l\@syl)ag gﬁgnﬁnﬂr}hla %cﬂﬂ%‘f‘ﬂ&ll Eét&%@(ﬁ(’ﬁrv@as}ﬁ?e})ared from

heat e C for addi ti onal hour. The resul

ﬁwbmrupelﬂvasda@@lﬁ ysiag the preceduredesgibeddiet peepp@dionof B-(7- h%ethoxy-
girchber @gﬁtﬁﬁﬂ& }g lid &i& @ﬂi&’91 Qg L@ﬂgﬁﬁnffpl@ﬁ racts were

dried ov magnesi um sul f at e, flltered and

ev apgyn%lllf%g olf@d(eifl fn%q%i?’fjvﬂ)) N %%eltll{\ﬁ 3t &e%lvy gcr@lagfllc%e (CCXILLVIID)

xtore produ

be nz &4t daHu]nﬂmzrw-W 32[}-|N m@diyl 3-phleh yl3acpfianide-Gr¥pVidhwes cbdaided from
ﬁﬁylgdgz%ﬁ %r 1 %h%ltl qratfh_hg agﬁ%ﬁgﬁ esﬁ«%r f0110w1]nrg the a%roaedure described

enzen

foetpheplar et 3 (“II[’ﬂ hldoﬂ -deld)-Nrmsihgisé- phasylr&sﬂhp&iet)@\dll (see Example
MAce to the sane reaction conditions to obtain after
phrlflcatlon 15 by flash chronatography (Etcmc/hexane

10/ 99 to_20/.0)

met hyl( IHSIhQQZOC@L}X)VN mefhyn gﬂéhﬁl p}f) 1ona?11de (I;]CXLIX was prepared
esu enyl - et
E b KUATY 5805 b e NGREGH PP ﬁF&EWﬁHﬂ% Hra%ed(lie gpscribed
Mriphephtftion®f3- (rIHMMﬁd}:INdm@nfi/pw;ﬁ@nylwrapmhmﬁdmmfﬁxample
t he above obtali ned m xture 10/
“(1- benzenesul f onyl -

Synthesis of [3-(1H-Indazol-7-vy1)-3-phenvl-propyl]-methvyl-amine (CCLX)
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20 indol -5-yl)-3-phenyl -propi onic acid nethyl ester
and 3-(1l-benzenesul fonyl-1Hindol-5- yl)-acrylic acid

woredonpb29est er CCLXVI (1.654 g, 3.935 mmol) i n PCT/EP2006/068646

tetrahydrofuran (30 nL) at 07 After stirring for 1
hour the reacti on was quencheJ’By slow addition, at O

.l APR38R YR REmELL S DO i rom 5

tldrmedaaolu? ¢l) oVenethghi- phﬁhﬁépmfgamﬂmldb ayeé il Fasing the procedure

S 6yt b9 Lt R N e
ﬁﬁ@ssmr®, The residue was purlfled by flash
chromat ography to afford 1.06 g (69%vyield) of 2- (1

benz Ssmelsasisfo(f n3- I( }E[l']lﬂdmow Vb $dphevlglrepyl | -nestivdeatbamic acid ter-

‘ EH ' ptt yl -di meth, | 1yl oxy~-
phTEdSI a r&dirhyéﬂlperitfd-rd: Slﬂ@th(ﬁ( mBWHI In)daBdl Aylaxphengl-pfopyl]-methyl-

g&wﬁﬂér(%%&g%' fgﬁé} e Rl %fl ondh i O T i S L31984 (BoC),0

t el0tm g Wiea diriret) Ayl AHAC0EISIThIanes (fndld. The ZsOITi8 g MiRiu)ye was stirred

RIS oR o o e S5 T A0 D e

tiopseirell wi® Ha, abatuoaed aquboas NaEIKDOgi gl brind, UMhe oMgic layer was

i.luted. w ter and extracte th diethyl
et GEg ATES0 BT AR e AR e ey Y poedREo 7315
ﬁhe@dpm@[} @BthyHEbsm @ cRiadi- bidysest dr i ELXIf ds tyellad oid id

orated er reduced S ude resi due. )
A gt o st PR don b eb L B g sty HiFdd chiral
pﬁégﬁﬂaﬁs@HPh,leij&h ORibRAMECH disOAed BBRENem 10/(HIalfaR 18ip¢parative
enzenesul fo

EQlEMN_YSRaA maauh%pﬁg@% hexpRgfisppygRapohmtd QypY mith gffprding ¢gmpound
GO XT-BCIPW Yikldfsn Bcotepduaidl CCLXI-BSYIW hesIiSIVRIH) = 266.
1 benzenesul fonyl -5-[2-(tert-butyl-dineth, |1yl oxy~-

- PheRp&tahiyh bf p3LHH 261617 %I)C%Pélﬂﬁl ToFdye- &%Kbﬁﬂlné (@CLXH A)
solutlon of tert-puty IIIthIUﬂ]% V1 n pentane,
mol TO daom dereperature FguiEn ofd 3z 1Hi- ktd@iﬂ%l 70Yl) 3-phenyl- pr0py1] methyl-
jéarpﬁﬁé%@ﬁist&l f)ﬁ’ﬁ/ﬁﬂédﬁ)ﬁfﬁ'ﬁ%’/{ Iggtg(':bl_3sdrhﬁﬁﬂmlbém (%%{1') %Mer N,
Fvprdde F{é’AMONSWI 41&r38 fr@ftl@lénﬁhmvétlfwww%mrr?@ O(u@s 51
BGncel?’tré'tgd TRlde f&dﬁ@%éﬁmﬁé&f&!{ Afh (B PorfThed graﬁﬂf(DCM/MeOH)

resulting mxture was stirred for 1 hour
@fécprdtrigdhe giflysreasptat sab of bhat-Indwol-AyD- > phes/lwren ] -methyl-
;ﬂ f Al an i oemkdoNRgqpdded dropwi se at -78 C
eresu ting mxture agstﬁﬁﬁrfed at -78 Cfor 1.5
ESSLS nﬁi sRlofP3, <32 - .
of aﬁnamomtmhpaaiudesolﬂﬂm ofeSul1Hi- nglanelxt-yi)-8-pleesiyl-propyl]-methyl-
e [

?Agb%%lcdac}g tég bl\ﬁa ?slieé géé'] 1¥1tg,hdE %ﬁe I{lfno}; ol ed]\qa(g él?l) was added
ARAYALOUE, %ﬁﬁimmrml)s uTHeahequrﬁ:WaB stireeld fom dO dvapoc@tcedkrated, and the

er redugc pressu The ¢
B MaSPRGRRY B AR ot OB EhN ISR BT HEE R by o
trdlub@éa&@t)atet salt @i {3 (11-166azg1-{62Y3-phetydprafyl]-methyl-amine CCLXII-B
1- be esu [2-(tert-butyl-di met hyl -sil anyl oxy
?S%. it Oﬂn Ségﬁﬁﬂf? 1H i ndol e- 2-carbonitrile CCLXI X
Synthe5|s of 5- (2-h,
d~y_1_phenyl - et hyl ) - 1H-i ndol EX¥0RI&PHoni trile (CCLXX) A
solution of tetrabutylamoniumfluoride (1.0 Min THF,
1.6 nL) was added to a 20 solution of
-benzenesul fonyl -5-[2-(tert-butyl -di net hyl -sil anyl oxy)
-1-phenyl -ethyl]-1H indol e-2-carbonitrile (0.56 g,
1.055 mmol ) and the resulting m xture was refl uxed for
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several hours. The sol vent was evaporated under
reduced pressure and the residue was diluted with

wowadeneand et hyl acetate. The organic |ayer WaBCT/EP2006/068646

separated, washed with brine, ried over anhydrous
sodi um sul fate filtered and evaporated under reduced
pressure. The 25 crude residue was purified by flas
chr omat ogr aphy ( Et OAc/ hexane, 35/65 to 50/50) to O
afford 218 nmg (75% vyi el d) of

- (2- hydr oxy- 1-ghenyl - et hyl ) +vidE] ndal e 2-carq\?n|tr| l e
light y wNX,oam Synt heof\ \
met |£onic ac N N T

2- (2-cyano- | Hi ndol - 5- yl\g % phenyl - et hyl eg(gzﬁlr (
CLXXI xegouTo a sol WtHE®N of cctxv

xy-1- phenyl - et hyl )< 1H i ndol e- 2- car bonj
8 nmg, 0.789 mmol ) tetrahydrofuran

ile
)

was adaegFat 0 C net hanesu 1 chloride (73
0.94 mml ) _followed b rlethyl am ne (0. 16,4,
nmol ) sultlng N Stirged a ox
for 73 hour's he preC| ecipitate 1\flormed wag, .

filteredomif and the fil Ccrexv@iwas evapor at ed “unaer
reduced pressure "he crude residue %5 WO 2007/ 062996
PCT/ EP20Q6/ 068646 - 150 purified by flash

aphy to give 240 nmet hanesul f oni c
1H i ndol - 5-yl) - 24 yl - et hyl est er?Hs

\
SO,Ph

CCLXX . esi s of
S5- (2- net hy] opheny Mol 2-carbenitr
(CCLXX&[L)X S A Xt ure—o# nmet hanegul f caci d couxxm

2- (2-cyano- 1Hi hdol - 5-yl ) - ZZp¥KEn ester CCLXXI H
(0.24 g) and a solution of nmethylamne (33%in EtOH,

15 nL) was heated at reflux for 2 hours. The

res uS\trit]n@isrdf A theneensad fomyh hHFiat eld- ucedeald eheyd el CEALXTV)

D o Sy Fich P b B RR L Dy g ot 1 a0 i

diohb%rﬁ&hameo(él@lmb) \8@; aratgedgfat room temperatuije tetrabutylammonium
-(2- '
BipBa e 2 OO T by el AP SR ERP R 10 Gg in water
[ 2kl Phe@lmmhgl c".ﬁﬁorﬂt&l 2 ORGs HERGI BACKM ddNinid r;che N:sﬁltl?lg
N. HHH . [11 CCLXXI V I esis o
S i VRGeS g OB G BePS (COrSEiy) Mg g then

gibdted with vadfter3m( Exkkracietbivith-dydh)ordmpetieany.| T}mraopitﬁnmdmgmld extracts

et%y({m?st Ll Xél('s\'ﬁéqigﬁﬂn i"tgte i%lteiﬁ:_cfa rﬁgﬁtt)va %ggedﬁyl%er Lduced

petassi Tin crh&dfe@i)dhel &vak pmp@ddl lgtths]ﬁ clconthtGergphyaiO Ak exane, 20/80

kDR el i SRRV B ROk b achyae
ceixceds pnagssslgl.t o renove the organic sol vent and
the residue was diluted with water (50 nL) and di et hyl

et hegyntRQis2 30l) benZHR s 1RSI HE B Xyl L R MR ScidGhéth {1l 8€r
bé addi t1on of an aqueous solution of hydrochloric

M and was extracted twice with diethyl ether
(50 Ala)ixtulE6f 1-benzenesulfonyl- 1H-indole-5-carbaldehyde CCKXIV (3.671 g,
y y g

12.866 mmol) and methyl(triphenylphosphoranylidene)acetate (5.38 g, 16.082 mmol) in
toluene (80 mL) was heated to 110 °C for 68 hours. The resulting mixture was
concentrated under reduced pressure and the crude residue was purified by flash
chromatography (EtOAc/hexane, 20/80 to 35/65) to afford 4.479 g of 3-(1-
benzenesulfonyl-1H-indol-5-yl)-acrylic acid methyl ester CCLXVas a white solid in a

mixture 10/1 of (E) and (Z) diastereomers.

CCLXVI SO Ph
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conbi ned organi c extracts were washed with brine,
dried over anhydrous magnesium sulfate, filtered and

weraposabed under reduced pr essure to afford OPARERR006/068646

(98%yield) of 3- (1Hindol-5-yk)-3-phenyl-propionic
acid CCLXXIV as a yellow soli 01 Wi t hout further 25

Fg["e§ Ql?ésis%%' l%lelﬂ &%ﬁ!llﬁm ropionic acid methyl

a sol ution of

3-(1

-

(o, 43 4R Bl gy P ARy SR Rt ety e
0.0 (|414f79 agEhl 2t momophphanyl berostcagldaRidfeg, 306§ @), gl,ydroxy(l 5-

é?c?of%g(d e)ne ;:831&3%@%&& (‘%Q(P F‘@RM %?@&%fd]?ﬁlyd tr{%éhﬁ’aﬁ“%&g(ﬁ‘ ? mlL,

1263 mmdlbm Bmirduresnf lﬂadloxaamnldowtm (0t ly#2 mia svas bedtedlatt 195 °C for

;{@h%gps?#ﬂ)?éﬁzcﬁgggggggggg%géﬁg)ﬁodmlg{ﬁdl e??%o m[g ?506 r{rﬂlmol)

enperatu ate pressu
vy arpled Thd sherresildugmivsre whislihgbted andQ 1€ orr Iay ladditienb@theur. The

(AT SRV SRR G IR g v
scmiblluml braaickairatte warediriediover {nhadrol®nZ@nediumehlfgadhtered and
ST R CLORALE A AYte 483 G, BN anbVr ous

Ium su
bﬂdﬂwdlfmﬂdiﬂlmiot -0- yh) B-Ip@bﬂlylmropmnfd alcrdl mdthiyleser aolé starting

B B By BB B LS8 s g v

;ﬂsﬂluel )Vasfes{lliject(:d.ﬁﬂcmﬁbdhe Eanyé Jeactbnptoaditioins t@dbgin] after purification

?Yﬁ ha ro %ragfl%gétp%cm{ef_;e ESEOM £816% S0l or | ess

bq:memgshlfeﬁﬁyllfl-ﬂrdm Byl )~ Buph eyl GChpiivic aciimetihtyhdstemCCLXVIL
al um num hydride (54 ng, 1.4 mol) was added, under

nitr Ss@ﬂlli\ems&ifmiﬂfbﬁlz@esﬁlfbn&l $HL1HHb1051va2 phenyl- ethanol (CCLXVID)

E grt(gi ]If"y‘Pnggf@ﬂugﬁ-@E- e?ﬁ/l ot hyllb]\g lﬁg Sﬁ‘) was added

%ﬁipmdayd ra@f)lulfhl@ﬂ of %emb)évs@aﬂalhtb&nﬁﬁ%w 10/ nep- (?Il Bérlliérﬁes?lf@@l 1H-

ea e ux or m es | On Xt U
-gzy&ri-@ Ry rpéewnlcélﬁlﬂemaﬁmlr%tea%f %ﬂira?ea%enesugonﬂ |4 indol-5-

{1 eshliy a6ia usdiied estedCanx vl f. 6848, dO88 AAs 13k elrdh @roM@sn (30 mL)

the 5 added ortlon se and the resultln

feF gyringfory L BOW e eeactifeWrRICPFRSH by %{%ﬁd@t%@ 0°C, of

Rb&He‘ﬁE et Anidyithe The kdsBking ARG Fay\Gisliedwivh tefhy@ﬁdé&’dte and stirred at
acetate. The filtrate was evapor ated under reducg

FAOS lGmReratyreove i ght. Tht prsanigilaver was Spapisdevashed fglhx&g dried

M'aﬁh @%dﬁdrﬁ%ﬂfa@@ FFeRQ@d @RaBorated under reduced ressure The
MeOH/ NH4(]—91 100/ 0 to
ch

/ 75
reﬁ@ap wags ynitiesl iyl chronpafe graphsy acinl Hég %mld) q\f/é -
Bénkeh dMitthtyl- li-ﬂltﬁbﬂml)e2éﬁenﬁ%ﬁﬂﬁ|o§Clephar maceut i cal

prepar at i ons for del'ivery by various routes are
forny q ;

g ,
ﬁﬂiﬁ]ddeMO&ﬂ(CWHT t he Corrpounds of Formul a I 25
Conposition for Oral Adm nistration |ngredient %

W . / Mmixtude bt ¥€1-bagzeeekiudfoh yl207-0%dol-5-yl)-2-phenyl-ethanol CCLXVII

(1.06 g, 2.707 mmol), tert-butyldimethylchlorosilane (0.45 g, 2.978 mmol) and imidazole

(200 mg, 2.978 mmol) in N,N-dimethylformamide (20 mL) was stirred at room
temperature for 4 hours. The resulting mixture was diluted with water and extracted with
diethyl ether. The organic layer was washed with water and brine, dried over anhydrous

sodium sulfate, filtered and evaporated under reduced pressure. The crude residue was



Lact ose 79.5% Magnesium stearate 0.5% The ingredients
are m xed and di spensed i nto capsul es contai ni ng about

wdaom7ogeseach; one capsul e woul d approxi nat e aPCDER1006/068646
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dai | y dosage. Conposition for al Administration
Ingredient %w./w. Active ingredient 20.0% WO

1 [
CPRCRETRR epf ot 08 (PR B o RRROGER  npencguionyts-(2
e 3%yl fvmethybbilanylowy)piphon il aihndl) 1A- 10%1¢ﬁ?é1h>ﬂ\§11@d iagmllew oil.
are conbi ned and granul ated using a sol vent such as

met hgynohesis of Hebehedneslfdniyb B- [ 2 td-h bt vH dingsdh d st ad ydsx@-d -phenyl-

tabl ets ntcl,wl t 20 ng of active
%EM&%%‘%MZ’R"] 5 E&L. tabl et machine. 5

COTTpASDlDIthﬂ of cwr-KxtgllitkAdim (Ni7sMriapeoane, 3r@resio®ntasAdoetit -78 °C

BT o SYT B i Pl g

)5 Qﬁd@le @W[I&Béﬁngu gar ndhold agd N3’CD,INJJN’thrz(rﬂ&%ylethylenediamine

APslBLT i Bresie e e e QYGRE Hae iy ERehy S5 desirred for 1
Howr. antdahal{)@sdﬁltlonT bfpHen girisdtiysitis (3800 engFr)'mﬁed ntrﬂoIP Of frahydrofuran
ar ent er a

nsi o r or.al tration
B RRE R #0510 Rhy i an e oI o S e gaet g °C for 1.5
Rowrand aSodlem Eﬂh@ﬁﬂsdfhd}@aétlbn%&hérﬁ%ﬁdﬁﬁhéd bMthd&[onf @fra saturated
edient 1s di

i njection. 100 m 10. Th ‘F l\fﬁ o(%ve

peeg U e gt R ahpriqcs, T he piSEi SR uAe Sy ATYTES WHD vater
antbditihlyyetbér. THE btgihﬁhzhyéf Wd@sdp&ratdd@ﬁ'aﬂﬂd edthWrink, ?rled over
stirring to make t sol uti on sol uti

F i St e o e PRI TG oo RGO dpe crude
fegidut Bja€ pﬁﬂlﬁm by fiidsh tRfoRehtd gam@t@Ae/h%xmeCImm PEINEBNE give
6|5|6tg?6209‘ I(B%%lﬁal?e%gen%glﬂ?onyf%—?y(tert 1?‘[?/ dlmetl%ﬁ silanyloxy)- 1-phenyl-

ethyl]-1H-indole-2-carbonitrile CCLXIX.

Synthesis of 5-(2-hydroxy-1-phenyl-ethyl)- 1H-indole-2-carbonitrile (CCLXX)
A solution of tetrabutylammonium fluoride (1.0 M in THF, 1.6 mL) was added to a

solution of -benzenesulfonyl-5-[2-(zert-butyl-dimethyl-silanyloxy)- 1-phenyl-ethyl]- 1H-
indole-2-carbonitrile (0.56 g, 1.055 mmol) and the resulting mixture was refluxed for
several hours. The solvent was evaporated under reduced pressure and the residue was
diluted with water and ethyl acetate. The organic layer was separated, washed with brine,
dried over anhydrous sodium sulfate filtered and evaporated under reduced pressure. The
crude residue was purified by flash chromatography (EtOAc/hexane, 35/65 to 50/50) to
afford 218 mg (75% yield) of 5-(2-hydroxy-1-phenyl-ethyl)- 1H-indole-2-carbonitrile
CCLXX as a light yellow foam.

Synthesis of methanesulfonic acid 2-(2-cyano-1H-indol-5-yl)-2-phenyl-ethyl ester
(CCLXXD)

To a solution of 5-(2-hydroxy-1-phenyl-ethyl)-1H-indole-2-carbonitrile CCLXX
(218 mg, 0.789 mmol) in tetrahydrofuran (10 mL) was added at 0 °C methanesulfonyl
chloride (73 [IL, 0.947 mmol) followed by triethylamine (0.16 mL, 1.183 mmol) and the

resulting mixture was stirred at 0 °C for 3 hours. The precipitate which formed was

filtered off and the filtrate was evaporated under reduced pressure. The crude residue was
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WD 2007/ 062996 PCT/ EP2006/ 068646 - 153 Suppository
Formul ation Ingredient %w./w. Active ingredient

wa2@%6Ped yet hyl ene gl ycol 1000 74.5% Pol yet hpCERR2006/068646

gl ycol 4000 24.5% The i ngredi gl%s are nelted together
and m xed on a steam bath, poured into nolds

?%gi‘riegi ﬁe%h?g %}ﬁg&ﬁ&&%@ﬁ t@l\%@éﬁ) n?%%—ﬂ‘gétg %esE@I{TH Lugg L9B-cyano
THeadoleh yn- 2—Mmt—aﬂhyb¢ster53CLP@ﬂr ol atum 10 Met hyl
paraben 0.15 Propyl paraben 0.05 BHA (butyl ated
hy dr Sptitheaisi € 61 @) methQlhm iviétl gthedylseth {IPA HAInldolef 2- tdreonitrile
g(g(glrai nts, except water, are conbi ned and heated to
C W|th stirring. A sufficient quantity of
wat eA naikuﬁbOﬂmeﬁlaﬁfeduﬁoﬁibaﬁid@@@ambﬂlﬂ HdgD5olE2- phenyl ethyl ester

St D4 b ol ioh S ifish Mefie &gy RIS D sl Rlled ac

e @l 2 laque Ol reduHReNEixoNns wae B gioriteulded mdaleed pressure and the

iraaF @ Pl Eiaho SREy U Gl B SRS hEr o010

TR0 & $0/B0Ya6 teiveS0inngo 3 { 2 Aiesh yddigin oals phdndt-edyB M -endole-2-

eI R L MCR S TR T

Hydrochl oric acid nmay be added to adjust 15 pH The
nasal spray formul ations nayB¥epyered via a nasal

spray fetered punp typically delivering about 50-100

m cr ers of fornupaXN,on per actuaty®s. A typical

dosi schedule is 2 Sprays every

Exarrpl e 57 SchTng Hurmer—Ser ot onyn TT‘Eh‘S’porﬁflér

E‘Pﬁg A AN EOXS 0 sBciNt | '

Pr oxi mt SPA) The sc ) assay of X anple O N\
was used Yo deternine th nity of |ipgasdsyat the

hSERT t ransporter by conpeti tfon with [ 3H] i

-Gt a6PYAm WO 2007/ 682996 PCT/ EP2006/0968646 - 154CCLXXVI
Scintillation Proximty Assay (SPA) works by bringing

r adi SynitgaRG Bt Pi-md61-8S8-3-phenyl-propionic acid (CCLXXIV)

To a solution of 3-(1H-indol-5-yl)-3-phenyl-propionic acid ethyl ester CCLXXIII
(0.48 g, 1.6 mmol) in ethanol (30 mL) was added water (ca. 5 mL) followed by potassium

hydroxide in pellets (ca. 0.6 g) and the resulting mixture was stirred at room temperature
overnight. The reaction mixture was evaporated under reduced pressure to remove the
organic solvent and the residue was diluted with water (50 mL) and diethyl ether (50
mL). The resulting mixture was acidified by addition of an aqueous solution of
hydrochloric acid (1 M) and was extracted twice with diethyl ether (50 mL). The
combined organic extracts were washed with brine, dried over anhydrous magnesium
sulfate, filtered and evaporated under reduced pressure to afford 0.42 g (98% yield) of 3-
(1H-indol-5-yl)-3-phenyl-propionic acid CCLXXIV as a yellow solid without further

purifications.

Synthesis of [2-(1H-Indol-5-yD)-2-phenyl-ethyl]-carbamic acid fert-butyl ester
(CCLXXV)

To a solution of 3-(1H-indol-5-yl)-3-phenyl-propionic acid CCLXXIV (0.43 g, 1.6
mmol) in tert-butanol (10 mL) was added, under nitrogen atmosphere, triethylamine

(0.18 g, 1.8 mmol), followed by diphenylphosphoryl azide (0.49 g, 1.8 mmol) and the

resulting mixture was heated at reflux for 3 hours. The reaction mixture was cooled to
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em ssion. In this assay, the receptor- containing
WwWOorRouneaIes were pre-coupled to the SPA beads apdi/EPm06/068646

bi ndi ng of the appropriate I‘_3]1(75|I10| igand to the

transporter was neasured. The Tight em ssr on was 5

n bou n e?zﬂ efnl ga%ﬁj i 0 ﬁgfélggedl?&ﬂgb%srsﬁ% g%?g?b res1dfue was

dilgtdmith r@ﬂt»& peritaty (3bmbrantt whihad withl aarﬂqu@fusenblrlgy of citric acid
H} P%Ja?eﬁr)a sa?ggeﬁ%%& 5'&(31 &g@%?%ﬁ%ﬁ%lﬁrbdna&%nd b‘]rme (ca. 10-20 mLL

arnacol . sta expr essi
ool intaen). WB«EEI‘Eamﬂe/errwammdm@r wiltyldremsdbdivgrDivEute, filtered and

P AR 11 AL S 10 BT ESH8 8 20 s e

eflish chrenatobiapbe dlebcalwﬂimq, UPEO10 BYRS) mived). FES( 96y yield) of [2
é}{f?-i%ﬁﬁg-gf@ﬁgaa}'égyl"&h 17-cYfBhii eﬁ:&‘cpzse%%‘% 6% CE %1or1ess

6s and resuspen
fim.bei ng used in the menbrane prepar atl on. Cell
menbr anes were prepared using a nmenbrane preparation
buf f Syntkdsisa® [ IFMH'IHRHCS»S( leZ?DHh)lvl &akl] -mehir anies QRIDEXVI

repared froma si 5x109 cel l.s. t otal 15
R B A b Pk G S By L pfilitroseh
nRthsphert,ab aadokhtivg ©F (2} (Misdgl-5- gﬂbre pﬁmppgﬁmucerbm&c ddi€rert-butyl

SRR maddbarty Panitut dHaRdp suingdne spping mixure

bvhﬁh@é&id z@&efhﬂ&‘dﬁ %mﬁiﬁﬂeéﬂﬂhh rffalf:tle&hmb;uﬁlfe&{/as chBbleeto _rcr’cl)n(1:l
secon cent r fu t(J , e et.. was - N0 eni
zrﬁa?%ar wigma bt F P Besr oo ol S e ARG L f®) was then

rtTMﬁmgeadddythe mﬁbrngmlexﬂ@é WaORETANEDE | alhlothrrﬁerdaatlon

red at
@g%ﬂfq V5t ‘feé%! ap%i&}g? ﬁ\e? glasywzfségg)w F%% &@f? BFAtFrathedHitrate was
SQpBidtely iritetfekivaad ggbﬂre 1M INElyellowpdil. Thi) crdk fesitige W@i gurified

b RSB PP Oy MROIN B Gl o 5 peereto- 1

Inagl- sryl)ui ABSy-evh A - e BRCkAmd CBLRRWK MOQQSUSMAGI .

seri al [putl on pr ot ocol The test corrpounds wer e t hen
transf erred 25 (201/ wel ') anﬂxatn_h@ ke H -G tal opram
radi ol i gand was added at 50 piwe Menbr ane and
beadEoipgtatigivepared to a rati o of 10g 0.7 ng, with
0.7 piy MR ﬁ%@?z{ %@E'fop@@gfér b%ﬁoﬁp I@t?ﬁ%%}éfoﬁqgﬁged as shown
per well. 130 I" of the nenbran bead m xture was

de foltosvin g Babless ApctivedpgrediTn oni' Aetivesempered waslusekit the Tables
ledind, toﬂn‘?&@o‘fﬁi?@dﬁﬁr&{ﬁﬁiso@f:orn‘ﬁﬂglhour’ and were then
counted on a Packar Count a generic

Scintillation 30 Pr rQ@mﬁOISmOAclehOral:Admmmiratmrht ocol

DCL L 'l gy r\allgc I_UVV I:I I I L,I CII\, IVU I ||uI y
Reg |%ﬂ|’$¥€,&hé@ 50- 35. 00, Region B: 1.50- ’56 Ogcw&unt

Ti rreAétmenngredlenﬂO Background Subtra¢t: n@bé%

l_lal'F |='FD f‘nrrar-+|nn RO~ hnanr-h Inr~||to+nr- +Ql c

Pl atle?%%ge bl ank subtraction: No, Cros$ tal Kor&uction:

Q’T)Ma@ﬂ@uﬁﬁlsﬂ&b]ﬂa&l tron was cal cul ated|Tor eaeh

r‘nrr'nmrnr‘l test ed [((‘nrr'nmrnrl counts 35 per mnute (r‘pl\/g

at maxi mum concentrati on- Non- Specific CPM/ Total CPM *

100] Thé’@g?é&%?l/t%g A% dPel dg@%ﬁ&@ 1Q@&Qﬂﬁ11€§coﬁ5§mﬁ§ gbout 100 mg
0

concentration producing inhibition (1C50) was
BReh Q1A IR SR PR aaﬁrwréﬁtstarteel d{byilosigsear curve

fitting techni que widoh GtiiouifbyoRas@thkirhtidtsi ng t he
follow ng equation: mxX - mn

Ingredient - % Wt./wt.

Active ingredient 20.0%
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y= +mn 1+(1C50/x)n where max = total
non specific binding, x =
wo emvee2ogonmpound and n = Hill sl ope.

di ssoci ati on constant (Ki) of

ch
deterrri ned accor di ng to t he met'ho

od of

PP

bi nding, mn =

concentration (M of 5 the
The i nhi bPCT/BP2006/068646
conmpound was

Cheng Pr usoff
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t he %égh mﬁgt\é,ﬁ?e above procedure, co
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ILII l\l} UI

oun s of t he

[ nveﬁtossuarmelﬂceseﬁmm to have affinity

Saf nf nnl ] f r:\nennrf ar I:nr nv:\n‘pl n

f or 2% man

6- (3A%yl ani no- 1- phenyl 10 76.5%
pr ODFW(Wlﬂﬂgwolﬁdlﬁ@r bonitriTe exhiprtedi@g I CoO of
approxi mat ely 4 usj ng t he above asg Fxr—mpl e B8

a\
r4

Scr eeni ng for conpounds active at Human Nor epi nephri ne

Tr angpoOMm! tg?é'dle(nl't‘sf\ﬁg):ombﬁﬂeﬂ An@
SPA) 15 Thi s assay was

gl%‘h'u[httéd Usitd LIV OXIHIak Ynethanol.
determ ne the aff

he fqr@lé}#a@nﬂ%ﬂleﬂ dees Rl@rfqrfrlzsﬁglﬁs riellpts hgont@ipimg @b Hrme Of active

|n|t

&ﬁlﬁodrﬁhﬂwﬁh'\llnséﬁ)%ﬁr[h@e tabfet hiaching, hSERT assay of the

above exanpl e, recept
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pre-coupled to the SPA a farQral |As

merrbr anes wer e

dppl é érﬁ I dUI UI I gdllu lU llle ll dllbp
neasure The 1ight enission was proj
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exprS&Bum@hiceuianbl nant hNET (C one:

HEK- hNET0 #2) wer e

e with 1094 ERQ

1997, 30, 2491
(DMEM-hi—gl ucosge
300 Eﬁmﬁ@rfgenand 2 mM L-Q ut ani ne) and

[ rQ:]c%%\t ed at

37 prpgnpaw{gehuz Cell's were released
flasks using PBRS faor 1 25 2 m nutes

TTomes g ure

The cells were

subs@Eﬂ!i]é‘ﬂﬁtq:‘i]?“cgé‘i]trl fuged at 1000g's fq

¢ 0% so
preparation. Cell

r 5 APAStes and

T tﬁlgsgb‘ﬂlﬁdlle

nenbranes were prepared using a

menbVeagenpKéNarderbigrCouf f er of 50 nmv

TRIS tpg 7.4).

IC IJICIJ(J.ICd fIUIIIa DIIIuIC ethe
(7. 5X?gg Cell's tot al). Cells were hofpgeni tz’gg uél ng a

Pol yColoningsetti ng mediumfor a 4 second burB8t)mg The

42 NONOvao f ar

ﬂ hnrmnannf e \Was t han cent r| 'F ||garl at

mi nuPE&HeE K W@teguper nat ant subsequent!|y

“TO5 vvvl\

di scarded, and the pelTet resuspended V\/Ith fresh
buf f After a sec centrifugatign el l et was
- hoRbSHRRY dh ek g £ 61 R ot st dton’

det er m ned duri ng t he aspaynteld Pofablaon Menbr ane

nnrtl ons were alj guot ed 1n 3-6 rm/ m (\Ar \/\ and

stor@cgr%ﬁlentso C. WO 2007/ 062996 PCT/ EI32006/7'0W86’2F6

_1_50 Abti'\'lelh &Jléﬁtll rne ldUI UI I gdnu \/—\ll[:‘l ‘>lldlll %5
TRK942 or Perkin Elnmer Cat. # NET1084, snemfg i C

act i chtnym Ctdogde Ci / mml st ock concent rat i ghto maRkigotynic

...... NV - a W V|
J

(pH'7 4) buffe S vve\rfeomused f or

Scintill atl on Proximty Assay | C50/K; determ nation.

Conp?ﬁle ac%lve in gre({9 ent is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.
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5 invention were diluted from10 mMMto 0.1 nM FAC (10
poi nt curves, whole log /half log dilutions) via a

di | uti on prOL/BRWNG/068646
The test conpounds were theqlgggnsferred (201 /wel 1)

and the radioligand was added at 50 Wwell. Menbrane

and beads were prepared : - Q. 10 g: 0.7 ny,
with 0.7 my_ PVI- WGA AmseBRSiRRL él—ﬂ{laégro%# RPQD282V)
addebthgostientel | . 130 1 of the nmenbrane|10 : %eadt.

mvwtiura wac addad +n tha accav Nl ot o

Tha m vt iir ac
Ccrre uuuu] PI T

wer e SEIMEETER st and at r oom tenperatureIégﬁ one

L= 3 oy

hOUFPo]@ﬁHyM@d'ded]QOO(DOUHt ed on a Packard Igp&aunt LCS

a_generic SPA_counting pnrotocol settilnas (Eneraqv

RangBoly¢tBenegl sl Fi¥ty  Mode: Normal, Regi oR+A%

I 50-35.00, Regionm B 1.50-256.00, Count Time (mmnJ.

0. 40, Background Subtract: none, Half-Life )
Cor r Bkg ingrediands areynsien tagstice apdrrixedging: stea pathngn dpeitigd into
ORI RBALIAR: 2 8% tofdl ReBht. 15 tal k reduction: Of). The %

i nhi bition was cal cul ated for each conpound tested

[ (Compound CPM at maxi mukeriesldennplatipin- Non- Speci fi c

Pt gt ePM 00— Thre ctoncentraton grocT g
5096I$¥ﬁ§|t|0n (1C50) was detern ned u3|nq%gn

i t er Attiveeompouhiinear curve fitting techni §@e2wth
A@ti“ity(ﬁasc/XIfit gstrg—the—foelowhg cqﬁation: Fre¢
-rﬁ%% y =+ mn 1+(1C50/x)n wher¢ nax = total
bl ndTwegn 60 N = non speci fi1 ¢ bl ndi ng, = cancentration
nd n = H Il sl|laope The
_gN@Tﬁﬁ_ﬁgﬁﬁﬁgsLedfcggpgund_a”M A Hdl—slope—Th
i nhi Bits i ssoci ation constant (Ki)|of @&ach

CONPP&fSlattige det erm ned according to {
Chenqg-Prusoff and then converted int

he ngpnhod of
h_negative

| ogaMethhPpBRen of the Ki. 25 Using tf

e ab8e

PrOCP arpERpouTds of —theTventTon
have g?f?nltv for the human norepi nej

WeT cofogUIld to
bhri ne

t r anBHdr (betylatebhydeswgngligle)3- (7- Chl or o

Oy QA _haony ] o~y Ay et

1H i Addl -

+aod o 1

| nhban ! 11 At no
Sl Al MITCTTYy1 MTHUMNYT ] meuityl arr 11c - T©

hy N
' Jli u LAY

of ag%fgxinately 9.0 using the above

assay. Exanpl e

59 30 Screening for conmpounds active at Human Dopam ne
Trangporter. Using a_Scintillation. Proximt (SPA) o o
Thi A SE 1 ngre fischred b P kPPt 3y Fiiefg dgont sorc winn
ktirgapda shfficicnhqualopaot weter dtrabospa°Cey thby addodpeith tigorous stirring

i Sk apsrRIENS g 30 HhelBen ol 7Y 55"

expressi ng reconbi nant N4l SpeiydFormubitiahnned wi th nedi a

o s ags 20

S0 PR O 02585 asrent e

torfpeiiraidraeyepared as nasid giredfoain ulifiofs Wit fobh¥u@didns ofteinlally

wer e pl at.ed. fouy. eri

I
SPpre

our

%}nﬁr@(ﬂfng%%l CE élF, lrf(i%rogxrg]té]l% 1%@0(;1&%@@@%%61%8 s%i sno um

wdib &:8um copAcHiialose|dextFede, eihe tik&GHy@lothlpliated mdyteradded to adjust
Eﬂ; E’l[%rg n\égaiﬂggg\é)g%té]ia%o%g glrzrllytblg %elcl:\?elrfl:d \Q;ll gtngssél é'lpsfgnp %e%?ed pump

typically delivering about 50-100 microliters of formulation per actuation. A typical

dosing schedule is 2-4 sprays every 4-12 hours.
Example 57

Screening for Human Serotonin Transporter (hSERT) Antagonists Using a

Scintillation Proximity Assay

(SPA)

The screening assay of this example was used to determine the affinity of ligands at

the hSERT transporter by competition with [*H]-Citalopram.
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5 3[H vanoxerine (GBR 12909) radioligand, specific
activity approximately 59 G /mol, stock

weoncoevat i on, 400 nM and 50 nM Tri s- HC1, 300CTEP2006/068646

NaCl, (pH 7. 4) buffers were d for Scintillation
PrOX|mty Assay | C50/K; determnation. Conpounds of

t he FAG .
(55 SUBRLADSGHR LI 88T ALY AL BN o
arOBanmthllboarbksczOImnuw snglualat@_ Oglpeinmssian. | lntthisassay, the receptor-

PSR lmerﬁgﬁng‘sow%pe?)}%%&?ﬁlé/@{oethggﬁg s aﬁd%@l@ﬂgdﬁ% of the

roomt énperature nut'es vvere
gmunpiede onlicligrad kathe tTop@otatvas @8aswuedererlight @RAsion was

%{%@Bhﬁ(ﬁ%}]%rtgg gﬁggg %ogﬁ%%a%gﬁéﬁﬁ Pﬂb@n& ?Adnol o%m&) Rf‘o%uced no

Qe @ha rdsmid o€ distant pltosins,ty o sainéibhamt (bdchiok elsangjt wramfarbn

cal Ry S5 e SR HUE b B P mal 705 A B

@Xpresainig menondomae hSERT ivene MomtSpetwith me@EMDMENhhlgmgMcbse with
00]...T d 50% i nhi bj t

s BRI BT S BB B8 S et i s o

CullvRe rdidabdd MEmIBRHRI e Mﬂg‘PMk YQHMm%@e%e/ﬂﬂs Elifs were

using the follow ng auatlon max - y= +mn

TResTsorly pen trifitged at 1;9& gsforgrrainugis g ﬁ@susnﬁnﬁedrmr%ﬁs prior to being

ﬁ&@%ﬁﬂ&n%ﬂﬁﬂn@%reﬁérmoﬁoncemrat' on (M of 20 the
tested conmpound and n = Hill slope. The inhibition

di sseell membranes ﬁ@fe&ﬁﬁpf(f%ﬂ ysipg a megptagopfspiratomastfer of 50 mM
@RIE?{p‘Iq naf @QratdibPfet Refche NP sifieadeRY l5§ﬁf9ﬁ:ells total).

converted into negative logarithm (pKi)
Ealds ware h@ﬁnoagnzqﬁlélsm@v%ﬂﬁr@t@e@mé sy deintid saspnd h@rst> The
hOMB M RNy NRE & Eund &cPatrl@\(%Ox@fofr i18difu @ thd i etHARRR

dopani ne transporter. For exanple
sthsqquen iy Fesn avedjand @psczgdyql )a.nd Pl pellet resuspended with fresh buffer. After

B3RBRA )féntﬂfu%@ﬂ&] tﬁ'@f)emé][ WA TeNforeydehREd &4 91%\/\%&5@ aoﬁnal volume

approxi mately 7.0 using the above assay
é‘?té@élﬁ?d ﬂm@mhe@ﬁsabiaiymeaéb @@@cbmwrWtsmqr@ﬁleq@rﬁ@demtmg/ml
{1 Ctlofl Sﬁ’g@dl ments thereof, it should be
Eﬁ)era S0d by e skilled in the art that various
ch anE@SScEYﬁﬂEﬁoﬂﬁBftﬁurﬁ[tsi AU Q) 1Q i Gr iEAbien S 8O &tMtIuiseHia and 300

Wi d rti fromthe 30 true irjt.and.scope
ﬂ%&%@éﬁﬁpﬁﬁ bﬁr%%fsaﬁ%ﬂeflflg%ﬁd- grﬁ’ﬂvo%%ip qfft%%mvs%owg} e bted from
RV £ ®0. 1 a0l pﬂltcAca( 10@b1ini etitvay, whioleUad /Half,lo gT@ﬂLﬁfOin@j via a Beckman

[0) SI On 0] roces ocess ste
%{05%3 uflﬂ%asﬁfa@éﬁ?%*p Bl '51%0‘6%685@08?8% figge then transferred
%Oﬁglgﬁﬁ) érﬂivtﬁ@ﬁ}ﬂnc ﬁl)i)rt félald]% @Jdd@@%‘d [Pwell. Me 8rane and

ed to be wi thin e Sco the cl al appende

beidetere pEROT DV | PGE: ER20Q @h@ﬁ@@ﬁ@; PYT-VBEAQLAMEm
1. A conpound of formula I: Ar RRd 3 R1~Y p NCR Ra
RindrpCat# RPQO0282V) added per well. 130 ul of the membrane : bead mixture was

added to the assay plate. The mixtures were allowed to stand at room temperature for
one hour, and were then counted on a Packard TopCount LCS, a generic Scintillation
Proximity Assay counting protocol settings (Energy Range: Low, Efficiency Mode:
Normal, Region A: 1.50-35.00, Region B: 1.50-256.00, Count Time (min.): 0.40,
Background Subtract: none, Half-Life Correction: no, Quench Indicator: tSIS, Platemap
blank subtraction: No, Cross talk reduction: Off).

The % inhibition was calculated for each compound tested [(Compound counts

per minute (CPM) at maximum concentration-Non-Specific CPM)/Total CPM * 100].
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51 or a pharnmaceutically acceptable salt thereof,
wherein: pis0O,1or2; 10 Yis Nor CRe; Ar is: (a)

wo pabaloylocel ected fromindol -4-yl, indol-5-yl,PCT/EP2006/068646

i ndol -6-yl, and indol- 7-yl, gh optionally

substituted; (b) indazolyl sél'82ted from i ndazol - 4-yl,

*gg??%%le?t?at}gn ngo Hﬁ'@}ﬁ ? O% 1{1&1: 1t183/1?%% °ofvg%ﬁ6§eﬁ %%ﬂ g ﬁlal%}atlve

geth-@utzgr(j:ufved“mlpg/tepMQ[leBh Bicpyity BasaZX]fit using the following equation:

pyrrol o[ 2, 3-b] pyri d-5-yl, pyrrolo 2, 3-b] pyrid-6-yl,

and pyrrolof 2, 3- b]pyrlqr aphinonal |y

substituted; (d) benzim darzel(ydsoyel)jected from

benzi ni dazol - 4- yl, benzi m dazol -5- 20 yl,

benzwherganay = éotpl binding, Bemz mandspesific hlyimg eae lfoncentration (M) of
ttc'a %ﬂaé YpoudRRhin t“¥ﬁ€ sloé@ )Thl%%ﬂﬁgftl%ﬁ%ns\él)cﬁ‘t%ne&)tn@ﬂnt (Ki) of each

uran- 4-vyl of ur an-
b@nmfnﬁr azm6de,t¢rmla¢m ageqrdifeu tarthy - lgmrsthOéa@h (denpdiadofy and then

| ected f
BB e o B o eyt O
benzbsihg dpﬂw@@%pwcedlan@omwhbgpn gnzerztlg,n weredgeird to have

i I Ly, fir 3
RERE R Hobn IR LR G, BGRANAAS s SELFRRAL 1 Athy
BW@YBer@)@iQ)B -C?E@@Inltrléﬂwhlbmtpd 21) ﬂi@foIOff apRiosi ately le usingrthe above
%Qa h) benzot hi azol yl sel ected from benzot hi azol - 4-yl,

enzot hi azol -5-yl, benzothiazol-6-yl, and
benzot hi azol - 7-yl, each opt i BxemplgS8substituted; (i)

benzi %é&@g_g cérﬁbz?&ﬁ&%c{we%ﬂﬁ%%ﬁ%ﬁ%hﬁnx 'ransporter (ANET)

benzi and
benzi soxazol - FEP7OPSY 068646 -

159 ﬁn)s %ﬁg%?&%ﬁ t(?a& Pﬂlm§ %C %fhgqy ir lp%hdsl for the hNET transporter by

ben2|sot enz | sot
benpétionhyidy DH16Y Iyd)xeand Bemzths bSERE285hy @’ﬁ thk abgte)example,

f&gﬁ})f Qé(%tal‘?l?ﬂ elﬁér%gran{g? {%Ilerbgg l {)lﬂ)led yo th f?g%leﬁ(ﬁ a%d%ile binding of
t_he&pp;dwx&temadmiigdndﬁoohqtram@bﬁct was mp@med The light emission was
&ro%@%iﬂ%g{o the g%l%lungofgo:]b:ug?l;;&ioﬁgand, with unbound radioligand producing

dro-1
nosgﬁﬂhydro i ndol - 2- on- 6- yI and
1. 3- ReRYSH 0k MR s G’ Bk 77, Pharmacol. 1997, 30, 249-258) stably

expressing recombinant hNET (Clone: HEK-hNET #2) were maintained with media
(DMEM hi glucose with 10% FBS, 300 pg/ml G418 and 2 mM L-Glutamine) and

) PDETNZT SOXAZ0I

incubated at 37 °C with 5% CQO,. Cells were released from culture flasks using PBS for 1-
2 minutes. The cells were subsequently centrifuged at 1000g’s for 5 minutes and
resuspended in PBS prior to being used in the membrane preparation.

Cell membranes were prepared using a membrane preparation buffer of 50 mM
TRIS (pH 7.4). Cell membranes were prepared from a single cube (7.5x10° cells total).
Cells were homogenized using a Polytron (setting medium for a 4 second burst). The
homogenate was then centrifuged at 48,000xg for 15 minutes, the supernatant
subsequently removed and discarded, and the pellet resuspended with fresh buffer. After
a second centrifugation, the pellet was re-homogenized and brought to a final volume

determined during the assay. Typically, membrane portions were aliquoted in 3-6 mg/ml

(w:v). and stored at —80 °C.
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Ri is: (a) aryl selected from phenyl and naphthyl,
each optionally 10 substituted; or (b) heteroaryl

w@edeot®os f r om i ndol yl, i ndazolyl, pyridinyl, Pp¢i/EPR006/068646

furanyl, pyrimdinyl, pyridagHgﬁL, pyrazi nyl ,
oxazolyl, thiazolyl, isoxazoly i sot hi azol yl ,

i m dazg! - ' ' |
o oA SOy RS AT B .
béR208h srasHsragtivitr: 768 £oxamphytiock eqcthnt@mqmrha?lzw M, final

(?cﬂﬁ%%%ﬂr&t%tneg 25e- bq\)l %H& '58 ?ﬁlél 'Il%lssﬁéﬁ t3b6 F‘hﬁ ‘%{ﬂ@l}/(&)ﬁetﬂ buffers were

onal Ty su fu eterodary
ngﬁdlfglaﬂidnytﬁllatl@ﬁ)Pr@ymhtcya’lska}'llfiaﬂﬁwetermnnati@@ Cympvuade bietdie

%b?é/ qli(\%:re?i?g e@%r (ibtﬂ Eg pqqﬂ\g?AP/ 1'0§I né)%ﬂ%l\iegx%{o?@l?g;{half log
diutioyls) vier HeﬁkmmBmka@OO ogeg hegriahdtlintiqrhgromcot. chtertesto
EtbEri e Pen R SESE) GIRbEIETF rfelERg e added at 0

I I
T
alvEyWGA &&eﬁﬂamsoea@y@aﬂgRPQ%@W )éUded/% 2;&&&17/1@@ BP&Ghe membrane
PCT/ EP2006/ 068646 - 160 hydroxy; . al fluoro; or

heaf eadra s adsleg to Bisaswsy prge. ahy wt@@gyﬁwovw p el at room

E&nﬂ%?atﬁf&cfof@n@l%rt He1 wée @ﬁent Quhdch 4 %léardaf (ﬁ)@iﬁﬁl@ﬁ@g th generic
S]%[Xp orma five or six nenbered rln%g]t_l at Otlonal

y
QeI o tosalfiettingp HEn cpgst Rangsi Iy FdepNpgnalpRegion A:
280.-38;00, Region B: 1.50-256.00, Count Time (min.): 0.40, Background Subtract: none,

Half-Life Correction: no, Quench Indicator: tSIS, Platemap blank subtraction: No, Cross
talk reduction: Off).

The % inhibition was calculated for each compound tested [(Compound CPM at
maximum concentration-Non-Specific CPM)/Total CPM * 100]. The concentration
producing 50% inhibition (ICsp) was determined using an iterative non-linear curve

fitting technique with Activity Base/XIfit using the following equation:

max — min )
= + min

1+ (1C50/ x)"

where max = total binding, min = non specific binding, x = concentration (M) of
the tested compound and n = Hill slope. The inhibition dissociation constant (Ki) of
each compound was determined according to the method of Cheng-Prusoff and then
converted into negative logarithm (pKi) of the Ki.

Using the above procedure, compounds of the invention were found to have
affinity for the human norepinephrine transporter. For example, 3-(7-Chloro-1H-indol-
5-yl)-3-phenyl-propyl]-methyl-amine exhibited an ICso of approximately 9.0 using the
above assay.

Example 59
Screening for compounds active at Human Dopamine Transporter Using a

Scintillation Proximity Assay (SPA)

This assay was used to determine the affinity of ligands for the dopamine
transporter by competition with [*H]-Vanoxerine.
HEK-293 cells (Tatsumi et al., Eur. J. Pharmacol. 1997, 30, 249-258) stably

expressing recombinant hDAT were maintained with media (DMEM hi glucose with 10%
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Re and Rd each independently is: hydrogen; or 10
al kyl; or Re and Rd together form=0, =S, or =NR,

wob@res29Rf is hydrogen, alkyl, or -OR, wherBCTIERI006/668646

hydrogen or al kyl; or one of 7and R3 together Wi th
one of Re and Rd together mnth the atons 15 to which

PR RoBendl aRRRA NS iedh o Raold e r ook i 5 €0
g:lelﬁsacére laﬁdd%i%ﬁkéo%g\'pﬁgﬁ%&xgéghg?geony ;Sztldgﬂggf;gﬁ%rrﬁfely 30,000 cells
oared G ﬁ?gt Q@ wis, OPHHE A1 Cal @@teé%weélrﬁlttﬁﬂ Jitup pyffer was
hpetedd Sol the EdMIhteSndth gg anﬂEﬂxéIOB Qlte wadhey. €ach

o DR 80 oty b S oy 5
coaael stgcléléo-nc@tﬁﬁﬂloﬁ haoanal And S‘UJIQM TflbUHEUL 3@ mEPNLC), (pH 7.4)
yrrolo[2 3- ridy sel ect ed
Yhferg pefesisad Btr%mtlaatzpwt’row@w 6?%{’ KoK BfpyRinatisn. gompounds

obthe Q{\theﬁvv@ﬂeﬂﬂﬁl&é&t@otw 10 ko 0.1 nM FAC (10 pomt curves, whole log
yrrol o] 2 d-7-yl, each optio

deg ¢ tétﬂlS> ea aﬁ’%ﬁéﬁr’é%%l@t}tﬂi 28@%%& 'ﬁéotpemé [dilptipm protocol. The

e Rls vepe élﬁmﬁled to &anﬂ at rbog @ﬁfﬁ%@dﬂﬁt‘é fé‘ic%ﬁidt& L wbRitRan
1, wherein S , indoly pyridi nyl, each

eFunig Qiha Péck@fft T%ﬁ%rw L§§b% gffnteUF SBA Csunttrrﬁepretﬂ?abﬁﬁalgs Count

@ﬁﬁ@(ﬂtinggou@ BdcRérBuAd SWB@ARI dbneagiir-offe @%r@&%nf%%ohé Qu¥Ach
|ndepen ently hydrogen or alkyl. 6. The conpoun

St éatemat) Riank syfpeacpy’ Racehip s katicdudtipds Offen.
WO Z@QJ 7ORR A PG BRADAY f@@&fbﬂ@ompo&ﬁé tegtedgt@ompound CPM at

conpound accordin to claim1

DO HB CORGsAHRLoN-Gfon-Foesiig @Myﬁetah%%gé@pl Bhegeonpppyration

ﬁ%@tﬂ@@O%‘iﬁHfb‘i’tﬁ&ﬁ(l@%) Wa@ﬂ&bﬁnm%‘@ﬁilﬁg Qn ¥é1§t1@'hon ﬁnea-fQﬁrve
r‘r‘poun accord ng to claim1 of fornmul a;

Wmertecﬂanme vth 4\CUV<1}E>’ BasehkHit aie s th feﬂpwlgéae@tﬁnam e

salt thereof, 10 mhereln max — min

B (1C50/ x)"

+ min

where max = total binding, min = non specific binding, x = concentration (M) of
the tested compound and n = Hill slope. The inhibition dissociation constant (Ki) of
each compound was determined according to the method of Cheng-Prusoff and then
converted into negative logarithm (pKi) of the Ki.

Using the above procedure, compounds of the invention were found to have
affinity for the human dopamine transporter. For example, 3-(7-Chloro-1H-indol-5-yl)-
3-phenyl-propyl]-methyl-amine exhibited an ICsq of approximately 7.0 using the above
assay.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.
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R2 and R3 each independently is hydrogen or al kyl; and
Ar, Y and Rl are as recited in claim1. 10. The

W@ o0po62de according to claim 7, wherein Rl i s ptERER1006/068646

indolyl, or 15 pyridinyl, ea % of which is optionally
substituted. 11. The conpound according to claim?9,
wherein Ar is: indol-4-yl; } 5-yl; indol-6-yl;

i ndol -7-yl; indazol-4-yl; igggggP-S-yl; i ndazol - 6-yl ;

i ndazol -7-yl; pyrrolo[2,3- b]pyrid-4-yl;

pyrrol o[ 2, 3-b] pyri d-5-yl; pyrrolo[2,3-b]pyrid-6-yl; or
pyrrol o[ 2,3-b] pyrid 20 7-yl; each optionally

$ubsti t ut ed cpintpouodef farmulaol t hree substituents each
of which is independently selected fromthe group
consi sting of al koxy, cyane, Ryl, halo, -S(OrW

and -C(=O NRV; wherein r ks a nteggf fromO to 2,
and each of R', R9, ang!®h [ endent |y hydrogen
or alkyl. 25 12. The conpo ,accotding to claim 11,
wherein Ar is: indol-4-yl;Ri&ol-3Ryl: indol-6-yl; or
i ndol -7-yl; each of which is qptionally substi t ut ed.
13. The conpound according to claim 12, wherein Ar is:
pnapharbragéutmally sudeptalide ydlt themoh) opti onal |y substituted.
% m%4" The conpound according to claim 11, wherein Ar
I's: thazol-4-y|; i ndazol -5- yl; indazol-6-yl; or

i ndazplis@-1ydr;2; each optionally substituted. WO
2007/%628968PGI/EP2006/O68646 - 162 15. The conpound
accor di'hg ¥ I%1aiml4, wherein Ar is: indazol-5-yl or
i ndazalkis: 6-yl each optionally substituted. 16. The

d di laim 11 ' ' .
COMPOTS, 650! OB SIELEY Mty UL Sy g ndo
pyrrol of 2, 3- b] py+yi,@adr yptionally pystiwket; 2, 3- b] pyri d-7-yl ;

each opti ally substituted. 17. Th onmmou .

accor di ﬁg ﬁ’g cl édﬁ’?oﬁ ,Se\%ﬁgffgloﬂl lﬂpazroé'%@atlggﬁ?%yyl’ indazol-6-yl,
subst i tgt ed pé!&ﬁcbin@hﬂ)lﬂ-—jd] @xgth ioﬂt-i&&zm!y.suEY@itﬂlgd; The9
compound accordi ng t i m erein Yis .

e Comoari nokBfelb P B! e Fro ol 4 Trigrd v
RS s R4f/ N 0Rﬁyrr(b\lo(Zgﬁb]pjéidLS—yE§y1\gvhjbl[§,'8¥b]méric86«l’:}m and

I nteger from to 3; nda. ach |1 ndependent I S:

hydr ocen: ot koxosra iR bR oF Righ e PHoRRE plcuted:

(d) benzimidazolyl selected from benzimidazol-4-yl, benzimidazol-5-

yl, benzimidazol-6-yl, and benzimidazol-7-yl, each optionally
substituted;

(e) benzofuranyl selected from benzofuran-4-yl, benzofuran-5-yl,
benzofuran-6-yl, and benzofuran-7-yl, each optionally substituted;

() benzothiophenyl selected from benzothiophen-4-yl,
benzothiophen-5-yl, benzothiophen-6-yl, and benzothiophen-7-yl,
each optionally substituted;

(2) benzoxazolyl selected from benzoxazol-4-yl, benzoxazol-5-yl,
benzoxazol-6-yl, and benzoxazol-7-yl, each optionally substituted;
or

(h)  benzothiazolyl selected from benzothiazol-4-yl, benzothiazol-5-yl,
benzothiazol-6-yl, and benzothiazol-7-yl, each optionally
substituted;

(1) benzisoxazolyl selected from benzisoxazol-4-yl, benzisoxazol-5-yl,

benzisoxazol-6-yl and benzisoxazol-7-yl;
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and -C(=O NRV; wherein r is an integer fromO to 2,
and each of R', R9, and 20 Rh is independently

whyaroeom or al kyl; each R6 is independently: BERBR2006/068646

cyano, alkyl, halo, -S(OrRf; 1%gd -C(=O NRV; wherein
r is an integer fromo0 to 2, and each of Rf, R9, and

Rhis ind ?endﬁgfzills}]ﬂtﬂg%%ﬁﬁ gq&t&fzfg%g%hﬁlﬁcﬁﬂﬂzﬁgﬁ—aleeﬁ%Gthlazol—

R3 are as ec:lte € CcOo
according to cl énylnbt@mmz@fGaylmlldlbsnamthxandﬂ yb;

subst i t ut eﬂalphﬁl@s infl! sel8RLd RBA ihdo dﬁaﬁﬁ%ﬁ IB&I({JlﬁldS ¥}, dndolin-6-yl and

pyridinyl npound accor gto c
wher ei n one of F@lotmld B30 s hydrogen 30 and the other

:que?;k%l m E TIP? ﬁﬁ@QqR%ol%Sgil(gﬂQ%e& 90&1] jﬁf’) ﬁﬁﬂ]’}%}r& 1nd01 2-on-
or cyano. WO 20&Fl, OQZDQ@dRCTHCEPZ&ﬁGE%S&EmyerMQQ on-6-yl

The conpound ac%g([g%qghg@m 1&1@51“&%87?(”“ ein R4 and RS

are hydrogen ound according to claim 19
of tthsorrruIa R1 R53R4NCR z R N65(R)mIV

wherei n M0 E%l se'fé%ted'?f‘o gnﬁﬁa@{tﬁ\éaesacﬁ %ﬁg&%ﬁ‘lyi :

claim19. oun larm
thefornula Rﬁlt(s%l)edmRz NN-RB R1 V 10 wherein

m Rl, R2 reci in. ¢clai
19. 26. Th%bRS ﬁg“ﬁrr?&?%g%%‘?%ﬁ% “‘?@Vlaﬁl%a%oﬁav\#y’glr%}ﬁ’ flenyl
is selected fr ofnral’qé pgirmplnyhpyﬂdaszﬁﬂyﬂ],g)ylﬁzinyl oxazolyl thiazolyl,

2'_- ( 1;__'-5' ndol - 4- yIs?)xazolyﬁso%azolylpltr]nel(ri]z}/zoly?t rggazglyf‘ qulnoh%

[ 3- (1H- I ndol - 7- isbyuiBelutyrydinquatipyll Genzethingblyaivimefuranyl,
QY?E?K/EL EI‘JIXS? 1 enz tlpo%l P/l)or eB Oexﬁlf/ yl fr:%:gyolp]tlonally substituted;
- met hyl - aniae; optlonally substltuted arylalkyl;

! r3re§ Eyll\/b th %}y 1'0_%-)tllonnd ﬁy sé‘bs%h)tedg hagr%gyyllzﬂl%ﬁ;o pyl ]

(e) cycloalkyl;
() cycloalkylmethyl; or
(2) branched alkyl;
R’ and R’ each independently is:
(a) hydrogen;
(b) alkyl;
(c) hydroxyalkyl;
(d) alkoxyalkyl;
(e) benzyl; or
() R’ and R’ together with the nitrogen to which they are attached
may form an optionally substituted four to seven membered ring
that optionally includes an additional heteroatom selected from N,
Oand S;
R*is:
hydrogen;
fluoro; or
alkyl;
R’ is:
hydrogen;
alkyl;
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[ 3-(7-Met hoxy- 1Hi ndol - 6-yl ) - 3-phenyl - propyl ]
- met hyl - am ne;

woRdMDERYbe 3- (2- met hyl - 1H i ndol - 5-yl ) - 3- phenyl - pPEDPPIINEMGS646

i de; 20 - 160 -
thhyl-[S-(Z-nethyI-lFLindoI-§>yl)-3-phenyl-propyl]-am
i ne;

N- Met hyl - h¥¥oﬁ%thyl 1H i ndol - 6-yl) - 3- phenyl - pr opi onam
i de; thh@kO@B (1 -nethyl -

| Hi ndol -§-pheny| propyl | -am ne;

5-(3- thhyPan1no 1- phenyl - propyl)-lFLindole-3-carbonit
rile; [3-hvdrivietaligky- 1H-i ndol - 7-yl ) - 3- phenyl - pr opyl ]

- met hyl - am f1e;

4-(3- %}le?rﬁem}fgﬁlaﬁéﬁ to&ether with one of)R _aLtll_i R’ zanodI the§toms tg Whl(f‘h they
rile h arleSat(a?he'd uey orih ﬁmj(m sv5my1lnj3e1®d phenlydt-optiopslly] includes an

- met hy .

[3-(1-Me épne al P?teroa Onifg—flea%ioﬁrgrg-())/’llsl?%q psahenyl - propyl ]

- met hiif araiﬂiln@chhyﬁpcrmhdyme Met hyl - [ 3- (3- met hyl -

| Hi ndol - 55<L% %1 penyl propyl |l -am ne; 30

3-(3- thhan uf onyl - 1Hi ndol - 5-yl ) - 3- phenyl - propyl ] - m

et hyl - an1ndkﬂmo 2007/062996 PCT/ EP2006/ 068646 - 164

E rsmt( #;I- ! nd81l R any ﬁf*t%g&%{& fgfnq —%5 )LlS' Bf oﬁﬁ'f ]whereln R'is hydrogen, alkyl,
[3-(7- N@thoxy 16k i ndol - 4-yl) - 3- phenyl - propyl ]

- met hyl - am ne;

7- Fl uor o- 5- ( 3- ne?ﬁVP%ﬁ?%%lekﬂdﬂ¥Fn8F%%]I) 1H—|ndole 3

- car boni t r bt ene of R*and R’ together with one of R® and R together with the atoms
70321)8[1? . fi |( g ”Eat AR PREY iaf bRV doud t6 LiR AR eRed ring
[ 3- (1H- | ndol - 6- gha) eBiqytly dichrd@s yh agditpyd] hetepsauyth-saleitadfrom O,
o [3-(7- thhox%’lﬁﬁinq9l'5 yl) - 3-phenyl - propyl ]

- met hyl - am ne;

[ 3- (1Rﬁkmgmbgaanykﬁ,(1FL|ndoI 3-yl)-propyl]

- met hyl - am ne;

5- (3- Met hyl am no- 1- phenyl - propyl ) - 1H i ndol e- 2- car boxyl

Pc aci d @ eéenpound accordmg to claim 1, wherein Ar is:

g: E:gr tnlh%/}rnl%Pn]é'T eies:te%yfl;om 1ndo% 4ny i% 8log—|y),_i 1|6n§c/1 and indol-7-yl,
3-(1FLIndoémﬂfmhbnﬁbphbmthpropylan1ne

3- (1K~ I nd |
65 e ny Pt RO B P ina R A pape
rile; [ 3-{ndaddithaxsach dptioedly-sdbstityted-grhenyl - propyl ]
37 - Yt hoRY TR KA e g gl Bygofpyrid-4-41. pyrolol2.3-
- met hyl - anb)p8iiddByl, pyrrolo[2,3- b]pyrld 6-yl, and pyrrolo[2,3-b]pyrid-7-yl, each
I[ ﬁe( 7-Cnl o(r)[?tlolnally s&)stltuée(}/l ) - 3-phenyl -propyl ] - met hyl -
6- ( 3- thhylanlno 1- phenyl - propyl ) - 1H i ndol e- 3- car boxyl

c acid
35 (i 1 Rt Thoginyageqaingde ) MBS Brlopy! |
-nethyl am ne;

ﬁet( ﬁH[ ! Elilﬁm p(}/un)d accor%hnrgr;etto r(]lg.)l(l}{ lp 136/:111) Rlplg Bﬁéﬂyl, indolyl, or

bj&icﬁﬂ.ﬂ- daenoF Wﬁrchhé optidndtlyraiayedohenyl ) - pr opyl ]

- met hyl -am ne hydrochl ori de; 20

[ 3- (3- Chl oro- phenyl ) -3-(1H i ndol - 6-yl) - propyl ] -nmet hyl -
am' n e;  The {ohnfdundreqaaizb ktadn (11 th éreBiodac® o R) arfer R1Y | ]

drochl ori de;
I%@Qﬁghy%gg Y% no- 1- phenyl - propyl ) - 1H i ndol e-

3 carbonltrlle

O ?ret( ﬁyll\/b q)%_nplol_&nldnag:golrdm g'to clalm ﬂgrefnpﬁaoﬁl%ll{b are hydrogen.
[ 3- (4- Met hoxy- 1H i ndol - 6-yl ) - 3- pyrldln-2-yl-propyl]

- met hyl - am ne;



10

15

20

25

30

25 [3-(1H I ndol - 6-yl)-3-phenyl - propyl ] - net hyl - am ne;
[ 3-(1H I ndol -5-yl) - 3- phenyl - pr opyl ] -nmethyl-am ne;

WO 20008629B¢ hoxy- 1H i ndazol - 6-yl) - 3- pheny!| - pr opyP¢F/EB100§/068646

- anm ne;

[ 3- (3- Met hoxy- 1Hi ndazol - 6- yI)-.Jf»-pyrldln 2-yl -propyl] -

nmet hyl - am ne;

[ (R)-3-(3-Met hoxy- 1Hi ndazol - 6-yl') - 3- phenyl propyl] e

7 hyl - ani 'Hleg ca@@pound according to claim 1, wherein R® and R together form =0 or

%)d%%%wﬁg%y 1H i ndazol - 6-yl)-3-pyridin-2-yl-prop

S) - 3 (3 Met hoxy- 1H i ndazol - 6-yl ) - 3- phenyl - propyl ] - me

R
yl
54
%( Jgﬁﬁ\féo Ound Cordgl§z8I(:laén-[1 yll’ Y?gegly}{ls |I% 2-yl -prop
yl] met hyI am ne

3- (1H| ro hyl - ami ne;
%3 (1H—Iﬂ1§EI azo poém)él%c d g[ﬁ))éalrﬁldw %fongﬁ{ahyl am ne;
35 [3-(1H I ndazol -5-yl) - 3Apheny| propyl ] - met hyl - am ne
hydr ochl ori de;
[ 3- (3- Met hoxy- 1H-i ndaz 1/§\5d/)/\3\ hgnyl propyl ] - met hyl
-am ne; [3- (1H—|ndazo| yl)-3- hzenyl propyl ]
- met hyl - ami ne; WD 2007/ 062996 PC1REP2ﬁ06/ 068646 - 165
[ 3- (3- Met hoxy- 1H i ndazol - 4- yl% 3- phenyl - propyl ] - net hyl
Ora?rplii%macfl{t}?}ﬂly%xeﬂtimp PPl 7- y1 ) - 3- phenyl - propyl ]

[hyl - am ne,

S 1H | ndazol ) - 3- phenyl - propyl ]
! ETE% hyf e(nghR%q@ch 1ndepen(¥:ntly 18 h%/dro g)é:n o? alk?r
[ 3- (3Amg}f(pRl%hMeﬁé&m%1axﬁl)r3 phenyl - prODyI]
-net hyl-am ne; 5 Methyl- [3-(3-nethyl -
| Hi ndazol - 5-yl ) - 3- phenyl - propyll -am ne;
ﬂ(ﬁe § ﬁylch'g% ﬁ)erﬂ-ﬂ)_&dn'?ldﬁ&ﬁjdm% t§lchaird ‘7p§(/f1é1ginnR]3is }ﬂletﬂﬁ %)(Yc;lgrl or
pyr8iing. ¢agh o hich ig eptiangly 81bstuyed, - 3- phenyl - pr opyl | - net
hyl - am ne;
I[H(R) 3-(3-Chl oro-1Hi ndazol - 5-yl ) - 3- phenyl - prop I]]

Y1 - ani n€he gampquigrageadinedo clagm 9, wherein Ar is: indol-4-y 1nd01 5-yl;

{n%of 65‘2' @(ﬁzﬂr ﬁﬁd)ﬁo)l 43%19?66%1% s Mha 'i%(?{ 111a££%i '736,1 “Rifolo[2,3-

b]rpeftlﬁ;A ylamfrn@lo&% pR)erdSS & DH—rD a%.&mnam pyl; or pyrrolo[2 3-b]pyrid-

_5%{16/}!‘[10%5 éﬂ;ﬂﬁtltill@} \Rﬂélg Zﬁt{”_tﬂ? or thrge étﬁt;/lentg rez(l_)cél ?f which is
tnlqupenalﬁnﬂxgselected rom the group cons1st1n g of alkoxy, cyano, alkyl, halo —S(O) R

%%@%Q(%ré)g\g%@h,l}@ﬁ)‘el& 'f"lé thﬁge%kr ﬁloﬁﬂl(gto %, Bﬂ%@éh OPR? Ry,la]nd@ 18

[ngepudeptihbydrogas-arrdlgtol - 6-yl ) - 3- pyri di n-3-yl - propyl | -

nmet hyl - am ne;

[ 3- (7- Met hoxy- 1H i ndazol - 4-yl ) - 3- phenyl - propyl ]

12vet hyl - &g grenpound according to claim 11, wherein Ar is: indol-4-yl; indol-5-yl;
{ %bf—%—;}}i{botr *“19&8{-71%;1* dRA3FQhicR Yo pional PsdRlifyd s Pyri din-2-y
n)-pr pyl]l-rreth - am ne;

5- (3- Am no- 1- phenyl - propyl ) - 1Hi ndol e-3-carboni trile;

Ut ny - [ 1% RRRBAAAIPRP S 2o el gl 4 el 61
eqeh @pyibhalyrsuhgituted.

Met hyl - [ (R) - 3- phenyl - 3- (1H-pyrrol o[ 2, 3-b] pyri di n-5-yl)
-propyl] -am ne;

Mt hy - [ Bag dompxiuinyll acddddmerto elaph 2,1 3whdrpiprArdi: in dazyl-§-yB-ipplazol-5-

ge%%?ﬁtr@@%légrﬁn%%laéﬁeny : t?%r?@%l%%ﬁzuﬁ% rol o[ 2, 3- b] pyr

i di ne-3-carbonitrile;
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[ 3- (7- Met hoxy- 1H i ndazol - 5-yl ) - 3- phenyl - propyl ] - net hyl

WO 20017/062996 PCT/EP2006/068646

Met hyl - [ 3- (7- et hyl - 1H i ndazol 63 yl)-3-phenyl - propyl ] -
amne; [3-(7-Chloro-1Hindaz 1I 5-yl)-3-phenyl - propyl ]

t hyl . )
Whyl ['gll;@(é;)qnn% Uﬁl aci?fl-dml‘% Jg é:loa]lmé4y¥v§er§m m)ls 1 dear%)o/ B’% %rplndazol
¢Hy] eamhiopgonally substltuted
[ 3- (3-Ethoxy-1H i ndazol - 5-yl) - 3- phenyl - propyl ] - net hyl -
am ne; 30
18- ( 3- | By apopguntikcterdanzdb chig| 1)l Ghqphiorylis pyropy[2,3-tigtyrid-4-yl;

P B0 it ol RISk PR TSS i 8P R e
pytidnallgeatispiuted ne;

[ 3-(7- Met hoxy- 1H i ndazol -5-yl)-3-(S)-phenyl - propyl ]

- et hyl - am ne;

13- ( 7- MeThosompddnidrdeadingsoe ylajm 36( R)erpineAnyis opicopily pubstituted

- h i
?gﬁél‘?w&%m 1?—|-y| ndazol - 5-yl)-3-(R) - phenyl - propyl ]

- met hyl - am ne;

?%tr g)rgl)ll ][igﬁé)&%qegéun% a(cZor'ﬂ{ lo%P rﬁ@%ﬁé@el sidig.azm -5-yl)
[ 3- (5- Met hoxy- 1H-i ndol - 6-yl ) - 3- phenyl - propyl ]

z4ret hyl

97t ) Mg aseqrtiag gl Qe fopmpbi

- net hyl - ami ne; WD 2007/ 062996y PCT/ EP2006/ 068646 - 166
[ 3- (4- Met hoxy- 1H i ndol -R§-yl ) - B- phenyl - prppyl ]

- met hyl - am ne;
@ phenyl - propyl) 1H i ndol e-
>l I -1H-|ndole35ulfon|c
° (Rﬁ)}’" ) 11

3-carbonitrile;
5- (3- Met hyl ami no- 1- pREn
aci d di net hyl am de;
*hédmvet hyl am no 1- phenyl - propyl ) - 1Hi ndol e- 3- car boxy|

ic acid am de;

5- ( 3- Wﬁﬁyﬂrﬁﬁﬁeﬁ@om%%ﬁyl propyl ) - 1H i ndol e- 3- car boxyl

i ¢ acRd afi RELoyl; @ﬁ‘dently 1s hydrogen; alkoxy, cyano, alk 1, halo, —S(O) R’;
[3-(7-Fl uoro- 1H-|n ol -5-y § % | uor o- phenyl ) - pr opyl

] -nmethyl-

[3-(7-Fl UOV@(WNWJ wirer¥ih )k iSad fhidobHR5 - PN YA e RAPKE, RS, and
] -nmethyl -

[3-(7-F uoRolSIMQPﬁ@@ﬂMIS’-WﬁI)QgSH exalkylior o- phenyl ) - pr opyl

] W&J&M'Rﬁ%%pendenﬂy alkoxy, eyano, alkyl, halo. ~S(0). R sand aC( O)NR'R';

7- Met hoxy- 5- ( 3-met hyl-am no-"1= phényT - pr opylg
3- car boni t Wheigin rjig an integer from 0 to 2,’and each of R, R®, and R" is

[3- (4 FI UL ddeRiPhsFopdn) or3amd! - pr opy! 1 - met hy! - am
i ne;

[ 3- (7RhIRJ@f16RiP=F€I%ﬁd@ﬂlwglfy‘r‘l}lmsl(4 met hoxy- phenyl ) - pr opy
'] -nethyl -am ne;

7- Fl uor o- 5- (3- met hyl am no- 1- (R) - phenyl - propyl ) - 1Hi ndo
P@- 3- caFloerinapgung: according to claim 19, wherein R'is optlonally substituted

H’i’ n@?of%ﬁn‘&ﬂ%ﬁb‘sﬁ&%d’p@ﬂﬂm]s (3-met hoxy- phenyl ) - propy
[3-(7-Fluoro-1Hindol - 5-yl)-3-(2-met hoxy- phenyl ) - propy

- met h ' : .
Ph 6o r The B fifind torging to clgim 1, whercin oneof R ang R} is hydrogen
arrbthe other is alkyl.
5- (3- Am no- 1- phenyl - propyl ) - 7- chl or o- 1H i ndol e- 2- car bo
xylic acid am de;
22.FI uor ol ¢@npratidydceariding to cla@p -|Bhehsrkinpm a1 )or RandRiés halo,

L1/“%&1?& %f%%?%& rrlelt ﬁyl am no- 1- phenyl - propyl ) - 1H i ndol e- 2

-carboxylic acid am de;

[3-(7-Fluoro-1Hindol - 5-yl) - 3-napht hal en- 2-yl - propyl ]
-nmet hyl -am ne; 20

[3-(3,4-Di chloro-phenyl)-3-(1Hi ndol -5-yl)-propyl ] - net

4- Met hoxy- 5- ( 3- metitiy
yl
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[3-(1H I ndol -5-yl)-3-quinolin-6-yl-propyl]-nethyl-amn

we@2007p&9¢6d H- | ndol - 5-yl') - 3- phenyl - propyl ] PCT/EP2006/068646

-di net hyl - am ne;

[ 3- (1H I ndol - 5-yl ) - 3- (4- net hyl - % 4- di hydr o- 2H benzo [
1,4] oxazin-7-yl)-propyl] - ethyl-am ne;

[ 3- (1H I ndol - 5-yl) - 3- napht hal en- 1-yl - propyl]

23vet hyl - 8imd eranp@@d according to claim 19, wherein R"and R’ are hydrogen.
[ 3- Benzo[ b] t hi ophen-5-yl -3-(1Hi ndol -5-yl)-propyl ] - net
hyl - am ne;

8- ( 1H- | Hakotondpaunyd-Beqrt kg tndblim 39yif Jhegoopyla]

- met hyl - am ne;

[3,3-Bis-(7-fluoro- 1H-|;1dol 5Ryl ) propy! ]

-nmet hyl -am ne; 3, 3-Big- Aqol kﬁh%-propylanine;

3- (1H I ndol - 5- yI)' 4Ui y

[ 3- (1H I ndol - 7-yl') - 3y(ARJixdQl - 5- ylﬁepropyl] net hyl -
ine; 5- [ 1-(1H1ndol-5-yI' R B-net hyl ami ng; propyl ]
-1H i ndol e- 3-carboni trile;

pBeteinHn) RAK B> R R 3nd & asealréaited iny¢laipr 6y |

- met hyl - am ne; WD 2007/ 062996 PCT/EP2006/068646 - 167
7- Chl or o- 5- (3- net hyl am no- 1- Phenyl 1Pyl)-ll—l—indole-S
2% ar boni Th¢ ¢ampound according to claim 19 of the formula:

7- Fl uor o- 5- ( 3- nethylan1go 1- Pnenyl propyl)-1H i ndol e- 3
-carbonitrile;

5- ( 3- Am no- 1- phenyR-a
e- 3-carbonitrile;

7- Fl uor o- 1- et hyl - 5- (%-nﬁt yl a
-indol e- 3-carbonitrile; 5 R
5-(3-thhy|an1no-l-phenyl-propyl)-lkbindoP%-Z-carbonit
tvhbRin m, Rl, RZ, RS, R4, R’ and R® are as recited in claim 19.

5- ( 3- Met hyl am no- 1- phenyl - propyl ) - 1H i ndol e- 3- car boxy!
ic acid met hyl am de;

7- quoro11 met hyl - 1Hi ndo

No
'no-l-pRenyI-propyI)-lH

P&- ( 1H- | migkotonp Ynkd-aBedrdmBab v -1 1{h eretholk 1s3el¢ttpd FOOPME leroup

-nethxl-gnine;
FASEREPLor 0- 1H i ndol - 5-yl1 ) - 3- pyri di n- 3-yl - propyl ]
- mEt Ryd 1180 dd@-4-y1)-N'-methyl-N- phenyl ethane-1,2-diamine;

C’}/ %1%%)1(&/01 7- ylS— '-_Eﬂeﬂgq propy lr%etl?{dospr%n]e hydrocﬁ%lrl_dgl m ne;
[3 (1 Fivahexyl HHiindel 6-5h y3- phe’ilypgfd;@unnamyl almepy! ] - met
P%Lt ﬁ{?;&{ﬁt}}‘éﬁ— (Hlln orfqlo;d)—g—;%e&yl pr%pyl metﬂyl an¥1I ¢ pr opy!]

[ 3- gpﬂﬂ P ox§- 1 lnd%i(61y1ﬂstﬂmhy1wopqui%etﬁylydrﬁm@r opy! ]
- e

3 ( MMy p sl ol -Sseany - pragipaide;

- met Mékhy@—l[f’!&-f(',@ﬂmeth 1- 1H indol-5- yl) 3- 3phenyl propyl] amine;
[3-(1H ] ?yl ﬁ{u i nal f yl ]
- met Nyl}/legwf Ad yl 1H-mdol- —yl) 3- pheny proplonamlde

[ 3- (M M@J(ifmafh 1= 134 ﬁrilddmnﬁpb pﬁreﬁyl)zprrapﬁﬂlxélrﬂmaet hyl - am
i ne; 1H- 1 % )-3-thiazol y opyl
- et >§ MethHamino-1-phenyl- propyl) 1H-indole-3-carbonitrile;

[ 3- Bengpihkaag! HRindo13- ﬁlﬂ-prh@ﬂngrépW )menﬁﬁm&le

-nmet hyl -am ne; . (3-Benzof uran rop

yl)- M%Mfrthyla%ﬂwel phenylgaApYY- &Hawdslﬁcgbﬁwgm prop

yl) - sy ¥l oroAM -RRI01-3 1) 3 phen l-propyl]-methyl-amine;

(3-Benzo£Plth|o phen- f :yF propyl ) - met hyl - ami ne
ethanesulfonyl- 12k 1nd01— -yD-3-phenyl-pfopyl]-methyl-amine-

rBMhoh&§(7 nethyl 1H—|ndazol 5-yl)-3-(S)-phenyl -prop
g ndol - ) -2-phenyl - et hyl ]
-rret thywﬁ% mez yl- morkéowl} érp PEmR{PPHY 2B¥R%ounds of

form @h@tﬁ%ﬁl‘f&iyﬂgmﬁﬁﬂﬁi 59- & phény1 pebSRAM yl-amine;
conpound of the fornmul
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R5 (R6):(~C NBr W HA wth a vinyl conmpound of the
formula: Ix R® B in the presence of a coupling

wa@ 200a40§y9b6 t 0 provi de a biaryl acryl ate conmpounBCDEP100€068646

30 formula: WO 2007/ 062996 PC_:'I'1/6§E>2006/ 068646 - 168
RS (R mY~-X\W Z N HRC wherein each of W X Y,

and @& |51 iRARRENAS i &5 @ Dby Rmeliii-affhor - C2Ra
(V\/ne%et%%a i's faﬁe%l[ ;B,}Jraﬁd lﬁp&@yaﬁaﬂe@ are as defined
i n clia Methay2i31-indodgt ibd-rfhenylgrepdi-nmgh dowmpioeinds  of
f or mleg, P SOMPEeivideh i h 8 UG ) hafryl: Rl U
conpatre il i ip SN Boop 8 A in ALY Bt
pr ov7-élero-T thpetindanoin of o pher yé pp yOX{ IR ifRiyle-3-darb i ik
D. %’@r-ildaf-’- _AF 'd'i:f@z-l% : defined in claim
1. 1 §]§F ‘ﬂ\ n&ﬁ%g%} prgg g@ﬁg%&ﬁ%’égﬁl&%&of formul a
E cobfpt-Metlpxyoii-ardoilfgyla 3-henpeungylbimdtoylramiae:D
accofdj ¢l alm 28 \s ¢ Kél i g'ﬁ yl
conp(uﬁpgﬂé (9011%@?11?}@%%&@3%@( O\R%imﬁhﬁé nIéRz R1i
5-(3-Methylamino- 1-phenyl-propyl)- 1H-indole-2-carboxylic acid amide;
6-(3-Methylamino- 1-pyridin-2-yl-propyl)- 1H-indole-3-carbonitrile;
3-(1H-Indol-4-yl)-3-phenyl-propylamine;
[3-(1H-Indol-4-yl)-3-phenyl-propyl]-methyl-amine;
6-(3-Methylamino- 1-phenyl-propyl)- 1H-indole-3-carbonitrile;
[3-(6-Methoxy- 1H-indol-4-yl)-3-phenyl-propyl]-methyl-amine;
3-(4-Methoxy-1H-indol-6-yl)-3-phenyl-propyl]-methyl-amine;
[3-(7-Chloro-1H-indol-5-yl)-3-phenyl-propyl]-methyl-amine;
6-(3-Methylamino- 1-phenyl-propyl)- 1H-indole-3-carboxylic acid amide;
[3-(1H-Indol-6-yl)-3-(3-methoxy-phenyl)-propyl]-methyl-amine;
[3-(1H-Indol-6-yl)-3-(2-methoxy-phenyl)-propyl]-methyl-amine;
[3-(1H-Indol-6-yl)-3-(4-methoxy-phenyl)-propyl]-methyl-amine hydrochloride;
[3-(3-Chloro-phenyl)-3-(1H-indol-6-yl)-propyl]-methyl-amine;
[3-(4-Chloro-phenyl)-3-(1H-indol-6-yl)-propyl]-methyl-amine hydrochloride;
6-Methoxy-4-(3-methylamino-1-phenyl-propyl)- 1H-indole-3-carbonitrile;
[3-(5-Methoxy- 1H-indol-7-yl)-3-phenyl-propyl]-methyl-amine;
[3-(4-Methoxy- 1H-indol-6-yl)-3-pyridin-2-yl-propyl]-methyl-amine;
[3-(1H-Indol-6-yl)-3-phenyl-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-phenyl-propyl]-methyl-amine;
[3-(3-Methoxy- 1H-indazol-6-yl)-3-phenyl-propyl]-methyl-amine;
[3-(3-Methoxy- 1H-indazol-6-yl)-3-pyridin-2-yl-propyl]-methyl-amine;
[(R)-3-(3-Methoxy- 1H-indazol-6-yl)-3-phenyl-propyl]-methyl-amine;
[(R)-3-(3-Methoxy-1H-indazol-6-yl)-3-pyridin-2-yl-propyl]-methyl-amine;
[(S)-3-(3-Methoxy- 1H-indazol-6-yl)-3-phenyl-propyl]-methyl-amine;
[(S)-3-(3-Methoxy- 1H-indazol-6-yl)-3-pyridin-2-yl-propyl]-methyl-amine;
[3-(1H-Indazol-4-yl)-3-phenyl-propyl]-methyl-amine;
[3-(1H-Indazol-6-yl)-3-phenyl-propyl]-methyl-amine;
[3-(1H-Indazol-5-yl)-3-phenyl-propyl]-methyl-amine hydrochloride;
[3-(3-Methoxy- 1H-indazol-5-yl)-3-phenyl-propyl]-methyl-amine;
[3-(1H-Indazol-7-yl)-3-phenyl-propyl]-methyl-amine;
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E 15 wherein W X, Y, Z, m Rl, R2, R5 and R6 are as
defined in claim1. 30. A nethod for preparing

wa@eopoerdds of forrmula F conprising reacting a POCEER1006/068646

acryl ate conmpound C according 1%?_cl aim?27, where R' is
-C2Ra (where Ra is alkyl), wih an am ne conpound of

w0 20607 SET0s MEHFERIGEE) SRR IR B R R V. X
W Z[(R)-3H THOIRlazoIN-R2- Fphenyheragiyd -mgthyl-angineZ, m RI,
for DRkl E s A S B it 1™
sel e} {3r€hlpro-8 H-adariligyl 3epheopl- propytmethdearbine; bond

27, SRR R Y Bl ORI ASER G Ber P 71 G
\z:,n co[‘ﬁp(ﬂjﬁulom‘b—lt(btrwlakcal—fa/l)l—3ﬁ8'r'(dﬁh-%})lmr0@3ﬂil-Weth‘sl'l—amindo;l? Fn
el ai FSE3 by K in ol St P R SR B s R

f or nmi{Ra- 3F3eChioré-4 Hap dazd St yIng- rhengleprppplirdnahylfamined a G

r.di .toclaim31 wth an am ne conpound of
?gﬁ%ﬁgéﬁ&g‘?mmm to provide an am de conpound of

f or nid-&l FHIndRGol-¢-RD) IrpMidin \¥ yiNproplyl |- @nd@iyINnkneH;
wher Igg—3?’%{%Hénglz%ﬁl—iﬂ—ylm3—ﬁgeny185ropﬁ?—r§£{ﬁy18§nﬁ&e as

def i
[(R)-3-(1H-Indazol-6-yl)-3-phenyl-propyl]-methyl-amine;

[(R)-3-(7-Methoxy- 1H-indazol-4-yl)-3-phenyl-propyl]-methyl-amine;
[(S)-3-(7-Methoxy-1H-indazol-4-yl)-3-phenyl-propyl]-methyl-amine;
[3-(3-Methoxy- 1H-indazol-6-yl)-3-pyridin-3-yl-propyl]-methyl-amine;
[3-(7-Methoxy- 1H-indazol-4-yl)-3-phenyl-propyl]-methyl-amine;
[3-(3-Methoxy- 1H-indazol-6-yl)-3-(6-methyl-pyridin-2-yl)-propyl]-methyl-
amine;
5-(3-Amino-1-phenyl-propyl)- IH-indole-3-carbonitrile;
Methyl-[(S)-3-phenyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-propyl]-amine;
Methyl-[(R)-3-phenyl-3-(1H-pyrrolo[2,3-b]pyridin-5-yl)-propyl]-amine;
Methyl-[3-(1-methyl- 1H-pyrrolo[2,3-b]pyridin-5-yl)-3-phenyl-propyl]-amine-
hydrochloride;
5-(3-Methylamino- 1-phenyl-propyl)- 1H-pyrrolo[2,3-b]pyridine-3-carbonitrile;
[3-(7-Methoxy- 1H-indazol-5-yl)-3-phenyl-propyl]-methyl-amine;
Methyl-[3-(7-methyl- 1H-indazol-5-yl)-3-phenyl- propyl]-amine;
[3-(7-Chloro-1H-indazol-5-yl)-3-phenyl-propyl]-methyl-amine;
Methyl-[3-(7-methyl- 1H-indazol-5-yl)-3-(R)-phenyl-propyl]-amine;
[3-(3-Ethoxy-1H-indazol-5-yl)-3-phenyl-propyl]-methyl-amine;
[3-(3-Isopropoxy- 1H-indazol-5-yl)-3-phenyl-propyl]-methyl-amine;
[3-(3-Cyclopropylmethoxy- 1H-indazol-5-yl)-3-phenyl-propyl]-methyl-amine;
[3-(7-Methoxy- 1H-indazol-5-yl)-3-(S)-phenyl-propyl]-methyl-amine;
[3-(7-Methoxy- 1H-indazol-5-yl)-3-(R)-phenyl-propyl]-methyl-amine;
[3-(7-Chloro-1H-indazol-5-yl)-3-(R)-phenyl-propyl]-methyl-amine;
Methyl-[3-phenyl-3-(7-trifluoromethyl- 1H-indazol-5-yl)-propyl]-amine;
[3-(5-Methoxy- 1H-indol-6-yl)-3-phenyl-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-(1H-indol-6-yl)-propyl]-methyl-amine;
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15 33. A nethod for preparing conpounds of fornmula E
according to claim30 conprising reducing a carbonyl

w@emapede t he am de conpound of formul a G accopdi/RERINE068646

claim3l to provide the conpoupd of formula E. 20 34.
A met hod for preparing conpounds of formula I

Lot arE RSO B £ AP TOMA Ropl b i g o o N9

% g# M?QOX}BSafm]?ylammoa}@bﬁyﬂ@rc@ﬁjiéﬂmdddb F mrhmhiarﬂt;

10 0N GRERR ET SEE P a0 i LN i
?:g Lﬁé@l—Mﬂh}ﬂh@iﬁm 1:phamyd-poppylbdHH indel@ffr f:rabm'mg aqd a@ide;

B L N
r eduld3-6lgFlagenl Htindak §-obh eB-&3- ﬁomeplhmhyl)ﬁ)ropylimamylam&ne
accogﬂrpglutbpo ?hallnm)lzg 31)237 é4 ﬁuoun &ﬁﬁro?ﬂj Inetl% amine;

tion conp
phar EﬁaCkEthallHylndobéM)a%Kkﬂualror plemyl) JropA]- Hmbylaﬁnlnhe

CoPOuRR,S 3 £04 ANGy o L9 TRy B P B o
depr Es6t- B}uor@ﬂ]HrmﬂyL SM) hph@rybpntaiyﬂ]emeﬂiybammfe msdl at ed
01 5P LR 1 ABEERL 1P RS, 5L S50 B
her eV#alove-(3-thbthylamino-1-(R)- phenyl propyl)-1H-indole-3-carbonitrile;
[3-(7-Fluoro-1H-indol-5-yl)-3-(3-methoxy-phenyl)-propyl]-methyl-amine;
[3-(7-Fluoro-1H-indol-5-yl)-3-(2-methoxy-phenyl)-propyl]-methyl-amine;
[3-(6-Fluoro-1H-indol-5-yl)-3-phenyl-propyl]-methyl-amine;
5-(3-Amino-1-phenyl-propyl)-7-chloro- 1H-indole-2-carboxylic acid amide;
7-Fluoro-5-(3-methylamino- 1-(S)-phenyl-propyl)- 1H-indole-3-carbonitrile;
7-Chloro-5-(3-methylamino-1-phenyl-propyl)- IH-indole-2-carboxylic acid amide;
[3-(7-Fluoro-1H-indol-5-yl)-3-naphthalen-2-yl-propyl]-methyl-amine;
[3-(3,4-Dichloro-phenyl)-3-(1H-indol-5-yl)-propyl]-methyl-amine;
3-(7-Chloro-1H-indol-5-yl)-3-(3-fluoro-phenyl)-propyl]-methyl-amine;
[3-(3,4-Dichloro-phenyl)-3-(7-fluoro-1H-indol-5-yl)-propyl]-methyl-amine;
3-[1-(7-Fluoro-1H-indol-5-yl)-3-methylamino-propyl]-benzonitrile;
[3,3-Bis-(1H-indol-5-yl)-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-quinolin-6-yl-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-phenyl-propyl]-dimethyl-amine;
[3-(1H-Indol-5-yl)-3-(4-methyl-3,4-dihydro-2H-benzo[ 1,4] oxazin-7-yl)-propyl]-
ethyl-amine;
[3-(1H-Indol-5-yl)-3-naphthalen- 1-yl-propyl]-methyl-amine;
[3-Benzo[b]thiophen-5-yl-3-(1H-indol-5-yl)-propyl]-methyl-amine;
[3-(1H-Indol-6-yl)-3-(1H-indol-5-yl)-propyl]-methyl-amine;
[3,3-Bis-(7-fluoro-1H-indol-5-yl)-propyl]-methyl-amine;
3,3-Bis-(1H-indol-5-yl)-propylamine;
3-(1H-Indol-5-yl)-3-quinolin-6-yl-propylamine;
[3-(1H-Indol-7-yl)-3-(1H-indol-5-yl)-propyl]-methyl-amine;
5-[1-(1H-Indol-5-yl)-3-methylamino-propyl]- 1H-indole-3-carbonitrile;
[3-(1H-Indol-5-yl)-3-quinoxalin-6-yl-propyl]-methyl-amine;
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7-Chloro-5-(3-methylamino-1-phenyl-propyl)- IH-indole-3-carbonitrile;
7-Fluoro-5-(3-methylamino- 1-phenyl-propyl)- 1H-indole-3-carbonitrile;
5-(3-Amino-1-phenyl-propyl)-7-fluoro- 1-methyl- 1H-indole-3-carbonitrile;
7-Fluoro-1-methyl-5-(3-methylamino- 1-phenyl-propyl)- 1H-indole-3-carbonitrile;
5 5-(3-Methylamino- 1-phenyl-propyl)- 1H-indole-2-carbonitrile;
5-(3-Methylamino- 1-phenyl-propyl)- 1H-indole-3-carboxylic acid methylamide;
[3-(1H-Indol-5-yl)-3-(4-methoxy- 1H-indol-3-yl)-propyl]-methyl-amine;
[3-(7-Fluoro-1H-indol-5-yl)-3-pyridin-3-yl-propyl]-methyl-amine;
[3-Cyclohexyl-3-(1H-indol-5-yl)-propyl]-methyl-amine;

10 [3-(7-Fluoro-1H-indol-5-yl)-3-pyridin-2-yl-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-quinolin-2-yl-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-(1-methyl- 1H-indol-2-yl)-propyl]-methyl-amine;
[3-(1H-Indol-2-yl)-3-(1H-indol-5-yl)-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-quinolin-3-yl-propyl]-methyl-amine;

15 [3-(1H-Indol-3-yl)-3-(1H-indol-5-yl)-propyl]-methyl-amine;
[3-(1H-Indol-5-yl)-3-thiazol-2-yl-propyl]-methyl-amine;
[3-Benzothiazol-2-yl-3-(1H-indol-5-yl)-propyl]-methyl-amine;
(3-Benzofuran-5-yl-3-phenyl-propyl)-methyl-amine;
(3-Benzofuran-5-yl-3-phenyl-propyl)-methyl-amine;

20 (3-Benzo[b]thiophen-5-yl-3-phenyl-propyl)-methyl-amine;
Methyl-[3-(7-methyl- 1H-indazol-5-yl)-3-(S)-phenyl-propyl]-amine; and
[2-(1H-Indol-5-yl)-2-phenyl-ethyl]-methyl-amine.

27. A method for preparing compounds of formula C comprising coupling a

25 heteroaryl compound of the formula:

%3

R)m a
N
Br /W
7z N A
with a vinyl compound of the formula:
RN
I
A
B;

in the presence of a coupling catalyst to provide a biaryl acrylate compound of the

30 formula:
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wherein each of W, X, Y, and Z is independently CH or N, R” is -CN or -CO,R*

(where R" is alkyl), and m, R’ and R® are as defined in claim 1.

5 28 A method for preparing compounds of formula D comprising reducing a
biaryl acrylate compound C according to claim 27, where R” is CN to provide a

compound of formula D:

wherein X, Y, RS, R® and m are as defined in claim 1.

10
29. A method for preparing compounds of formula E comprising converting a
compound of formula D according to claim 28 to N-alkyl or N,N-dialkyl compound of
formula E:

15 wherein W, X, Y, Z, m, Rl, RZ, R’ and R® are as defined in claim 1.
30. A method for preparing compounds of formula F comprising reacting

a biaryl acrylate compound C according to claim 27, where R” is -CO,R" (where R" is

alkyl), with an amine compound of formula HNR'R? to provide a compound of formula

20 F:
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wherein W, X, Y, Z, m, Rl, RZ, R’ and R® are as defined in claim 1.

31. A method for preparing compounds of formula G comprising selectively
5 reducing the non-aromatic double bond of the biaryl acrylate compound C according to

claim 27, where R” is -CO,R" (where R” is alkyl), to provide a compound of formula G:

2

wherein W, X, Y, Z, m, R”, R’ and R® are as defined in claim 1.

10 32 A method for preparing compounds of formula F comprising reacting a
compound of formula G according to claim 31 with an amine compound of formula

HNR'R? to provide an amide compound of formula H:

wherein W, X, Y, Z, m, Rl, RZ, R’ and R® are as defined in claim 1.

15
33. A method for preparing compounds of formula E according to claim 30
comprising reducing a carbonyl group of the amide compound of formula G according to
claim 31 to provide the compound of formula E.

20 34 A method for preparing compounds of formula I comprising reducing a

compound of formula G according to claim 31 with a reducing agent and optionally

oxidizing to afford the aldehyde compound of formula I:
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wherein W, X, Y, Z, m, R’ and R® are as defined in claim 1;
and optionally performing a reductive amination of compound ] with an amine
compound of formula HNR'R? in the presence of a reducing agent to afford a compound

5 of formula E according to claim 29.

27. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

10 28. Use of the compounds of any one of claims 1 to 26 for the preparation of a
medicament useful for treating depression, anxiety, or a combination thereof mediated

by serotonin or norepinephrine neurotransmission or a combination thereof.

29. The invention as described hereinabove.

15



