WD 2008/ 019971 PCT/ EP2007/ 058158 ARYLPI PERAZI NE

DERI VATI VES AND USES THEREOF Thi s invention pertains
W@ 200804971 and het eroaryl - substituted pi perazi neCT/EP2007/058158

conpounds of formulal: R RZR4 NN s ~Ar (R) R

e nmR6 X~ /ZY1l; or a pharmaceutically

acceptable salt thereof, wherein: mis from1l to 3; n

is fromO to 2; Ar is: optionally substituted indolyl;

optionally substituted indazolyl; optionally

substituted azaindolyl; optionally substituted

azai ndazolyl; optionally substituted 2, 3-

di hydr o- i nd@yyPTPERMZIOVEAD ERNSAIISESANB AISES THEREOF

benzot hi ophenyl; optionally substituted

benzi m dazol yl; optionally substituted benzoxazol yl;

opt i Dinaldv¢nisetbpdriding ©dryl benzlodtéroazbkybstitiapd pipaaling compounds

sg%sti gted qui nolinyl; optionally substituted

PS8GqUt ot i nyl; optional |y substituted naphthal enyl ;

or optionally substituted phenylgz one of X, Y and Z is

N and the others are CRa, X, d Z are CRa

wherein each Ra is independ&itliyyhydrogen or R R

i s: hydrogen; Cl.6alkyl; or an anhne protecting group;

R2, R3 and R4 each independen 'S~ Qyydr ogen or

Cl. 6al kyl; or R toge%ﬂqr with negs of R2, R3 and R4

and the atons to which t ar ttached nmay forma

si x-menbered saturated [i or ®RZ and one of R3 and

R4 together with the at \~E§ZWMich they are attached

may forma six-nenbered savirated ring, R5 and R6 each

i ndependently is hydrogen or Cl.6al kyl; and each R7 is

i ndegenplenmageuticillygardpyable @it thererly Wogsein: hy dr oxy;

am NQsis ﬁ%mesﬂok%l am no;

nis from 0 to 2;

Ar is: optionally substituted indolyl; optionally substituted indazolyl; optionally
substituted azaindolyl; optionally substituted azaindazolyl; optionally substituted 2,3-
dihydro-indolyl; optionally substituted benzothiophenyl; optionally substituted
benzimidazolyl; optionally substituted benzoxazolyl; optionally substituted
benzothiazolyl; optionally substituted quinolinyl; optionally substituted isoquinolinyl;
optionally substituted naphthalenyl; or optionally substituted phenyl;

one of X, Y and Z is N and the others are CR® or X, Y and Z are CR® wherein

each R* is independently hydrogen or R’;

R' is: hydrogen; C,ealkyl; or an amine protecting group;

R% R’ and R* each independently is hydrogen or C,salkyl; or R' together with one
of R%, R’ and R* and the atoms to which they are attached may form a six-membered
saturated ring; or R* and one of R* and R* together with the atoms to which they are
attached may form a six-membered saturated ring;

R’ and R® each independently is hydrogen or C, salkyl; and

each R” is independently: C, galkyl; C, salkyloxy; hydroxy; amino; C; galkylamino;
N,N-di-(Cj.salkyl)-amino; halo; halo-C,.salkyl; halo-C,.salkoxy; hetero-C;_ealkyl; C;.
salkylsulfonyl; Ci_ealkylsulfanyl; cyano; or

—(CHZ)P—A—C(O)—B—(CHz)q—Rb wherein:

p and q each independently is 0 or 1;
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N, N-di - (C1. 6al kyl ) -am no; hal o; hal o-Cl. 6al kyl ;
hal o- Cl1. 6al koxy; hetero-Cl. 6al kyl; Cl1_

woeadkpiwal f onyl ; Cl1. 6al kyl sul fanyl; cyano; or PCT/EP2007/058158

-(CH2) p-A-C(O -B-(CH2) g- Re wher.ei n: p and g each
i ndependently is 0 or 1; HD 67.06. 2007 WD 2008/ 019971

_POC-_” Epﬁf&% atg? %ﬁg%enél'egt ﬁagg —%ﬁtﬁp%ﬁﬁ%ﬁgﬂ]dem ly i's
Cl 6& lkﬁh@al}yyl hydr.akly] oxa;rh}adooxyCémﬁrﬂ)L Eyk@lmlaml;no, N,N-di-(C.salkyl)-

ﬁm 52 E?LIQ)Ga]I %ﬁ%i(yh (ﬁé%ﬂ?o%/ gheger%‘lcll 6ak¥Ke i nvention

fur t"ﬁlaaermweitaine‘srtha nekatd oo setisida glsnngehcsarre: aayly had hetdroaryl-

uebts? { & 1¥1per?121§1g p:g’ ! I ! l'Itc?s of @or‘?n 18FN | gg)arq*c 1R ucrg)(rjnspo%nd% of the present
ar, COﬁpOUﬂ e presen

leetMn an uaefel fus erézuknehoof discastsaesotiael vdils@asesnine reuptake

ololrglt ed wi th nonoam ne reuptake inhibitors.
hoam ne defi ci ency has been | ong been linked to

depreSS|ve anX|ont|c and 10 ot her dlsorders (see,

1 1 4 oBg?mm&ydeﬁ?e gy H "has %5enq&}1g Ree g}/n(f(h %‘127%8 10%51(: and
ath]eﬂdm&elsse(m:eeé gaCharnBﬁ prads s CliAﬂRsydtzwd @@98))) 591 2-1(4SDplghdo et al.,

Fsop P Lag0b] &, Jaii leveal ot oo iepe2868) 3' Slopt 1) 2-19;

Byt FeesyHIElM et A.NE)n. @@Q‘hﬂaﬂy epoogphra- @elnqsaeumﬁognmbtz)ﬁdl (5-

ﬁs ki%%/ nodul at or neur ransmi tterzgt j‘@ 8‘@% an _
IRATRIGE bt n?FBB‘&eP Q‘Eﬂ At [GASMGE BCEY ¥ oni n

ﬂn&lrtbﬁ“b.hlﬁlin@ktersltﬁzhl Iﬂ’zlyf ar 1i‘nli0$t|$Ri fole ﬁlllﬁbodiﬁegﬁltaﬂl@ﬁ SHeldagve serotonln

sertraline, e uvoxam ne,. citalo m and

ERIpAke bk o ﬁéﬁﬁ%ﬂlg@? UPERRG SrratiEe, P&?OXB%%? Y¥pXpmine,

@kzﬁé{frdﬁfa%d(e%&&ﬁﬂam&hv@bmwddd ftheatn@is foPSl¥giebsateldisorders (Masand

(199 7, 69- renal ine_or _norepi nephrine
F@ ngkvePew .%’Fﬁcmaf%w%g ZHPo& )y SBadEnHie oA pgrpkRphHae reuptake

ﬂﬁﬁﬁlﬂﬁ@ﬂlcﬁ%s mxag{et ARk iRE db@mnﬁﬁ@aﬁ&ﬁﬁmﬁ{yhﬁ@ﬁmq)rov1ded
atrrentsfor pressive, att nt|on eficit
Féeﬁgyeag?artmepgﬁ o i@l"?ﬂ‘é‘?’% a{tg&téqré efigit agéqnaperactmﬁw disorders (Scates et
fh amapmr%%oth&#fz@@a) $4 13080221 3hdumi at 8YEur. gt%lrmacoz (1997)
har maco 1997) 340, 249-258). ancenent

éﬂ)gé?éﬁ%hln and noreplnephrlne neurotransn133|on is
recogni zed to be synergistic in the pharmacotherapy

of depressive and anxiolytic disorders, in 25
conpaRagsrmeRtioh sERipaiR repinepHig RESFYBKMYSsioN is recognized to

B@E Fogie ik ¢ H&%ﬁ&il’i@f@ﬁ'@)ﬁﬁ RAsivad N ixtioMRsBsRlerdlin
}%Qgrk%syc}f}:%ry LSO v Aol ARG ler8in

gommrpsgn W1ﬂase}7é1|q@w3ﬁnﬁﬁggqﬂ@ g«}ro‘(oz]@@gl) ncggpmyghrgg’)neum}aarnsmlssmn
RIBHP T BkSe LMl B T 85010/ A0bEY ) 5198 0132 41; @AM, et al., J. Clin.
Psychopharmacology (2003) 23, 78-86). Dual reuptake inhibitors of both serotonin and
norepinephrine, such as duloxetine, milnacipran and venlafaxine are currently under
development for treatment of depressive and anxiolytic disorders (Mallinckrodt et al., J.
Clin. Psychiatry (2003) 5(1) 19-28; Bymaster et al., Expert Opin. Investig. Drugs (2003)
12(4) 531-543). Dual reuptake inhibitors of serotonin and norepinephrine also offer
potential treatments for schizophrenia and other psychoses, dyskinesias, drug addition,
cognitive disorders, Alzheimer’s disease, obsessive-compulsive behaviour, attention
deficit disorders, panic attacks, social phobias, eating disorders such as obesity, anorexia,

bulimia and “binge-eating”, stress, hyperglycaemia, hyperlipidemia, non-insulin-
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nor epi nephri ne, such as dul oxetine, ml naci pran and
venl af axi ne are currently under devel opnent for
wo e@wavmnt of depressive and anxi ol ytic di sor deCEEP2007/058158

(Mall'inckrodt et al., J. 30 O_Bq. Psychi atry (2003)

5(1) 19-28; Bymmster et al., EXpert Opin. Investig.
%p%gaex{t%‘?@a%)es, s%éil“e) dl?o%&er»?éﬁc)h as%ﬁl% %Ett?e‘éﬁné&%‘f Péﬁcﬁ{léns

of" serotonin an poten

tsseat @ mith rfeorolegitnl ﬂ@lphgeeresdtlagwﬂomt sime)ke,rkrymhwesa, cerebral

%Fﬁa%nﬁf %'egé Inélgrglﬂgd %glqll % ge D&a? %Ur?}'t)ehﬁ\éqn}ﬁbﬁg %?resfotomn and

amtepmtephmne dsf oftﬁartpothnslaktd@nmﬁntpémn discatierackd d1sserse states of the
BARRY B SRl SRLABLT RS, 25 obesity, anorexia,
BBy &"and ng-, stress, hyperglycaem a,
hyperllpldenla non- |nsuI|n WO 2008/019971
ggglgpée?%Zénggfﬁ thgle reuRt%(eep ?r{hdglto s?"rbZ(g %t (itru%%eelm %egressants" which
oduiteli ﬂ]lemﬂg)tala&ﬁmmrqilwhvmt henmm.mm,l agl dD@hmﬂi&n’a@e been recognized
zrtseg u%utéilfﬁrghe red alen{ Ofk c?e;)rekgsrlan nré(?nr%r 12 nglg\les 1n<aﬁzt3t ons éBeetr ef(al J. Clinical
PhﬂTszlc&lagys(Zﬁﬁ4)Sler166@}mBW ahdinidckogtapi hegnneacal SZ!)OBT Fer
¥a$ﬂg3§b atments for disorders and di sease states
ar ary tract, and for pain and inflanmation.

Mor e recently, “triple reuptake" inhibitors
("br spect r,um ant i r essant which_inhibit th
r eup %IS&FC%SP% ﬁ? RO E B e RO gppE reuptake
hﬁmﬁuheabmma&@gnmzedqnﬂﬁ1mbbﬁum,mqmnhﬂenmpeatnﬁnbnaﬁ and/or

ressi,on i cations
Al A T oo el Stp Ry ot PR 36608 defm Seetr o ble
sdupadke inHibitord Bhas aﬁl@j)hru(ezwa&)nﬁe bnd ddpamine, as well as methods of
461( 2- 99-10 There ,is accordin a need for
EOkB RN PR At s ds n OF CRatai of dihrsh supinkaic
péttilontiharyspaifmaithaphigor des.r Epprbant inviehtibd eitisties these needs.
dopam ne reuptake inhibitors, and/or 15 dual reuptake
i nhi bitors of serotonin, norepinephrine and/ or
dopadh&gspearoftlid iph éntioaupbakes doifpduint©6sfoerula I:
nor epi nephrine, serotonin, and dopam ne, as well as
met hods of making and using such ggnpounds in the
treatment of depressive, amd C, genitourinary,
pai n, and ot her disorders. The prfégsent invention
satisfies these needs. 20 One t of the invention
provi des conpounds of formlg’l RATRZ R4 11111 NN
s ~Ar (R) Re (R"),

X =22
~7

or a pharmaceutically acceptable salt thereof,
wherein:
m is from 1 to 3;
nis from 0 to 2;
Aris:
optionally substituted indolyl;
optionally substituted indazolyl;
optionally substituted azaindolyl;
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n mR6 Xls, Y/ Z1; or a pharmaceutically
acceptable salt thereof, wherein: mis fromlto 3; 25

W»m2008/0§990m O to 2; Ar is: optionally substituP@HEP2007/058158

i ndolyl; optionally substitu(iq i ndazol yl ;
optionally substituted azai ndol'yl; WO 2008/ 019971
PCT/ EP2007/ 058158 . - [ Ly ijt ut ed

azai ndazolyl; o {}08%%)?)%5@@%!&%? 131? gz(sﬁ)tm’

2, 3-di hydr o- i ndodptionallpptbisttuadd 3y3-slihyslte-indodsd;

benzot hi ophenyl ; __opti ]y s Ik ut )
benzi m dazol yl ; (g)tggl%fﬂ)g%s{lé&tesdu ezl%(;)t%u%tpglgn%’enzoxazol yl;
optional | y substaptisneldy hénzwtdd xneinyidazolydpt i onal | y

substi tuted quingl.j nylh%ﬂbgg u'te%lg%:n%%ﬁ%azglggﬁt ituted

; . ) option
I soqui nol i nyl ; db%lon su napht hal enyl ;
or 10 opti onal | yorgisnslly subseuaitqhenydthiagolgl;of X, Y and Z

is N and the others ane r X Y.and Z are CRa
wherein: each t}oélafli%%%g@rﬁ%%nwlf)}dhnﬁ'grogen or R; R

i s: hydrogen; CloBminkly substituanl isequieolimybt ect i ng group;

R2, R3 and R4 each. i ndependent]y i dr agen or
Cl. 6al kyl ; 15 oroﬁonﬁfg}éellt%ﬁ@tﬁlt%%@hgnr?ge\ﬁg;O , R3 and R4
and the at ons t ooptfoinaly fubstytuardepheaylt ached nmay form a

R R AT H W
each R? is independently hydrogen or R’;
R' is: hydrogen; C,ealkyl; or an amine protecting group;
R% R’ and R* each independently is hydrogen or C,_salkyl;
or R' together with one of R%, R* and R* and the atoms to which they are
attached may form a six-membered saturated ring;
or R* and one of R? and R* together with the atoms to which they are attached
may form a six-membered saturated ring;
R’ and R® each independently is hydrogen or C, salkyl; and
each R’ is independently:
Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;
Ci-salkylamino;
N,N-di-(Cj.salkyl)-amino;
halo;
halo-Ci.salkyl;
halo-Ci.salkoxy;
hetero-C;_alkyl
Ci-ealkylsulfonyl;
Ci-ealkylsulfanyl;
cyano; or
—(CHZ)P—A—C(O)—B—(CHz)q—Rb wherein:
p and q each independently is 0 or 1;
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may form a six-nmenbered saturated ring; R5 and R6 each
i ndependently is hydrogen or Cl.6al kyl; and 20 each

wWRI0sH199Mdependent | y: Cl_6al kyl ;  Cl. 6al kyl oxyPCT/EP2007/058158

hydroxy; am no; 25 C1. 6al kyl qrgi_no; N, Ndi- (C

1. 6al kyl) -am no; halo; halo-Cl.6al kyl;

hal o- Cl1. 6al koxy; 30 hetefo-Cl. | Y. N )
Cl. 6al kyl sul fonyl; C1. a?@%fuﬁ%ﬁéﬁe{lder&ﬂ alﬁo;O ’o}\IH or a bond;
aifdCH2) p- A- C(O) - B- (CH2) g- Re wherein: 35 p and q each

i ndependently is O or 1; W) 2008/ 019971

PCT/ EP2007/ 058158 5 A and B each independently is

-0-, -NH or a bond; and 5 Rb is; Cl 6alkyl;

Cl. 6al kyl oxy; hydr oxy; Rbaign' no; 10 C1. 6al kyl ami no;

N, N-di - (C 1.6al kyl) -am n0; hal o-CL. 6al kyl ;

hal o- C1. 6al koxy; or hetero- Cl. 6a&likylkyl;

Ci-ealkyloxy;

hydroxy;

amino;

Ci-salkylamino;

N,N-di-(Cj.salkyl)-amino;

halo-Ci.salkyl;

halo-Ci.salkoxy; or
hetero-Cy_salkyl;

The invention also provides pharmaceutical compositions, methods of using, and

methods of preparing the aforementioned compounds.

Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used
in the specification and the appended claims, the singular forms “a”, “an,” and “the”

include plural referents unless the context clearly dictates otherwise.

“Agonist” refers to a compound that enhances the activity of another compound or

receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon atoms.
“Lower alkyl” refers to an alkyl group of one to six carbon atoms, i.e. C;-Csalkyl.
Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl,
isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the like. "Branched
alkyl" means isopropyl, isobutyl, tert-butyl.

“Alkylene” means a linear saturated divalent hydrocarbon radical of one to six

carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
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15 The invention al so provi des pharnaceutica
conposi tions, nethods of using, and nethods of

w@e@pariong t he af orenenti oned conpounds. Unl esSBCT/EP2007/058158

ot herw se stated, the follomnn% ternms used in this
Application, |nclud|ng the 20 speC|f|cat|on and
e [ e

&tlo sngg hg}%ﬂﬁle&lg etﬁj}ggﬂ th cﬁﬂl%tkgrlee\él?}p?%a{)&gxle r—];'tﬂ%%lyﬁa?opylene,
hmwkndqdnqmawnsﬂihhhkslngular forms "a", "an," and
"the" include plural referents unless the context
clearly dictates otherwi se. "Agonist"” refers to a
conpokaekyt matanea hwil‘ttﬁsf ﬁlhéotam:lﬂh vORywhére'Hnlbisfwlralkyl moiety as

nd.. or [e aSlle
n%%r%v illegel ]?Xa%gpellerzs ogr% ohetlgs 1ncf‘ ur 5 ut c'jlr%g(gkflgltcl:léer to methoxy,
etho®yY, Ysoprap@INg,i tsﬁubmgmsrdndlthe bife.car bon and hyd rogen
atons, having fromone to twelve carbon atons. "Lower
alkyl" refers to an al kyl group of one to six carbon
at on'g\lkoxyelkylCincGfad kyoliety Gf)thEicim’pﬂ@sR eR”,aeryé Rgis alkykne and R” is
alﬂCI ua(rjsed’eflnel:’lc{ hereln %Xemgfagfu%lﬁ?xya&gl c,grBlLlRSy 1rltlu§ érb%{, v%aytof anmple, 2-

meﬂthlyethyl B}efxqt]hoxypmm,,l Idetﬂleb%methmd/et}iyh II-(kaethoxyethyl) -3-
"B anched S L, SApPfQ |sob tyl,
{ngki XPSI&YOW ancﬁl& Xyﬁ%lgﬂ é’<131TP6"?&|ldn P gfz;t ur at ed

di val ent hydrocarbon radi cal of one to six 35 carbon

ato nched sat.ura iva dr ocarbon

o R PR RO 3 By B Rtaabkp GobHER 1 Wt o
BgeER2007./ 058158 -6 atons, e.g., nethylene,

et hyl ene, 2, 2-di net hyl et hyl ene, propyl ene,

2- et hyl propyl ene, butyl ene, pentylene, and the I|ike.

" Al Kodtiyylsutfieanls neean®a gioyetwbdf thhéorbralau$@,-RGRherafReisaikyl R defined
hs an al kyl noiety as 5 defined herein. Exanpl es of

f'k8y noieties include, but are not linited to,

met hoxy, ethoxy, isopropoxy, tert- butoxy and the

IS T TR S R
ﬁll&f thﬁ dlkl?h‘:he hgdefinee pteat. YExahiphacy alkislil f@tyblipd gioupk itdyde, by way

bfy‘?%‘éf‘%b%(é %E%F“‘%{Ol}@rﬂwngﬁ%ﬁigmwhﬂ 2-methanesulfonylpropy,

And ekt hoxyet hyl ) - 3 et hoxypropyl, and
1-(2-nethoxyethy|)-3-nethoxypropy|. " Al kyl car bonyl "

means a noiety of the formula -C(O -R where R is

al kytAlkdsulfbellorgdmbaisel Moielyoof thd foynsill H*09®}-O-wdlte & is alkyl as
g%i%t of the formula -S02-R where R is al kyl as

reimn.

“Antagonist” refers to a compound that diminishes or prevents the action of

another compound or receptor site.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but are not limited to, optionally
substituted phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzodioxylyl, benzopyranyl,
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herein. "Al kyl sul fonyl al kyl" nmeans a noiety of the
formula - Rb-SOZ-Ra, where Ra is alkyl 20 and Rb is

wa@bdgherel as defined herein. Exenplary PCT/EP2007/058158

al kyl sul fonyl al kyl groups include, by way of exanple,
3- et hanesul f onyl propyl, 2-nethanesul fonyl et hyl,

8%%%%{}#?%%&%&185& enzo@Bgraagsl Ibelﬁ(z%ipﬁjerafzmry mhenzopyrrohdlnyl

%ﬁ@b{ﬂnqhm’m m@h}ﬂﬁleds)xajﬂkqnlyl a‘élyleﬁEdldE)fphneyd drekthe hke, including
f ound that di m nishes or

B@gégpgﬂh§%ga%§f§%%no &5%% ‘her conpound or receptor

site. 30 "Aryl" means a nonoval ent cycllc aromatic

hydnoc n | et n

trlcyc dePgﬁgﬁJ§0$8”§%§%$ guﬂl gﬂ%

deftiedhatdity substituted as deflned hereln. Exanples of

aryl noieties include, but are not limted to,

optionally substituted phenyl, naphthyl, phenanthryl,

fl uofﬁeylly]k,y "land ézﬁlgallky "pB’htchIr&&IWde used uitﬁnlyingeably, mean a radical-R'R”

wﬁg IPher}Yalk)fl egﬁro yc} R 5{11 ?;9 I’é% ined ere1f11f & ﬁ Phenylalkyls

erem ’R 1? %n al%rﬁ moiety as

m nodi |p enyl'su
shchhis byﬂmys (phemn)gxhyld@mwchlohqﬂmnyih) AOxanthlylpehehz0d |tl®edyl{e)dr¢
b)gnz ﬁ){ V\D 2008/ 019971 PCT/ EP2007/ 058158 -7
%éhﬂ% azi % benzoxazi nonyl, benzopi peradi nyl,

benzoplpera2|nyl benzopyrrolidinyl,

benzo hal i n net hyl.enedi oxyp L, . . :

ot hy PURSARD sy T St BRI SH e g an artlyt motety as
pefirtetd dleteyn.hydr ogenat ed deri vatives thereof. 5

"Aryl oxy" means a noiety of the fornula -OR wherein R

is an aryl noiety as defined hereitfin “Arylal kyl" and
"Aral kyl", which may be used inteﬂchéﬂggébly, nmean a
radi cal -RaRb where Ra is an aIk%FeQ up and Rb is
an aryringplsupeass dgprpelithsdesnya e, g. , pherhicatikyne or two of

H, suehxase Qﬁ&@" llS’ gﬁ%ﬁﬁhgttméthers are carbon "Azaindoles" may be
3-'(3-chl or oph entyl, and the like are

@R%Q?f?ﬂé gubﬁmae@a |aal:1¢<fyled hemna &t)@gﬂroaﬁﬁlar% pasifipn &t 3ang¥ 3, and at any

d Is&gglg%le?lerlolgﬁ se%}?{h%{ ﬂe %o't ﬁltﬁ)%e@r AWM do P 1AL n A8 des:
"pyrrolopyrimidines” of the above formula wherem X* and X* are N;

"pyrrolopyrimidines” of the above formula wherein X' and X° are N; "pyrollopyrazines”
of the above formula wherein X' and X* are N; "pyrrolopyridines" of the above formula
wherein X' is N; "pyrrolopyridines" of the above formula wherein X* is N;
"pyrrolopyridines” of the above formula wherein X’ is N; and "pyrrolopyridines” of the

. 4 .
above formula wherein X" is N.

1

X
/
X\ N

X' wherein one or two of

“Azaindazole” means a group of the formula
any of X', X*, X> and X* is N (aza), and the others are carbon. "Azaindazoles" may be
optionally substituted, as defined herein for heteroaryls, at position 1, 2 and 3, and at any
of positions 4- through seven that are not nitrogen. "Azaindaole" thus includes:
"pyrazolopyrimidines” of the above formula wherein X* and X* are N;

"pyrazolopyrimidines” of the above formula wherein X' and X’ are N;
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15 "Azai ndol e" nmeans a group of the formula X wherein
one or two of any of X1, X2, X3 and X4 is N (aza),

wWaesviw7ot hers are carbon. "Azai ndol es” may bRCT/EP2007/058158

optionally substituted, as defi,ned herein for
heteroaryls, at position 1, 2 gnd 3, and at any of

pp%giz%log)gfazﬂlef 'tcn'rtﬁéjz%ﬁ rﬁﬂﬂ& Qﬁéreﬁlr Ql%tX‘lnar%f\Iggjgr?azo opyridines”

rol opyri m
vhibe abavedofroulamwharaim &/ elNl; "}(Qraaoidp)b(ﬁlmsé of\the Zbove formula wherein

ép}@érl\i(ai)gr‘gyglkﬁg’rﬂﬁ&%sﬁ t?l aﬁ(n% fglt}l%ﬂg v\);hg r%kals 8' n X1

opyrazi nes bo’ve formul a

Wyezrzelqpyb(dmaﬂcbfﬂdk aroge fgrodupywhekiopyris i nes” of the
above formula wherein X1 is N, "pyrrol opyridi nes" of
the above fornula wherein X2 is N, "pyrrol opyridi nes”
of t hbraacbn])}q}é" fheamnal raoietysrfeh afoXB ulas-RER’amdhere R’ is alkylene as defined
iﬂp rroI qpylrl dlnr(;%sf to{ the above formula wherein X4 is

n)% XA 5 MhZai ndazol e" neans a group of the
formula X N wherein one or two of any of X1, X2, X3
?2\2 a‘f&l é)zalch mearl)san%gndovgle o%uar 1ie§ ceslr&esyfc?lf n}ow(:}y con51st1ng of mono-
delf)llcyftfhd rimgs e(EYtl(fzdi{yl het cmmmaw B subbtitpesl witloondlor Iﬁoaermilbstltuents,

fzre cialg algﬁ}/ltu.eﬂglger? QSP%II%IY ygltol;(%gﬂ%r eseveghatlcl)q oa[kyl amino,
inpyivalk gh oy, ionddikyestiinof urtlése ogdteowie §erifivilly inthiested NEx@nples of
ra olo ne of t
?‘/6?"&%%‘/£m\%eélre%mﬁl% Lﬁ télr“gl[e%l tov%dfﬁffg’/‘/gfé‘gg@/t%’ cyclopentyl,
8CTohR2 06 elo@ 585 8nd the likpyinandingpyirtatly nasituated deeivadey ehereof.
formula wherein X and X4 are N, "pyrazol opyri di nes"

of the above formula wherein Xl is N
" pyr @Olo@kkyrolxﬂi anel "'ycﬂlfalltd?@" a\bﬁ&ﬁnﬁpbmlded 1mhﬁhemgtabl3(2mean a

N; ridine of .t ve for
segupior R RE St B MBIy i el 7o P B P
whbyalidyfoxtdndlsdddyclo prdpyRimpadykipblityreangclapemileky c?&flofﬁeb@loxy and
ﬁjérrrul a -R-R', where R is alkylene as defined
I’hé(l n and R | s cyano or nitrile. "Cycloal kyl" neans
a rmonoval ent saturated carbocyclic noiety consisting

SLt | ocs}'é qag!&}k?@% I]Csltab"f(@:%lél 3 31?16 %lu%?l K> w?lere R’ is alkylene and

Rumdytlbale?ltasdeﬁme}feemﬂ. each substituent i s
i ndependent |y hydroxy, al kyl, al koxy, hal o, hal oal kyl,
am no, nonoal kyl am no, or dial kyl am no, unl ess

ot heltWiclkalkshigldxiy'tald yd sukddked”, iixanplagde @ed interchangeably,
mean a group of the formula -OR wherein R is cycloalkylalkyl as defined herein.
Exemplary cycloalkyloxy include cyclopropylmethoxy, cyclobutylmethoxy,
cyclopentylmethoxy, cyclohexylmethoxy and the like.

"Heteroalkyl" means an alkyl radical as defined herein, including a branched C4-Cy-
alkyl, wherein one, two or three hydrogen atoms have been replaced with a substituent
independently selected from the group consisting of -OR? -NRRS, and —S(0),R* (where
n is an integer from 0 to 2), with the understanding that the point of attachment of the
heteroalkyl radical is through a carbon atom, wherein R* is hydrogen, acyl, alkyl,
cycloalkyl, or cycloalkylalkyl; R” and R are independently of each other hydrogen, acyl,
alkyl, cycloalkyl, or cycloalkylalkyl; and when n is 0, R%is hydrogen, alkyl, cycloalkyl, or
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cycl oal kyl noieties include, but are not limted to,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

weyoBokwpt yl , and the |ike, including partial | pCT/EP2007/058158

unsaturated derivatives thereof,. 15 "Cycl oal kyl oxy"
and cycloalkoxy , mhich maybe “used i nt er changeabl vy,

EFRPIGIH 8 el obr y R e IPRY Dbualy e

acrytdnmde, mynbaﬂp}dmpyllooaydlakkylahmhut Blépm%yntaoye:dzmpgﬂﬁsyhdmj@ but are

fi%a @Rg&‘#}?ﬁ&'}?e@ﬁh? fhgd%%?(y%l%gﬁ %%d%’oﬁxklyh%&p&methylethyl 2,3-
dihlyghlosmowlldl hRﬂrqwrrmﬂnflemla}ﬂ kyhyasxmﬂylnk@l-dﬂqadeoxybutyl 2-

BEHEAE e XL g bl Kono bRy
ﬁmrrmshl&)nyﬁﬁe&mb ammosﬁlforwlﬂb!ydl alainloydllﬁjdmjromé def i ned

Cych[yllammos n?lﬁnetl)fyl 01¥1C| o Blu oslu )Herz]t%ylu methylamlnosulfonylpropyl

mytﬂm@ﬁatylnethoxy, cyclohexylnethoxy and the like.

"Het eroal kyl " neans an al kyl radical as defined

herein, including a branched C4-C7- 30 al kyl, wherein

one, “HMEroalyl’t ineas ahyonegydir, hicpdti dnamqwbee;ﬂmaqu sodd ring atoms

W vite & St trur%aE r1nnderpt§1%dent | Sel ?ﬁged ufné %e \%Eoms selected

g"?‘ou% %"ﬁ?et"‘fﬂ of "TOR EhaTI8EY @

fToirSNﬂ@, o8, fﬂgﬁferrfarmﬂg fing a)toﬂ‘)s be!mlgt(h withethe naderstaadatignlgat the

%tgail 191& ﬁttrt]olu &ﬁt%%otapg f%%ﬁal g\iollh’? Or\?/\ﬁlé ?reotnﬁ rtloﬁgingg The heteroaryl

hyigl hmgé)l ,opafﬁlyzﬂ],y sabdtiflited ac gkeﬂr@dlhle;ehn Em?lmples of heteroaryl moieties

%%ﬁ)@?ﬁ%@é%eg%%ﬁ{mlée P,a g)ng l sh@% 3;%9?)/1 &Sgolﬁﬁggxazolyl,

dyﬁomhb’qthlakdiyll oxad[iﬂol\)yd) dnacﬂlaZ(ﬁlepyrEﬁnylSthl‘ey@]r ddephenyl, furanyl,
2008/ 9971 PCT/.EP2007/ 058158

By GRSl s PG, gy T pyRorury

beZbﬁﬁhlk}& | bengythlopakhy) ‘t&lnqu‘dhlopamnlyb benz@ydaasiyh benzoxazolyl

Eg%gﬁg{; K azpm Pﬁ%@?ﬁlﬁ%ﬁlyﬂyﬁ%ﬂ ﬁ%a?do i3zoly: %gzs’({ey)gfga%':yi 1ndolyl isoindolyl,

ﬁ‘tahgﬂ(;}r okt uinahiyd f Ritat, leyﬂazohnyl quinolizinyl, naphthyridinyl,

Rteﬁé gfgm%ﬂéﬁéztoeﬁ%}metd l et DWGH}Y?/FHCP theX&g,q}(léﬁBdmg%laftmlly

RyBoghiaydrdexiyftirey therebf5 hydroxy 1- et hyl propyl ,
2-am noet hyl , 3-am nopropyl, 2- nethylsulfonylethyl
an1nosu|fony|nethy| an1nosu|fony|ethy|

am n'@ﬁﬂérf)@ﬂ?},aﬂl@ﬂ"%w "heteﬂﬁhilk{)}l'a mhlitﬁhsmh)f Bé’llyéeﬂﬁfﬁthbthangeably, mean a
nosul f on met h nosul f onyl pro
B LRaT] PREE X6 Sl B P s B RO FEN T efined hercin.
bi cyclic or trlcycllc radical of 5 to 12 r|ng at ons
The terms “halo” and “halogen”, which may be used interchangeably, refer to a

substituent fluoro, chloro, bromo, or iodo.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been
replaced with same or different halogen. Exemplary haloalkyls include —CH,Cl,
—CH,CF3, -CH,CCl3, perfluoroalkyl (e.g., —CF3), and the like.
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having at |east one aromatic ring containing one, two,
or three ring heteroatons selected fromN, 0, or S

W@ b@soerai ning ring atons being C, with the  PCI/EP2007/058158

under st andi ng that the attachﬁent poi nt of the
heteroaryl radical will be on an aromatic ring. The

32$ ?{%ﬁ&%ﬂé r’%; In?e%é!?}élol?eq\é 8Pt;1—- ?&?jéd}% aré)%}rb%&te%tﬁﬁ q%éoalkyl moiety

anddifimee hetoint, Faqampiﬂstof halmﬂkw mol,euoq;ncludalbluy are not limited to,

fﬁﬁ% 1%&%% |?§?ﬁ§§§% y bXagﬁg%gP§§?§?é ﬁkgggly

yra2|nyl t hi enyl thlophenyl furanyl, yranyl
pyridin of i m.d [
| Soq%‘l}ﬁ%f)){yaﬁ%ﬂ r%lée}/ns t8f usi(l{)?e% 81[ % et%roo Xl and #ers i l‘f)etlr’]ucu ar¥o an alkyl

betpihdaiphe hydein theniz smlmuupyd with lone be nmrmpdacznabyfl gne, two or

ﬁgreﬂe;}% 5 g l %slb(é?ozv? e)élﬁg%tgée? l%l%nei cabbenz t hl ozelglélol Caatafl m?re than one

BR@droxy g‘bubyRepreSelnﬁaztlva yka,mpireﬂ molledle |lmy Iare rpl]lﬂurrngeld to, hydroxymethyl

gl‘rlléfgro&p/eth{f]ly& hgg%xgﬁliolyffll 5) %Zdrox Topy h! (%gcll’]%x;rpethyl) -2-methylpropyl,

aﬁllyddlxlyblhtyb!dlyﬂfm(ybuﬂybél hydm)qrﬂutyg Zf,ﬁidihlydidxypropyl 2-hydroxy-1-
rogenat.e i yvatives thereof,. Heteroar kyl "

S B0B B e a8 S B A

Bydroxhpogelabl y, nean a 25 radical -RaRb where Ra is

an al kyl ene group and Rb is a heteroaryl group as

defined herein. The terns "hal 0" and "hal ogen", which

may Tecterseytloantiaot hengeadatyrated eingrwleoein asldins bhé tiegttom is N,
oal k nmeans

orQ, .¢hlo brono, or iodo.. 30 "Hal
SHST SRR fhissPinal s e fGR o e BH bRy O agen
has been replaced with sanme or different hal ogen.

pal k Is i ncl - . - CH2CE3.

S p ot ben B et gt aoiehs kg of gas to three
M@gsZ 08t bt ahploreCi 82 @(réé 85@1ibBeteroafding' (}clhb@alfkﬂrxyntrogen,
means a e raul a -

RERER pisTRieE YaedBS b T a b apO M S ded o8 defined herein.

Bedroglbkebhietarodyelyl e®idtiesindi@e, littareda lingitedl tb o dt@aallosubstituted

trif.lLuor onet hox di fl. uor onet hox .y .y

BIPSTIny] P IL PRBIRP PRI P yreolidipy Ryraraligipy

frﬁiﬁ@icﬁm&b 1rﬁldazﬂlﬁ:lﬁiyl qfyrideatys rp(?ﬁﬂkzylhylam(ﬂmﬁldﬁ@[ S‘oxhibhdmyl

arti r to a fi ed he Jn th
RE%Lafnfl moRefingh v B hraseudSriiind S il biigotingt,
Boquihbliee, Beydintdyzob, Cthﬁalaz@&m&hﬁe‘ﬂeﬂzbﬁﬁazbh&mﬂaB’aqzoazolyhdmyl
rbo S .Nno n one r.oxy )

M ARt e R b AL PR A L ST

J[H1£H11)@iﬁohﬁ’ylsﬂ&ﬁfdé}(ﬂ‘lﬁ@ﬁ(fmhohnﬂslﬂﬁbﬂé QHlyelryttinolinyl,

% dr ox ﬁ? drox r.o IFl } . "

AR P s s TR Bk vdrisoquipglipybyapt s fike.

3- hydroxybutyl 4- hydroxybutyl 2, 3-di hydr oxypr opyl ,

2 hydr oxy hydr o t hyl e 2, 3-di hydr axy L" Y
%mwa&%m@@@ wEda wsgitrr AT PR, heteroaryl

Gnﬂﬁdfn@&ycﬂﬂﬂ@}d&h as indol-1-yl, indol-2-yl and indol-3-yl, 2,3-dihydroindolyl such

as 2,3-dihydroindol-1-yl, 2,3-dihydroindol-2-yl and 2,3-dihydroindol-3-yl, indazolyl

such as indazol-1-yl, indazol-2-yl and indazol-3-yl, benzimidazolyl such as benzimidazol-

1-yl and benzimidazol-2-yl, benzothiophenyl such as benzothiophen-2-yl and

benzothiophen-3-yl, benzoxazol-2-yl, benzothiazol-2-yl, thienyl, furanyl, pyridinyl,

pyrimidinyl, pyridazinyl, pyrazinyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl,
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"Het er ocycl oam no" nmeans a saturated ring wherein at
| east one ring atomis N, 15 NH or N-alkyl and the

WO eovaloriony ring atons form an al kyl ene group. PCT/EP2007/058158

"Heterocyclyl" nmeans a nonoval gnt saturated noiety,
consi sting of one to three rings, incorporating one,

E%?Zolg an‘éihl ?noh?lgll)] " o?“}éeg(%)ﬁrc@‘? %L% %ﬁ?ﬁ?leglg}%l'y? IHC'[CIO&I’YI or

hayﬂbeﬂﬁpﬂudnmbbyosﬂhsubﬂmm@dnakpd&kmﬂedﬂhemenmﬁnﬁeubﬁnumn&

&?@%lg ‘8{1(9 I)r R/\?o s%'i)gt?t%ﬂ%lltx selg?&ltdefirénfls%}k)n ylc!ggl’kglb gﬁ(f»%r ﬁal%oltlaloalkyl,

i ona
alpdkaxzyl oyaing, Ihltmohntp@aﬁxzh awlino, az;@mmy)l mopwatkylandnnym

le}flglaf? ?-y(ﬁ%x}[alk 1, allgo%ﬁyglk\élg‘%/eﬂ n?flg%d?égalk)qalﬂ i((t:]ycloal[koxy,

, 0Xazo
C)&h)aﬁwbilkaiwaﬂkylsuhfon]dbw IObenallyhuhsztmhﬂed ithnigihy]l, opt1onally substituted

i;xérazorf}fl %Ifotgdn%}ly stlglltlecp ucridl d)|§/1n {Hl'l%ﬂl nc%lrllj nr)Yy:l S(O) RE -

en2| m azo Iazo

E@qumga%m(ce&zny@c e hRERZ ol GH )JiGHO) - C(%&))—NRgR —(CH,)¢-SO0»

ﬁgtrahgéHnyraRyﬁ %?% gg E%%ﬂ ﬁ(ﬁyﬁro?yaaﬁxlbﬂRj SO-R; where

i Gaowor, plmfmmy)l o2} RoRE,ded thtadimdmmﬂerrtw is by drope or alkyl, and
ui_nol

faCFr ahS1 %)ﬁnii%ng?grlhﬁfgfoge?eat%% )y r?xé/b%{u noxiyl nyl, and the

like. "Optionally substituted”, when used in

(i nontiayhg trallao rsp kst Il e
1tm1d®ﬁn-tlﬁet¥lqrga&‘uc3cl~(énh§¢@r de.naohtpn stgrbup dSplaceable under substitution
Ol N

%’agt:i(g*]il o gl}tb(frﬁ dgf‘algp%f of le%vg&%f)éd ol ngﬁ béli a% noa[“ﬂmlted to, halogen,
ilRgiaz ok aﬂy-leyﬂesulfolfngibml such yd mathdnédsniiazyddey3etihnesulfonyloxy,

ﬁjgnZI tﬁ]}r@g Xcﬁzsugjf)]nyri% £o§?eflﬂ2| m gﬁ@l?n)gwhﬁglgﬁ)p%osphmoyloxy,
betivatihsdphiane@batzylarg isdpesyryddyi aptoan-ardythe like.

benzoxazol - 2-yl, benzot hi azol -2-yl, thienyl, furanyl,
pyridinyl, 35 pyrimdinyl, pyridazinyl, pyrazinyl,
oxazMydylatolt memhsyd moles@l 8z0 inttracts svwthhi @zet. yThe 1nteractions
i m dazoly 8/ 019971 PCT/ EP2007/.0 158
By L‘%fol?%aréa% 9“% Py 3Rpnist-anGgonish fad e 3 il deﬁﬂ‘@a%% ein.

an aryl, phenyl het eroaryl or heterocyclyl mhlch |s

optiQ alI ,substltu ed inde ent wi th one, t
o be Xttt S Sl e S RET BE S babo W PREbR g B or
siedegdtatte frr[d?muahke}d notQ)yairQaid(&‘lbt th@Hk@%l‘j)tloﬂ alcbudes instances where
gﬁ:oalﬁy hanaIKOﬁy, ﬁ nltroh %teroalkyl
Nt é&VF%\‘Hftﬁ%‘fe% 544 %VF%SHB whyth i 2F%8A%am no,

hydr oxyal kyl , al koxyal kyl, benzyl oxy, cycl oal kyl al kyl,
cycl pal koxy, cl oal kyl al koxy, ,al kyl sul.f.onyl ox
opt i Oy aagh D sl rhreangny diseass SRATIHON ey BT disgyder or
mi@aehy!l, optionally substltuted pyrldlnyl
norpholinocarbonyl,-(C}Q)q-S(C»rR; - (C}Q)q-NRth;

-(CH2) - C(=0) - NRgRh; - (CH2) g- C(=0) - (=0 - NRgRh;

- (CHAhet & chBE/RHt” or ({ad2) s Rm&hs Be-sBlvent is inert under the

f(gi%a%‘g O%(ther eflglolnqﬁmgdjg_%) b%d [}llé?f;Rf 72] p@ctméﬁgerﬂqngalgﬁlugm(% for

bREGNE DRk Yol e £ idétoFi@nl e Otetrath iy bfuraf) W, N-dimethylformamide,
chloroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl

acetate, acetone, methyl ethyl ketone, methanol, ethanol, propanol, isopropanol, tert-
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each R is independently hydrogen, alkyl, hydroxy, or
al koxy. "Leaving group" neans the group with the

wore@siomy7conventi onal |y associated with it i nPCI/EP2007/058158

synthetic organic chemstry, i .g£., an atomor group
di spl aceabl e under substitution 15 reaction

Bl?tggblt ?1%?5‘11(2, Fz(gm?!e ea%ﬁ ?llte hl?ea\ﬁlﬂ?sﬁ Qﬁe‘%ﬁféﬁ tb B¢ c%gl?rar)p He solvents

aﬁﬂheﬂﬁsmwﬁmmybbﬁv1n®wmhnHBHMEKMQmEHubWGMyIoxy,

et hanesul f onyl oxy, thionethyl, benzenesul f onyl oxy,
tosyl oxy, and thienyl oxy, dihal ophosphi noyl oxy,
optV&mahhmxsdbéWMtumaﬁkﬁmmmmbdxymmh$dpu@ﬁyﬁmpymaﬁnga

?lﬁ%rl %I)égl%tlcglnc%ﬁspo%ltltoiqk[ﬁat ié genel{\/?lgrﬁfgt Un-toTR: %ﬁ?d ReiffRl Ewi"og?cally nor

erac fterae
bmwhmﬁeumhnmdﬂweuhmmhkmmﬁmewhkbgsagqmdﬂeﬁnamkagmmmsmwﬂas

&%»Bh I&%gnuﬂ§udeflned herein. "Optional" or
naPF neans’ that the subsequently descri bed

event or C|rcunstance nay but need not occur, and

thahT;he des tion pcl |nstanc§s mheZE 5. the
armacen 1cal acce tabesa S o acampou{l means salts at arﬁz .
event or clircunstance occurs and rnstances In It

pllmazrmanﬂttlcaﬂ;acsqasldé aaddfindd lﬁae«aﬁ,earsitthmqjosfmams da:m;ed
sease, 0 di s cati on.
R AR A LR R R R Sl S
t he &al a/chhthon salts ﬁ&rrtedundemotgmmc aokdiuth shydafchidie acid,
f%cgpéla)%hnlé 9%6187 s%lfgleg%fi enlgrb gbsup{] %%1'(: gﬁgt epnd t?lwilf(e, 'or formed with
afgahm rcids shd, astaedtrcahyidbﬂfzam@n],fomlc hEid) bmtchy,l daorpimarsutfenic acid,
e orid r
Gieiehl ShPhaEo R h At B iaiot P ai R R asich tutamic
ﬁﬁi(ﬂ Jtcolt yd, Hydt(myﬂaphmt haidp?- hy@rtolﬁwh)zines@fojmaﬁmdl, Jlactic acid,
nol rt. WD.2008/01 9171 P P2007 05815
eg JZ hc dfi gx@ﬁ]é)mcpaﬂqg g elicgs tI'rr,]e qe% ontjrﬂ(:écg énucomc acid,
S{Iﬁphﬂhhbdedutfohhacﬂopﬁdpamjc adidy eals@hcv adid, Sucdisie dcidntatthdc acid, p-
act i |nve are inert solvents.
LB i T Pl e as b S IRt "ot ch i o
useﬁuhsﬁﬂnﬁd@@@hmngaamqnphﬁmmaﬁﬁuﬁmhabm@ﬁn@ﬁﬁpdunw%nhmws
t aIIy saf e on-toxi c,
Pt Pe SR o Yoo an el S dlitie & alBhad G Bhergatuminum
idnabr ydvirdinaies with @@ irgddlicorf 1ﬁ6rg‘dﬁic&fa$d’1 a&cep%ld/‘ﬁjghmaSases include
5 qg_ Pharnaﬁﬁyt|cal ﬁé Egarnaceutl IX accept abl e
igfhagolagying cthanplaiee fegisthy; F?*‘ém{lﬁéfle pRolamge, tr friethatnine
pivbthraie M dcephbly it gaiit ibeincage dehiines Hyar®ide, cdadm
bﬂgt.gossess t he eshred harnacolng@a gﬂéVlIy of
ORI A H BN s SR U gL ORI U PHIRAR i on
salts formed with inorganic acids such as hydrochloric
aci mc acid, sulfurjc acid
phogL[ﬁ»nf‘oﬁely feradig RarrigsgUisly P?%Bta%rsalfsoarﬁﬁw S formed Fom acetc
acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric

acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

It should be understood that all references to pharmaceutically acceptable salts
include solvent addition forms (solvates) or crystal forms (polymorphs) as defined

herein, of the same acid addition salt.
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organi ¢ acids such as acetic acid, benzenesulfonic
acid, benzoic, canphorsulfonic acid, 15 citric acid,

weewanewol f onic acid, fumaric acid, glucohept oPCVERZHNT)58158

gluconic acid, glutamc acid, glycollc aci d,
hydroxynapht0|c acid, 2- hydroxyethanesulfonlc aci d,

LR o L5 60 e T P I vt i
gnqn@ptiiviealte mes miuttdnngicaol d),rr_lnzmmd! such thage klkmisalreayibh can be
Qa%g ?tus%fec &y /4 ?thgr g%é%%cgegj%ﬁ?ﬁi’é/e Pli’cei(%%r%%%%%ﬂg g?rwseﬁtionally
ﬁssocwdd wirbnt lalrsymd:lledct chemim)’o rCqytadis prifcedses dffleis fila/reetid)n rely upon

ﬁ}O ﬁﬁ?l%ctgve upsrto Ib?ock & Ll CS gro%c\,(n cﬂ&t g)ﬂrgen atoms pgesenfam the

1on, an a ear
sdattahisufor xanple lthecttarmsl‘i mheq)rWetﬂnn@groop Gand énmogen protecting

i norgani ¢ Acc bl e or an 1% ses 1 ncl ud
giodpparc sg(?n Eeerch xé %rﬁrnnaend o5 (I)réamc rou%s intended to

pratet ﬂ&nutragnrn&omtagamlt halesire]e reaﬂd)nt Idanhg k)elthetm procedures
Cgeicrr? Lr%]brlﬁ‘qgro%err]lor g%rc]%neg gr%lsless 1ncf1]1%l| Lih re no 1m11['n dh%dt uoroatetyl

I oXi po 28'Si om
s@rdnoidaf t&anayld Ba p dhenzyl dxydarbamyd écaerstenp)rlei)e CIBEx)i, p-

ceutlca ce
PRBIREE o rea?t RRb SR BRI e A BuRBlBod8] JF0C), and
thetlikanlsilled persansadil inowwloei o chcosd a gpdrgsioh did dase afakmhoval and for
acid, sodium potassium

b fo Sithenibh TifbuiBt fasd S0 T Phonra b

understood that all references to pharnaceutlcally

> ts f ) )
(oo oaraLy BRbTyLeaf difond B Unbroht Sad Glahiegetrc or non
hemhumnanémhb&nsaﬁaﬂaﬁndS@ﬂdt@np@umhﬂhyeNwmaaﬁﬁh@ﬁaﬁZImai
P P200 13 P tegti ) ! .
ST s e anstecilaiaht Fesahigk iR s forpingg splvate. Ifthe
bilogk & v(\;a:térethﬁ @(flﬁztte fkﬁ’n&ﬁh&‘a h‘fdr@tenwhe:ﬂ thu s l@lt/érﬁgzazﬂcohol the fjolvate

n u a chem.cal | On, .can e carrie
fotRd & dlihaye i e o iy b t BabiR gt ey rasie
'rrrmldchles H’e\aﬁﬁengrtls ony efthic @mladtdryes iasgach akeghtew hrt:ﬂamstrts infolecular
r.ocesses o t.ni

nth rta
BhsBrghhiaton e RIPECET 08 G QaBe Bl ock
reactlve nltrogen and/ or oxygen atons present in the
reactants., For exanple, the terns "am no-protectin
or oup P ™ oS pef BTGB OB RSB Thember of
thetredra g ela&hij(clhl@hg,i butapdliméte to, hanfahgs@ndigad Srimates such as
%Houps |nH§Pq§d to E&oteﬁt t he ni.trogen @ om agal n ﬁ
H@ePreabiE PRECthDA PRRGSPSGAY M FpplcdLasaattle horses,
Sheeploatsyard dwig @Bnktal £6MhbIE gudy BupishitsNddaddend dats laBb@itory
nat HIH]t d to, trifluoroacetyl 10 acetam d BEeqéyl
e amples of

tBRLs BRI SRS BERAS TS APEEREA AR Piescr) U
ek Mgy els 2ydl ey ay 220 ﬁMi hmﬁecntot bROSAAY X keaThe fyth, “subject”

er t - byt ox carbony and
oes not enot a particular a e or seX

“Disease states" associated with serotonin, norepinephrine and/or dopamine
neurotransmission 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”,
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the like. Skilled persons will know how to choose a
group for the ease of renoval and for the ability to

woriRetend the foll owi ng reactions. 15 "Sol vat BGI/ER®ATIBS8158

sol vent additions forns that cpoptain either
stoi chionetric or non stoichionetric anpbunts of

?[ﬂj,ss/ 31%%&9%1& ?{@QHIEQCE&S{@% ﬁl{)ﬁl 1}1@ (%g)}sén%e?]it %ﬂk@@teg seizure

dysieslshines apakpsy, stdatreytmemtus cbodlmmngamo@ahd/wﬁth nelifological

K vat r te,
v\%ﬁﬁge géu\ft%g% frel% s%kg blrélﬁ(?ra]ﬁg‘la ?ergora Jﬁ?igm af g?arcrigé]q{r\z, an
hdleu:mdhm,eandl-dymrdﬁresncbdlsea‘sostaedob@lemmeaqramt nddisaowe gfites”
gssﬁa?tg% ggté sleroq%ng Ihorglﬂggl\)l\ﬁ em%%igotr éio 3 i neu? traélgﬁésrsmn also
sichtde uaitaniﬂﬁﬁ),mmcmhhtamrsbm natbjeat. Eerrrp@ua&jbd d the) irfventioroweuld be
ﬁsgerf]m b Gredl yacrI harl]f\}ﬁlrﬁ%ﬁ 31:’[1 goglﬁ mﬂgd frain W%n%ato@ﬁrthrltlrsﬁml
qkmswkmnhkmdﬂm@,ghuyanbmudbﬂk@ﬁdnhm,ahwnnmhmunamﬁhumunusand
ﬁl{\)/elgﬁz ara’lI'lZl& oesgeoafthrl?ls, &ﬁuﬁgﬁ%@lrglﬁ (2:1 gs e(r: g h[Ffrltléa Pchndltlons
sheep, goats and swi ne; domestic aninals such as
{gggln egresglalgﬁasausse hc%:rgltnslﬁflgg éﬁtt i1 1rr6111n elz | 8 a}o@?aplieﬁsu% long-
telrlk.le:lepi:_esanml dstheiia, nomidiatarslog ddzp‘redsetﬂmooﬂ laharactermdtby feelings of

a%lasssh b &aﬁcgufsg%smqa '&)‘Plﬂegr nanaél%?left eehngéa%t% $flkggem uil
Sﬁchiedfsrepmsdﬁ avidhidedvaMrom Sedrpérestiah cormartepidnepiatic semptoms such as

d/ or neur ot ransm ssi on i ncl ude depressive
5321(5%&"1‘39 %F@/Eqﬂj %St ders, as wel | as schi zophrenia

and ot her psychoses, dysklnesias, drug addition,
cognltlv «di sorders, .Al zhei r's i sease, tte
dof 1 ey a5 Fareh S ELFS s Sy hoR G el

brﬁhﬁMheﬂ) dtates B@Btl@teatvhmqi@chdﬁ)ﬁyﬁdogﬁhl rde@blsc&So alet&tqbeﬂl@n of unreal,

di sorders such obesi t a a,, bulima an

HB%%% Oééff‘?%mw%“ﬁ%g/%i@ﬁﬁ 1%&‘?%%52660}?6%%& sych as ingjeased
Btdresiss, alﬂc}fﬁ@ E@b&@t&ﬁfﬂa&; S\hc}a}blﬁgJ trg@hllagyrivaakness and fatigue, feelings of
non-insul i n- deg ent di abet e sei,zure disorders

EpRIN AL eSSy PRERTRIOTGRISEIE | ons

associ at ed W th neur ol ogi cal damage resulting from

stro ral trauma,  cegebral i chae
e o e T s & ar R aaed igeudaasap il
tyyhipaéts bf e turinai tﬁﬁﬁsﬁeﬁﬁsaheﬁath&ogﬁ%B@mg@E gotheiukiRary tract.

er ot.on nor epi nephri ne r ami ne . .
RO SAHIHRGL b SEPets s PRt B: i TRty sress incontinence,
(R Gih don@hSe, i benRn Pu§taed hypearapby nBBHOfpro&ietitisn¥&nliso® Ayperreflexia,

| d,be wuseful to treat arthriti.s, |nclud|ng but q(}
P}ltﬁeitlo@grtfc&onrm rsﬂ%erg}(,twmr}asurmary urgency, overactive bladder,

510 By p@senishinpalrbiheisis, #0sthtodpib ybttisSidiophatic bladder

rthriti I ryth
g}sptees%gsémty,gng,thesl}i(stem c lupus erythemat osus and

g)lr \%gdesuable

“Disease states associated with the urinary tract” or “urinary tract disease states” or
“uropathy” used interchangeably with “symptoms of the urinary tract” mean the
pathologic changes in the urinary tract, or dysfunction of urinary bladder smooth muscle

or its innervation causing disordered urinary storage or voiding. Symptoms of the
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juvenile arthritis, osteoarthritis, gouty arthritis
and other arthritic conditions. 10 "Depression" as

wa@e@dorwrei n i ncl udes, but is not limted to, PEJ/BP2007/058158

depression, |ong- termdepressjon, dysthym a, nental
states of depressed nood characterised by feelings of

ﬁlng?ISatt 1%?%@9' ut a%féoq(l) @g%ged%fatctlpéaﬁr’]igg {TF(J l?lﬂ)% &sydetrusor

eem
hmtelnazhtlaxm)l ofil g mbsmi @iopeostba atsuff@m.naxctand@nhhdwaltsem;sltmty
synptons such as 15 eating and sl eep di sturbances.
"Anxiety" as used herein includes, but is not limted
tm\rrlramisabkadde‘r on Hﬁrusablh;@eraettmﬂt)r ‘dndlidsst bititds not limited to, the
hysi ol o -
gs sg{’rﬁaq orHat'i llﬁ ﬁr%ﬁég?s?e@/ as uréen%g g?e&uegérgglgeégcg lagder capacity,
dmnglememe, mlamntloarrtﬁrep]lngldj waskabborlediter tamt & tio ug laplaiscteric spasticity,
creased 2 rate, r res ion nate
de Lispr \éperlie e neurogenlc nciecfseg ggtauﬁpa nsga% 1ty,f 1 (eiﬁfle hlée of
|npend|ng danger pomerlessness apprehensron and

ten&r t he ur|n tra
" op(glﬂ}]et .o%l}guec on er gﬁ%ir%l(te o Pn%teﬁ to,%enllgp tprostatlc hytpﬁrtrophy

(BRHhR myethlrahsxhétumeém&srt hlﬂimpast ]’a)&l by cateshdifijastyiim ititigting urination,
{ract s of urinary tract disorders

%F%géupr%% I%Paeln)néltdatp? T ?ed to, stress incontinence,

urge incontence, benign prostatlc hypertrophy ( BPH)

r ost LS et rysor rr.ef
obst e bR G BLE Dok 1o e pegmobit
intgdedic @pmmarcadﬂfucmecyb hﬁdﬂhﬁcontpehw ctrévy reios enaict) andttjyre like.
urethritis, prostatodynia, cystitis, idiophatic
bl adder hypersensitivity, and the |ike. 30 "D sease
st at @zhasHepdradnedivity 't includes, but Babyhﬂn[ted)to, pelivic"pair, frétengtitial

ract di.sease states" ur opat hy
LGB eRtn GERRSE RrosBlins SERBH R waf i arelicpleige preractive
baddert el thpdikkol ogi ¢ changes in the urinary tract, or
dysfunction of urinary bl adder snooth nuscle or its

i nnervati on causing di sordered urinary storage or
Voi diPragm" I@aﬁptmrfﬁo@forﬂd%ﬂo‘f@rzzﬂ@éﬂs@tlrﬂﬂ(?ﬂdiscomfort distress, or agony,

P2007/,05815 i el ude, but

b0 ROl gion gl apsbh UL TSl es Jnes nBu hgesof
ﬁﬁh{ 1h81©ﬂ1nghbﬂﬁ1&foahhimétlttry,)hghﬁﬁhg pding phhiitdad paiits, sioddtingtpains, acute
i nsuf B| Ci enc‘% LE)e Vh é%ﬁer Se Siti. V%%¥ 1
PE P HRTRAL nglﬂldg? ropythic &QI&P Ay per A P?m gia,
hawbpetas, anduke lilse (0lahil BiLedlatked Medhel BicGhanges™ Edition, W. B.

SR BBt BRBRRT 0 - T B P HEHBER A Fr iR 19 e he

tiepresstabetritposiabbecél adsies reamenegibiens, sphincteric
spasticity, detrusor hyperreflexia (neurogenic
bl adder), detrusor instability, and the |ike.

"Neuropathic pain" means the pain resulting from functional disturbances and /or
pathological changes as well as noninflammatory lesions in the peripheral nervous
system. Examples of neuropathic pain include, but are not limited to, thermal or
mechanical hyperalgesia, thermal or mechanical allodynia, diabetic pain, entrapment

pain, and the like.

“Therapeutically effective amount” means an amount of a compound that, when

administered to a subject for treating a disease state, is sufficient to effect such treatment
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"Qutlet obstruction" includes, but is not Iimted to,
beni gn prostatic hypertrophy 10 (BPH), urethral

warmsotwre di sease, tunors, |ow flow rates, diPEIT/ER0DY058158

ininitiating urination, ur gepcy, supr apub| Cc pain,
and the like. "Qutlet i nsuffl ci'ency” includes, but is

W, I » .
g)?tﬁhcl,n%l eatrsee%atgo]f"he tﬁér%e@ﬂcﬂ)yngfe CHIVE an (%Lﬁ%nx&vel]?\; é’*?é}segldmg on the
commundq diseme smted)etﬂmretaltddethe stEeritPet thieclisease treated, the age and

te

g&’eéﬁ&re 21%%2’1 (:é]ij tH(L, g eclt n[ﬁ% yoq.ﬁg archféhn)osf %%nl%tremon, gle ]ngment of the
pitcyst e mdcjamla),r vpnensztramlra:qtmpnwruhmhd@lm factonr et hriti s,
orchi dal gi a, overactive bladder, and the Iike. 20
"Pain" means the nore or |ess |ocalized sensation of
di schindf orrhs “tﬁbsideﬁssd almveagmhthoserde§inkd herginf’ mdwen tréferring to a
\2%':1%/ ellggcl)r n gqg e}e%!celz %a C{ a/e%.g noq’l:,_](;o}gﬁ? Varlhasl’e aaS weﬁ as preferred
fnogdqpmfan@dptadmﬁqst pi'e&m@irdqﬁalmm,s ifhgot i ng pai ns, acut e
pai n, inflammatory pain, neuropathic pain, corrpl ex
regi onal pain, neuralgia, neuropathy, and the like
( Dor 1Tanating” ok f‘msettmahé’&f Ielikc esalstalbd mt]iudaar y, 28th
Edi tion, B. 25 .Co
The goal OF tredrrEnlMpE i e shisRE Rl goms of
of\le severi tﬁlye difseapaitmte per tbedleweldpﬁnyaauttwcealtamm}r ewkpaset to or
" Neur opat a
funet | onar i Rebia B e g et Sr BTN eS8y i kit ag dovlay

as wel | aSympmrmsfdfahm@rsg/sthtem ons in the peripheral

nervous 30..syste eur opat ai

e ude, DL ar GBI Be fRe%F % e fksifs B dhvelopment of the
mechani caldiseyseataad greits canmdar@n@d)marorrrecham cal

al | odyni a, ‘gl abe ent r ment and t

ke it pout edrp Predtsari 98 Hraniat iyl o Permanent
amount of a conpguRsoh bathe didaade stadbomithdlinical ¥hgdome. a
subject for treating a disease state, is sufficient to

ef fect such treatnent WO 2008/ 019971 PCT/ EP2007/ 058158

- leér lﬁd)t%rrhh‘étréiliﬂiig a8 eorﬁhéttng” adh€reatthegy” apentréfedldgyto a chemical
effective ar&gunt wi || var?( dependi n

th . ..
EaHSBLAE s GIOos "M Re B ol MPTE Fa vy aPBEpgR e prgitions to
phelutd Sedsdcdteeaididy thiehiesirdepradekt. rtahablidbe abpﬁ:kiahgdqﬁat the

iR B prodises R i hee SR yaedid gy giot nédiSarily

pesale irtdtyfesm tianeneih@ionf Gaivorgagets Wh@ckﬁﬁérﬁﬁnhilh%lﬂed i.e., there
def bned above". and "t ?ﬁ%s% %bf i ned, h

e
Py 8F PPRGT RTINS el BE Bm—%&i n&i}e POFFe Whish ffigmately
ke@od tHefdrimatib@Bf Ok ihdieatydiidibl ®e dssivdlprodsctpr ef erred,

In general, the nomenclature used in this Application is based on AUTONOM ™
v.4.0, a Beilstein Institute computerized system for the generation of [UPAC 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.

Whenever a chiral carbon is present in a chemical structure, it is intended that all

stereoisomers associated with that chiral carbon are encompassed by the structure.
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nore preferred and nost preferred definitions, if any.
10 "Treating" or "treatnent" of a disease state

WO p@BOU®St (i) preventing the di sease state, iPE&I/EP2007/058158

causing the clinical synmptons of the disease state
not to develop in a subject that nmay be exposed to or
predi sposed to the di sease state, but does not yet
experience or display synptons of the disease state.
15 (All patentsiabd piblgcatihes idestEasidestinte, inforporatak keesinibygeference
ment of the disease state or its clinical
}sn;tﬁﬁ'??r{r%e%gr (iii) relieving the disease state , i.e.,
causi ng tenporary or permanent regression of the
di s e te or .xts clinigal ms. 20 The terns
"trea ﬁlﬁlgén,qlq cporﬂwggcst(fonf‘ougﬁgof'ffo}érg@{aﬁhg" when referring
to a chem cal reaction neans adei ng or m xing two or
nore reagents under appromli\at C itions to produce
the indicated and/or the desil¥e roduct. It should be
appreciated that the reactiop, which produces the
i ndi cat ed and/or the desired ucCtarmay not
necessarily result digectl %f r pomhe conmbi nati on of
two reagents which were TR added, i.e., there
25 may be one or nore infler ngdi atRfs whi ch are produced
in the mxture which ultxgaigty Ileads to the
formation of the indicatedYand/or therdesired product.
In general, the nonmenclature used in this Application
pi2 BaacgHicAlTRRaNAiNE sajt thersobha Beilstein Institute
wABRyLeri zed system for the generation of | UPAC
systemati c 30 nonencl ature. Chenical structures shown
herei n werigfrerebir¥d using 1SIS(r) version 2.2. Any
open val gRGyoARBREAr i Ng on a carbon, oxygen or nitrogen
atomin the structures herein indicates the presence
of a hydfblfen atom Wenever a chiral carbon is
present in a chegffhlpiidGliddnddlll;i s i ntended that
all 35 stereoi soners _‘associated with that chiral
carbon are encorgiivsaly sipstityéedsndirolilire. WO
2008/ 019971 PCT/@?%QQWQ%@%diZa&Z[O .| patents and
publications identified herein are incorporated herein
by reference i roRrtioaply gibsiijugadyazaindazedyli nvent i on

provi des compounginfily Qlbeed 3.5-dhdRFifbiytd 1111 N s

optionally substituted benzothiophenyl;
optionally substituted benzimidazolyl;
optionally substituted benzoxazolyl;
optionally substituted benzothiazolyl;
optionally substituted quinolinyl;
optionally substituted isoquinolinyl;
optionally substituted naphthalenyl; or
optionally substituted phenyl;

one of X, Y and Z is N and the others are CR® or X, Y and Z are CR® wherein
each R* is independently hydrogen or R;

R' is: hydrogen; C,ealkyl; or an amine protecting group;

R% R’ and R* each independently is hydrogen or C,_salkyl;
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(R) Re nmR6 Xs, ZY/ I; or a pharmaceutically
acceptable salt thereof, wherein: mis from1l to 3;

waoso1®w7fromO to 2; Ar is: optionally substPCUERWH07/058158

i ndolyl; optionally substituted indazolyl;
optionally substituted azai ndo yI 15 optionally

2 ugstj : th ug t%g%h%}%ﬁ% %ﬁgf y R uglbr)éttﬁ? Qﬁ)'iﬁds #H485ch they are

erhed ma@ ;ﬁcbmny bix- m@pbereah adtumtesiu’rug; i tuted
benzi m ngZ %d’ eooK?lﬁKI 8{2&‘5‘* ognz %f {g{ tfl Ltlltl Pglg Qg%%ﬁ%lw dre attached

20 optionally subst I'azol I ona
sub $érint aisigemeyubaered satytated ropg i onal | y subst i tuted

ek S B BT
Z is N aedht¥iés iodépenderstlye CRa, or X, Y and Z are CRa
y\,hferei n each RaC }k%pdependently hydrogen or R; R
i s: hydrogen; or an am ne protecting group;
R2, R3 and R4 ea@nalhyhlﬁmendently i s hydrogen or
Cl. 6al kyl ; WO 20198a/ 019971 PCT/ EP2007/ 058158 - 18 or
R together wi t h"0h&"of R2, R3 and R4 and the atoms to
whi ch they are atinhached may form a si x- nenber ed
saturated ring; Crealkylaminos;
N,N-di-(Cj.salkyl)-amino;
halo;
halo-Ci.salkyl;
halo-Ci.salkoxy;
hetero-C;_alkyl
Ci-ealkylsulfonyl;
Ci-ealkylsulfanyl;
cyano; or
—(CHZ)P—A—C(O)—B—(CHz)q—Rb wherein:
p and q each independently is 0 or 1;
A and B each independently is —O-, -NH- or a bond;
and
R® 1s;
Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;
Ci-salkylamino;
N,N-di-(Cj.salkyl)-amino;
halo-Ci.salkyl;
halo-Ci.salkoxy; or
hetero-Cy_salkyl;

In certain embodiments the compounds of the invention are of formula Ia or
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or R2 and one of R3 and R4 together with the atons to
which they are attached may form a six-nenbered

waaasnaed ring; 5 R5 and R6 each i ndependent | BCT/BP2007/058158

hydr ogen or C1. 6al kyl ; and eg&p_R? IS i ndependently:
Cl_6al kyl; C1. 6al kyl oxy; hydroxy; 10 am no;

ﬁ& 6 lam no; N, Ndi- (C 1. 6alkyl) -amno; halo;
Al o .6al kyl; 15 hal o- Cl. 6al koxy; hetero-Cl. 6al kyl

Clgrbal kyl sul f anyl ; qyaﬂo; or 20

Cl. 6al kyl sul fonyl ;

- (CH2) p- A- O O) - BRYC
i ndependently is O

wher ei NR\R & each
r 171 A and B eachNn endently is
-0-, -NH or a bond a Rb is; . pal kyl ;
Cl. 6al kyl oxy; hyd ¢~ Tapl no; :

O . amppo; 30
N, N-di - (CL. 6gt’kyl ) ~amznoR® hal grG’ P R®
hal o- Cl1. 6al koxy. ero-Cl. 6a X mln certain
enbodi nents th |co ounBs of the qnve ti ol are of
formula la or X 2z X 22
Y Ta; Y Ib;

wherein m, n, X, Y, Z, Ar, R, R%, R’ R*, R®, R® and R’ are as defined herein.

In certain embodiments of formula I, [a or Ib, X, Y and Z are CR".

In certain embodiments of formula I, Ta or Ib, m is 1.

In certain embodiments of formula I, Ia or Ib, Ar is: indolyl; indazolyl; azaindolyl;
2,3-dihydro-indolyl; benzothiophenyl; quinolinyl; isoquinolinyl; naphthalenyl; or phenyl,

each optionally substituted.

In certain embodiments of formula I, Ia or Ib, Ar is: indolyl; indazolyl; azaindolyl;

azaindazolyl; 2,3-dihydro-indolyl; benzothiophenyl; quinolinyl; or isoquinolinyl.

In certain embodiments of formula I, Ia or Ib, Ar is: optionally substituted

naphthalenyl; or optionally substituted phenyl.

In certain embodiments of formula [, Ia or Ib, Ar is: indolyl;indazolyl; azaindolyl;

azaindazolyl; or2,3-dihydro-indolyl, each optionally substituted.

In certain embodiments of formula I, Ta or Ib, Ar is optionally substituted indolyl.

In certain embodiments of formula I, Ta or Ib, Ar is optionally substituted indazolyl.

In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted

azaindolyl.
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WD 2008/ 019971 PCT/ EP2007/ 058158 - 19 fornmula Ib: RZ
R4A RZ R& RAN RAN 3" N1Ar 3 NNAr ~R7) R R5 (R7) R5n

WO200R01RG1 Y la; Y IN wherein m n, X Y, Z ArCI/RP007/058158

R2, R3, R4, R5, R6 and R7 are defined herein. 5 In

certai n embodi nents of formula™, la or Ib, X, Y and Z
oL (R AL TR 5, KoLy Bl

huoﬁnmﬂwnﬂlndolyl, i ndazol yl ; azaindolyl; 10

2, 3-di hydro-i ndol yl ; benzot hi ophenyl; qui nolinyl;

i soqui nol i nyl; naphthal enyl; or phenyl, each

opt i Imlrratthiyl csubsliments etiforhmulaclefa @i lh, Anbogiiomilysubdtituted
la or Ib, Ar is: indolyl; indazolyl;

enZ%c?afOl?’ azai ndazol yl : 2, 3-di hydro-i ndol yl :

benzoth|ophenyl quinolinyl or isoquinolinyl 15 In

ggtr Itlgllncgert?{rrlb e (())If forl%r [rullr ﬁa(l)r Ibw@r 15 Op 1oﬁatlf6‘rostésﬁ tuted

bmﬁsmubbﬂed phenyl In certaln enbodi nent s of fornula

I, la or Ib, Ar is: indolyl;indazolyl; azaindolyl; 20

azai ndazol yl; or2, 3-di hydro-indolyl, each optionally

s u bsltni detthimcbmbadiiaents at forendxoldia@ribsAoi opoomllyaubstitiitad

enz Eﬂ ZA{ is optionally substituted indolyl. In
Foal'H éﬁbodlnents of formula I, la or Ib, Ar is
optlonally substituted indazolyl. 25 In certain

sube Care o e el Bty B85 ooty sBhidita

GnbEM2007/ 058158 -20 In certain enbodi nents of
formula I, la or Ib, Ar is optionally substituted
benzot hi ophenyl .

In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted

isoquinolinyl.

In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted

naphthalenyl.

In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted 2,3-
dihydro-indolyl.

In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted

azaindazolyl.
In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted phenyl.

In certain embodiments of formula I, Ia or Ib, Ar is indol-4-yl, indol-5-yl or

indol-6-yl, each optionally substituted.

In certain embodiments of formula I, Ta or Ib, Ar is indol-5-yl or indol-6-yl, each

optionally substituted.
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In certain enbodi nents of formula I, la or Ib, Ar is
optionally substituted 5 benzim dazolyl. In certain

wepisdiavent s of forrmula I, la or Ib, Ar is optPOHEPI0Y7/058158

substituted benzoxazolyl. 10 In certain enbodi nents
of formula I, la or Ib, Ar is Optionally substituted

benzot hi.azo
I a J%IFbgﬁgﬁm%Qﬂw §§£§fﬁ@m%ﬂg %hpﬁgégoggﬂ%%gllh&vﬁmQS
imdokémnl.ai n enbodi nents of fornmula I, la or Ib, Ar is
optionally substituted isoquinolinyl. In certain
enbodi nents of fornmula |, la or Ib, Ar is optionally
s u bslini deaamdam&ﬁiimalphbﬁﬁirmm@d I, Id or IbeAt mioptiemdlydibeitttsd

rmpla I, la or Ib, Ar is optionally substituted

ydro indolyl. 25 In certain enbodi nents of
fornula I, la or Ib, Ar is optionally substituted
gfal ndc%ﬁgfny Imbo rlngrﬁtgt rmugblﬁgat (gflggﬁ ]h é)R 1?nam§|/§6 ﬁtftutleg
bﬁtzb&umpte:lrrb'i)yﬂl.rrents of forrrul al, la or Ib Ar is
i ndol -4-yl, indol-5-yl or indol-6-yl, each optionally
substituted. In certain enbodi ments of formula I, la
or |1, ceAnini ebaddiabnts of formula Inthodr-16; At is opacimlly substituted
E%%¥%galgy substituted. 35 WO 2008/019971
}058158 -21 I n certain enbodi nents of

formula I, Ia or Ib, Ar is optionally substituted

|nd erta f. formula 1, | r
D Sl S LGS ROPCLIER B! BT et it

qembhmﬁ;énbodlrrents of formula I, Ia or Ib, Ar is

optionally substituted benzothiophen-5-yl. 10 In

certain enbodi ments of formula I, la or Ib, Ar is

opt i lmnatthin esnthsliments efformula I, [a or Ib, Ar is optionally substituted

isoquinolin-6-yl.

In certain embodiments of formula I, Ia or Ib, Ar is optionally substituted

pyrrolo[2,3-b]pyridin-5-yl.

In certain embodiments of formula I, Ia or Ib, Ar is phenyl optionally substituted

once or twice with halo, C;_salkoxy or cyano.
In certain embodiments of formula I, Ta or Ib, n is 0.
In certain embodiments of formula I, Ia or Ib, R’ and R® are hydrogen.
In certain embodiments of formula I, Ia or Ib, R*, R and R* are hydrogen.
In certain embodiments of formula I, Ia or Ib, R' is hydrogen.

In certain embodiments of formula I, Ia or Ib, R', R%, R* and R* are hydrogen.
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napht hal en-2-yl. In certain enbodinents of fornula I,
la or Ib, Ar is optionally substituted quinolin-6-yl.

waosmiwertai n enbodi nents of fornula |, | a orPCHEPAN7/058158

is optionally substituted iSOﬂ#InO|In 6-yl. In
certain enbodi nents of formula la or Ib, Ar is
optiQn S Yis 2p3- RYT n-
201 Bk SRR LLS S e AL QB R KO0, R Rk ek
hpdrpgany| opt| onal |y substituted once or twice with
hal o, G _6al koxy or cyano. 25 In certain enbodi nents
of formula |, laor Ib, nis 0. In certaln enbodi nent s

of f Imlrcmthm elmbddanemts bbforﬁﬁlzaln th d2abak ' RAyRIr By & and R® are hydrogen

%}f[ enbodi nents of fornmula I, la or Ib, R2, R3 and
are hydrogen 30 In certain enbodi ments of formula
, la or Ib, RL is hydrogen. In certain enbodi nents of

for a_l R4 ase h @Iro R,
v aoareins e Repbimius Ry 0B AC TR VG RIR are
hychoghrrmnissl afd Xoramd Zate CRA or |1b, R, R2, RS, R4, R5
and R6 are hydrogen. In certain enbodi nents of
formula |, laor Ib, Rl, R2, R3, R4, R5 and R6 are
hyd rImgxertain&:ndmﬂlimmts oﬂforinmllzcletet @ilh, RYBOA’RHRS and R® are
R5 and R6 are

hiPReEat o RePind T el Bhya@sh" 0
certain enbodiments of formula I, la or Ib, R, ,
R3, hyd 5

R B AR S 0B e RS Ry Y 3R e
bydroginyenisd, B Y fuod ZudrcaCR chéh Rfrls hiajrof¥n arldy isB3, R4, RS
and R6 are hydrogen, mis 1, X, Y and Z are CRa, each

Ra is hydrogen and nis 0. 15 In certain enbodi nents
of fI(inrcrd,‘tthﬁh elmbdd&n@ﬂits bbforil]a IRR, orRB, R'RRZ, R:%SRAalRaaRﬂiRglﬁle

ipedERt i koY 8nd Znee QR FahgBif Py Rdulhir ciseptionally

subdotut &l iyikdol-5-yl.

In certain embodiments of formula I, Ia or Ib, R', R*, R>, R%, R’ and R® are
hydrogen, mis 1, X, Y and Z are CR® each R*is hydrogen, n is 0, and Ar is optionally
substituted indazol-5-yl.

In certain embodiments of the invention, the compounds are of formula II:

R1
\N/ﬁ

N

Ar
7

(RY),

IT;
wherein:
nis from 0 to 5; and
Ar, R' and R are as defined herein.
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20 In certain enbodinents of fornmula I, la or Ib, R,
R2, R3, R4, R5 and R6 are hydrogen, mis 1, X, Y and

wQ2@B01QGRa, each Ra is hydrogen, n is 0, and APCT/BP2007/058158

enbodi nents of the invention, e conpounds are of

f or mul ] ' - A ih0;
1 T oyl g o B g AT o
feemailanllb WD 2008/ 019971 PCT/ EP2007/ 058158 -23 In

certain enbodi nents the conpounds of the invention are
of fornula Ila 8r\’\f la |1b: RAN\Rﬁba/\NhS, Ar N~Ar
is f

optionally substituted indazo%-S-yI. In certain

omOto 5;

(R7~n = (R7~n Ila; |l1b;| wherein: 5 n

and Ar, Rl and R7 J{gﬁgﬂ\gefined hereilq; LN certain
enbodi nents of formula || Arl ] a of Ilb, i s:Ari ndol yl ;
i ndazol yl ; (B2ai ndol yi; 2, 3-di f§dy.o-i ndo yl ;

benzot hi opheny gt nol i nyl ; i soguymei+nyl; 10

napht hal enyl ;
In certain enbodients of fornula lla or Ilb, Ar
is: indolyl: indazolyl; az&@nhdolyl: azaindazoﬂgf;
Zhéreth: hydr o- i1 ndol yl ; benzot hi ophenyl; quinolinyl; or
i soqui nolinyl, 15 In certain enbodi nents of formnula
1, Ila or"iyEomAtopdsangnt j onal |y substitut ed

Ar, R' and R’ are as defined herein;

|y substituted.

In certain embodiments of formula II, IIa or IIb, Ar is: indolyl; indazolyl;
azaindolyl; 2,3-dihydro-indolyl; benzothiophenyl; quinolinyl; isoquinolinyl;
naphthalenyl; or phenyl, each optionally substituted.

In certain embodiments of formula II, IIa or IIb, Ar is: indolyl; indazolyl;
azaindolyl; azaindazolyl; 2,3-dihydro-indolyl; benzothiophenyl; quinolinyl; or

isoquinolinyl.

In certain embodiments of formula II, Ila or IIb, Ar is: optionally substituted

naphthalenyl; or optionally substituted phenyl.

In certain embodiments of formula II, Ila or IIb, Ar is: indolyl;indazolyl; azaindolyl;

azaindazolyl; or2,3-dihydro-indolyl, each optionally substituted.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted

indolyl.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted

indazolyl.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted

azaindolyl.
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napht hal enyl; or optionally substituted phenyl. In
certain enbodiments of forrmula Il, Ila or Ilb, Ar is:

WO padl0y497i ndazol yl ; azai ndolyl; 20 azai ndazol BCT/EP2007/058158

or 2, 3-di hydro-i ndol yl, each opﬂl onally substituted. In
certain enbodi ments of formul a Ila or Ilb, Ar is

optl n ' In. . - A .

0Pt LA AR KA Bror Dl Moy oA L SRRy subsince

bgtzpdn@pheylylsubst ituted indazolyl. In certain

enbodi nents of formula Il, Ila or Ilb, Ar is

optionally substituted azaindolyl. 30 WO 2008/ 019971

PCT/ IERZEI@I?]/ DBMHBents 2Aformutelitldd or Elbods opmirsllpsubstituted

%gr{zﬂﬁlaﬁ Ila or Ilb, Ar is optionally substituted
enzot hi o‘éhenyl In certain enbodi nents of forrmula I,

Ila or Ilb, Ar is optionally substituted 5

Flengélrcedta%loel odnllgnt(s:ef %(_%Jﬂln y o S I Il?t ¥ i I)ptflo%ranu'slﬂjsli]tmed

benpgxcakbl yl . 10 I n certain enbodi rrents of formula II,

Ila or Ilb, Ar is optionally substituted

benzot hi azolyl. In certain enbodi nents of forrmula I,

I I a lorcetthin, enfrodimenyp bf fomalulayll Sllkbst lilh, A rasloptipriatpbubsyituted

li?nzogn 1 tlal n enbodi nents of fornula Il, Ila or Ilb,

%8 i'onal ly substituted isoquinol | nyl. In
certain enbodi ments of formnula II I[la or Ilb, Ar is

ptional | bstitute en [.n cert ai
enolt e R G PLror AT ORI by fluced
gpinbbimdl | y substituted 2, 3 di hydro indolyl. 25 In
certain enbodi ments of formula Il, Ila or Ilb, Ar is
optionally substituted azaindazolyl. In certain

enb ol deetinSendodimaemas baformuld ILaloser b, Ar ifboptichally substituted

gt“lllon rI“}Ly substi tuted phenyl.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted

naphthalenyl.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted 2,3-
dihydro-indolyl.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted

azaindazolyl.
In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted phenyl.

In certain embodiments of formula 11, Ila or IIb, Ar is indol-4-yl, indol-5-yl or

indol-6-yl, each optionally substituted.

In certain embodiments of formula II, Ila or IIb, Ar is indol-5-yl or indol-6-yl, each

optionally substituted.
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30 In certain enbodi nents of formula Il, Ila or IIDb,
Ar is indol-4-yl, indol-5-yl or indol-6-yl, each

wopisomari y substituted. In certain enbodi nent BCHEP2007/058158

formula Il, Ila or Ilb, Ar is jnhdol-5-yl or
i ndol -6-yl, each optionally stubstituted. 35 WO

2008/ 0 - - ' -

o rrbgl/ c]egtg%]engi?qd;ugggntg 85 fo?l;’?i,%ilaﬁ?,aﬂao ﬁ*’&rq%ﬁﬁ%sﬁuy substituted
oppl-01yal | y substituted indol-5-yl. In certain

enbodi nents of formula Il, Ila or Ilb, Ar is
optionally substituted 5 indazol-5-yl. In certain

e rrboIahi argainsendfodimemts baformuld Laloor Wb, B\r itwpticnally substituted
0qnjayl y substituted benzothiophen-5-yl. 10 In

cer ain enbodlrrents of formula Il, Ila or Ilb, Ar is
optionally subst i tuted napht hal en 2- yI In certain
gg??lglncgetnfnse dtl R m“ oft forml‘hlll nII(I),?II 6[lf Ar 1i%ptllonall\ér1%bst1tuted
bertzothiomrens>-pif forrrula II, Ila or IIb Ar is
optionally substituted 1isoquinolin-6-yl. In certain
enbodi nents of fornmula Il, Ila or Ilb, Ar is
Opt [ Icmnairthiyl csniislimens etdfor@dlaplyrifodbdh,24r3s bptionaily substitfed
nXphth _?_ﬁtai n enbodi ments of formula Il, Ila or Ilb,
ncertain enbodi ments of fornula I, Ila or

IIb RI |s hydrogen. 25 In certain errbodi nment s of

for

nyar Barein bRttt RPerbbin Tt 148 Mo ey suspigned
qtiinblil-6- ;FR’ R2, R3, R4, R5 and R6 are hydrogen. 30 In
certain errbodi ments of forrmula I, Ila or Ilb, RLis
hydrogen, and n is 0. In certain enbodi nents of

f or niul c@rthin, entBoalients bbforkuld 13, Ty el 10lge, is Opticnaly swtisdtuded

lsoqumgl %inil-l |y substituted indol-5-yl.

In certain embodiments of formula II, Ila or IIb, Ar is optionally substituted

pyrrolo[2,3-b]pyridin-5-yl.
In certain embodiments of formula II, Ila or IIb, n is 0.
In certain embodiments of formula II, ITa or IIb, R' is hydrogen.
In certain embodiments of formula II, ITa or ITb, R', R, R? and R* are hydrogen.

In certain embodiments of formula II, ITa or IIb, R}, R?, R?, R*, R’ and R® are
hydrogen.

In certain embodiments of formula II, ITa or IIb, R' is hydrogen, and n is 0.

In certain embodiments of formula II, ITa or ITb, R' is hydrogen, n is 0, and Ar is

optionally substituted indol-5-yl.
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35 WD 2008/ 019971 PCT/ EP2007/ 058158 -26 In certain
enbodi nents of formula Il, Ila or Ilb, RL is hydrogen,

wmm2008/00978nd Ar is optionally substituted PCT/EP2007/058158

i ndazol -5-yl. In certain enbogfﬁwpnts of the invention,
t he compounds are of formula ITIl: RL NR9 N (Rn N

(Rlo, . 5 | 3 in: [ -t N -
f r oringetigngriadinelBEE bty B G BEE B ligpepgn lhyand Aris
Ritioredy bubsstitedimderndenyll y; Cl1_6al kyl ;  C1. 6al kyl oxy;
hydroxy; am no; 15 Cl.6al kylamno; N Ndi- (C

1.6al kyl) -amno; halo; halo-Cl. 6al kyl;

hal olnCtrt6al dogbodimtXs béthernove@lioBahk ydémpounds are of formula III:
Cl. 6al kyl sul fonyl; C1. 6al kyl sul fanyl; cyano; or

-(crlz)p-A-C(c))-B-(crlﬁyoNR%and
N

RQ

7

(R),

N
(R™) \Ra

v

I1T;
wherein:

n is from 0 to 5;

r is from 0 to 3;

R® is hydrogen or C, galkyl;

R’ and R' each is independently;
Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;
Ci-salkylamino;
N,N-di-(Cj.salkyl)-amino;
halo;
halo-Ci.salkyl;
halo-Ci.salkoxy;
hetero-C;_alkyl
Ci-ealkylsulfonyl;
Ci-ealkylsulfanyl;
cyano; or
-(CH,),-A-C(0)-B-(CH,)-R"% and

RY, R’ p, q, A, Band R are as defined herein.

In certain embodiments the compounds of the invention are of formula I11a or
formula I1Ib:



25 R, R, p, q, A B and Rb are as defined herein. In
certain enbodi nents the conpounds of the invention are
w@RooBot9yzd a 111a or formula I11b: WO 2008/ 0198FIWEP2007/058158

PCT/ EP2007/ 058158 -27 RR ANJAN RO RO NN (R7)n N

(R)n N (R10)r R8 1 \ (R10)r R8 Illa; Illb; wherein
n, Ar, R and R7 are as defined hergin. In certain
errbocﬁ f the invention, the B s are of

formul a 1 RN NN\ RO (R Cn N Or Rs 5
|V, whe@ R'R8, R9 and \R10. & R
de§| ned. hetei n. i N errbod; ments tlhe coOp

dR)Lh entio f\,forrruléfil) g or Jormn
10 9 @NW R N R\ (R7)n = RCn(pN")r(R10)r\8
R8 R8 1Va; |Vb; vahereln R7, R8, ROR

la; [11b;

wherein n, Ar, R' and R” are as defined herein.

In certain embodiments of the invention, the compounds are of formula I'V:

R1
\N/ﬁ
9

N R

R"),

R"),

;U/Z

wherein n, r, R}, R”, R®, R” and R'® are as defined herein.

In certain embodiments the compounds of the invention are of formula [Va or
formula IVb:
10

1 1

R R
9

N N R

N
©/ R R, \R8
IVb;

IVa;

wherein n, r, R}, R”, R®, R” and R'® are as defined herein.

In certain embodiments of the invention, the compounds are of formula V:



In certain enbodi nents of the invention, the conpounds

are of forrmula V: WD 2008/ 019971 PCT/ EP2007/ 058158
WO288/0RIN RO NN (R7)n N \ (Rl)r R8 V; wWhePE&I/RP29)7/058158

r, R, R, R8, R9 and R10 are s defined herein. In

certain enbodi nents the conpounds of the invention are

of formula Va or 5 fprmula Vbo: RL NNRs N ~R7)n /

N ~R10)r R8 Va; R RI\R%/NWN ~R7)n N\ (Rlo)r R8 Vb;

N R
N
(R, N
10 \
(R™) o

wherein n, r, R}, R”, R®, R” and R'® are as defined herein.

In certain embodiments the compounds of the invention are of formula Va or

5 formula Vb:

N R
H N
(R, : N
10 \
(R™) o

R‘I
\N/ﬁ
R9

N

N

<R7)nf l \@iﬁ//

10 \
(R7) ke

wherein n, Ar, R' and R” are as defined herein.

Va;

Vb;

10

In certain embodiments of the invention, the compounds are of formula I'V:

1
R
\N

/ﬁN R’
(Rm)r \R8

VI;

wherein n, r, R}, R”, R®, R” and R'® are as defined herein.



wherein n, Ar, Rl and R7 are as defined herein. 10 In

certain enbodi nents of the invention, the conpounds
wae@spivdformula IV: 1 RN N NR9O (R7)n / N PQI/EP2007/058158

(Rlo)r R8 VI; whereinn, r, Rl R, R8, RO and R10

are as defined herein. WD 20087019971

PCT/ EP2007/ 058158 -29 In certain enbodi nents the

compounds of the invention are of formula Vla or

f or niml @rt¥intemtRdiNenthithé M pouRd} nf the finventibn Me(dRI@)yrulRYTa or

| a: "N NNR9O (Rn NN R1O)r Rs VIb; wherein

%,rﬁlru,lagb,' R, R8, RO and R10 are as defined herein. In

certai n enbodi nents oh%he/%enti on, the conpounds

NN

are of formula VII: 1
K/N R’
R, : N/N
() =7 %
Vla;
R‘I
N

N =

R, N/N

(Rm)r \R8

5 VIb;

. 1 7 8 10 - .
wherein n, r, R}, R”, R® R’ and R'® are as defined herein.

In certain embodiments of the invention, the compounds are of formula VII:
R‘I
\N/ﬁ .
R
N
(R, N

(R") R

s

VII;

10 wherein n, r, R, R7, R®, R’ and R' are as defined herein.

In certain embodiments the compounds of the invention are of formula VIla or

formula VIIb:



10

N(Rn N\ (RIO)r RB VII; 10 whereinn, r, R, R7,

R8, RO and R10 are as defined herein. In certain
wepinsai9vent s t he conpounds of the invention arBCDEP2007/058158

formula VIla or formula VIIb: 3(£ 2008/ 019971

PCT/ EP2007/ 058158 -30- R~ N1 ~N (R7)n N (Rlo-~r

R8 VlIla, RLNRO N\, (R)n/ N\ (Rlo R8 VIIb;

wherein n, Ar, R andRRY\,@(é\j\s defined herein. 5 In

e i

certain enbodi nents of t i nfenti on, theRtonpounds
are of formula VIl1I: 1 111N RO ER)n I N\
(Rlo R8 VI II; V\,hergin n, ri R, RO and R10
are as defined herdBin. I n certai n/esf aiints the
conmpounds of the inv arqréf/ tfornul axdilla or 10
formula VIIIb:
VIla;
R‘I
\N/ﬁ R9
N
R, N
R"), R®
VIIb;

wherein n, Ar, R' and R” are as defined herein.

In certain embodiments of the invention, the compounds are of formula VIII:

R
\N

/ﬁN .
7
(R") R

VIII;

wherein n, r, R}, R”, R®, R” and R'® are as defined herein.

In certain embodiments the compounds of the invention are of formula VIIla or
formula VIIIb:
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WO 2008/ 019971 PCT/ EP2007/058158 -31 N~ N RO (R)n

N (Rlo RB VIlla;, NNR9 (R)n N (Rlo RB WVIIIb;
wobh@ssia'n, r, R, R, R8, RI9 and R10 are as de¢i/RRm07/058158

herein. 5 In certain enbodi msngfl of any of formulas

I, Illta, Illb, 1V, IVa, Va, Vb, VI, Via,
Vib, VII, Vlla, VIlb, 1VIII VIlla, or VIIIb, Rl is
hydrogen. In certai n & nts of any of formulas
I, Illa, Illb, 1V, IVa ,V Va, Vb,R9V| VI a,
Vib, VI, ViIla, VIlb, VI I'b, R8|S
hydrogen. 10 In certain e Odl of formul as
I11, Illa, 1llb, I(W)nIVa b,y VI, Vla,
VIb, VI, VlIla, VIIDB , or WNlb, RO is
hydrogen. In cert ai bpdi rreﬁ'?s) of any & formulas
1L, Illa, 11lb, 1V, Vb, V, Va, Vb, 15 VI, Vla,
Vib, VII, Vlla, VIIlb, VIII Villa, or VIIIbY Mgy | s
Cl.6al kyl. In certgm e odi ment s of any of fornulas
I, Illa, Illb, IV,\I‘ Vb, V, Va, Vb, VI, Vla,
Vib, VII, Vlla, VIlb, III,VIIIa, or MMAIb, r is O or
1. 20 In certain enbodire formulas 111,
I1la, Illb, 1V, (ﬁma | Vb,j V, , Vla, Vlb,
VIl, Vlila, VIID, WI | a, Nr is O or 1
and R10 is hal o, 5 or C ) al koxyy,sWD 2008/ 019971
PCT/ EP2007/ 058158 In certain errboélQ nments of any
of formulas 111, | “1Ilb, 1V, |Va, 'vaﬂfé Va, Vb,
VI, Vla, VIb VII Vila, VIIb, VIIl, MIla, or VIIIDb,
Rbeiiein inal B, RéyRinB® ord REam)ashieined Irereisr t ai n enbodi ment s
of any of formulas I1Il, Illa, Illb, IV, IVa, |Vb, V,

Va, Vb,
In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,

VI, VIa, VIb, VII, VIIa, VIIb, VIII, VIIIa, or VIIIb, R' is hydrogen.

In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,
VI, VIa, VIb, VII, VIIa, VIIb, VIII, VIIIa, or VIIIb, R® is hydrogen.

In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,
VI, VIa, VIb, VII, VIIa, VIIb, VIII, VIIIa, or VIIIb, R’ is hydrogen.

In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,
VI, VIa, VIb, VII, VIIa, VIIb, VIII, VIIIa, or VIIIb, R® is Ci-ealkyl.

In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,
VI, Vla, VIb, VII, Vlla, VIIb, VIII, VIlla, or VIIIb, ris 0 or 1.

In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,
VI, Vla, VIb, VII, VIla, VIIb, VIII, VIIIa, or VIIIb, r is 0 or 1 and R'® is halo, cyano or C.
6alkoxy.
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5WVI, Vla, VIb, VIl, Vlla, VIIb, VIII, VIlla, or
VIIIb, nis 0. In certain enbodi nents of any of

wooroslwzt 111, Illa, Illb, 1V, IVa, 1Vb, V, VapCNBP2007/058158

VI, Vla, VIb, VIl, Vlla, VIlb,,VIll, Vlilla, or VIIlID,
n is 0, and Rl is hydrogen. 10%n certain embodi ment s

e a\l)le%l{ﬁ&'u%ér\‘}}s 8% I{}J(}fif&@ft:llgé ﬁ(/ln:I% 11 \)Vﬁ/ ! V}),XV, Va, Vb,

‘oﬁ Wh,l‘l’lb VH, V8aOYITRIVIils Viljidreog@Hb, KRSis hSthWDOQEHC(OhNde-
RO is hydrogen. In certain enbodi nents of any of

formulas 11, Illa, Illb, IV, IVa, Vb, V, Va, Vb, 15

VI, M @rtaivildmbodimentybf ayy ofifbtonulsd 11, IIMIIIbaLY, 8Va, Wb ¥, Va, Vb,
h '\%ao\/IquHI' %IIQVWIBQ\%I’ vﬁ S vingreaqn. R s

hydrogen, "ahnd 1N certal N enbodi ment s of

any of formJIas III IIIa [11b, 1V, IVa, IVb, V, Va,
xlbl |161 Ceftal\/l ents ohan p ofl f(éfﬁnl}{ I II\];/I hi OI Y} H]a,’lgg,r \{\,QVa, Vb,

%3 \Hy,o‘ﬂd»g‘éﬁ Vilaj ‘éHB \oIrH l[,IIIaruﬂ VRIID, ms(halhdbR Chy6algkoxy

or cyano. Were any of Rl, RZ, R3, R4, R5, R6, R, RS,

R9, R10 or Ra herein are alkyl or contain an alkyl

noi emquertsimodmtaidliryﬂenfs sf pryedfdombllys 11H W4, IkuIW IVa,.I¥b, V, Va, Vb,

bl
TR SO RS SE  p HERL e sy

mfeih%)ﬂ&ydnfogtme invention are shown in Tabl e 1. Table

1 No. Structure Name MrtH 1 HN-*'~ H

6- (2- Benzyl - pi perazin-1-yl)- 292 N 1Hindole WO
2008MEA9AlenHSHREBO OF ADSE Io8n ulaSB3I, Nda, 18by 1V T Vs, 8 VDaYEVa, Vb,

WQQ?WNYH Q/ ﬁl_é Q?HIZNX/II@%P Q{l[ﬂg’l rRIigl 0, &h }s_h])'faro?égg, R8|\1|s ﬂlydrogen,

B’ (szlyBﬁjgzly,lanﬁlrpem azi.n-1-yl)- 292 1Hindole

In certain embodiments of any of formulas III, IIIa, IIIb, IV, [Va, IVb, V, Va, Vb,
VI, VIa, VIb, VII, VIIa, VIIb, VIII, VIIIa, or VIIIb, n is 0, R" is hydrogen, R® is hydrogen,
R’ is hydrogen, r is 0 or 1, and R' is halo, C, alkoxy or cyano.

Where any of R, R% R, RY, R, R%, R/, R®, R%, R'’ or R? herein are alkyl or contain
an alkyl moiety, such alkyl is preferably lower alkyl, i.e. C;-Cgalkyl, and more preferably
Cl—C4alkyl.

Representative compounds in accordance with the methods of the invention are

shown in Table 1.

Table 1
No. Structure Name M+H
1 HN/H 6-(2-Benzyl-piperazin-1-yl)- 292

N H .
N 1H-indole
/




N tpN H 4 HN 2-Benzyl

, 3-di hydro-1Hi ndol e

-1-(4-nmet hoxy- 283 N phenyl)
erazine ip OCH 5 HNN 6-(2-Benzyl
W(szpa/lomm ne N 6 HN 5-(2- Benzyl

-pi perazin-1-yl)-

P
304

pi per azi n- 1- yPQF/ERBA7/058158

[4 (2 Benzyl - pi perazi n-1- yI) 2 N phenyl ]
—gethylt—amnesCH-—H8 62~ ueﬂzyl erazt - I-" }M-I—H
30 Nz~ WO 20015?‘5_‘19971
PCH-& St-ruet-tr-e—Nafe—MHH—9—HN-CN
%—IE i2r éé 71161’1 - erazm 1-yl)-1- 306
5- (2- | |r1 } yI) 1H i ndol e
H 11 zin-1-yl)- 292
3 4-(2-Benzyl-piperazin-1-yl)- 292
1H-indole
4 2-Benzyl-1-(4-methoxy- 283
phenyl)-piperazine
5 6-(2-Benzyl-piperazin-1-yl)- 304
quinoline
6 HN/H 5-(2-Benzyl-piperazin-1-yl)- 294
Nm 2,3-dihydro-1H-indole
N
H
7 N [4-(2-Benzyl-piperazin-1-yl)- 282
N\@\ phenyl]-methyl-amine
\~CH
H
8 HN/H 6-(2-Benzyl-piperazin-1-yl)- 304

isoquinoline




N _,~ ~_ 1Hindole
321 N C phenyl)
wQ2@enmpert 1- phenyl -
1- Benzo[ b] t hi ophen- 5-yl -

H 12 HN 2-Benzyl -1-(3, 4-di chl oro-
-pi perazine d 13 HN
pi perazine 253 C N 1 \ 4 HMNT/EP2007/058158

2- 30934 Benzl erazine Y pip 15

HN 5-(2- Benzyl pi perazin-1-yl)= 293
HHpyr+oto VARmE! \HH-WO-20684 019971
PNCET'/ E St ruct ur eulﬁ%rr% MrH 16 M+H
HIN-x Ay —293—N-
I 1
éé-_l-( 2- ? 35551125_’1 \ lgfr c%’ﬁ—l— i ndol 7
H F O F=
yl) -1 5- (2 Benzyl - plperazm |+
292
10 5-(2-Benzyl-4-methyl- 306
piperazin-1-yl)-1H-indole
11 HN/H 5-(2-Benzyl-piperazin-1-yl)- 292
Nm 1H-indole
N
H
12 AN 2-Benzyl-1-(3,4-dichloro- 321
N\E:[C' phenyl)-piperazine
cl
13 HN/\N 2-Benzyl-1-phenyl-piperazine 253
14 HNﬁ 1-Benzo[b]thiophen-5-yl-2- 309
Nm benzyl-piperazine
S
15 N 5-(2-Benzyl-piperazin-1-yl)- 293
Nm 1H-pyrrolo[2,3-b]pyridine
~




HN 20 N 5-(2-Benzyl - pi peraz

1H i ndol e- 2-carboxylic acid H NHZ am de

w@ 3)08H1992t Benzyl - pi perazi n-|
N H 22 HN (R)-5-(2-Benzyl -pi|
H i ndazol e H WD 2008/ 019971 P EP2007/ 058158 -36 No.

in-1-yl)- 335 [;CN

Cl4, 21 HN

- 293 Nyl) -1 HPCOERWIE0S8158

pi pgrazin-1- 293 Nyl)

-1

Strueture—Nare M-H—23—HN- q
%erzyl -1- naptﬁltlcﬁléﬁeen 2-yl - 303 N pi pera2| ne Nz~ 2%“
HN-5-{(2-Benzyl—piperazin—31-—y)—7—326
chl orjo- 1WA ndple H A 25 .
SIH(Z- Benz /Bf erazin-l-yl)t ?(2%5 vl llfefﬁ%?%%' 1 293
Hindole O TH 2§, HN 5t thoxy benzyl )t
322 |, N Azin-1-yl]-1Hindol e
H
17 N 5-(2-Benzyl-piperazin-1-y)-7- | 310
N@ fluoro-1H-indole
N
H
F
18 H@ (S8)-5-(2-Benzyl-piperazin-1- 292
: Nm yl)-1H-indole
[ )/ g N
H
19 Y (R)-5-(2-Benzyl-piperazin-1- 292
Nm yl)-1H-indole
N
H
20 HNﬁN 5-(2-Benzyl-piperazin-1-yl)- 335
A 2 1H-indole-2-carboxylic acid
N " amide
H 2
21 H“O (S)-5-(2-Benzyl-piperazin-1- 293
AN A yl)-1H-indazole
: N’N
H
22 i (R)-5-(2-Benzyl-piperazin-1- 293
N\E:E\\ yl)-1H-indazole
/N
N
H




3 O11 H 27 HN 5-[2-(3-Fluoro-benzyl)- 310 NI
pi perazin-1-yl]-1Hindole F N H 28 HN 5-
WO 20088199t hyl - benzyl )- 306 piperazin-1-yl] - 1PEFEPOT/@58158
H3C\ | / H 29 HN 5-[2-(3- TrlfgéJoromathoxy 376 F3 N
benzyl) piperazin | 1H [ ndoI e O 11 \ H V\D

|
20
r=

Y -

Tri Jor orret hyI ].TE M+H
55 ) P
e Zﬁi %Y&eldlap Ny
5- ( - BPCEEEC et hyl -1 Hindple
CH3

24 5-(2-Benzyl-piperazin-1-yl)-7- 326

chloro-1H-indole

25 5-(2-Benzyl-piperazin-1-yl)-7- 322

methoxy-1H-indole

26 5-[2-(3-Methoxy-benzyl)- 322

piperazin-1-yl]-1H-indole

27 5-[2-(3-Fluoro-benzyl)- 310

piperazin-1-yl]-1H-indole

28 N 5-[2-(3-Methyl-benzyl)- 306
N A piperazin-1-yl]-1H-indole
H,C N
H
29 HN/H 5-[2-(3-Trifluoromethoxy- 376

SF, N A benzyl)—piperazin—l—yl] -1H-
! indole

N

H




HN 33 N 5-[2-(3-Methanesul fonyl- 370 CH | benzyl)
pi perazin | yl] 1Hindole O=S/ HO 34 HN
WG2(080(®7Vet hoxy- benzyl )- 322 H3C0 N PCT/EP2007/058158
pi perazin-|-yl]-1Hindole H 3% HN
5-[2-(3- Met hoxy benzyl) 323 N
IneraLllll' ndazole 3F+—OH-1-336HN
5P2-{(3- Fi uor%tjr%étuzyl)- 311 N | Name M+H
pperazi-n—t—y—tH-indazele-F—N-H-WD-2008/019971
PCT/ EP2007/ 968158 -38 No. S Name MiH 37
J_ e (9. : - _—[_E—F— rifluo. eti(F 360
* 5- (2- Benz i per azi 1bé )%er?_?ﬁlg’% v lh\
nmet hyl -1 Hi ndazo CI—Bi
(S) - 6-A,2- Ba ezi/n- | 1 ~N\ N
yl)-3-chl 1H-|ndazolre N |C HN 39 N 5-
[ 2- (4- MetheRy- benzyl ) - 323| \ N piperazin- | -yll {H
i ndazole
31 HNﬁN 5-[2-(4-Methoxy-benzyl)- 322
m piperazin-1-yl]-1H-indole
N
H
H,C
o}
32 HN/ﬁ 5-(2-Benzyl-piperazin-1-yl)-2- | 306
Nm methyl— 1H-indole
CH,
N
H
33 HNﬁN 5-[2-(3-Methanesulfonyl- 370
CH, A benzyl)-piperazin-1-yl]-1H-
o= indole
] N
(0]
34 HN/ﬁ 5-[2-(2-Methoxy-benzyl)- 322
H,C o N\©j\> piperazin-1-yl]-1H-indole
N
H
35 N 5-[2-(3-Methoxy-benzyl)- 323
GH, N N piperazin-1-yl]-1H-indazole
; »
N
H
36 HN/H 5-[2-(3-Fluoro-benzyl)- 311
N N\, piperazin-1-yl]-1H-indazole
F N
H




H HCO/ 40 H\N~ H (S)-6-(2-Benzyl - pi perazin-1- 323
~N\ N yl)-3-nethoxy-1Hindazole H3C HN 41 N

Wa@2Q08/0(99H | ndazol -5-yl)- 322 pi perazi n- 2- yl nepd¢ilyEP2001/¢58158
N N benzylam ne H HZN HN 42
(S)-5(2 Benzyl plperazm | - 3%85 0

'Wa A | A~y a \ 1A
y II'I IIUUI C [e]] UU}\yI | b v U artl \ N N2 L5
4@6' HNN (R) - 5- %tﬁ %enzyl pi pe'azi -I - :ﬁ “v M+H
VY T o ndal a2 ~arhavyvy]l -~ / Aam Ao \AD
yl / AT T T 1TTUuUl_C© [ oAl UUI\y| o J.\J| T AT uc VA >4
ﬁpS/ 0199+wa/ EP2007/ 05815 gr uclt_l,i e Nag&
H |0 44 [HN NH2_5- ( 2- Benzy g%? Y5
1H i ndol e- 3 car N, aci d 45
(R) - 5- 4 I\/le QXY Q’enzyl)- 323 N pi era2|n1yl -1
H-i no a CHs
38 HN/ﬁ H (8)-6-(2-Benzyl-piperazin-1- 327
K/N N, yl)-3-chloro-1H-indazole
H \©:/(N
o
39 HNﬁN 5-[2-(4-Methoxy-benzyl)- 323
\E:E\\/N piperazin-1-yl]-1H-indazole
N
H
H,C
0
40 HNﬂ ’ (S)-6-(2-Benzyl-piperazin-1- | 323
N N, yl)-3-methoxy-1H-indazole
: N
z /
o T
H,C
41 HNﬁN 4-[1-(1H-Indazol-5-yl)- 322
N piperazin-2-ylmethyl]-
N benzylamine
H
HN
42 HI\O\‘ (8)-5-(2-Benzyl-piperazin-1- 335
; N/ yl)-1H-indole-2-carboxylic acid
©/E N NH, amide
H
43 HNﬁN (R)-5-(2-Benzyl-piperazin-1- 335
\_/ yl)-1H-indole-2-carboxylic acid
amide
N ONH




w®G2{080Pleenet hyl

H H3C, O/ HN 46 (S)-5-[2-(4-Methoxy-benzyl) -

pi perazi n-1-yl ]

-1 Hindazol

- pi perazin-1 -

323
e H3C, O/ [| 47

N

306 HN yl)-1H i neiCI/8P20br/658158

48 5-( 2- Phenet hyl - pi perazi n-| 9’%07 HN yl ) - 1Hi ndazol e
NCNN H 49 (S)-5-(2- Phenet% _pi perazin- 307 HN
Tyt )- TH-— ||ua Z 0l " |'\| CN-N—H—-750 TH
(1?55-5 2- Phenettr]ﬁy\1 pi per azi 1- 307 HN Iig-lmfz)-ll—l-i ndagole
ON-+-CC— A N—N—HWO2008/D19971PCH-EP2007/-05815

Kol ‘ ent i nti.on_can_he de

i et hods /depi‘ct e (Q%n@ﬂ; 5 riiﬂ%'tqr"g({i ve £

e yenes s Ic_)lvg? 315 E3ePTH8d  bel pw.

amide

~,

(R)-5-[2-(4-Methoxy-benzyl)- | 323
piperazin-1-yl]-1H-indazole
(8)-5-[2-(4-Methoxy-benzyl)- | 323
piperazin-1-yl]-1H-indazole
5-(2-Phenethyl-piperazin-1- 306
yl)-1H-indole
48 5-(2-Phenethyl-piperazin-1- 307
HN yl)-1H-indazole
(o
\/N
N
H
49 (S8)-5-(2-Phenethyl-piperazin- 307
HN 1-yl)-1H-indazole
(o
\/N
N
H
50 \Q (R)-5-(2-Phenethyl-piperazin- | 307
HN 1-yl)-1H-indazole
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The starting materials and reagents used in preparing
t hese conpounds generally 5 are either available from

w@ovaetwral suppliers, such as Al drich Chem caPCIZBP2000058158

are prepared by met hods known 4g O those skilled in the
art foll ow ng procedures set forth in references such

as T
Wi ed;g%ﬁéurﬁﬂq)f E&e V\fr%%n‘? wsg%%ﬁg%a%\%ﬁﬁ%%@%wgle@%g@ﬁ@é& depicted
ohbailitstrytiaf sy@diebo reaGoorpeh ass shielhvaewidelescBibiee below.

Publ i shers, 1989, Volunmes 1-5 and Suppl enental s; and
Organic Reactions, Wley & Sons: 10 New York, 1991,

VoI u’ﬂtmstar{ié@ maTd:r'&ﬂa‘ agld| reazg'eng; wydhinhstparinggheskicompsohéngserally

CltHgI' a%a?fa € {I’?]Ilfll cO CI'C]tgl Suﬁ)&)ﬁg fS sunﬁgls R%%ICQYH’IV\QIIIC%FCE) hgr are

presen
plgepaﬂedsblymﬂho@ridlowto ohisse satded 1nctht anrﬁelldvong hesedures set forth in
nt het i Leyre cti on
egraréc§ h oer%eer ag migeclzge?ﬂ éo rtgarﬁz n%peszsv\Wﬂe g?otns New
Yhﬂ( dv%c Nohuncs lctﬁ‘;tRaddf eGhermmtry bfi @arbqanomprtundn Elskbierl dence

rting rlals nd it nte medi ates of Jt )
ByRisheRr PSRt Sinarsd ol R ShE bR a el Wiley & Sons:
PlawiYdrked 901, \ddsinee t40s Thg fotlomireydyh et rdaemb‘rm;chdes are merely

| udi but ted,t filt
G 3R e Rty ke Rombhi bl 587 ey amianan be
byinkleesiz&lalnd vard @ hadisicariims l&ett@kﬁi‘fyﬁdieﬁt reaedonuschBhes can be made

i onal ans 'Si C nst ant 20 .
S aa D30 Ane LS hod YRy R b ap{fe contained
trhdisrgadichtisis descri bed herein preferably are
conducted under an inert atnosphere at atnospheric
pressure at a reaction tenperature range of from

abourhe st&tieg htant@biidnd1thO ifternigdige st el edyatteyic tdaofid@bigines can

to .a 25 .C,, and nost eferabl

Ro ol RtityEed HBaed Bot PoreuuruRt s atinedut not
Bmted t@ kﬁl&b&tlo&Qdﬁtﬂlﬁﬁ)ﬁhﬁE@stélhbzﬁidih\!vchﬂohtﬁdgr@i@ aithée like. Such
F%nthf?\f Erocedure usable to prepare co und .%3

Eriakan OF GRrragidedidsngeoMentiopldpes: lﬂggg‘Pélﬁ’B‘Y% cpnstants
Ad spRctraldta. R3, R4, R5, R6 and R7 30 are as defined
herei n. WD 2008/ 019971 PCT/ EP2007/ 058158 -41 Rz R4 Rz
R4 PG-1 HRs R6 Step 1 N Step 2 HV 1~ 4 N3 30 R

Ar - BunlessBpéifideiertht esitrdid thRSA¥ctsor3 described herein preferably are

conducted under an inert atmosphere at atmospheric pressure 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 PG is a protecting group and n, Ar, RY, R%, R’ RY R®, R® and R’

are as defined herein.
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Rz NR 71 Buchwald 6 R6 Rd PG ~R )n (R7) (Rac
SCHEME A I n Schene A, aral kyl piperazine conpound a is

wWGa ettt o Buchwal d reaction with aryl brom BEI/EP2007/058158

conmpound b using a palladium [ al yst such as PdC12
[(o-Tol) 3P] 2 or 5 Pd(QAc)2 together with trialkyl
phospi ne or triaryl phosphine, to 2Pr, ovi de ayl

pi perazine conpound c. Conmpaiind B Rtay conprise, for R° R
exanpl e, 3 br onpi ndol e br onoi Hd l e, Step 2 HN/1>T

4

br,0 ot hi ophe® by omoqui ngki o N
H? ‘oo i ne, AdBrobonapht Hal ans,Ar br Depraphieny| , ROr RsAr

tRieC | N shuepwal ary | Pir @zi ne conpound

be d&pr Qt{@ ed to afforR" -@ Conpoung;g R
d ar EGconpoynds of fornmula I¥n accerdance wi tht

invention. In certain enbodinents an additional step
(not shown) may be carri edSQdEMEA 3| kylate the free
secondary am ne of piperazine conpound d to provide
conplafisieme, arhtkyt pipemariae conpevnied aisRubjest talBughwald reaction with

TS L300 P8R0 IR ALASHESh L ISR 58 o

Bﬂ@ QA@dtdgathehwith rtItlalk)Sp)bois}ﬁhe:mdte'tawl phosfpdmnep_t(oldumdn gyl piperazine

n‘ﬁ_gungd:issec HO(I)J%d IIFlﬁé&;:notnli 1313.,2%)?8)81%%%1 g)rgmlfoﬂﬁ? e?bromoindazole,
bronesitengothmpbents abdreodanolirtesbtoneatayeintolint, bswaspisthalene,
r()Olet ons r?ﬁé)lck jated with serotonin
SUP SErahsM S8 O nor epi nephrine neuortransm ssion
and/ or dopam ne neur otransm ssi on. Such di seases and

con t|o de de ressi,ve_ and

i oo o s e SBIRR D S BR RR bt fgrafrord compound &
Qsmbaﬁeﬁg arbd ahgsmpeahasoef fdimigia aﬂdadcbﬂiancmgm ithd ivi@ention.

di sorders, Al zheiner's disease, attention deficit

di sorders such as ADHD, obsessive-conpul sive

behai @tthin deiidimaitts ag kgditisadistlp (pbodhioas,) ma@abtelcﬁ.\@led out to

d1 ordﬁ such s obesi t){) anorexi a, byl

ak}f ﬁﬁé %§§q Wjon %X?IB%O Wbaép@cyg’g)é)mladto prov1de compounds of
hyrpeild | Phetaiarm'ds alk@n- i nsul i n- dependent di abet es,

sei zure disorders such as epilepsy, and treatment of

condi tions associated with neurol ogi cal damage
r esuNtimeehudVafidtns @hrtﬂaﬁnoc&[@hsrbﬂ&a@tﬁaf\ 28€p&Ibal and will be readily

% sch a}g rin@ gﬂ h g%% dgpég %f(r/t Og%efgg%%&ﬁ; %or}%%oducmg compounds of the

invention are described in the Examples section below.

6

[

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
as epilepsy, and treatment of conditions associated with neurological damage resulting

from stroke, brain trauma, cerebral ischaemia, head injury, and haemorrhage.
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The conpounds of the invention are al so usable for
treatnment of disorders and disease states of the

W@ eGosat97t r act such as stress incontinence, urBEI/EP2007/058158

I ncontinence, benign prostati hypertrophy (BPH),
prostatitis, detrusor hyperref exra out | et

obstruction, 5 urinary frequency, nocturia, urinary
urgency, overactive bl adder, pelvic hypersensitivity,

ur et fird ¢oinspoupide ot ti aukentian awyediol ushlgle fardreaphattiod disorders and

s?aqg ?t teQXP Rl %%lrgr?ftt Lk gl}/ch al ht%es% ?ﬁ%gﬂggﬁ:e,o&rﬁ P'%?ntinence, benign
amatage hypertrpph;;p@r}RH{)e prostatmms vdnzlrusmdl)@etreﬁimm ghtjgt obsteuction,
ﬁBHar?glieg O frllorzz urja égllrllngle drgeélltcg,eovtelrag?%erﬁnade fpeijwéc' ﬁ S dsens1t1v1ty,

socCi a con ions from a
uaalthraf(wpm‘stauaiyﬁ&ls ¢cystifig lididplngic Hbaddenbyperiensitieidy.t o,
neuropat hic pain, inflammatory pain, surgical pain,
vi sceral pain, dental pain, prenenstrual pain,
cent Tlad cqmapoundp af thedmention blso pessesm'agtiahﬂlz&nmlat(ﬁy aisd/er analgesic
nerye

Broper%es L Vive, an accor(!;lllJn oIl yzlre g)?puercted to {m? %ltlp%r if! tli;e freatment of disease
oirsont ng, " P SEHREMCCT TR UTY Thhtere cystiti's,

stamre essoqaticd w1th\parra¢qnd|rxmmsﬁrdm a wmle \blal@tymf icahses, Iilfﬁcélmdihgglhut not
Le.inj ctures a

raunatig.1n
BRE2 S PRt PR U et PR o pain
pmmlnstmluai euahe r:rsltsnljp:lilnaparm tué toelhires, nhigruehe ayohatarteadaches, nerve
Co ounde. of tgr]e. i nvention are .al so usef u[l 4 or..... :
W@ﬁ%ﬁ?%?ﬁ@%mWﬁﬁ%wmﬁ%%lWW%WFWm
vilnee e oot Clo relFalc ter ik m&msm oty tradmn it mpﬁteb i(@sludg@utactures and
arthritis, 20, osteoar.thriti

S PP 0 S0t SRR T e B Bt s g it

bowélygyndaoteri tis and other arthritic conditions. The

i nvention includes pharmaceutical conpositions

conprising at | east one conpound of the present

I NvVeDbmpoundsrof @l innehtitinduahlso ssfidifor tiat@BhtCof@Fthritis, including but

non-racem ¢ 25 m.xture .of is
pRaindebt: imearid edbprissper bl hepraliey sowyenbrisr
t)ﬂ@ﬁ&fh@ﬁlsWyttbrnicﬂhphﬁﬁﬁﬂleﬂfa&)sﬁhé&fd’meﬁﬁleIaetalrﬂtly, osteoarthrltls, gouty
%pe carr, g aﬁ gtr onal |y other therapeutic
Biﬂﬁ@é icendiigPYdi ents. "I n general, the
corrpounds of the invention will be adm nistered in a
t herapeuti cal | ffective, anount. any of th
ipghsir i SR SR R R e e RN
SdIﬁi)d)L&fd oftth¢ ptck@s 1nv$k1t1bra,birandlﬁﬁa]@aalhﬁﬁﬁ%ra@érmc or non-racemic
t ypi cal 1- 500 dai | refer 110Prrg[ datll(}/,h h
UFps95ReEs 8T 4B %}HTC%%IC?JEV %F&FH% b‘errﬁ? VA5 thipisRD together wit
muBBRE onspHashedsicilichc@tailfearrise ved bpt}(orﬁtﬂ?; bliRr thesgRsfc and/or
0 Fe treate the age and relative health of the

elélftlc’f“ﬁ@gl?&fsency of the conpound used, the route
and formof adm nistration, the indication towards 35

\é)\llrﬂe](‘: &%H%@gd%gngf{}g}jlf g @:S?%‘%h{lﬁlgt ﬁ.gfaq q.‘rg]%n%red in a therapeutically
&0R8{ O30 YGhYy BPERAUDeB8des oA 3dministration 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
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practitioner involved. One of ordinary skill in the
art of treating such diseases will be able, wthout

wa@ese1wgperi nentation and in reliance upon pePGURRI007/058158

know edge and the disclosure of this Application, to
ascertain a therapeutically effective anmount of the
g&w&&{]&g? Erg‘ﬁh %n%g)?%ﬁp}l%ljﬁ IVARS ltf?enarI &f tre%tlg%&?(ﬁ]l diseases will be

I sease I nventi
alol i withetuge uedluca@(pphmenaueu tnd ai reha:mqmﬂp@nlp@rssnali kmolrdigngnd the

Hg§§§ﬁrg Hf &?s)bAﬁpl{cgt'tio Ot[éa\ scglltiﬂﬁ |aL{ﬁjérQ§ L{?%glf}ﬁéffegﬂge amount of the

m@gpmakbo@ﬂwg&mentewahuﬁﬂbchgdfmgmmntranuscular
intraarterial, intrathecal, subcutaneous and

I ntravenous) admnistration or in a formsuitable for

adm @dmpmamdsmﬁ tliﬁ()inbgntiamhah}abd aimioistdretsas flaama@otical iﬁ@rmulations
chf'u ?r{ rt%ose suq (fr od d(llncﬁ]u uccol nld Q%{}l‘heglrla hflrgctecﬂr %asal topical,

conveni e ge reg
puﬂ;mmtae}d V@n&‘lr ali p‘agerttﬂral (hmclukﬂigg ﬁﬂramﬁuscalﬁlf limtedar@nal, Atrathecal,

SU%ITHP&HCOUS and 1 %TEV%HQUS mlrtulgtl?atioglvoerq}l Ia(%ofm sul%%ieht%r ad\rllmmstratmn
one or conv I Ona uvants, carrilers,

by irllllahtlen orrmsuﬁ]auph.aﬁhdpnefarmderfeo bfmdjﬁlmstratlon is generally oral
harnaceutl ositi.ons_an osages. The
B PRGEH R GORORI ARG AR A cRRREGReor S shgtesrceof
biflicionpri sed of conventional ingredients in
conventional proportions, with or w thout additional
active conpounds or principles, and the unit dosage
for ns cmpoﬁmhba;'td’mwds of ﬂabﬂl\eneﬁﬁ aogdthe vairpoind orQﬁoteh e

active | 20 co rate

Sy ol RE% T et BEURASH, Flsf v¥'philed o HEUBHE'S

phﬁfﬂﬁnﬁtdﬂc@]ﬂ&nﬁf&mltbﬁs enc lioiy edsages. %elp@ﬁrmﬁdﬂﬁhca‘h%mposmons and

tﬁ’xgl ets or fil d ca sulcg semtso ‘ ds d&gg[)wdersv tional

e fasaRe rP’élnéaaVs POIHSFLLS wRIentigna Nglsdo s cRMYgtiona

ﬁﬂipbtthcﬁﬂ&mtls o8 wahsumdshtmrﬁhwtm Otﬁtﬁpo@ids)dr p8inciptesfdnldl thelunit
es for or

use; the f osito |es

GaRES ey sPh Bin A Sl el ap o b FRRE Rl
afmﬁfelﬁmrhte withj the ﬁrﬁbrhc&d&taﬂ;a tosgs rdnge tqoloe @npleyal. Tll&q;hal?rﬁaceutlcal
For nul.ati ons .cont | ni,n
TR g R gt B e o BRar o s Bl G Iep gemisolds,
p@@dﬁrs q0Qainbd etl@Ge folMd)atidhb, lor ¢itaiis sucﬂ?ﬁfs_sblahbﬁsl, suspefsions,
?a%ﬁ ns,?aglé%%sw gﬂﬁaag)s%]]es (F{gosr%rﬁfg,ﬁfir:{lgﬂiueﬁjﬁt gsup%osnorles for rectal
f)ﬂfdgiﬁaaﬁ(ﬁdlmdﬁra&ow élen \d&d foetyof @ferlﬁzriﬁjectaﬁleadlﬁﬁltlﬁh§fdir phie@teral use.

osaqge.forns, . The harrmg utlucal c osi.tions and broadl

ALY %“‘?nél‘cﬁﬁt%’j}g alg%\“rf}PF jt &%i’f‘ﬁ WGrm%rSE‘ﬁ%ﬂmd@OB? roadty,
Wit prog $6 abowtdvne hiuh@rdq1 0@ hﬂﬂlrgamutpemlbley, ar@geerti@ly suitable
salts thereaqf ,as trlée active conponent. The

FRESHAEBR YUL1998Hi088St abl e carriers may be either

solid or I|qU|d Solid form preparations include
powders, tabl pills, ca zul es, .cachets,

B PP e Rt e Bieeplia BV O R BHINEL M iy yagiety of oral
gdhinigfatiBAYolge @hens. The pharmaceutical compositions 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,
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35 or nore substances which may al so act as dil uents,
flavouring agents, solubilizers, W 2008/ 019971

wWEANBBPR007/ 058158 -44 | ubricants, suspendi ngPEIYEPL087/058158

bi nders, preservatives, tablet disintegrating agents,

or an encapsul ating material. 1n powders, the carrier
v i
'ljlt%{uﬁL sﬁsﬂe d?ﬁ g{h%%%lllgdegg g%geérgg%‘%? t%etg%lmh?eﬁra%{lg agents, or an

traiapmlmngtrhaeadt 18,% gowdﬂp,dhe netrrlelggmemaiy fisya ﬁlrael}mhxxeidd wolidwhich is
t:h c
%tﬁg{ w tlg Eh '(l}r' ?/lgﬁ(z ag[ng%&%%p}{el{)[ !ta%get <ﬁpe 3ﬁ3|t1¥1y cdm%onent
genzseallqtesnnmd w1ffhthe pmxdehsvna@dletnatﬂsmbmﬁngfcapmyn suitable
({ns a]n prpact d t esh I’PS and d gt sire gwders g and tablets
| dhsfah 1%%8& 'R Q12 4300 E SV%HE {d QL
preﬁdrabig cd)ImunafrcHn |abd>uﬂ qrm(il )etd> aboutmgm (mhpemebmfa:heactwe
ol X{)]?elilsnlﬁfﬂg uttab %{(]:grtrleet 1n§1|118é bt ‘[t s agtclgﬁﬁ%cp 5 rhagp %gihlmndarbonate,
meghgsioe kteadats &lc, swg;iur Umtesr p@myrmmyﬂ calr¢hy Igdstene, aragmmth
methéfllcaeglé chﬁgr%oc% l%%g(tﬁ%ﬁ%fy%cgﬁ]liﬂﬂ% ] qoe {nﬁ:itmﬁor mﬁocPa $bMter, and
ﬂfe likh.e The telrmé‘prqmrq]mmﬁds 1wtemkleabm:1ap]$1dh ﬂ’[el fngnnhhem bﬁihe astive
carrier

EOIH%O ned’nxivf;[)h enﬁaﬁsqutlr\l’% IP%% %1}1 as g?rneré rpsrov1fhng & lflaP%luq’]I(r]l eWCPIE)h the active

a)mpdsrfelne rwithabw weithds carmea§ seairatihddd by ¢dariert which is in assoc1at10n

Sim cac ozenges, are . uded., Tabl e
ikt At PR S ocu B SORILE LR SRRSOk pis
behats, sdllotbnfermay suistsalid forinesuitatdd foadml ndsimigtdton. 15
O her fornms suitable for oral adm nistration include
liquid formpreparations including enulsions, syrups,
eI [ x®t}ﬁ:r f(ﬁfmeoiﬂﬁﬂsﬁirld)ﬁ‘eilaﬁﬁ],lnlétqal&muﬁcladsb@ndif@ifnSPre@ﬁratlons

i d forlm ar at i.ons e}re i ntended to be
ol oBSRB SRS PR AEPS st ot oty 4R RmsusRensons, or sold
forepee pdrh Odrs. whzohu hﬁil@tﬁﬁdd&’ﬁys Heeopverdrskortiytbefot usd toniguid form

LRSS, ek RS RO RSP el el o

pﬁbpyleﬁe gltytblrsolusloﬁboﬁ any tmn@ﬁleﬁﬁﬂﬁf;mgraga@tadbﬁexaﬂqﬂ@ Quh as
repar ed. by SSO

ut ct
O brnE g e R i O bl lone b e ebared by
tlissordng the ﬁh@é&tdnhﬁ(ﬁfeﬁt inafdert dﬁlld(‘alddﬁigl’sgltage Bél8ranf\g Qs

S enS|o can repared by dis ersing the finely. .
SRS R e B BB P Ao i Slen ot o e pithared ) dispersing
tiRtfiielyalividedigdtivasompbikinlin @ter thSysabiehberigystih as natural or

n nmet hyl cel | yl o sodi,u
DA Ry e Y UosR o henmetyliilose and other well
Espendbaglinganns. sohd tanf prepatiepanaute stsumcm:sl $idpensions, and
sol uti ons,, suspensi ans, ,and mul si ons, may
EBHblon T b SRR ﬁ?@%&%&ﬂ?@ﬂ{ orants, flavors,

ﬁ@ll)lﬁféiﬂtb‘ilffelfsl @YifEis] andStaddtal dweeteSerspdiffe@dants, idkehérs,isdlubilizing
and natcrr al. sweet eners, dispersants, thickeners,

st Pl agents, and the |ike.

The compounds of the invention may be formulated for parenteral administration
(e.g., by injection, for example bolus injection or continuous infusion) and may be
presented in unit dose form in ampoules, pre-filled syringes, small volume infusion or in
multi-dose containers with an added preservative. The compositions may take such

forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for example
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30 The conpounds of the invention may be fornul at ed
for parenteral administration (e.g., by injection,

wo 20080x®mMpl e bol us i njection or conti nuous i nf RGT/BPY007/058158

and may be presented in unit ggse formin anmpoul es,
pre-filled syringes, small voltme infusion or in

O 6 SR PR S PP BU SR Ay T
dibhants, solsgntoor ‘@mcllsmmh@da mop‘ﬂh}e @YCOqub@dsflane iglycblesegetable oils
/ P i/
LS TR0 i da e B Sk e eBP R mid s dgmgp
fnrhmlecuoryragﬂaq snmhuas pwemr@; srgttng érmelﬂﬂf)al;lg s@wpmdsng;) stabilizing
t hyl.e

ecy 818 fhggersm% fl%e%]? Mtgxl%)é 196&% tlge gc%g‘e 1n\}g9 O(Lé’lﬁ %f C}S powder form,

ohm&mdbph&mOLgahmmneﬁswnks@hdgrbybbﬂyhznkmdhnmsdandnﬁn
BRI ARore Lok I SLO5 AASRIS SUSh RS R ES LR e

and/or dlsper3|ng agents Alternatlvely, the actlve

I ngr,Fdl e()rllltl%c%rirla oF th]e 1n‘%n 10 %B%I'mlﬁ Qll % 1 1strat10n to
ISolalon erl e SO yop IZalon

gl eg:btdeﬂmsfa@ bmtmanst ¢rta.rt1$ On’llobefflso bEaSLkSEaIWdtﬂma psteht @Dﬂltﬁlents and

ot R Ss Pl oo Y0 S5 R T Sl Gy the additon of

twopbkahichelihgasd/ bﬂgallmg dg@ntsl Qotidves rﬁapy( Meﬁbnmalami with an aqueous or
ns, or as

gfgn%agg Qlteﬁ? Wf'lﬁ%lreﬁaeggrgpagso copéaéﬂ%lg r?ge or Flé)rre b a]ﬁjgglgé g%lgts, stabilizing
ﬁgmtw Hﬁpﬁﬁing\fagdmt@ l@u@qmﬂiﬁgl Sgailts, d11tl§enbmem tdr cbloeing agents.
ickenin nd/ or

Ent afhs Gl FardohiE P PHTARE RIS o ng a8 lneenses

mxhynsbﬂga:tﬁa dganitd in o frnvgedeiasd, ualatio s@@aiemndlanmametrzcgracanth-
ents, ..stabilizi

Brfer s a TR Dadeni g <n gl e PR ey and eycerine o

agesseand atactohed mogttagshéssonmpbishgrtheihaive diysedierittimbleitable liquid

for. topical admnistration in the nouth include

F8%28hges conprising active agents in a flavored base,

usuaIIy sucrose and acaci a or tragacanth pastilles
n an. i.nert .base.such

| Si ve ingredi en

oS e Sy SR G S B8R el i iy
mpbhm&bezslcﬁoﬁi@mnglm $ukk agg biivt@rd difgfmeﬂa@cmglytdmdas or cocoa

ui table i arrler 20 The ds of t

Pitbesit Pl S BB coaiPonRt s AT TR PsAC !, for example,
by anﬁ&'gt mhe ﬁﬁ)lteﬂhbﬁWgé'@ohs Agxtweds tieugiduaal iatdldolveientalzed
fah}y gtg éﬁeﬂﬁg ﬁ@ cocoa butter is first nelted
alis # P o 88t s di spersed homogeneously,
for exanple, by stirring. The nDIten honogeneous
rar: rgii%ecr eF s (Bt WEF oP %gﬁ%&lﬂglg ?I}a%%F;fgr?l!lu ated (I)rzvggln admlmstrauon
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the

active ingredient such carriers as are known in the art to be appropriate.

The subject compounds may be formulated for nasal administration. The solutions
or suspensions are applied directly to the nasal cavity by conventional means, for
example, with a dropper, pipette or spray. The formulations may be provided in a single
or multidose form. In the latter case of a dropper or pipette, this may be achieved by the

patient administering an appropriate, predetermined volume of the solution or
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The conpounds of the invention may be fornul ated for
vagi nal adm ni stration. Pessaries, tanpons, creans,

w@eios/0199ast es, foans or sprays containing in apdi/EP9n7/058158

to the active ingredient such carriers as are known
in the art to be appropriate. The subj ect conpounds

Hgig 1?5 [ QLML akegr a)p A58l 2%@38’}1‘?‘}68?%11 en)%/ 1 means ofa

lons of suspe sions: ar
magaingatomizinglspraygnvignt i onal neans, for exanpl e, wth
a dropper, pipette or spray. The forrrul ations may be
provided in a single or nultidose form In the latter
cas€ellnf compinogdp ef thoinynped trey befosnutayd e sactsbleadednisyration,

ti n
b Badal B tEd o B TR Sk St Mo PRBRRE Gifuieriotodbs
R &RRDEO/ ob8abBhave46nsill ppendd sm:e fot exahipde ofabe oofer af five (5)
IS'IP Xs or l@slsS Sucta Eartlal% Q{zg\r/r?a(;f bfe% %r{pl rreleab gg%ns ﬁwe art, for
I hg atonm zi ng s n‘poun s
é)mnqﬂd’ bpmidayizigorf. dFlmﬂcaVeemhgfedrenaesrpmemﬂed ina pressurlzed pack with a

iStrati r uIar e res |ratory
L bt toe ORISR Sony e Gt SRR Th
dmh’pmdlﬂuwokﬂetlgmﬁeur]ahlloyofha)\temathsnaIolr dpﬁtdrbtehaﬂsd)rbethfamf or

d f
SRR Rl o BTk THE adiBlol ol GO SRR Snptaine
suréacaunt suchas lecekmnyilhe doye of trng niay at icomtrollddebyachéeteed valve.
k with
AR e s BB P oS GRS b £ PR i kO, for
é)@lﬁ@ rl}e a f)mfvflc&)«ﬁtrpif el?]e &)G}npinmﬁléﬂ aﬁdmiﬂlmpcfmﬂ)hmch as lactose, starch,
t uor one ne or | orotetra
bt e et s DR B S R it SRR AR R TP ae tine ove.
'lﬂfhgl p@\@dﬁtelir&m hily f(ﬁhsa)geil:j onthainasah cav$tlyr Tlffcﬁ(fifrder Sthmboﬁﬁon may be
eclt ru contro ed

hj n
RSB R s P B sSTer g eS8iG ey S dsptine or
biagterlyaclpy festh dddch the @ofvdemnmaf baadhinigeaediBy mehay of an inhaler.
exanpl e a powder m x of the conpound in a suitable
powder base such as lactose, starch, 15 starch

d e r | walten ‘deSreaumhrna&ubyd&mﬁemremkdmtth yhteeiekbatings ed@meﬂ for
1 er

PVP er .car
e Qi e ol b alpigp SERE SRt e U Ripder Frgpple he

mﬁdp@mds of eseepibdt iélmeritﬁing caddb‘ééoﬂnﬁlﬂﬁ]ﬂeﬁ of tr@ﬂ@ﬁﬁﬁtiﬂ or Bubcutaneous

apspul.es r .car | (0] e.Jg., ati ne or | St
SR AR b SRt bt e A DB U {ired release of
ge&e&lp@hna gs ﬂeakbaﬁdl@ fand %eﬂ\bennerd e&mlpﬁ%qcefvﬁgfafﬂrédtm@ﬁﬁregﬁlﬁhn is

e epar e t. ent atlns ada e or .

bebL Caab ey dsamparden® Bt St SiF e nuy Attaghedga skin-
adtickive solRigsu@fd@The dodpsexaddbliferetttan alo bp @Mﬂﬂﬁie@fmﬂhhﬁ
gresent i nvention %gn b(\el(lflo | at e hn tr Sermal d |

sEatan T f-gy 4R Ve %f{ea VroEhpROsE OBl WéWle release
8l BB staine ard Sifed gERUISa OB By Bl thad soBderhel Ra&tbyalurgery or
injection. The subdermal implants encapsulate the compound in a lipid soluble

membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form,
the preparation is subdivided into unit doses containing appropriate quantities of the
active component. The unit dosage form can be a packaged preparation, the package

containing discrete quantities of preparation, such as packeted tablets, capsules, and



the conpound i s necessary and when patient conpliance
wWth a treatnent reginen is 25 crucial. Conpounds in
W e@sstwrnal delivery systens are frequently aPCEHEPZA7/058158
to a skin- adhesive solid supppyt. The conpound of
interest can al so be conbined with a penetration
. 1€, 1 cyl I - 2
BALAERLrs Pame P B ARION T LATROL 80k cache
sulbcertgamedisk it cambo thehppsaiytier mahbérayf eny biythsserig@agkaged form.
i njection. The subdermal inplants encapsul ate the
conpound in a lipid soluble 30 nenbrane, e.g.,
si | | Odre suitaiblrerharoaceatibil eaegrsadather fohyueions ereglescribed in
ol yl acti cid, T har pgceut | pr at.i ar.e
ROt sl e it eBhS R PRy P BUERE B R Sy lE. Mack
puldpaimatCanpary, $thddiviodekastat, @ennsylvanios 8spresmitaivaiphgrmaceutical

ropriate quantities of, the active conponent.. T
B PRlsoRt e PP 4oy o D& R s SRPRE Ghhcrpfil Beow
package 35 containing discrete quantities of
preparation, such as packeted tablets, capsules, and
WO 2008/ 019971 PCT/ EP2007/ 058158 -47 powders in vials
or anpoul es. Also, the unit dosage formcan be a
capsul e, tablet, cachet, or |lozenge itself, or it can
be the appropriate nunber of any of these in packaged
form Oher suitable pharmaceutical carriers and
their formulations are described in 5 Rem ngton: The
Sci ence and Practice of Pharmacy 1995, edited by EE W
Martin, Mack Publishing Conpany, 19th edition,
East on, Pennsyl vani a. Representative pharnaceutica
formul ati ons contai ning a conpound of the present
i nvention are described bel ow. WO 2008/019971
PCT/ EP2007/ 058158 -48 Exanples The follow ng
preparations and exanples are given to enabl e those
skilled in the art to nore clearly understand and to
practice the present invention. They should not be 5
considered as limting the scope of the invention, but
nerely as being illustrative and representative
t hereof. The follow ng abbreviations may be used in
t he Exanpl es. DCM di chl or onet hane/ net hyl ene chl ori de
10 DVF N, N-di net hyl f or mam de DVAP
4-di met hyl am nopyri dine EtQOAc ethyl acetate EtOH
et hanol tBuCOH tert-butanol
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15 gc gas chromat ography HWPA hexanet hyl phosphor am de
hpl ¢ hi gh performance |iquid chromatography nCPBA

worr@Blmdper benzoi ¢ acid MeCN acetonitrile 20PCIVEP2007/058158

N- et hyl pyrrolidinone TEA t_r'éﬁg hyl am ne TFA
trifluoroacetic acid THE tetrahydrofuran LDA |ithium
di i sopropyl am ne 25 LHVDS Lit hi
bi s(trinmethylsilyl)am de ——pllf-%]‘( r abut yl ammoni um

fluoride TLC thin Iayer chromat ogr aphy Exanple 1 30

FSJ; ggfe}?ﬁfgglé{v&n%t}ﬁgﬂa?éx ons a{l% e%asm s(a[r}g %{Vgn IoTpI’egC Ee%ﬁ:%slg:eéi({ll%d in the art
wemowe. cleaBly uBideystahd Bndﬁb ppcticcBbe Nreb88GhveRAQAC Zhet $walel not be

NS SR St TR Mo SRRl e Mustf3tife and

&@%élﬁﬂﬁ@e?thel@ﬁﬂ' | HR2ODGWg8hbRviatidSs 18hepe dsed in the Examples.
5-Brono-|-(tert-butyl-dinmethyl-silanyl)-1Hindole 5 To
a stirring solution of 5-bronD indole (5.12 g, 26.1

o DR T 56 rdidiers “eggaﬂﬁ?@%tﬁylﬁa%@ﬁa&%%e
addi t he internal te drg nt ai ned bel ow
- 60 e cool ing bath %Wé’e\j“ afid the stirring

sol ut Wwas al | owed to ?&%?’ ﬁ'llett%ter oom t enper at ur e.
After B cthano

tert-butanol

gc gas chromatography

HMPA hexamethylphosphoramide

hplc high performance liquid chromatography

mCPBA m-chloroperbenzoic acid

MeCN acetonitrile

NMP N-methyl pyrrolidinone

TEA triethylamine

TFA trifluoroacetic acid

THF tetrahydrofuran

LDA lithium diisopropylamine

LHMDS Lithium bis(trimethylsilyl)amide

TBAF tetrabutylammonium fluoride

TLC thin layer chromatography
Example 1

5-(2-Benzyl-piperazin-1-yl)-1H-indole

The synthetic procedure of this Example is outlined in Scheme C below.

Step 1 Br Step 2 BocNﬁ

-
A N
m TBSCI ngAgz, tBuyP, m
LHMDS N aOtBu, N
TBS N \
o)
BocN

BocN ﬁ HN /\
Step 4 N
5 N A —_— m
TBAF @ TFA \
N H

SCHEME C
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hours water was added, and the m xture was
concentrated under reduced pressure, 10 extracted with

we@elgl1ecet at e and washed with H20 and bri ne. HEBEEP2007/058158

conbi ned organic |ayers were gried over Na2SO4,
filtered and concentrated under” reduced pressure.
Purification via flash chromat ography (gradient: 0 to
5% Et OAc i n hexanes) afforded 5-

bronmo-1-(tert-butyl - dlnethyl S|Ianyl) 1FL|ndoIe (7.56
g, 98% asedy GOk

Benzyl - 4-[ 1-

Il - pi perazi ne- I-carboxyllc acid tert- butyl ester To a

(E]n’ ng%gst?rr d&@g% )f(g%rgr% (gd%lgﬁ% frgm%)l’ mi %\I— Li3g%1é§f'HF at-78

["ene a scre
tWibes mdaxﬂﬂéDSt(%B Bﬂ( 0.00M9n GHR 227 mmanb)) dréyf-tvése. Diring the

[%ECEP (t)r}erghel 1{1% %el%%etrecl)trlre was ﬁlnfalréﬁ bae%o))/]' y _69 I(iE'i EB% foeoling bath was
(e]ncﬁ@d gnd dwdsmmng)io)luman w eélloefe(l Yo Gammh Jo avoth a:nq&Ira.Itlfeo mfter 6
o rs wafe{%é gcllc%er%dz nerful)xtu(%éa xr/vag X(}/ncent(agc% rl_llgie)r cIuce(ﬁJ pYessure,

ene
a;ddxetéd vGEHEethybatceme awvel svaldleat xexﬂh HQO aﬁa bﬁnﬁ:o thé‘% Ebrnblmadi e8ganic

hen C0O0 t
iR RSB MR, R Bl Efcer e GREG B Bieshfe.
padfiafioa ela flash chtminawgra}dm (rgﬁetc’edlt LNET%0 IE&dAlC ﬁdhexanes) afforded 5-

RS ) LB AR TS Ao o s

QviBeDzy3t14-[ 1-(tert-butyl - dlnethyl silanyl)-1Hindol -5

-yl ]-piperazine-l- carboxylic acid tert-butyl ester

(1.65 g, 74% as a pale yellow solid; M (N%FD = 506.

S3@p 3t Bend/1-4-[1-(tert-butyl-dimethyl-silanyl)-1H-indol-5-yl|-piperazine-1-carboxylic

3-Benzyl - 4- (1H i ndol - 5- ylb>g|egr zi ne-1-carboxylic

acid tert-butyl ester ?ﬁ—é—éfﬁpﬁrﬁgzsolutlon of

3-benzyl -4-[1-(tert-butyl-dinmethyl-silanyl)-1Hindol -

- vl i. ine-1- [ ' - but yl t

R R SR T
({)&l:r& (Mo, mL) B d;écird'ﬂv—a'zi';ﬂf),ed Bulte waznldjled Wit (0.048 goRuhesIt Kefter 10
sol uti on.was uenc iti.on t.e

Enient rut B ol BT b bouirBN st By Rebles 1 ape 44
2008 GLOSHE (?@EEP&QlCh?doﬁﬁ&hﬁﬁ3 be&@ylvmpé'raﬁhélylcaﬂﬁﬁ‘yl@d &id tert-

BPSH SR PEE P8 JaRei iR e D L) MR ke ahR T a3 Feated to

Sm@forBﬁdhhﬁadzs fhesssviel to%btnftleﬁl@éﬂaﬁﬁe VTTBe fdaatsdn mlxture was taken

chro 5%.t 0 OW Cc..l n hexanes
S By AR RSty vt of Gitenandf A SRt Bl i Ectuced
peekghrd. elplirlfb:ldtl&ﬂl viaglasi c}(ri!;rrﬂﬂog@ap}@?q%@ad&%t 29MY 1086 EE@AT in hexane)

%@@@ﬁfw o Hered Rt ythy siagay gi-indol-5-y1)-piperazine- 1-

carboxylic acid tert-butyl ester (1.65 g, 74%) as a pale yellow solid; MS (M+H) = 506.

Step 3 3-Benzyl-4-(1H-indol-5-yl)-piperazine-1-carboxylic acid tert-butyl ester

To a stirring solution of 3-benzyl-4-[1-(tert-butyl-dimethyl-silanyl)-1H-indol-5-
yl]-piperazine-1-carboxylic acid tert-butyl ester (1.61 g, 3.2 mmol) in 20 mL THF at 0 °C
was added TBAF (3.5 mL, 1.0 M in THF, 3.5 mmol). After 15 minutes the solution was

quenched by the addition of water, concentrated under reduced pressure, and extracted
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To a stirring solution of
3-benzyl - 4- (1H i ndol - 5-yl ) - pi per azi ne-1-carboxylic

w@eiod/01901 tert - butyl ester (0.309 g, 0.8 mmol )PCHERDOTS8158

met hyl ene chloride at 0 C was ggdded TFA (16.5 g, 80
mol ). The cooling bath was renbved and the sol ution

' f e . .
\Wﬁﬁ S’Ehéf'(lja%:?aqe 'Pﬁe &%ﬁ%ﬁg a%am% gasfgrsw g%?éhgﬁ%ﬁ%tvﬂﬁg Jenél brine, dried
dladHC@BSO.a ﬁtteledtandcbwnmiteﬂ ueﬂhydedawdtpatseureTlﬁerlﬁoatbmn@ajﬂash

17
O T % B0 Ry B R S B Tl s -
pipperinzi lnearbdfliPacid ftére-btityb psteri (A. 17 Iga%%?/o):hnreowlamr@@)aaph@ﬁ (M+H) =
%%Zradl ent: 8%to 80%of a mxture of DCM MeOH NH4COH
10:1 in DCV afforded

5-(2-benzyl - pi perazin-1-yl)-1Hindole (0.17 g, 75%
as a yell ow sol 14 (bs,
T " Toae (at, S S RIRAIR R S D@ 32 501
Hz 1H), 7.26-7.03 (m 7H), 6.51-6.49 (m 1H), 3.6

(90 B3l ot ol P B e i

MB- i Hjster (@9(29 g,$| Shininand) i, 10buk nmtﬂn}ﬂénemblcﬁtc’eps 01Cans aded TFA

gl%%% %8' ac anyF foﬁﬁgibﬁglo%vazsrrf&n}o%eél and the solution was stirred for 16
bommxh&; éordjemh]:htedi ohédrzedeed Préirg, nelitr@lizaddly)additiositsequrated

SR A R RS (Bl v

Na{:ﬁ(ﬁSﬁl?eré’rBar(dT(corﬁkﬁtrat&d ﬁﬁde? rdducedrpre3$dire tddafBord @drudkpiperizine.

EMIfITHPn V? %Q éhlé)?l ?ﬁl‘ﬁm (grafloéé}} 2§/9 %F%QO{?]O’_% ﬂ}mugg'%fi 70

Ddidi(ﬂ/M¢C1H/l\2H4C3HZS,O 10: 12inHxGC M1 kfffopded 3- (@bendy ; piperaii-11yl)-1H-indole

3 2o L ey Aohe s L R B S PR 3 (v s -

57}3@;} w;m lH;{ tmﬂwbﬁthjuma;h% 793! (anyH); 6l5t-6adohe 1H), 3.6 (ddd,
benzene

bh=3 Ot§e§r§y~7f4ﬁz’ bﬁ%r’w %?%gPa@fﬂhéf*éo?%‘e )2%56%%%5131 3.4

, O ); MLHINMR (800 MHz, CDC13) a 7.34-7.21 (m 4H),

7.11-7.20 (m 3H), 7.0-6. 96 (m 2H), 6.90-6.83 (m

1H), 3.91-3.83 (m 1H), 3.33-3.23 (m 1H), 3.20-2.83

(m ﬁﬁbﬂarl? lﬁllofrﬁﬁm Jtepd Bald 33nd répidcingls-Brorh S - (térHl)uty’MB
%‘5 g . V‘D 20 /019971 / EP2007/ 058158

i hl%rsrlanylbbﬁ laﬁ?lﬁw r§f“é’p§4 QFo e%?ﬁae G &érfw@mo in step
2" pl’)é}ff?l' | (8 uetithl bt %9 ﬂrﬁérﬁh\{he &. 1 akélﬂé%'aﬁ 011 '"H NMR

VVI th 5-bronp-benzo ene
|CMH2’ C@CBéﬁZé[”t% nZ-83y} le(nbé%iy‘ﬁ 9ph(%p 9 H@ 1H), 6.78

2
g%lc? )99()a WA, 61“1@05 ded 7%%@ 1?1963:337 3'd73m|\“>1'ﬁ)( M)'lim 1H), 2.84

tddd, 1 7. 3 34, lszzHa)Hzéol(sw T 57 b (. 1§|5|)(bs, TH); MS
ghgb%@{)lg)zé,(m 4H), 3.90-3.81 (m 1H), 3.26-3.13 (m

%

Similarly, but omitting steps 1 and 3 and replacing 5-bromo-1-(tert-butyl-
dimethyl-silanyl)-1H-indole with bromobenzene (0.37 g, 2.4 mmol) in step 2,2-benzyl-1-
phenyl-piperazine (0.26 g) was made as an oil; "H NMR (300 MHz, CDCls) 4 7.34-7.21
(m, 4H), 7.11-7.20 (m, 3H), 7.0-6.96 (m, 2H), 6.90-6.83 (m, 1H), 3.91-3.83 (m, 1H),
3.33-3.23 (m, 1H), 3.20-2.83 (m, 6H), 2.61 (dd, J = 13.0, 3.2 Hz), 1.72 (bs, 1H); MS
(M+H) = 353.
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3.07-2.87 (m 4H), 2.61 (dd, J= 13.0, 3.1 Hz, 1H),
1.70 (bs, 1H; M5 (MtH) = 309. Simlarly, but

WO g@Batidony 5- brono-1-1Hindole in step 1 w th PCI/EP2007/058158

5-brono-1H 10 pyrrol of 2, 3- bl py fdl ne (1.64 g, 8.3
mol ), 5-(2-Benzyl -pi perazin-1-yl)-1H pyrr ol o[ 2, 3-
b] pyridine (0.14 g) was prepared as a pale yellow
solid; 1H NWR (300 MHz, CDC13) a 9.74 (bs, 1H), 8.26
(d, §imdady,Duepmittidy steps 69nd d,andl repl®:irty Hpromdd)l - (tett-bBtyl-

g%getl’})g ﬁ%éy )Hﬁ{ 1%'&9)% v\gtl‘]_égr ﬁ%eéﬁéﬁﬁgpogﬂg?&a 3% ﬁ)oig 7%01) in step

3. 12Ben22>ﬂ§]'fh1()ph1er15$-l)y 1-2-beBBA DipeBazimg (03A)g) was 6601(dddi as j foam; 'H

RSpF Lty arepSib e B b edd FPur e QL T M 1P 730 -

D5 men),7%14-n01 Oml BH), iAer.e7 (Iﬁ £3),3,9033.41 mplH), 3.26-3.13 (m, 3H),

37 ol e LB ik 1l mebesi}%%ﬁﬁtsirﬁw

a833(bs 1H), 727704(m6H) 7.03 (d, J= 1.9

%E%ﬂaﬂ(s 3 C%??g@gjz%bfl%ﬂ?ﬁ{ sz%%m(sasa? Wﬂh%sbrfm%‘r’%
Herol&; F),3-bPpyRidires(1.c4H]) 8. 3I\rﬁnbl\y&$4)(2%eﬁr,ﬂyﬂlp1p$n«mﬂ anly 1 Hbwikr olo[2,3-

LB i Thudadbinbiancls 5T st b 1l oo i cocr

574 stBmm 2610(|d9)3£ @29 Hz ]1H’)| ). 6db& Ijrmza; Pizeu&s) 713 (a) H@g Hz 1H),

RBo5a o5 0™y Sm, 3T hafo (d) Fg 1 e DL 361G . 111 3.27-

ilbb’(m75ﬁ§l 27862@7£ (Ih ﬁﬁg 2.6b- (a§ ]7 @342 (I8 HAHH); M I BA3HE £ 293.
(m .96 (m over | appi ng,
2H) 284281(m4H) 265(dd J= 12.3, 2.8 Hz,

1H) | siil3fy, (Hiil‘;a| repllacirg 3-8rdmo-3- ﬁ{}'ﬂdoléiﬂ) steﬂ\@w(tM'S'-'Bromozﬁ-@luoro 1H-

Simlarly, but replacing 5-bronp-1-1Hindole in ste

el (355 o MO il -BG0T P01 18- 3 ) Heindole (022 ¢) was
ﬂaaﬁgaﬁfwﬁﬁé sdH dP‘?Jii ?Jgdm%doothzltb'di“?‘a's%s((@s ]1@) 1as. 7,04 (m. 61D

provi ded oam
8028d,(5sl. 9H4:|) 1H, 6280-(Ad0f7= ¢ #p Hoa) .9 H7l 0B 3. @%3(5QH)H; 1H), 3.25-2.80

@“o?ﬂé%f (a7 h % B0, qiﬁ.fM@' S5 (i

H, 2.95 (dd, J—131 110HZ H, 2.85 (dd, J=

(i) B RSB 4T st Pt

.08 & ard mmablyb-(2djsinad i mperdzibrloyhy-1H-idazale ). B3 g)nvastpegpated as a

ttgfqgeggﬁ"ﬁvﬁgg pg%z P%PS%ZE é (és ?@29392 s, 1H), 7.48 (d, ] =

17 GSH;IHFE(W as-720 (ool36h)) 23%-7f0a&m, 4HH 3\11\71:\’3 6300, MH& 3.330631.3H), 3.07-

%‘z§< oafppg 1y 2302 by o9 (W42 5 g oo

€. 01511) HZ3 18} Msrmm 293,

Similarly, but replacing 5-bromo-1-1H-indole in step 1 with 4-bromo-1H-indole
(3.0 g, 15.3 mmol), 4-(2-Benzyl-piperazin-1-yl)-1H-indole (0.16) was provided as a white
foam; "H NMR (300 MHz, CDCl;) 4 8.23 (bs, 1H), 7.21-7.07 (m, 6H), 7.00-6.93 (2H),
6.76 (dd, ] = 6.7, 1.7 Hz, 1H), 6.62-6.57 (m, 1H), 4.03-3.91 (m, 1H), 3.54-3.41 (m, 1H),
3.23-3.03 (m, 4H), 2.95 (dd, J = 13.1, 11.0 Hz, 1H), 2.85 (dd, J = 13.1, 11.0, 1H), 2.64 (dd,
J=13.2, 3.1 Hz, 1H); MS (M+H) = 292.
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5 1H), 3.29-3.11 (m 3H), 3.10-2.83 (m 3H), 2.65 (dd,
J=12.9, 2.9 Hz, 1H); MS (MrH) 292, Sinmilarly, but

WO g@Batidony 5- brono-1-1Hindole in step 1 w th PCI/EP2007/058158

5-brono-|-methyl - 1Hindole (0,35 g, 1.7 mol,
prepared using the N-nethylation descrl bed by Soll, 10

sy a0 NI NGEy | 8RB o
((135028 2§ ma|)pb-¢pdee]- pmr4zlw&|)yl)=llsaﬁdolsu(ms g teyyltdduts a
t
STt  FERp I RO G RERT R B8 ghy 719 kP 110 726
W20 im4318J, (7”[9——110@(1)71] JH}, ITEB:EIyQ? @ayanse1acdiad n,arnt); bt l71 (m,
.4 v [ t )

L D S B B s o 1y, GieSGR 5 P i s MS (1) =
L®.05 g) was prepared; 1H NVR (300, Mz, CDC13) a
7.24-7.13 (m 3H), 7.06-6.99 (m 4H), 6.65 (d, j8.7,
1H), 3.62-3.50 (m 1H), 3.26-3.12 (m overl appi ng,
2H)9,18i81ilgﬁy,(lﬂ1ﬂ replziﬁﬁfgl 3-8pphéld; 1 H-iddbl®in stepBl with Sthl))m_o—l—methyl—

)1- 2. ver l.appi n n

hagie 334 . FEhalaPRPI ugnbgh Ty Terh i sy Aol
gﬁh&dml ,laﬁrl.y.,Mwa:ht@rml Chzgnyhetst B8, %, emdl §(?4£ll_@niyﬂd‘»@:iﬁ@zizﬂgl—yl)—l—

- br -l-(tert- i me n i ndol e

Wegwqgﬁﬂb?‘bc%q &P Liﬁ%‘)?}’r@é‘ F{g@g gg y0)1 6 mol ) in
step 2, 2-benzyl-I-(4-methoxy- phenyl) pi perazi ne was

d; 1H NMR a 8.34
gr ip 11(71e1lgéy,]h1r\t omugwg-?teggl and 3 apghye q_q)uzg Srb{pfn? d(gj tejt: bgt}_}a
ﬁﬁmetl%fl sﬁﬁﬁyﬂ) PHIRA6Id with=4- Qr&mﬁﬂ?}he@ me:ﬁi Qabaffic 41 tert- butyl

031 b s b ok i

@65054%) v%s%réﬁ?aredll"lh NMR (JONWI)HZ, c%%:%) 49T 85 [ M, 319HY.06-6.99 (m,

omttin Ste S and and acl n

Shbrcoch TG LibchGA-530 (8 HRLHvIS- 57 y@yrlzpRinedb)e3 08 (dd
etrﬁpﬁmgr )omPZ qu 90l N19), (2@1323733(m ]ovﬁrlﬁﬁﬁh% Z'Flg §E§Q§ gverlappmg,

nz perazi n- - qui nol 1 ne
éﬁéﬁafrle(élld Y e S A s ¢
8.81(dd, J=4. 3, 1. 6Hz, 1H), 8. 10(d, J= 3Hz 1H) 8. O7(dd J=7

.3,1.6H, 1H), 7. 56 (dd, J—922 1H), 0),
7. 405ipylgrly, ut gnptting sEpp and pand Yepémrvg SHhrqrhg- léﬁert butyl-
ém?éhyl”sﬂaﬁyn( m{ lilit[%le &thﬁﬁb?o& 4(Imath%!29 be&e?r@%&s@ fmnmol) in
96192 ?ztbelnzedzl (imethws' phﬂnvb) mp@@mnemmegﬁmg@ R(300 MHz,

0 1 , t te
?@%(%Fc’zé) ag% é@@?& f@l) 7435?’3%@@1%?5 %e@ﬁ@ﬁhy ! Y0590, 5L69% 1,
2 vt Iy(d, B+ I9dnlylt )ZHJ)l—B POrdd0d muil ), B7sodid),i3sBeiDe ohi Fd), 3.00-

69033, %), L WP/ L 152, SLER2 A1 P2.53 (dd, T = 154, 3.5 Hz, 1H); MS
(M+H) = 283.

Similarly, but omitting steps 1 and 3 and replacing 5-bromo-1-(tert-butyl-
dimethyl-silanyl)-1H-indole with 6-bromo-quinoline (0.33 g, 1.6 mmol) in step 2, 6-(2-
benzyl-piperazin-1-yl)-quinoline (0.18 g) was prepared; 'H NMR (300, MHz, CDCl;) &
8.81 (dd, J=4.3, 1.6 Hz, 1H), 8.10 (d, = 9.3 Hz, 1H), 8.07 (dd, ] = 7.3, 1.6 Hz, 1H), 7.56
(dd, J=9.2,2.7 Hz, 1H), 7.40 ), 7.40 (dd, ] = 8.2, 4.2 Hz, 1H), 7.30-7.11 (m, 6H), 4.24-
4.13 (m, 1H), 3.65-2.94 (m, 3H), 3.33-3.20 (m, 3H), 3.13 (dd, J = 13.2, 11.0 Hz, 1H), 2.80
(dd, J=9.9,4.4 Hz, 1H); MS (M+H) = 304.
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(2-benzyl - pi perazin-1-yl)-isoquinoline (0.30 g) was
prepared; 1H NMR (300, MHz, 5 CDC13) a 9.03 (s, 1H),

wW@2®8/0(%¥71J= 5.9 Hz, 1H), 7.87 (d, J= 9.2 Hz, BEYEPWOAT58158

(d,J—59HZl,739 dd|5»|3]] 9.2, 24HZ 1H),
7.41-7.24 (m 3H), 7.23-7.16 (M 2H), 7.20 (d, j 2.2
Hz, 1H), 4.20-4.10 (m, 1H), 360351(m 1H),
3.40-3.18 (m 3H), 3.06-2.90 (m 3H), 2.67 (dd, J=
12. Kimdlady,Hmit ofitifiting M8p§ Maki) 3 and Oeplachity Bbrirheul H(gertbutyl-

gi';%ettlyl %g?ﬁ}%)teer tl%ggl?y 1§1 @Bgor{uﬁ—@%oaﬁ n{&gne (}3 gH_l .6 Ign}ol) in step 2, 6-
(@-bénzgl- pipermina byl tiba] vemeding Q0. 3@ ggwaslprﬁpfrrmhl H NNMRst36p, MHz,

Gl R0 e ichlS) &7 W v 11, 95787 g =5

Hz, 1THK, 39Kd34]:(912 nyerz| appi7ag;7.3408, 3H Hz 23346 (n?,. 28D, 7.20 (d, ] =

0 7, 44- 6
D5 YR A R M Taioa 006 (Pt 73 35S K200 (m
3H),,2.670@d3 1 32.0040 HE1HB.NS (MIGHD Hm4. 1H), 2. 60 (dd J=
13.0, 3.2 Hz, 1H); M5 (M+tH) = 303. Similarly, but
repl acing 5-bronp-1-1Hindole in step 1 with
5- br Siflary, Uil ohGttingskepntdahé 3 hd teplgingds- Brdﬁ‘i@ll)(tert bu ]-

SO RSB TEE T TR N

Bé(ﬁjzyl— Ywilaghtzlalkg 2& j?l}pllﬁé'ﬂ)lzlgg (6%]1453 g)ovéa% ﬁ&)agéﬂ IB?%EQE%%HZ, CDCl3)
‘w@gi&f 5t 31157 (k. SppD el Dd 1 )74 . greplapping, /=
8"@ Hz, *r@{) ﬂ\@ Wktk“hq GHPZ621- ﬁﬂﬁgﬂnaﬂl{y'él d%UEt 96 @ﬁl B¢y, 843-3.20 (m, 3H),

illﬁu(%ldhel%% 1@@ Iféz ?Q{')B@g’ =13.0,3.2 Hz, TH: iR (MPH) 303.
5 (2 benzyl pi perazin-1-yl)- 7 met hoxy- 1Hi ndol e (0. 17
prepared; 1H NMR (300 IMHz, CDCl3) a 8.28 2
npﬂggy,—,bui gep(lqrﬁln&ﬁ})romo—i gL~ 111q_olf m stepH) w1t]; Selgromagy-chloro-
(mmaa)e 5'1 53 334 4 thmol¥; 51%281;&%%1 %Zbumﬁ 15§1%(7dchlc(;ro ﬂHEﬁlme (0.10 g)

wamrfaatsd 30031H7.GDGB) i f325 64y 1HD, 7837-2.18 7y pl), 7.11-7.12
0
B0 i D S1SE R B0 SO B TR, BESPRESS7

Méﬁ.‘gﬂ dd, 5= 13.1, 3.1 Hz, lH) MS (M+H) = 326.

(2-Benzyl - 4- et hyl - pi perazi n-1- yI) 1H i ndol e 35 The
synthetic procedure of this Exanple is outlined in
Sc hevimilarlpdiueweplad B0 8Yraa-9 9 -iRidl¢ ER2QOY Wb §158mo-Bamethoxy-

g%h'dbf% %50 ¢N.20 hindoly, 3- bl Behz WA ibEaN H 1) A ddRoxp P N ole (0.17

o) was prepared; "H NMR (300 MHz, CDCls) & 8.28 (s, 1H), 7.25-7.19 (m, 2H), 7.18-7.11
(m, 2H), 7.09-7.04 (m, 2H), 6.93 (d, J = 1.8 Hz, 1H), 6.55 (d, J = 1.8 Hz, 1H), 6.48 (dd, J

= 3.6, 1.8 Hz, 1H), 3.97 (s, 3H), 3.63-3.54 (m, 1H), 3.27-2.98 (m, 5H), 2.88-2.67 (m, 3H);
MS (M+H) = 322.

Additional compounds prepared by the procedure of Example 1 are shown in Table

Example 2
5-(2-Benzyl-4-methyl-piperazin-1-yl)-1H-indole

The synthetic procedure of this Example is outlined in Scheme D below.
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To a solution of
3-benzyl - 4- (1H i ndol - 5-yl ) - pi per azi ne-1-carboxylic

wa@eiodorert - butyl 5 ester (0.39 g, 1.0 mmol) i PCBBOP29L7/058158

THE was added Li AIH4 (2.5 nL, 1,0 Min THF). The

solution was warned to reflux for 2 hours, then cool ed
to roomtenperature and quenched by t@e sI ow addi tion
of 50 nL &aNu/r\o‘t]t ed Rochelle's salt. lflheN’n/}T ure was

extracted wil{h Nzt OA. and t he—combi ned orlgamic lavers
wer e washed wW{th e\ dri édNBver fi ed
and concerfiwat ed sedery r educed press gi veami | .

via 1o flfash chromat ogr & ;
DCM MeOH NFAOH) af f orded 5-(2-benzyl - 22 net hyI-

pi perazin-1-yl)-1Hindole {Q.2 76% ; 1H NWVR (300,
MHz, CDC13) a814(b 1H§%§(J—87Hz, 1H),
731(d J= 2.2 Hz, 7.26-7.05 (m 1H), 6.52-6.49

( m2 O’f‘(gg ie&u%(n? Eél)b%%?ﬁ%( 1%&%5 3’ 5= y}) glé)r%ﬁ g%%] ln ca%%ﬁshc acid tert-butyl

B5t64006 ¢, 10018l 29 3Til, THFas 2Jdsd-124185 (mmBH)) M2n3THE). The
- 3
tuidfs kel o080 b RO Se oo s g

Wltchei b;ctlmrsbmea:ﬂdnte)rotﬁf S0hink sﬁumﬂqﬂ léoahsllejuialtl rThd niirture was
E.b St f e BocN Ki N |
%;(g Fg a/51 %cg%\l a&ﬂl the’\fo%?%meé or nlﬁ,lllagglg éﬁrelrc): Nai%_lgi vvth%}r%ﬁ ﬂped over

Mg\SOq, filfmpdd dealtoNcextidtdd Mcseedamcememr& giveanBdc P@Nﬁcauon via

T nfor 05 by i ebsh o e o ettt

ﬂuperazm 1-yl)-1H- 1ndole (0.21 g, 76%); "H NMR (300, MHz, CDCl;) 4 8.14 (bs, 1H),

I T TRt IR

seh@mqﬁn af), 3.31-3.21 (m, 1H), 3.20-3.11 (m, 1H), 2,82-2.70 (m, overlapping, 2H),

AL 2 RSP PP R SRS DAY b e
DMF was added powdered KOH (0.060 g, 1.1 nmol),

followed by 12 (0.11 g, 0.4 mm‘ in DMF. The sol ution
was stirred for 45 ninutes Examplé3

5-(2-Benzyl-piperazin-1-yl)-1H-indole-3-carbonitrile

The synthetic procedure of this Example is outlined in Scheme E below.

Step 2
Step 1
—_—
BocN i) KOH/I, BOCNK/N | Pd,(dba), BOCNK/ CN
LN iiy PhSO,Cl N - N {
N \
H SO,Ph S0,Ph

HN
Step 3 BocN CN Step 4 CN
K,CO, N TFA
N
MeOH/H,O H H

SCHEME E
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then treated with 10% aqueous Na2S203. The m xture was
extracted with Et OAc, and the conbined organic |ayers

woes/otred over MyS04, filtered, and concent r BEBEP2007/058158

under reduced pressure. The rgsidue was i mediately
taken up in 2 mL DMF and treated with 10 60% NaH (0. 02

Isted: chzerfe 29BN HER NS PO HEL AN L MRS,
B B B V O O¢ U. U U
mol ). After 30 minut es aofd tettibutyl mgtet he

m xture was
gquenched with H20 and extracted with Et OAc. The
conbi ned organic |ayers were washed with H20O, washed

Wi t hTda boletiomof Bbemyb - (MJS@dol-$-yl)t@pedzinaniecarboxylic acid tert-butyl

ERRSRTELA S MIOSE > < SOER B SRR aBMIDIG20 b i Pl

t amat 0g C I'n*hexanes
tlllbord bdd- (011 lpet2demesl) lift OMWF.- Bhé @lididnHvasrstioded SorydS)mBrules and

nzyl - pi;penazi,ne-| - ca i acj.d tert-but
A4t BRGEr RGNS Pafhe B P <l B0 gc and he
dorfiliinBénagniedujctonyt dBed yanddp3®j fidekd Sinyllcpn@niereyindpr
{ijé]%l)le(,l%eﬁ r}:)srgs%%llre_. ROXY I Gas iran(%rlle%igtglgf taly tu%lin SSEEOMPakd treated with
0% N4V (zehe S horo}). -/Fedr @b oninbikes rittololBioplvas 3rcbed zyith- pi

gn}%rﬁé?gﬁérllﬂ fﬁ%{\]ﬁ% qu%r%&?gﬁ%g%ﬁlﬁg [A;atLejlt ¥ m(i:"ﬁc’l}te(i"srof(sgfrlzn%gr #He mixture
Rd2qutinbkealyith teOeadektaayBwitD BOQZAc.gThOcd@binmidbiganic layers were

1,1' -Dbi. i phenyl ph hi no) f errocen 0. 040 0.07

o5 B SR R B e O GRER s s stfeifrated under
regiubadkpregureo MairZhatiouvia flishechioxbiogenpha$3096 Gk@Ac frohdxandy)

t erature and filtered, throu d of celite. .The )
FRES HmEn Gt laok B e b R b e b Eipg 1igEbonyic
sod cenbuat eter(0de g, $3cusadvhipr fessuNe. (M) £i668t i on Vi a

flash chromatography (gradient: 15 to 25% EtOQAc in

hexanes) afforded 4- (1-benzenesul fonyl-3-cyano-1

Htdpd 04-€ 1-BeiydehesuBohd sz ytanpi 1n&4 wdal4deyl) -B-beaayl oparhdige- 1 -carboxylic
acid tert-butyl ester (0.20 g, %. as a white foam

VB (MeH) = 557. 30 SteEJ aélzdteg‘bu%e/gter
3- Benzyl - 4- (3-cyano- | Hindol -5-yl) -

pi p Sé ?él%;tglﬁé %t;éf—?f—ggﬁ( ellei:scl:llfff)lr(f)iflfj.’)—1to%lE)E I_PP—lijrtl(yoll—S—ﬁig E:‘Henzy;ll-—opifr;lerazine— 1-

Sus
darhdxyiie azid nas-butyd Byttr (8:26 pa0.anhidol) NAGCNF0Y B )o; B4 banaly)

T e R TR Y -
R40ERP200 M08 128 takeb@padldesl. K2Q&kahOa@d wismetl (8 r8M®d for one
in 2 H20. Theéogacﬁtion m xture was iiiréﬁl%foﬁ 30le i
Wt TAXHTE Wanh ey i BRMIERPEaHEE ARY bittergd Hhrgaph a pad of celite.
Thelfkatakd ReSWisBe@Rith@XORaahe theviiltrhite wals @centti®d under reduced
gll%?;(oulég :%?rgf%%gé)ﬁ Bljﬁ%gl{ agﬁeg%teogcrjgﬁh?/q gr%\élee%t: '\{g%(())%S% EtOAc in hexanes)
afforded 4-(1-benzenesulfonyl-3-cyano-1H-indol-5-yl)-3-benzyl-piperazine-1-carboxylic
acid tert-butyl ester (0.20 g, 97%) as a white foam; MS (M+H) = 557.

Step 3 3-Benzyl-4-(3-cyano-1H-indol-5-vyl)- piperazine-1-carboxvlic acid tert-butyl

ester

To a suspension of 4-(1-benzenesulfonyl-3-cyano-1H-indol-5-yl)-3-benzyl-
piperazine-1-carboxylic acid tert-butyl ester (0.37 g, 0.7 mmol) in 10 mL MeOH was
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under reduced pressure. Purification via flash
chr omat ogr aphy (25% Et OAc i n hexane) 5 afforded

W@28Magrt 4- ( 3- cyano- | Hi ndol - 5-yl ) - pi per azi nePCFHER2DDHS58158

ylic acid tert-butyl ester (0,23 g, 85% as a white
foam M5 (MtH) = 417. 10 Step 4

%%ég@lg%g@éxg EE 520 Afhol) \?/né% l-r;Lr%%'?])' PROLSe FbrCARRRIRI s slifed for 30
Bribgnvaid theif oluyemvad édnicatolteduydey rericpe paziuneand extracted with
%?(9124{ 2@{%‘%}%“%2%%%‘]&% 'ia{yF%%el\f({:/ % %Jf (?’f_r N/%IOS@, ﬁlpe?ecf,) LR €W eGtrated
bedzybdipedpreagira- Runfidatidhiviarfthelh eh@nmardoaptiyt (25 YeEtOAciB hexane)

A a [ i 1TH-NMR . \ i 213).
o808 R 00 Bod ARMngbls WP et Eurb Bl fia e bury
&t@ (P23 gl89%) asha Bitcfo2d; M (MH)I) =A120-7.06 (m 4H),
3.86-3.76 (m 1H), 3.30-3.14 (m 3H), 3.09-2.84 (m
4H), 2.59 (dd, J= 13.3, 3.5 Hz, 1H); M5 (M+H) = 317.

20 Exanple 4 5-

(2-Benzyl - pi perazin-1-yl)-2, 3-di hydro-1H i ndol e The
synthetic procedure of this Exanple is outlined in
Schene G below. Br \ Step 1 Br \ Step 2 HN--"T9 N O

H Boc 20

5- Brorm-2!élo I\Jl SB
tert-butyl ester To a solution of

5- br -2.3-di hydro-1Hi.-ndo 2 10 o i\n . )
70 il dfofh WHEHRaTs R Bt g yadey i FERY 3-vhi giperacine-
i eadiokdit avidktettriaitWastes tising e abdcadaano 36 ptiesinaiple o give 5-(2-

BB NS SRR 0980 SRR oam. o

P00/ HREOOD D &IHS (bsSH )t a7 &Si-due Ni,aH)l ash(d, J= 8.9 Hz, 1H),

chr anat ogr %Bh% 658% t OAC..i n hexa?e) aEfor ded

5Ibr/ o 1 38U, 428 #O4 ™ A 28I (A Bk i tidil g (m, 3H), 3.09-2.84

tay daHputspl(degt-e13.6 3. 50.0.H 9B (NMsHa vzt e solid; M5

(MrH) = 298. 5 Step 2

5- (2- Benzyl - pi perazi n-1-yl) -2, 3-di hydr o- 1H i ndol e

Fol | owi ng the procedure of hepe#£ and 4 of Exanple 1,

5- br ono- 2, 3-di hzydr o- . . . .
5-(2-Benzyl-piperazin-1-yl)-2,3-dihydro-1H-indole

-3-carbonitrile

The synthetic procedure of this Example is outlined in Scheme G below.

Br Br Step 2
N N
Boc,O \
H 2 Boc

A
(&=

SCHEME F

Step 1 5-Bromo-2,3-dihydro-indole-1-carboxvlic acid tert-butyl ester

To a solution of 5-bromo-2,3-dihydro-1H-indole (2.11 g, 10.7 mmol) in 40 mL of
THF was added Boc,O (2.56 g, 11.7 mmol). The reaction mixture was stirred at room

temperature for 18 hours, and then concentrated under reduced pressure. Purification of
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i ndol e-1-carboxylic acid tert-butyl ester (0.48 g, 1.6
mol ) was coupled with 3-benzyl -

worEsnerne- 1- carboxylic acid tert- but yl est erPCDERBI00B058158

5- (2- benzyl - 4-tert-but oxycar bogy
pi perazin-1-yl)-2,3-di hydro-indol e- I-carboxyllc acid
t t e

{rhga&u? oné{%/\ll ﬂ%ﬁ cﬁ@ﬁ%@%%??ﬁf%/o tE@@Rc 1ndl$&%8é) a%o?(gedb.iybromo 2,3
8ihg@robimdplel L-parpexydiz ianidl tergdbuty2 eGed(2kbpdy;, 85%0MHas @ whiose eolid; MS
@\q %59%9 s a yellow foam 1H NWR (300, MHz, CDC13) a

3477 (m 3H), 7.17- 1.01 (m 2H), 6.96 (d, J= 2.2
Hz

682(dd J=8.2, 2.2 Hz, 1H), 3.61-3.46 (m
A Y . 4 2 =

3,

J=10.5 1‘ ' ] ‘ - ‘ i

For nul ati ons Pharnaceutical preparatlons for dellvery
by v QuUS rautes . .are i
701 | e Pk ERaB R bR of) T B ANEY S Wy g3 o-dinyero

nﬂnbehnﬂ’bom;dicusﬂdent{blm)ﬂ est&a(tﬁ)l 48sg, lannmh)rvsascmepled witthr3ebenzyl-
erazme— —2;{) ?1(: fac1d ter? 'i)nﬁrtl g%r\',&) %}’v\%ﬁ%f-’& 1A é]tz?l LI Pt %%Xycarbonyl—

RESAASTY redi e
pipgraehi- iyt)- ZE-dﬂﬁ,dﬂrd_aﬂiodXSE-CZﬂ)oﬁ%c thfguaﬂsbmyh estegavkathewas then

he i di t
il WGP P TS s Re o S A SR Py aro-tir
imdloled 0B axa Paloss faampt}aleal(m(), M@@BDCIQ(HTD%VIIOQﬂl 3H), 7.17-

far O dn ni stratio n % Active

|80 Bt By dos 2rkighden b by Gie o e Tho, 3 665146%m, 31,
S oo ieiH ) ps.84-9adi( B 0966 (dRICT ©96.57 63.6%z, BYR MS (M+H) = 294.
(pol yvi nyl pyrrolidine) 1.0% 30 WO 2008/ 019971

PCT/ EP2007/ 058158 -58 The ingredi ents are conbi ned

and granul ated using a sol vgaiptrh as nmethanol. The
fornmulation is then dried and forned into tablets

(cont ai ni ng about 20 ngy offogmuiatigns

Pharmaceutical preparations for delivery by various routes are formulated as shown

in the following Tables. "Active ingredient" or "Active compound" as used in the Tables

means one or more of the Compounds of Formula I.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

each; one capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%
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conmpound) with an appropriate tablet machine. 5

Conposition for Oral Admnistration |
chloride 2.0 g Methyl par abenSé)_. 15 ¢

0.05 g Ganulated sugar 25.5 g Sor bi

ngr edi ent Anount

woeisweItonmpound 1.0 g Fumaric acid 0.5 g SoRCT/EP2007/058158

Propyl paraben
tol (70%

£ AP oGP GOART R ey A e

Ghsfortnmlat®d isthedhlgied agd &ximed tistodndetyi( soadainimgfaboun 20 mg of active

RATREHED P G S s
0.25 g Sodium Chloride gs to neke isot

injection 100 n
a portion of the

NNt 1+ v

f\F (‘f\d Ha'al
O

Par ent er al
Active ingredient

onic Water for

-E?)DH R%%%ttfo\lllqbll' B8 E‘él%llrr?mstﬁat%o ﬁd:c |S i |O|e\r/1ted in

ddeod w1+ h
\2J \J

1
L= AVAY | Tl

o

VPR

Ameunt oo i ion

Meredients o mmke the soluti
KEUWBT]QQHHiin weight with the remain

L 108 t he vater

ayiepeid | on, filtered 15 through a (

) 5 &i cran

ipmadoride] t er and packaged under st

>r4-0 & conditions

Kleghdentebey For mul ati on | ngredi ent %

mO-J3ng .  Active

Pregwkptirelran 1. 0%

Pol yet hyl ene ql ycol

108% g4. 5%

Boinpdttéd/$ugae gl ycol

4000 24.5% 20 The

i2hgrgedi ents are

faxbiteld 7% gl dtem) and m xed on a st eam |

pdP85> gand pour ed

Vadgam Kgvdsdebii@i.ni ng 2.5 g total wel gh.g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient 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.

Suppository Formulation

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

Topical Formulation
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Topi cal Formul ati on WO 2008/ 019971 PCT/ EP2007/ 058158
-59 Ingredients grans Active conpound 0.2-2 Span 60

WQ20030e%m 60 2 Mneral oil 5 Petrolatum 10 REL/RP1007/058158

paraben 0.15 Propyl paraben _05&_5 BHA (butyl at ed
hydroxy anisole) 0.01 Water gis. 100 All of the

Ny o it oAl Al Iﬁr\f\t

font o Avean +  vamd Ay o
[ iaL gatehes,—exeept wWatetr—=a

eIEIS\("\M'fh ctirvri nn A
T vur L"BLIL ~ O T T T T llg- 7\

A~ A~/

Ve, COmPO.

%88 ng to emul sify the ingredients|“and water then

g‘d’ﬁ%@i_dg ahout 100 g5 Nasal Spray!|Bormil atians
L ' i ni ng>f r om about

Betodlstum 5 percent active conpound ar ¢ lPrepared as

Neetlall pspbay f or nul ati ons. The fornul afiddAs optionally

BompybparabebQ i nactive ingredients such|895 for exanpl e,

BHer (boryaetdhydroey @aatdle)l ose, sodi um 0.01

vanboxynet hyl celTul ose, dextrose, and|igheldo ke.

Hydrochloric acid may be added to ad) ust pH. The

nasahll Sp{tl@){n%@di%tk,az&'ttéiﬁ _Sisraf?]yar@ gorlelsinle& ehe Hea\técﬁttoaaé)gaﬁ%dgc with
spray ne u i ca eliverin ou -
HiTEing fouHSar QHgRiRG P @?tshatﬁépma@ﬁg% hR ?3%%}%51? ¥igprous stirring
APShMGifSGhl ekttt Bents, add4vat@tBSaRIaIYs. dbokd 1bOWrs. 15
Exanpl e 6 Screening for Human Serotonin Transporter
(hSERT) Antagonists Using a Scintillation Proximty
Assay (SPA) The screemnBd spesaor@uldiidhs exanpl e was
used to determne the affinity of Iigands at 20 the
hSERT transporter by conpetition with [3H]
- G tahvenr &[ﬁeo@&id@féﬂsio@s e OMa R0 6th tak o DSBS - 6. SBAce NIk Fe

1 g

by bringing radioligand wthin c|ose
3 dg are %repared as nasal spray formulations. The formulations optionally contain

compoun
inactive ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical

dosing schedule is 2-4 sprays every 4-12 hours.

Example 6
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.

Scintillation Proximity Assay (SPA) works by bringing radioligand within close
proximity to the bead’s scintillant to stimulate light emission. In this assay, the receptor-
containing membranes were pre-coupled to the SPA beads and the binding of the
appropriate radioligand to the transporter was measured. The light emission was
proportional to the amount of bound radioligand. Unbound radioligand produced no

signal as a result of distant proximity to scintillant (lack of energy transfer).
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proximty to the bead's scintillant to stinulate |ight
em ssion. In this assay, the receptor- containing

WOoremwBosIes were pre-coupled to the SPA beads apdI/EP2907/058158

bi ndi ng of the 25 appropriate @?dlollgand to the
transporter mas measured. The Tight emnission was

pro I u r

Unbglﬁ{r:ig ell él{asﬂg‘l {rT% dg%re Plpa%%ggol %5 g'J’sd g@ngS Is{ab L
ehipstsaing rq:nommmrtt)hSEﬁTsmrmmairitantd (vithmkedm‘ (WEM]Iylgh glucose with

PO T e

EQRare ReasdlRoRR B tuRt BBk YusiBSFRS | PYn[REQMHhRRAALs were
hSERT were nmaintained with nedia (DVEM hlghgglucose

sbseauentysemsfugsdat WPEs fachringing a2d figseReared nk Byeprior to being
and ik M%ggm@tprgpgrgow th 5% C02- Cells are rel eased
fromculture flasks using PBS for 1-2 mnutes. The

cells were 5 subsequently centrifuged at 1000g's for 5

m n%&ﬁm@ﬂl@ri&§%§ﬁ%g&%d i hi{Rind RePhtich bUESOf idelmM
t he menbr ane g{ﬁe parati on. Cel |l nenbranes were pre ar ed

RIS HR7 Ak ntel émbraél;sawalteu roepaset frem aofingiocyln (7-5R| G cglfstptal).

(Eelfs)wergﬁt)}no ﬁ‘%)a"ﬁﬂﬁtrcﬂ{ %@ﬁ‘fn@%&ﬁtﬁ@f@r S1 0QbRd SHRO. The
5x109 cel'ls tota | s“wer e honogeni zed

b@mﬁgeratepmsyherowncrsf@gfd ﬁgl&%exgﬁw flymiguigs, dee grpgrnatant
Qﬂfs&g)entl)-r neemoJéa Rhd %ﬁ%ﬁe%ﬁdRWIIQEQEﬁ?Em%lﬂ fresh buffer. After

m nut es, the supernatant subsequently

7 69700 aeraﬂﬂigan% dhejealet ‘dm:lrethmnwnué@ an@Biggigbhigeding vﬂume
H@tgﬁll'ﬁnp&' Hﬁﬁﬁg t}f%fa'éﬁ ”lr"ﬁaécégﬁ I%BE gbftﬂ)g@WePéqahqhB%d in 3mg/ml

pellet was re-h rou to a final
mmwnmndsﬁhﬁd%n#Bﬂéd duri ng the assay. Typically,
menbrane portions were aliquoted in 3ng/m 15 (w v).
and stored at -80 C. For Scintillation Proximty Assay

| CSofdf;Sciillefidn Paixirdity ASy N, /i ustefﬂﬁlnaaaﬂ, SOMM MMs-HCl and 300

STMEEERAN T L e

POHIM t6 01 \as FAG b @oin@ guivBgholcagg ﬂialﬂlbg @N#jony) WAa @ Beckman
Becknman 20 Bi omek 800 u5|ng er|al dilution

Biogres 0P using asaiy B‘FﬂibPﬁﬁ’é%‘ 1%? e cAMPPY ALY e den transferred
(ZZ)QI/WEj dnd tBePH| h@m{l@‘%ﬁm’ faldtodil S wie ddadd ef 3og@ncelM@agembrane and
0.0

ed at 50 [ wel | nbrane and . beads re repared
g%f‘%éwleléﬁ RTgP 25?(![ &0 #8 Ay N tthd-7 \%fﬂ mersham

bels sOamRPagagsy | Qﬂeﬁf pBP@IZ 8i3V)ul agghe dnd?ﬁlﬁraﬂ@l bead B3QtuRé was

the nmenbrane : bead m xture was  added to the assay
ﬁdéfléo therssayi Bkter s st ey ers oM sdbiostaaddit spom dgpperatute for one

L&D 8k RvbfethéPEo @l @APa P&lltﬁrd m&tdwt eCh! hﬁ%bn@ﬁél BLigdIlAdn
a Packard TopCount LCS a ETIC Scintillation

Proxkniy t“?saﬁé%‘é‘ylf’cg&iﬁioic eﬁm@f gYsiRAnge gy, Efifragngy Mode:

Rangel, Rkavh AET 50580 Ne B:1.50N05 410, CoRRETRR: ('%m) 0.40,
1. 50- 35. 00 Regi on B: 50- 256. 00, Count Tjne g g
Bacj;ground 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]. The
concentration producing 50% inhibition (ICsy) was determined using an iterative non-

linear curve fitting technique with Activity Base/Xlfit using the following equation:
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Background Subtract: none, Half-Life Correction: no,
Quench Indicator: tSIS, Platemap blank subtraction:

W08 W3s tal k reduction: Of). 30 The % i nhi PCT/EP2907/058158

was cal cul ated for each conpougld tested [ (Conpound
counts per mnute (CPM at maXximum

concentrati on-Non-Specific CPM/Total CPM* 100]. The
concentration produci ng=50%5 nl'bi tiem (1 C50) was
determ ned using an iteratixes0ya)? |inear curve
fitting technique with Activity Base/ XIfit using the
foll owi ng equation: 35 WD 2008/ 019971

ﬁ%{’f%@%’? 071/0961% \A#?oqrég, nlgl):l(’l gqf&n sg 1 dnd1 = concentrann (M) of the

@p@ducbm:oonnﬁ@ndgl =xi denecdhe ruahlbkmn( sooratlmheon&taargt(&d) of each
d I T [ t
RO S et jacty 4o A6 RE bE hongiprusoff and. then
dutverted mgel negacive Wigagthno (pigohibekad of Cheng- Prusof f
and then converted into negative |logarithm (pKi) of
the Ki. Using the above procedure, conpounds of the
i nvedsing theaboee progertire sohmwpends ¢fi the inyentiar wengdewnd to have affinity
f [
B SN ER RO AR ARG ler, FO o RRIELRZ Henral-pinggvinyly i -ogguinoline
exipliiedof plamb apriormnatly 9§78131r1g9h¢1g9qvh @ssapove assay.
Exanpl e 7 15 Screening for conpounds active at Human
Nor epi nephrine Transporter (hNET) Using a
Scintillation Proximty Assay (SPA) This assay was
used to determine the affinity of |igands for the hNET
transporter by conpetition with [3H -N soxetine. As
in the hSERT assay of the dbemplekanple, 20
e

( r e I‘Pr E . COlﬁ)l go}tgr (thtﬂ\ﬁiT) Using

radi ol i gand to thaStma]ﬂiwm Pﬁfxm&smsmlmbl The |ight

em ssion was proportional to the amount of bound

radi ol i gand, w th unbound radioligand producing no

Si griethis adby Wikis2@ 8o dabinsiné Tat Sty etligahds, foEthe hNET transporter by

Phar col 30, 249258 essin
FUBBEIORAHED hREP O Re: AR Rent byl B Hhe ismels
wictfrorreshit@inigivEMbhinegvaeqse codiled IdMUe EBS beaindghéerbinding of
t%%]é%praor%)qﬂiatze rgMohzggch ttoatm: Q‘gl)lsp%?tgr was measured. The light emission was

proportional to the amount of bound radioligand, with unbound radioligand producing

no signal.

HEK-293 cells (Tatsumi et al., Eur. J. 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
incubated at 37 °C with 5% CO,. 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
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i ncubated at 37 Cwith 5% CQ2. Cells were rel eased
fromculture flasks using PBS for 1- 2 mnutes. The

w@e2i0B®e1982r e subsequently centrifuged at 10009’ BCT/BP2087/058158

m nut es and 30 resuspended |n£ S prior to being used
in the nmenbrane preparation menbr anes were

BLFRBGEH UR)R% S RABLANGIROBRALRYL Al DL IEL o B B AM

sibseiendy ben¢veéd ard ddcaded, sintl dhapdllet re@alplemdedemdl fresh buffer. After

B R B oglR Oy B BBl T o B volume

d@2rnhiond denag thewssyt Migmcdlnmeimbuged oationb8y@0 Blxqndtal in13656 mg/ml
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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.
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max — min )
= + min
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1H-indazole




/' \' N HZN1 / 4- [ 1-(1HIndazol-5-yl)-

pi perazin-2-ylnmethyl] - benzylam ne 42 HN 7.03 7.54
W@200808831 N O ci (S)-5-(2-Benzyl piperazin-|PgI/EP2BF/058158

i ndol e- 2-carboxylic acid amd WO 2008/ 019971

PCT/ EP2007/ 058158 -75 No Con'pound SpKl ) NpKi  DpKi

C‘If"En NLELCE A~ N

No £& f‘%%%d” o g PR gpﬁﬁ-‘gpgdén;sm NI T BT TV
| D 4

fa 7] 1 dnl

: F iVavi | ) A d) a
39

aAart Ue 44
323

az v o
78728 6. 76 _33579 /N \ I\IT% 4
n

zy A@if&kr - |yl')-1Hi ndol e- 3-
N/

H

5-[2-(4-Methoxy-
benzyl)-piperazin-1-yl]-
1H-indazole

40 9.11 6.88 6.66 323
H
N
\
m
/O

(5)-6-(2-Benzyl-
piperazin-1-yl)-3-
methoxy-1H-indazole

41 7.79 7.88 7.54 322

pﬂr

-[1-(1H-Indazol-5-vl)-
p1peraz1n 2-ylmethyl]-
benzylamine

) ™ 7.03 | 7.54 |8.48 335

sdhel
(8)-5-(2-Benzyl-
piperazin-1-yl)-1H-

indole-2-carboxylic acid
amide




carboxylic acid amde 45 HN-,-) 7.69 6.96 6.28 323 N
QNi H3C O (R-5-[2-(4- Mt hoxy- benzyl) -piperazin-

WO 20084019971 1H- i ndazol e 46 HN 7.81 7.53 7.95 323PCINERI07/058158
\ HH3C O (S)-5- [2-(4-Methoxys. benzyl) -piperazin- |

1H i ndazol e WD 2008/ 019871 PCT/ EP2007/ 058158

-

- 26 No—Compotind—Sphi Y NpKE—DPiKis S CoREL S Mt
No 2?01?5)01&3 5) 6) 47 _.Sggli}. K-;Hv P 6| 2H° N 1C50 M+H

/2 Ilellet h‘ll 1 T U] ! ‘l! { 1I I r\l 4L
43 \EN@V HON N TR 7.8 7768 ' IR

(R)-5-(2-Benzyl-
piperazin-1-yl)-1H-
indole-2-carboxylic acid
amide

44 W o 7 528 | 6.76 335

NH,
N
A\
N
H

5-(2-Benzyl-piperazin-1-
yl)-1H-indole-3-
carboxylic acid amide

45 7.69 6.96 6.28 323

HN/\
N
N N
/
N
H
Hao\o

(R)-5-[2-(4-Methoxy-
benzyl)-piperazin-1-yl]-
1H-indazole

6 N 781 | 753 |7.95 323

k/N
N
H

(8)-5-[2-(4-Methoxy-
benzyl)-piperazin-1-yl]-
1H-indazole




H 5-(2-Phenethyl piperazin-l-yl)-1H indazole 49 7.7

7.2 7.9 307 HNN\N NH (S)-5-(2-Phenethyl -
werEensern-1 -yl )-1H indazole 50 8.49 6.26 6. 3BCBOF200HM§8158

NC\N NH (R)-5-(2-Phenethyl- piperazin-l-yl)-1H

i ndazol e WD 2008/ 019971 PCT/ EP2007/ 058158 -77 1) SpKi
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/019971 PCT/EP2007/ 058158 -78

5-(2-Phenethyl-
piperazin-1-yl)-1H-
indole

48 8.42 7.08 7.52 307
HN/Y\Q
L
ooy
/
N
H

5-(2-Phenethyl-
piperazin-1-yl)-1H-

indazole
49 7.7 7.2 7.9 307
HN/\(\Q
o~
Y
/
N
H

(8)-5-(2-Phenethyl-
piperazin-1-yl)-1H-
indazole

50 8.49 6.26 6.85 307

o

N

\N
/

N
H

(R)-5-(2-Phenethyl-
piperazin-1-yl)-1H-
indazole




CLAIMS 1. A conmpound of formula I: RLRZR4 1111l N

N s~AAr (R) Re nmR6 X~-/ZYIl; 5 o0or a
wWebassoeuti cal |y acceptable salt thereof, wheP&I/RP20AT/058158
is fromlto3;, nis fromOtg 2; A is: 10

optionally substituted indolyl;” optionally
substituted indazolyl; optionally substituted
azalndolyl optlonally substituted azai ndazol yl ;

OfpKon Sl%osu:b $xampleesd S2redridg Fyrdignim Soboydnin I&nsporter (hSERT)

RR%lg?IQI?J ubstit lﬂégﬁj PP%{%% g a92§PX1 optionally

d'ebenz| azo nally substituted

Heviixa iFHIG]&o see Btn@a 5I($qye®urb§ibr tonpduisbrzotdt éiwhzyd
&B%eg)?ne?h{l}ée %‘ ans ortteur (ﬁ r]]ﬁ:)l Ilﬂmg atr%mr‘][gllzﬁog B?cg&;ﬂ say (SPA)

ul no
Hapii€ind) Bngio; se@Exanmit B Om&dnymmbsd)mpmmreh aptierny IHummeDopamme
d the ot hers , or X, Y and

n
granx%or{ﬁigp et émﬁmagigg ﬁr%m1t¥ “Hde pe%%:l ently hydrogen



10

15

20

25

25 R is: hydrogen; Cl.6alkyl; or an am ne protecting
group; R2, R3 and R4 each i ndependently is hydrogen

woerog01Pal kyl ; or R together with one of R2, R3I/APWORESS158

and the atons to which they arg, attached may form a
si x-menbered saturated ring; 2008/ 019971

PCT/ EP2007/ 058158 -79 or one of R3 and R4
together with the atons to%ﬁ%t hey are attached

may forma six-nmenbered saturated ring; R5 and R6 each
I ndependent |y is.hydro .or Cl.6al kyl; and each R7
ih‘s i ndep%ﬁagéto}nﬁq Oég’éll%gagr kyl; Cl. 6al kyl oxy;

hydroxy; am no; Cl. 6al kyl am nog? 1Q

N, N-di - (C1. 6al kyl ) - am no; R%Yal 9: | o- C1. 6al kyl ;
hal o- C1. 6al koxy; hetero- Cl. 64l 15
Cl. 6al kyl sul fonyl; C1. 6al kyl yl; cyano; or

-(CH2) p-A- (O - B- (CH2) - Rb _
i ndependently is 0 or (k') 20 A apd B each i ndependent |y
is -0-, -NH or a bond;
Cl. 6al kyl oxy; 25 hydr oxy;

n

or a pharmaceutically acceptable salt thereof,
wherein:

m is from 1 to 3;

nis from 0 to 2;

Ar is:
optionally substituted indolyl;
optionally substituted indazolyl;
optionally substituted azaindolyl;
optionally substituted azaindazolyl;
optionally substituted 2,3-dihydro-indolyl;
optionally substituted benzothiophenyl;
optionally substituted benzimidazolyl;
optionally substituted benzoxazolyl;
optionally substituted benzothiazolyl;
optionally substituted quinolinyl;
optionally substituted isoquinolinyl;
optionally substituted naphthalenyl; or
optionally substituted phenyl;

one of X, Y and Z is N and the others are CR", or X, Y and Z are CR" wherein
each R* is independently hydrogen or R;

R' is: hydrogen; C,ealkyl; or an amine protecting group;

R% R’ and R* each independently is hydrogen or C, salkyl;

or R' together with one of R%, R* and R* and the atoms to which they are

attached may form a six-membered saturated ring;
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wheasnedl. 6al kyl ;

Cl. 6al kylam no; N, N-di- (C 1.6al kyl) -am no;
hal o- Cl1. 6al kyl ; 30 hal o- Cl. 6al koxy; or

Ar is: optionally substituted '%plol yl; 35 optionally
substituted indazolyl; WO 2008/019971

PCT/ EP20Q 740 3 ' L]y ' :
jox a%glgﬁ%l% of R¥tnd gtt)o%fznfl"ﬁtet %(fgg WRSEL AN S S hich they are attached

azai ndol yli ; onal I'y

ag{ainhy sikonembloty baturaggoltringnal | y substit ut ed
benzot hi gphenyd ; ' . t] d pnoly nyl; 5
opt i onal ?y&sdl]%sétafsl% 3’?1{838@62 %sngﬁfo&JﬁQ % %%atql‘lw})’na%ldl yy
subst i t utaehl Rigpihtdémhdently; or optional |y substituted
phenyl. 3. The C@n%ﬁ(gpd of claiml1, wherein Ar is: 10
optional |y substit d indolyl; optionally substituted
i ndazol yl ; optiGnalkyloxgubstituted azai ndol yl ;
optionally subst}ilt v ed azai ndazolyl; optionally
substituted 2, 3- cﬁdﬁy)a’fo-i ndol yl; 15 optionally

substi tut ed benzotimopophenyl; optionally substituted
gui nol i nyl; or tjonal.ly substituted isoquinolinyl.
4. The conpound cng[')“lclﬁy%’lmrhn%’, wherein Ar is: 20

opti onal | y substNiN/edCnalkyt)hahiany| ; or optionally
substituted phe ll'- 5. The conpound of claim1,
wherein Ar is: oap?’i onally substituted indolyl; 25
optional |l y substhdletgalkyidazol yl ;

halo-C,_¢alkoxy;
hetero-C;_alkyl
Ci-ealkylsulfonyl;
Ci-ealkylsulfanyl;
cyano; or
—(CHZ)P—A—C(O)—B—(CHz)q—Rb wherein:
p and q each independently is 0 or 1;

A and B each independently is —O-, -NH- or a bond;

and
R® 1s;

Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;
Ci-salkylamino;
N,N-di-(Cj.salkyl)-amino;
halo-Ci.salkyl;
halo-Ci.salkoxy; or
hetero-Cy_salkyl;

2. The compound of claim 1, wherein Ar is:
optionally substituted indolyl;
optionally substituted indazolyl;

2. The conpound of cl ai m 1PCTWRAR06T/058158
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15

20

25

30

wQ2@s8di49ydr o- i ndol yl .

optionally substituted azai ndolyl; optionally
substituted azai ndazolyl; or optionally substituted

wherein Ar is optionally substifuted indolyl. 7. The
conpound of claim1l, wherein Ar is optionally

substitu [ . . conpound of claim1,
wherein (gﬁ?t%lngﬁ‘g%ful(gjgﬁ% (H/Z%sngégfl tuted azaindolyl. 35
WO 2008/ oitgially ROFi&RRDDF/diB8lt&8ndolB1 9. The conpound
of clai : i {0%1 | |y substituted
benzot hin?)o%[hoen\r%gf&%fﬁt. t lgee%gg%d 812 lbf claim1l, wherein
Ar i s opoptamally yutstibsed quibelihyl;5 benzi m dazol yl . 11.
The conpound of claimi. wherein Ar is optionally
substit u?@&’“ﬁg %%)?g{zué?dylllls?qu@%lsnyillhe conpound of claim
1, wher ebptioally sutspititahadphyhaenyktort ut ed 10

benzot hi azo| . 13... The .compound of claim 1, wherein
Aris op(t)llgz%or%lw @ulogﬂgls?c}e?}hepgg qui nolinyl. 14. The
conpound of claim1l, wherein Ar is optionally

ubsti tuted isoquingljnayl.. ,15.15,. The conpound of
Harm 1. insh RS TLT g vbREN S tsubet tut ed
napht hal eptidnally dibstifthe] indojybund of claim 1, wherein Ar

is optionally,substjtuted 2,3-di hydro- indolyl. 20 17.
The corrp%@ho gp&gqsgtu&ﬁ({f,ng%ogﬁ’ei n Ar is optionally
subst i t ubbnaltpsutdauméd/dzainddBl; The conmpound of claim
1, wherein.Aris.optiopally suhstituted phenyl. 25 19.
The  compOlifal¥ S‘tﬁsgf“ﬁ‘?dkzaﬁ‘/?é%"gﬁh Ar i's indol -4yl
I ndol - 5- ypticaally ndstitubed/?,3-dilgaledrimgitlylonal | y
substituted. 20. .The c ound of claim1l1, wherein Ar
i's indol 9%11%&&‘6?“l%sﬁ‘iil&?d?@?&%?t,hmé’g"éﬂ‘ﬁ’ optional I y
subst i t ubtbnaBPsubktituthiequnoipoltrd of claim 1, wherein
Ar is optionally.s tjtuted ;indol-5-yl. 22. The
corrpoundo%tfonélhé%’/lf’hsﬁgﬁ%lé?aeqnﬁdﬂyﬂi s optionally
substituted indazol -5-yl.
4, The compound of claim 1, wherein Ar is:

optionally substituted naphthalenyl; or

optionally substituted phenyl.

5. The compound of claim 1, wherein Ar is:
optionally substituted indolyl;
optionally substituted indazolyl;
optionally substituted azaindolyl;
optionally substituted azaindazolyl; or

optionally substituted 2,3-dihydro-indolyl.

30 6. The conpound of clBCTER2007/058158

6. The compound of claim 1, wherein Ar is optionally substituted indolyl.

7. The compound of claim 1, wherein Ar is optionally substituted indazolyl.

8. The compound of claim 1, wherein Ar is optionally substituted azaindolyl.
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30

WO 2008/ 019971 PCT/ EP2007/ 058158 -82 23. The conpound
of claiml1, wherein Ar is optionally substituted
whenwsot4erophen-5-yl . 24. The conpound of cl ai nPQI/EP2007/058158
wherein Ar is optionally substé uted 5
napht hal en-2-yl. 25. The conpound of claim1, wherein
is o t he
Conpoungﬂé?&%}gaé/ %HQ% Ve\%ﬁll'i %ﬂe%rﬂlg 1S oEPgnéﬁglst&l@utea—
berzsthioptteadl. 10 |squ|noI|n 6-yl. 27. The conpound of
claim1, wherein Ar is optionally substituted pyrrolo
[2,3-b] pyridin-5-yl. 15 28. The conpound of claiml1,
Wher ei n fh¢ eopour@ddf clhire 1¢cwhpoeindlr isbptdmllnsibstivted ei n
in. ts.1. .30. The conmpound of claim29, wherein X Y
gﬁguémaﬂﬂ%' .20 31. The conpound of claim 30,
wherein R5 and R6 are hydrogen. 32 The conpound of

SI:‘LZI (r:no ﬁplrg}b en%o%n ounIdR2f cla% \Nﬁ%relen K o g{i)'lg 51?%st1é1%ted gar?zoxazolyl.

The conpound of claim 33, wherein R5 and R6 are

or 3. B el HSRRRIRG S Cads R URTh SR, ' T
bptzodnadoly. substituted indol-5-yl. 37. The conpound
of claim 35, wherein Ar is optionally substituted
i ndazol -5-yl. 35 38. The conpound of claim1, wherein
$3i d conplaucompaunofoffcinmil eehédein AOs 3PO@ALNY 38 tituted quinolinyl.
PCT/ EP2007/ 058158 -83- "N NNIS, A (R7)n I1;

14. The compound of claim 1, wherein Ar is optionally substituted isoquinolinyl.
15. The compound of claim 1, wherein Ar is optionally substituted naphthalenyl.
16. The compound of claim 1, wherein Ar is optionally substituted 2,3-dihydro-
indolyl.

17. The compound of claim 1, wherein Ar is optionally substituted azaindazolyl.
18. The compound of claim 1, wherein Ar is optionally substituted phenyl.

19. The compound of claim 1, wherein Ar is indol-4-yl, indol-5-yl or indol-6-vl,

each optionally substituted.

20. The compound of claim 1, wherein Ar is indol-5-yl or indol-6-yl, each
optionally substituted.

21. The compound of claim 1, wherein Ar is optionally substituted indol-5-yl.

22. The compound of claim 1, wherein Ar is optionally substituted indazol-5-yl.
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wher ei n:

nis from0Oto 5 and Ar, R and R7 are as

recited in claiml1l. 5 39. The conpound of claim1,
wob@sei97sai d conpound is of forrmula I11: Rl PCTRBP20D7/058158

(Rn N Rlo) (r R8IIIl; whergin: nis fromO to 5;

10 risfromOto3; R8 is hydrogen or Cl.6al kyl; RO and

i

each

oyt QTR 1 SO i L

am no;

bergathigphen-api no;  hal o; 20 hal o- Cl. 6al kyl ;
hal o- C1. 6al koxy; hetero-Cl. 6al kyl C1. 6al kyl sul fonyl ;
Cl. 6al kyl sul fanyl; WD 2008/ 019971 PCT/ EP2007/ 058158

284-

The compound of claim 1, wherein Ar is optionally substituted

naphthalen-2-yl.

25.

26.

The compound of claim 1, wherein Ar is optionally substituted quinolin-6-yl.

The compound of claim 1, wherein Ar is optionally substituted

isoquinolin-6-yl.

27.

The compound of claim 1, wherein Ar is optionally substituted pyrrolo

[2,3-b]pyridin-5-yl.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

The compound of claim 1, wherein n is 0.

The compound of claim 1, wherein m is 1.

The compound of claim 29, wherein X, Y and Z are CR®.

The compound of claim 30, wherein R’ and R® are hydrogen.

The compound of claim 31, wherein R? R’ and R* are hydrogen.

The compound of claim 32, wherein R' is hydrogen.

The compound of claim 33, wherein R’ and R® are hydrogen.

The compound of claim 34, wherein nis 0 or 1.

The compound of claim 35, wherein Ar is optionally substituted indol-5-yl.
The compound of claim 35, wherein Ar is optionally substituted indazol-5-yl.

The compound of claim 1, wherein said compound is of formula II:
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15

20

cyano; or -(CH2)p-A-C(O-B-(CH2)g-Rb; and R, R, p,
g, A, Band Rb are as recited in claim1. 5 40. The

w@ovpowedt of cl ai m 39, wherein said conmpound i BCDEP2007/058158

formula IV: 1 RN NNR (R:gy_N (Rlo)r R8 1V;
wherein n, r, Rl, R7, R8, RO and R10O are as recited in
claim39. 41. The conpound,of claim1l, wherein said
compound is of fornula V:R\LQI \' R NN (R7)n N
(Rlo) Rs V; wherein: nis fromO|to 5; r is fromO
to 3; 15 R8 is hydrogen or ChGalkKyl; RO and R10 each
i's independently; Cl_6al kyl; 1. 6 kyl oxy; hydroxy;
20 ani no; (R,

I1;
wherein:
nis from 0 to 5; and
Ar, R' and R are as recited in claim 1.
39. The compound of claim 1, wherein said compound is of formula I11:
R‘I
\N/ﬁ
9
N R
R7
R - N\
r R8
I11;
wherein:

n is from 0 to 5;

ris from 0 to 3;

R® is hydrogen or C, galkyl;

R’ and R' each is independently;
Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;
Ci-salkylamino;
N,N-di-(Cj.salkyl)-amino;
halo;
halo-Ci.salkyl;
halo-Ci.salkoxy;
hetero-C;_alkyl
Ci-ealkylsulfonyl;
Ci-ealkylsulfanyl;
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20

Cl. 6al kylam no; N, N-di- (C 1.6alkyl) -am no; halo;
hal o- Cl1. 6al kyl ; WD 2008/ 019971 PCT/ EP2007/ 058158 - 85-

wha00800076al koxy; hetero-CL. 6al kyl Cl1. 6al kyl seCT/BP2o07/058158

Cl. 6al kyl sul fanyl; 5 cyano; _0%4_

-(CH2) p-A-C(O -B-(CH2) g- Rb; an R, R, p, q0 A B

and Ro are as re 'altl_ inclaiml. 42. The conpound of
clai m4l, wherei s&id conmpound is of formula VI: 1
RN NNR N (RCH,-NCO){IRIGHERS; a0 VI ; wherein

5‘1_%%3’%h&ndﬁsafeggf%ﬂg%%@ai ¢ as recited in claim

e conpoun m 1,” wherein said conpound
is of fornula VIT: 1 R\NR9 N(R)n N \ (Rlo R8
X 15Tlr\{\éqgorn":f‘[|)onu:nd of claim 39, wherein said compound is of formula I'V:

R‘I
\N/ﬁ
N R’
R"), \m
N
(Rm)r \R8
Iv;

. 1 7 8 9 10 . . .
wherein n, r, R°, R’, R, R” and R are as recited in claim 39.

41. The compound of claim 1, wherein said compound is of formula V:
RN
N/ﬁ
9
N R
N
(R, N
R \
(R7) R
\E

wherein:

n is from 0 to 5;

r is from 0 to 3;

R® is hydrogen or C, galkyl;

R’ and R' each is independently;
Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;
Ci-salkylamino;
N,N-di-(Cj.salkyl)-amino;
halo;
halo-Ci.salkyl;



nis fromOtob5 r isfromO to 3; R8 is hydrogen or

Cl. 6al kyl; R9 and R10 each is independently; 20
w@08akdey1 ; Cl. 6al kyl oxy; hydroxy; am no; PCT/EP2007/058158

Cl. 6al kyl am no; WD 2008/ 019971 gDCT/ EP2007/ 058158 - 86

N, Ndi - (C 1. 6al kyl) -am no; al o; hal o-Cl1. 6al kyl ;

hal o- Cl1. 6al koxy; ) e - Cl. 6al kyl
Cl. 6al kyl sul f ony a;lé5 d%ig}lg(%&kyl sul fanyl; cyano; or

-(CH2) p- A-C( O - Brt@R)igalRpt and 10 R, R7, p, q, A B
and Rb are as reélitﬁg,ghﬁoﬁjgai m 1. 44. The conpound of
“sal

cl aim 43, V\,hereln6§a oound is of fornmula VIII: 1

RIIIIl NNR (RdkysBfghyB8 VIII; whereinn, r, R,
R7, R8, R9 and Rclg are as recited in claim43. 15 45.

The conpound of aPM'1, wherein said conpound i s

sel ected from t héChinpt-C(O0s{ 6Hb )R "odnd
R, R, p, q, A, Band R are as recited in claim 1.

42. The compound of claim 41, wherein said compound is of formula VI:
R‘I
\N/ﬁ

N =
(R’ \Ra

10 VI;

. 1 17 p8 10 cg )
wherein n, r, R, R”, R® R” and R'® are as recited in claim 41.

43. The compound of claim 1, wherein said compound is of formula VII:

1

R
\N/ﬁ R9
N
(R"). \@i;j\l
(R R®

VII;
15  wherein:
n is from 0 to 5;
r is from 0 to 3;
R® is hydrogen or C, galkyl;
R’ and R' each is independently;
20 Ci-ealkyl;
Ci-ealkyloxy;
hydroxy;
amino;

Ci-salkylamino;



HN *' ~ H 6-(2-Benzyl - pi perazin-I-yl)-1Hindole N ON

HN 5- (2-Benzyl-piperazin- | -yl) -1-methyl- N _, ~j \
wagbosmtore \ N CH3 WO 2008/ 019971 PCT/ EP2007/PGBLEB07/058158
-87- HN) 4- (2-Benzyl-pi per_agé n- | -yl) -1 Hindole

N NH HN 2-Benzyl - 1- (4-methoxy-phenyl) - N
pi per azi ne R'I ﬁﬁ%ﬁ%_@clﬁ(aﬁ&ﬁ_e%%&- pi perazin- | -yl)

- qui nol i ne
5- (2-Benzyl - pi peradai n-1-yl)-2, 3-di hydro- N 1Hindole H

HN [ 4- (2- Benzyl -pphperazin- | -yl) -phenyl] - Niil \
nmet hyl -am ne N &8%6%”6- (2- Benzyl - pi perazin- |
-yl) -isoqui nol i hmdo-ONealkdxyN HN CN

5 9-(2-Benzyl -pi peﬁe?ezric)-rbl_@l)f(lyl) -1Hindole-3 N\
carbonitrile H
Ci-ealkylsulfonyl;

Ci-ealkylsulfanyl;

cyano; or

-(CH,),-A-C(0)-B-(CH,)-R"% and
10 R, R’, p, q, A, Band R” are as recited in claim 1.

44. The compound of claim 43, wherein said compound is of formula VIII:
R1
\N/ﬁ
9
N R
7
(R, N
(R®) R®
VIII;

. 1 7 8 10 . . .
wherein n, r, R, R”, R% R’ and R'® are as recited in claim 43.

15

45. The compound of claim 1, wherein said compound is selected from the group

consisting of:

HN/HN § 6-(2-Benzyl-piperazin-1-yl)-1H-indole
o

HN/H 5-(2-Benzyl-piperazin-1-yl)-1-methyl-

N .
m 1H-indole
N

\
CH

3




WD 2008/ 019971 PCT/ EP2007/ 058158 -88- H3A Il N _ 11
5- (2-Benzyl - 4- net hyl - pi perazin-1-yl)- 1Hindole H HN
wG200801Benzyl - pi perazin- | -yl) -1 Hindole HEINEP2007/058158
2-Benzyl- | - (3,4-dichloro-phgnyl) - N c piperazine
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46. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

47. A method for treating depression, anxienty, or a combination thereof
mediated by serotonin, norepinephrine or dopamine neurotransmission, or a
combination thereof, said method comprising administering to a subject in need thereof

an effective amount of a compound of claim 1.
48. Use of the compounds of any one of claims 1 to 45 for the preparation of a
medicament for treating depression, anxienty, or a combination thereof mediated by

serotonin, norepinephrine or dopamine neurotransmission, or a combination thereof.

49, The invention as described hereinabove.



