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WD 2005/ 123716 PCT/ EP2005/ 006303 | NDOLE DERI VATI VES
AS H STAM NE RECEPTOR ANTAGONI STS The present
wonvenksae i s concerned with novel indole deri variEee®s/ 006303
their manufacture, pharnmaceutical conpositions
contai ning themand their use as nedi canents. The
active conpounds of the present invention are useful
in treating obesity and other disorders. In
particular, the present invention relates to conpounds
of the general formula 4 XRS NN _RZI1 R3R5
wher ERPPLEXDERSIVArIES SiS RISTAMBE REIERTOR AWTRGONESTH oup

consi sting of hydrogen, |ower alkyl, |ower alkenyl,

| ower al kinyl, 10 cycl oal kyl, |ower cycl oal kyl al kyl ,

| ower hydroxyal kyl, |ower al koxyal kyl, | ower

al kyl sul fanyl al kyl, | ower dial kyl am noal kyl, 15 | ower

di alkgbresertsameption v@wo;lc?sn%wthm%gflﬁﬂﬁ FRELFES, their Mihufacture

pﬁ&p%ak%&tg&ﬁgrﬂ\fsaspi&l@ %oﬁ?%(ﬂifli\g)t}?:hpﬁﬂﬁt%ﬂeilidl@@mldﬁdﬁbiments. The active
sel ecte romiower a ) r ogen oxVy .10r 4.
B R ARy Ve et e Ry FdF R RGP RO P disorders

phenyl ring may be unsubstituted or substituted with
onelpartichlaf thepesdnn itepeticke rdtys ®ejoettosdds olilre Bovassl formula
al kyl, hal ogen, |ower al koxy 20 or | ower
hydroxyal kyl, | omer he{eroarylal kyl wherein the
het eroaryl ring may} ] Stityted or substituted
with one or two gro pendant |y sel ect%d from
| oner alkyl, hakegemeA omt al kpxyRdr | ower
hydr oxyal kyl , and | ower het! rogYEIyIaIkyI wherein the
het erocyclyl ring maybe unsubstituted or 25 1
substituted with one or two | ower alkyl groups; WO
whHefHhn 123716 PCT/ EP2005/ 006303 -2 R2 is selected from
the group consisting of hydrogen, |ower alkyl, |ower

X?Ikigﬁ%&slomer al ki nyl ,

R! is selected from the group consisting of hydrogen,

lower alkyl, lower alkenyl, lower alkinyl,

cycloalkyl, lower cycloalkylalkyl,

lower hydroxyalkyl,

lower alkoxyalkyl,

lower alkylsulfanylalkyl,

lower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy
or lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy or lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two lower alkyl groups;
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cycl oal kyl, | ower cycl oal kyl al kyl, | ower hydroxyal kyl,

| oner al koxyal kyl, 5 |ower al kyl sul fanyl al kyl, | ower
wdizedskigdaai noal kyl , | ower di al kyl car banoyl al kpCT/EP2005/006303

phenyl unsubstituted or substituted with one or two

groups independently selected-a2trom | ower al kyl, |ower

hal ogenal koxy or | ower hydroxyal kyl, 10 | ower

Bheny taddied frofieheiro ubh@nﬁhﬁ%&dfh?dlf@geﬁmy be

uns bstlt d or t ut one or two groups

i nd B@@H@Eﬂf@m@%ﬂgﬂpi Mer al kyl, hal ogen,

l o cl@hlkpklowemtydlmlhdalhg}dr oxyal kyl, | ower

het gr oar eteroaryl ring may be

uns 8§?|¥%%8§%h9¥@ spgkﬂ?k@ with one or two groups

|nddpwnddkﬂh#ﬁ9¥hgvhed fromlower alkyl, 15 hal ogen,
gllgnﬁ){, {) ANRT hydr oxyal kyl , and | ower

heterocy V\/[}@g in the heterocycl y ring may be

uns upwer di gnﬁpnug' situted with one or two | ower

al kypheaiybuabstitutel or stisktiRzted afthtoneor two hraups mdepemhmﬂy selected

t t { d f
a " wb@?éﬁog’s&%’?ﬁ@ a )(jxyu?}sa tr 3 4d'ro >
h et elbweyphequalkyh gherein ’dnﬂzplhbgfyl cmgtrmwbmsub@ltated@r suthstituted with
heter oal oM eq%qnﬁ%:%ﬂ}l&{&yr sglg%% %Y RSer AcySHAID o lower alkoxy

said s¥ urate ero ring being unsubsfitute
or subeitlowet kyflroyyallyb, two or three groups

i ndegend Fliﬂ#&é lﬁﬁ}l Q«F}Ie?éiln EHeq{'QtérGQﬁ?I rifg K‘Mly be hﬁktﬂﬁﬁﬁ;ted or
halogena dr oxy ower 0X &a% %a 1
al koxysubstigited; ‘Pﬂé]h?Pe Obmwupﬁgmﬂ%e% eleg g%ﬂﬂ’ fowey alkyl,
25 bei pdo nmmo bowephgitykyalliyhgndsai d pheny!

(rg Ir nt ?Vglé ol Sg}qm%éqgg %{n’i: 9&3%?‘@1}% Hgg g\ 2& %ﬂ?ubshmed or

al kyl , sublstima‘dwitkonyoatwblbmengikyl grv®si or sel ect ed from
the group consisting of hydrogen, |ower alkyl, |ower

R R SRR i e s 5.
al kadgypem bergd Sﬂnm@d oparily uaﬁ&lra}ﬁa%pgarpg {Wﬁpg) agiﬁonaély containing

RA i § ARRr e b delébted fﬂﬁ@nﬁ%_gb dedr; sulfigt i s
sel ected from WO 200?/ 123716 PCT/ EP2005/ 006303 -3 R6
RS Resaid sagrated heterocyclic ring

being unsubstituted or substituted by one, two or three groups independently
selected from lower alkyl, halogen, halogenalkyl, hydroxy, lower hydroxyalkyl, lower
alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or

being condensed with a phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl,
lower alkoxy and halogen;

R® s selected from the group consisting of hydrogen, lower alkyl, lower alkoxyalkyl,
lower halogenalkyl, lower cycloalkylalkyl, lower alkylsulfonyl and lower alkanoyl;

R*is -O-Het and and R’ is hydrogen, or
R* is hydrogen or fluoro and R’ is -O-Het;

Het is selected from



Rs N(CH2)g mN 17 X R11 RRIl '"["Tp Het 1 Het 2

Het 3 RL \N(CH2)g or R13 Het 4 wherein mis O, | or
waoiE2886sel ected from |l ower al kyl, cycl oal kyPCTIE®24®5/006303

cycl oal kyl al kyl and |l ower 5 phenylalkyl; nis 0, | or

2; R7 is lower alkyl; pis Qg or 2, gis 0, | or

2; 10 X is selected from CRIOR1IO', 0 and S; R8, R8',

R9, R9', R10, R10', R' and R' independently from each

oRher sel ected f he group consi stRgRSf

hydr | ower al kyl xy, hal ogengiad

di al lno, or RO 0 et her fog dowpT e>(cH,)
bond; g is | oweMNal kyT; 3is -

-al kyfl ; _gnd
phar maceutical | y accepgirabl e sal ts thereof X '31,
conpounds of formula I are antagoni sts and/ or Ji nRer se
agoni sHetat the hi stam neHeB2receptor (H3 receptor). Het3
WO 2005/ 123716 PCT/ EP2005/ 006303 -4 Hi stam ne
(2-(4-imdazalyl) ethylamne) is one of the am nergic
neur ot r ansni i &x ' #S dely distributed
throughoy} the bgdy, e. ?§. the gastrointestinal tract
(Burks 1994 in 85hnson L.R ed., Physiol ogy of the
Gastroi ntestinal Tract, Raven Press, NY, pp. 211 -
242). Hi stam ne regy.ppes a variety of digestive

pat hophysi ol ogi cal events |like gastric 5 acid
secretion, intestinal notility (Leurs et al., Br J.
Phar méheodin 1991, 102, pp 179-185),

m is0,10r2;

R®  is selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl and lower
phenylalkyl;

n is0,1o0r2;

R’ islower alkyl;

p is0,1or2;

q is0,1or2;

X is selected from CR'R'", O and §;

R, R%, R, R?,R!% R, R and RY independently from each other are selected from
the group consisting of hydrogen, lower alkyl, hydoxy, halogen and
dialkylamino, or
R’ and R together form a double bond;

RY? islower alkyl;
R13 is C3~C5-a]k}’1;
and pharmaceutically acceptable salts thereof.

The compounds of formula I are antagonists and/or inverse agonists at the histamine

3 receptor (H3 receptor).



10

15

20

25

30

35

vasonot or responses, intestinal inflanmmtory responses
and allergic reactions (Raithel et al., int. Arch.

wealbwrigy7ib nunol . 1995, 108, 127-133). In the reEmmRR08/M06303

brain, histamne is synthesized in histamnergic cell
bodi es which are found centrallyy in the
tuberomanm |l ary nucl eus of the posterior basal

hy poial AifdS2- (E—rlﬁ’imatz&?f) %thy‘lzﬁﬁin@f’ls e bﬁme ﬁﬁﬁﬂérﬁ‘k re@dtransmitters

bod| es I‘OJ ect_to var re [ Pan

whicl IPW&?YC}GFPWCM}&@“% (BE'I e tfm?ée?ﬁmjé‘?ﬁt (Burks

kJQQﬁ‘Ibh&bndJR ed) P &ﬁg& Q]‘ast%&ﬁf’estn?aﬂi‘ra&,&&ven BES3, NY, pp.
CCof to cur n .St a

241 242); Histamine g ?Sﬁevaﬂﬁé %ﬁageftﬁve p%ﬁgp(}g*calee%eﬁ]ﬁ hike gastric

dd sectlétidni, imtéstinalahatilityéLews el oBs]. P&lhanatnol;tlaﬁi A62,1p, 179-185),

E,sg%%ﬁ?arnr%mg_yesr %gegsﬁh gﬂarﬁ% Eﬁy 1?]% ?{/eo%lc reactlons (Raithel et
4GNS Ardls Pdlnrgyéumre&dﬁ%rloﬁ812r7eb3é@tlér the mopuRaliagtvs) Gistamine is
ﬁ%ﬁé&iz*edmﬁlsﬁmﬁé}g&'céu BHdieSRRIRLIOPUAL chittdligm e  from

stam nergi ¢ neuions, (Arrang t ur 198
Bderoman npelewsof ﬂee pegterior M%&@Pgﬁ tﬁ% the
ﬁi@%‘rﬂiﬁz 1c Al bagies projet &Wﬁicﬁl.s biin &égi@'ﬂ;t(@mula Ieszd Proc. Natl. Acad.

e tsBugl s R SaRE o O N o 5 34 )

norepl nephri ne anong ot hers in both the central
n er v Aueordimgtte ruaant knowbedge dtisrmincomgdiates all ¥sjadgtions in both the CNS

cg gf @a%gm%' lFGr it C?Hié?a?rﬁng ?&IE:}?] afsnﬂﬁﬁﬁét%hgne H1, H2 H3 and

iTpatri r macol
H&?r,ecq&@& 923; Blandina et al. in The Hi stam ne H3
Receptor (Leurs RL and Ti mermann H eds, 1998,

p
27- 4953 {ebphons @Fe préddhiiad 8yl ocﬂ%dli\btlbsﬁdehﬁ'ﬁlld&)'vodﬁystem (CNS). As an
recep tors re constltutlve in
ARtORGPLOE FLEABIE FPRLTRYS iV ot 58 spBa A $0kiof Fhistamine
FoRi higtanyinagidneat@n.(Atvang keal; Maturefl 98h 302\%&351&36r1§<rrang etal,
or s

SR 515 s R 0 kBBt e
redémastotheTharetransnittersisugh areacetyjsboling dopHaineasergiRnin and

l;e%gx?%‘}%i{n \ﬁﬁllélng oﬁie?soln%\fﬁ thd PeRtraBnFEARIsPdtem ARH ity péfjpheral organs,

oC

enous hi stam ne effect
sich asduargs: | Grdiovassiat @)’Ste@bﬁ%‘i 8%839!&?%%“?31;6%4 iéﬁpﬁam% kilpatrik, Br. .
ghmh&ol Qio¥), 1b¢ 919t 9233 BUdiriaddt ak i@ The Hidarfiine Hid Receptor (Leurs RL

tribution n the Li
il oS24, Bl AR, 18 B etancs). 11
?éb% froire cbhsntﬁﬁﬁl;amm imegmingthiat evenagthouh exagenemaystamine, the

g%g 8 nt%rrﬁlcﬁféy %cg ated n tﬂ c:?sg%f %uq %ﬁ'ﬁ%?@&g@ﬂﬁ sHEPL the H3
aedeptpoyihis mhenemtwtw e@g@cﬁ tsm;ry mb@eﬁmm éleérotrq@éw‘it%ﬂ release.

YRSt ma 1n'1 rtdh® BER alHHR 5‘1&t§% t%dl& ¥i6b Raver 1n¢rdi§k agonist

secretion O otransmtters

bivifetoibpRe PP PRPEERRES THITERE SsEisand Fh oL Ehs Tegertefpm its

%ns%ﬁuﬂ-&e@} a&livs anHBitry)Joah t6la seatislstaté.ncl ude obesity,
Masaki et a Endocrlnol 2003, 144, 2741-2748;

Ha nc 237 PCT/ EP2 {.
Eur ogl‘élﬁﬁxyl\g) %9%18}1 ﬁé?‘éﬁ réc g%rg %M?@@lﬂ,%\ﬁ infHcates the
(}’ahlydbbgaah‘olearf tlalis sme]jmr.sTlmycfprea@e therapeutic potential as a novel drug

development target in various indications has been proposed.

The administration of H3R ligands - as antagonists, inverse agonists, agonists or
partial agonists - may influence the histamine levels or the secretion of neurotransmitters
in the brain and the periphery and thus may be useful in the treatment of several disorders.
Such disorders include obesity, (Masaki et al; Endocrinol. 2003, 144, 2741-2748; Hancock
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acute nyocardial infarction, denentia and cognitive
di sorders such as attention deficit hyperactivity

wdi2ewiriderne ( ADHD) and Al zhei nmer' s di sease, neur 8CogiPe®b/006303

di sorders such as schizophrenia, depression,
epi | epsy, Parkinson's disease, 5and sei zures or
convul si ons, sleep 5 disorders, narcolepsy pai n,

FERR) ] 550 A0, Sl e
s¢utk mmsaxﬂiﬁl inferctiandementideod cqgnétive diggders sgqh asattention deficit

h%%érgcéwﬁgr §e§ \Sgbl—gyjraﬁﬁltAlQﬂentnlg?s Hfs@a&%rﬂeu{rcﬂé@@l l9R8rde?s such as

ectly actin rece
mmmt,ﬁepwgﬁ%tepﬂmsy, Ragkiapaes ¢ apd selgy'@hor convulsions, sleep

tﬁ bARPd] 'ntﬁfc%l s¥, %&ﬁ{ §&n@§}ﬁgdtitﬁhlsdls&ﬁe1@r\ﬁ:tsﬂllﬁﬂlﬁiﬂysﬁﬁ)ctlon such as
er apeu [ car) ctrve, subst an articul ar
Mshimbrpicsn drts S Fuh ioBan e cars ELubean - et Chéf. 1990,33

asggci ated with the nodul ati on of H3 receptors. In the

present description the term"alkyl", alone or in
oot AP ULl oy e becty acing

EiBdrecepdohantaganists respectivelpinyerse agomists. ySuélamf@aomﬁté fripverse agonists
Qfeei;s%ﬁﬁ‘ g% paﬁa@uttl&ll? Ll &Qﬁ&? goa?ﬁ&ﬂﬁﬂé 1HQﬁ@tr3a'iment and/or

prefera en car on at erm
@M&ynﬁm@)p disepsesgyhifix e assogiatadavigh them qn9f Igi?]receptors
signifies a straight- chain or branched-chain al kyl
group with 1 to 8 carbon atons, preferably a straight

or i &Kﬁheﬂ:nﬁ B@cﬂpﬁbﬂ(ﬁie t@m@tﬁaﬂkyﬂ taborik drdn 6ombiration with other
atons a

lgrog}pgﬁgger% gf{ l#aé% é‘;rglgﬁ gﬁ{ ﬁsjri&}o%alrzﬁtl 3 rate8 hghatlc hydrocarbon
Eafdacqi lbéenefo tstentyi gbtorcaiains, preférably mﬁﬁ@h@@n@r@ aiprogy more

:{rhéé propyl i sopropyl, butyl,

% 'ra fUn%t lﬂ% I%tp}ﬂst he isoneric pentyls, the

|somar| c hexyls, the isoneri he |'s and {he isoner. :
oct y The tmeleveraliy!men gt Ce € GiA SHBLAP BT BTl strsight-
QF&lHBUr brahftBed-@hdth all§1eroup |v$iﬂf1y{o 8 carboaosapreforybly a straight or

ol‘tﬁ?lgqg (rgh!glg aﬁgygbl glgf.\%ﬂ'hl to %gagh?n efg)r%srain pﬁgtlcqmrgrc%?fepred a straight

e B?arﬁhdd—ldbalh alky] groBp withef er sironugtons Bxamplestof stwdight-ghain and
8) ?eﬂfgg& g:d Jord’ fég}rypﬁ%&n% ?%ep 1;@7121@8$2? s@éTdHyl Bl N¥dbutyl, tert.

|baqfi,rthp ssoyeric pebiylsethelisonzeris ,|t e SORGFie hyptygr@@d the isomeric
fa8f e WepreferRdRANY! . The
l‘lb y?ﬁ?ﬁﬁ ﬁEl ﬂ&lﬁi@%ﬁ% tgpltl ayl li)?one or in

corrbl natl on, gfmj ng{u chai n_or i

hydr ddsitersn lpwer dkeny o?Fprqz§| %i‘gf 3lPpF & BSAP éﬂ‘gh%’p Siggriesa
§tra fit-BRAh OF BEHn)théch)fdio&rb@rafddlah tanpising eh elefieit homdtand up to 8,
é)lr?fa ng upltoﬁﬁtwfaﬁ?’@ggf (%%ﬁl glg i‘éc'g}@%arb%{l %’(’g}ﬁ E%xglples of alkenyl groups
Q¥adthéreyl) Epﬂ)ppn)dpﬁ-ipyd)penyh sopsopenyle \ydaluwlyk%butgnyl 3-butenyl and

éﬁ'&gen i/ r%{:e@éd exq : fgt‘gfé’gol%?‘i’ prated carbocyclic

al ni ng ar bon atons, such as

cycl opyI cycl obut l,.cyclop pt cyc%%‘;

Cy cl aﬁléyﬁrw lowey,alking] oy ot e-fagqm r{g Qrya H'ﬁg\pn, signifies a
t[gﬂ ReRdiN lor B%cﬁé’&hﬁﬂ@é@ﬂ)on Y&Qcﬂl@@ﬁ'a}ﬁﬁiﬁ%& triple bond and up to 8,

pre era Ot9p5t/oo6o %gr%cularly preferred up to 4 carbon atoms. Examples of alkinyl groups

are ethinyl, 1-propinyl, or 2-propinyl. A preferred example is 2-propinyl.

The term “cycloalkyl” or “Cs.7-cycloalkyl” denotes a saturated carbocyclic group
containing from 3 to 7 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl,

- cyclohexyl or cycloheptyl. Especially preferred are cyclopropyl, cyclopentyl and cyclohexyl.
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-6 The term "l ower cycloal kylallryl™" or
"C3_7-cycloal kyl-Cl1_8-alkyl" refers to | ower alkyl

wanroespe3ae defi ned above wherein at | east one BETHER2005/006303

hydrogen atonms of the |ower alkyl group is replaced
by cycl oal kyl. A preferred exagple IS
cyclopropylnethyl The term "aFkoxy" refers to the

o e RS A TR b iy

ﬁbﬁp@ds&kﬁnéd hisoverwherdim aylegpt ongef the bydogen amatshxﬁkl}e lower alkyl

et hox

008 WrsplsB Qe AGREE exitiitlsy P#@?ﬁ*’@ S

et hox and‘nost, referred nethox The te

al kokyeterm| “alkgxy™ r@fef%toéhf(wp@r - Wihggfm erg} \Qﬁg{l and the term
NONE! a1 1'k1yds %usl??w@ﬁElgﬂﬁi@amomﬂﬂﬁﬁlm@taﬂlmgfoups are

one of the Fogen a

&g TREBPXR SHOXY By r%%»ewggﬁ%%’he ’5@‘?@%? 5@‘5"6‘?1 and

R Kityxy, preférably isethex/f aidretitbxly and lmosaphﬁetyeﬂ iythogy.oups
ar e 2- met hoxyet hyl or 3-net hoxypropyl. The term

"al k'Yhéttkﬁla‘ltW/er aﬂa'oxﬁ’i[ky_’SeﬁT&yel-dkdxfyaﬁyd-ﬂllwl’é fefers to lowenalkyl groups

& %3%8?5 abegyabend S e o7 s Y onRh bl tg Rt Bk groups i
e f"?g]ﬁ"@ hpmréfemﬂl}; glethllo;&;s onethogy. g:l:c;:]lg tlhg \IX;erferred lower
Qﬁmfabsﬂ‘srgﬁp? speiy eyt of SYpeOREPBL I O 8%t ky

refers to lower al kyl groups as defined above wherein

at | '!!Hé termnaﬂ@fsuﬁhql’hmdmgmﬂanulfanylbfeftm ¢o thevgeoupmRk§+, wherein R’

gr.ou ! |
rl(é\fl raélm 9n§8}eﬁﬁ L}f)%lgﬁé)}(ﬁ ﬁns gIeﬂMs]fy%ﬁ\%H&génﬁ nce. ]eiéamples of
falykatoaps dreryl alekhylsubfunyd pr ethylsulfanyl
2 et hyl sul fanyl ethyl. The term "al kyl sul fonyl " or

mé? %"F?y J&;‘%{ é%&g?ngj’l@s of E%t hﬁkﬁ ‘-ﬁﬂlﬁ f?:bs-gﬂ%'lg Tefers to lower

roups dEﬂﬁecbzI‘t&JWE mlnsi'eyn gfilemshoné ofithé h}z@mgen atoms of the lower alkyl

Exanp%sgrgplgfﬁ@:} k%‘r aﬁ%{"ﬁ@ﬁn §&l| B? é‘?}’l; %%3 aBlYt%ér 1.$1f111falngl An example for a

Fﬁeffﬁféﬂ Towef Alkiglsilfamrylatidyl grioup s 2-iretimilswifanylethybdi ne, wi th
| uorine, chlorine and brom ne being preferred. The

r o ofbe 5 IEI-SHFRYT o gy RLaldABHTE ey Bioup R-S(O)-
Wheredi R’ islowezalityl mtbt}xaftemm%lohyrchl]qg'éhasah@p@vmslmgyen significance.

Runbleast SoIBRS! aspont A e Haaleofip el SERLEIDRL,

Among the preferred hal ogenat ed Iovver al kyl groups

are gh&p UQk OF%%ﬁy%eﬁrg d s P}ihe, br“n%:ﬂﬂ‘%@i\ﬁte Wil fluorine,

chor uoronef y ei ng espeC|a Iy
[ohlei‘lmeam]:lbroThmetbemmpr{:fglr/v@i1 hal ogenal koxy" or
"hal ogen- C1_8- al koxy" refers to | ower al koxy 30

%r gu e @éng‘%\lvﬁqgal : ﬁXllﬁ yioe f‘l@dl@ge%td @ﬂk& » géfersab ldvre alkyl groups as
rogen atonms o elo Qu re

o nechAboug e Ress T Ie4st LDy DY PESH HO5H SR HeIphE Rl Efoup i

pépiRa @F |a)hafdgéﬂ) b.tbm, pheferablyt hevrrp be thlorae andsh puj@abhy@doro Among

bﬁer“x?r%ff?r&ﬁéﬂ?% Fieblsf v o AR ety diflnoromefhyl

flubfdriethylraatl hhlo;omethyg with trifluoromethyl being especm.l]%f preferred.

The term “lower halogenalkoxy” or “halogen-Ci.g-alkoxy” refers to lower alkoxy
groups as defined above wherein at least one of the hydrogen atoms of the lower alkoxy
group is replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro.
Among the preferred halogenated lower alkyl groups are trifluoromethoxy,
difluoromethoxy, fluormethoxy and chloromethoxy, with trifluoromethoxy being
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WO 2005/ 123716 PCT/ EP2005/ 006303 -7- especially
preferred. The term "l ower hydroxyal kyl" or

wohyadriesgie C_8-al kyl " refers to | ower al kyl gr eapaEP2@s/006303

defi ned above wherein at | east one of the hydrogen
atonms of the |ower alkyl group,is replaced by a
hydroxy gr oup. Exarrpl es of | ower hydroxyal kyl groups
dr o t hy 5 or hydroxyethyl. The term
"SBF% mgﬁ%ﬁ refers to the group -NR R', wherein R
and R' are |ower alkyl and the term” | over alk¥l" I;ﬁfy
ower alkyl groups

t he TPheterm “édvyerg!r}’dmydkﬂn of { eysimexy-Cpe-piklf’ sefexsdo
%ﬂ @e{ﬁE&é{i GBSy 1'%&814 Rt 1e§st @h%fmélhgmd%@n afgﬁ% dfﬁhéflow,\*eﬁ ‘A&yl group is

am noa fg liy % d thvl
re@la@re bya V‘é‘i%}' gropg- %rarwl? eRideper O%Wé ydroxymethy
M cﬁbﬂﬁyeﬂiﬂ east one of the hydrogen atons of the
| ower a kyI group i's repI aced by a dial kyl am no

grou re di pe i
di al Ek} geﬁ{nnglm%/ 120 ll:l%é‘l ve tggl oé%ﬂ'eﬁhﬁ?g - ﬁfa%%g}pg’}w are lower
h]kylnandl the\mmal'ldwm alkyl" hae therprevioudingiven s;gpp ficamoe A preferred
and the term"lower alkyl"

ﬁﬁﬂ& e%@olhgﬁé%ﬂéﬁﬁsr gnr f| cance Preferred i)s( a

rou 15 wherein R . _NMBaning »
gc et E‘he ey %OWCFM?WH%‘QWB aﬂﬁ)ﬂl 8- %ﬂcyéq.rglqoo + af,fﬁrs to lower
a]gi’ %'Bgdps abliRfih&d ilfiovéI 'wfhbkéﬁh ?ﬂé&sﬁ?ﬁé’ bf'thehydrogen atoms of the lower alkyl

car refers

SFeNiPds FE i‘ma éx.aﬁgf}l)%min&géoupa Pkef?raéﬁ u%ﬁ@\yﬁl rur}]g% nggred lower

alakytaminaslkylgoupisSvdimethytamginopropsyl.gni f i cance.
preferred dial kyl carbanoyl group is dinethylcarbanoyl

20 Tg’ﬁa;reglhr(nl? V@gﬁgﬁ" %ﬁg@%ﬁ%@% abpéféls vﬂlrereln (1)1 W1esrlower alkyl and
mmrmgmpslkalé’ haetherpaeviapdy givomdgifianse. Bre 5116 dtegigup -CO-R’,
e ﬁ"ﬁ%&hﬁdﬁ%lﬁ ah B&tyllopiRy. al kyl group is

repfaced by a alky carbanoyl group as defined herein
bef or e. preferr

wer . di a noy| aI kyl
gr oug§31§nﬂ| Eaﬁe Wﬁﬁf‘?ﬂy é@ﬁ\gﬁ’t erm"| ower

phenyl al kyl " or phen |-C _8-alkyl" to | ower alkyl
gr ouThe d&nriehilkylcarbhoplh ov ECyhrdinbliylcathamayl stefessito 1t group

t g& %9%5 9nt n’%dq{» 4 ?o&e?@@(&l ?‘ld‘%’e é&f'rplf@wérsalky " has the
[pkmmmisbrl g{\;dn ca ;ﬁepngéqmeﬂ digkylearbrapyhgroupris slimgthylcarbamoyl.

"heteroaryl"” refers to an aronmatic 5- or 6-menbered

ring T'P(@E&P]r 98Wer cﬁ&lﬁﬁ(:érﬁﬁnﬁ?ﬁﬂcyl”\’& “QII 31d|iH].E§QcaﬁlbﬁﬁByl-C1 g-alkyl” refers

%(eiﬂ% ggy@gang{]%%gp#a@vs l]%g?eé& g asé oan Hf TEIF rhyg%era gtoms of the
e roup b iefﬂadéchw a dajiyl t hﬁig?gmﬂ gro® as defimed herein before. A
kot e aglytgtalraeisd e fiainkimeny.

furyI and pyridyl. The term"lower heteroarylal kyl" or
"het Gheaery “lﬁvexaalahklylkyl” af ‘phenyil«Cilscallel” tol IRYEr alkyl groups as defined

above wherein at least one of the hydrogen atoms of the lower alkyl group is replaced by a
phenyl group. Preferred lower phenylalkyl groups are benzy! or phenethyl.

The term “heteroaryl” refers to an aromatic 5- or 6-membered ring which can
comprise one, two or three atoms selected from nitrogen, oxygen and/or sulphur.
Examples of heteroaryl groups are e.g. furyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, or pyrrolyl. Especially
preferred are furyl and pyridyl.

The term “lower heteroarylalkyl” or “heteroaryl-Cy.s-alkyl” refers to lower alkyl
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WO 2005/ 123716 PCT/ EP2005/ 006303 -8 groups as defined
above wherein at |east one of the hydrogen atons of
woheosliesms al kyl group is replaced by a het er earsiP2005/006303
group as defined above. The term "heterocyclyl" refers

to a saturated or partly unsat grated 5- or 6-nenbered
ring which can conprise one, two or three atons

sel ecte

ERuFEH iopd FhlepBRAER oy Y SR o AR Pl MolT b lower ally
groppiseplaged b)azhgtemtyl grqmt;pras efirrdapoye-pyr azol i di nyl ,

i m dazolinyl, imdazolidinyl, pyridinyl, pyridazinyl,

pyri {lteﬁ}ﬁl “he ayp Qéf@ﬁé'to a's§tﬁ¥a’ié’cpbl* }§Hrﬂy linsaturated 5- or 6-membered
mor phol 1 nyl , zolidin i sot h|

m:»s wmobzcanfpmﬁwne’ &% 9%%?%9?‘8 5§ %‘??daﬁ%fa?aggﬂ oxygen and/or
rEﬂMﬁ By bf hel@bcfy@lﬂﬁiﬁ@m&ladyblpeﬁdmyl piperazinyl, azepmyl

'p@ﬁ”aﬂn pieesbfighegh iR o mifRLARYE ey Pl

)hﬁﬁiimylymtaybhdﬁlzlﬁs@takglhdmylemr@qlmyl, ﬂmohduwyusot}nazohdmyl

T4 v tr\ﬁﬂfdl'g laEhh Ptéi{ahs' yranyl and
i i A AL R

"forma 4-, 5-, 6- or - menber ed satur at ed
het eYRE Ykt ‘GowérHetPByc mtylryor ‘GefkadydiyRd,. @-aﬂclyl”trbﬁfs to lower alkyl

het er oa el ect fro nltro u

S@PBF & dgimsd SO whprtinahleRpiong 3 BieJprfeEep afops P8k thEfower allyl
Yip@Pidplizad by a betetaryclylgrouy addefined abogen, oxygen or

sul Fur atom such as azetidinyl, pyrroli d| nyl ,

| m diﬁgker Q’X*m amrsazéjldrgl L¥émbe2d !rétgél Héilero chc ring optionally

i Sox t'hi"azol | sot lazol 1 d
porgeining anfnr‘;hep hpﬁgrcatqrn yq:lect gﬁ:dptrﬁgqn, oxygen ot sulfur refersto a

L/A% %lﬁ By 1c Bhg AAREIRMAY oplondlly contain & furlier nitrogen, oxygen or
nenber e art uf

at ur g Phet erqoycli c
slfur atempwich ag azesidingl, pyrrgh é@ (Bt é@ %?;lg.ﬁxyl oxazolidinyl,
fs@ﬂz@hﬂi’h tﬁiﬁttﬂidﬂl)@QMhlai&fdlﬁ)ﬂ ipedidihgl, plperazmyl morpholinyl,

Iggéq ?c/)? Ira]gelpﬁgx} OA% “g’ g o gu Bg? Ir{x%x{lt%ea' Fﬁrﬁ&%ﬁat{.lytggd dheterocychc

hy; drand aheterocydiicengas defised abvepwhithrrontainsed danbiebond, for
from Hiaiple é%"‘&ﬁ%&‘#oﬁhnl’%g dfﬂ]l)}iﬂ@ﬁ}? ggrn dif gl T-'HQ ﬁeteroychc rln% may be

con
unu@sumdj om@m,mut ngOIt?ethgomﬁhS%PPPﬁ}P epeadenﬂy Prefected from
Pd%fe%tat rt%Xllc 29 énd 5566’ 'FHe He&&s&chgﬁﬁgl a&ylamdweadaaﬁswwuha
ec rom

0 I ovver hal og
ahers sing oid BeraLitng bngbsRLer T b SR RPS R or three
gﬁ)ﬁr’f’s fndbpby@knily I sbie¢t§@ﬁbhﬂ©’wbﬂﬂkleh@Iet glkoxy and halct)]gen An example for
armaceut i t hose
§‘é‘lhtas°qmeﬂ§?dﬁ1§f gﬂ' ihe BI 0‘?88”'859 IH; ’?’Bﬁlfieﬁeﬁess and
properties of the free bases or free acids, which are
not The tdrayiphathycesticalyneceptable saltelersfersts thosepalts whichgetain the

gao?%glg%% qg’g WA ds | hﬁ]c? Exg)gﬂftfes %? ﬂféesfre%%gbs% fre@ yeias Wl& aré not

ropromdc uric ac i.c aci
birdegitailyios oftutririsa wadestablsgThe sals a{frfJ@F@F‘g iforganic acids such as

h%@fgeﬁiahe ki, Hfdr@brcﬁ‘ﬁd aéllﬂgégigﬁ}lc&gidd fit6Y a&id,qsmapmnaad and the
gk?mrgfp ggf %«F}i Qric aoi:&c} g Xﬁ)ﬁgaél?ﬁ %cugtscﬁual?‘y%%eh& 3?18 Propionic acid,
gﬁkﬁihc zfdl&fpiyﬂhﬁc adidioetylid avidymhaleinacid, mblomicadid; sdmyliq acid, succinic
é&lf_‘ld futnatic acclid ? azn%I acidd Gde ac(ﬂl PAAD;E aﬁﬁ' nndRRE1d fhandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-
acetylcystein and the like. In addition these salts may be prepared form addition of an
inorganic base or an organic base to the free acid. Salts derived from an inorganic base

include, but are not limited to, the sodium, potassium, lithium, ammonium, calcium,
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nmet hanesul f oni ¢ aci d, et hanesul fonic acid,
p-tol uenesul fonic acid, salicylic acid, N

waceatsyikgyet ein and the |ike. In addition thesePealEP2005/006303

may be prepared formaddition of an 35 inorganic base
or an organic base to the free acid. Salts derived
froman inorganic base incl ucfe9 but are not |imted

eoT RS BEPKEabberet B0 OlsaS R s e b 4 ot limited

a0 shlts lo€ plindaey, s&aﬂnﬂmdmd tegtihrf ammes,rsghmtuteﬂasmaes including naturally
ogccu ri‘* gg sulpslﬁxtutg& ?m éry’cﬁ@ 5 hes IR % C 181{1 Q% hgflggpegﬁﬁs, such as

Seco

Ilmtftmﬂlmglnndlrm@ihﬂ&mlr@cdlaﬂwlangns mnsthvlaanw tripriopglomine,
%Mﬁhbﬁnﬁ% ?Tfsﬁxeﬁ&%nhﬁé iN-e g%e Rfﬁ?@ﬂﬁaehﬁﬁienﬁolyﬁl%eﬁﬁs and the like.
5q

i sop trimeth di e | am
lihe epmvpami a3 ormullaolrces pEesent 1pg %1 ZWé“erM}’é1 Fraticularly
%ﬁ'éﬂ:ﬁéd‘?harﬂlaeéﬁﬂﬂaﬂy Reptdble ealtsif pemipduids, offoimnilh D re the

i ns, and t i ke. The conpound of formula | can
E@@Fé@gm in the formof zwi tterions.

Partl cularly preferred pharnmaceutically acceptable
sal t Thefcompopodsafforhulhdcandlso be solwteds e.g. hydrated Tl soliation can

%@ lefféqtt d. {ﬁeth‘é Q&Bﬁy gfj@ie %Cfnﬁlﬁ] Sr% élr e;s‘po@l:a%ocap@%la%e eg.asa

ation can
@f)mqumceuoﬁ Yirescopisrsepestiey efandaitially cnad rogs gonerarad of formula I
GRYUrhBSD Th@&?n@l&rmﬁ@euﬁcal@%%@ﬁﬁs afso MRS ?ﬁ?ﬂi&ogically
proper if’ f of an initially anhydrous compound o
faé‘ieﬁiﬂ folvate§y dr ati on) . The term pharmaceutical |y
acceptabl e salts al so i ncludes physiol ogically
ac ce ﬁlsahie&s”a@é vahpsundsithat rlnvesidemmml nmhqaulan fermulad butaba differ in
entical e r ' .
t enatureor { eq?\ﬁ%&Soefgaﬁén g 3 fﬁgtlaté&ﬁ)r H# frahgemérﬁ of their atoms
4n spage tllmnals et gléfferin thef arrangement Qfl’@helr atnrrzﬁpaénace are tefmed
SRR sdndehet Stgi'ems%g'nei'ﬂhﬁpﬁ'e Abf A ePbf dlt@inbtlRk QFftermed

|“n space are terne stereo] soners" t er eoi orrers
( HiasteEoisomsEs itd GrepisaEs thyt 256 O WPHURD R BleTBi RS dmages are

t&&&ﬂt‘%ﬁﬁﬁi&ﬁéﬂ? T, 9r sor&im&d §JtRel iseriersSA tidbnatdn bonded to four
nongj{'swﬁerl n@osab e mr 913 d fBges are t er ned

ttuets is fermed ge S5 &CF’&‘SF ‘i soners. A carbon
at om bonded to four 20 nonidentical substituents is
t er méd datailcthie padsenteinvartion relates é¢ edrhpourids of thesgeneral formula
invention relates to conpounds of the general fornula
RAXRs i NR2Z I RR ' Xy sOorS, 25 R is
sel ected fromthe grQg i g of hydrogen, | ower

al kyl, | ower al kenyl, I, I
R® N N—R’
LR
wherein
X isOorS;

R! s selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl,
lower alkoxyalkyl,

lower alkylsulfanylalkyl,
lower dialkylaminoalkyl,
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cycl oal kyl, | ower cycl oal kyl al kyl, | ower hydroxyal kyl,
| oner al koxyal kyl, 30 | ower al kyl sul fanyl al kyl, | ower

wdizedskigsaei noal kyl , WO 2005/ 123716 PCT/ EP2005/ 8062®03005/006303

-10- lower dial kyl carbanoyl al kyl, phenyl unsubstituted
or substituted with one or two;@roups independently
sel ected fromlower alkyl, |ower hal ogenal koxy or

|l o r phenyl al kyl wherein the
e,y ﬂfaﬁfﬁ’c@gﬂ%{eoyb

phenyl" ring’ma nsubstituted or substituted with
5 onpheny! unssbgitytad-orisHB{SBted a¥ith gnes e SRS PPy selected
ial kyl ,ﬁbtﬁi 1eaeﬁa11|<}11qwek erilKgBﬁM]_ ko®y of lower hydtoxyaysl kyl
Ot A R RS ARl Bt i
%r Iou psohm?ketp.ergiempd indgmindentiycseleredhfiomwtorwea hlkyl, halogen, lower alkoxy

al ogen QWeJ . a or | ower hydroxyal kyl, and 10
| ower ﬂ%&%ﬁ%@%ﬁﬁgﬁyt wherein the heterocyclyl ring
lmay loaven hetetmrylallsylovhenein theheteronyl Hing may tbe ynsubstitytagd or

ower ; '

éﬂl:lﬁg{ué%[ ﬁl}‘}g?ga gﬁf\h?%lgﬁ Sfide d‘d@ﬁtp’ SR tcdl fedtR lower alkyl,

consi stin al , l.ower al kenyl,

| ower Balrgeny lower alkegpar loper YG[MEY @4al kyl al kyl, 15

I l()\l/(\elrom:ly ?é@ﬁ?@{j I lx}vﬁéi@ih tgk hlamola’y&yllring thaybe unsubstituted or
al kyl sul.f an , lower.dia am noal kyl, | ower

di al kyP‘g)éP'dé?@W ORG PT ¥‘V§%I§WF L&Y% t ut ed or
substituted with one or two groups independently

Ré| eitseldcte@ frobt theygrowpeconalsking of hyslwegenhal ogenal koxy or

| ovef. DGOy Ak HentiolRler BRERY al kyl wherei n the
ring nmay be

phen unsubstitutéd or substituted with

olnﬁ orclaalieyl.dewensycloadletylient | y sel ected from | ower
al ky or | hyd | kyl ,
iomég %ﬁ%ﬁ%r aAkbpatkyl, ower hydroxyal ky

| ower wher'ein the heteroaryl ring may
be u 25 substituted with one or two

%r Fupﬁvérafwg@ﬁﬂﬁlle.&ﬂcyl, sel ected from | ower al kyl,
et oF St AU 1 (he hot er ocycl y ri ng may b,
unsuphényl uhabstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,
lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy
or lower hydroxyalkyl,
lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy or lower hydroxyalkyl, and
lower heterocyclylalkyl wherein the heterocycly ring may be unsubstituted or

substituted with one or two lower alkyl groups; or

R! and R? together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or
7-membered saturated or partly unsaturated heterocyclic ring optionally containing
a further heteroatom selected from nitrogen, oxygen or sulfur,
said saturated heterocyclic ring
being unsubstituted or substituted by one, two or three groups independently
selected from lower alkyl, halogen, halogenalkyl, hydroxy, lower hydroxyalkyl, lower
alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or
being condensed with a phenyl ring, said phenyl ring being unsubstituted or
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15

substituted with one or two | ower alkyl groups; or R
and R2 together with the nitrogen atomto which they

wanpasactached forma 4-, 5-, 6- or 30 7- menbePed/EP2005/006303

saturated or partly unsaturated heterocyclic ring
optionally containing a furthgr. heteroatom sel ected
fromnitrogen, oxygen or sulfur, said saturated

het e[ QG L], ] ' j i [ 1
by ot sfiof b oRF LB IRLAR Rty SH RS o Réver allyl
f r onlowenelkony #yd halegenpbgen, hal ogenal kyl , ~ hydr oxy,

| ower hydroxyal kyl, lower 35 al koxy, oxo, phenyl,

ST i ) 0B gl oo kil
s ot ek R RS ety B

one, two or three groups independently selected from

ROweD-Hekand and R\iehydabgemxyr and hal ogen; R3 is sel ect ed
{40 he gr Std 1 . hydrogen, |ower alkyl,
o\REValagﬁ‘gQ_\f;gﬁﬁr_g’%Fﬁ lftég\/velt?-}&g’l ogenal kyl, | ower

cycl oal kyl al kyl, | ower al kyl sul fonyl and | ower

Hekaineslected fomq | s - 0- Het and-and R5 is hydrogen, or
R4 is hydrogen or fluoro and R5 is -0-Het; Het is

—

ssdectedfromRGl R8 Nin RO Rs N-\( kq m N
17 XNRT Ry P RLr Het ],,2 Het 3 RL \ or 113
R t. 4 wherein 10 mip O, | or 2; | ot"ed(CH)/\
from | kyl, cy N rover  cyrt-odl kyl §I kyl Y2
and | phenyl al kyll;, nis 0, | or 2; g i pEr
al kyl ; R . R
Het 1 Het 2 Het 3
R~
N7 CH),TT S
or Il'\’13
Het 4
wherein

m is0,1o0r2;

RS s selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl and lower
phenylalkyl;

n 1is0,1o0r2;

R? islower alkyl;

p is0,1lor2;

q is0,1o0r2;

X  isselected from CR“R'?, 0 and S;

RS, R¥, R%, R%, RY, R, R! and RY independently from each other are selected from
the group consisting of hydrogen, lower alkyl, hydoxy, halogen and



15 pis O, | or 2, gis 0, 1 or 2; Xis selected from
CRRO, 0Oand S; R3, R, RO, RO', Ro, R', R' and

we&200sndependent |y from each ot her are sel ect edPETmERR005/006303

10

15

20

25

30

t he group consisting of hydrogen, |ower alkyl, hydoxy,
hal ogen and WO 2005/123716 PCT/;5P2005/ 006303 -12-

di al kyl am no, or R9 and R10 together form a double
bond; ' aepral kyl; R 3 is C3-C6-alkyl; 5 and
phar maceu |ca?1y acceptabl e salts thereof. In one

embodi met andife’ tagotber fosm adqublebondy compounds of

formula I, wherein X isOorS, R is selected fromthe

gr oupr'@opgbwed diylof hydrogen, |ower al kyl, |ower
al kenyl, lower alkinyl, 10 cycl oal kyl, | ower

cycl aabkyl al kyl., . | ower hydroxyal kyl, | ower

al ko:@al m,'&ﬁ' r al kyl sul fanyl al kyl, | ower

di al kyl am noal kyl, 15 | ower di al kyl car banoyl al kyl ,
pindrpharmacubisiliytagteptatde salts teréafut ed with one or two
groups independently selected fromlower alkyl, |ower

hal ogg gl kmbbdihe I tOMRinRRELR Y@kt compiimds BhRmnufl IKWherein

wherein the phenyl ring may be unsubstituted or
substituted with one or two groups independently
sbl edt P om | ower al kyl, hal ogen, |ower al koxy 20
or | ower hydroxyal kyl, |ower heteroarylal kyl wherein
tife Hetedécesy fydbmrthagroupycohsstingfhgdidgen,ed or

subst,i t ut i th ¢ ups i ndependently
se|eé?@ﬁfﬁg%ﬁkf%ﬁ@?gﬁg%?@, ﬁéﬁbgen, | oner al koxy or
| owercytipelkplxloavek gicloadkydalkdier het er ocycl yl al kyl

wher qj g,g;aﬁ{ypcyclyl ring may be unsubstituted or
25 sg Q?%@ﬁ?e w’th one or two |ower al kyl groups; R2

i s sdpwerdkodyalkylt he group consisting of hydrogen
I O\A/erloﬁgygkylsdlﬁw[au@i,kenyl , lower alkinyl,

lower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy
or lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy or lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two lower alkyl groups;

R?  is selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
lower alkylsulfanylalkyl,
lower dialkylaminoalkyl,
lower dialkylcarbamoylalkyl,
phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,
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cycl oal kyl, | ower cycl oal kyl al kyl, | ower hydroxyal kyl,
| oner al koxyal kyl, 30 | ower al kyl sul fanyl al kyl, | ower

wdizedskigsaei noal kyl , | ower di al kyl car banoyl al KpCT/EP2005/006303

phenyl unsubstituted or substituted with one or two
groups i ndependently selected._ ]fs[om | ower al kyl, | ower
hal ogenal koxy or | ower hydroxyal kyl, WD 2005/ 123716

PCT/ / tltut d
AR A A T o R R
one or ORGET BYLERPEPs indsprndentiy selectsd) fearp e ihglpgen, lower alkoxy
al kyl , opm‘,ﬂgg dr al koxy or |ower hydr oxyal kyl ,

Iovve er oa n the hetero

oy DRI ﬁlaﬁ%ﬁ%%w@ thehdeiontn dRs R ibesmstbityigg or

gr oups subsstieyred eéthtdng oz ewe gicarps independendy saédted from lower alkyl,
hal oge | 0 Ik [, and | ower

het ero é’ﬁ ?%Vlah(vﬂ%ﬁpgior&etrﬁg&%Wer ocyc yyrl ng may be
unsu Ixsﬂerﬂmteeqtyoiylaﬂqbb’hﬂetmﬁﬁ detgradycly nlélg anay heonsybatituted or
al kyl % ﬁd%m%ne%ng%w&gg&pﬁgﬁwabp the ni t rogen

atomto ey are attached’for 4-, 5-, 6- or

mpnbered s rated or partl saturate
Qtaed&yzgeﬂter WM%BW%‘&F‘T‘W% fih E‘P‘W@re %F#cg\ﬁl frap a 4, 5-, 6- or
het e rpﬁfegmeﬁeql seiradd br pﬁlﬁtllyltﬁlﬁalﬁﬁiﬁed lwtetgeythe ringWiptivhally containing
sai d ﬁ%ed het ericcx(% bel unrsy t| tut ed
or s PELRGLGFORPIHFRECCLS °’8.’“‘{ )8%8 1S
i ndepeiddatnirhtgd hsteteytlodridg om | ovver aI kyl, hal ogen,

hal o eeﬂ]ép ulc)ist{wgdgﬁ%ub%l%& P?bh@ o oP titee glg)%ﬁ éleeméiﬁiently

benz elng co
a phsnlpttedmlmr dlkplhbaiygem helggenallsyly hydeoxtel pwmlk@%fam phenyl,

subst 1 bAoA ort hr ee groups independently
sel ecHteggyl’f om I%%?aral koﬂ y ral Iioxy and hal

R3 i PefnEroggersed mmmenai ws sad phegy! pi heingansuRted or
RS i SsuBMﬁﬁﬁ:ﬁ@? one] twoRsk theegyslips @ﬁdbpendefdtlyeelectad roRblower alkyl,

- 0- Helowera'Iony d%alected from8 'NJn N(CH2)g 1 or

R’  is hydrogen or lower alkyl;

m

R*is -O-Het and and R’ is hydrogen, or
R*is hydrogen or fluoro and R is -O-Het;

Het is selected from

6 RY
R\N ]n N/\(CHg)q/\
or
m N P
b

Het 1 Het 2 Het 3'
wherein
m is0,1lor?2;
R® islower alkyl;

n 1is0,1or2;
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rpi PR7 Het 1 Het 2 Het 3' wherein 25 mis 0,1 or
2; R6is lower alkyl; nis 0, 1 or 2; WD 2005/123716

WOCHIsER20605/ 006303 -14- is lower alkyl; p is BCTIEP205/006303

2; qis 0, | or 2; R is hydrogen or |lower alkyl; 5

and pharmaceutical ly acceptabl gqsalts thereof.

Preferred conpounds of formula | of the present

I nveni’ oféfl&(r& ounds of formula I, wherein R is
rom

sel ect ed t He group consisting of |ower alkyl,
| ower alkenxl, | ower al kinyl, 10 cycloal kyl, | ower
cycl dal kPOl RY® | ower hydroxyal kyl, | ower

al koxyal kyl, | ower al kyl sul fanyl al kyl, | ower

di al ky! aiopoak Ryl , | ower dial kyl carbanoyl al kyl, phenyl
unsubstituted or substituted with one or two groups

i ndepl@ﬁdfesrkh ngggrﬁlofﬁ)t\&ga f fromlower alkyl, |ower

hal ogena ower “hydroxyal kyl, _ | ower

phenyl al kyl wherein the phenyl ring may be

and phermadeuticpliyacesptable salis thereaft n " one or two groups
i ndependently selected from | ower al kyl, hal ogen,

| overprafelsed )tomeuﬁdSV&ﬁ!fth D¥¥ Ble!pyésent iGW&ition are compounds of
wherein the heteroaryl ring may be

et eroaryl al ky
_ﬂ%ﬁ%@?ﬂ%&?@& or 20 substituted with one or two groups
iRl degetuackdifion thegroap edndistmgdfower al kyl,  hal ogen,

not enBRyerbAPhyy L BRRMALY 1 200, LT may be
urquydbﬂkﬂdb“@rqntuﬁSdﬂkﬂied Wit h oPe or trﬁ | ower
L i chbgtgen 2o 8101
wher dower 1$4&§ﬂﬂ§@ted fromthe group consisting of
lower dialkylaminoalkyl, lower dialkylcarbamoylalkyl,
phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,
lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy
or lower hydroxyalkyl,
lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy or lower hydroxyalkyl, and
lower heterocyclylalkyl wherein the heterocycly ring may be unsubstituted or
substituted with one or two lower alkyl groups, and
R? is hydrogen or lower alkyl.

Especially preferred are compounds of formula I, wherein

R! is selected from the group consisting of
lower alkyl, cycloalkyl, lower cycloalkylalkyl, lower alkoxyalkyl,
lower phenylalkyl,
lower heteroarylalkyl, and
lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two lower alkyl groups, and
R? is hydrogen or lower alkyl.

Even more preferred are compounds of formula I, wherein R' and R? are lower alkyl.



| ower al kyl, cycl oal kyl, |ower cycloal kyl al kyl, | ower
al koxyal kyl, | ower phenyl al kyl, | ower

waebvwrieamny| al kyl , and 30 | ower heterocycl yl al KpCT/EP2005/006303
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wherein the heterocyclyl ring nmay be unsubstituted or
substituted with one or two |oyer alkyl groups, and R2
is hydrogen or |ower alkyl. Evén nore preferred are

iy b i R —

prafermed: herein R0 apd Bnthgether Wish tha nitioger etenu#%‘gh% e @re attached
%ﬁ?? Bl 5- W%?t%ﬁ@nﬁéﬁd sBfupdted 6x%hrﬂy\hﬁ§a@ﬁﬂ3téaﬂ1eﬁéidcﬁﬂc ring
et erV\/lthth tro en ato |chthe ar e
g%qqy on{aiping g er5he er%atmanr :ﬁr'g) ,Lﬂy%rgeé'boroslxﬂfur, said
@ﬁhfa{t&/d héteﬁﬁ?ctlfc&ir%d)eh%t mfsﬁbgtﬁhﬂed ot sllilgtmﬂ:pdl bpoaé,itwo or three groups

‘{Pg’l@ ?qu’g%@tga herlé)g%t; %I(ﬁ LaﬁSée%QJk{yf g%roxy, lower alkoxy,

roxb,qs}mnyb berezyt, ipygjdidend gaubawmk of bung dondtensedhwith g phenyl ring, said

?)X 1??? ?ln\ﬁteﬁ%ﬂnsflmt iﬁiieg of Hﬂ%tltdtmjgﬁ g{i‘g 3\% 'oﬁ )t/lgrr%{:) g:;ﬁlﬁgj independently

al o
Iselorsed ﬁpnblwer O“ﬁhguﬁ?ﬂ’ aqglehgg(ggen pyri dyl and

car banmoyl, or being condensed with a phenyl ring, said
phenyjorel ﬂi&eﬁ@d BEe debﬂﬁidhﬁtls bﬂbﬁduhrl a%tdlﬁingttuttbdmbyntm’le wherein R'

I TR K
geleed fidm thfe gfrmpndralstmgoﬁnonphmgne,cplpémlm@ endihgdropyrrole,
%er:(’) {nﬁeg/zeggne, gE% %ﬁ&m@”t}xﬁ) &rphﬂhﬁ 8&?5‘6%%5 9H-pyridine,

orm a ocyc |C rrn
seiogtueated boracydioiag s mab et d: SbssH e, two or three

g!r&@r 18 fRndénty; élélgperéé QR [owak By, , Rilbog &, billoRenallgt darsy, lower

a . thiono

IR N ypir@aqaebagaqylpglbs@swepéfr&séz With@ phenyl
frirfgg sdié| Eﬁéhy‘v Bing Bein tdﬂ%lﬁﬂ;tlﬂite@ dbﬁibstlﬂftaﬂb)b@!nd) mo ot thweeogroups
three ?\"&8’ Sdl n end%}/ selaﬁ(ct egmi%

i Ij'i‘:ﬂnb %Y aI k oXY,

oxo phenyl benzyl r|d and car banmoyl, or bein
condd@ver thoik pk'eferablyeh nd Ri mgeth@'aﬂtjh plwensrpgen Fomdei |"\3‘§Ch they are

U3 Utb 2 f{ol‘ﬂ’lt %t&éceﬁy{? ﬁhg E#éc?é!i 2 ﬁ?rotuﬁoﬁhsﬁﬁg @ﬁnorphohne,

epen ected 1 Quer
eplpm)d}ne maemap,qg@w i E\y:@ﬁ drggetiding é\fl‘@pe&% ripg is élﬁauEFQgtuted or

saE&&E{%a Hyl&\k}eﬂ My msbé&mrpra&ﬁ@a et thbiecdoniprrindabeforaQla I, wherein

3{ g‘gc éﬁgﬁo A ﬁh er oc l&: ‘?‘H&*‘I’ Q’%ﬂﬁ Ef %ﬁ%ﬁgadbe?efégﬂ 3 heterocyclic
F%Yﬂ s@lettédlfﬁ)naﬁfbr@hﬁiﬂyﬂilmdlm\hbylmdrphdﬂmyl ianepaingl, piperidinyl, 2-
ffs St | t\;ﬁ ?,eﬁg}epgqugérlé&{)ﬂb%dygp%ib% ggelﬂyi)?rohdl?yl afld azetidinyl.

mhereln Rl and R2 together with the nijtrogen atomto
whi ¢ Furtheymares camnpaeidsafformmlal tvhesein ) és hydrogany are preferred.
sel ected from m)rphol inyl, 2,6-dinmethyl norpholinyl,

ZZ e pt rg gﬁYelrred?eo%oﬁBH?Uf BrRala IdiréHose, wherein R is selected
me

qmtﬂpg/grgyp ,cgpqlﬂ'p}qu lower aﬁgfg OV rna;l,lfoxya]kyl lower halogenalkyl, lower
cycloalkylalkyl, lower alkylsulfonyl and lower alkanoyl

Compounds of formula I according to the present invention, wherein R*is -O-Het

and R’ is hydrogen, are especially preferred.

Compounds of formula I, wherein R* is hydrogen or fluoro and R’ is -O-Het, are
also preferred. Especially preferred are compounds of formula I, wherein R*is hydrogen
and R’ is -O-Het.



Furt hernore, conpounds of fornmula I, wherein R3 is

hydrogen, are preferred. Another group of preferred
woanpaastds of fornmula | are those, wherein R3 PET/EP2005/006303

sel ected fromthe group consisting of |ower alkyl,

| ower al koxyal kyl, | ower halogqgalkyl, | ower

cycl oal kyl al kyl Iomer al kyl sul'tTonyl and | ower

or coeRtereh HEBA Bl Rlecl MBS | 2P0 L0 g 10

hydrogen are espeC|aIIy preferred. Conpounds of

GemyaMdcRy,

i . 16 PCT/ EP2005/ BV6303 -6
Preferably, Het is a @group selected fromR , N
JnRY or CNRs N{CH2)y M17 X R R NP [Relgl ®¥t 1

Het 2. pfedl1 3 wherein m nHet2 q, R6, R7, R8, R8', RO, Het3
RO', R', R' and X are as defined herein before.

Especi aI l'y preferred cBoerOLgnd§1 of, forpula 1 accordin
twher¢in e pedtR’ RyBR o gt e R 5Rt hanskX agaside gﬂe&?remq’efore

signifies RmHet 1 wherein mls 0, 1 or 2, and R6 i s
sel e%ﬁ&lilly%éfeﬁw EoﬁFBx‘x’ﬂlds of Yérnfidh Ka/dcordlﬂg\&f the present invention are

gcloa ﬂy ower phenyl al kyl, wth those

5 dBessolReren HFFSERieSRs i s | ower al kyl, being especially
preferred. 10 Wthin this_group, those conmpounds of
formula | are preferred, ®her is 0, thus neaning
pyrrolidine groups are preferjred. {A further preferred
group includes those conpoun o) ormula |, wherein m
is 1, thus nmeaning piperidin ups are al so
preferred. Another preferred group of conpounds are
t hose conpounds of formula |, wherein 15 Het
signifies Het 1

wherein mis 0, 1 or 2, and R® is selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl
and lower phenylalkyl, with those compounds, wherein R%is lower alkyl, being especially

preferred.

10 Within this group, those compounds of formula I are preferred, wherein m is 0, thus

meaning pyrrolidine groups are preferred.

A further preferred group includes those compounds of formula I, wherein m s 1,

thus meaning piperidine groups are also preferred.

Another preferred group of compounds are those compounds of formula I, wherein

a3

7
R

15 Het signifies

Het 2

wherein nis 0, 1 or 2; and R’ is lower alkyl, with those compounds, wherein n is 0, thus

meaning pyrrolidine derivatives, being more preferred.
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10

15

In NR7 Ht 2 whereinnis 0, 1 or 2; and R7 is |ower
al kyl, with those conpounds, wherein nis 0, thus

waorensigyipyrrol i di ne derivatives, being nore prPerT@EPe®d006303

WO 2005/ 123716 PCT/ EP2005/ 006303 -17 Anot her group of
preferred conmpounds of fornulgyl. are those, wherein
Het signifies R8 R8, RO. Rs Nl-1~(CH2)q X R | Rl
1 dtht 8f SreferRRdicdmPoundsf féimela il arédthose, Wherdin Met signifies
IS slg’f ectreggoﬁ\‘i\é]onf%?lomoﬁ 0 and S; and R8, R8', R9,

R9", R10, R10", R' and &'’ gndependently from each

ot her are selected fgpom 5 group consisting of
hydr ogen, | ower al kyl, . erm~aqnd
di al kyl ami no. Pref erted ar em@lﬂﬁgs wherein pis O

or 1. RO and R10 toget rl'so form a doubl e bond,
meani ng a conpound of th pfohr‘ml a RB RB RO N(CH2)q
R RIO R~ P Het 3a 10 wherein p, q, R8, R8', RO,

R10', R' and R 1' are as defined above. Further
preferred conpounds of fornulgeds according to the
present invention are those, wherein Het’signifies R8
N ,

wherein pis0,10r2;qis 0,1 or2; X is selected from CR'®R!?, O and S; and

R%, R¥, R%, R, R, R, R and R'" independently from each other are selected from the
group consisting of hydrogen, lower alkyl, hydoxy, halogen and dialkylamino.

Preferred are compounds wherein p is 0 or 1.

R? and R' together may also form a double bond, meaning a compound of the

formula

" Het 3a

wherein p, g, R, R¥, R”, R', R and R' are as defined above.

Further preferred compounds of formula I according to the present invention are

R
@A(CHZ)Q/\
p

Het 3'

those, wherein Het signifies

wherein pis 0, 1 or 2, qis 0, 1 or 2, and R®is hydrogen or lower alkyl.

Within this group, those compounds of formula I are preferred, whereinpis1andq

is 1, thus meaning piperidine groups are preferred.
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P Ht 3 whereinpis O, 1o0or 2, qis 0, 1 or 2, and
R8 is hydrogen or |lower alkyl. 15 Wthin this group,

wohosa2snaepounds of fornula | are preferred, WReTAEPZO0H/006303

is1and g is 1, thus neaning piperidine groups are
preferred. WO 2005/ 123716 PCT/#gR2005/ 006303 -18
Anot her group of preferred conpounds are those,

whe r&h&haegroﬁp Qﬂglfefe@fed cbrlohds e dse AvikSinVWé isiznifies

is 0, 1 or 2, is lower alkyl and R13 is
C3- C6-al kyl . Exanpl es of preferred conmpounds of
formula | are thgagll
nor phol i n- 4-yl NpI p H;J)q -1 I-prop?f(e)() 1H i ndol -
2-yl]-nmet hanone,
[ 5-(1-1sopropyl - pyrr5I|d|n3onxy) 1Hi ndol 5 2-yl ]
- nor phol i n-4-yl - net hanone,
(3, 4-di hydre- 1Hi soqui nolin-2-yl)- [5-(

.SOP 10} }3- j 2-yl] -
@%ﬁ%%ﬁ% gxllﬁdl ﬁ%‘?}oﬁi’&‘?ﬁqf%ﬁ%- ?yl) {5-

£/|2} (m%{@eé{e{r% Iccgjrln{)]ognci; of fo%tn{]Lﬁzi( ﬂre tl}er-olllg%ullg_ )

éofﬁhdlﬁlgmyppslyts plffeﬁﬂid-!ﬂ aopdxsa)cquhuol-wﬁrmeﬂman@oxy

acl CyCl O

RIS L R T N A R R
(3,4d ﬁb-dHeishqdlﬂuhn}é-yl) [5 (1-isopropyl-pyrrolidin-3-yloxy)- lH 1ndol 2-yl]-

| sopropyl -pyrrolidin-3-yl oxy) 1H i ndol e- 2- car boxy
'inleé"ag& I8 et hyl - met hyl - ani de,

(534-ﬂﬂlydwﬂﬁp¥°qwohmaryén (-2 m@yl})dmrmhém &-yD-ethepdsdH-indol-2-
gq.%&% fpeet hyl - propyl - am de,
[

ﬁlm&%}h Yaroi o] Jz?g,ﬁrrry tiplechsarbRETIE 2ol cyclopropyimethyl-
ﬁo&:}t—hﬁﬂﬁf opy! - yrroI | di n- 3-yl oxy) - 1H i ndol e- 2- car boxy
I i:,-l1s)aoc_p|r(()jpyrpinyiJ oll yllHalndoFe-Z csr%bxyhc a@%’dd&lgﬂl%%&é

5-‘61(ls‘bptrsmrwmoﬂldwswmm)}m—mdplee&yarbmmxmni ethylymgthybamide,

E isopr@%'l c%rﬁohdm -3- g}oxm 1!—131n ole-2 carf Hﬂ/hc c?o cid me gaFropyl -amide,
{2],63—danethyh9!©r[dhémy4-y}}e[f5f{>1rlsgpfpggl pyrro lidin- 3-ylo % 1H- 1ncfo)i 2-y1]-
O ooyl pyr 1 ol L g - 114 nd
114,%%%- pr}é/)g}gg%f -yloxy)- lﬂl-ln Ole3- yzlrboxylic ac?ci metl'xr 1]:>henethyl amide,
(55 (1 W@&ﬁ@k‘hyD)yfsf-QLisdplmp?}-WI@&Ydanﬂ—lylbmmHanghbl}Z-yl
mnﬁ'(“fg?‘g’ggr opyl pyrrolidin-3-yl oxy)-1H i ndol - ){1 - (4-

1 Hyopropydaryrilidin-3yloxy) -1Et-inaobe-carboxylic acid cyclo exy! -methyl—amlde,
(3-hydroxy-pyrrolidin-1-y1)-[5-(1-isopropyl-pyrrolidin-3-yloxy)- -1H-indol-2-yl]-
methanone,

azepan-1-yl-[5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-methanone,
[5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-(4-methyl-piperidin-1-yl)-

methanone,

5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indole-2-carboxylic acid isopropyl-methyl-amide,
5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indole-2-carboxylic acid isobutyl-amide,
[5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-(2-methyl-piperidin-1-y1)-
methanone,

5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid cyclopropylmethyl-
propyl-amide,

5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid diethylamide,
5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid isopropylamide,
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5-(1-isopropyl -pyrrolidin-3-yl oxy)-1Hi ndol e- 2- car boxy
lic acid isopropyl-nethyl-am de,
woe-20Arsapr opyl - pyrrol i di n-3-yl oxy) - 1H i ndol e- PETAPR®RP06303
lic acid isobutyl-am de,
[ 5-(21-1isopropyl-pyrrolidin-3-yjeoxy)-1Hindol -2-yl]-(2-
nethyl plper|d|n 1-yl)- 30 nethanone,
Wérr«ﬂhﬂ b;ey)rﬂﬂmdowy)carwxylmc&e& “baylhmigd,

({4
I%C¥‘i§°ﬂ’§‘%i?3¥<?b\§/4% ;y%'eﬂe ey e A Lomloppice

5-¢1-agopeoshil-phperidindddoxy)- 1H-indole-2-carboxylic acid ethyl-methyl-amide,

FC ) VR ke

P@'ﬁdﬁ@iﬁlb)&%p@p}ﬁ B8-4-ylogy)-1H-indole-2-carboxylic acid methyl-propyl-amide,

2 éi }sopgfﬁWI I‘iﬁ?f%‘lcﬁhﬁeﬁlb%’) Wlﬁﬂd&éi)caﬂﬁﬂxyﬁ@ﬂl& albyl&aideoxy!

ﬁ-ﬂgéxlppe eypipesidi jart PWMH'%‘%‘;Q]/‘) 2-rprhorfs aid prop-paRyipmides

dih%kyo ol -(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl]-
?Cdzl [ SOpfOpQPypl pe??dl n- 4- yp og(y) 1H i ndol e- 2- car boxyl
methagpaeset hyi - met hyl - ani de,

§( i:lsdpfi@pﬂq:ﬁyéndinmylbﬂy) H}Hu—lg(dcﬂeey)caﬂbfbmyhd adié niethedphersthyl-amide,
EZ 1" %Cl}yggg i\r}’lggs- gllsﬁprfp}q gl))gesldlﬁ-_é-ylo ? -1H- 1nélglr -2~ gx ]-methanone,

B{(lampiop)dtmyd:ncpnfﬁeylb niIﬂ-endole—Z carboxylic ac1d cyclohexyl-methyl-amlde,

P5-hido g@"yﬁe}mm}og@pr {105 dprobfpiberidinl Agioke)- BHGRABIOX 1] -
(lllanpgépropyl pi peridin-4-yl oxy) - 1Hi ndol e- 2- car boxy|

{epﬁﬁJldqu"SO(Fl Roprioyylapipetdin-4-yloxy)-1H-indol-2-yl]-methanone,

; -1§gdglgg§)}lbépprqﬁab -?lgx% %{-lng(g%-ﬁé%%%@ﬁ?é&ﬁ%hiy?—'(f’-%étﬂ&xy—ethyl)-

amide, i sopropyl - pi peri di n-4-yl oxy) - 1H-i ndol e- 2- car boxy!
|[§ fcslo%ropy prerﬁ’ﬂ? qe)tlg%)) S RTERA-2- )(1]2 (LnfHY PiPerhh [1041) -methanone,

[55(-1 (1§opr9p]dfp1pyd1d1pr43¢]|opcﬁ) HHAngole2ygarhoxylis a@ﬂj@_p}pqyl-methyl-amlde,
5 -1 : sogﬁ o%yf:ndm ?rlogﬁ') -1H-indole-2- carboxyhc ac1d isobutyl-amide,

|[@- h-@qo@rwapgpﬁg@ql- m@p T I—g—hqcﬁ)é-%)-yl]“_b Imetlgl)yl plpencﬂnbl-;r(ly-methanone,
AE ?Hﬂﬂ ‘r&‘lﬁ-rloiil)-‘{ilﬁ-m-lsoﬁd -piperidin-4-yloxy)-1H-indol-2-yl]-methanone,
id‘z bl p% &2y deltﬂ]oxy] Molelffcallﬂ)%%hczacﬂ c]:yclopropylmethyl-

m’idegl [ 5- (1-1isopropyl -pi peridin-4-yl oxy)-1Hindo

Bang - ticacid diethylamide,
é 1@[ %’8&%} P?m -2- ?'1 |ert1h%y 1H- 1r3do]Le car glxyé 1c2ac1 e y aml e

|5€[2a(d|-nhe'dtyhpy1=r@ dmel -5 »ephaesty dglg-2rsarboxylic ac1 1so %ylamlde,
gﬁg( 4 h%ﬂ.gf-pgﬁbn. DL Kl A -Mpma)oielﬁchm&haamt fert-Butylamide,

5- [(ziarmgwbpyxrobdwez-yarqshm%1§§yadoiera-|caﬂmh°zacemwﬂhﬂ -amide,

oGl fhet ?ﬁBMHmDZ’-tybyéth | d#1-inddle-2-carboxylic acid methyl-propyl-
g[(,zl I sopropyl - pi peri di n-4- yI oxy) - 1H i ndol e- 2- car boxyl

2gidei d i sobutyl -am de, [

52 GJdlhﬁﬂ@l-ﬂmtbhbllm)&Fyl)}l{h-[szmly})l -pyeralidiroR-y3)-gthpxy] - 1H-indol-2-y1}-
%]arret hyl - pi peridi n-1-yl)-nethanone,
pi perazin-1-

[55F2¢ Gl—mﬂwi-pwbhén l)datexowl Jkbindalerarhpslioagid methyl-phenethyl-
R ol e 2. ?arLix(I.Lm acl o £ycl doromytueiin ~
(28psihydiaipysrol-1-yl)-{5- [2-(1-methyl- yrr(gipc{l @—/ylsme%h&y] 1H-indol-2-yl}-
methanone,
5-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-1H-indole-2-carboxylic acid cyclohexyl-methyl-
amide,

- (3-hydroxy-pyrrolidin-1-yl)-{5-[2-( 1-methyl-pyrrolidin-2-yl)-ethoxy]-1H-indol-2-yl}-




25
5-12-(1-net hyl -pyrrolidin-2-yl)-ethoxy]-1H i ndol e-2-ca

wohaesykse aci d di et hyl am de, 5- PCT/EP2005/006303
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[2-(1-net hyl - pyrrolidin-2-yl)-ethoxy]
-1H i ndol e- 2-carboxyl i c acid isgpropyl am de, 5-
[ 2- (1- et hyl - pyrrolidin- 2-y|)-’ 10X Y]

i ndol e- 2- carboxylic acid tert-butyl ani de, 5-
[‘?Etl’f DERThy| - pyrrol i di n-2-yl ) - et hoxy]

dlszamdiqzﬂ-és-zzdhﬂbﬂh}ﬂl-p}crdxdnrd%e)ﬂhyﬂwmdt-]H{-Im@thﬂ,}-m@hanone,

GBSt 2ol 1

(methagpp®t hyl - nor phol i n- 4-yl) - {5-
[@1%-7(1meétnmtpy9mam -bgi1yletRoxy]) HEEARND - catitiyliéldid Zsoptdpyl-methyl-

none
SUPEia(l met hyl - pyrrolidin-2-yl)-ethoxy]-1Hi ndol e-2-ca
f(Qofmé{hyf—pfpkndlmtyh)y{s-[ﬁ‘-&e]nﬁieﬁyyll-pyﬂ'nhdia -2-$B-ethoxy)-1H-indol-2-yl}-

di hydro-pyrrol -1-yl)-{5-
[‘?e%f %/ pyrrolidin-2-yl)-et hoxyL 1H i ndol
nﬁx(hmwr@yl@yrrpndmsm»wydobm ehr owhylayldenﬁbxlyé-pyndm- 2-yl-
%_F% 3 -2-carboxylic acid cycl ohexyl -net hyl - am de,

roxy

i d
[ 3( (-1%%%%&?@&?‘-”1@9/%1girlpdeler?omomhﬂapwdﬁevh}mlde,

AHOiﬁaQEZ 2B tabidn(@ din-1-yl-ethyl)-
azepan 1 yl %?P%L% }tihyl pyrrolcl dlo};ym‘é yl)r( felflﬁg)l(;? yhethyl)
-aptdendol - 2- yl } - met hanone,

(ébeﬁ&inhy-ly}-[ﬂ-pﬁisioﬂrdpy]lrpyﬂrbhdlﬁ 3-yloxy)-1H-indol-2-yl]-methanone,
nél {qéplrgﬁglhglgepa%m- yi)dfsn( 1-1sé’1£r)op91t [pﬂk%ﬁdm J.‘&H/'lbﬂg oy 21"1'1(1'(11-}2'—)'1
Smethadneyet hyl - pyrrol i din-2-yl)-ethoxy] - 14 i ndol e- 2- ca

(%Oi% h@ioﬁgi gglrf n@i‘yl)wahdol%lﬁz-methyl-pyrrohdm 1-yl)-

[ methpn ﬁ@t»hyl pyrrol i di n-2-yl)-ethoxy] -1Hindol-2-yl}-
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é4>(11d1ﬂ!§@f|6’rﬁlﬁﬂl i pabr &Gt laogrpasiﬁlpqrm!m rhadoED L (2mssagpry-ethyl)-
'IH ﬁ{a(ﬁi_zg Whadthahonejret hyl ) - am de, azepan- |-yl -{6-

(‘_1,_ ﬁ:t% ﬂagqo él_p§f) %irr\;[g-tyhglr]' neﬁéylyg{ IBISOFP%XJ -piperidin-4-yloxy)-1H-indol-2-yl]-

(deth®midng - pyrrolidin-2-yl) -ethoxy] -1 Hindol-2-yl}

[(g)irJfﬁiléxgd 181'r1?ﬂn-{7-?¥) h[lgqgnigqupwla&i%nmn -4~ Xlgxy) -1- (2 2 2 trifluoro-ethyl)-
IH’rm.dn!ﬁQpﬁb-l ?moyllef met hanone,

? ao?ﬁrmr Slxiis%bfdisynp%emﬁacx)yi&wmiﬁidoazwl] -(4,4-difluoro-

hanone,
[P@QT ndo aWFYOHdIn 3 onxy) 1H i ndol - 2-yl ] - (4-

r[EI(WMkolﬁb?ﬁEplﬁéﬂ'ﬁlh %‘i’lbxy)nﬁ-(hw%ﬂuoro-ethyl) -1H-indol-2-y1]-pyrrolidin-1-

- ( sopropyl - pyrrolidin-3-yloxy)-1Hindol -2-yl]
= “r%’é‘}%%y pi peridin- |-yl)- nethanone,

[[6=((l Jlscb}ﬁ'opqu?:lpér-lqhwtt ok (232 thontlya))rq_-eﬂxy})dﬁﬂ -ipdglt2-yl]-morpholin-4-

Yﬁ)ﬁﬁr - met hanone, 15 azepan- | yI [ 6-
( propyl pyrroI|d|n3 -yloxy), -1 Hin

(aét-dhﬂngmplpe(lglrﬁl-grl)n[&ﬂy]sopp@p prﬂdup-%yﬂ) -1- (% 2]2 trifluoro-ethyl)-
[1§- &&ddlSzQﬁ 1 9Rthafdfer 0! i di n-3-yl oxy) - 1H-i ndol -2-ylI] -

4 a0 g Bipgridisy 17D HenvsirgPiss D Tt -HgBropypiasFgicg viow)-
| NEE- 901 - %aﬁaml met hyl - ani de, 20 |
(zé( é\ﬁgp%on bf{)%%}flﬁﬁi tyn a[?$-{}g{sbgrorﬁiﬁﬁ%leﬁé%lzl-%%fyﬂq Qllrléﬂ?léﬂéslxlfonyl- 1H-
[ibdél-2+91] anéth@dene opr opy! - pi peri di n- 4-yl oxy) - 1Hi ndol - 2
[%Hr B bifallp ST ARG S (-oprgplpiperfip Aoy gndot- 141
egidnonehi onor phol i n- 4-yl - et hanone,
(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1-methyl-1H-indol-2-
yl}-methanone,
[5-(1-cyclopropylmethyl-piperidin-4-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone,
[5-(1-benzyl-piperidin-4-yloxy)-1H-indol-2-yl]-morpholin-4-yl-methanone,
(4,4-difluoro-piperidin-1-yl)-{5-[3-(methyl-propyl-amino)-propoxy] -1H-indol-2-yl}-
methanone as formic acid salt,
(4,4-difluoro-piperidin-1-yl)-{5-[3-(ethyl-propyl-amino)-propoxy]-1H-indol-2-yl}-
methanone as formic acid salt,
(4,4-difluoro-piperidin-1-yl)-{5-[3-(isopropyl-methyl-amino)-propoxy]-1H-indol-2-yl}-
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[ 5-fluoro-6-(1-isopropyl -piperidin-4-yloxy)-1Hindol -2
-yl] -piperidin-1-yl-nmethanone, 25

w3edsl1asme- 6- (1- i sopropyl - pi peri di n-4-yl oxy) - 1PeTmeei05/806303

-yl ]1-(4-nethyl -pi peridin-1-yl)- nethanone,
[ 5-fluoro-6-(1-isopropyl - pi per?§i| n- 4-yl oxy) - 1Hi ndol -
yI] - (4- met hoxy- pi peridin-1-y nmet hanone,
kil dndaE 95 ﬁ,r&ﬁcécq@mtopyl pi peridi n-4-yl oxy)-1Hindol -2

I th , .
ooy )3 G pTPOYBr b Peopoper 1Hrindaky lggethanone
Ls&)!rinﬂduiﬁklsa&- yl ] - met hanone, 5-fl uoro- 6-

g‘%—% 2 -g%}l(logr)ﬂ%e” ditlﬂﬂl}é lg%,lyg 44%—'Ell-ﬂlugl('joqlpl(i)erzidf:nzjl %XXI {h%none as

IoratlhyctldSal’(,l i sopropyl - pyrrolidin-3-yl oxy)-1Hi ndol - 2-
(el bt I et i Spol g

meghapiohe agfor {m‘éaql sadt,y| 35 met hanone,

(4*4 ‘&*ﬂh&b% &uﬁhlle?lb 13- éh 6-¥3- ahme{th 1£1§§1d1n-1 Ylf propoxy]-1H-indol-

5
|so rro ﬂ yoxy -1H i'ndol -
on%as r%qu}cﬁéﬁag pi peridin-1-yl)-

K§4(&ﬁ)or6-p1paﬂhﬁmyﬂ)-QSJ(B-thIofhdil Bolitl-@sy¥prdpoxy hdbl-mﬂoylZ}yl
123716 PCT/ EP2005/ 006303

n
Wﬁ?"(”gf‘eis °§8’6?%%€F éﬁyrrol i di n-3-yloxy)-1Hi ndol - I—f/
{py+difbhordipipdridih- Ivgl) H{a+]3+{2,5-dihydro-pyrrol-1-yl)-propoxy]-1H-indol-2-yl}-

%@%@ 'aywr&lfa&& 541@“ n- 1- yl)

Fidin-4 1Hin cil-2-yl] - .

tdifheare; plpendmdl-fll)ﬂér 3 (QTWYlo@erﬂldml-y) propoxy]-1H-indol-2-yl}-
Er@e‘tl(ﬁxoﬂbﬁ?fdrﬂh@acldh’élt,pr opoxy) 1H | ndol 2-yl L

d‘;ﬁ non;%;yerlc]gpﬂ ﬁlsgp [3- (§,|5Ic1s/}f%{uh dimae %—pyrroh in- ]I-yl)-propoxy]
(lﬂ-i‘}rddl-le frethizinpaé heformic-acid salts- f | uor o- 6- ( 3- pi peri din
%,4%1%1? g%%é%%dlﬁf%gl? qg [r’% 2(3@’ l#ydroitglé)égjx%;ﬁam-yr? dgﬁopé)xg)l H-indol-2-
yl’}anﬁﬂlahmne—a@ fytmivecidaabne,
gtf' 44diﬁlﬁctxjo§;ﬁf)§r %Pﬁgfg%% ](F'y 1)116t1{Iylaén1no ZPY§r0(l)l)c(l)l/n- -yl -pro olxy] -1H-
irdolQey irln}e ananeaa forenic acid sal
(4 4%ﬁﬁ&ﬂo%{i&’icﬂlhpﬁ?)q5f(33p1%ér)d1ﬁ5 #_Epﬂo?@ﬁf)oﬂ-ﬂmcﬂbl%ﬂ] Ghethanone,

i ndol

ﬁétcﬁé ﬁeplpfgf in- ]diy 1 éc‘r” dnm}{nb@ppdli H: Brop ?l—l[-]mdol 2-yl]-methanone,
lS-EESJMM cﬂﬂ(ldrol-plpﬁfl&lﬁyl-yblemepd)}djl ﬂ{-ﬂ—lgdcﬂ)-)nyl}-mbrphdlnhAallynethanone,

U Gregop BT ineRdin-trvioxp)-JFindgl-2-71]-mgrpholin 4-yl-methagone,
randphhmgpﬁuﬂca@lzaéqeptabie saltshereoft hyl ) - 1H-i ndol - 2-yl ]
- met hanone,

Particularly preferred compounds of formula I of the present invention are the

following:

morpholin-4-yl-[5-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl] -methanone,
[5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-morpholin-4-yl-methanone,
5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid tert-butylamide,
(2,5-dihydro-pyrrol-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl]-methanone,
(3-hydroxy-pyrrolidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1H-indol-2-yl]-
methanone,

5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid ethyl-(2-methoxy-ethyl)-
amide,

5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid isopropyl-methyl-amide,
5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid (2-morpholin-4-yl-ethyl)-
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[
1-cycl opropyl net hyl - 5-(1-i sopropyl - pi peri di n-4-yl oxy) -
wahkeisndsiie 2-yl ] - (4, 4-di fluoro- piperidin-1-yl PCT/EP2005/006303
- met hanone, [5-(
1-i sopropyl - pi peridin-4-yl oxypsl-(2,2,2-trifluoro-ethy
I) 1Hindol -2-yl] -pyrrolidin-1- 20 yl-nethanone,
1 i sopropyl - pi peri di n-4- onxy) 1-(2,2,2-trifluoro-

%qop%?»gr? -S%ﬁ%rﬂ?l% ApAste e dnlE A o et

aﬁnéeyloxy) 1-(2,2,2-trifl uoro- ethyl) 1H i ndol - 2-yl ]

51{1E %Qﬁv&y %yer&hﬁ ??ffo ’2 Ha'hﬁoﬁ & rbgi}ﬁ'lca gy(ll)ezh)[l-plg(ersdln- -y)-

-1 'sopropyl - prperi
ahtide,ndol - 2-yl ] - et hanone, (4, 4-difl uoro-piperidin-

l - -4-yl H-indol-2- ld--l- thnone,
téx iopro%yl pl%er duF1)|4p)é oxy I1n Al,ngo l% Xfro idin-1 yﬁme t??nx
[ (lrlmppﬂ -Rip§ridifdr Herenk1-mdol-2-yil-morp o in- one,

(641 Lifoptopylipip@idinAi-fleky d)dmendolmyl@qwhéthsx;( _pipesidir- iy}
peridin-4-yloxy)-indol-1-yl] - 30 ethanone,

r’(‘ﬁfi‘ﬁ D% | uor o- pi peridin-1-yl)-

(3¢ diflusappippsitlinpl 4y F [i56( lmsdprppyixpiperidlm pky)-1H-indol-2-yl]-

IH-|ndoI 2- yl] -nethanone, [5-(l

e | met hyl - pi er|d|n4 loxy) -1 H-in
5—(/;1?150}) g%merldmif-l-y‘i) " Haindple-2 %arboy)é})fhc acid [2-(2- mealyl-plperldm-l-

b‘1 p| peri di n- 4 yl oxy) - 1Hi ndol - 2-yl ]
ﬂ I n- 4 >t hanope

[@4(&) &lmmy&mrg ndﬁﬂpolcyg,—%?[ 1{n§ol- -yl]-morpholin-4-yl-methanone,
(631 Cisspropyl= paﬁmh @ymnp))mnﬁaaxyjyl] -rhokphotint4-fl-miethanone,

(ggt E%&S?qeagpgdﬁ-gjé{f)l %—Q lfo%o?yl{%lpendm—zl-yloxy) -1H-indol-2-yl]-
théthaséney| - pr opyl - am no) - propoxy] - 1Hi ndol - 2-yl } -

(2121 gﬁgggqeggr%gﬁ%r fnérf) @Qfsgat%y' {(1 ésopfopyl-plpendln -4-yloxy)-1H-indol-2-
Bl-tietlmpoopy | - met hyI am no) - propoxy] -1 Hindol-2-yl}

\EQ &%ﬁé&ﬁ%@ﬁﬁ nPQH)EBZ@pébP%?? Biperidior-4 pRemathoxy-ethyl)-

ormc ac di f oplperld n-1-yl)-
{fé-lll@lﬁ]’lﬂﬁﬁtg?lwnf yl - propoxy) - 1Hi ndol - 2-yI ]
@Hfﬂ%ﬁ%‘—@lpeﬁﬂlﬁ-l)fymfs @icisdprolyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro-ethyl)-
e
[a%ydlo@ﬁéﬁylmét&yms-cdiﬁéapwopylfplpatdlm%ylgxﬁi-I)H-{lgdol 2—yl] (4 4- dlﬂuoro-
ﬁ}g?ﬁiﬁpﬁ%ﬁ énpo%re' di n-1-yl)-propoxy] -1Hindol-2-yl}-

orm t acid salt,
[(54(lmdpmpyioplpquthecl-ymxm-1—(912)2— ifluoro-ethyl)-1H-indol-2-yl]-morpholin-4-

)[l%lé rgorf%l S- d| mat hyl - pi peri din-1-yl) - propoxy]

(4,4- d1|ﬂr1]10ro plperldln lmf) Pa? qusgpraoSpy plperlalnqily?oxsy?-llt-l’nethanesulfonyl-lH-
indol-2-yl]-methanone,
1-[2-(4,4-difluoro-piperidine-1-carbonyl)-5-(1-isopropyl-piperidin-4-yloxy)-indol-1-yl] -
ethanone,

(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1-methyl-1H-indol-2-
yl]-methanone,

[5-(1-cyclopropylmethyl-piperidin-4-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone,
(4,4-difluoro-piperidin-1-yl)-[5-(3-pyrrolidin-1-yl-propoxy)- 1H-indol-2-yl]-methanone
as formic acid salt,
(4,4-difluoro-piperidin-1-yl)-{5-[3-(2-methyl-pyrrolidin-1-yl)-propoxy]- 1H-indol-2-yl}-
methanone as formic acid salt,
(4,4-difluoro-piperidin-1-yl)-[5-(3-piperidin-1-yl-propoxy)-1H-indol-2-yl]-methanone,
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10

(4, 4-difluoro-piperidin-1-yl)-[5-(3-thionorpholin-4-yl
weps@pexyy - 1H-i ndol - 2-yl ] - methanone as formn cPaciE#2005/006303

gakg, (4,4-difluoro-piperidin- | -yl)-{ 5-

5-di hydro-pyrrol -1-yl) POX -1H i ndol - 2-yl } -

nmet hanone as formc acid saI?jip V] &

[5(§1 %yzc%ri%ﬁ?{ﬁ%éﬁd?% r4: ﬂb}ﬂl-);li-}gjlu%d%%) 1O—m(irpholin-4-y1—methanone,
Xy

andmharméwtz:akbrqccepf pealsdh@pef as fornmic acid salt,

(4, 4-di f | uor o- pi peridin-1-yl)-{ 5-

[ 3- Ebebinlly prefdravdsrelilrEoliowing yompbundsof ferphyla podihepydsent
1H-t| ndol -2-yl } - met hanone as form c acid salt,
‘“(Vﬂnbfo’ﬂl fluoro-piperidin- |-yl)-{

El(cﬂ&bhwﬂﬂbx&-pmmdm ilfyilﬁprdpqu)-lblr imdok3{yl]-methangng,- 2-
[5)/ h (ffh%l'[lg olgcifipef?lgk}a Fﬁ F?@l%—gr ??hg}uﬁglt %1 methanone,
(2}5-|ddh}1ddo-|pyl_l_roy|1 b Esoﬁo;sg]fmpy]. plipﬁaéqn @y&gq)—ﬁgrwgﬁg% é(ﬂ a:glethanone,

| (4.@= - 22-v1l-
(3{ B{’{Pgﬁg%’ghrglhgﬁlni-iyl) 4. (45?%%3%5 ﬁhclﬁﬁffoflbﬂy) ~1Hthdel-2-yl]

Hhaneafone, (44d|fluoro pi peri di n- I-y)
5I(5 1§6’pr6?fll¥ipéﬂ1dln4 -Hibxyh)r KEDGdole-2kearbukylic Zeigf isppropyl-methyl-amide,

Ao SIS R
[5-1Hisopeiepyl- &pdrﬂdiméfyﬂxhly[)ﬁlﬂ-mdpl-:zrm in-4-9k-methanone,
[;{—ﬁb—ﬁsgﬁo%pﬁ{l] ff;gﬁ&@{ %&ﬁz'ﬁi b1 nﬂe'thdﬁd@#er)@mh}yl)

and phar maceuti ca
nethzonabl e sal ts thereof. Particularly preferred

(&%Wsp En&ﬁr qu(19§0;>%@1@119@% diylag)t i ndul2-yl]-

rpho i n-
H[ 2{1!911191 perl d| n- 1- yl - propoxy) 1H i ndol - 2-yl ]
:{% Fidin-4- loxy) -1H-indol-2-yl]-morpholin-4-yl-methanone,
Qi

nglsé ]ﬁpg}p %\p-h@ﬂgﬁgﬁ%oprgpﬁ p?ﬁ(éf di&'iﬂrlf}'{’ﬁl riiNddi- -2-yl]-
n&t]ﬁa]ndlngp?ropyl {JI peri di n-4-yl oxy)-1H i ndol e- 2- car boxyl
A BN LD o L iy i
yirmptthanomes, ( 3- hydroxy- pyrrolidin-1-
(h2: cg]ﬁubr%olﬁiaeﬁanh flmqsl(@llgbﬁowl@syan&hm y‘ldﬁ;lv)-IZ(ng]z -trifluoro-ethyl)-

151 (rggl.ql opt G'pﬁf/]l‘anﬁinﬁ’erl di n- 4-yl oxy) - 1Hi ndol e- 2- car boxyl|
(4@ cﬁﬂh@roeﬁlbﬁhdlml M [Bayisirbyyl)pipenididet-yloxy)-1-methyl-1H-indol-2-
trh|asg ropyl - pi peridi n-4-yl oxy) - 1Hi ndol e- 2- car boxy!
B%"Sopr opyl - et hyl - am de,

[5—((1 kvtlspmqupipepdpehythmyr)-AHyindroW yi]l-momhﬂl@-wbawﬁmpe’

a&@fﬁgﬁgﬁ%@lgﬁ@%&%’t@eﬁaﬂ ﬂﬁ}éb\ﬂ ) WD 2005/ 123716

5(1|soro | - pi peridi I
iC Me?@o%¥§@%h§rmacgugpﬁl§@ ox a)bl%#\itég e compoungs 3%yfjormula1

and the pharmaceutically acceptable esters of the compounds of formula I individually

constitute preferred embodiments of the present invention.

Compounds of formula I may form acid addition salts with acids, such as
conventional pharmaceutically acceptable acids, for example hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, salicylate, sulphate, pyruvate,
citrate, lactate, mandelate, tartarate, and methanesulphonate. Preferred are the
hydrochloride salts. Also solvates and hydrates of compounds of formula I and their salts

form part of the present invention.
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5-(1-isopropyl - pi peridi n-4-yl oxy) - 1Hi ndol e- 2- car boxyl
ic acid (l-ethyl-piperidin-3-yl)- 5 am de,
wO3esh28™epr opyl - pi peri di n-4-yl oxy) - 1H i ndol - 2PgTJEP2005/006303
-pyrrolidin-1-yl-methanone,
[ 5-(1-isopropyl - pi peridin-4-ylgexy)-1Hindol - 2-yl ]
- nor phol i n-4-yl - met hanone,

[5- (dosh Qﬂﬁwlfo@ﬁ £1 J:#Hﬁllvé oMé Qf(x\hbrééﬂyhﬁx@é?hc &arbbh atoms and can

-(4- matﬁoxy- [ er| I n- - nmet hanoné, P
egast in diefprn |06 Obﬁlﬁﬂg}’ PalreanPn mensgmpdures BB?WP%FS&@F? g, tor
é?caﬂl_}[)l/é %ﬁ'raﬂe'% o purk djastefidonies) enixtures of diastereoisomers,

TR %acﬁﬁle eF>'r %a'v&sms R ol et P prically

dcbivé foPnskan be pb'amdd foy exaniplabyeesolytion pf the Hademitds, by asyinmetric

hol i n-
s[ygnHF 15 0L 8%’“6 + pl perl gé}ﬁ ("c?: gtog_al_ph}'] dotlhac a}adsorbens or
elua;ntbﬁﬂieunvem:phe ese forms.
(3,3-difluoro- plperldln 1 yl) -

[ 5t (R Wil B8P Biﬁéhaféﬂpﬁﬁt e BorhpyhRdeYof girtral fdehul-Tith this invention may
met hangne,

he qlg{yspgeﬁl}at c(tlfnfﬂsgggl,%y&y %I tg\{lé%gqralaﬂvgf V%l}r%];(?%e cip_gbl%%f qonversmn

ba%k o Eﬂe dreitenpdRnd 20vivo. Physiologically acceptable and metabolically labile

4-.di f di 1 J
et RS LR b G AR i
vine hrealoneithin the scope of this invention.
(4 4-di fluoro-piperidin-1-yl)-[5-(21-isopropyl-piperidi

leetidr a%{)&% ofthe préskiht i PérioRl i e)prodess for MBOmmBufét thre of

-net anone .
qorapannsisiof Syrmrele hgs deﬁn(:ciab%pwbﬁsb PIOFEHTOEICH- yI oxy) -
1H i ndol -2-yl] -(4,4-difl uoro-

pi peg) @hdtinka/dompiindafiéieformula II
[ 5- (1)I i sopropyl -pi peridin-4-yloxy)-1-(2,2,2-trifluoro-
et hyl)-1Hindol -2gtl] -xqorpholin-4y yl-nethanone,

(4, 4-difl uoro-pi perith =N, -
[5-(1- |sopropyl plper y>o"‘-1 nethanﬁsulfonyl-
H indol-2-yl] - o7 1- N—FR° '
[ 2- (4, 4- dlfluoro plperldlne N cqgﬁonyl) 5- (1-i sopropyl

- pi peridin-4-yloxy)-indol-1-yl] - ethanone,
(4,4-difluoro-piperidin- |-yl)-

[ 5- ( WheRaPXoRYdndiR nre hodefinéd hexeirybeforevardhy| - | H-i ndol -

L3
E’EX?JiR %’r‘a%ﬁf o@% ?Fé‘m’yPﬂbe.rSE? fsc}{’n- 4-yl oxy) - 1Hi ndol - 2-
with anrabaoblobéf the forppulad hanone, 35
(4,4-difluoro-piperidin- 1 -yl)- [5-(3-pyrrolidin-
1-yl -propoxy)- 1Hindol - 24pliet Met hgmone as formc
acid salt, (4,4-difluoro-piperidin-1-yl)-{5-

! i HS }?vhg%:nh é.e%spg {igiline(cjll hre]:reln %ei)oregJ ropoxy]
in the presence of a trialkylphosphine or triphenylphosphine and of a diazo compound to

obtain a compound of the formula Ia

4

R \ X
Rs: C :N N—R? la

wherein R? is hydrogen, and optionally alkylating this compound to obtain a

compound of formula Ia’
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- -nor pholin-4-yl -

met hanone as formc acid salt,
(4, 4-difluoro-piperidin-1-yl)-

wOBesA2pitper i di n- 1-yl - propoxy) - 1H i ndol - 2-yl ] PCT/EP2005/006303

- met hanone, WD 2005/ 123716 PCT/ EP2005/ 006303 -28
[5-(1 -cycl opropyl - pi peridin-4;yl oxy)-1 Hindol -2-yl]

- nor phol i n-4-yl - met hanone, aﬁ%ypharnaceutlcally
acceptabl e salts thereof. ‘Especially preferred are the
foll owi ng conpou Rhs il a |, Xf the present
invention: 5

mor phol i n-4-yl -[5-,
2-yl ] - met hanone, 3
5- (1-i sopropyl - pyrrolidin-3- dﬂd&y) 1H i ndol - 2-yl ]

- nor phol i n- 4- yI met hanone, (2, 5-di hydro-pyrrol-1-yl)-

[ 5-( |so 3Q i di n-4-yl oxy)-1H i ndol - 2-yl ]

- et g§ EJ%&W’ﬁ)?@vgxy-pyrrolidin-l-yI)-

zirﬁhfdemlsedpr opyl - pi peri di n-4-yl oxy) - 1Hi ndol -2-yl] -
glgﬁ'ﬂl e C(;II‘H ound Obtaléled n}fo a pharn)'xaceutlcallg acceptable acg)d addltlon salt,

H' n- 13 MI r opoxy¥- 1H i ndol -

| opr opy - pi peri [Ffoxy)-1H1n car boxyl
oraltgenativelyopr opyl - met hyl -am de, [
5- (1-i sopropyl - pi peridi n-4-yl oxy)-1Hi ndol - 2-yl ]
- py I')Qdduliflg 4 c¥npBBAd: aﬂﬁﬁﬁula v
[ 5-(1-isopropyl - p| peridi n-4-yl oxy)-1H i ndol - 2-yl ]

[5-(1-isopropy|-pipe (O

et hoxy- pi peridin-I-yl)

(4, 4-difluoro- plpeks. 9

[ 5-(1-isopropyl - pi peridin-4- 91oxy) 1FL|ndoI 2-yl] -

met hanone, [ 6- (1-isopropyl-pip eridin-4-yloxy) -1

H" nggérfeﬁm el of RRRARELS rb‘i—léflas A&t aneréif before and the other one is H,
uor o- plperldln- -yl)- [

Uﬁbﬁn@§BB¢ ﬁ%mﬂﬂﬂldln 4-yl oxy) - 1Hindol -2-yl] -

met hanone, 20

(4, 4-di f1 uor o- pi peri di n- IHNR'RE1- i sapropyl - 5- (1-i sopro

pyI pi peri di n-4-yl oxy)-1Hindol -2- yl] -nethanone,

i fl Q-pheri d (1- |sopropyl pip
e ri dWﬂerﬁlrﬂL/? ATy ‘3&?]‘%){’? 1)emf lI)%Jf((%lrsel‘)- eth 2)
thderbasit c@nditipns tmg:tljuan@n:empound of the formula I

(4, 4-difluoro-piperidin-1- yI)
[ 5-(1-1isopropyl - prReri g

- 25 yl] -nmethanone,
(1-cycl opropyl - pi peri / y 1H—|ndoh52 yl]

- nor phol i n- 4-yl - npétfancé nd pyhrﬁaceutlcally
acceptabl e salts thereof. F 4 hgyhore, the
pharmaceutically acceptable salts of the conpounds of
formula | and the pharmaceutically acceptable esters

of twherennias hyidrogén,fand mptianally aligilating thislcpmpgand to obtain a

gé)rﬂé&{r}&%fq’oﬁﬁ&l Lgr ed enbodi ments of the present
rnventi on.

R o)
m '
Ib
5 N —R?
R N—FR

|, R!

1FLindoI-2-yI]-(4-m
15 v

1- met hyl - | Hi ndol -

A

wherein R® is lower alkyl,

and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt.

In more detail, the compounds of formula I can be manufactured by the methods
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Compounds of formula | may formacid addition salts

Wi th acids, such as conventional pharnmaceutically
weacowspkatbe aci ds, for exanpl e hydrochl ori de, PCT/EP2005/006303

hydr obrom de, phosphate, acetate, fumarate, nul eate,

salicyl ate, sul phate, pyruvagﬁ%_ citrate, lactate,

mandel ate, tartarate, and nethanesul phonate. Preferred

gﬁé;gp%?\gsg’)bﬁhe%rg rtl?occﬂ %enqﬁt}?or mﬁﬂpléa‘lﬁg gﬁ%ég&ﬁ%&ﬁgds Appropriate

reaction panditiors fmh’éle pmcbwénal reactiontsieps arelopa0®/apessepekilled in the
ark, g%l’%?n%%éé@ﬁ@%@ %1the12r.%n§ﬁ&9ﬁﬂ? g\?all%le o Eiﬁjbé‘ plep&RH bydN&hods

nore asymmetric_car can _ exi st
analegors terthsrmeshpdsgiyanbeloy, é’YéH%Pﬁ?ﬁ?gEF‘é? iLedrﬂl %?faﬁﬂégescﬂteg in the text
ok b%fﬁﬁls.s, §H5ﬁnﬁﬂmd§ Rhowf hatHel2t. racemat es,
optl cally pure diastereoi soners, m xtures of

m XEhi BEORR oL BT Rt PaE e BESEL A sapy b corred
oﬁt iactquentibbormeneagertieymthetd roadesf Synthosengf the inyention are shown in
t}{e%ffén}c)l‘n' %p'ne?l{e ﬁ‘ﬁ? sl{lﬂscl%gﬁﬁ@rﬁfor r?iﬁgrgf{?ﬁ{e r@e}]ctlﬁﬁ BhApatiSication of

F omat o

ﬂmtrcstdunw@dn@e At lmownglo thege)in |Wég\’§t’éher6ﬁﬁ? lé'gsces used in
2l b1 Gin gnﬁ.&% ptigh Q%the'ﬁro&s&és hb¢e theRighficah®ivenidbvé fifless

conpo general fornmula I in thls i nventi on may
lllﬁiécaélféﬁoxﬁgﬂ:%‘g@r&t functional groups to provide

derivatives which are capaa:ﬁ of _conversion to back

to the parent conmpound in hysiologically

acceptabl e and netabolical ly | abl | e derivatives, which

are ca | e of cprodum ng t"ihe par enf) conpou o)
gepgy- or |% vivgyare aLs.o_m.t S
of thi nt igH qurhé?R%spect of the pFe it * -R'

i nvention its the process for the manufacture of H R?
conmpounds of fornula | as defined above, which process
conprisesyi a) reacting asconpound of the forwuga II
R&A X RENNR Il HRI1/ wherein X, Rl and R2 are as
defined herein before and one of R4 and R5 isi.-udﬂ and

the other one is H wth an alcohol of the fgrul@oHet
20 HO-Het 11l wherein Het is as defined herei I
before, in the presence of a trial kyl phosphi nefor
triphenylphosphine and of a diazo conpound to obtain

a conpound of formula, la R4 X _0
Het Ow Het N
N _pl
N N-R

Ic Ib

Compounds of general formula I can be prepared according to scheme 1 as follows:

a) The coupling of carboxylic acids with amines is widely described in literature and the
procedures are known to those in the art (For reaction conditions described in literature
affecting such reactions see for example: Comprehensive Organic Transformations: A
Guide to Functional Group Preparations, 2nd Edition, Richard C. Larock. John Wiley &
Sons, New York, NY. 1999). 5-Hydroxy-indole-2-carboxylic acid IV can conveniently be
transformed to the respective amide through coupling with an amine V (either
commercially available or accessible by methods described in references or by methods
known in the art; as appropriate) by employing the usage of coupling reagents. For
example coupling reagents like N,N’-carbonyldiimidazole (CDI), N,N’-
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zla RS NNRR3 R/ 25 wherein R3 is hydrogen, and

optionally al kylating this conpound to obtain a
woanpaasde of formula |a' WO 2005/ 123716 PCT/EP2005/006303

PCT/ EP2005/ 006303 - :30,: 4 - ala" R wherein R3is

| ower al kyl, and if desired, cgpverting the conpound

obtai ned into a pharnmaceutical1y acceptable acid

SR Bofimids B¢ LAl HlafinBprapPLEBACA bodiimide
Infdrézhlaride EDCH, 1-(bisimethyldnfino)osthydens] AHbé 26 triagple[4,5-
ﬂ%%]%&@-?—%ﬁigrege%&ﬂﬁo%g@s tg(ri-‘éﬁ?U?,fl—Bﬁﬁo i P8-Ben¥oikthzole

def h
GEPBT b, O hearcatripeal LTSN Notebraras (i tesiisoTRReTee (TBTU)
dethE ke R edully Rell Be eshpldyed to dffecPsulh traisfoRnwhien. oV fifkd it

I's hydrogen, “and optional.ly al kyl.ati.mn hi.s _conpo .
A e STk SR b5 SRR and v
the/prBehkd\bffizbale. Therdie neipartiedlar sestriation cal thy natue df the solvent to be
9:%&0&&5{ 'provided that it has no adverse effect on the reaction or the reagents involved

and that it can dissolve the reagents, at least to some extent. Examples for suitable solvents
include: DMF, dichloromethane (DCM), dioxane, THF, and the like. There is no
particular restriction on the nature of the base used in this stage, and any base commonly
used in this type of reaction may equally be employed here. Examples of such bases include
triethylamine and diisopropylethylamine, and the like. The reaction can take place over a
wide range of temperatures, and the precise reaction temperature is not critical to the
invention. We find it convenient to carry out the reaction with heating from ambient
temperature to reflux. The time required for the reaction may also vary widely, depending
on many factors, notably the reaction temperature and the nature of the reagents.
However, a period of from 0.5 h to several days will usually suffice to yield amide
derivatives VIIL

b) The syntheses of ethers are widely described in literature and the procedures are known
to those in the art (For reaction conditions described in literature affecting such reactions
see for example: Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY. 1999).
The transformation can be affected by employing reaction conditions which are
commonly utilised in the so called “Mitsunobu reaction” which is known to those in the art
and widely described (Hughes, David L. The Mitsunobu reaction. Organic Reactions (New
York) (1992), 42, 335-656.) We find it convenient to couple amide VIII with alcohols
HO-Het II (either commercially available or accessible by methods described in
references or by methods known in the art; as appropriate) under conditions employing a
phosphine like a trialkylphosphine such as tributylphosphine ((n-Bu)3,P),
triphenylphosphine (PhsP) and the like and a diazo-compound like diethyl-
azodicarboxylate (DEAD), diisopropyl-azodicarboxylate (DIAD) (optionally polymer
bound), tetramethyl azodicarboxamide and the like in a solvent commonly used in such
transformations like tetrahydrofurane (THF), toluene, dichloromethane and the like.
There is no particular restriction on the nature of the solvent to be employed, provided
that it has no adverse effect on the reaction or the reagents involved and that it can dissolve
the reagents, at least to some extent. The reaction can take place over a wide range of
temperatures, and the precise reaction temperature is not critical to the invention. We find



converting the conmpound obtained into a

phar maceutically acceptable acid addition salt. 20 In
wonows/1detiai |, the conmpounds of fornula | can beCT/EP2005/006303

manuf actured by the nethods WO 2005/ 123716

PCT/ EP2005/ 006303 -31 given.¥l ow, by the nethods

given in the exanpl es or by anal ogous nethods.

ltﬁgg%éth?%dﬁ@é ?arrf Sgtfdélb %&gwm h@ﬁﬁagfffﬂmfaf(tﬁalufrg ?mad'mke to reflux.
S | |
The tlmesmmm%‘g FRRTEISHAR nag ko] th‘@’f“og’oﬁfFP&P?H“&|%m5‘%?fa“°“’
n@%ﬁl y'the h@gﬁén %ﬁpd@ﬁuﬁr adahedathye ofthéingents rikbwrg'gu @ pevod of
t he ods_giyven
fiogt QP eSS Bt 1 o BlioPES R RRE Btk T
by met hods known in the art. The preparation of .
5 crGomponuds wfmigbt brerthe finabprogpess.frossier they pright qmlqﬁlal}»blae subjected
Qr ('t;ﬁs@gltgf@ eplifl V&?&Utﬁ@ fdddle RH will béghbstithted %Vilch@érlaﬂwl substituents

Reses the inve n are sho
throlugb arengtion withan a%ﬁ'éa tmgagery- 5%‘&&?%‘%‘?’01\3& rl}sfl‘? wgsugla types of
tiaR§fofRaGsH a¥e vaady Besctibedmtliteratiné and Reowe saithosep the art. The
r%a{gggg %lg@ﬂ{egcag‘% ?‘Htaﬁ(l) gtbegp%gsggae or a%g?n%e toﬁa I@@th and Hreferably in the
10 pe@esde dfaibase. Solverte like N sisathyl Iaaawntdq:eteﬁuay}’dmﬁﬁam& HF), diethyl

% v ecP abov ed H&; 1&5 %[% &EN@R]%@ {l«r‘%ﬁ_ Tere ﬁrﬁd\'}lﬁfrﬁcul%ﬁﬁ@tlén on the

nakrélef the Isblvemietp beempB)yediaprorided t_l)at NI has po pdvensegftegs on %e reaction
o%ﬁe&%eélltanvgpéH’Mt RlawenRev! thé phapeits ak leastito Beme extent.

accord INng 10 SC

1
sl thageastion i A Pt 1A RFHPER OLATAHB S ablf i e Nakl
15 DBEAT NRRSD 4hd the ﬁk@ﬂﬂk&ea’tﬁdn thetahe peclovera wide rdnggmfl

i 43 o SRR HUED A, e i
i€2onVBhient tGO:ﬁtrlyeheﬂRI reaction gath keating frgtroarnbxenbwmemture to reflux.
’[%J I&ﬁger ]:':f% e ar g@gﬁaaﬁrpﬂ\%’ @5@9%&%%%&2 SdeRle éggh tn'la%z factors,
nb@ﬂﬂ}) the&eman@myperﬁtme en@tl'@g){ab\gg gfthe reegents; Jowsper, a period of

20 Y %%b&fmggw G RARY QIfiRColyRld iR tithsqoagidunds ki de

coupling wth an amne V (either

Alternatively, compounds of formula I can be prepared according to scheme 2

below.
Scheme 2
: HO Het : N OH
IX X XI
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commercially avail abl e or accessi bl e by nethods

described in references or by nethods known in the
wanbgs/1asriappr opri ate) by enpl oyi ng the usage oPCT/EP2005/006303

coupling reagents. For exanple coupling reagents like

N, N - car bonyl di i m dazole (CDI),, NN N W) 2005/ 123716

PCT/ EP2005/ 006303 - 32 d|cycléﬁbxylcarbod||n1de

h %Sé%rhng % %géﬁ%?&@ ngéf%%fwﬁe ?{‘I 9%& no mat )ﬂ%gldse j)f formula

I-cahtbe pepradrasdelbdws: [ 4, 5- b] pyri di ni um 3- oxi de
hexaf | uor ophosphat e

cg"féﬂg%érs Wi@[‘rﬁﬁlﬁ Kare: Ig'ié BI Rbfi RBEAS ﬁmhrcarboxyhc acid ethyl

enzotriazo tetr 0
ester L%and 6?'@56?’&‘%180’(‘ seriped ghova ?R@Eﬁ& g‘iﬁ’ﬁé? 3fled
‘W{tgumumwed to affect such transfornmation.
find it convenient to carry out the reaction in a

eé é’&f HWOBPS%W%HM%% e%ﬂ?mgw % 8 Wed dLids!dFformula XI under

no _par ar restriction
tesictdoaditimns;for @crantnlmb)smun@hﬁnum hwéroxshrpn@wu:drrﬁc as/3 bisg.
that it has no adverse effect on the reaction or the

f? G3d gﬁiﬁg of f&Ylﬂh}éggt art@gﬁg)e?rgéacg(etﬁ gﬁﬁ[‘arijélﬁﬁfé:déf goxltcnlﬁﬂa V through a amide
cwpﬁag» peocsdiirgander conditipnsig EreSBﬁ?fd ‘géeﬂg EAbAlinfe

(DCM, dioxane, THF, and the |ike. There is no

g)aFHe' ifdblay Ib'afpht be the@rsived pﬂ@dutt@,thmeva‘ﬁ thelrenightseptionatly be

@Eétegfto 2 gﬁ’@steﬁg?{lqﬁgyp%l&ggg{i‘:? nﬁ&c oy e%)%%e 'uﬂdélrﬂo"}nt c) to furnish

the degitedsconfpomndhldases i ncl ude tr| et hyl am ne and
diisopropylethylanine and the like. The reaction can

takeyf g{,’ E5mPoutfisI5F HANKE I @4n bEPRBARE %E&ﬁdm%ﬂﬂ séHeene 3

reC|Se rea |Onte er at ur IS not critic to. t 915
el Foneomplite s SiresReCiBo AR ISR eptiopal Ateigg Hord
érﬁﬁﬁbhﬁﬁcé!ﬂytﬂilr@ Saftinyomatesils syfingfious slesvaefaaNHpeotected-3-

ime required for the reaction may al so
I!?/)EF “ﬁh"‘&ely depending on many factors, notably the
reaction tenperature and the nature of t he reagents.
Fb\AES/taftlngifr(nﬁ 5Hodraty-frdote-2-carblexylis asisleshyllesengempppnds of formula

i;?u%éyrg arf(;]ascfgu&g?yl eld am de derivatives VIII. 20

e€ses of ethers are widely described in

literature and the procedures are_ known 0
h){Bhesthers pbformada XTb precspATed BA 20K 8@%%&?1?3 Eifbontic acid ethyl
%gérqx&\lﬂgﬁgg@gbga&ioﬁg gﬁwalswe fifidergntits) of exeygdatied
nsf or

Pfenabiasactiors s YL SPORIEUARG Ehrpyhitrt Bolgiypabony! (Boo)
Qﬁubﬁér@ﬁk?hdﬁ&ﬂrb‘dh&le@n&@@nd theNide; eithrek comlliﬁerdlﬂ%\'allable or
The S o ti.on .ca
<ERe LGN BRL HomEoanrirapseshe By MR iin o ar o
iﬁ}ﬁ*opnate)a.’o-lpyﬂolidihbk(klob& howegger alse” apnhcahlﬁ foz rageswif as appropriate)

g%’v&p the art and wi dely described (Hughes, David

e M tsunobu reaction. Crganic Reacti ons (New

York) (1992), 42, 335:656. nd. it conveni
bdlhsicempeiads of PImNat)qHa‘F&S‘HBFerm intp the frge %‘é‘? Wé'Fr basic

g&{mﬁ&gsl ng leYarapiR ]gblyaiaing 1RhivacbrRekide ﬁ‘ldjij)l}(lyéltam base and
SCri in .reférences ods

gﬁ}sequgg gﬂmss prirmedates ars Icmé]g%ca gvlletﬁx Shunies r&%gﬂnﬁlg V Hﬁough a amide
coupling procedure under conditions as described under point a) above to furnish

compounds formula XIV.

j) The N-protected indole derivatives XIV are further transformed to the respective free
amine through cleavage of the PG by suitable methods for instance in case where PG =

benzyl the protecting group is removed under hydrogenolytical conditions widely



30 phosphine like a tribuyl phosphi ne such as

tributyl phosphine ((n-Bu)3,P), triphenyl phosphine
wORhBRR3And the |ike and a di azo- conpound | i kePdiraPps/£06303

azodi car boxyl ate (DEAD), diisopropyl-azodi carboxyl ate

(DIAD) (optionally polyner hagind), tetramethyl

azodi car boxam de and the like 1 n a solvent commonly

iﬁiﬁ e'drl{lglr&lé‘turé R8s 1ﬁ’fe'?§1feﬂﬁfk§ atd é;ﬁvérﬁéﬁtﬁmmﬂ&@& wah@ suitable

, uene nmet hane and
lgtngrangent unéfrr%fﬂ%}g £oR PPWO&%V%@S%H{@F émgi 3?{8’3“"38%
sol vent to be enployed, provided that it has no
k'jq‘héﬁﬁ&olei Idemighobe ﬂi&&lemwb;irbdﬂct@,rhow&eert they eriplst optlonally be

d h d I .
R T T Y R

5 thededredraangeuotls Iet enper at ures, and the precise
reaction tenperature i s not critical to the invention.
W find WD 2005/ 123716 PCT/ Behemses3 006303 -33 it
convenlent to carry out the reaction with heatlng from

enpeopat ure t u he ti

t Nor may al sd v r?Hm4#£ﬂ;—d gﬁ
. Nnotably thdTeaction tenperature and thé

nature offth reagéﬂﬁs. However, a period of fron10fg <
h to several #Hays will usually suffice to yield the
title coppounds Ib. 5 xj Conpounds | b pight be Xiig
final products, however, they m ght [
subjected to a consecutlve step whi ch the indole
NH wi Il be substituted by |lo al)kyl substituents
through a reaction with an kyl ati ng agent.
Cbnditions connDnIy used4n such types of

trans .- a e muﬂely descr)bed in JiteLaty
to’t art. The “regetiRMNy ght
carrl out P prﬁggnce or absence of & so

and preferably i M thelslo presence of a base. Solvent§H AZ
like N, N-di ethyl acetam de, tetrahydrofurane (THF),

di et hyl ethsgv di oxane and the |ike are convenleﬁdly

used. There 's'no particular restriction on the

nature of the solvent to be enployed, provided thaF it

has no adverse effect on the reaction or the reag nfs
i nvol ved and that it can dissolve the reagents, at
| east to sone extent. Usually the reaction is carried
out in the presence of a base. Suitable bagesdnclude o
NaH, 15 DIPEA, Na2CO3 and the |ike. T eatl @
take place over a wi de range of tenperat S, aq N-R
preci se reaction tenperature is not critical to the 3 U
invention. We find it convenient to carry out the R R
reaction with heating fromanbient tenperature to
reflux. The tine required for the reaction may algo
vary w dely, depending on nmany factors, notably the
reaction tenperature and the nature of the reagents.
I—lowezenhcrnaavqhsrcpmouﬂdszd formwlad cn e peepagsdacser scheme 4
g& Jy. usual Iy suffice to yield the title conpounds Ic.
ternatively, conpounds of forrmula |I can be prepared
according to schenme 2 below. Schene 2

1
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O ~NN'oH HO/ HOHOHet HO

\ Od) Het-O\ Oe) Het-
/HR2 V Het-O\ 0 g) Het-O\ 0 N

HIlIl & IXXX R

wOoRR5/1BB11IN- R RBR2 HR2 Ic | b WO 2005/ 123716PCT/EP2005/006303

PCT/ EP2005/ 006303 -34 Starting from

5- hydroxy-indol e- 2-carboxylic sgcid ethyl ester

conpounds of fornmula | can be prepared as follows: d)
The ethers of fornula X are pggRafead from

5- hydr oxy-i ndol e- 2-carboxylic acid ethyl ester

under the conditions as descrlbed above under 0|nt b)
of the s@H@al  ed 5 "M Fsp H@act iapd )

cos of farmula X aransfon.med—l-n-t-;e th

Ro1 of fornula Xl R&der~basi c condigy onsPGF@r

exanpl e by using Iithiumdfydroxide rmnohydrate as a
base%) The acids of fo la XI are further reacted
with an amine of formula V through a am de couplll) g
procedure under conditions as drescribed under p&

a) above. 1o g) The indoles Ib mght be the desire
products, however, they mght optionally be subjected

to a subsequent al kil ald ng. reagti on as gjescri béo
h \-he desi r-ed—e@frﬁg nds
@- foyoar!a | can ? Doép#redN  OMe

under point c) to fur
H

Al ternatively,
according to scheme”3 beldw. enplified is a
sterespecific synthetic passway optionally startinq
from 15 enantionerically Eure starting materials
synonynous shown for N protected-3- pyrrolidinol.
Starting from 5-hydroxy-i ndp) e-2-carboxylic acid ethyl
ester conpounds of formul | can be prepared as
follows: h) The ethers of forrmula Xl are prepared
from 5- hydr oxy-i ndoFe boxy ic acid ethyl 20
ester | X under the co as descri bed above under
poi nt b) of the H@\g ‘ u@ﬁObu reaction” with
suitably N-protecte (PG fen tert-but oxycarbonyl
(Boc), 9-fluorenyl met hoxycarb nyI (Froc) and the

l'i ke; either commerciallygavailable or accessible by
met hods described in references or by nethods known in
the art; as

1) Starting from a suitable aldehyde, 3-fluoro-4-hydoxy-benzaldehyde XIV, the hydroxyl
functionality is protected by a suitable group (PG = benzyl, allyl and any other group
commonly used to protect hydroxy functionalities to participate adversely in any
proceeding reaction sequence) to furnish aldehyde XV.

XVl

m) Aldehyde XV is conveniently transformed to the respective indole derivative XVI
through reaction with methyl 2-azidoacetate (commercially available) under basic

conditions and elevated temperatures (Synthesis 1985, 186-188).

ﬁ) The removal of the protecting group PG can be done depending on the nature of the
protecting group and in case were PG = benzyl the reaction in most conveniently done
under hydrogenolytical conditions giving access to the free alcohol which as an
intermediate is subjected to a reaction as described above under point b) of the so called

“Mitsunobu reaction” to give access to the indole derivative XVIL

0) The compounds of formula XVII are transformed into the free acids under basic
conditions, for example by using lithium hydroxide monohydrate as a base and
subsequently those intermediates are coupled with amines of formula V through a amide
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appropriate) 3-pyrrolidinol (R or S however also
applicable for racem c, as appropriate) 25

wdeonisvasiltges. i) The conpounds of formula Xl || PaTA&EP2005/006303

transfornmed into the free acids under basic
conditions, for exanple by usi ['i thi um hydroxi de
rmnohydrate as a base and subSequently those

P EHhARRe By EQURLIEE ¥ delt AR A58 Yorh )T & furnich

rocedure un 1 ons
amnpesndsdﬁedlhfd@éfrfomﬂlnﬁ a) above to furnish 30
conpounds fornmula XIV. j) The N-protected indole

?sffTh\é%amesS[fmlgmade&hé 868 proéduiss hewews] th ﬁﬁgeht o tlonally be
espective free e.throu h cleav g of
b 1 Habnent GV R EreA e

e degired Bsmpéwidsdgi ng group i s renoved under
hydrogenol ytical conditions w dely WO 2005/123716
PCT/ EP2005/ 006303 -35 described in literature. Those

i nt eg\g%géc?ﬁ)ﬁi l?(;\% &19 QX bﬁﬂ&g éf ?I‘HME@B?&C I‘E n@lnventlon can be

suit ent un asl c I't1ons
gsngasan@bga@qn@s g topnd/ F revession @f dlsRa)sesmblch areoassocmted

W@l%@ ﬁldﬁﬁ]dg?otﬁrgf I—Blerleséiﬁoxq e%tab {Uf@délﬁdl&as&gﬁf@&l%sny, metabolic
Unj ec ubse

el drome K dieobalogisd ditebes il AreRegfipase, dementia,

tge-taitad ﬁ’férrﬁ)r? desfaesions childaopeitive inparm&hegnitdrerdeficit,@ttention
H Xl |

ée%]'t g)}pepé_n%y gﬁpaehﬁgﬂﬁsyﬁ}eﬁroq_alﬂ?m ﬁmﬁz}é& hwétlwyc?p %.)Simgrame,
Oafhindad’ s\tisehse, miiltiple Relerobty skoke,|dézziness, schizophrenia, depression,
addiction, motion sickness and sleep disorders including narcolepsy, and other diseases

er:pom{/ c) to furnish

including asthma, allergy, allergy-induced airway responses, congestion, chronic
obstructive pulmonary disease and gastro-intestinal disorders. The use as medicament for
the treatment and/or prevention of obesity is preferred.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

Further, the invention relates to compounds as defined above for use as
therapeutically active substances, particularly as therapeutic active substances for the
treatment and/or prevention of diseases which are associated with the modulation of H3
receptors. Examples of such diseases are obesity, metabolic syndrome (syndrome X),
neurological diseases including Alzheimer’s disease, dementia, age-related memory
dysfunction, mild cognitive impairment, cognitive deficit, attention deficit hyperactivity
disorder, epilepsy, neuropathic pain, inflammatory pain, migraine, Parkinson’s disease,
multiple sclerosis, stroke, dizziness, schizophrenia, depression, addiction, motion sickness
and sleep disorders including narcolepsy, and other diseases including asthma, allergy,
allergy-induced airway responses, congestion, chronic obstructive pulmonary disease and

gastro-intestinal disorders.

In another embodiment, the invention relates to a method for the treatment and/or
prevention of diseases which are associated with the modulation of H3 receptors.
Examples of such diseases are obesity, metabolic syndrome (syndrome X), neurological
diseases including Alzheimer’s disease, dementia, age-related memory dysfunction, mild
cognitive impairment, cognitive deficit, attention deficit hyperactivity disorder, epilepsy,

neuropathic pain, inflammatory pain, migraine, Parkinson’s disease, multiple sclerosis,
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Al ternatively, conpounds of fornula I can be prepared
according to schene 4 below W) 2005/123716

WOCIsER20605/ 006303 -36- Scheme 4 F CHO F CHO RBE®ERE005006303
O HXOw | PGOI M PGOI HNXIV XY XVI n) FO
0) FO-4 Ht.O)CON NRl Hegg, O HOW HRz If XVII

I'P) F\ O Het.ieqllr;l;]r\l O-R Rsla R Ig 1) Starting
! ’ 0 ﬁ ) . , . . , . .
S%B%nggzrzgféﬁg ﬁcﬁl}‘%zg)gy_ ben? ssion, addiction, motion sickness and sleep

: r . deh Xy, .t h
diseridars Biehdingnareolepsy %ge%ﬁse&S°§gﬁl‘ihé%sﬁ aéﬁ%‘ééﬁ%ﬁ@ allergy-
itdUted airway kasporises] cangestdmehr@iioopstmuctionpuinionatysdiseasoand gastro-

.protect. hydroxy fixnetionaliti t ' o
R o By B MeSR g B LR by s refrd
furni sh al dehyde XV. m Al dehyde XV is conveniently
t r arffednvention durther relatep trthewee phedsirounds pf fermila Dagidefined above

i {%’l%#]%tlﬁ%ﬁ%{}lh% g}‘\%vgﬁ? 4 bhtibeadesaidoAe alsdkRted with the modulation

S I M L D
ngg?oéﬁggﬁ \dﬁieas@f ﬁkfhﬂlr?g' &l&ﬁéﬁ?ﬂef? dBessedeR{entiaugbaeldtdenemory

I e.nature .. : . ..
PR e, L 5 By vt
Endanesilephy newopathioyskén, ihflanmgeorppyini oigrainenirkinsow's disease,

i ving access to the fre , i ch . D
TS 15, b S5l S0Bafs o, pogon o
andaleep dis?aierpin@chdirig)nag«tolem, angl th«tﬂ disgases ipqluding psthma, allergy,
a&%%&%ih?@::ﬁiaﬂ*%ZY%g@ﬁ%ﬁ,n g%%%ib?,gczrﬂraﬁi@ loBsteedtive pliindEnary disease and
gastzoranigst

cisdgra Rbe Bi<c CATRSNOF RgPHE o defined abov for the

treatment and/or prevention of obesity is preferred.

In addition, the invention relates to the use of compounds of formula I as defined
above for the preparation of medicaments for the treatment and/or prevention of diseases
which are associated with the modulation of H3 receptors. Examples of such diseases are
obesity, metabolic syndrome (syndrome X), neurological diseases including Alzheimer’s
disease, dementia, age-related memory dysfunction, mild cognitive impairment, cognitive
deficit, attention deficit hyperactivity disorder, epilepsy, neuropathic pain, inflammatory
pain, migraine, Parkinson’s disease, multiple sclerosis, stroke, dizziness, schizophrenia,
depression, addiction, motion sickness and sleep disorders including narcolepsy, and other
diseases including asthma, allergy, allergy-induced airway responses, congestion, chronic
obstructive pulmonary disease and gastro-intestinal disorders. The use of compounds of
formula I as defined above for the preparation of medicaments for the treatment and/or

prevention of obesity is preferred.

The compounds of formula I and their pharmaceutically acceptable salts possess
valuable pharmacological properties. Specifically, it has been found that the compounds of
the present invention are good histamine 3 receptor (H3R) antagonists and/or inverse

agonists.

The following test was carried out in order to determine the activity of the

compounds of formula (I).
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conditions, for exanple by using |lithium hydroxide
nmonohydrate as a base and subsequently those

wonv@rneds at es are coupled with am nes of for nBC&EY2005/006303

t hrough a am de WD 2005/ 123716 PCT/ EP2005/ 006303 -37
coupling procedure under condighjons as described under
point a) above to furnish conpounds described by

s, |f. might be the desired

g Bpti onal |y be subj ect ed

to a subsequent alkylatlng reaction as described above

undeBatpoitivin bipding ekparimertts weretperformed nsing BRIpcRtmemgranes
@fe Q?eacars'd%%behweakawgn %6 RAE 0, RbtahOHIWB0B3) 1.9 ‘Pfhaltrﬁa?col Exp.

sent _invention can used as medi canents
herapeitigs 39Ad18r218r eventi on of di seases which are
associated wth the nodul ati on of H3 receptors.

EX amah p@(ﬁ fidt@ Imeustafaeanisate (ﬁm&m&)}gg &hwhﬂ).\/vas incubated with

srreinagoncoieoneof HUKIGIRLTA S hipk F BPARERNONGE K6 10mb.

Womfspocific bindimg wak devgyniisédsingp00- fobshexcess ofeald i(Rio-
gﬁft*x)gibustanﬁhg aﬂ'lydf){hgogﬁfe' (Bbé nfw ?1?3] Qsﬁée\ﬂhjaﬁoﬁi)' THE fifibation was

pargied iomé at ropay tcmmmur@ (m ée_eas‘@ell pme@ slpkegsfer thre%h@m) The final
%%}él%n Lif %I!F #as$25054. hI‘KéiHBt!il?ﬁioﬁ wad SRS lgrl'apld filtration on GF/B

t k
hersdBraripaben wihaBoyL othapedibhen Teis SOAOUSHAIRE 290 g or two
st B heiltrafighy wadina@é G3ing & dﬂph&veswmyd theﬁhﬂ'r’[ﬂass were then

SRR e Rl Ve Bkt et S AP RRB hgrveting

ﬂwplaﬁemwetachmdm 156 °@ rfiat/ G, Ehesrivé aﬂdedfscmblé@mryﬂuld (Microscint 40,
gh ﬁré)'i ?rfjfac Qrfellz DN el Em)utnli] OF Rl 2tifiP6n ﬂﬁ‘el e Wal Qetermmed in

g onpound as
Redliand torabonderafter sh tha@ams:gbwwh%é eb%ﬂé?ﬁpgl at room
ggﬁ d8fur@nd/ or adjuvant. Further, the invention

tes to conpounds as defined above for use as 20

E'ﬂiﬁ Bhtins Bt o i HORR A G REN MR rlyO Be 7.4. Washing

BUEEA 50 PR MVERS- Ha) pof 7.4 bsd 5 aed MpChioHyGarmd6.6 M MNa€lipH 7.4.
with the nodulation of H3 receptors. Exanples of such

di se ohesi

neur STt g RERchYor RMARE LR GERE AEh ‘&?‘*ﬁasg@?&mg
denentiatipnaengiog épgdl(mhvﬁﬂp;ﬁ) 3. épﬁﬂ@tSﬂ@ﬁe gemgounds were always
g&?&l’ 1}1'&3%}5 cR6h bRl e }%@ﬂﬁiehts\(ﬁu%%élﬁbia’ne%‘f {iRHuedh HR3-CHO cell

eracti vi t di sorder

Hige: rfbpamrpenp@.amoqnﬁp BiER GG aBalrWl%PﬁeW%n binding of RAMH at
R, WeRSiaBulsatél R adur atidoll Rhtpefathiry mQL'SG ul fihal ohyme in 96-well

iz T SR SR SEREER DA 6:RTPbiHehfBtion = Kd). Non-

c@ﬁﬂ Isinding varsdleterindeddisingps200 foldodmcsls ngcqié (R)m—Methylhlstamme
IIergy i nduced ai rway responses,
?gwé romide.

‘chroni c obstructive pul nonary di sease and
gastro-intestinal disorders. 30 In another egbodlﬁg
the iAhcompanmdswerstestedias agingla oagentsrtionia dup mpounds that

RGW& an inhibition of [*H]-RAMH by more than 50% were tested again to determine
ICsg in a serial dilution experiment. Ki’s were calculated from ICsp based on Cheng-Prusoff
equation ( Cheng, Y, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108).

The compounds of the present invention exhibit K; values within the range of about
1 nM to about 1000 nM, preferably of about 1 nM to about 100 nM, and more preferably
of about 1 nM to about 30 nM. The following table shows measured values for some

selected compounds of the present invention.
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prevention of diseases which are associated with the
nmodul ation of H3 receptors. Exanples of such di seases

wanresabedsty, netabolic syndrone (syndronme X), PCT/EP2005/006303

neur ol ogi cal di seases including Al zheiner's di sease,
denmentia, age-related nenory déffunction, mld
coghitive inpairnent, cognitive deficit, attention
deficit hyperacti vity—ei-serder—ept-epsy—3b
neur opat hi ¢ pain, jinflammatory p&ifaMyi graijne,
Par ki nson's diseasie, nultiple sglerosis, WJ
2005/ 123716 PCT/EFZ@8§ﬁ§Q§303 -[38 stroke, dizziness,

schi zophreni a, depfr'ession, addi gt1on, notion sickness

and sl eep disorders—nctuding—arcotepsy; gnd ot her

di seases i ncl udi ng| Bxemell7al [ er{g/, all ergyt induced

ai rway responses, congestion, chHronic obstrjctive

pul nronary di sease jpghngei40- i Mtgastinal diporders. A

met hod for the treatment and/or |prevention pf obesity

is preferred. 5 The Tnvention turther relates to the

use of conpounds of fornmula | as defined above for

the treatnment and/or prevention of diseases which are
assoThat@dpoarids df fernmodal () ahd dreir pifartidcauticalyt asceptable salts and esters

Ex | f ' ' L Coes

Gy0RRAR o 0855 R Al BSSEBEbions o e
pmehtedal og topicdh gq:ixm}:istga_\tﬂjns, Ehg@ang@@mlmégerqb forrexpmplegperorally, e.g.
HF&E‘%Ff%/m‘E' Xﬁ%gl?fst, EPled blets, 8R@Es! hatd ahAB6k kéTBiMe capsules, solutions,

cognitive i1 ¢it, attention deficit hypéractivit .
cnSlbians or SeqpeTSipR rectallyr b b HISopRIok SSHRST S hab Ry eral: e in
B/ fBrm 9f $Hj@dtion softdiokb 65 Mifusortlicle@s, or topicallples. in the form of
sclerosis, stroke, dizziness, schizophrenia,

QEVWMERY; FRAMEATP Lt i on, notion sickness and sl eep

di sorders including narcol epsy, and other diseases
i ncl THe prpdustibmaf thelphermaceutical prapgyations carebe effactedyin a manner

AFRBSRESE AR ET i e HLIRI i RS Wb TREAT
campoumdsoféerntga (1) and theis physmapaicalliticsentabler Ipto agplenical

%&ﬁﬁi'g?{ifon%%gfégﬁ&%ﬂf duiablef naesxid, ¥ndr§ tirpeiticalty: compatible

n addi ti on, venti.on.rel gtes t he use .of,.
eclidreninoid BiriFEatsT Ao Ang e ARt oL P uvants.
preparation of nedi canents for the treatnent and/ or )
pr ev gaitideicarfiedinapials are métianly moegaasmeriertraaterialsbut hlso organic

LA SR gt R B8 AR BRAEE s, i
addoolitsgilsahn b semsmssaitierimpdéninls for s4hdtanspated sablets, dragées and hard
g{el?tgﬂescea sﬂ?ﬂgﬂftﬂﬁe cAREF Ml BB For R elatih¥ Thpyulds laf¥) for example,
coanl Ive | npal rnment, cognitiye deficit,.. ¢
aegetabls @k, waxesclats ang ﬁémaé‘?li‘iﬂ-‘lcﬁ“tﬂl Belyels (depsnflinggn the nature o
g’?é%:ﬁ?@fd@;&éﬂiegﬁ In®: catribrs &@Fﬁ&fév)ér, r@qiifed iftley @is@ﬁf soft gelatine
ar son, i sease, nul tiple scler.osi st.r oke
Gi‘l’ét‘ieg)e ggl,ta ¢ FTHERALERA ’fmp the Er%ilgcitIBH ’o% g%}aflgrﬁ %'Hl syrups are, for
eRirhplB, wdtek pelyslspsudrask dapertiugar aied theilikel Swdiably carrier materials for
nar col epsy., and et her [ 4! udi ;
T
Shitable carfitr waterialsdor snpppsitaries arey fatiezample, pafyral or hardened oils,

[ Bitd i i ISuitsSR @fri& ARONAIS for@bpical
i o s kPl on el
espacaions axe glyseridere semioynphstic 28A g etl‘S% ESFEIES Bydrggenated oils,
BRERI Waked, HiqRid)RAHAE liquid fatty alcohols, sterols, polyethylene glycols and
cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-

- improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
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The conpounds of fornula | and their pharmaceutically

acceptabl e salts possess val uabl e pharnmacol ogi ca
wonropaesiles. Specifically, it has been found t RaT/EPR®5/006303

conmpounds of 30 the present invention are good

hi stam ne 3 receptor (H3R) antggonists and/or inverse

agoni sts. The following test was carried out in order

SByl5iE uRSoatHt it Bhdirec AR TRA oy Mny aflto

casidyrafionias phamnRreutinal #3juTAnSt ani ne Sat urati on bi ndi ng
experinments were performed usi ng HR3- CHO nenbr anes

Pr eppiEdbsase SRRBEEIRFshrdR of Bralvas(T) carﬁar% @ithirowid® limits depending

Koéia%sseﬂ%’%ggﬁ)x\?ﬁ% i R e PRI TG, o4 6F paipnt and the

IthSQf ;girmhi‘stﬁunﬁ vaeldl willyefcourve) bedfited toithdindividuad aequngments in

3’31{ é%ﬁ IF%?] a8 f‘ﬁﬁ@@tgﬁggﬁﬁﬂsﬁé{@ aﬂgutelcrqg to about 1000 mg,

dsperdallygpbaasl tgttemhoutedOusg; irgmss mo)cwud;r@me Pf;pemdlegu py the
é(@l V?sté?))‘n{féﬁléitqmaﬂﬁuﬂ%y AP AbAEe in2ePerMMdsh n1ts

contentration The 1 ncubati on” was™ carried ou

roomtenperature (in deep-well plates shaki fo

! hr CBb A ERce U T FRRR GRS PR A PP ROt Mmg, preferably
®5900 mgl bea torapbaid effov@alaf(p). | owed by rapid filtration

on GF/Bgfllters (pre-soaked with 100 I of 0.5%PElI in

f il ﬁlgﬁ ﬁOgM T lgg%eg‘z’g g lgg qt? {lhe \r{ngéérSlP gny&g%o& %ht}ﬁore detail. They

4dre) Hoavevpd, abtemtemlleé to hmnit itssaeppecial afny yeanmeres with ice
col d washing buffer containing 0.5 M NaCl . After
harvesting, the plates were dried at 55 C for 60 mn,
then we added scintillation fluid (Mcroscint 40, 15
40 mcrol in each well) and the anount of
radi oactivity on the filter pw@apket erm ned in Packard
top-counter after shaking the plates for two hours at
200 rpm at room ten‘peratur%{ Blln ng Buffer: 50 mM
Tris-HO pH 7.4 and 5 "M My 0 pH 7.4. Washing
Buf fer: 50 m\/l Tris- _HCl pH 7 4 and 5 m\/l I\/gCI 2x6H20 and
. I DI : Af

of H3R i nverse agoni sts: twel ve increasing

DG Gy ARS- AN AR Behaiile Of ¢ e
ct ed

unds were”always tested in Corrpetltl on
PLICTCE AR TN T LN O
Werd co@k@ t®8 POahée h}éaﬂéﬂ .56 g (0.0 mbdl) RAMH-benzokidazohdryd)-1,1,3,3-
t'eF (ﬁ%\ke) gwﬁ&m# %%'H.\%ﬁ?lrorig 8%}6 ﬁ%g%?i %olf gﬂuﬂﬁg fagh 8.6 ml (0.05
@bl Ry -zthybdilsypiupglaanine & hemixre mahllamdde rwarpx togpom temperature
%ﬁﬁ) salr%})%g'grs %cﬂﬁaﬁbﬁdl (ig i g&kﬁ&ﬁu@ﬁ Y& H?n@%qhy fdsiihedvat ¥ken up in 75
ml ethyl acetate, 75 ml THF, 100 ml water and 50 ml 10 % NaHCOj; solution. The aqueous
phase was extracted with 50 ml ethyl acetate and 50 ml THF. The combined organic layers
were washed with 100 ml NaCl satur.aq., dried with Na,SOy, filtered and evaporated to
dryness. The residue was suspended in 30 ml of a mixture of ethyl acetate/ methanol 9/1,
filtered and again suspended in 20 ml of a mixture of ethyl acetate/ methanol 9/1. The
residue was washed in diethyl ether and dried at 40 °C under vacuum to yield 2.04 g (83

%) of the title compound as white solid. MS (m/e): 247.4 (MH", 100%).
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di hydrobrom de. All conpoundswere tested at a single

concentration in duplicates. Conpounds that showed an
wonmishizsilien of [3H] - RAVH by nore than 50% wer eCTER2@®E/006303

again to determine 30 1C50 in a serial dilution

experinment. Ki's were calculatgp from|C50 based on

Cheng Prusof f equatlon ( Cheng, Y, Prusoff, WH (1973)

S Pl e G %??r?ézﬁlpiﬁ%f%“&v"ﬁ“ﬁ%“ﬂdfXIZL%%H@“‘W
of about 1 nMto about 1000 nM preferabl ?
nM t 4 naistare of 4% my/(1 mmpLhi-by p@f-gHa!@ﬂy 1-2 ¥ 8%&0 - ‘Hm

%@HBH% 132N mi® ﬁ&}da&%ﬁﬁd hqmeﬁ TpROYSndTERASKH) EI79 mg (1.25

AR DR T TR S

THMwas Eﬁﬁ@@ If(ﬁ' a2pr3ﬁ>n paricl dflﬁna at roEnﬂHWiperahA@ Pt rhbeture was

fg]&{ggﬂ’gg %1'? a gpé) gfns;illﬁa? &g)wgrs gﬁ ngﬁus 1 ag 1TRE Wik Rk s evaporated

weitynesend punﬁeagon sitict dhetingwith efgrahientrof DSIN/ 2 INH; in methanol
&Jﬁ?% bﬁl\gg %ﬁ NNF 51?(11 9{)1 Fﬁ’lg ﬁlmcﬁfcﬁfra&gmts QRkEAaporated and the

I
yesidoe aab fiturated W1'é1 dlﬁthy}ﬁheprdp iield aftex @%{ggg at zgg ig o errrF\)raguum 47 mg
Q@% bthe R QSEI?ouH&ﬁéﬂwﬁwsomf MSged/a): BB (RIS 60%).

|ons sions or suspensions, rectally, e.g.

in the form of suppo&toneg,ﬂga%ﬁnteralIy, e.g. in
the formof injection solut i nfusi on sol uti ons,

or toplcally, e.g. in the forn1of 0|ntnents creans

prepar atl on can be effect ed |narraner 1o which
W | lAQc%rEl@?t& gl?ers%rBerd%?é/ d&@ﬁﬁ&f‘fo? kid éyﬁgleklﬁ‘ of E‘J@atﬁil@ 1 ohYe title

b
tcinlegglll waswrothesizedfron <a§%21‘§«§§£ué-lndwrz; ﬁurgallpélﬁ lezﬂrdl methanone

@Ewiggﬂohefnm WRER B icMddiin Wb bgwhite sHAIMSXthfe): 358.1

|nert tically conpatible solid or liquid

tBM’ﬁhterlals and, if desired, usua
phar maceuti cal adjuvants. Suitable carrier materials
are not only inorganic carr Egampletderi al s, but al so
organic 15 carrier materials. Thus, for exanple,

__ﬂﬂmgnts for tablets, coated tablets, dragees and
har d gelatlne capsules Suitable carrier materials

te,§ <]t3 @ﬂ%mmﬁswhsrinatﬁ) (509 dRo%MH-gndol-2-yl)-methanone

e oil's, waxes, fats and sem -solid and | |qU| d
oI ol s (dependin t he.
ot dercuiinats taspiopepes diebrd of s sbtdiis 3F Bldple} (gep1 (-
&rdllesl@df)QulgelhI&Eﬂﬂl)s(ﬂﬁydmms-d[-bm)dol-&yl) awdmnoac wiagsynthesized
g-?) s :hailirsoxfy-%ldole 9- &r&g&ﬁ& LG4 a8l 199 4l bPii a8 loq¥indRie which was
ylelded in 72 % as white solid. MS (m/e): 293.0 (MH", 100%).

b) Step 2: (3,4-dihydro-1H-isoquinolin-2-yl)-[5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-
indol-2-yl]-methanone

According to the procedure described for the synthesis of Example 1/ step 2 the title
compound was synthesized from (3,4-dihydro-1H-isoquinolin-2-yl)-(5-hydroxy-1H-
indol-2-yl)-methanone and 1-isopropyl-pyrrolidinol which was yielded in 28 % as white
solid. MS (m/e): 404.5 (MH", 100%).



exanpl e, water, polyols, sucrose, invert sugar and the
like. Suitable carrier materials for injection

weabostizene are, for exanple, water, alcohols, PpOTFE®ER®35/006303
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gl ycerol and vegetable oils. Suitable carrier
materials for suppositories ar g _for exanple, natural
or hardened oils, waxes, fats gnd sem -liquid or
liquid polyols. Suitable carn Lu%{) rgaterl als for topical
25 preparations are glycerides, *sem -synthetic and
synthetlc olycerldﬁs h dro-enated oils, ..Iqufd

g{&ha kyet hyl ene gl ycol S and - ceI Iulose i
%@gpvatlves Usual stabilizers, preservatives, wetting
and enuls onsi st.e - Jdnpravin .
agen ‘Fﬂ"g;'&f?’ Pgﬂﬁeg‘é‘ieﬁ%s égi%cg?ﬁé%e@?g?ﬁﬁ@%er}gthe title
ﬁﬁdMa@s ékﬁzl&déro&(ﬂ‘,&dlhy\ﬂ@-lﬂ@ﬁéqlﬁﬁaﬁxﬁz-yl) (5-hydroxy-1H-
06303
erﬁoa e tapd iy heBi 2 AR Bl (oSl avaiable
iwhtich wwylddddan‘a?c %m veltepolid. S émy'¢)c404. %@ﬂﬂva]fﬂo%) The
dosage of the conpounds of forrmula (I) can vary within

wde [imts depending on thsag se to be
controlled, the age and the individual condition of

L@gﬁaats |n each partlcular case. For adul t
patlents a daily dosage of about 1 ng to about 1000

glg ﬁgﬁpglz S-Z( :rlg#%@g@%cﬂhﬁéﬂgfﬁm Qg %nsdgagegz :Egrbo‘iﬂ'i@a%ld &h{) ester

convenient to adm nister the dallg dosage i n_severajl

dos agemixtitresof 308 (i3anmabduhydraxy-pHoindpler3-garboxylic acid ethyl ester,
8‘%"@@8%&'01’) © Rebﬁigﬂ%%h@m& 508.78al (B0 &fR61) 0 IN-bu/1 phospine

of of f )
fl@ b ovliwag teeRtedhAt 50 demyReraiyire W}t{] % & (éb 0{3 Slels dpgodicarbonyl)-
ﬁ&tiéh‘ﬁ@ it 75 AR Gha imixtufé@ys allowed tb stivfoen prolohged period of time

e n‘()j e %gérgtgrl elvranp(tua etdsto %lryrpess l'I‘?xe DAY %ﬁswﬁé@cﬂm £9°ml DCM/n-
M&pwﬁe 11} 1y filteseld-and-ag Binpiasked with 40 ml D@Vispbrpteng L1 Bhefiltrate was

Eatparali AR AR 2N NH in methanol
D e o At
rﬁ9kl tsnr]ECM/ 2N Nﬂ3gn oetiom he product fractions were evaporated and the

@eﬂ?ﬁj{ \%%Ytl P%chl Fith diéh Qi‘li(ér 't& [ dftek RlteRion w@ﬂ‘ﬁn ¥t érying of the

d 53 011
Zeridwe 507G deE Haspy 1) 84406 o? e ol <ot B solid MS

t(g{/g)af_:,!lmr(mp'r abewd. 96 g (0.011 nol) m)rphol i ne and
(0.05 20 no ) N- et hyl di i sopropyl am ne. The

D SRR SR e

dryness the residue was taken up in 75 . ethy
acet at mixtite off 2:051g (6 10BON5-(Ackseproatldp B0 !ﬁlnﬁoywnaﬂé@dole -2-

gh&ﬂx’yﬂ@aa&_ Qﬁxyﬁ%gﬁa 0 2@5%;9 rﬂﬂ%l) epthiAfHyaebxidd ohBhydrate 30 ml
acetate’and he "conmhi 8@8 orgﬁnf

| H B39 ml methanol and 15 ml water was heated to 10 for he organic solvents
were removed and aq. 1N HCl was added to adjust the pH of the solution to 2-3.
Subsequently, the mixture was evaporated to dryness and the mixture was used without

further purification in the next step. MS (m/e): 289.1 (MH", 100%).
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were washed with 100 ml NaC satur.aq., dried wth
Na2SO4, filtered and evaporated to 25 dryness. The

woesisdagrieas suspended in 30 m of a m xture oPCeEERYI05/006303

acetate/ nmethanol 9/1, filtered and again suspended
in 20 M of a mxture of ethyl cet ate/ nmet hanol 9/ 1.
The residue was washed in die et her and dried at

g)OStg yngl %{ I%%,%Wp&ﬁoﬁgﬁl-%éﬁ){% lg-ﬂlggle Z/Qa(r%};l@%cﬁi' tle

mlmowlm@v;mrﬂmﬁmgow 006303 -42 b) Step 2:
rmrphol|n 4-yl -[5-(3-pi peridin-1-yl-propoxy)-1Hi ndol -

2-y 15‘1%%@0@7 Bl 34 HisdpaipyLp ?ﬂ‘ﬁﬂdlﬁ-"ﬁ» -$6RY)) 1H-indole-2-carboxylic

S T PO e b

1 23 e Wérbn%&YC]ﬁPmP)’lmﬂthﬁFprdpﬂ@mlnp amdb eqmm‘além Nfgthymusopropyl-
{ﬁddr; b Eivap RS Y2046 APRUEKh B e THE pibliuas diluted

per1 od
mﬂmas atl meéhanﬂh enmummt@ig epamtmeéilad: phmﬁ@ﬁgwnamgauersed phase
Rlatstidl lefedi V‘@?&i@nﬂ)ﬁ Jaet%gltmelﬁiﬂgr/tn raffliné, TR ﬁf@&uct fractions

evaporate ness .and puri n sjlica el
wermevapg#asﬁsi terﬁryws mml N Mg %S ﬁé&?&ﬁiﬁlmffg’@}{? @6{]&“ brown
SR, MNES: 32 5@IEN00%)/ 1. The product fractions
were evaporated and the residue was titurated with
di ethyl ether to yield aftfr dre\éir%glat 40 C under
vacuum 47 ng 10 (13 % of conpound as white
solid. M5 (me): 372.4 (M+#, 1009 . Exanple 2
B5(1¢heproppl-pipytidiny4-yloy il H- indolgt ogarpoxyliciagidol - 2- y! |
- nor phol i n- 4-vl - net hanone According to the procedure
descri bed for the synt hesPi/of Exanple 1 the title

f

conmpound was synt hesi zed m
(5- hydr oxy- 1H i ndol - 2-yI )%ér phol i n-4-yl - met hanone 15
n

and 1-isopropyl -pyrrolidi which was yielded in 8 %

as white solid. M5 (nfe): \( , 100% . Exanple
3 (3 4 Dhydro 1H
i sogui nolin-2-yl)-[5-(1-isopr pyN p%Wrolldln 3-yl oxy) -

1H i ndol - 2-yl | - nethanone 20 a) Step 1:

e e
for the synthesis of Exanplel / step
di hy dyceortling todhe pmpdwezﬂegﬂrl)be@ foriihey %&9@8}8& iExampled Agtepl 5-(1-

ﬂﬁ) W riR-459 eﬁ-![-lxﬁible-ﬁf&fBoxyhc ac1d ethyl ester was synthesized from
El> OXYyl.

B by dsou Iérl.ngﬂf;; rﬁe ettt Stk CAmypercialy ayadghle) gpd -
i (}‘/@ﬂﬁ- riden-206li(GomBrdiatlye)vailab®s). The tiflecompaogd wabyielded in 33

?)8 aﬂ‘)@";‘;%f;rSBh‘ilM%Wéﬂr 33kt VB y}%o(yf)S (1-i sopropyl - pyrr

olidin-3-yloxy)-1H indol-2-yl] -methanone Accordj ng

20 ) Stepe2: ﬁf(ade@pmpyldleswdmeﬁylbw) 1Heindglgt2rearbexydic acid

25

Exanple 1 / step 2 the title
According to the procedure described for the synthesis of Example 5 / step 2 5-(1-

isopropyl-piperidin-4-yloxy)- 1H-indole-2-carboxylic acid was synthesized from 5-(1-
isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid ethyl ester with lithium
hydroxide monohydrate.

The title compound was yielded as light brown foam and used without further
purification. MS (m/e): 303.1 (MH", 100%).
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conmpound was synt hesi zed from

(3, 4-di hydro- 1Hi soqui nol i n-2-yl)-(5-hydroxy-I H
wonawsl1227yl ) - met hanone and 1-i sopropyl - pyrr ol i #CTEIP2005/006303

which was yielded in 28 %as white 30 solid. M

(me): 404.5 (MH, 100% . WO_28Q5/123716

PCT/ EP2005/ 006303 -43 Exanple 4 (3

4-Di hydro-1 Hisogui nol i n- spédmediate 62- (1- met hyl -pyrroli
din-2-yl)-et hoxyl -1 Hindol - 2- yI | - met hanone Accordi ng
& d

(3 4 dlhydro IFLlsqu|noI - 2- yI) (5- hydroxy | H

i ndol - 2-yl ) - met hanone ar

1- net hyl - 2- pyrrolldlneeth nol (conmercially avail abl e)
which was yielded in 3 % white solid. M5 (nfe):

404.5 (MH, 100% . Exanple(§ 5-(
1-1sopropyl-pyrrolidin-3-ylo [ %ole-z-carboxylic
acid cycl opropylnethyl- o p jange a) Step 1:
5-(1-isopropyl -pyrrolidin-3-yl oxyh-1H1 ndol e- 2- car boxy
lic acid ethyl ester A mxture of 3.08 g (15 mmol)

X L Ryl-cabb d hyl
G R B i Pl o i i

(20 o b oL DRSS 5 A0 T, SRS Pl 5 -
heth }-ﬁﬁﬁlﬁlﬁéﬂ-*dp-@ﬁio)cy]l5Hdin[dbbel-cd'bmeyhcmciafet]m;ﬂ eSteiFwasTyathesized

t{g?rﬁéuﬂ%ax%a élgg é‘%-ﬂ?{ 8 hic &Fla [ tl%?l Q&QJ GQ&%rBﬁ[}%%ﬂ%le) and 2-
( a&eﬂwbpynehchn@syibrd:&mnph(cxbmmqrrc@ﬁwpwﬂalplgb {Tha sitle compound was

yﬁli&f {Fh% ‘%ng % | Bwhas e oMY (hDe)#8171 (148 Todespt ane

e was evaporated and purified on
silicaeluting with a rad nt_ of
eitemidi-[2- Gomethylsppwfid mﬁﬂw&@?ﬁ” Hﬁfsﬁl Ié\léfffmx’!r‘hfeaad
product fractions were evaporated and the 20 residue
was Adcobdiab &ﬁthéﬂﬁrbceauﬁ degtrilsddfer theaynthedidofixaerple 5 / step 2 5-[2-(1-

IEPlﬁ‘!é‘%{ l%;éfléglﬂﬂ}ﬂ]vg)’ ﬂﬁfrnélppe?% %grbggﬁlc ac%%%ﬁgﬁfesé&i from 5- [2-
(Qf-lﬁaetuyl -perrelidine2-ylyAsthouy] -4 H-irglole- Z-Canquyhclaggb,gthylyy);tegwétb lithium

lded as white solid and used without
lgyd(rimfl monoh rate The 'flﬂe compou % wa Yli ded arl]sdwllee 520 1C aarl‘lb g;y

yrro
ﬁuﬁneapum{gwmthlgr(m/@)r 289.H6MEL's 600%b| )

5- (1-1sopropyl -pyrrolidin-3-yloxy)-1Hindol e-2- 25
carboxylic acid ethyl ester and 0.299 g (7 mmol)

lith d id
rr;e: hlléq;l%rcﬂéﬁgg < ee es a@ dréa{léecfy{lfgneTﬁaﬁ%afm&le fl];]rther indole

a_é?ﬁfaﬁ{@&iﬁi&'@bé‘e@ symhéﬁzed/&d)m 5 Bt ectthyhgyerglidibhe-idHethexy] - 1H-
@38@' -ﬁaerh T{%}ycsatfwég 3]191?) Q'fopé\;bqpe;fgdalﬂgr gg)é}golﬁ-lgcrlgllﬁ-ezscsarboxyhc acid
e} (1-isepropyl-pyeolidis- wl@ety)mithmdple—z-mrbn@fhcpmdq esRegtiygnthrough
2 cgﬂﬁl TP destindd ot ExartiPR5 ¥ sted with #%spective amine
mentioned in table 1. For some of the examples the purification procedure has been
adapted due to precipitation of the respective compound from the respective mixture. In
those cases the title compound was filtered off, washed with methanol (containing HCL in
case of example 85) and diethyl ether and dried. The results are shown in Table 1 and

comprise Example 6 to Example 134.
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2aret|hyl 4B {1& i Gttt onferéral 1y avail abl e) '
5- (11 sopré)g(? “piperidin-4- 5-(1-1 S%B.‘%%Ir hRELhdi n- 4
yl oxy)) - 1H | PROBY: ar21d"—yl oxy)|- 1H-ilndol e-"Z2-"car boxyl 1 ¢
carbaxylic acid 397.6 acid (intler nisammescially aysilaldeB. 5
19 cylcl opropyl met hyl - propwl - cycl opropyl net hyl - propyl -
am del am de (conmercial l'y |avai ljab]_e).1sopropyl-piperidin-4-
5- (1-)l sopropyl - pi peridin-4 5-(1-1sopropyl -(ﬁl gerl di n. 41
6o ) sAfidebApaninanl | © ysg&% dg- ?ﬁi e f;‘zj-ghc
.5 aci nter I ate ang id(int afeQy yhd C
oz d (i etY?ﬂNY;TﬁP&é‘r%?eé?hyl gri*he |(comercial Iy 3421
m 'f Ioﬁgégebom 2805Ny12a7des |PCT/ EP20 agl%gn 06303 mmaidky-
available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
yloxy)-1H-indole-2- 339.4 acid (intermediate 1) and 340.4
28 carboxylic acid prop-2-
ynylamide prop-2-ynylamine -
(commercially available)
5-(1-Isopropyl-piperidin-4-
(2,6-Dimethyl-morpholin- yloxy)-1H-indole-2-carboxylic
4-y1)-[5-(1-isopropyl- 399.5 acid (intermediate 1) and 400.6
25 piperidin-4-yloxy)-1H- '
indol-2-yl]-methanone 2,6-Dimethyl-morpholine
(commercially available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
30 yloxy)-1H-indole-2- 4196 acid (intermediate 1) and 420.4




No Systematic name MV Starting materials ( )+
5-(1-1sopropyl -
wo-20A1k3sapr opyl -
yl oxy) - 1Hi ndol e- 2- car boxyl i c
343.5 acid (intermediate 1) an
aci d isopropyl am de i sopropyl a

\lql |

pi peridin-4-
pi peridi n- 4-

ahl o) C

o nnr-onasl

M+H

PCT/EP2005/006303

yl oxy) - 1H i ndol e- 2-
344.1 21 carboxylic
ne(conner0|ally

Y |
35

3-1@
xy) - 1H Systesnaticnagg boxy
951 aci d (internediate 1

AN T b} J

sopropyl - pi peridin-4

\I T SUPT Oyt 'JI M

MW

and

A
IIUIII "I‘

v| oxy)Starfing madgrials -
358.4 22 carboxvlic

MW found
(M+H)*

bCi d
hvai |

vl oxy
B41. 5
aci d
hvai |
b-(1-
yl oxy

B

[BPHJ mdpliowﬁplpanﬂmxy

,ycl opr )t;fam g—ﬁi@cl

abl e)  Bethanpsepr opyl |
sopropyl - pi peri di n- 4t
-1H i ndol e- 2- car boxy

\7

i C

ert butylam de tert-butyl
rpi pelr i

c
1) 3%rd

ppr oply| am COMME! Ci
pi peyi di ngg Dlil a

TS NE- L GRBPRA b tidii-4-
yloxy) 1H-1ndole-2 carboxylic
V| 0xyd (ihtdrinedRtet)2md
342.3 23 carboxylic

o-pyrrolal Iy

(commercially available)
vl oxy) - 1H i ndol e- 2-

354.3

43.
acid eth th .ge tnyl

comp el ssproRtpRaEy b (1
5-(1-
yBoxy) -
343.5
propyl
2005/
MN Starting materials MrHuphd

5lacid (intermadi ate 1

sopylogy)+ tHbipdsle-Qi n- 4¢
erp PR el

123716 PCT/ EP2005/ 006803

and

:L

BY.6
and

am denmlmhakradt ne( comerc

éd(fl %S%% PaSipartdihiL
§]@?5Y)o Wrmépbe?rFQIbﬂXYAm

acid (intermediate 1) and
P5 yl Oxy) - 1Hi ndol e- 2-

Syl

- 50 (EommSyddlyrampilabla}ane

398.5

(3-Hydroxy-pyrrolidin-1-
y1)-[5-(1-isopropyl-

5-(1-Isopropyl-piperidin-4-
yloxy)-1H-indole-2-carboxylic
acid (intermediate 1) and

carboxylic acid ethyl-(2-
methoxy-ethyl)-amide

2-methoxy-ethyl-amine
(commercially available)

.1 371.5 372.4
33 piperidin-4-yloxy)-1H-
indol-2-yl]-methanone 3-Hydroxy-pyrrolidin
(commercially available)
5-(1-Isopropyl-piperidin-4-
Azepan-1-yl-[5-(1- yloxy)-1H-indole-2-carboxylic
isopropyl-piperidin-4- 383.5 acid (intermediate 1) and 3845
34 yloxy)-1H-indol-2-yl]- '
methanone azepan (commercially
available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
35 yloxy)-1H-indole-2- 387.5 acid (intermediate 1) and 288.5




5-(1-
5-(1-

- pi peri di n-4-
- pi peridin-4-

| sopr opyl
| sopr opyl

we@haosyp37ibt i ndol e- 2- car boxylic

357.5

yl oxy) - 1H i ndoPeT/&P2005/006303

acid (internmediate 1) and 358.4 26 carboxylic

acid nethyl propyl-am de nethyg-propyl-anine
(connerC|aIIy avallable) 5-(1-?sopropyl-piperidin-4
- \.I. OU'JI Up’yl [JI [JCI I UI II' =
éh@gy -1H i ndol e- 2- car boxy|l i c _ |27 yIO "I Hind Ie 2- [MW found
aci dSystematicagmeat e 1) MRq 342. ing BEiIase aci d (M+H)*
aIIthn1de allylamne (co rcilal ly avallable\
g g% sopr opyl pi peri g' n- 4- 5-(1-Isopropyl-piperidin-4-
-(1- P peL] - . .
y| oxy S[%_{lolﬁ%%rpgylﬁlggg oxyI ic |ynempylH-ipdqlegrearboxylic
339. 4 deyl@wOﬂM—mdvb@rM—é‘l 1 %Igd 344tidi(inRraadiateny lahd 384.4
a86 d &Wgﬁ nNﬂ%i mi e “yinyl am de (connercially '
availabﬁﬂf 3py|-piper|d|n4§le l-piveri
2, 6- Pi met hyme ng%nn- vI oxy)l- 1h i hESHEL-piResi oxgllo
4-yl)}[5-(1-isopropyl - aC|d (intermﬂmmwmmﬂwaﬂm@
399. 5/ 400. 6 pi peridin-4-yjl oxy)i-1H i ndol -2-yl]
- met hanone 2, 6 Di wethyl mor phol |i n&. (1 §&BEEN {dn-4-
avai | abl g) g Iso le piperldﬁn S§¢%r v
5- (1- o@ Iaﬁlgﬂo I?}BF =g yloxy)- 1H-1ndole 2-carboxylic
y| oxy]) - Mlmdellfédﬂdoﬂaﬂboxy | ¢yl oy (idtdrmediatest)2nd 2583
ngy d [inte g;ﬁ% L als %’?74519. 6 420.4 car boxyl iC .
aci d TE%% P &Reth nethylfgheneilﬁyﬂ1 ne.
kconnﬁr0|alhyﬂaWann Ie) 2005/ 128718 yi-a
PCT/ EP2005/ 006303 -51 (commercially available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
" yloxy)-'lH-.mc'lole-Z— 357.5 acid (intermediate 1) and 358.4
carboxylic acid isobutyl-
amide isobutyl-amine (commercially
available)
5-(1-Isopropyl-piperidin-4-
[5-(1-Isopropyl-piperidin- yloxy)-1H-indole-2-carboxylic
" 4'Y10XY)'1I'.I'inf1(TI'2'Y]]-(2- 383.5 acid (intermediate 1) and 3845
methyl-piperidin-1-yl)- o
methanone 2-methyl-piperidin
(commercially available)
5-(1-Isopropyl-piperidin-4-
(4-Benzyl-piperazin-1-yl)- yloxy)-1H-indole-2-carboxylic
» [5-(1-isoprop).rl-piperidin— 160.6 acid (intermediate 1) and 4615
4-yloxy)-1H-indol-2-yl]-
methanone 4-Benzyl-piperazine
(commercially available)




Ex. Systematic nanme MW Starting materials MANfound No

( MtH)

wO020GARydr o- pyrr ol

5-(1-1sopropyl
_1_y|)_

yl oxy) - 1Hi ndol e- 2- car boxyl i c

[ 5-(1-1sopropyl -

pi peri di n-

3535
5

and 354.3 31 4- yI oxy) 1H | ndo

-pi peridin-4

PCT/EP2005/006303

acid (internediate 1)

2- met hanone

yl'l

2 5 aIIyUIU [JyIIUI \bUIIII41 bl d.lly dvairdUl U)
5Fk1-|l sopr | - pi peridin -(1-1 sopropyl di n- 4{MW found
yg\gfy) - 1I—|-$Yﬁé8}aé‘°2*“@5r boxy IM&‘)( yl oxy$terting @F‘éiSZ- (M+H)*
30/7.8 acid (internediate 1) and 398 5 32 carboxylic
aci d [cycl ohexyl nethyl - amilde C)Cb_({bf()fmeﬂmf.ﬁyﬂrolmrze
BB S e N el
yl oxy) 23}'1-}13 aoy]el2-indalddxy| i c yk:)rbbﬁylichcicb(mﬂéﬂﬁgdlate
3715 |aci d (Eppostiediate 1) 372.4 33 3845
rﬂflperl d| n-4-yl o t%M 1&I: [ ndcl3-§g§iyl ] -net ha%?oaf?e
3- Hydr RWPY q TPYOR)é'orTrerm al Iy avail abl el
5-( 1;/I sopr opylanfideeri di n-4 Azej anc}mlqptrom{lmﬂw propyl-
yl oxy]) - 1H-i ndol e- 2- car boxylic ﬁgggg&,y,; BicRaY LediRbE
acid(lntermadlate 1) and |34 BEa metchity )
yHoxy) =t dot=2=-yt—etfhanone _azepan ( Conmer ¢l al ]
availlabl €)  5-(1-1sopropyl|- pi per Pd2r{izM e‘&'lYi)PYHOh in-2-7
5[(1-;sopropyl pi peridin- 4|— yl)- etho ]-1H-indole-2-
yl oxy ; xylic
7o s peaiee) < bignill 32@?%8}2%1?%
ag d [e2ivrethoxyletthdndolehyi3t3ari de 2) and 344.0
2- met haxyo8lib ¥éid Aeti@amidednmer gi al [ y avai |l abl e) WO
2005/(123716 PCT/ EP2005/ 004303 |  giethylamine (commercially
available)
5-[2-(1-Methyl-pyrrolidin-2-
5-[2-(1-Methyl-pyrrolidin- yl)-ethf)xy] .-II-I.-indole(-iZ'-
2-yl)-ethoxy]-1H-indole-2- 1o carboxylic acid (;nterme iate 0
43 carboxylic acid ' 2)an '
isopropylamide isopropylamine (commercially
available)
5-[2-(1-Methyl-pyrrolidin-2-
5-[2~(1-Methyl-pyrrolidin- Yl)'ethf’x”]_'lH."“d°le;l?j‘
2-y)-ethoxy]-1H-indole-2- riss carboxylic acid (;nterme iate »
44 carboxylic acid tert- ' 2)an '
butylamide tert-butylamide (commercially
available)




-52- Ex. No Systematic nane MW Starting materials MN

found ( )+ MtH 5-(1-1sopropyl-piperidin-4-
w3esh23@epr opyl - pi peri di n- PCT/EP2005/006303
yl oxy) - 1Hi ndol e- 2- car boxyl i c
4-yl oxy) - 1Hindol - 2-yl ] - (4- 3{ 83, 5 acid (internediate
1) and 384 4 36 nmet hyI pi perl d"n I -yl) met hanone
4—ret ||y| pl—pcn -eH+e \bUIII er-ciatH y—aval et c)
53k1-|l sopropyl -pi peridin-4 5-(1-1 sopropyl pi perj di n- 4MMW found
y@gfy) 1H-SysgBIatc Rawsr boxy IME"( yl oxyyt a‘.’IHIFgIHEJtG éﬂ (M+H)*
35/7.9 acid (internediate 1) 358.3 37 carboxylic
aci d {i sopropyl methyl -am de is¢ps @é('.l M%Wb dis-2-
(commercially available) 25_(1-|808r%€ (leg 4
5|-(1- | §q9r(@mﬂ=.m91 rblqulﬁ- g o M;Hddr(m 0;1-
yoxy Xyl1c |ycdby finediate
357. 5 %c}'ﬁdetgi’ﬁ e oo{?g 1)s,8nd 358. 4 m?“;é carboxylic 330.4
B d | Sobatbykylﬁmcidleeth)ﬂobut 23 ne (co &l Iy
avai ljabl e) &11 propyl -pi pgridin-4 )
[5- (11 soprBp Q? BB grl di n- ethyl-methyl-amine
vyl oxy]) - 1H i ndol e- 2- car boxyl iC all ilabl
4-yl dxy) 1H i ndol - 2- yI] (4- 383. (Comgle(flnt)é?vr?egl g)te
H—ant—384—5—39nethyt=prpert¢im- ) B Tanon
2- met|hyl - pi perl din (cormr:r ci alll §- [&drl{’lS@YE)’YrrOhEm‘z‘
5- (1-]l soprop perl di (4- Benzy)ethopgL Blinddleel ) -
vyl oxy]) 3 EI:(lln[%;Sﬂ’é’ PY‘ESh‘i)‘BXyI i C i l.ﬁ}q. ot .
[ 5- (1 gé,g |- IHaeddleizn- iCi d crhesriragidintersmedipts a4
A0 460 )£ Oxy1caC1d}'/neal)X) 1H48.adol - 2-yl] 2)and .
propyl-amide methyl-propyl-amine
(commercially available)
5-[2-(1-Methyl-pyrrolidin-2-
(2,6-Dimethyl-morpholin- v -etl;?xy] '-;H'-mdole;iZ.-
4ey1)~{5-[2-(1-methyl- carboxylic acid (intermediate e
47 ol di 385.5 2)and .
pyrrolidin-2-yl)-ethoxy]-
1H-indol-2-yl}-methanone 2,6-Dimethyl-morpholine
(commercially available)
5-[2-(1-Methyl-pyrrolidin-2-
5-[2-(1-Methyl-pyrrolidin- yD)-ethoxyl- IH_meIC-Z_-
. carboxylic acid (intermediate
2-yl)-ethoxy]-1H-indole-2- 1055 2) and 4065
43 carboxylic acid methyl- ' )an
phenethyl-amide methyl-phenethyl-amine
(commercially available)




met hanone 4-Benzyl - pi perazine (comercially

avai | abl e) WD 2005/ 123716 PCT/ EP2005/ 006303 -53 N .
weypetsanstisc nane MV Starting materials found RoOT/(ERRGEF/006303

5- [2-(1-Methyl-pyrrolidin-2 5-

[2- (1-Methyl -pyrrolidin- yl)-ethoxy] -1Hindole-2-

2 yI) et hoxy] 1H i ndol e-2- carboxylic acid

-t dl medate4t—carboxytic—acid—383752)—and—38%4. 5
C¥&l dpr opyl net - propyl ani de . . MW found
C)g) dpr opyITE F’%‘F namsny| - [aMWe (contiRFtisgpptprials (M+H)*

aval llable) 5- [2-(1-Methyl-pydrolidin-2 yl)-ethoxy]

- 1H-i|ndol e- 2- 5- [ 2- (1- Met Hyl - p)rsth(dLMeth9B mwqu-
aci d |(i ntermediate 42 2-yl})-etho %’h]fg ggl _ngole
2) and(@é‘bi@yd@ap)b@dﬂ-m G i ethyfaffie

O

o

o
—Crt

di et h avai kabbeylic asid (intermediate

[2 (1%@@1@1' 5f§fr mraiﬁnz B39 - (1- Met hy%)'_#y grolidin-| 3403
VA9 - elt mydyqethokH—ElHellmﬂel—z— 2-y1)|- et hoxy] ndol e- 2-

car boxyl i CYQC grnedijate 43 carboxylic acid 329.4

2) and 330 | sopropyl ami|de i Jopr opy?-Slihydso-pyrrol
(commercially available) |5- (commerc1ally available)

[ 2- (1f Met hyl - pyrrolldln 2-1 5- [|2-(1- Met hyl -pyrrolidin-

H=—ethoxy—IHTndore-2=—2=y)[- H-1 ndo
Car boxyl i ¢ acid (internedilate 44 ﬁﬁ!ﬁﬁi Y'HH“?-’;SI.HZZLZ'
car boxyl i c _acj ert butyllani de tqﬂ)-ethukﬂl-ﬁmldéole—z-
come%cdza@?yea’iifgﬂrg ‘l%@) WO 2705/ id (intermediate
PCT/ Epzcymiémaﬁ)agﬁ_l_indole_z_ car C acla (interme oy
383.5 .
50 carboxylic acid cyclohexyl- 2)and

methyl-amide cyclohexyl-methyl-amine

(commercially available)

5-[2-(1-Methyl-pyrrolidin-2-
yl)-ethoxy]-1H-indole-2-

carboxylic acid (intermediate

357.5 2) and 358.3

(3-Hydroxy-pyrrolidin-1-
y1)-{5-[2-(1-methyl-
51 pyrrolidin-2-yl)-ethoxy]-

1H-indol-2-yl}-methanone 3-Hydroxy-pyrrolidin

(commercially available)

5-[2-(1-Methyl-pyrrolidin-2-
yl)-ethoxy]-1H-indole-2-

carboxylic acid (intermediate

369.5 2) and 370.3

Azepan-1-yl-{5-[2-(1-
methyl-pyrrolidin-2-yl)-
52 ethoxy]-1H-indol-2-yl}-

methanone azepane (commercially

available)




-54 Ex. Systematic nane MW Starting materials MW found

No (MtH) 5- [ 2- (1-Methyl-pyrrolidin-2 5-

w20(sh2dms6 hyl - pyrrol i din- yl)-ethoxy] -1H i ndoPeTZP2005/006303

2-yl)-ethoxy] - 1H i ndol e-2- carboxylic acid
(internmediate 45 329.4 2) and 0.4 carboxylic acid
et hyl nethyl -am de ethyl nethy an1ne (commercially

Sl o L _ [ o (4

N
vV-at-rpor€) I A [t i » |vctnyl-py||U||ur|| 2

b-Hx2- [ 1- Met hyl - pyrrolidin-| yl)-let hox 1H i ndo] e- 2-
2-)) | et hoysfematiqriameo| e- Z-M boxyl ?él,afgﬁgﬁ‘atemfs
inteynediate 46 343.5 2) [and 344.3 carboxylic acid

=

MW found
(M+H)*

ret hy| propyl -am de et hyl |- propgyls- DRLeth: Ti§inad-

Avai | abl &) 5- [2-(1-Methyl - pyrlrolrd - POORCt PyToLa

2,6-pi mer_qg,@ﬁaﬁu_m )-yjl ) - et hoxXl] ethj?FVll Hddpdols-2-
car boxyll icarbdsikc a(d1d1(1ﬁfemddlatee

1_7y:og/ &%ﬁ?& 'ﬁle}hﬂaféyg%’h‘ﬂ&y]%g@ 5 2) and

57 carboxylic acid

cyclohexylamide cyclohexylamine
(commercially available)

| g 4 370.3
158 | nplod-yB-ethdxyiraEhmdohe- 2|, 6- Di met hy! - POt i ne
conmer ci al | |Iable) 5[2-(1 l\/bthyl pyrrolidin-2
V1) - et hoxyY Iy“‘fﬁﬁ“"ﬁdol e-2| - 5-| 2- (14-Methylipipsridin| i di r
P-yl ) ethoxy] - 1Hindol e-2- carboxyldngméialy availabl
(i ntef madl ate 48 405.5 2) jand 406 g car box al%aagl)d
thyj—phenethyt=anrde ety =pfrenet iyt
commercial |y avail able) WO 2005/51[27-3(71@’13"11}’1 PYTrOhdln -2-
PCT/ EP2005/ 00630 - -2-
5-[2-(1-Methyl- pyrro?idin- yD-ethoxy]-1H-indole 2
carboxylic acid (intermediate
2-yl)-ethoxy]-1H-indole-2-
54 . ey 343.5 2) and 344.3
carboxylic acid isopropyl-
methyl-amide isopropyl-methyl-amine
(commercially available)
5-[2-(1-Methyl-pyrrolidin-2-
(2-Methyl-piperidin-1-yl)- yi)-ethoxy]-1H-indole-2-
. 1: carboxylic acid (intermediate
{5-[2-(1-methyl-pyrrolidin- 369.5 i 3703
55 2-yl)-ethoxy]-1H-~indol-2- ) 2)an
yl}-methanone 2-methyl-piperidine
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H-indole-2- 1065 | acid (Bxample 5/ step 2) and 4075
56 carboxylic acid methyl-(2-
pyridin-2-yl-ethyl)-amide 2-pyridin-2-yl-ethyl-amide
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H-indole-2- 369.5 acid (Example 5/ step 2) and 370.3




Ex. Systematic nanme MW Starting materials MANfound No
(MtH)  5- [2-(1-Methyl-pyrrolidin-2

wO020GARydr o- pyrrol -1-yl)- yl)-ethoxy] -1H i nHOTEP2005/006303
{5-[2-(21-nethyl -pyrrolidin- carboxylic acid
(internmedi ate 49 339.4 2) and_ 0.3 2-yl) -ethoxy] -1

H i ndol - 2 yI } - met hanone 2,5-D ydro pyrrol
tconterctatt-y—avattabte) = r_L |Vb't hyt=pyrrotTdirmg
yIEx:- 9t hoxy] -1H-i ndol e- 2- t hyl - pyrr.ol i di n MW found
Cﬁfcxyl i oéYé emptic DAME nedi a‘\m} 2 yI )2t Fy%égf erials (M+H)*
- iindol e-2 50 383, 5 2) & carboxylic acid
cycl dhexyl nmethyl -am de C)C| ohé=x31(1q§(§ )SFylaﬁ?rftﬁldm-s-
( comer.ci | 5- [2- rrolidin-P
(3- H\drso ‘j ?f\{ﬁ ?ﬁ’vﬁg ‘fﬂ yI) - et F&R¥)=1 sEaghoxylic
car bc xyl3-ty10a¢) bIH(mdoleﬂhedl at e yh&ld{(Exdrﬂpl(ﬁ/ ‘Rpl2yhnd 399.5
IB7. 5 fyﬁi% a@ §1 pyT P88 di n- 2- yl) - et hoxy] )
1Hi ndol none 3 Hydr Y
(corrrepl@rramny S'thY mngyle (5.7 [ 2 ?11’1% 3 ‘9‘ v ?‘PX]I a‘ﬂme D
Azepdn- 1 -yl -{5-[2-(1- yl)ethoxy] (CQmmen Ea\zﬂa e)
met hwl -pyrrolidin-2-yl)- darboxylic acid (internediaté
369.4 2) and 370.3 52 ethoxy]- 1'5"01”1@8& b rolidin-3-
met hgnone, azepane rciaII) dg
2005/ 1237“‘1%@%1‘?‘@522’%8%06 303 1H-inddie- carboxylic
isopropyl-pyrrolidin-3- 327.4 ac1d (Example 5 / step 2) and 328.3
59 yloxy)-1H-indol-2-yl]- '
methanone azetidine (commercially
available)
5-(1-Isopropyl-pyrrolidin-3-
(4-Isopropyl-piperazin-1- yloxy)-1H-indole-2-carboxylic
y1)-[5-(1-isopropyl- 398.5 acid (Example 5 / step 2) and 399.5
60 pyrrolidin-3-yloxy)-1H- '
indol-2-yl}-methanone 4-isopropyl-piperazine
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
[5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H-indol-2-yl]-(2- 3555 | acid (Example 5/ step 2) and 356.4
61 methyl-pyrrolidin-1-y1)- '
methanone 2-methyl-pyrrolidine
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
[5-(1-Tsopropyl-pyrrolidin- ylo?cy)- 1H-1n;101e-2-car12)oxylcllc
62 3-yloxy)-1H-indol-2-yl]- | 341.5 acid (Example 5 / step 2) an 342.2
pyrrolidin-1-yl-methanone pyrrolidine (commercially
available)




Ex. Systematic nanme MW Starting materials MANfound No
(MtH + 5- [2-(1-Methyl-pyrrolidin-2

wO42e08asmib - pi peri di n-1-yl)- yl)-ethoxy]-1H i ndeCeAR2005/006303
{5-[2-(2-nethyl -pyrrolidin- carboxylic acid
(internmediate 53 369.5 2) and O 3 2-yl)-ethoxy]

\<l

-1H i ndol -2 yl }- et hanone 4- Me -p erldln ip

(co Brci nll\l avai-t-ab-e) [ (11 g 1
oot TZ=TC L1 Lllyl pyllUllulll L
Sexl 2- (1- I\/lethyl pyrroli 6. n- yl)-eth ty -1H ndoI e- 2- MW found
2.y )| et hoSyptenmticinans! e- 2-| MM¥ hoxy| i Stagéngmaterials (M+H)*
(i fl &r nedi ate 54 343.5 2) |and 144 3 carboxylic acid
| sopriopyl rmet hyl -ani de i sqpropyl t lidin-3-
(co rcially available) [5- [2- ?”@’\Eéﬁhro? @ﬁf%lldluél n- ?
{5 o psvl I- E’doﬁ?@ Pecblidinl | V1) 1 wa?ﬂH-nlch;- tfar‘m:
- _carn bl (Egardpled / step 2) an
(ént efr neatomy L -ms‘e 5’1 2) sasa70 g 52 yf et hoxy] 356.4
- 1H i nqgperddin! -y lﬂiﬁEﬂhaﬁ&ihe 2- metfhy| g
co ﬁgil)&ﬂ Iy alai | abl e) |5-(1-Is oE)‘BS‘E‘?‘P Sﬂ’?’BFﬁcbaiuX 3
5- (1-|l sopropyl - pyrrolidin-| available)
V| oxy5 -1H i ndol e- 2- carboxylic_[3-yl oxy)-1Hindol e-2-
pc1 d [(Exanple 5 / step 2) land 36 Q6 -
car bojxyl | c aC| d th g&g pyridi Q Is?pr%?:&l ?erhdlge
D- pyr i (cg nYiQX)GrHIIﬂ?d(d@'érqaalEm@}l
p-(1-1's yilfpwdronmﬂ] n-13 5- (|1 le-Sekepd )i a@dn-
YEDXY) - 91q’[(?dzdol ‘2 glarlboxyl-’ﬂé-S 3- yI oxy?ﬁiﬁH. ndgf)ig 2. 3744
B69. 5| aci E'B 57 stlep 2) nd 370 3 1
methanone 1omorp oline (commercially
available)
5-(1-Isopropyl-pyrrolidin-3-
[5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H-ind.ol.-2-yl]-(4— 385.5 acid (Example 5 / step 2) and 386.4
65 methoxy-piperidin-1-yl)-
methanone 4-methoxy-piperidine
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
[5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H—indo.l-2-yl]-(4- 370.5 acid (Example 5 / step 2) and 3713
66 methyl-piperazin-1-yl)-
methanone 4-methyl-piperazine
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
(4-Benzyl-piperidin-1-yl)- yloxy)-1H-indole-2-carboxylic
[5-(1-isopropyl-pyrrolidin- 145.6 acid (Example 5 / step 2) and 1463
67 3-yloxy)-1H-indol-2-yl]-
methanone 4-benzyl-piperidine
(commercially available)




57 carboxylic acid cycl ohexyl am de cycl ohexyl am ne
(commercially avail able) WO 2005/ 123716

wWOCTI5ER2065/ 006303

mat er
5-(1-

yl oxy) - 1H i ndol e- 2- car boxyl i c

ials Wfound 5-

| sopropyl - pyrrolidin-

ot

2

an

-pyrrolidin-3-

'53-'yl oxy) - 1H i ndol e- 2-

Q0 E EO

-57 Ex. Systematic name MAPSTAP2108006303
(1-1sopropyl
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ar\: Ad (Exvamnl o B/

- e ]
Rt —So9-

PO U AT Pt L T 14 L}
Cappokylic acid (2 piperidin- 1-yl- ethyl) anlde MW found
E- L ppr i di fystempaticnana - ani n®IW (jconmeStirng ateridly abl e)| gy
9- sopropyl -pyrrolidin-B Azetidin-1-yl- [5-(1-
/I oxy) - 1Hi ndol e- 2- carboxyl i c | sQpr. ¥ i1l s-3-
B27. 4| aci d S@ npl.e 5d/ step 2) Sé)gf%g{oﬁ ggl%l
/| oxy) - P TOPIRE il hanone HoEY)r Hilripdole-2-carboxylic
commer ci pl)4[$-(1evapropydt e) (1- | s R(EXRMIpe Y/ F dt&) 2)oudal 3 3022
P N |
| oxy 81 rooxylic yl)oig_&lllso
B98. 5 acmsﬂO( gxdlrpiethagone st bp 2) ¢
pyrrolidin-3-yl oxy)-1H i ndp I-2-y|](anmmmamﬂyawnhbk)
4-1sopropyl - pi perazine (cpmergially avail abl e)
b- (1-]sopropyl -pyrrolidin-B (1. ) ‘i 2
5 (1 I(C,o ropyl - pyrrol.i.di nf 5-(1-Isopropyl-pyrrolidin 3.
| oxy 131’5 8- 2%{ Eﬁlﬁ‘&xy i ¢ | yloxy)-1H-indole-2-carboxylic
B- y| oky) -1k J[Mﬂls@r()'ﬂ)'lf(Z- 355! 5, &FiFk grpa@gp;t 5) dnd
$kep R) an%ib@g? 45 6% ?gg hy B33y r ol i %Il n-| 2 354.3
met haho RyfoRi Hi ne g%‘[ga]%c&raliﬁ i
avai | 1b| indol-3- )(l]}meﬁtqmpppyl pyrrpl i a3V “pyndine
[ 5- (111 sopropyl -pyrrolidint (commercially available)
yl oxy) - 1Hi ndol e- 2- car boxy] i c
g-yToxy)-IHT1ndol -2-yl]- 341.5 hcid, | [ a8t ep
%) andl 342.2 62 é?l gs%)f)%ﬁll%y;’ro’ildﬁl 5
[5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H-indol-2-y1]-(3- 3695 | 2cid (Example 5/ step 2) and 3703
70 methyl-piperidin-1-yl)- '
methanone 3-methyl-piperidine
(commercially available)
5-(1-Isopropyl-pyrrolidin-3-
5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy )-lH-'indole-Z- 3925 | acid (Example 5/ step 2) and 393.2
71 carboxylic acid methyl-
pyridin-3-ylmethyl-amide methyl-pyridin-3-ylmethyl-
amine (commercially available)
5-(1-Isopropyl-pyrrolidin-3-
5~(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
3-yloxy)-1H-indole-2- acid (Example 5 / step 2) and
7 carboxylic acid [2-(2- 412.6 413.5
methyl-piperidin-1-y1)- 2-(2-methyl-piperidin-1-yl)-
ethyl]-amide ethyl-amine (commercially
available)




pyrrolidin-1-yl-nmethanone pyrrolidine (comercially

avai | abl e) WD 2005/ 123716 PCT/ EP2005/ 006303 -58 Ex.
weypstsanstisc nane MV Starting materials MV f ound8CT®2005/006303

(MrH) + 5-(1-1sopropyl -pyrrolidin-3- yloxy) -1

H i ndol e- 2-carboxylic [5-(1- Ig@propyl pyrrolidin

3-yloxy)-1Hindol -2-yl]- 355.5 acid (Exanple 5/ step

220 0 A

356—4—63 pet+ 1= VAIE met IIaIIUFIF[ﬂ peET T TE
[ rC|aII avai | abl e) - ]-Isoprop | -pyrro i di n- MW found
[ 5¢4 1f 1 sop PYSHERMAtGNAmS i di r- MV& "tyngmaten S (M+H)*
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D) " anid 370-Hydeymetor pHol i n-|4 fi mﬁ’éfo '
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hnd 6p 385. 5798627 et hoxly- pi g er (qomxnerciallyyvgﬂab e)
et hapone 4- net hoxy-piperildine | (commercially
avai | pbl e)  5-(1- Isopropyl-pyrrmg_'ig - lidin-3-
5- (1} I sppr D i di nt < °§r_°P7 Pyrrofidin=o-
/1 oxy if‘lg [g‘g}él 10 ‘%018 Byl i ¢ | vloxy)-1H-indole-2-carboxylic
B- yl oky) - )'ﬂb+[5+(ﬂi€1k0p29wli (4. acild dcfx@xampleb / stef Byand)
o ahogrghd %Q’f FRHY! - el azi n- h{py 390.3
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avai | hbl isdol-8= y@]]:meﬂvpp@@yl pyrrilid
(commercially available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
yloxy)-1H-indole-2- 420.6 acid (intermediate 1) and 4214
75 carboxylic acid methyl-(2- .
pyridin-2-yl-ethyl)-amide 2-pyridin-2-yl-ethyl-amine
(commercially available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
yloxy)-1H-indole-2- 420.6 acid (intermediate 1) and 4214
76 carboxylic acid ethyl-
pyridin-4-ylmethyl-amide ethyl-pyridin-4-ylmethyl-
amine (commercially available)
5-(1-Isopropyl-piperidin-4-
[5-(1-Isopropyl-piperidin- yloxy)- 1H-1ndole-2—carboxy11c
. acid (intermediate 1) and
4-yloxy)-1H-indol-2-yl]- 23,5 4l
77 ((S)-2-trifluoromethyl- ) (S)-2-trifluoromethyl-
pyrrolidin-1-yl)-methanone pyrrolidine (commercially
available)
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and 67 445.6 446.3 3-yloxy)-1Hindol-2-yl] nmethanone
4- benzyl - pi peridine (comerci %lll y avail able) WO
2005/ 123716 PCT/ EP2005/ 006303 =59 E Systematic nane
AAL St H o ol o AL
VWV IJIC Il.l Ilu mal CI I ar o \IVI 1 u
b-Exd- | sopropyl - pyrrolidin- 3- ) ) MW found
4- Di f | uSysserpatisenanes n- | -| MW Starting materials (M+H)"
yloXxy)-1Hindol e-2-carboxylic_ l)-[5-(1-isopropyl-
BO1. 5|lacid (Exanple 5/ step 2)| a 1;} & din-4-
by ol L 3o YL o el papl - 2- 94 %r P piperidin
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yloxy)-1H-indole-2- 3735 acid (intermediate 1) and 374.5
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propyl)-amide 3-methoxy-propyl-amine
(commercially available)
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81 carboxylic acid (3- 386.5 acid (intermediate 1) an 387.4
dimethylami.no-propyl)- 3-dimethylamino-propyl)-
amide amine (commercially available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
yloxy)-1H-indole-2- 369.5 acid (intermediate 1) and 370.4
82 carboxylic acid
cyclopentylamide cyclopentylamine

(commercially available)
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L et hpnone 1, 3-di hydro-i sof ndolle  (eommesct ﬁawyhbh)
avai l able) 5-(1-1sopropyltpiperidin-4
5|‘(1' SODVODéI | pI ge“ dlbn 4|“ I5 -(1-Iso ropyl er1d1n-4-
y| oxy) - 0 carboxylic |yl oxy ]
bei d [ P e#ﬂ%‘&’?glt %‘P‘i")‘ 75 420YIGXW2111{21nd@5r25€?5E§WBC
aci d [ret hylbxy) 2 Hoymdade-2- 2 y| - et hyl ) acid{ilermediate 1) and 4135
Dgoyr | di n-&%ﬂ&ﬂ Ani ne 41(2<,6omTerci al | y avai | abl e) .
b- (1-| sopropyl = pi perfdl n- 4| 5- (1t z(s) erlﬁﬁl-&l Qﬁ‘é’i %{nﬂle -
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5-(1-Isopropyl-piperidin-4-
Azetidin-1-yl-[5-(1- yloxy)-1H-indole-2-carboxylic
o5 isopropyl—p.upendm-zl— 3415 acid (intermediate 1) and 342.3
yloxy)-1H-indol-2-yl]-
methanone; hydrochloride azetidine (commercially
available)
5-(1-Isopropyl-piperidin-4-
[5-(1-Isopropyl-piperidin- yloxy)-1H-indole-2-carboxylic
86 4‘Y1°x?’)'1H"ind°1'2.'5f1]'(3' 432.6 acid (intermediate 1) and 4334
pyridin-2-yl-pyrrolidin-1- -
yl)-methanone 3-pyridin-2-yl-pyrrolidine
(commercially available)
5-(1-Isopropyl-piperidin-4-
5-(1-Isopropyl-piperidin-4- yloxy)-1H-indole-2-carboxylic
yloxy)-1H-indole-2- 412.6 acid (intermediate 1) and 4135
87 carboxylic acid (1-ethyl-
piperidin-3-yl)-amide 1-ethyl-piperidin-3-yl-amine
(commercially available)
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[5-(1-Isopropyl-piperidin- yloxy)- 1H-1nf1;>1e-c21-carboxyhc
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available)
5-(1-Isopropyl-piperidin-4-
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available)
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?/I oxy - 1Hlloxyddlfé-412d<ﬂdﬂdbxy& éﬂg y| oxacid (ilkermediate D-and 388.3
B83. 5 ac:l@,#gﬂlg d4 te 1 nd 384.4 83 car boxyl i c )
hci d cycl ohexyl a e cyclohexyl . | al
avai | abl e) Bleflllﬂnp%pr opyl | pi pe?{lﬂé&ﬁp ﬂéh%%m&)%ﬁekyauy
5- (1-| sopropyl - pi peri di n- 4} available)
vyl oxy)-1Hindol e-2-carboxylic lloxy)-1Hindole-2-
412.6|acid (internediate 1) and 15 xdihie
aci d %@I er i d| %{1 ‘?ﬁ hyl ) - amgg Sop%?ﬁ%lp
- pi perTdirioR: Q/W B{Pﬁﬁ} 3t he  (k ﬂﬁ?@r&iépfi?le?ﬁﬁ?rpgﬁhé)
b-(1- sopyloml-llﬁﬂpémledr-n 4| Azet) di acid {iviterfifediate 1) and 356.4
yb®sxy -1F+|{5¥%ﬁ§ garboxy - sopropyl - pi peri di n- 4- ‘
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azetifline (commercially ayail apl eXcommercially available)
5-(1-Isopropyl-piperidin-4-
[5-(1-Isopropyl-piperidin- yloxy)-1H-indole-2-carboxylic
4-yloxy)-1H-indol-2-yl]-(4- 399.5 acid (intermediate 1) and 400.5
96 methoxy-piperidin-1-yl)-
methanone 4-methoxy-piperidine
(commercially available)
5-(1-Isopropyl-piperidin-4-
[5-(1-Isopropyl-piperidin- yloxy)-1H-indole-2-carboxylic
4-yloxy)-1H-indol-2-yl]-(4- 3845 acid (intermediate 1) and 385.4
97 methyl-piperazin-1-yl)-
methanone 4-methyl-piperazine
(commercially available)
5-(1-Isopropyl-piperidin-4-
[5-(1-Isopropyl-piperidin- yloxy)-1H-indole-2-carboxylic
4-yloxy)-1H-indol-2-yl]-(3- 399.5 acid (intermediate 1) and 4005
98 methoxy-piperidin-1-yl)-
methanone 3-methoxy-piperidine
(commercially available)
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132 . 389.5 2) and 390.3
pyrrolidin-2-yl)-ethoxy]-
1H-indol-2-yl}-methanone 1,3-dihydro-isoindole
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5-(1-Isopropyl-pyrrolidin-3-
[5-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
. acid (Example 5 / step 2) and
3-yloxy)-1H-indol-2-yl]- 4094 410.5
133 ; ) )
((S)-2-trifluoromethyl- (S)-2-trifluoromethyl-
pyrrolidin-1-yl)-methanone pyrrolidine (commercially
available)
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t
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Example 135

l-methanone

a) Step 1: 5-((S)-1-Benzyl-pyrrolidin-3-yloxy)-1H-indole-2-carboxylic acid ethyl ester

A mixture of 20.5 g (0.1 mol) ethyl-5-hydroxyindole-2-carboxylate, 23 g ( 0.13 mol)
(R)-1-benzyl-pyrrolidine, 58 ml (0.2 mol) tri-n-butyl-phosphine and 50 g (0.2 mol) 1,1’-
azodicarbonyl dipiperidine in 600 ml THF was stirred for 17 h at room temperature. The
suspension was filtered and the filtrate was evaporated to dryness. The residue was taken
up in 100 ml heptane/DCM 1/1 and the precipitate was filtered off and washed with 100 mi
heptane/DCM 1/1. The filtrate was evaporated to dryness and the residue was taken up in
100 ml DCM and purified by flash column chromatography on silica eluting with a
gradient of ethyl acetate / heptane 1/3 to 2/1. The product containing fractions were
pooled and evaporated to dryness and again purified on silica eluting with a gradient from
DCM / 2N NH; in MeOH 99/1 to 19/1. 6.2g of pure product were obtained from pooling
and evaporation of pure fractions. This was recrystallised from diethyl ether and heptane
and washed with diethyl ether / heptane to yield 3.5 g of pure product MS (m/e): 365.1
(MH?, 100%). 26 g of impure product were obtained from pooling and evaporation of the
respective fractions. This was recrystallised from diethyl ether and heptane and washed
with diethyl ether / heptane to yield 9.0 g of pure product. All filtrates were pooled and
evaporated to dryness to yield 14 g of slightly impure product which was used without

further purification in the consecutive steps.
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ip (commercially available) 5-
[2-(1-Methyl -pyrrolidin-2- (4-Hydroxy-piperidin-I-

woRdosansmxy] - 1H i ndol e-2- Y1) -{5-[2-(1-neth 1-PCT/EP2005/006303

carboxylic acid (internediate Y 127
pyrrolidin-2-yl)-ethoxy]- 371.5,2) and 372.3
1H i ndol - 2-yl } - met hanone 4- hydf oxy-peridine ip

L I
%?%F% P QA Bt AR el SR b g St
piethanene2- car boxylic acid (internediate (1-nethyl-
391.5 2) and 392.2 128 pyrrolidin-2-yl)-ethoxy]

1H- T%gfbct&iel)df 14 gstdlus)g i!”&nﬂyl@yﬁiohﬂiim@}q‘typeﬂ-ﬂﬂdbh -2-carboxylic acid
%t%lyisesﬁr%arlc?gﬁaﬁ)gi} 3 lﬁ 1thw h&&w rﬁ%ily L) °£d0deT HF/MeOH
Iileédn)?f} %5om| \’&at(eilwmahdfaydd-too'aﬁhbdoy Rihousaind aftﬁrwaafdndblowamc volatiles
fémoye Qn%f%d?g%ﬁ%u?’e 16(?(35% Wg‘ceﬂ )g@"% %%_Ladﬂui‘ gﬁ‘d’ hue m ure was
extosatiedt mthFZIXyIOQ\mll diethyleethen T ixommieaysheee was adJusted to pH 2 with 4
REICEESP AateP Was8ekanted4rdak the%ﬁh@&?febﬁoﬂﬂ@n'ﬁhm:ﬁh%\%mmd at 50

materi a

@ upéewwmtayﬁﬂgﬁ ﬁgﬁﬁmznfé% fopi RS Yas ek sniiying 10 ml DMF and
Yedte@aPOXE Ivithlds i 06103 8ol 2-{ BH[B2nfdtrinmilHyy1)1y1;3, B tetekimethyl
TSRS ot o et
ethyitliisepropplamine and stirred for 1 h at room temperature. The mlxture was
evaporated to dryness and 200 ml ethyl acetate, 200 ml water and 200 ml aqueous 10%
Na,COs was added. The aqueous phase was extracted with 200 ml ethyl acetate. The
combined organic phases were washed with 200 ml NaCl sat. aq. Dried with Na2504
filtered and evaporated to dryness. The residue was suspended in 100 ml diethyl ether /
methanol 9/1 filtered, washed with 30 ml diethyl ether / methanol 9/1 and dried at 30 °C
under vacuum to yield 6 g (0.014 mmol) of the title compound as white solid. MS (m/e):

406.5 (MH', 100%).

c) Step 3: Morpholin-4-yl-[5-((S)-pyrrolidin-3-yloxy)-1H-indol-2-yl|-methanone

A mixture of 4.6 (0.016 mol) [5-((S)-1-Benzyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-
morpholin-4-yl-methanone and 480 mg of 10% palladium on charcoal in 250 ml ethyl
actetate/acetic acid 9/1 was hydrogenated at room temperature during 4 h. After filtration
the filtrate was evaporated to dryness and the residue was taken up in 250 ml DCM and
150 ml 10% Na,COs. The aqueous phase was extracted with 2 x 100 ml DCM and the
combined organic phases were dried with Na,SO, and evaporated to dryness to yield 2.77
g (77 % of the title compound as off white solid. MS (m/e): 316.1 (MH", 100%).

d) Step 4: [5-((S)-1-Isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-morpholin-4-yl-

methanone

A mixture of 315 mg (1 mmol) Morpholin-4-yl-[5-((S)-pyrrolidin-3-yloxy)-1H-
indol-2-yl]-methanone 615 mg (5 mmol) 2-bromopropane and 173 mg (1.25 mmol)
K,COj5 in 3 ml DMF was heated to 50 °C for 16 h. The mixture was evaporated to dryness

and taken up in 50 ml ethyl acetate and 50 ml water. The aqueous phase was extracted with
50 ml ethyl acetate and the combined organic phases washed with 50 ml NaCl sat. aq. dried
with Na;SOy, filtered and evaporated to dryness. The residue was purified with column
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(commercially available) 5- [2-(1-Methyl-pyrrolidin-2-
(4- Hydr oxynet hyl - yl)-ethoxy] -1Hi ndol e-2- piperidin-

wa29i5)12§A6[ 2- (1- carboxylic acid (internedi at ePCBEP2005/006303

met hyl - pyrrolidin-2-yl)- 385.5 2) and 386.4 ethoxy]
- 1 Hindol -2-yl} nethanone 4 droxynet hyl - pi peri di ne
(commercially available) 5- -(1-Methyl -pyrrolidin-2

&%?g?g%}wg od s?l?«#&ﬂm épg% %.( %ﬁaﬁﬁegg %:%Ja'n l?éld{/ IR¢ ﬂg—ﬁ if methanol 19/1 to
a5 ﬁlghe(p; Wit gontaining Fa¢tivny wereggmlat qyggoxgged tg dryness, treated

diRetiet! Th &iﬁi@a&@ Yad fillerdd Bff‘iﬁ& Wﬁﬂémﬂl 8 small portlon diethyl
(co mTer cially

sther. Thed ,cgwpuﬁé,w%qlql%ﬁ 3. 30(°(]3 undef \rra%gt\{m e elc!'l %{] mg (48 %) as
whﬁéyahdl MS (18/e):858:3¢ MR POY6Y.

3-yl oxy) - 1H i ndol - 2-yI ] - acid (Exanple 5/ step 2) and

133 409.4 410.5 ((S)-2-trifluoronethyl-

I(D?Z éogrl {nlglﬂ? E}?JE’BEJBXH g]efaﬁ%&’ Lﬂ!)(fveg?xlt}% \:}%tw m?ﬁg r‘@S)-l-isopropyl-
Wﬁl&ﬁg%ﬂp@ﬂeﬁ@amdal-ﬂgyl] -Enorphglus}ﬂsylgnﬁilp@orpﬁhg regpgctive enantiomer

2?(?{' f‘ﬁoﬁﬁip@l’- rl'gllclmé\ll?)\é‘flg%gﬁ-lﬁl}%?l -2-y1] -rnor ohn-4-yl-methanone was

@511[1@126 n}vg} QgAY PGS ﬂartlgg,fm q?),yfé -g)ér xylncﬂ)?e-g carboxylate
£ﬁd‘(?EIIB€hz6}I- yrratidihg. 1S tlﬁ)@)i?:ﬁlst?rdmﬂib,l 100%)2) and 134
(S)-2-trifluoromethyl- 409.4 410.5

pyrrolidin-1-yl)-mnet hanonegg( t3%| fl uoromet hyl -

pyrrolidine (commercially Exanpl e 135

[5-((S)-1-Cyclopropylmethyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-morpholin-4-yl-

methanone

According to the procedure described for the synthesis of [5-((S)-1-Isopropyl-
pyrrolidin-3-yloxy)-1H-indol-2-yl]-morpholin-4-yl-methanone the title compound was
synthesised from Morpholin-4-yl-[5-((S)-pyrrolidin-3-yloxy)-1H-indol-2-yl]-methanone
and bromomethyl-cyclopropane. The title compound was obtained as light yellow solid.
MS (m/e): 370.3 (MH", 100%).

Example 137

Morpholin-4-vl-[5-((S)-1-propyl-pyrrolidin-3-yloxy)-1H-indol-2-yl] -methanone

According to the procedure described for the synthesis of [5-((S)-1-Isopropyl-
pyrrolidin-3-yloxy)-1H-indol-2-yl]-morpholin-4-yl-methanone the title compound was
synthesised from Morpholin-4-yl-[5-((S)-pyrrolidin-3-yloxy)-1H-indol-2-yl]-methanone
and 1-iodopropane. The title compound was obtained as white solid. MS (m/e): 358.4
(MH", 100%).

Example 138

[6-(1-Isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-morpholin-4-yl-methanone

a) Step 1: 6-(1-Isopropyl-pyrrolidin-3-yloxy)-1H-indole-2-carboxylic acid ethyl ester

A mixture of 1 g (4.8 mmol) ethyl-6-hydroxyindole-2-carboxylate (Journal of the
American Chemical Society (1967), 89(13), 3349-50), 0.81 g (6.3 mmol) 1-isopropyl-3-
pyrrolidinol, 2.83 ml (11 mmol) tri-n-butyl-phosphine and 2.56 g (9.75 mmol)
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15-(
(S)-1-1sopropyl -pyrrolidin-3-yl oxyl -1H i ndol - 2-yl | - nor

wohaalsin3Aeyl - met hanone a) Step 1: PCT/EP2005/006303
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et hyI 5- hydr oxyi ndol e- 2- car boxz ate 23 g ( 0.13 nol)

i Illa_z 1&5@9%}[5%%@%%1#% Iug S{)j rrg S’I—E V(I%s sﬁxr ; }%H}L temperature for 16 h.

Theslispandiamyhs flitgredpend therfidtrated €GPondteds tdElrvaesséEherm%dlue was
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D:
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Na2CO3 was added. The aqueous phase was extracted with
200 mM ethyl acetate. The 15 conbi ned organi c phases

woenws/e@bhed with 200 mM NaCl sat. aq. Dried wWPCHIVEP2005/006303
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- 75 chromat ography on sil i herededidteg W th a gradi ent
fromDCM 2N NH3 in methanol 19/1 to 85/15. The

pr oduct 6c [
evapor ateg—te—d S < ‘ .
The precipitate was flltered of f gpd washegd with a
smal | portion diethyl ether. Thg S

dried at 30 C under y t e be - x.ng (48 %
as 5 white solid. (‘umYeE@ss( 0% .
According to the net descri bed above for the
synthesis of [5-((S)-1- |sopropyl
pyrrolidin-3-yloxy)-1Hindal -2-yl]-norpholin

Accordingte the prsedurgslescrihpd fthe synthe51s of Example413%|/ step 1 6 (3-
Epﬁ% {dﬁaq Jyllp%ep&é}QWHMdl@blcde%xﬁhd/i&d( ¥ihylldstdr ko byrthasized from 6-

Mﬁq%ﬂ@glme@rc to&qy c? %‘Sd %]nqstse\{ 2}15 %Sll’l%agr(;dlln- -yppropan 1-ol
&Jiﬁﬂneﬁ:lwﬁﬂ@bll@dljheﬂﬂ’e mﬂ;limmﬂl edseyiddedaim¥7 % as light brown oil. MS

((m)/e) 3ﬁe§‘6¥1h+p¥6d)’i idine. M5 (me): 358.3 (MH, 100%.



Exanpl e 136 15 -

Cycl opr opyl net hyl
woeypbhosi1231mer phol i n- 4-yl -

((s) -1-

-pyrrolidin-3 -yl oxy)

-1 Hindol -2

procedure described for the synthesis of

nmet hanone Accordi ng t oPCHAEP2005/006303

[5-((S)-1-1sopropyl 15 -78

pyrrolidin-3-yloxy)-1Hi ndol - 2- yI] nmor phol i n-4-yl -neth
ano ﬁﬁlg b OLMRL A MBA] fos VM spResiS 6f Examiple 138 / step 2
Sl i

Rz

caﬂbB

it

cri bed f
£S5 TRSREC

IHQHH&HfEdc

shdwi ixdBable2 whd cwmppm)ﬁamlﬂe 139 todipeRbnkS2t he titl e

conpound was

svnt hesised from

bha;areequ ééﬁerl, 6-gh-tlsdped)pyb-\plmidmi-4-ylm) -1H-

IR ORI T
Sftic-aRid/dthylrestiehen®-(®- Pipkeidin-diyhgpropoxyhd Hy
gvﬁr %ﬂf ’&ﬁ&%@&ﬁm%‘mﬁén{eﬁ§$né& ihSIBIOR Mthe results are

c xY)OlH—mdole~2-

r&g{qﬂ 2ncar oxyhc acid

Mor p
Vi, -

[6-(

18604

nolin-4-yl-[5-((S)-py
et hanone and 1-iodo
bbt ai Apsteragfiapame sol
Exanpl e 138

frol idi n-3-yl oxy)-1Hi ndol -

iy

ne. T e t|tIe co ound

5 (nf Sferugggmae

MW
found
| (M+H)*

- nNor
6- (1]
lic §

_Icnmrnnul
Nl P 4

)holln 4-yl - met hanone
| sopropyl - pyrrolidin

n\lrrnlinl
y 1 oT—Ttn

et hyl

191
(11
VWO 2

1,14

stirf

10%9 eﬁg%&§Wﬁter

amesdhz c
mﬂaﬁ;)d}mmmz -Adci

1S5phppm£9y1 %thfaﬁ&ﬁer

D05/ 123716 PCT/ EP2005
zodi car bonyl - di pi peri
ed at room t enper at uf

—3 ¥
a) S
3-vyl
m xturp

ar box
B3y
bpy|
>ph| n

0063
di ne

-B-

e for

r—tndot =2

t eg (1*Isopropyl-p1per1 1n 4-
Dﬂ&(}’)ﬁfl‘-lﬁ@@k@-@arb@kﬂﬁx
1 s etbificn L medinte

1967), 89(3)3hd 3349-50)|
pyrrolidinol, 2.83 n

33 anqgrpgfoﬁge @cer?mZéiaﬂ?Dl
in 50 niavdilablelas

16 h. The suspension

372.4

on Si
Me OH
wer e
and

the f

was 1
The 1

40w
(me):

was
consse

iTtered and the filti
esidue was purified

q

ol -FloBip piteriain,
c ahvplionpd1 Brindgl- %V]elpor
o _yst a
heplttl}allkr%ﬁ,]1 tgé)hdg?l?%-?g 0. §
317. m N£00%) ) .
iltrate 0.6 g of sligd
sed without further

cut | ve-st-ap h  Ct an

at ed
W th

pduct

a7

htly

gr adi ¢

1"Z ¢
% g of
and 4

pur|f

Qfs@%x%? I—ﬁlp@h&ﬁﬁ‘&s
coI
Rl
Coad athiyl éwerf(tr&emn@ﬁae
to. drynes yield a
pd from di et her
br owni sh cr stals (M5
afthismorphalpw @omonerglly
i mpur e pvgﬁlﬁﬂé) whi ch

ication 1n

388.5

phol i
6- (1-

141

[6-(1

lic dc

ep—re—ot€P

-1 sopr opyl -
1o net hanone

n-4-yl -
! Sol?l ?%%lrol?))( rprllg)e!r{ | N

4-yloxy)-1H-indol-2-yl]-
piperidin-1-yl-methanone

pyrrolldlr-3 yl
A m xt
3-yl oxy

369.5

o@sl-lmrmérﬂﬂwi;dﬁl} Aoy
i—qu-@ncﬁ)lél-Z carboxyhc

ac1d e|ttyl ester
3) and

ntermecilate

piperidine (commercially
available)

370.3




et hyl

ester and 0.088 g

(2.1 mol )

['ithium hydroxide

monohydrate in 20 M THF/ MeOH 1/1 and 5 m water was
waeaisad3tio reflux for 1 hour and afterwards al PCOEG2005/006303

vol at

iles

renoved under reduced pressure.

(0 © was added and adj usted t
HCl .

[
( B,
t oG
1.63

A

raoh
ST

vol atil es were renove

faon
oot

pH =2 15 with 4 N

10 Ml wat er

under reduced pressure

Fai-s—wars—taken 11T

and treated with O.
enzot z0l - [)-1
I uor%ﬁgr aattlcn'?l 65 ng
mM (9.5 mmol) N-ethyl

61 g
dii éi
ur e.

(1.9 nmmol) 2-

-tetr i um
wllnﬁ Ellgfr%e and

propyl am ne and stirre

D

MW
found
H (M+H)*

for—1
eva
il

aqueolu
The ¢
Net2
evap
col u
gr adi

pr odu

aaFated to dryness and

s

G 1 _at rooim {enper at

ous

J6 47 e pl nibiR: ¢
oddylaxg 15 gﬂnl-@ yﬂh% 6

ot %}h?lgp '8 ynessw) Thg

ate
chr ormetbgnenshy on s
ent from DCM 2N NH3
t containing fractig
ated to dryness 25

50 m
10%] Nd
d w
s werje
N5
resi
ilicd
in M

ns wgr
The ¢

by isoprapberdin-go
t gaﬁo ﬁlgé e&éﬂ#ﬂgx@ﬁ%@& €

2608 Huvirsd el asrbokikic
D/ f i | tered)andd

due was purifi ed W th
el uty bg,
H 19/1 to 85/ 5 The
%&@gag]%ava able)
esidue was-taken upin

384.5

iethyl ether, filter
thyl ether. The tit

d6)( AgopabpAiferidider

é%ﬁ%&ﬂ’ﬁ deP A

whin-16y1)- N
%@rt?a%§on

77 Acd
e synt hesi

- pi peridi n-4-yl oxX

ed ar
| e cc
vacu

M 10

39b.<5x

[

ordir
s of -

y) - 1H

30 WO 2005

d cag dg_{ etidi 45

dpld 2 eatbaiylic

0%yid eltlmy] estee@ntatraediate
y) - 1H-i ndgy

g to the procedure
Exanfrireethoxy-pipgridige

(commercmlly available)
i ndol e- 2- car boxylic

%éd? car boxyl
1 16

400.6

aCT d

6- hyd
1-i so
The t
Kol i d|

61402
rboxy

Thyr—ester was syntin
oxy- 1H i ndol e- 2-car
ropyl pi peri di n-4- ol

Fglq%mﬁyﬁ%lﬁaﬁlw E

14%23%(2/1(1%?14%?7}’ n-
ipgrraidia- BiyhitetiRbae

E

esi 2§
oxyl ilc

(cq
| ded

235;515)
ON

—

c G soproRl-piagridingng
nytexy)+ Hil lind ale-a+ dazldxy)ic

%6%105%&{?1 %&F} igfat Q{i&é@“

- et hoxyl -
N N

pyrrolidine (commercially
available)

1)—lirhd1dol e-2-c3

356.5

145

[6-(1-Isopropyl-piperidin-
4-yloxy)-1H-indol-2-yl}-(2-
methyl-pyrrolidin-1-yl)-
methanone

369.5

6-(1-Isopropyl-piperidin-4-
yloxy)-1H-indole-2-carboxylic
acid ethyl ester (intermediate
3) and

2 -methyl-pyrrolidine
(commercially available)

370.1




According to the procedure described for the synthesis
of Exanple 138 / step 16-][ 2-

| o

WO 2e0ma2bmib - pyrrolidin-2-yl)-ethoxy]-1H i ndol e- PBETAPR®RP06303

lic acid ethyl

2-(1-

avail

nmet hyl -
abl p)

olnd

ester was synthesized from
6- hydr oxy- 1H i ndol e- 2- car boxyl i ¢ aci d et hyl
pyrrolidin-2-yl )‘S%t hanol

ester and

(commercially
was—yielded-in—++

QL o
77U AP

| i ght
| Bxer
6-N-

aci d

The title caom
brown oil.

M5 (nfe):
medi aje 5 15
Pi per PEISHAICPAIS, oy 0X
ethyl ester O UN~-~(

317.

YW

N O

3 (NH+ 1009 .
L i ndoPBrEnEmAisEiRl ;

According to the

found
(M+H)*

PTOT

st ep

Pi per
et hyl
hydr o
148 P
avai l
| i ght
2005/
proce
St ep

<l L | - |
gour T ucSLT T oucu 106 U1

16- ( 3-

i din-1-yl- - 1H
ot seenmaslHyRede 20
XY - i&prio ﬁp%)igerzdiﬁa!-box
eri 3| n- %}l"-cfoﬁ (}pqg_ 1-
ab AP Z o

123716 PCT/ EP2005/ 004
dure described for th

br own methandde (il e)f:

€ SYT

i ndd
d frd
ylic
38330
ound
317
303
e sy
i vati

ttesrs—of —Exanpte. 138
6-(1-Isopropyl-piperidin-4-

I ﬁ%;%r) CH-hedolé-R Ccadtsdxdllic

m 6- . .

alfid el giterntepmedipfe
( comrer cBpdddy

was yielded in 77 % as

7 gt e illy

cor
t hesi s o#valgblgbl e 138 |

ves have_ been

384.1

synt h
et hox
6- (1-
i ndol
6- (i -
cHbo
6- (3-
aci d

am ne
Tabl e

2 further indole der
tesi zed from®6-[2-(1-n
y] - 1H i ndol e- 2- car box
' f(QBEDﬁHéthﬂLrBSEphdliﬁ: 4
e-2-carpoxylic acjd e
i soﬁ'r@ﬁ&o'(%ﬁf?l’r@w]di n-
Xy | piperidihdi-gloxyt 1Hst €
Pi

R S e

2 and conprise Exanp

menti oned in Table 2.

et hyl
ylic

t hyl

r or

-yl ox

350% 50

y) - 1H
ivel y,
Theg
le 13

W—gf-@% ' iﬁﬁ%?ﬁér?d’in-él-
;a,ly}ilg}ﬂ_),:el }{ndﬁg-Z?craiboxylic
esikilethyl ester (intermediate
Xy) - 1Hi ng)oallﬁea 25

|-i ndol e- 2-carboxylic
Vi, 6-dimetbyk mopehlinee

re Iy in
o pierdiafly shURMR

400.0

MtH)
H- i nd
et hyl
371. 5

pigoh
6- (1-

SystematcTame— WY

+ 6-( 1-1sopropyl-pi

ol e-2-carbaoxylic, [6-
és{iléﬁor(rpaﬁéﬂ%aﬂlaﬁe

3)

jol i ne

| sopr Ech%n’%ﬁ%i‘m % 4

cyclopropylmethyl-amide

Start

adbai|

perid
(1 %él joylb@pymnh@@éizd&ambo@ﬁh q
Y3 RirfHolé @ phgl i n- 4

g TEterTat s found

NO
i no-41-Jsapxgpyl-pjperidin-4-

j %&.{;@%ﬁ@%&ﬁéﬁ@ :
abl e) 3) and

cyclopropylmethyl-amine
(commercially available)

356.5

149

6-(1-Isopropyl-piperidin-4-
yloxy)-1H-indole-2-
carboxylic acid 4-fluoro-
benzylamide

409.5

6-(1-Isopropyl-piperidin-4-
yloxy)-1H-indole-2-carboxylic
acid ethyl ester (intermediate
3) and

4-fluoro-benzylamine
(commercially available)

410.3




yl oxy) -1 Hindol e-2-carboxylic
[ 6-(1-1sopropyl -piperidin 4-yloxy)-
wachw/1eshyl ester

met hanone th

1H i ndol - 2-yl] -

i onor phol i ne

(intermedi ate 140 387.5 3) ardT@®3005/006303
t hi onor phohn- 4-yl -

(commercially available) 6- (1 | sopropyl - pi peridi n-4-
yl oxy) - 1Hi ndol e- 2- car boxyl i ¢~ 81 -
[6-(1-1sopropyl-pi pgrl di-n-—aci¢—ethyl—ester
(II‘ET ;gegl ate 141d4 ylloxy)-lH-i ndol - 2-yl ] - d369 5 3) MW
a i peridin none ridi
( rci aﬂ) %’aé\‘;é‘ia}nﬁbl e) W 05/ 123‘2?%6“ alerials found+
PCT/ HP2005/ 006303 -79 MWV Ex. Syst emati c name MW (M+H)
Startirng et erTats—foomd—No é
6- (1-| sopr opyl - pi peri din-4 [6-(1- -Slopsoranyl-pinseidingfn -
yl oxy) - 1Hi ndol carboxylic | ylo 1H-1ndole-2 carboxylic
A-yl ox%](l'iﬁlllﬂrﬂ TPlEeriF{lT 44 aci c?’ XY)¥h (r Y
(i nt el Siyd- 1M @R325 3)| and ngldg yl ester intermediate s
negohyll er .dl mgtR&Pgne 4- net hy)and eri di ne .
ip (lc Eﬂg?’ﬁ’l‘& F&ﬁﬁxyfgfﬁ 3blfe)
6- (1-|l soprdmethyb)-peidedi n-4- [ 6-( 1- )hORYARI_REEL i N
vl oxy) - 1Hi ndol e- 2- car boxyl i c hﬁ%pﬁoﬁ.%eﬂm ?ﬁﬁﬁed
-yl oxy) - 1Hi ndol - 2-yl |- (4- aci|d efchymessigBy available)
(internmediate 143 399.5 3) and {400 6
et holxy- pi peridin- |-yl) rmethar ongél(-lnﬁ@ﬂglc}éyﬁgnaimpe
p (lcommercially avail ablle) D)-eth 1H-indole-2
Azepan-1-yl-{6-[2-(1- y)-et o’fy]_ . -indole-2-
methyl-pyrrolidin-2-yl)- 6o carl-)oxyhc acild ethyl ester 03
151 ethoxy]-1H-indol-2-y1}- . (intermediate 4) and .
methanone azepane (commercially
available)
6-[2-(1-Methyl-pyrrolidin-2-
{6-[2-(1-Methyl-pyrrolidin- y1)-ethoxy]-1H-indole-2-
2-yl)-ethoxy]-1H-indol-2- sais carl.)oxyhc ac.ld ethyl ester .
152 yl}-pyrrolidin-1-yl- . (intermediate 4) and .
methanone pyrrolidine (commercially
available)
6-(1-Isopropyl-pyrrolidin-3-
[6-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
. acid ethyl ester (Example 138/
3-yloxy)-1H-indol-2-yl]- 5735 3745
153 thiomorpholin-4-yl- ' step 1) and '
methanone thiomorpholine (commercially
available)




6-( 1-1sopropyl
H- i ndol e- 2- car boxylic
wethsl12816 er

- pi peridi n-4- yl oxy)
[ 6-(1-1sopropyl
(intermedi ate 144 4-yl oxy) - 1H i ndetT2Pyd0F4006303
355.5 3) and 356.5 pyrrolidin-1-yl-

-1

- pi peridin- aci

met hano ne

d

pyrrolidine (commercially avgjlable)
6- (1-1sopropyl - pi peridin-4 [6 1-1sopropyl - pi peridi n-
v oxyy—dH-i-nrdet-e—2—carboxytie
4-ylpxy)-1Hindol -2-yl]-(|2- adid ethyl ester MW
(Hxat er ned; 9.5 3) d 370. &tarti terial found
e hy $Yr5£)e?n é%%aﬁfeé yl) Mygt hanone a2 g materias (M+H)*
-nEthyI pyrroI|d|ne (conner0|ally avai |l abl e) WO
123716 PCT/ EPZ0057 006303 2
Systematic name MV Startijng mat era *\SACI)\II’W%LBW llwrlf}l)z'
6- (1} Isopropyl pi peridin-4 Aze yinm) uﬂ-xp@olgf,carboxyllc
yl oxy foRaRpexy! i c |% ¥ i I$'1'38/4
acid ﬁ (i gﬁ%t f g %@g e‘§ %ng 384. 356.5
yb@X/)3 l%ﬁ #none az an '
(COWTBiSl@éﬁ&thI-ylatthaabhe) 6- (|1- 1 sopr opyl - pi peri di n- 4
(2, 61D met hyl - mor phol i n- I oxy) - Lipkridiak €commerdidlyy| ilc
4-yl)-[6-(1-isopropyl- acjd ethyl ester grix ernedlate
147 899.5 3) and 400.0 p| perifi n-4-yl ¥ ?
indol-2-yl] -methanone 2 B.dipethyl—merphetine
6- (1 Isopropyl-pyrrolidin-3-
-1H-indole-2-carboxylic
[6-(1-Isopropyl-pyrrolidin- ylo.xy) 1H-indole-2-carboxy:
) acid ethyl ester (Example 138/
3-yloxy)-1H-indol-2-yl]-(4- 370.3
155 i 1 369.5 step 1) and .
methyl-piperidin-1-yl)-
methanone 4-methyl-piperidine
(commercially available)
6-(1-Isopropyl-pyrrolidin-3-
1 loxy)-1H-indole-2-carboxylic
-(1- 1- lidin- Y
6 1( ! Isoll);;) I?Y dplyrzr ° 1-(4- acid ethyl ester (Example 138/
3-yloxy)- .-1n .o' y 385.5 step 1) and 386.5
156 methoxy-piperidin-1-yl)-
methanone 4-methoxy-piperidine
(commercially available)
6-(1-Isopropyl-pyrrolidin-3-
yloxy)-1H-indole-2-carboxylic
[6-(1-Isopropyl-pyrrolidin- acid ethyl ester (Example 138/
157 3-yloxy)-1H-indol-2-yl}- | 341.5 step 1) and 342.1
pyrrolidin-1-yl-methanone .
pyrrolidine (commercially
available)




(commercially avail abl e)

6- (1-

| sopr opyl

6- (1-

- pi peridin-4-

we@haosyp3ibt i ndol e- 2- car boxylic

| sopropyl - pi peridin-4

yl 0 1H i ndol e- PETAPR@S/006303

ethyl ester (internediate ~) 148 carboxylic acid
355.5 3) and 356.5 cycl opropy t hyl - am de
cycl opropyl met hyl -anmine (conmercial Iy avail abl e)
6-(1-lsaonraonvl nl norl Fa LY
6- (1-IsoBroB§I plperldln 4- MW
y Esx ) - car boxyl, yl oxyj. ' .o 2-
agjd ethyl chwﬂfernedi e|149 4%3&Eh%§g§hgs4lo.3 bund+
car bdxylic aC|d 4-fluoro benzylanide (M+H)
A=—ftgoro-benzyram ne  (COnmer cija aval L
2005/[123716 PCT/ EP2005/ 006303 al @V@’é‘%t”u c
nane ar grials fmIMmMHH%HMememMm
6-(1-Isop;6? q%ﬂgg(ldln 4 6-(--I§ %@&R%% ?Egﬁhﬂgiﬂﬂ4
yl oxy) - wmmpyrrahdnalc?eoxyl iC I?fé) ol acid
e e%&%@ H‘;¥ SR 399'?1‘:0 car bostgpil¢ andi d 370.3
(furgn éf é% 384 yl met hyl') - am de
furan-2-yl m«rtbancmﬂ ne (¢ omTer ci a'a&é{paﬁé’%ﬂohﬂﬁé&?aﬂﬁ
[2- (Y- Met hyl - pyrrolidin-24 Azepan-1
vyl ) - at hoxy] - 1H-i ndol e-2- et hyl|- pyrrol &i’?ﬁakie | )
carbaxylic acid ethyl ester 15
et hoxy] - 1H-i ndol - 2-yl }- 369.5 (i lst(qmephogyleﬁ;y%}olﬁﬁﬁl&-
370. 3  net )ﬁ azegaﬁﬁz ((comrer (il al I1¥—I vapla 91) 16
[2-( ]1 'féklmeagl TRPTPROHN oxy)-I'H-indole-2-carboxylic
4-yl)-[6-(1-isopropyl- acid ethyl ester (Example 138/
159 o 385.5 . 386.5
pyrrolidin-3-yloxy)-1H- step 1) and 2,6-dimethyl-
indol-2-yl]-methanone morpholin (commercially
available)
6-(1-Isopropyl-pyrrolidin-3-
6-(1-Isopropyl-pyrrolidin- yloxy)-1H-indole-2-carboxylic
. acid ethyl ester (Example 138/
3-yloxy)-1H-indole-2- 2415 4 342.3
160 carboxylic acid ' step 1) an .
cyclopropylmethyl-amide cyclopropylmethyl amine
(commercially available)
6-(3-Piperidin-1-yl-propoxy)-
(4,4-Difluoro-piperidin-1- 1H-indole-2-carboxylic acid
y1)-[6-(3-piperidin-1-yl- ethyl ester (intermediate 5) and | -,
1 61 . 371.5 3 .
propoxy)-1H-indol-2-yl]-
methanone 4,4’-difluoropiperidine
(commercially available)
6-(3-Piperidin-1-yl-propoxy)-
6-(1-Isopropyl-pyrrolidin- 1H-indole-2-carboxylic acid
. 3-yloxy )-lHjind(.)le-Z- 3415 | ethyl ester (intermediate 5) and | 5/, 5
carboxylic acid
cyclopropylmethyl-amide morpholine (commercially
available)




10

15

20

25

30

{6- [2-(1-Methyl-pyrrolidin- yl)-ethoxy] -1H i ndole-2-
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oxy) - 1H1 ndol - 2-yl ] - (4 acid ethyl ester (Exanple
138/ 370.3 155 369. 5 step % q m et hyl -pi p eridin-
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avallable) 6- (1- 1 sopropyl - pyrrolldln 3-
bpylZpipenidi loxy)-1H-indol-2-yl

-morpholin-4-yl-methanone

a) Step 1: 4-Benzyloxy-3-fluoro-benzaldehyde

A mixture of 18.6 g (0.133 mol) 3-fluoro-4-hydroxy-benzyldehyde, 24.9 g (0.146
mol) benzylbromide and 22 g (0.159 mol) KoCO3 in 150 ml DMF was heated to 55 °C for 2
h. After filtration and washing of the residue with 30 ml DMF all volatiles were removed
under vacuum. The residue was partitioned between water and ethyl acetate and brine and
extracted with ethyl acetate. The combined organic layers were washed with brine, dried
with Na,SO,, filtered, evaporated and the residue was re-crystallised from ethyl acetate /
heptane and used without further purification. MS (m/e): 231.1 (MH", 100%).

b) Step 2: 6-Benzyloxy-5-fluoro-1H-indole-2-carboxylic acid methyl ester

A mixture of methyl 2-azidoacetate, 4-benzyloxy-3-fluoro-benzaldehyde and sodium
methanolate (in methanol) in toluene was reacted for 3 h at 0 °C. The residue after
filtration of the suspension was washed with methanol, partitioned between ethyl acetate
and ammonium chloride solution and extracted with ethyl acetate . The combined organic
layers were dried with Na,SOy, evaporated to dryness and the residue taken up in p-xylene
and brought to reflux temperature for 2 h. After concentration the mixture was left to
crystallize and the formed crystals were filtered off and washed with toluene. The title
compound was after drying at 40 °C under vacuum obtained as yellow crystals. MS (m/e):
300.3 (MH", 100%).

¢) Step 3: 5-Fluoro-6-hydroxy-1H-indole-2-carboxylic acid methyl ester

A solution of 20.2 g (0.067 mol) 6-benzyloxy-5-fluoro-1H-indole-2-carboxylic acid
methyl ester in 800 m! ethyl acetate was treated with 2 g (10%) Pd/C and hydrogenated at
1 bar for 2 h. After filtration and evaporation the residue was re-crystallised from ethyl
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6- (1-1sopropyl -pyrrolidin-3-
8)IStepy3: 546! -isopraphpiparidin- -4-yloxy)-1H-indole-2-carboxylic acid

According to the procedure described for the synthesis of Example 5 (step 3) the title
compound was synthesized starting from 5-fluoro-6-(1-isopropyl-piperidin-4-yloxy)-1H-
indole-2-carboxylic acid methyl ester and lithium hydroxide and used without further
purification in the consecutive step. MS (m/e): 321.4(MH", 100%).

f) Step 6: [5-Fluoro—6-(1-isopropyl—piperidin-4-yloxy)-1H-indol—2-y1] -morpholin-4-yl-

methanone

According to the procedure described for the synthesis of Example 5 (step 3) the title
compound was synthesized starting from 5-fluoro-6-(1-isopropyl-piperidin-4-yloxy)-1H-
indole-2-carboxylic acid and morpholine (commercially available) in 68 % yield. MS
(m/e): 390.4(MH", 100%).

Example 165

[5-Fluoro-6-( 1-isopropvl-piperidin-4-vloxy)-1H-indol-2-yl} -thiomorpholin-4-yl-

methanone

According to the procedure described above for the synthesis of [5-fluoro-6-(1-
isopropyl-piperidin-4—yloxy)-1H-indol—2-yl]-morpholin-4-yl—methanone (Example 164)
the title compound was synthesized from 5-fluoro-6-(1-isopropyl-piperidin-4-yloxy)-1H-
indole-2-carboxylic acid and thiomorpholine (commercially available). MS (m/e): 406.3
(MH", 100%).
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6- (h&&)@ﬁh@ By thefpyoceduieddeseritied-abnuofoe tik syathesis pf [5cflaeriods-(1-

?I}Irgﬂgly §R§®n-gg2§gﬁ%%§§§?l% ?Q rﬁﬁérp%%hﬁ I4-{1L RERLABAE @xEmple 164)
thy citleconippling way syndlesited ﬁmrpﬁ@mmaé((é@fﬁ?@mﬂaalpgpdm-‘l-yloxy) -1H-

%‘é@le-?l%%@%%%oﬁdlp%&&ﬁnf&%ﬁﬁ&@ﬁﬁ# PRA30I3). M84m/e): 388.0 (MH",

I(B)é’/p)r opyl - pyrrolidin-3-yl oxy)-1Hindol - 2-yl | - nor phol i n
-4-yl -met hanet hi one A mi xture of 0.1 g (0.28 nmol)

[ 5- (1-isopropyl -pyrrolidi nESanplexdyy - 1H-i ndol - 2-yl ] -
nDrpholln 4-yl - met hanone and 141 ng (0.47 mmol )

i -1n§olsf T rgqné

mQas and the reS| due puri f| ed by col umm
chromat ogr aphy on silica eluting with a gradient from

% o?‘uﬁ It tl{EEﬁxJa@&Rxlre ggs/cﬁbéd)aﬁb% forttﬁe yy’n@l'léilsfiﬁ [P fubbet6-(1-

itlhe CO oun

Bonropyl- mpgni Aﬁp}néloﬁg ZyY Iglor[\)%ohn i yl-metl'ganon% (Example 164)
hfé'%iﬂé% uﬁams éb&‘iedlftdm b fttione-4- (1-isoptppfl-pipaddin-£yloxy)-1H-

ol i a).
Indelendy w&wﬂy P o Bl Sl syailghle); MS (m/e):
462.4 83HDL)09%). f | uor o- 4- hydr oxy- benzyl dehyde, 24.9 g
(0.146 nol) benzyl brom de and 22 g (0.159 nol) K2C03
in 150 mM DMF was heatedtq:ﬁ(g @r 2 h. After
filtration and washi ng of t rpe3|due with 30 M DWMF
al | voIatlles wer e re.-ved 5 under v

%@ﬁﬁ)ﬁeand br| ne and extracted vvlth et hyI acet ate.
€ CO

_ ined organic |ayers were washed with brine,
dri edAccordmg to the procedure described above for the synthesis of [5- fluoro-6-(1-

isopropyl-piperidin-4-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone (Example 164)
the title compound was synthesized from 5-fluoro-6-( 1-isopropyl-piperidin-4-yloxy)-1H-
indole-2-carboxylic acid and 4-methoxy-piperidine (commercially available). MS (m/e):
418.1 (MH', 100%).

Example 169

-1H-indol-2-v11-pyrrolidin-1-yl-methanone

According to the procedure described above for the synthesis of [5-fluoro-6-(1-
isopropyl-piperidin-4-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone (Example 164)
the title compound was synthesized from 5-fluoro-6-( 1-isopropyl-piperidin-4-yloxy)-1H-
indole-2-carboxylic acid and pyrrolidine (commercially available). MS (m/e): 374.0
(MH?, 100%).
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with Na2SO4, filtered, evaporated and the residue was
re-crystallised fromethyl acetate / heptane and used

wei2odsaas7iburt her purification. M5 (me): 231. 1PCT/EP2005/006303

(M, 10099 . b) Step 2:

6- Benzyl oxy-5-fl uoro-1Hi ndol g;2- carboxylic acid

met hyl ester 20 A m xture of nethyl 2-azidoacetate,

4- benzyl oxy- 3-f | uor o- benzgldghydeoand sodi um

met hanol ate (in nmethanol) in toluene was reacted for 3
h at 0 C. The resi dueraf er

betvveen et hyI acet ate and armoni um chI ori de sol ution
and ARsbrdasgs thepideediirh escaibed aliave faihe sprthésiscef [Brilyere-6-(1-

et et it DRI o BRALG SE mh Rpdtche Bmple 160)

u

thiefifleizorhpopet wassyethesizedirem 5Aﬂ\!@'p 5:6hl§@HIQPéI¥ Pﬂ’ﬁng’ﬁ’e 'Y?OXY) iH'
-2- iaBin ShvalilAlslef. QViSEah/e): 402.1 (MH,

u'f&&ié ? ac&ﬂ%hl; 9%1& a{‘&é?‘"é EH§$&§$&S@sﬂed Wi t)lcﬁ tgF uer?e.

1m)¢|t| e conpound was after drying at 40 C under

vacuum obt ai ned as yellow crystals. Ms (me): 300.3

(MH, 100%. c) Step 3: Example 171

5- Fl uor o- 6- hydr oxy-1 H i ndol e- 2- car boxyl i ¢ aci d net hyl

561§1t o O A ol Utll- SPertdi %LQ it % f@-lgg(ﬁﬁ-@(!#?OghC gl cid cyclopropyl-

rﬁahj?_lyaimﬁleter in 800 n1 ethyl acetate was treated with
2 g (109 Pd/C and hydrogenated at 1 bar for 2 h.

Al t eAccE%le g@F&gQuﬁ\&@&f&H'aBBvé e th dﬂéﬁs v8S-fluoro-6-(1-
| se

re-crys

rqm. et 2005/ 1

ir@ropTanpeidingspexy)- lé%-la%@ﬂ\aﬁqé-mqw@ﬁ?gﬂé Apgthapons (Example 164)
t@é Hl@ E&Sp Qlfnfld W?ﬁﬂme‘ﬁzlédldfr?gﬁﬁ ﬂ)dbr(ﬁﬁlﬂe-rlsdpmb}dhplp&ilcbm -44yloxy)-1H-

under uum 0,Yi
1@@9}5-@0% W*}F’fiéné?é}//é?gﬁog}’ 1 1r)e@%181b1 &BQJ}I dvhilfble). MS
(Ve): 3ZO0OYMHYN0®Rp 41 |
5 Fl uor o- 6- (1-i sopropyl - pi peri di n-4-yl oxy) - 1Hi ndol e- 2
-carboxylic acid nethyl 5E§a§‘h‘% 14¢cording to the

procedure described for the synhthesis of Exanple 5

(step 2) thetltle esi zed starl
54 pyl illsmorpholin-4

'%ethanone

nmet hyI est er and 1| sopr opyl - p| peri di n- 4- ol
((comupyig Wmhﬁﬂolb [5-0BisUpyopyl-gyaselidini 3-gloxy)-1H-indol-2-
33

)&i’!’f‘{fg*‘%hfs%(s}’i(q‘l 5(? 6%4 %@f ? ng ﬁ q]o%th %{?@ 0 2 (0 5 mmol)

N&H 8 83% suepefmiod in Al ¢ 2 onlg,N- d1m¢tbylp¢e@am weas deated éQj C for 1h.
1&% (g gﬁ%r%g}g é‘ln‘? 11eEN g@%&e’:’w&%ﬂ?& 1% int508ml éth}l%cetate and 50 ml

hestze artin dwith
Wwatkt ami extticted- mﬁnghylpyeta’pﬁ Bhe p@pgm& d praspiy layqrs were washed wit

1'F]r5‘lgér3 Wfied o6 0ANY) hitd Aapirdtl tbvdr%rﬁ@gs eTherggldhé hi purified with flash

d t f K
e shewpaoBwEhE pr plicy B RE S SEEAYL DGR NEinMeOH to
%l@&ﬂfér evaporatlon of the product fractions a yellow oil which was crystallized from
f ﬂﬂy ﬁ;&rzlgﬁ‘ £ lgl.je &OVB{)Sﬁ%Wﬁgﬂ@%@e@(G Og‘I gl(%%bf L HhiRARlia 2ms (m/e):

386.5 (MH', 100%).
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According to the procedure described for the synthesis
of Exanple 5 (step 3) the title conpound was

weoeymishesilged starting from PCT/EP2005/006303

5-fluoro-6-(1-isopropyl -piperidin-4-yloxy)-1H
i ndol e-2-carboxylic acid and p%gpholine (comrercially
available) in 68 %yield. M5 2 (rrie)' 390. 4( MH+,

100% . Exanple 165 [5 Fluo "ﬁ

i sopropyl - pi peri di n=4-yl ox;';zi2 rp—]-r ndol - 2-yl | -t hi onoryho
| in-4-yl- net hanone According to the, procedure .
Neaksop qn,_t..._r_--a :,._. 11 NP .J,j\,;‘u a I Y
he@Rh8RAY! - pi peri di n-4-yl oxy) - 1Hi ndol - 2-yI ] rmrphol i n-
Z-yT-met hanone (Exanple 164) the title conpound was
synthesi zed fro .

5”1 fgrendisg 2 Thespretiys dssrrisd dhove pr ghesypshepig of [1-ethyl-5-(1-
isopeipgt-Byreelidin:dsyloky)atHl dndole-ylfrinoonphplimidi-yiemethanone (Example 172)

Rt PSS A T et 100t inir

g-@li]l-moqduﬁm(d_-yl oetramont and @-@(pdopropane (commerc1ally available). MS

27@0 bbb(; ndol - 2-yl | - pi peri di n-1-yl - et hanone
ng to t e procedure descri bed above for the

synthesrs of [5-fluoro-6-(1-

i sopropy! - pi peri di n- 4- yI oxPre®pleil4ol - 2-yI 1 - mor phol i n-
4-yl - met hanone (Exanple 164) 5 the t|tIe conpound was
gyylhﬂﬁ¢r 1

5-f.l uoro-6-(1- |sopropyl pi peridin-4-yl oxy)-1H
gﬁ%@PQQQ-carboxylic acid and piperidine (connercially

available). M5 (me): 388.0 (M, 00%) .. anpl e
[5 FAgeording to the procedure described for the synthes1s of Example 5/ step 3 the title

“ﬁmir’n per?(ﬁj%rxn P{eeﬁéd bl [3 OILIWB ﬂ;blbéﬁj&h 42YMH)-(I4 iAgble-2-

CCQ
mrb@earqraeda@ééag tfféﬂuerwaweﬂg f%f@%ﬁ'ﬂ’ filable): RS (mie): 4066
(¥t vouve). 6- ( 1-
|sopropyl pi peridi n-4-yl oxy)-1Hindol - 2-yl ]
- nor phol i n-4-yl - net hanone (El;xagpelﬁ5164) the title
compound was synt hesi zed f oM
5 quoro 6 (1 |soprfp | - |per|d|n 4- onxy)

| aII y val | abl e). (rri e) 15 402 3 _
% . Exanple 168 F 5 Fluoro 6
s 0o s et St T B 2 b TS peridin

2@§&ﬂgﬂcﬁledescr| bed above for the synthesis of
Fl fluoro-6-(1 20

|4$§|p ﬁ‘gﬁ'ﬂg‘%gﬁ glrl I }%?g qré d%)é( Zé}édl fdr iEQQr?lbIezﬁgltﬂlé finé PJ}Hbédhd was
synthesised from 5- ((S) 1-benzyl-pyrrolidin-3-yloxy)-1H-indole-2-carboxylic acid ethyl

ester and 4,4-difluoropiperidine. MS (m/e): 440.4 (MH", 100%).

7 3
A%

- 14

b) Step 2: (4,4-Difluoro-piperidin-1-yl)-[5-((S)-pyrrolidin-3-yloxy)-1H-indol-2-yl]-

methanone

According to the procedure described for Example 135 the title compound was
synthesised from [5-((S)-1-benzyl-pyrrolidin-3-yloxy)-1H-indol-2-yl]-(4,4-difluoro-
piperidin-1-yl)-methanone through hydrogenation. MS (m/e): 350.5 (MH', 100%).
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30

the title conmpound was synthesized from
5-fluoro-6-(1-isopropyl -pi peridin-4-yloxy)-IH

woOnaslie3zde car boxyl i ¢ acid and 4- net hoxy- pi peri #CHAEP2005/006303

(comrercially available). M5 (me): 418.1 (M,
100% . Exanple 169 25 L5 Fluorg, 6
(1| sopropyl pi peri di n-4-yl oxy)=1H i ndol - 2-yl | -pyrrolid

el Ha LIRS BRI @ 3 Ao 11
1rlslob2ry¢]ymeﬁ1apen¢ di n- 4-yl oxy) - 1H-i ndol - 2-yl ]
- nor phol i n- 4 yl - met hanone (Exanple 164) the title

co ”pRé%‘ildl hePrbesiué@destived for example 135 the title compound was

i e ey R

AY-ahdthirt - andB-iodbpropad, MO (18 (k):(3I0RLS, (MEQHPOYNO

2005/ 123716 PCT/ EP2005/ 006303 -87 Exanple 170 Azepan
1 vyl

[ 5f 1 uoro-6-(1-isopropyl -pi pe?lflglleryg,-yl oxy) - 1Hi ndol - 2-
yI | - met hanone Accord| ng to1 the proced re %eicrl b
hl%gp&gﬁyl - pi peri di n- 4- yI oxy) 1H- |ndoI 2 yl]
-mor phol'i n- 4-yl - met hanone (Exanple 164) 5 the title

EOPP ggogdl\é@(sta nt h sglgscrsl{bﬁg nﬂ?(alerfordft}v Is%?mﬁ?—{(‘l 1A-difluoro-
ﬁﬂﬁr- E'YDa[ﬁb(Cﬁ3)/-ﬂ+1mpaopﬁ -pyncblidive peyteecy -3 Bivmelob-2 gl ) -methanone
gﬁl i‘ éﬁéh? F'\L/%)&Wvg )enaxﬁ%%ael' é& L1p. ﬂuoril.)oﬂp@ndlﬁxlaw 6-(&ROL1-

isopeopybprarliding3- Vidlﬁ}')e I:I-lnécplbbxmmethamrtf was syRihesized in an analogous
i]r% #&’rltm oﬁir?etﬁ? oleh?cﬂ'beﬁﬁ%%ﬁd‘dkﬁqueh@ﬂ pyrrolidine.

ove he |s [ 5-fl uoro-6-(1-

KWP&% v oxy) 1H i ndol - 2 yI]

-m)rphol | n- 4-yl - met hanone (Exanple 164) the title
conpound was synthesi zed f Bxample 177
5-fluoro-6-(1-isopropyl-pi perldln 4- yI oxy)-IH—
[ [ 11 a I

I\/I—I+100O . Exa l e 1721Eth| 1 .isaopro
Sp}/Suep i 2H(($)3- Isogr%pyl-pyrrohdln 3- %r/loxy) I(H-lndolg-Z cpa¥boxy11c acid ethyl ester
yl oxy) - 1Hindol - 2-yl | - mor uhol i n- 4-yl - met hanone A

m xt Wxﬁlxﬁfre Qf 198 (4 fnfndl) 50’(@ }1-benzyl- p rolidin- 3-yloxy) -1H-indole-2-

C@fbpﬁﬂ ]|(§ |s£1 (F) lﬁ rop IeStﬁrelrzélngBﬂaéeu?)a grn%% éﬁ_éé Eﬁ% yas hy)érggenated with Hj
hOfRet Ralpe ra?mﬂ: dhrﬁl%Zl@h (Mhe ismme }vas?ﬁltéxladl-lami tHeSRlsrate evaporated to
ﬁsa@gsgﬂgrn%@n e ey paiep 2p TP P EME B pEEE O ipdtfR,CO5and 2.
\D17ahinoB2-tddeprapsing wes addedtaniddhe mixture 8es stirredifpy4 h at 50 °C. After
filtra ett%%xeana%gaép%(}atﬁ%n tﬁ@gteﬁﬂueaﬂgs C}ﬁfﬂﬂeﬂq}nesﬂléﬁﬁ ellfhr%ﬁl?m& a gradlent formed

or gan| ayers were (}
from DCM/MeOH (2N NH3) 98/2 to 92/8 to yleld after evaporation of the product

fractions 60 % of the title compound as light brown solid. MS (m/e): 317.3 (MH", 100%).

b) Step 2: 5-((S)-1-Isopropyl-pyrrolidin-3-yloxy)-1H-indole-2-carboxylic acid 1:1
hydrochloride

A mixture of 8.9 g (28 mmol) 5-((S)-1-isopropyl-pyrrolidin-3-yloxy)-1H-indole-2-
carboxylic acid ethyl ester and 1.3 g (31 mmol) LiOH monohydrate in 100 ml THF, 50 ml
water and 10 m! methanol was heated to reflux for 2 h and the organic solvents were
removed under reduced pressure. After addition of 4 N HCl aq. the mixture was



brine, dried over Na2SO4 and evaporated to dryness.

The residue was purified wwth flash colum
wohownasagr aphy on silica eluting with a m xt uPeTmP2005/006303

DCM 2N NH3 in MeOH to 25 yield after evaporation of

the product fractions a yellqQwgQil which was

crystallized from diethyl ether. The title conpound

?@or Hq gq?gsoang%e(gu{é’a@ SL(QV%qlgeglé ‘gd/%ii ggt%l?gt fugttheMpurification. MS

(n@)@ﬁ%@&&%@é@% - 88 Exan'pl e 173 j
| -1sopropyl -5-(1-isopropyl -pyrrolidin-3-yloxy)-1Hindo
d) Seepyd: [5( (9 Phepiopyhpyirelidint hiplomy)el Hdndal - yig- -pyorolifin-1-yl-
l_{ﬁt%cedure descri bed above for the synthesis of

8EPRA -5-(1 5
2 Vhcenmdingthe pf e descrfig for e SYtbest of HFRBRIAT (sl
5 - ccoedihg
c?%r% Sl veid tﬁ ed from 5-((S)- 1 -is0 ropyl—p{rrohdm -3-yloxy)-1H-indole-2-

czr@mqyixééﬁpﬁdf’hyyﬁr&»;q eu A st SRR epions cploring
'f}f']PU‘ZﬁH Okl Yn HMF PR @hde lb@duema)punﬁem ober(siltda cliBidRgwith a

174 .10
3 gnt[j%pfnﬁ% frganngMﬁq.ﬁﬁz %I\JH?) gS(thol 9§1{)6p The )?lroducél fract dons were
10 éiraﬁoﬁétdabm)yield-khertdblcoﬂ}pphhd asrefﬂvdnterseh@dudr:h PAZ3((MH 7 &00%).
procedure described for the synthesis of Exanple 5/

step 3 the title conpoundE%ﬁ )pg hesi zed from
[ 5- (1-isopropyl - piperi d| n-4 xy) 1H i ndol e- 2-

car boxyl i C aC| d and 3 -d|f| uoropl
Pk idin-d-yl) &u 6-(3-p

'@ngqmgxanm e175 (4 4-Di f 1 uor o- p| per| d| n- l-yl)-
[5-((S) - 1-i sopropyl -pyrrolidin-3-yl oxy)-1Hindol - 2-vl |
met han

PeteR 5)5 B@?T%SXS“PBEW%W i7iR9P 3%’8 X yI—)I-ulﬁle-de alrbcEcy /f TCI? jpethyl
15 esferdi f1 uoro-piperidin-1- 20 yl)-nethanone Accord| ng to
the procedure described for Exanple 135 the title

co np%U&?d%@% t]feyﬂ}&@%;réggcﬁﬁmbove for the synthe31s of 5- ﬂuoro 6-(1-

;blgx(ppgibpt!’%g%‘l-y Oéig}r 8}1 1@:43 eﬁZ—gar pxyl gé?@b}qgtgyfﬁ qxiiﬁx e 164/

%ﬂg{:? B;e%é) pYithid wed Qffthednded kiR 5dluoro-6- hydroxy-lH-mdole-Z-
e B et ha) e

20 MPGEE)Be5d¢MHT,heate).or Exanple 135 the title conpound
was synthesised from

bpsigh 2] hrapsn et s pipehala iyt tir-ihiblensiedrb8siiclacic

According to the procedure described for the synthesis of Example 5 (step 3) the title
compound was synthesized starting from 5-fluoro-6-(3-piperidin-1-yl-propoxy)-1H-
indole-2-carboxylic acid methyl ester and lithium hydroxide and used without further

25 purification in the consecutive step. MS (m/e): 321.4 (MH", 100%).

erl i ne
- TOPRO.

||lt|

c) Step 3: (4,4—Diﬂuoro-piperidin-l-yl)—[5-ﬂuoro—6-(3-piperidin-l-yl-propoxy)-1H—
indol-2-yl]-methanone

According to the procedure described for the synthesis of Example 5 (step 3) the title
compound was synthesized starting from 5-fluoro-6-(3-piperidin-1-yl-propoxy)-1H-
30 indole-2-carboxylic acid and 4,4’-difluoropiperidine (commercially available). MS (m/e):
424.5 (MH", 100%).
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pi peridin-1-yl)-nmethanone through hydrogenation. M5
(me): 350.5 (MH, 100% . WO 2005/ 123716

wOeCeHisER2065/ 006303 -89 c) Step 3: PCT/EP2005/006303
(4,4-Difluoro-piperidin-1- yl) [5-((S)-1-isopropyl-pyrr
ol i di n-3-yl oxy)-1H i ndol - yld - met hanone Accordi ng
to the procedure described for exanple 135 the title
corrpound was synthesi sed ]t:*

(4, 4-difluoro- p| perr din-1-y 3%%15 Z(S) pyrrolidin-3-ylo
xy)llH-rndoI 5 vyl]- t hnone rlrd |od rop‘fi\ne_me%%mne

Di roro pi yer _ B
di n-A¢ Cd&ﬁl%ftét}{e(ﬁbceliuké&&éﬂfw fopﬂfers?rhﬂlédlfbﬁmhﬂcﬂ (stdp-3) the title

dol A
CoBE AR e Fe B S FeSpeo-By CR RN Yigrgpey)-1EH-
1ﬁd@l@r2-daﬂboiylid acid ad(thSphblines (ormapsticialy availabld). M3 (m/eds3p0.5
(Mé Ie 2-yl 1 met hanone (Exanple 75) the
enant i omer

(4, 4 dlfluoro piperidin-l-yl)-[5 %R 1-
i sopropyl -pyrrolidin-3-yl oiyamnlrerl dol - 2-yl ] - met hanone

was synthesized in an anal ogous manner st artr ng from

4 Al 12 5 _ ( ( S)
S1-1 sopr opyl -pyrrolidin- 3 -yloxy) -1 Hindol-2-yl |
- pyr A&dording-to the prbeef(hi:dfldﬂonbecbﬁ)r Btegynthesis of Example 172 the title

‘i?d‘&éﬂ"?rtdl wgl Sgﬁg}eﬁ%«fd J%Xﬂﬁ glﬂoﬂl ?ﬁ 2 dYﬂtﬁf%)rp éé?‘l i -g%l?{.‘a( f—;i‘sropropyl-
ﬁpéﬁﬁh-‘lwmwH—mﬁn}-&yl]dmnﬂ@ngn@@&ﬁmh 1% ang 2-hromopropane
G T ! s B, g 1 an

tenperature during 16 h. The re vvas f||tered and

the filtrate evaporated tot]}‘xd‘?’?ﬁe@ The residue was

taken up in 500 m DMV and 34.1 ¢ (247 nrml) K2C03 and
- 5 1 B x| K

(24 Difl § Grd /pibe )FigE seridinel fi2-metho
ssrrredfor 4 h at 50 C After filtration
%ﬂ@%@%ﬁ% resi due was purifi ed on sr I i ca
eluting with a gradient forned from r—ﬁ%
98/ 2Atcordingso the prostdure fdessrib @d/@,séh%ﬁw&wsw 5¥?én é&% e title

{’%’ﬁﬁ\}gg&}}] s1z/EcP§ta1ttf?1? fidrh 5@4%%1‘%@%@;?1&11' 1941) - [ B+(@Msopropyl-

gxp@(lggn. 4= ylcgra{h in b@ryll]omeg}aﬁoge aﬂé grléroglogg}yl methyl
Prﬁéx;/gcbﬁnﬁ&'cﬁlljla\laﬂabhé)imshhﬁwmGA(MHi,tle%)of 8.9 g (28
o

5-((S)-1-isopropyl-pyrroli Xy) - 1H i ndol e- 2-

carboxylic acid ethyl est eﬁs‘xgwg’lélqa% (31 mmol ) LiOH

rmnohydrate in 100 m THF 50 m 30 vvater and 10 m .
AT d 1 1 3 DEE idin, e '1ndol-2—

sohvgghg wer e rem)ved under reduced pressure After
of 4 NHCO ag. the m xture was

According to the procedure described for the synthesis of Example 172 the title
compound was synthesized starting from (4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-
piperidin-4-yloxy)-1H-indol-2-yl]-methanone (Example 102) and bromoethane
(commercially available). MS (m/e): 434.5 (MH", 100%).
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WD 2005/ 123716 PCT/ EP2005/ 006303 -90 evaporated to
dryness and used in the subsequent step w thout
woéuodshes7ipuri fication. M5 (me): 289.3 (M, 180VEP2@®F/006303
Step 3:
[5-((S)-1-Isopropyl -pyrroliding3-yl oxy)-1Hindol -2-yl |
-pyrrolidin-I-yl- nmethanone 5 According to the
procedure described for thexsysthesis of Exanple 1 the
title conpound was synthesised from
I [ d| n-3-

ddrk piperidin-il. £ tri
QMEHH;MI Bagl-mﬁdmbnens errpl oy| ng TBTU and DI PEA in

DMF. The crude product was purified over silica

| ut ] i
o5 2L dlhh b By pbAuE oL pTT: A GRREN ALk )%;“%“ tde
¢omgmmdd~ashenﬂmzeel ststips rem Wst-dithuoygrpineridin-i 1 ?Fhf le)sopropyl-
}?légncﬁn(% Y 90 %h dol- A 0RESaddit (Edartiplel 1021 dD2,R2Reifluoroethyl

mﬂu@rq;neth@eesglfg@tﬁ (rommergiallp pailable). M${mig)1345 (ML, 100%).
net hanone a) Step 1:

5- Fl uor o- 6- ( 3- pi peri di n- 1- ¥kamppled84&y) - 1H i ndol e- 2-carb
oxylic acid nmethyl 15 ester According to the

@r fgc gd ure f Le%:\;l gJﬁd 153D e riines SR NS ALIR AL 2-v11-(4,4-difluoro-

L - 4-yl oxy) - 1Hi ndol e- 2- car boxyl i c
acid nethyl ester (Exanple 164/ Step 4) the title

COMPRLHAHI BEsIutEdestrile for thes thesis of Example 172 the title
Bt e lgghym%ﬂr i ndol

mmu%wa@ya&ﬁmdoq%#ﬂ'fg%%ng ‘é‘b a*ffﬂw%w R%@@}Y iﬁwﬂwmpﬂ'
@i‘l{ljlg%_ Do xy)-£H- ﬁ!ﬁoll Ialf n])-meﬂﬁﬁoﬂe (BxainpleO102) an&br%mg;?gl
{;PF %P%?ﬁé%{{@&?‘&{)’ﬂ ailac?%?)y%dsgplgg)g 3%% e%]gh_ts &r (?(L/%)d for

the synthesis of Exanple 5 (steﬁ 3) the title
conpound was synt hesi zed s®Earmpled8brom

5-fl uoro-6- (3 p| perldln 1- yI pr opoxy) - 1H-
0 ) i’] ‘

5 urlflcatlon in
Z.tm_@éﬂS@:utlve step I\/S(rﬂe) 321.4 (M, 100%. c)
Step 3:

(4, 4A&oﬁhhg 16 thi petédiire désci_slbéd fob tlid synthesié of Bxqpnple 17 2ithe title

cormb LRt Btisdged et (5, TDRIARE ?@’%S"‘%tm rindol-2-

(rl$-tp§froﬂahnt- hal-tmethanone §Fxapld 9%@%%811@@119%&% trifflygsgmethane-
30

T GONBDCa AaRARE] MY (a7 BARTOIbORY! 95 -

(comrercially available). M ( I): 424.5 ( M+, 1009 .

WD 2005/ 123716 PCT/ EP2005/ dempie 186

[5-(1-Isopropyl-piperidin-4-yloxy)-1-(2,2.2-trifluoro-ethyl)-1H -indol-2-yl]-morpholin-
4-yl-methanone

According to the procedure described for the synthesis of Example 172 the title
compound was synthesized starting from [5-( 1-isopropyl-piperidin-4-yloxy)-1H-indol-2-
yll-morpholin-4-yl-methanone (Example 92) and 2,2,2-trifluoroethyl trifluoromethane-
sulfonate (commercially available). MS (m/e): 454.5 (MHT, 100%).
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-91 Exanmple 179 [5-Fl uoro-6-(3-piperi~
di n- 1-yl - propoxy) - 1H-i ndol - 2-yl | - nor phol i n- 4-yl - met han

woneos/1As1aer di ng to the procedure descri bed for PCIAEP2005/006303

synthesis of Exanple 5 (step 3) the title conpound
was synt hesized starting fromgs.-
5-fluoro-6-(3-piperidin-1-yl-propoxy)-1H 5

i ndol e-2-carboxylic aci d aBghmsle pgol i ne (comercially
avail able). Ms (nfe): 390.5 ( , 10099 . Exanple 180

‘l. b HiCeriifar l ' A o@#'lggﬁn 41 {2'§25,§;8ﬂ1ﬁ’l90r0-

H— ol-3- € ure descri bed for the synthesis
of Exanple 172 the title conpound was synthesized

st az&%@?ﬁi Bg r?(glhglpsce)?el yre des described for the synthes1s of Example 172 the title

s WiasaYPNLSer SHTEnG ot (5.3 FifloEe RRHAL s lsisopropyl-
Q&)Idﬁm.;i Rxp)-0HORA mé@lam(m@hme 124 pandhp ) triflivBroethyl

%mmp@mu&% ffm@wmﬁﬁy CPaEpIE Mg B 4883 (MEE' 0900

-4-yl oxy)-1-(2-met hoxy-ethyl)- 1H i ndol-2-yll
- met hanone According to t h&xgmpled88ire described for
t he synt heS| s of Exan'pl e 172 the title conpound was

Or O- PI'| -y Y
il e 1H—| ndol - 2- yl ] net hanone (Exanpl e
102) and 2-bronoet hyl nethyl 20 ether (commercially

avai A@&Eﬁg t&@e(ﬂfb@%duré‘@&cﬁbe(dhﬂ#tlﬂe@%esm &Ecpiple 182the title

éﬂ%quc{]wzfs *efliedeﬁtq,ﬁt}pg gm(xl(z% & gbf}u(%o lplppendélg—ll dyl?‘n [5-(1~ I1sopropyl-
?“P)!l‘ld-lhi"i-lylﬂmy)-l}lylhﬂal -2yt |metha o (Fxanhplegl 02 p andh &,3,2- dloxathlolane-
? %ocﬁ a co%gﬁ&rci gvagﬁé\llgg ﬁl%‘nﬂagh@%'Ss (M Bppop) & 172

corrp un si zed starting from
(4, 4-difluoro-piperidin-1- ?éx) [ 5- %l i sopropyl -
pi peri di n- 4- yl oxy) - 1H i ndoiExample|l8fet hanone™ ( Exanpl e
102) andbrormet hane (corrmerm al | y avai l able). M

- 92 Exanpl e

A ARG ¥ peidin-1-yl)-
(5 (1- |sopropyl pi peridin-4-yloxy)-1-(2,2,2-trifluoro-
et hyAcotding el the-jtoyddure desttibetbioe thesynthdsis gf EXﬁmlPle 172 the title

? C?elgr*c{ \Sasds%&lreélggdjstér‘?ﬁlg%‘?n BN AR S- i er ki AIRYS- [3-( F-isopropyl-
piperidin- 4—yloxy) -1H-indol-2-yl]-methanone (Example 102) and methanesulfonyl

chloride (commercially available). MS (m/e): 484.5 (MH", 100%).
Example 190

1-[2-(4,4-Difluoro-piperidine-1-carbonyl)-5-(1-isopropyl-piperidin-4-yloxy)-indol-1-yl]-

ethanone

According to the procedure described for the synthesis of Example 172 the title
compound was synthesized starting from (4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-
piperidin-4-yloxy)-1H-indol-2-yl]-methanone (Example 102) and acetyl chloride
(commercially available). MS (m/e): 448.5 (MH", 100%).
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5 conmpound was synthesized starting from

(4, 4-difluoro-piperidin-1-yl)-[5-(1-isopropyl -
woipisrzstite- 4- yl oxy) - 1H-i ndol - 2-yl ] - net hanone PEXARPI06/006303

102) and 2,2, 2-trifluoroethyl

trifluoronmethanesul fonate (comgercially available). NS

(niF): 434.5 (MH, 100% . Exanple 184 [1

Cycl opropyl met hyl - 5- (1- i sopx#hple-1pi peri di n- 4-yl oxy) - 1H

-i ndol - 2- yII-(4 4-di fluoro- 10

i i i diP 1B ROf

ot anpt € 172 the
_ s synt hesi zed startlng from
(4, 4-difluoro-piperidin-1-yl)-[5-(1-isopropyl -

%Og?ﬂ !l'd4- ‘@4 ¥Jmﬂ¥3ro%ém%dz«:‘a¥$3 1 vt a H-xduisb-doxy] - 1-

rormme rciall
laqmonnabﬂﬁl}e ly?ﬂ%ymnhe%nsn?w&ie}%ﬁ%mels Exa?/rpl e
185 |5 (1l sopropyl-piperidin-4-yloxy)-1-(2,2
2-1 fAfﬂlbtﬁfreoﬁ(MHiﬂukapﬁlﬁé@idniHWU -[Ppyr-isopiogiyhpiperidin-4-yloxy)-1H-

pﬁglgf}rf;f nagxo@%: E%?E}Fgﬁq 102 @“xfnﬁpd ?&ﬁ%l & 6 E% S5 réegﬁﬂl daPonate

Qy286 ¢y Ssi5zmchob 3 ¢g. andf divrethylsulfate (0.744 g, 5. 72 mmol 5.8 eq. ) in acetone’
{)1%] r‘lﬂgﬂﬁsosﬁ{rgﬂyéh 0 lr{?c?rﬁ 'tgrhg erdtutt. q’ﬁé%e&ﬁiﬂ%ﬂ%érﬁfon&@as filtered and the

none (Exa rrp e
solid, wastwashed it eeqme e filteage Uﬁ%?%ﬁ%tr%t f’b‘(?éi“éto yield 926 mg

gﬁ Pﬂhg Eﬂt% é:@fﬁ@bﬁﬁ@ g@aranéfnf ,hitch 5%3 ﬁz&l 1lﬁ %#‘ne)% @@%@wuhout
ridin ~
ST e

4-yl - nethanone 25 According to the procedure described
bStep Be(%mlﬁlﬁﬁbqalpéncﬁnamdb-és A Vasophepyl-ipipesidindrjognd -methyl-1H-

%@F qt g starting from
X pi peri di n-4-yl oxy)-1Hindol - 2- yl]
- nor phol i n- 4 %/I-rret hanone (Exampl e 92)

2 2, Tompixture of 4é2-4st-diflngrociiper pﬁalrrérbg%r Lyagthyl-1H-indol-5-
&)?%3‘& @ehy%gif@hduﬁ@n(m@no 16nifabd-$alt (180/4), 0.2 mmol,
19,0 lgiqf | lg@pgn g:vgrég (5 mg, 0050 15nlncl)c96§ 8 eq.) in % dfimethy f%lSnZar{usde (0.5mL)

Qh@adde)d' ethdnethidl- (O 99RMIQ[0Yd mpidhed.7 e n-Theytaukiph niix(ude Wa@stirred 1 h

trifl d
TR EAR B i RS i) 0
E)bﬁaml"ﬂlehzlaouﬂeydrmds extfactehyish ethyhecstase Fﬂh@@gmbwd organic phases

star
Wgre Tl Oe%%\%% ?cgfl%rlrl 6lellrfat en filt rgd nd %on_clerétgated in vacuo. The crude mixture

mppummdrbmco}mm@romtpmﬁy on )ﬂhlca ﬁ%ﬂﬁ&w&ﬁﬁ@wm K in methanol

194k P ﬁ%% b4)fdf uer et divhpound as white foam. MS (m/e): 420.5 (MH",
trifl doronethanesul f onat e (connerC|aIIy avai l able). M

108%).. 488.5 (MHt, 1009 . Exanple 188

—

-$H-indol-2-
e

Example 192

[5-(1-Cycdlopropylmethyl-piperidin-4-yloxy)-1H-indol-2-yl]-morpholin-4-yl-methanone

a) Step 1 : 1-Cyclopropylmethyl-piperidin-4-one

To a suspension of (bromomethyl)cyclopropane (500 mg, 4 mmol, 1.0 eq.) and 4-
piperidone hydrate hydrochloride (579 mg, 4 mmol, 1.0 eq.) in acetonitrile (30 mL) was
added sodium carbonate (1.148 g, 11 mmol, 3. eq.). The reaction mixture was stirred 16 h
at 85 °C. The resulting suspension was filtered and the solid was washed with acetonitrile.
The filtrate was concentrated in vacuo and purified by column chromatography on silica



10

15

20

25

30

(4,4-Difluoro piperi_
in-1-yl)-[1-(2-hydroxy-ethyl)-5-(1-i sopropyl - pi peridin

wo4eosl1esys - 10 1H i ndol -2-yl | -met hanone Accor #CTUEPR@®5/006303

the procedure described for the synthesis of Exanple
172 the title conmpound was sygthesized starting from
(4, 4-difluoro-piperidin-1-yl)-[5-(1-isopropyl -

el@ Wlﬂ'l dBWW%) I'l]'lHéﬂhgq&l 9723»' tY)lyle1Jr§3§‘ gQB@ o) of imaktk compound

xat hi o di oxi
colbMGS { ryeelvla%ﬂa(Mlé)’ 0%)(me) 488.5 (NH , 1009 .
15 Exanpl e 189
b Step21 fC ey, 1aRth fiin-3-ol 5- ( 1- i sopr opy! - pi peri di
n- A?ﬁyl OXY) - fﬁg@: hangggﬁeonyl -IH indol-2-yll

t he g%c?cﬂcz g(fg(f)gs?)fjulg?)g otfq Jy?lggpc{p&ﬁ'ﬁ%“{/l 198‘?&15 APSHe fﬂﬁ mg, 2 mmol,
IM)haSﬂtlxMI 64 ol lwnga dedrsovmmb@mhvir&qiﬁbmkﬂur@mﬁl 0]? 5eq.). The
rea\ém)n \{r \A}a égﬁ at%gom tem erature. Water, sodium hydromde and

er| 1H-1 ndol - 2-yl ] - net hangne ng
dichioromethansoress, yhe li,eﬁvtm REERESFASSHER £ At TOOm

té}ﬁﬁéﬂaﬁbk ePhe dRebdul18yer wﬂﬁéﬂfacfewﬂv'lth 3Rk omethanerdthe 86mbined

olr@_n(lqplgfasgi Verg &rlgd ngespfhdlinh §ulfatec g}tslgﬂﬁxsn qoon(:intrated to dwess in
vadioRe fyidd D6Xmyg|(509%) of thel title kembbund a¢ mmeom%tch was used in the

noft e el ety B BRI DS TRAG) B0 (L (Ra 0C o'

starting from
) 8tep-3d {3 Lisiyeloprqpykmethid-nipguiding 45yloxy)- S ipdply3-yll-morpholin-4-yl-
n?%g?,[ dfli n-4-yl oxy) - 1Hi ndol - 2-yl | - met hanone (Exanpl e

and acetyl chloride (connerC|aIIy avai l able). M
(me):

448. 5 009 005/ 123716
PCT/ ED'&‘S @goce&gr& %}:ﬁ%ﬁ ozl is gisofExample 1& Step 2 the title
cbﬂipﬁbudea)s s;lrﬁhéslzekkfﬂm Py droicpd H-ifidol-2-w)-morphdlinrég ethanone

bR YR Ko TRP ARSI b SE ) Gpampe L. igp 2. (o
3|8nﬁdMH+,y11009@] 1- 5 sopropyl -1 - et hyI pi peri di ni um as
nononet hyl sul fate salt A m xture of '

(4, 4-di fluoro-piperidin-1-ygidnhle163-i sopropyl - pi peri di
n-4-yl oxy)-1H indol -2-yl]-nmethanone (Exarrpl e 102, 400
. 0. mol,, 1.0 . 12 6

nnDI 5'8 eq ) in acetone (16 nL) mas stlrred 6h at

roo mdcefaiﬁg & ﬂfeqaroéEﬁerercESd:rilieldrfgr thespathssiioof Example 1/ Step 2 the title
filtered and R - th:
oMy é,vmgnt%n t(é gy Wap G 1\% #15‘ n?&g)heﬁ‘i?A yiiRethanone

acuo ali)h
(@quapte 1) Sep lt)laadtlrhdneylc%hﬁiraﬁﬁpwr@ amgpqrcialfpavailpble). (m/e):
+iiAndNe next step without further
purl #?@gt |lg(r)1A)|7MS (me): 434.3( M+ 100% .

Example 194

4 4-Difluoro-pi
ylimethanone as formic acid salt

a) Step 1: 5-(3-Chloro-propoxy)-1H-indole-2-carboxylic acid ethyl ester

To a solution of ethyl-5-hydroxyindole-2-carboxylate (15 g, 73 mmol, 1.0 eq.) and 1-
bromo-3-chloropropane (8.8 mL, 88 mmol, 1.2 eq.) in 2-butanone (200 mL) was added
potassium carbonate (12.1 g, 88 mmol, 1.2 eq.). The reaction mixture was stirred 160 h at
80 °C. The reaction mixture was cooled down and partitioned between ethyl acetate and
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b) Step 2:
(4,4-Difluoro-piperidin-1-yl)-[5-(21-isopropyl-piperidi

wa-2dosyieamy) - 1- met hyl -1 H i ndol -2-yl] - met hanoneCT&PIWS/006303
m xture of

4-[2-(4, 4-di fl uoro- pi peri di ne-dg-carbonyl ) -1- met hyl -1 H
i ndol -5- yl oxy]-1-isopropyl -1- methyl pi peri di ni um as

OFRE Bk bRLS willeker it th?} a%eﬁf@{rhe cémgm%ﬂ organic phases
AR5 ThE dbuctids pAAE (AR chergctfhulllptl

mrwashndm waterand b@nQ then dried OV%éQ ia&aaﬂfa& flteredard,
doRcrrditd mq'aéum% crudle miRere wa fﬁlﬁeﬂ&ﬁidoh{mmhtdﬂiaogvaphy on
Qwn

stirred 1 100 ool ed

Siva g v pelP iRty ggar odd8 gL S5 GATpLiahe .
cbpoaiidaid @ lighy pellowasdlid s & 28217 (MHE ,I'll)ﬁ)%aic etate. The
conbi ned organlc phases were dried over sodi um

Dt Gl S S P ufeer E%‘fbgﬁﬁ‘icaﬁaong oor alﬂi
o e S Rl 8-
Wﬁ)[—md@@—Z&aﬂMﬂthc ad@aR synﬂﬁasﬁ&@ ﬁ’@hﬁS-l%hloro—

pqopoqqa q{g~%¥3prr[§9fg¥ﬁ 38, giyi ecfgeré[‘ li thcy gon%ll)_(l)-un 14s yleld'ed in 98 %

%a%mtemimwwemmm(m noa%dne To a suspensi on of
(bromomet hyl ) cycl opropane (500 ng, 4 mmol, 1.0 eq.)

i;done a r Iy 7
sSSP 21 A b BB -
methanomec ar bonate (1.148 g, 11 mmol, 3. eq ) The
reaction m xture was stirred 16 h at 85 C. The

res uA%Fo?&ng Y H@lﬁb@é’ﬂu?@&esf:ﬁlﬁéd%ﬁ&e%?ﬁih@ﬁ@oﬁﬂiamblw$ step 3 [5-(3-

washe acet n|tr he fi
dderocproPaxdlHrindelc2ry ]a(pf& (ﬁlﬁ}lﬁ)lﬂ-@lgeﬂ ](ﬂ% -methanone was
%ﬁﬂfk@ﬂ&d’ ﬁ'bﬁpﬂ'ﬂ-)ﬁQﬂ@b?@@ﬁpl%ﬂb&%?&ﬁoxyhc acid and 4,4’-

/ EP2005 303 tiin )
bEarOprs s oyl e s e CopobRh iy lded in76 90 a0 an
6ﬁ-rmﬁt¢rsdhdad8yni/é)o&5m (MH\/SlQOI%)e) 154.2 (M+, 100% .
b) Step 2: 1-Cycl opropyl nethyl -piperidin-4-ol To a

é)oétg%%g%%m@d%lépeﬁﬁm- Yl():i |{?1 3, (glr?éhyl grczlpyl-ammo) propoxy] -1H-

mdol-2-yblang MPQ@taﬁmlCEQ! s was added SOdI um
bor ohydride (61 ng, 2 nmol, 0.75 eq.). The reaction
m xty5g n‘iﬁﬁlré bf [5—€Siclﬂ6rdlpﬂipok¢)om1t1ﬁdﬁe2-gt | ugt-difaber-piperidin-1-

di d d

b e ol ) e S0 ol

riﬂNM&hm'Eﬂqlﬁqmemuﬂae (1agk)r wasaslded N-methyd-Nvprepylamine (13 mg,
hI a,

TS e IR Ly st e g o e

tha: odudamsﬁunenv@@ilnﬂaﬂwpumﬁedﬁYeHEL@@@ PreR he°° umn eluting
{r%E@Rﬁ& il@forfrit 9&41 66:30: 9'1|to yid Zn rﬂ%sg /U)S@Eihé fitlé bempound as

next S out urt er L1 f 93“ on (me):

_a_hght:yetlwohcj_ AAS{m/ ¢y 448, g\ﬁé 100%

[ 5- (1- Cycl opropyl net hyl - pi peri di n-4-yl oxy) - 1H i ndol - 2-
yl]-norpholin-4-yl -




nmet hanone According to the procedure described for the

synthesis of Exanple 1/ Step 2 the title 15 conpound
woasossgsitibesi zed from PCT/EP2005/006303

(5- hydroxy-1 Hindol - 2-yl ) - nor phol i n-4-yl - met hanone

(Exanple 1, Step 1) and -97-

1 cyclopropylnethyl pi peri di n~4- ol (Exanple 192, Step

Be n d}rb%to 43146&@4_!}5 ’de%gi?ﬁ for 'tlﬁasﬂa%?Ekénﬁll 194 / Step 4

ﬂmhmmdclo Herivaivechas? bﬁﬂgswﬁle@lmd P@ﬁéod? fé’TD QsEfPPB’éY ”y indol-2-

C] 4,4-0fm 6]- ﬂ?e?ﬂdﬁa @fyl)Eif@ﬂﬁhSnélﬁntﬁﬁmeEpdcﬁﬁe drhirleamentioned in
onpoun hes| 'z

Tablerd, dexspalie SHe SOV 21 SHAIE RaR OPPFiseBApmRlE 1950 Brample 208
(Exanple 1, Step 1) and 1-benzyl -4-hydroxy-pi peridi ne
(commer ci aI |y avail able). (rifable3 419.52 (M, 100%).
Exanpl e 194 25 (4,4

fTqQoro-pi peridin-1-yl)-{5-[ 3t (nethyl-propyl -am no)-|p MW
rg)po'yl -l Hindol -2- yllnmefhanope as formc acid salt

P

‘Slep 1Syferpaticidme o- pr ppoKy) - 1H- i Stersing matedalpoxy| i lc found
dlethyl ester To a sol ution| of (M+H)*

ethVI-S-hydrnxyindnlp-7-prng+LaLe (15—g—73—nvot
1.0 ¢q.) and 1- brono- 3-chl oroar@s}a.’.w-é:h(c&oa)mpox;e&H-

pot ags Do flpaigl RIPCE £ ik S EEYthat
react|i oph)tpst3edylprepsti r fed 160 mpmdmaeyltmeth@wne

reactli onnith&)-bFf s1igool edodpyn and par ty,li oned 408.5
B8P were Ggg%wé?éﬂgte and| WO 2005/ 123716
PCT/ EP2R87 1

anoFs Baier. The .aq eQ phase was
extrdct ed furinfic &fidsalt acet ate. The lﬂﬁﬁﬁi' BTRVGHANE
phasgs were washed wi th ywater | andchmideeciillyeavailabled
over [sodiumsul fate, filte¢red and concentrated in

acuyg. i
chr orfat (I);(reagwqgnm ;(I Iulr ga v:lsu|to|1r| g\ﬂ?%ﬁ&o'w"%nﬁ) 1H-
cycl ghékémiflaotoypiperidinat-e | 9: 1 {o ymhild Ab(R4difliare- o)
N e N2 [m%éﬁﬂgigﬂd o 5] gk Shiiandfe
Fro63-| Cethd-a1iap ?Wpofﬂl nddt24 2- car boxyland aci d 394.5

AccordiAgntel-2-yE -Reherehy ¢ des¢ribed for the synthesis
of Edanple 5 /.s [5-(3- N- meth 1-N-isopropylamine
chl orlo- pr 8p %i’i?)‘caff-é)?aﬁtdol el2- cafboxylic ac aﬁlp P‘gbl )
synt Hesi zed from 5- (3-chl ¢r o- (Commem y avariable

prop XV\ - 1|_|-| ndnl e-2-carhd Y\]I—! I af‘l d n'l‘ l"\\ll oot or

A J W V) R |

titlg conpound was yielded in 98 [%(?ncClﬂercaproyoﬁcy)mH

1519 g 10, a3 s

(I)

eri di|n-y)-{4-{3- pm@h@noh@ Ac cor di| ngpiperi ihlel-wl)d@é'é'g;gnep \
Ej]%?((:gl qﬁgpgﬁ) 1g1ﬁu§,y.gt)h'p5| Ss9pf |Exanpl e 5 J,ptep 3 392.5
methanone as formic acid
salt pyrrolidine (commercially
available)
[5-(3-Chloro-propoxy)-1H-
[5-(3-Azepan-1-yl- indol-2-yl]-(4,4-difluoro-
propoxy)-1Hindol-2-yl]- piperidin-1-yl)-methanone
198 (4,4-difluoro-piperidin-1- | 419.5 and 420.6
yl)-methanone as formic
acid salt hexamethyleneimine

(commercially available)




chl or o- propoxy) - 1H-i ndol

-2-yl]

-(4, 4-di fluoro-piperidin-1-yl)-nethanone was 15
weoeynishesitged from
5- (3-chl or o- propoxy) -1 Hi ndol e- 2- car boxylic acid and

4,4 -

coli

di f 1 uor opi peridine (co
title conpound was yielded i

I‘ITéng
n

PCT/EP2005/006303

ially avail able).
% as an off-white

The

|
> ACANNI .

3- chI or o- pr opoxy) - 1H

W A )
Vo111 C)

o Opowgtexﬁﬂic Aol - 2-

To’a m xture of

W i J O A\ L
SO7 6 (™

i{Di fluoro-piperidin-I|t

yl)-

y Iwe

ndol

TO09

d)Step 4.
{ 5-[ 3- (et hyl - propyl -
| hanorgaréing hefedias aci d

- 2-yl ] -

(4,4-difluoro-pilp

MW
found
M+H)*

yel |
2005/

) M%%ﬂmmrmp

n-T-"yI)- nethanone (
ot assi um car,bo te (

hyl ?DE{II[QF(BL@%?II@ (1
eac n ture S

o PERSTIIN-I WORPTOBRYY 1o
i Hd-ihgolFRiIF-methanofidC

WSO|Id M (nle):

12 ng
b0 ng

1 nm

B Ny,

Pl
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S ?ngm’réii 121l (deiflupnos) |
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a% 'tg)cmfbogﬁ%%hx}ﬁlq-

one as acid

[ 3- (|s%PropyI

thiomorpholine (commercially
available)

424.5

202

(4,4-Difluoro-piperidin-1-
y1)-{5-[3-(2,5-dihydro-
pyrrol-1-yl)-propoxy]-1H-
indol-2-yl}-methanone as

formic acid salt

389.5

[5-(3-Chloro-propoxy)-1H-
indol-2-yl]-(4,4-difluoro-
piperidin-1-yl)-methanone
and

3-pyrroline (commercially
available)

3904




196 net hyl
1H i ndol

- am no) - pr opoxy

woRknwstikyiie N- i sopr opyl am ne
[ 5- (3-Chl oro- propoxy)-1H (4, 4-Di fl uoro- pi peridin-|I-

i ndol -

2- yI] (4, 4-difluoro-

- 39

3.5 and 394.5

-2-yl }-nmethanone as formc acid salt

(comrerci al | y avai pabie@)005/006303

yI?QLS (3-pyrrolidin-1-yl-

pi peri di n-1-yl)-net hanone
p-eppy—tH+ndet—2=—yH=—39t5rand—3925—ettranone g5
fé)rm c acid salt pyrrolid|ne (commercially availablg) MwW
[E%- ( 3- Chlegy,0- b ) - 1H iy (B~ Azenfgiby What l found
iNgol - 2-yIS?§t[l£%‘?§é}§%/uoroh Ng?lopoxy) -1 Hi ng e S - (;m}l{)+
pi petidi n-1-yl)-net hanone| 198 *
(& Z{airfruoro-pirperrdin-T} 419
yl ) - et hanone as formc afid sal éﬂygﬁ%?h?rf’%mg’)m ne
( comiret44-Riflyorgvpiperiindy 1\O 20p5/ ndel241]- (4 4-difluoro-
CCT/ £P20061180620%mes 90 MY . | Stah b iy RaRndfohe
St ar |%%rg? .er i Es founﬂ 405.6
263 (3 T SR 49545 Oi 1 uor o- piagdridin- |- '
i ndol| - PHyihflol-1-41}4methéharer 0- yl ) - 15- [ 3-(3-net hyl -
pi petidin- 1. none| 199 rac-2- meth 1-pyrrolidine
pi perli di n? oéw}cac%%gxy] 419. 5 a d 42 y e ilable)
1H i ndol - 2-yi } - net hanone @s fo c%mrg%{]lytava a
(rac)-3-nethyl piperidine (g{)nr‘mr ei-a-y—avai-Haber—f
5- (3-Chl oro-propoxy) -1H{ (4, 4- ﬂ;ﬁ-f(B-tﬂ}ﬂaropprppoxﬂrHﬂ -
i ndol- '1:1 ﬂﬁér blf&lﬂor- -
yl)-{5 é[ (51 °c % | yl - pi perldc?l yf] )%sldlﬂu(ﬁanona
D)-{5-[3- (2 >- cls/trans- piperidin-1-yl)-methanone
- dimethyl-p Yl'l‘(-)lldln- -yD)- 41935 and 420.6
propoxy]-1H-indol-2-yl}- .
methanone as formic acid cis/trans-2,5-dimethyl-
salt pyrrolidine (commercially
available)
[5-(3-Chloro-propoxy)-1H-
(4,4-Difluoro-piperidin-1- indol-2-yl]-(4,4-difluoro-
y1)-{5-[3-(3S-hydroxy- piperidin-1-yl)-methanone
205 pyrrolidin-1-yl)-propoxy]- | 407.5 and 408.6
1H-indol-2-yl}-methanone -
as formic acid salt 3S-hydroxy- pyrrolidine
(commercially available)
[5-(3-Chloro-propoxy)-1H-
(4,4-Difluoro-piperidin-1- indol-2-yl]-(4,4-difluoro-
yD-{5-[3-(3- piperidin-1-yl)-methanone
o dimethylamino-pyrfolidin- 1345 and 435.6
1-yl)-propoxy]-1H-indol-2-~ . '
yl}-methanone as formic rac-2-N,N-dimethylamino-
acid salt pyrrolidine (commercially
available)
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200 piperidin-1-yl)-propoxy]- 433.5 and 434.5
1H i ndol - 2-yl }-nmet hanone as formc acid salt

woi2805228#di met hyl - pi peridine (comercially avaCrapk@Fy/006303

[ 5-(3-Chloro-propoxy)-1H (4, 4-Difl uoro-piperidin-|-
i ndol - 2-yl]-(4, 4-difl uoro- yll [ 5-(3-thionmorphol i n-4-
pi peridin-1-yl)-nmet hanone 201 ‘iﬂ propoxy) 1H i ndol - 2-

423.5 and-424 65—yl —pet

e+ aS I O1T 1T C abl U Dd.l l.
t hi ofror phol i ne (conmarci a avai | abl e) MW
SEX. 3; ChIo r OROX 4, =0 fluor found
i ngol - %}'Stg t? %%’T’I uor p l\'f‘\Q/’I s?agrﬁkug‘ﬁgd %ﬁﬂydr 0- I\Zu;:1+
pi pefi d| n-1-yl ) rret hanone| 202 (M+H)
pyrrot—=t=yi ) =propoxy]-1TH | 389: n 4 j
i ndol| - 2-yl } - met hanone as fornif Eﬁ:’&daggﬂr?'p\?%wpblﬁ ne
(co rcially avail able)| W 2D05{nl8BZ4yb]-(4,4-difluoro-
bCT! Lo eipe i Ky B | N, S SRR S RV
Star{i x) (m(aa—piptkﬂlﬂ-mw (MeH) +P 1065
[267(3- Chi oros. ﬁﬁxy% i 4958 Di f | uor o- piapdr i di n-1 - .
i ndol|- ?“;R‘T‘V? s b yiT-(5- [3-(2-methyl-
pi peti di n- 1nyethaneaehanone | 203 plperldlne (commercially
Pyr' rtolidin-1-yl)-propoxy]- 40%.5 and 4
1H- i ndol - 2-yl } - net hanone a&s fofm c aci d‘vg‘lﬁ €)
raC-Z-methVI-pyrrnIidinp ((“ i ||\JI n\lnnlahln\ r
5- (3 -Chloro-prop oxy) -1 H [5-(3- Chloro-propoxy) 1H—
(4, 4-|Di f 1l uoro-pi peridin-14 indol § or ot
yl') - {|5¢4,8-Tiflubro-pipktidianrt- |pi peli dfrﬁyi Yl /(1 ‘ﬁ%‘%‘%ﬁe
. plpendm— -y1)- methanone
y1)-[5-(3-morpholin-4-yl- 1075 and 408.5
208 | propoxy)-1H-indol-2-yl]-
methanone morpholine (commercially
available)
Example 209

{5-[3-(4,4-Difluoro-piperidin-1 -yl)-propoxy|-1H: _indol-2-v1}-morpholin-4-yl-methanone

a) Step 1: [5-(3-Chloro-propoxy)-1H-indol-2-yl] -morpholin-4-yl-methanone

According to the procedure described for the synthesis of Example 5 / step 3 [5-(3-
chloro-propoxy)-1H-indol-2-yl] -morpholin-4-yl-methanone was synthesized from 5-(3-
chloro-propoxy)-1H-indole-2-carboxylic acid and morpholine (commercially available).
The title compound was yielded in 92 % as an off-white solid. MS (m/e): 323.9 (MH",

100%).

b) Step 2: {5-[3-(4,4-Diﬂuoro-piperidin-l-yl)-propoxy]-1H—indol—2-yl}-morpholin—4-yl-

methanone

According to the procedure described for the synthesis of Example 194/ step 4, {5-
[3-(4,4-difluoro-piperidin-1-yl)-propoxyl- -1H-indol-2-yl}-morpholin-4-yl-methanone
was synthesized from [5-(3- chloro-propoxy)-1H-indol-2-yl} -morpholin-4-yl-methanone
and 4,4 -difluoropiperidine hydrochloride (commercially available). The title compound
was yielded in 54 % as a brown solid. MS (m/e): 408.5 (MH", 100%).
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di met hyl -pyrrolidin-1-yl)- and 420.6 204 419.5

propoxy] -1Hindol-2-yl} methanone as formc acid
woi2elstieame- 2, 5- di net hyl - salt pyrrolidine (conmer/EPalosyo63o3

avai | abl e) [5-(3-Ch|oro-propoxy) 1H

(4,4-Di fluoro-piperidin-I- g -2-yl]-(4,4-difluoro-

g;zrgf 53 (iS—F¥droxy piperl -1-yl)-nmet hanone 205

idin y pr opoxy d 408.6 1 H -ind

2-yl '} -nmethanone as forn1%é§§ﬂ% gglt 3S- hydr oxy- o

pyr[olldlne (coqyer0|ally avallable) [ 5-..(3

i ndol - 2-yl ] (44 dlfluoro- yI) {53 (3-
ag 1.8L ylc %&M@Wrb&wmﬂwmnwpmmwadidmhyl ester

435 1 yI) -prop ‘oxy] -1 Hindo

)Sllal} t myﬂ?@?%‘ gﬁ e%@ylf o mt[eg %C ,%(}(g\l h%(gi #TQ i%lgwh?oprgﬁ}yl(;mme (8.5
R00B19 Mol a. (P@D/ ﬁ%&ﬂﬁle&;ﬂﬁﬂﬁls(zls -rADOwaAAtirfed 24 asrepmitemperature.
’ﬂge%,} %m‘S;[a o %ssm.g}'ﬂf ?h&?&%ﬂfn&qwmsmtﬁw m&cuo[(Z@mBar) One

ro-
fraution v@sybﬂlecte(d«baﬂmgfpomr B5°G 2§ 20 @B@y), prlér,\g 'iﬂ’i 2,9 @ %,(fll%) of the
e e

(commer ci al | avai | abl e
b) Step 2: 1- Cyclogropyl-plperalgl -one

A solution of 3-[cyclopropyl-(2-ethoxycarbonyl-ethyl)-amino]-propionic acid ethyl
ester (10.0 g, 39 mmol, 1.0 eq.) in anhydrous tetrahydrofuran (65 mL) was added dropwise
to a solution of sodium hydride (60% oil dispersion , 2.33 g, 58 mmol, 1.5 eq.) in
anhydrous tetrahydrofuran (65 mL). Absolute ethanol (1.79 g, 39 mmol, 1.0 eq.) was then
added. The resulting mixture was heated under reflux for 24 h. The solution obtained was
neutralized (pH: 7) with diluted acetic acid and partitioned between water and ethyl
acetate. The aqueous layer was extracted with ethyl acetate. The combined extracts were
dried over sodium sulfate and the solvent was removed in vacuo, yielding to 10.2 g of
reddish oil.

This crude oil was then heated under reflux in 18% w/w hydrochloric acid (130 mL)
for 5h. After basification with sodium hydroxide (ca. 31 g, pH: ca. 12), the crude mixture
was extracted with ethyl acetate. The combined extracts were dried over sodium sulfate
and the solvent was removed in vacuo. The crude mixture was purified by fractionated
distillation #n vacuo (20 mbar). One fraction was collected (boiling point: 75 °C at 20
mbar), yielding to 3.6 g (67%) of the desired product as a colorless oil. MS (m/ e): 140.0
(MH?, 100%).

¢) Step 3: 1-Cyclopropyl-piperidin-4-ol

To a cold (0 °C) solution of 1-cyclopropyl-piperidin-4-one (1.5 g, 11 mmol, 1.0 eq.)
in absolute ethanol was added sodium borohydride (306 mg, 8 mmol, 0.75 eqg.). The
reaction mixture was stirred at room temperature for 65 h. The mixture was concentrated
i1 vacuo. Ice water (10 mL) was added, followed by an aqueous solution of sodium
hydroxide (28% w/w, ca. 10 mL) and dichloromethane (20 mL). The mixture was stirred
at room temperature for 2h. After phase separation, the aqueous layer was extracted with
dichloromethane. The combined organic layers were washed with brine, dried over
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[ 5-(3-Chl oro-propoxy)-1H (4, 4-Di fl uoro-piperidin-|I-

i ndol -2-yl] -(4,4-difluoro- yl)-[5-(3-norpholin-4-yl-
woipisrizstitea- 1- yl ) - met hanone 208 407.5 and 408. BCT/EP2005/006303

propoxy) - 1Hindol -2-yl] et hanone norpholin

(comrercially available) Exggple 209 15 [3 (4,4

Difluoro ridin 1 yl)

s%{i@%%)ﬁfllfe,lﬁieirgcg%d g&fagblla’cém'h B0Qlo! Théleribie ARHAOWASpurified on silica

elfing 9AtBHDGMs 2Pt NH ity methanphfsT yidding torb A 8 497%) af the dpsired

i )t 43 pveEEdwog)descri bed for the
pIéyn g%'%lo %ﬁgrrl\g?((e ¢5)e)/ st]g(gws [5-(?2-

chl or o- propoxy) - 1H i ndal,- 2- - halj n- 4- vl - get-hanon
dp Step<: @Q-E@é%é@@y i))@ﬁ{lggn(é-xr{nyﬂ?ﬁgmgof-ﬂyﬁ —%orﬂ%ﬁlﬁ%?ﬁ
niethaodePr opoxy) - 1H-i ndol e- 2- car boxylic acid and

nor phol i ne—<{comrercially available). The title

conmpound. was ,¥i ' Y A0 meleilqd st 5.(1-
(i SReOG ofg Blotedhyy o ringl R RERUGSOF Barbflel e [3-(
of Boppiipipetiint4rpiony ol Heinflek Ay ppphoharoulypethanonisps 1

- - d s 1H- encABR6lH 1 Y nicthdrdvme (Example 1,
i R AT S =g
Stapel) and 1¢gyrclopgonykpipegidin-den é%ﬂi@fe ?éﬁé?ﬁﬁ FOpoXYT
vieldéd ind@los & ¥ WhiteBsliRhMS (n/):B70.56MidT A0e%) vas
synt hesi zed from

[ 5- (3-chl oro- propoxy) - 1H-i ndol - 2-yl ] - nor phol i n-4-yl - me
t hanone 15 and 4, 4' -di fl uoropi peri di ne hydrochl ori de
(commercially available). The title conmpound was
yielded in 54 %as a brown solid. Ms (me): 408.5

(M+, 100% . WD 2005/123716 PCT/ EP2005/006303 -101
Exanple 210 15-( 1

Cycl opr opyl - pi peri di n-4-yl oxy) - 1Hi ndol - 2-yl | - nor phol

n- 4-yl - met hanone a) Step 1. 3- [ Cycl opropyl -

(2- et hoxycar bonyl -ethyl) -am no] -propionic acid ethyl
ester A mxture of ethyl acrylate (30.0 g, 300 nmol,
2.0 eq.) and cycl opropyl amne (85 5 nL, 149 mol,

1.0 eq.) in absolute ethanol (45 nL) was stirred 24 h
at roomtenperature. The crude m xture was purified

by fractionated distillation in vacuo (20 nBar). One
fraction was collected (boiling point: 135C at 20

nmBar), yielding to 20.58 g (54% of the desired

product as a colorless oil. M5 (me): 274.3

(MH,100% . b) Step 2: 1-Cycl opropyl -piperidin-4-one

10 A solution of 3-

[ cycl opropyl - (2- et hoxycar bonyl - et hyl ) -ami no]
-propionic acid ethyl



ester (10.0 g, 39 mmol, 1.0 eq.) in anhydrous

tetrahydrofuran (65 nL) was added dropwise to a
weabostizaemne of sodi um hydri de (60% oil di spersi oRCTZEP3®5/006303

g, 58 mol, 1.5 eq.) in anhydrous tetrahydrofuran (65

nL). Absolute ethanol (1.79 944339 nmml, 1.0 eq.) was

then added. The resulting m Xture was heated under

reflux for 24 h. The sol ution obtained was 15

neutralized (pH 7) with di cetic acid and

partitioned between water §§%h§%#§| acetate. The

aqueous | ayer was extracted with ethyl acetate. Th

c ontHile doaged tabletscontaining the fellowing ingredientiscanbe H{aguéﬁtd‘red Ina
the sol s renoved in vacuo, yielding to 10.2 ¢
C8Pvaﬁgﬁ%f@%n%$l. This crude oil was then heated under
reflux in 18% w w hydrochloric acid (130 nL) 20 for
ghecﬁgﬁ@r basi fication w th sodi um hydr oxpeteatilera. 31

.. PH. ca. 12), the crude mxture was extracted with
et hyl acetate. The conbi ned extracts were dried over

HI€im sul fate and the sol vent was renoved in vacuo.
The crude mixture was purified by fractionated
dioatpdundtdf forniula (Bcuo (20 nbar). One fract 1A mgs 200.0mg
collected (boiling point: 75 C at 20 nbar), yielding

3. 79 the desired product as a288lms | es43.5 m

s&ﬁfrpcﬁég“eléﬂeeeﬁ@&%?o 25 (NH+, 100% . c) Step 3° e &
1- Cycl opropyl -pi peridin-4-ol To a cold (O sol uti
bactosedydrois opy! - pi peri di n-4-one (1.5 g, 1%‘9&% 1&80mg
eq.) in absolute ethanol was added sodi um borohydri de
P30RoAB K38 ol , 0.75 eq.). The reaction ARbtroge whs0mg
stirred at roomtenperature for 65 h. The m xture was

opcentrated 30 in vacuo. Ice water (10 ni) added
%BE’Imtar%'yg?&ﬁgéequeous sol uti on of sodi um lr%%rﬁ%xi dgﬂOmg
(28% wWw, ca. 10 nmL) and di chl oronet hane (20Q rrL%. Thg
Dilagnesiomsearatei rred at room tenperature for>2R8 Af t&P M8
phase separation, the aqueous |ayer was extracted wth

i ane. The conbi ned organi c | ayer20.0mage 350.0 mg
FKEOWAEH he, dried over WO 2005/123716
PCT/ EP2005/ 006303 -102 sodiumsulfate, filtered and

gPafed in vacua. The crude mixture was purified on

silica eluting wth DCM 2N NH3 in nethanol 93/7,
WRlrokyigopyd niethiyl cgll86%) of the desired pr S8 as &0mg
colorless oil. M5s (me): 423.1 (MHt,100% d) Step 4:
[ - I - pi peridin-4-yloxy)-1Hind@ggwyl]- 18 m
f%ﬁ?y%n%_@f’{op r?et hanone According to the pr o%gdure &
descri bed for the synthesis of Exanple 1 / Sltﬁ% 2
[Balq 1- cycl opropyl - pi peri di n- 4-yl oxy) - -2 g
1H i ndol - 2-yl ] - nor phol i n- 4-yl - net hanone was

YéH Bﬁﬁk ow)om 0.8 mg 1.6 mg
?5- hydr oiﬁ &I—i)i ndol - 2-yl ) - nor phol i n- 4-yl - et hanone

anpl e. 1., Step 1) and 1-cycl opropyl - pi perg glify- 4- oh ¢
(B diotide g T oms

2.6 mg

Step 3). The title conpound was

The active ingredient is sieved and mixed with microcristalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.
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VSRt

lo yielded in 14 %as a white solid. Ms (me): 370.5
(MHt, 100% . WD 2005/123716 PCT/ EP2005/006303 -103

waxeosphks7ih Fi |l m coated tabl ets containi ng the POTIE®2%08/006303

i ngredients can be manufactured in a conventiona
manner: | ngredients Per table& Ker nel : Conpound of
formula (1) 10.0 ng 200.0 ny Rﬁcrocrystalline
cellulose 23.5 ng 43.5 ny act hydrous 60.0 ng
70.0 mg Povidone K30 12.5 nyg Sodi um starch
glycolate 12.5 ng 17.0 ng Nhgne3|un1stearate 1.5 ng
mﬂkKﬁﬁﬁ@ﬁuﬁg&hlﬁﬂkwﬁﬁgMQhaﬂwnﬁﬁﬁnﬂwngpnd&dﬂmw@maa

FNdro nmet hyl cellulose 3.5 ng 7.0 ngy
‘%’%{ 5’cho|600008rrg16rrg Talc 1.3 ny

2.6 g Iron oxyde (yellow) 0.8 ng 1.6 ng Titanium
i oxh.de, 0.8 ng 1.6 ng 5 The active ingredient is apsule
g?%%@&-m%nd m xed with mcrocristalline cellul ose gﬁrac
F:n tdf"f&nh g{ganul ated with a solution of 25.0 mg
Q%lny pyrrolidon in water. The granulate is m xed
VVI th sodium starch gl ycol ate and nmagesi unst ear at e WOm
doetpseessed to yield kernels of 120 or 350 ngy 0mg
respectively. The kernels are |lacquered with an
Afiaossrchol ution | suspension of the above menti on2H0 mg
filmcoat. WO 2005/123716 PCT/ EP2005/ 006303 - 104
ﬁx npl e B Capsul es containing the follow ng 5.0 mg
ﬁg%edlents can be manufactured in a conventiona

manner: | ngredients Per capsule Conpound of fornula
(I') 25.0 ng Lactose 150.0 ny

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (T) 3.0 mg
Gelatine 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Mai ze starch 20.0 ng Talc 5.0 ng 5 The conponents

are sieved and m xed and filled into capsul es of size
wa2oBGxasmbe C I njection solutions can have t hePCT/EP2005/006303

foll ow ng conmposition: Conmpound of formula (1) 3.0 ng

CGel atine 150.0 ng Phenol 4. le‘g_ Sodi um car bonate to

obtain a final pHof 7 Wter 'TOr injection solutions

ad 1.0 m WD 2005/123716 P 7985/ 006303 - 105

Exanple D Soft gelatin cap e nt ai ni ng the

followi ng ingredients can be manufactured in .

conVanit gelatin capswlaseontaining thefollowingingredisnissan ge granufactured in a

‘té)qlg, Ghal lanRe® M Yellow wax 8.0 ng Hydrogenat ed

oya bean oil 8.0 ng Partially hydrogenated pl ant

oils 34.0 ng Soya bean oil 110.0 ng Weight of

&&B%‘HF@’E‘Gﬁt%ent S 165.0 ngy Gelatin capsule Gelatin

75.0 ngy Gycerol 85 %32.0 ng Marion 83 8.0 ng (drg/

Gdnhysoynd ofifoemilartl)di oxi de 0.4 mgy Iron oxi de yel | ow 5-0mg

1.1 ng 5 The active ingredient is dissolved in a warm

rgaep}t)% of the other ingredients and the m xture iss_()mg

ed Into soft gelatin capsules of appropriate size.

The filled SOfi? gelatin capsules are treated 8.0 m

dexpgenatedisove Reanilial procedures. WO 2005/ 123716  °V ™8

PCT/ EP2005/ 006303 - 106 Exanple E

Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.



Sachets containing the follow ng ingredients can be

manuf actured in a conventional manner: Conpound of
woéansukarigl ) 50.0 ng Lactose, fine powder 101BCOU/ERR005/006303

Mcrocristalline cellulose (AVICEL PH 102) 1400.0 ng

Sodi um car boxynet hyl cel | ul oggoérg. 0 ng

Pol yvi nyl pyrrol i done K 30 10. Magnesi unst ear at e

10.0 ng Flavoring additiv 5 The active

ingredient is mxed with | M‘%ﬁ% crocristalline

cel lul ose and sodi um carboxynet hyl cellul gse and .

gr arfiach¢te containingthefollowieg mgrqsleﬁwanﬁemm@qt%aén agonventional

M@ﬁd‘;{r The granulate is mxed with nmagnesi unstearate

and the flavouring additives and filled into sachets.

WO 2005/ 1%’3{716 PCT/ EP2005/ 006303 -107- Clains 1. mg

EompawdofdermylaBeneral formila 4 X RS N NR2 | 2

R wherein 5 X isOorS;, R is selected fromthe QYOU{)

tacwis finagowtlehydr ogen, | ower al kyl, |ower al kenyP15.0mg

| ower al kinyl, cycloal kyl, |ower cycloal kyl al kyl ,

[, ewe , Ip@y\ﬁyz al koxyal kyl , | ower 1400.0 m:
g?’l?fff%u?éﬁg%ﬁ%}lé%(éwﬁg&er di a)ll kyl am noal kyl , | ower 8

di al kyl car banmoyl al kyl , phenyl unsubstituted or
§Qdmﬁﬁbé&’mﬁtgﬂcéu1‘§°€?r two groups i ndependently 14.0 mg
selected 15 fromlower alkyl, |ower hal ogenal koxy or

IPRNRAnyIYHFslidoak Ky30, | ower phenyl al kyl wherein the 10.0mg
phenyl” ring may be unsubstituted or substituted with

e or. t roups independently selected fromlower1gom
iﬂ%%ﬂe,smﬁf?fesg’éﬁ, | ower al koxy &

Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesiumstearate and the flavouring additives and filled into

sachets.
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or | ower hydroxyal kyl, |ower heteroaryl al kyl wherein
the heteroaryl ring nmay be unsubstituted or 20
weubstizsused with one or two groups i ndependenPCY/EP2005/006303
sel ected from |l ower alkyl, hal ogen, |ower alkoxy or
| ower hydroxyal kyl, and Iomer 8ﬁterocyclylalkyl
wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two fguer alkyl groups; R2 is
sel ected fromthe group consrsﬁﬁhg of hydrogen, 25
| ower al kyl, |ower al kenyl, |ower alkinyl,
cycl oal kyl, lower cycla kyIaIkyI | owner hydroxyalkyl
| ol Campoupds RYthe genes P“BPlRyI sul fanyl al kyl , | ower
dialkylaninoalkyl‘ 30 Iomer dlalkylcarbanoylalkyl WO
2005/ 123716 PCT/ BRQ05 \ 0g phenyl
' one or two groups
| ower aIkyI | gwer
hal ogenal koxy or R® ydr@xyalyyr' | ower phenyl al ky
wherei n the phenyl ring maygrbe Rinsubstituted or
substituted with one or two groups independently
selected fromlower al kyl, hal ogen, | ower al koxy 5 or
Winsnein hydroxyal kyl , | ower heteroarylal kyl wherein the
heteroaryl ring may be unsubstituted or substituted
¥ thisengr §r two groups independently selected from
| ower aIkyI hal ogen, | ower al koxy or | ower

ydroxyal k d | ower heter | kyl vvherel n the
et e‘tséé F@l“ff’%a‘g‘ © BEQMPEMHREY 63@&? hﬁég

s ubsloiwetialil, loiweh aleryl dowenadkingler  al kyI groups or R
and R2: 1 nltrogen atomto which they
are ‘Q't “ﬁﬁfw rcﬁélwlﬁlm%l - or 7-nmenbered

sat ulomeelydoxysdieil y unsaturated het erocyclic ring
optip }mmﬁgﬂg},{al ning a further heteroatom sel ected

fromnltr en, n or sulfur, said saturated

het el%‘@f/é\?(%é‘rl]]ﬁnﬂf% bei ng unsubstituted or

s ubsiowler HRtkyimiasalkylf wo or three groups independently

sel ect ed fﬁ] lien l,ower %}g hal ogen, hal ogenal kyl

hydr%’%‘f g) 1 kyI | oner al koxy, oxaq,
phenyhenybensqbbutum&ordybstantédofaﬂb@mﬁﬂ twogrogsi ingependently selected
condenssth Ikray pf&%}’hal%é?ﬁlkoigbﬂlow}?ﬁﬂrokyﬂﬂylbel ng

unsubs subst one, two.or

g1 oulsaver pHemdligs nheseis hegheadl TREREY B%\)é’?s“é’ﬁkwed 6t substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy

or lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy or lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two lower alkyl groups;

R? s selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
lower alkylsulfanylalkyl,

lower dialkylaminoalkyl,
lower dialkylcarbamoylalkyl,
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20 | ower al koxy and hal ogen; R3 is selected fromthe

group consi sting of hydrogen, |ower alkyl, |ower
wabkbwsxpsdikyl , | ower hal ogenal kyl, | ower PCT/EP2005/006303
cycloal l cylal kyl, |ower alkylsulfonyl and | ower

al kanoyl; R4 is -0-Het and aRggR5 is hydrogen, or R4
IS hydrogen or fluoro and R5|s-0 Het ; 25 Het is

 Frones b A ufed DR subolileBPuwitf RS of 3”‘&?“*@“* selected
4 \ro 2fyosy lowerralkyl dowermbegsnalsorserd OWr(i'rl . ﬁ Tn'e .t S

Elefif 1
Cy0| lo% Eék lglﬁc])]\/\k}grﬂ;l ; tthe?hé Sg?"ﬁ%@ﬂ@}rb@iﬂgﬁs}muted or substituted with

pheny| @M%SA twogrgupsg pepd yfele o§11 m?]kglr Ealf)gen, lower alkoxy
' 3 0, 1oﬂlbw%rh52ﬂfoﬁy or 2; X is selected from

and rnatgboéﬁﬂelﬁrrvé%reﬁimeﬁ%é o] it z"% gré%rsgtd*’ed o
t he grmﬂpunﬂetkwﬂhrongoofwwdup‘g@dequ@mﬂ r‘T’lle
halogepdg%gldghgé§%gfggmmkrpﬁh3%mg@gagao together form

a doub I ower
lower heterocyclylalkyl wherein the heterocycly ring may be unsubstituted or

substituted with one or two lower alkyl groups; or

R! and R? together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or

7-membered saturated or partly unsaturated heterocyclic ring optionally containing
a further heteroatom selected from nitrogen, oxygen or sulfur,

said saturated heterocyclic ring

being unsubstituted or substituted by one, two or three groups independently
selected from lower alkyl, halogen, halogenalkyl, hydroxy, lower hydroxyalkyl, lower
alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or

being condensed with a phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl,
lower alkoxy and halogen;

R®  is selected from the group consisting of hydrogen, lower alkyl, lower alkoxyalkyl,
lower halogenalkyl, lower cycloalkylalkyl, lower alkylsulfonyl and lower alkanoyl;

R*is -O-Het and and R’is hydrogen, or
R?is hydrogen or fluoro and R’ is -O-Het;

Het is selected from

l x R1 1
R i
p
Het1 Het 2 Het 3
R'2 P
\Iil (CH2)q S
or
R®

Het4
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25

15 R13 is C3-C6-al kyl; and pharnmaceutically acceptabl e
salts thereof. 2. Conpounds according to claiml,

wohersasrie X i sOorS; RL is selected fromthe gr8apEP2005/006303

consi sting of hydrogen, 20 |lower alkyl, |ower

al kenyl, lower alkinyl, cyclegkyl, Iower

cycl oal kyl al kyl, | ower hydroxyal kyl, | ower

alkqﬁ akﬁyl, | ower al kyl sul fanyl al kyl, 25 | ower

di al Kyr'ami noal kyl, | ower dial kyl car banoyl al kyl ,

phenyl unsubstituted or substituted with one or two
groups isfidpeddent!y selected fromlower alkyl, |ower
hal ogenal koxy or | ower hydroxyal kyl, WO 2005/ 123716
PCT/1#P2 00 51 Q0&508m lowkéQilltybwspeloglkpnipivat &ycloalitytalleil and lpaver
phenyl rin% g@ﬁ_be unsubstituted or substituted wth
one or t Y bs i ndependently sel ected from | ower

al kyl , hal-egen, |ower al koxy or |ower hydroxyal kyl,

| owen hes@rloar2yl al kyl wherein the heteroaryl ring may
be unsubstituted or 5 substituted with one or two

gr oups LOdGRE ntly selected fromlower alkyl,

hal ogen, 1 ower koxy or | ower hydroxyal kyl, and | ower
het erocycl yl al kyl wherein the heterocyclyl ring may be
unsuBst i HtleRF Br substituted with one or two | ower

al kyl groups; Ra is selected fromthe group consisting
of hqdrqg@ndnzu)lomer al kyl, | ower al kenyl, | ower

al kinyl, cycloal kyl, |ower cycloal kyl al kyl, | ower

glyg;%ﬁlal% g%lgflteg @%rm?gl&g?@glhgﬁyl almp\rﬁ;l kyl, 15 | ower

di al kyl car banpyl al kyl , . phenyl. ynsubstjtuted qr
subs RIXIRIBB &%, R%E&%‘? Bnlﬁ%; Ror al’td/\]gly g?@??ﬁgg?lﬁii'éfféﬂ 8@& ?t?er are selected from

sel ect edglefgzeﬁ@ L&WREing RN} drogekswen alkpl apdbsiyokalogan and

| ower hydr al kyl, | ower” phenyl al kyl wherein the

phenyl rﬂﬁ&‘)’iﬁ‘}mﬂ’e"runsubst ituted or substituted with
R® and R'® together form a double bond;

R? islower alkyl;
R is Cs-Cg-alkyl;

and pharmaceutically acceptable salts thereof.

2. Compounds according to claim 1, wherein

X isOorS;

R' s selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl,
lower alkoxyalkyl,
lower alkylsulfanylalkyl,
lower dialkylaminoalkyl,
lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected

from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,
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one or two groups independently selected from | ower
al kyl, hal ogen, |ower al koxy 20 or |ower

waypdrsazyab kyl , | ower heteroaryl al kyl wherei n t RET/EP2005/006303

heteroaryl ring may be unsubstituted or substituted
with one or two groups |ndep§rﬂﬁ§_ntly sel ected from
| oner al kyl, hal ogen, |ower alkoxy or |ower

hyd . .
het 2%%’@@%{1&8%%3%@? PEGAI ARY tﬁi{i‘ I3l ¥bs e bAsubRtted with
subst iangtasdwaigronps sedependepdy seloate pR’nylpWer aﬁ%ﬂsl’xal%enéower alkoxy

and Rz, l1o@&tiy@koMaliyl,t he nitrogen atomto whi
are attached f ?}Walk'?» 9 i ch they

a.4-, 5-_ 6- e .
a5t UpueaeeteioapIET i heateerHaing BB Bf | 3bsipted or
?P:) Im orsubbtitucsdnvith ond\gr twe groupstindepeatentlyselonted ftose toseer alkyl,
itro 0 ' t t ed
net or e oo s gapus ycllnaRdl tad 3’ 0% ©
su lbslbz;ghﬁ&obydﬂdkyl vrhvarein the heterecyshd tipg maychegmsnbstitated or
sel ec il p,aglgjg al ogenal kyl ,
Z%groxybsﬁrloa‘/?r a ﬁgs(e%@xlgfv phen)?lﬁ?up‘abengyl, pzri dyl
d carbanpyl, or being condensed with a phenyl ring,
R4 ds selesiod fpi e BEUREOANSIMEL VAT B0y - Subst i t ut ed
?¥Og?ﬁmrMEQ,Fﬁwfbm@@ﬂngaﬂmhhﬂdependentIy sel ect ed
. r al koxy and hal o 7 R3 i
hydr‘é}@%}’?‘?‘% dﬁ?ﬁ{}?‘%\m 5008/ 123716 oo e
E%ﬁlﬁagﬁﬁﬁhﬁﬁm_low?amod xydlllyli s -0-Het and and R5 is
r ydrogen or fluoro and R5 i
- 0- I—E’?’;e”]ﬁglfmifas%%lse é’cted froml 8 NJn N(CH2I)§ or m
i P loker dialkylanopalkylHet 3 5 wherein mis 0, | or 2;

sfk;ﬁ,;“}epwahygmoymk}il,s 0, | or 2, R7 is |ower

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy
or lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy or lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocycly ring may be unsubstituted or

substituted with one or two lower alkyl groups; or

R! and R? together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or
7-membered saturated or partly unsaturated heterocyclic ring optionally containing
a further heteroatom selected from nitrogen, oxygen or sulfur,

said saturated heterocyclic ring
being unsubstituted or substituted by one, two or three groups independently

selected from lower alkyl, halogen, halogenalkyl, hydroxy, lower alkoxy, oxo, phenyl,
benzyl, pyridyl and carbamoyl, or

being condensed with a phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl,

lower alkoxy and halogen;

R®  ishydrogen or lower alkyl;



10 pis O, I or 2, gqis O, | or 2; R8 is hydrogen or

| ower al kyl; and pharnmaceutically acceptable salts
woheosae$7i6 3. Conpounds of formula | accordi ng POT/EP208806303

1 or 2, wherein R is selected from 15 the group

consisting of I|ower alkyl, |owey_alkenyl, |ower

al | ci nyl, cycloallcyl Iomer cycloalkylalkyl | owner

ydr I xyal kyl, | ower
lgl (? %f lﬁ& lli\{‘fﬁyc% b%gr di al kyl ami noal kyl, | ower
1ah}<@410gamlaﬁm3rpamiﬁ is §h&tell unsubstituted or

substituted with one or two groups independently

IISI&' gct&stted fromm | ower al kyl, |ower hal ogenal koxy or
ower hydroxyal kyl, | ower phenylalkyl wherein the

phenyl ring may be unsubstituted or substfiuted wth

WO groups i ently sel ect ed fr ,qwér\
al kfl , hal ogen, lo I Xy 25 or wer (CHalq
hydigxyalkyl, WO 20 18 /Epzd’ 5/ 006403} - 112
| ower e oarylalkyl erel n the heteroarylt riPng may
be unsubstituted or stituted wth one or two

groups i ndependently selected fromlower alkyl,
hal og&fet 11 ower al koxy or W€ hydroxyal kyl , and FkSr
het er ocycl yl al kyl wherein the heterocycly ring may be
unsubst |tuted or 5 substituted with one or two | ower
5 al kyW and R2 is hydrogen or |ower alkyl. 4.
Cbnpounds of formula | according to any of clainms 1 to
3, wherdsh IRbrd;s sel ected fromthe group consisting
of I ower al kyl, cycloal kyl, |ower cycl oal kyl al kyl ,

| owe 6al W@E%i 10 | ower phenyl al kyl, | ower

heteroary and | owner heterocyclylalkyl wher ei n
the hetero ring may be unsubstituted or
subsﬂitd@@dyvﬁ s)h one or two | ower alkyl groups, and R2
is hydrogen or lower alkyl. 15 5. Conpounds of formula
| acqdr di iiweralkghly of clains 1to 4, wherein R and R2
are |ower alkyl.

10 p is0,1or2;
q is0,1o0r2;
R® is hydrogen or lower alkyl;
and pharmaceutically acceptable salts thereof.

3, Compounds of formula I according to claims 1 or 2, wherein R! is selected from

15 the group consisting of
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
lower alkylsulfanylalkyl,
20 lower dialkylaminoalkyl, lower dialkylcarbamoylalkyl,
phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy or lower hydroxyalkyl,
lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower alkoxy

25 or lower hydroxyalkyl,



6. Compounds of formula | according to clains 1 or 2,
wherein R and R2 together wth the nitrogen atomto

woehbwsh2shey are attached forma 4-, 5-, 6- or PCT/EP2005/006303
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7-menbered saturated or partly unsaturated
het erocyclic ring optionally pﬁﬁgaining a further 20
het er oat om sel ected from nitrogén, oxygen or sul fur,

or Sl ERHERREVEIBEUR hEnlbiR Bhpthay $R 5tttk b
i ndepesutstitutgd withese od twe graups indspendent]y selecsedsem lower alkyl,

hal oge ﬁalogéﬂ, 10»9&%[1%&;! or | AW hydolparivl, 4440, phenyl

benzyl , rirdyl a ar pba [, or .bei ng cqndensgd.
Wi t hYW%%éWW%’FﬁY yl Fr&mptﬁgﬁﬁ‘iefwﬂ& g8, unsubstituted or
unsubsthlsebiaed Hith oaelds twb Wovad alkyl groaps, améd or three
%%oglpy%si ndgﬂrl)i ndent.ly selected from | ower alkyl, |ower

1 B n. 7. Compounds of fornula I
according to claim6, wherein R and R2 together wth

the nitrogen atomto which they are attached forma .
het edoCympbunds offoreiled neaprding e enveof cdpimsd te dnwhereindgy is selected

?Jon?ﬁfe‘%gﬁn%%sisﬁh @fi dine, 2,5-dihydropyrrole,
pyrr ol il azepdane, piperazjne, .azetidin
t hi odeyresialisyl, Flaﬂhylépyfﬁm?ﬁl&ﬁﬂiagﬂﬂ’ﬁ?‘?’?f&w b d

sat U'lé\k&‘i)h% mkylgrocycl ic ring being unsubstituted or

substi tuted e, t or three groups independently
sel ei‘?‘%‘?i'tlﬂe(‘iﬂ%/rp'@ag}’ aﬁ&ﬁyl , hal ogen, hal ogenal kyl,

hy dr desyer Heesnoeychylaiok wherenx the heteeonytlyl tiegimay be ppsubsiituted or
and car | [ | phenyl ring,
said W%%FQﬁ%%%%ES%%%%%EQ ali71(1113 phenyl

R rghyskrogen ardewersalkydut ed or substituted by one, two or

three groups independently selected fromlower alkyl,
| oner al koxy and hal ogen. 8. Conpounds of fornula I

accorsdipghpbandd & MirfulaWheéc g anyof danisagetd) ehessirt R' and R’ are
t he nitroé%n atomto which they are attached forma

heveraellci i c ring sel ected from5 morpholinyl,

2, 6-di net hyl nor phol i nyl, azepanyl, piperidinyl,

2- et hyl pi peridinyl, 4- methyl piperidinyl, .o 2

pyr r @, Compplind@efitermylagyaceartingitn glaima b onzavhereimB and R” together

Canpgun f i [ 0f 5.C 626 B menitered

SRR 5g 6y By 7 gl s (4

Gatyated ds portly fupsaturated hejerosydic ﬁ@gtoetlaﬁgy}’o@n&%}%sa farther

%gt%?tﬁgi dlebtedifforn QtthYen, dganer fdfuk,safdsdturgrd hefetocyclic ring being
nmpounds of fornula | accordlﬂ% to anﬁ‘%k C“%hﬁ%s%%%&iﬁonl

Ginsub@iteled ORaURtUtE bY GBE WS, ffFes BigURhindepepdinlly sflqtéd fre

I3weCARR. M ken Hhalbnallty hydregy, dowérmitkdxy, @topheryl, benzyl, pyridyl and

Vgga%or}l,%l%i)eisrfg%ghaén%gd with'y erenyl ring, said phenyl ring being unsubstituted or

substituted by one, two or three groups independently selected from lower alkyl, lower
alkoxy and halogen.

7. Compounds of formula I according to claim 6, wherein R! and R? together with
the nitrogen atom to which they are attached form a heterocyclic ring selected from the
group consisting of morpholine, piperidine, 2,5-dihydropyrrole, pyrrolidine, azepane,
piperazine, azetidine, thiomorpholine and 3,6-dihydro-2H-pyridine, said saturated
heterocyclic ring being unsubstituted or substituted by one, two or three groups
independently selected from lower alkyl, halogen, halogenalkyl, hydroxy, lower alkoxy,
oxo, phenyl, benzyl, pyridyl and carbamoyl, or being condensed with a phenyl ring, said



Het1 15 wherein mis O, 1 or 2, and R6 is sel ected

fromlower alkyl, cycloal kyl, |ower cycloal kyl al kyl
wanasliesmas phenyl al kyl . 13. Conpounds of f or muP@TiEP2005/006303
according to claim 12, wherein R6 is lower alkyl. 14.

Conmpounds of fornula | accor@ig?_to claim12 or 13,
vvherei n mis 0. 15. Conpounds formula | according

I al 2 olﬁsuﬁgmé,%&t%gﬂ% tleﬁ bi one,%ojcﬁth%gmﬂ’@ dependently

ﬁlegmdﬁmIMranwslmm@xP@dMS/ 006303 -114 In 7
R Het 2 whereinnis O, 1 or 2; and R7 is |ower
al kyl . 17. Compounds of fornula | according to claim

16, yMrRmepdunds b§fd§mula118acc<§ﬂfﬂgq@ RESmM T wh@feiﬂJRhaﬂd R® together with
according to cl

e oitspaeio e BARR AL aTESeR frrpn & hRtsreby i e et Hom
5 ﬁbﬁﬂidhh?lSZ 6Rﬁnﬁ&}ﬂiﬂorﬂ&)hhlyl~ﬁﬁpﬂj)dyptperidlﬁ§zll 2-prethiylpipetidinyl, 4-

r.el n IS r, 2
Qe Hehlign 2 “{?m&r#&é‘é’%“g?l Q’E?dsgzeﬁgldyﬁm RO'
R10, R10', R' and R" |ndependently from each ot her
are selected fromthe roup consisting of h dro en, ;.
| owe‘? Gamgaunds pé forpul it nEi9cnyiof FlRims kg wherein & is hydrogen
?,gld O toget her form a doubl e bond. 20. Con'pounds
of according to claim19, wherein pis 0, 1
or2 qlsO 1 or 2, Xis CRIOR10"and R8, R8', R9,

2 1. &R#%Wdagf @apwlﬁ%ci:orgg&?% ﬁ%? r]aﬁrg ia&)vrr\f }xgﬁ%érﬂ R* is -O-Het

10 2 RWeéydiogem is 1. 22. Conpounds of formul a |
according to claim1, wherein Het signifies 1 R
N\ (CH2)g-"-~ Het 4

11. Compounds of formula I according to any of claims 1 to 9, wherein R*is
hydrogen or fluoro and R’ is -O-Het.

12. Compounds of formula I according to claim 1, wherein Het signifies

RS
\N

Het1

15 wherein mis 0, 1 or 2, and R is selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl
and lower phenylalkyl.

13. Compounds of formula I according to claim 12, wherein R is lower alkyl.
14. Compounds of formula I according to claim 12 or 13, wherein m is 0.
15. Compounds of formula I according to claim 12 or 13, wherein mis 1.

20 16. Compounds of formula I according to claim 1, wherein Het signifies



15 R13 WO 2005/ 123716 PCT/ EP2005/ 006303 - 115

wherein q is 0, 1 or 2, Rigis lower alkyl and R13 is
wQ2e3623d1kyl . 23. Conpounds of fornula | accor @CIMEPR@®5/006303

claim1, selected fromthe group consisting of

nmor phol i n-4-yl - }

[5-(3-piperidin-1-y|-propoxy)3¥ﬁ-indoI-Z-W]

- met hanone, 5

[ 5-(1-1isopropyl-pyrrolidi

phol i n- 4-yl - met hanone,

5-(1-isopropyl - pi peridi nd4- yLRxy) -2-lH i ndol e- 2- car boxyl

ic acid tert-butyl am de, 5- yaro-pyrrol-1-yl)-

[5-(1-isopropy|-piperidin-gfyloxy) 1H i ndol - 2-yl ]

- met hanone, (3-hydroxy-pyrtolidin-1-yl)-

[5-(1-isopropy|-piperidin-4-y|@kw2-1kkindol-2-y|] -

nmet hanone, 10

5-(1-isopropyl - i din- 4 onxy) 1H i ndol e- 2- car boxyl

wtheeein o ieQ,Hydr-2 ang'B; elliyll ) - ani de,

5-(1-isopropyl - plper|d|n 4 yl oxy) - 1H i ndol e- 2- car boxyl

ic acid isopropyl-nethyl-am de,

5- ( 117 Sodhpeu dsif ierihudi Nackosding o) cldiht 16) dblerei? nded.boxy |

ic acid (2-norpholin-4-yl-ethyl)- amde, 15

5-(1-isopropyl - plper|d|n 4-yl oxy) - 1FL|ndoIe 2- car boxyl

ic a

o (1 IbGorfRRyREat Mbids hatabe b9 o Eymercinnis Lo,
ic acid (1-ethyl- plperldln 3-yl)- am de,

5- (1-isopropyl -pi peridi n-4-yl ox 1H-1 ndol - 2-yl

!py$ A% G@gpo&%/@ 1 fermmEa b p&cor%gg)toyglalm 1, wherein Hc}{ s!gmﬁes
[ 5- (1-isopropyl -piperidi n- 4- Byl oxy) - 1Hi ndol - 2-yl ]

- mor phol i n- 4-yl - met hano
[ 5- (1-i sopropyl - pi peridi Xy)-1Hindol -2-yl]-(4-m
et hoxy- pi peri di n-1-ylo) t ﬂ ONYCH,),

]oxy)-lH—i ndol - 2-yl ] - nor
n

(4, 4-difluoro-piperi I-y) 11
5- (1-isopropyl - pi peri di xRM,)- | Hindol -2-yl] -
met hanone, 25 p R

5- (1-i sopropyl - pi peridi n-4-yl oxy) - 1H i ndol e- 2- car boxy!
ic acid [2-(2-nmethyl-piperidin-1- yl) -ethyl] -am de,
[5-((S)-1-isopropyl -pyrrolidi H&3y| oxy) - 1H;i ndol - 2-yl ]
- nor phol i n- 4-yl - et hanone [ 6-

FSR B ok SO s S R B 5 nd

IRsyR -R9{ R%, R, R, R and R 1ndependently from each other are selected from the
1
e R o R g, o

asd& otpgt e formj asdqublsyandsi per i di n- 4- yl oxy) - 1H i ndol

20. Compounds of formula I according to claim 19, wherein p is 0,1 or 2,qis 0, 1 or
2,Xis CR'°R'%and R, R¥, R°, R?,RY, R!%, R and R are hydrogen or lower alkyl.

21. Compounds of formula I according to claim 19 or 20, wherein p is 1.

22. Compounds of formula I according to claim 1, wherein Het signifies

R12

13

Het 4
R



yl'] -nmethanone, (4, 4-difluoro-piperidin-1-yl)
[ 5-(1-isopropyl -piperidin-4-yloxy)-1-(2-nmethoxy-ethyl)

wo 20t312smel - 2-yl ] - nmet hanone, 35 PCT/EP2005/006303
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(4,4-difluoro-piperidin- 1 -yl) - [5- (1
-1 sopropyl - pi peri di n-4-yl oxy) - ]
1-(2,2,2-trifluoro-ethyl)- 1H Hiol - 2- yl ] -net hanone,

12
[‘”W%‘P&p‘ﬁ 8@%%}8 Joyrqr kb ast Bt SoCs8MHi n- 4- y1 oxy) -
1H i ndol -2-yl] -(4,4-difluoro WD 2005/ 123716
PCT/ EP2005/ 006303 - 116 pip eridin-1-yl) -nethanone,
[ 5- (123i Sompopntls of foemildilaceprding g ylaim @Qselz:cfzdtfrqm thegroup

Q&Hy %n%'l{;f‘l ndol - 2-yl ] m)rphol i n-4- yl - et hanone,
u

or o- eridin-1-
[rso rholiadhvbldy FS %Pﬁ’i‘é#ﬁlndlﬂl'al%ﬂo&’()y}filmﬁ%'f%ﬁﬂégﬁﬂhﬁ’é‘?ﬂﬂ’ |
(5 1‘5(2!{5’1@&) 12ppttdlidies 8H-indol-2-yl]- morpholln 4-yl-methanone,

I b
Sﬁ (sbpeiaRRFr g oo foE-Cabt s e bR RR e,
((4 54dittiytopyroelpl -phF 5l 1nsd>prypyl-p1per1d1n -4-yloxy)-1H-indol-2-yl]-methanone,
(§ }F)%lr%)ﬁ? g@%cliquelﬁ' @8 (540 RsobrdlyPhiperitiaTaty ity Lt heplo- ﬁ]-
[1Bethanenss| opr opyl net hyl - pi peri di n- 4-yl oxy) - 1Hi ndol -

y - Mlhdole-2-carboxylic acid ethyl-(2- th -ethyl)-
(514 I;LEQPW :pgaeglld%ie?f?g(? 1o )oe -carboxylic acid ethyl-(2-methoxy-ethyl)

[ag,mglg, pyrrol i di n-1-yl-propoxy)-1Hindol - 2-yl ]
-RPRIS] riﬂﬁ{ Wiylox3-181-fole-2-carboxylic acid isopropyl-methyl-amide,

PR AT i gt s
rmmﬂa,none as form c acid salt, 15
pso;(];‘/'}s%lgf}'_épLngé&eplgﬂ? ﬁé@g r)doie52!c§fb%c§?1?cf dcl Pr-pipehidRl Ryl-ethyl)-
[atim(ii,- cycl opropyl - pi peri d| n 4 yI oxy) - 1Hi ndol - 2-yl ]

- ditRl H-HudbldDah dckd(1-¥thyl-piperidin-3-y1)-
ac ept H@Ig’f% thereof. 24. Con‘poﬂ%gk%f fgrrru PlFen in-3-y1)

ARigdedi ng to claiml, selected fromthe group
C[@D@Lﬁélblﬁﬁylolﬁl éfdin-4-yloxy)-1H-indol-2- yl] -pyrrolidin-1-yl-methanone,

%ﬁ?l%{)@?)ﬁ%ﬁggém(f yﬁ)xg)eﬁ-l-mﬁdlZ %'] 1% )f1¥1) 4 :H_I'n{ea%?lone,
[B-((llrsbmpvlempbrlﬁw4+¥lmc¢) -hEIgingblo X4y} |- (Hmiethiasy-paperidin-1-yl)-
%lggg% dn- 4-yl - met hanone,

dr o- p rrol

5(4(41d1ﬂszopr-pm¢r pit- éezﬂ)—Ehy-bl?-mopmpy&rplpfnd}m@ﬂﬂmq)31H-mdol- 2-y1]-

‘@E‘?‘? bde, ( 3- hydr oxy- pyrrolidin-
n%fh&ﬁ?%?fgp%’ og%le?rll-ﬁ-eyrch)x% an41r¥cio? X cal:!b g géxdfi Yi ]me_thyl-piperidin-l—
Sy1)- @ﬂ—ﬂygcmﬁﬂ@,yl p| peridi n-4-yl oxy) - 1H i ndol e- 2- car boxyl

[[% @gi [ SO&B&%’HO&? g,yllf))&} 3?—]0%01 f,_yl, mcf)gph%hn-zl-yl-methanone,

- [BY(rebprapyi-Hipytidimet-yhoxglréH-indol-2-yl]-morpholin-4- methanone,
(3,3-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl]-
methanone,

(4,4-difluoro-piperidin-1-yl)-[ 1-isopropyl-5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-
yl]-methanone,
(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1-(2-methoxy-ethyl)-
1H-indol-2-yl]-methanone,
(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro-ethyl)-
1H-indol-2-yl]-methanone,
[1-cyclopropylmethyl-5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl]-(4,4-difluoro-
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[ 5- (1-1isopropyl -pi peridin-4-yl oxy)-1Hindol - 2-yl ]
- nor phol i n-4-yl - met hanone,

wO3esh28™epr opyl - pi peri di n-4-yl oxy) - 1H i ndol - 2PgTJEP2005/006303

- (4- net hoxy-pi peridin- [-yl)- nmethanone, 30
(4,4-difluoro-piperidin-I- yI) &é-_(l-isopropyl-pi peri di
n-4-yl oxy) - 14i ndol - 2-yl ] - met'hanone

eri di n-4-yl oxy)-1Hindol - 2-yl ]
lﬁﬁrﬁ%iﬁlof yﬁ Q%Pngﬁ‘{’)hanone
(B3¢ deptdpybp@epdpe41ylpm)-1 (942)2_ -trifluoro-ethyl)-1H-indol-2-yl]-morpholin-4-

*rg?ﬁ&ahmropyl pi peri di n-4-yl oxy) - 1Hi ndol - 2-yl] -

(- d%a%ggquld@ﬁ@fl} -§5-hL-isopropy}-pibetdis- s3lay k1 methapsspifonyl-1H-
#bl-pi Fﬁieﬁidﬂoﬁe,w oxy) 1H i ndol -2- yl] -nethanone,

bt byor el Pt Pl RS 55k haol 11
&EIﬂ(EEZOOS/O%BOS - 117 1Hindol-2-yl] -nethanone,

ﬁfﬁélqﬂorl) ;b?éa‘ld}%lﬁsjflb i Rr-tsobtdpyl-Br feﬁdirﬁg%&ﬁﬂl—ﬁbﬂﬁ-hﬁl-mdol -2-

one
ﬁi(ﬂl@ an@pfopw pi peri di n-4-yl oxy) - 1Hi ndol - 2-yI ]
g b;l Bpflt ﬂ%ﬁﬁ@m& 1o;§)£1minmm ¥>marpnaiﬂ-4-y1-methanone,
C t a

| e sal ere cess

Hohrd remipgidiedr i gg-mregc,ha P{?pgm}) 2[1iA8ol-2-y1]-methanone
5d RIME: dkid &ult, 24 V\/nl ch process corrprl ses a) reacting a

d of the f L.
oo Hinde i 2L 3 L4 ¥k pridin T p R 1Rl indol-2-y1)-
ffeehanbnids fomohic%cid salt, OH and the other one is H, with

@4 2 fﬁgﬂ?l g%l&lﬁq {rlgr[gnéﬁ ‘i‘)lﬁérﬂdl;u{'-@ﬁ?r ﬂr»(l)!y) 1MRERI-N -y methanone,

:
ts—(hmmmnpslpmpnredmr4-vkowhbaynéﬂo%psﬂrrngfpiwgtgé?vlagaﬁha%ne’
%?chzﬁcxcaﬂ?ﬁéﬁeﬂtaﬁle%ﬂ%h&%@f of the fornula la R4 X

24. Compounds of formula I according to claim 1, selected from the group
consisting of
morpholin-4-yl-[5-(3-piperidin-1-yl-propoxy)- 1H-indol-2-yl]-methanone,
[5-(1-isopropyl-pyrrolidin-3-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone,
(2,5-dihydro-pyrrol-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1H-indol-2-yl]-methanone,
(3-hydroxy—pyrrolidin-l-yl)-[5-(1-isopropyl-piperidin-4-yloxy)—1H—indol-2—yl]-
methanone,
5-(1-isopropyl-piperidin-4-yloxy)-1H-indole-2-carboxylic acid isopropyl-methyl-amide,
[5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl]-pyrrolidin- 1-yl-methanone,
[5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone,
[5-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl] -(4-methoxy-piperidin-1-yl)-
methanone,
(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1H-indol-2-yl]-
methanone,
[6-(1-isopropyl-piperidin-4-yloxy)-1H-indol-2-yl] -morpholin-4-yl-methanone,
(3,3-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1H-indol-2-yl}-
methanone,
(4,4-difluoro-piperidin-1-yl)-[1-isopropyl-5-(1 -isopropyl-piperidin-4-yloxy)-1H-indol-2-
yl]-methanone,
(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1-(2,2,2-trifluoro-ethyl)-



R R3R wherein R3 is hydrogen, and optionally

al kyl ating this conmpound to obtain a conpound of
wéansukariba’ R 2 ::iiiicriiii-,:_la 20 R3 RROEBEE2005/006303

R3 is lower alkyl, and if desired, WO 2005/123716

PCT/ EP2005/ 006303 -118 convenjyng the conpound

obtai ned into a pharmaceutically acceptable acid
ﬁ@lqhadp);l H%Ebhanél{e alternatively, b) coupling a

d f I V. JXR
atsora pins it a0 Tef - RRBFoPH-R SR TE S | g g Heptt-indol-2-
@Eﬁqdﬂsaﬂdne,vmth an am ne of the fornula V HNRLR2 V

AR T RO L
5 d4ad pharﬁlabkuﬁcmyadaemavl%albs €rep wher ein R3 is hydrogen,

and optionally alkylating this conpound to obtain a
compound of formula IFR4A O 1 5 NNRZW R5 1R/

wher gy I\ 53 cks fOrRRE mahfature ofiondtflinds aét@8ding @o any one of claims 1 to

24, which process comprises

a) reacting a compound of the formula I

R X
A\
5 N N—R? I
R H 7
R
10 wherein X, R! and R? are as defined in claim 1 and

one of R* and R® is -OH and the other one is H,
with an alcohol of the formula ITI

HO-Het I

wherein Het is as defined in claim 1,
15 in the presence of a trialkylphosphine or triphenylphosphine and of a diazo compound to
obtain a compound of the formula Ia

R X
)

R® I I N: ’<N-—R2 Ia
\ /

R® R

wherein R® is hydrogen, and optionally alkylating this compound to obtain a

compound of formula Ia’

RY \ X
R® N N—R

wherein R’ is lower alkyl,
and if desired,

20



converting the conmpound obtained into a

phar maceutically acceptable acid addition salt. 26.
waanpaesms according to any one of clains 1 toPRW/PRE®E/006303

manufactured by a process according to claim25. 27.

Phar maceuti cal conpositions canpri sing a conmpound

according to any one of 20 clains 1 to 24 as well as

Sriveaf Slééﬂngéﬁﬁd/olﬂﬁﬁle@hﬁb laghafrhideaticAlp@tcuptably dcicbaddition salt,

WD 2005/ 123716 PCT/ EP2005/ 006303 - 119 28.

PR, cal  conpositions according to claim 27 for

the treatnent and/or prevention of diseases which are

assob) atupling/ tchmiphendrotfiormuladN of H3 receptors. 29.

Compounds according to any one of clains 1 to 24 for

5 30.

use as therapeuticri Y ~active subgf ances.
Conpounds accordi ng c@ onw\ of /&I ai s o 24 for

use as therapeutically i ve/ subst ances *f'or the
treatnent and/or pgr&ve on di s@bkes which are
associated with the nodul ati'On of H3 receptors. 31. A
nmet hod for the treatnent and/or prevention of diseases

5 Whi clvhafeth assefR*and®’ isv@+Hdthe defimkdlintclaim 1aindiBe other one is H,
receptor.s i ¢h d conprises adm nistering a
%ﬁﬁgmnéﬁfgﬁlsg%%‘?@?% to any one of clains 1 to 24 to
a human being or animal. 32. .The use of conpounds
according to any one of ¢-NRR"1 to ¥4 for the
preparation of nedicanments for the treatnent and/or

pr eveRLiefROindREA8 563 AMR G Jatrg 125S0ci ated with the
nodul_at | oan?,f, H3 receptors. 33. }hﬁeﬁ#seﬂﬁqgordl ng to
engsrhagis condlitiopgto ohtaip deqmpoad oF thsfateniailBn of

obesity. 15 34. The novel conpounds, processes and

met hods as wel |l a& S conmpounds
substantially as desg ! |1/ before. ***
2 Ib

N-—R

10

wherein R’ is hydrogen, and optionally alkylating this compound to obtain a

compound of formula Ib’

RY \ o)
\j
Rs: C :N iN—R2 B

wherein R? is lower alkyl,

15 and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt.

x—
©w
x—x

26. Compounds according to any one of claims 1 to 24 when manufactured by a

process according to claim 25.

27. Pharmaceutical compositions comprising a compound according to any one of
20 claims 1 to 24 as well as a pharmaceutically acceptable carrier and/or adjuvant.



WO 2005/123716 PCT/EP2005/006303
-119 -

28. Pharmaceutical compositions according to claim 27 for the treatment and/or
prevention of diseases which are associated with the modulation of H3 receptors.

29. Compounds according to any one of claims 1 to 24 for use as therapeutically

active substances.

5 30. Compounds according to any one of claims 1 to 24 for use as therapeutically

active substances for the treatment and/or prevention of diseases which are associated with

the modulation of H3 receptors.

31. A method for the treatment and/or prevention of diseases which are associated

with the modulation of H3 receptors, which method comprises administering a compound

10 according to any one of claims 1 to 24 to a human being or animal.

32. The use of compounds according to any one of claims 1 to 24 for the preparation

of medicaments for the treatment and/or prevention of diseases which are associated with

the modulation of H3 receptors.

33, The use according to claim 32 for the treatment and/or prevention of obesity.

15 34. The novel compounds, processes and methods as well as the use of such
compounds substantially as described herein before.

%%



