| H-INDOL-6-YL-PIPERAZIN- | -YL-METHANONE-DERIVATIVES FOR
USE AS H3 RECEPTOR MODULATORS The present disclosure is
concerned with novel 1H-indol-6-yl-piperazin-I-yl- methanone derivatives,
their manufacture, pharmaceutical compositions containing them and

their use as medicaments. The active compounds of the present invention

- are useful in treating obesity and other disorders. In a first aspect, there is
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R wherein R is lower al alkyl; R2 Is selected from the group
consisting of hydr Q%ﬁl . , a J? 0O2-R', wherein
Rs is lower aIk%&&subsﬁ%@ﬂ%ﬁéﬁ%ﬁ?%ﬁ%%@d l;%tll l}}ted by one or
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N {%Iéﬁ ob@?ilt‘?fga‘?l;’&’ X%nﬁ_’ﬁ!) wer halogenalkyl and lower halogenalkoxy,

-(CH2)"-cycloalkyl, pyridyl, and -(CH2)s,-phenyl, wherein the phenyl ring
is unsubstituted or substitute one, two ar three groups independently
B T Tons ST Bk et RS B oner alkoxy
and lower halogenalkoxy; nis 0, 1 or 2; R?g__{is hydrogen or lower alkyl; 2
R4 is a N-hete%opyclic ring selected from pyrrolidine, piperidine, 1,2,3,6-

wherein

RE

“

R;

R3

is lower alkyl or cycloalkyl;

is selected from the group consisting of

hydrogen, lower alkyl, lower halogenalkyl,

-80,-R°, wherein R” is lower alkyl, unsubstituted phenyl or phenyl substituted by
one or two groups selected from the group consisting of fower alkyl, lower alkoxy,
halogen, cyano, lower halogenalkyl and lower halogenalkoxy,
-C{O)-(CH2),-phenyl, wherein the phenyl ring is unsubstituted or substituted by
one or two groups selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cvano, lower halogenalkyl and lower halogenalkoxy,

-«(CH;y)n-cycloalkyi,

pyridyl, and

~(CHz)y-phenyl, wherein the phenyl ring is unsubstituted or substituted by one, two
or three groups independently selected from lower alkyl, lower halogenalkyl,

halogen, cyano, lower alkoxy and iower halogenalkoxy;
nis0, 1or2;

is hydrogen or lower alkyl;



tetrahydropyridine and morpholine, wherein the nitrogen atom is

substituted by a group selected from the group consisting of hydrogen,
lower alkyl, cycloalkyl, lower cyanoalkyl, lower halogenalkyl, lower
alkoxyalkyl, -SOz-R6, wherein R6 is selected from the group consisting of
lower alkyl, unsubstituted phenyl, phenyl substituted by one or two groups
selected from the group consisting of lower alkyl, lower alkoxy, halogen, ., ..
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-CleyRRPr ke Rdigeeibetdd-from the group consisting of lower alkyl,
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piperidipe, piperazine and morpholine, and -( H2) -phenyl, wherein th 7
phenyl g?]laglgnﬂ Ebstituted or 5& stituted by dR&%r two groupga’f%?\%? XY
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provided a process for the' manufacture of compounds as defined above,
which précSER BorfBHERRSRAMNYA A0pdONG of fotinulB 98 HRa KRS ELRYET

0 H 2a halogenalkyl and lower ~ halogenalkoxy,
thienyl and pyridvi;

-C(O)-NR'R", wherein R® and R’ independently from each other are selected
from lower alkyi, phenyl, lower phenylalkyl, or R® and R” together with the
nitrogen atom to which they are attached to form a heterocyclic ring selected
from the group consisting of pyrrolidine, piperidine, piperazine and
morpholine, and

-(CHy)p-phenyl, wherein the phenyl ring 1s unsubstituted or substituted by one or
two groups selected from the group consisting of lower alkyl, lower alkoxy.
halogen, cyano, lower halogenalkyi and lower halogenalkoxy, and pis 0, T or
2;

and pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the manufacture of

compounds as defined above, which process comprises

treating a compound of formula I-A
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wherein W. R3 and R4 are as defined above, with a suitable base in a
suitable solvent under anhydrous conditions and reacting the intermediate
anion with a compound of the formula li R2-X Il, wherein X signifies a
leaving group and R2 is selected from the group consisting of lower alkyl,
lower halogenalkyl, -S02-R’, wherein,R 5 is lower alkyl, unsubstituted
phenyl or phenyl substituted by one or two groups selected from the

group g ?EH ‘?ijanc?'R‘aW'aé ﬁB@d%ehﬁlﬁﬂ%”su%%ﬁhobéw&rq sujtable

halogena and wer halogena P% H2)~-phenyl, wherein t
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and - (CH2)n-phenyl, wherein tiR¢phenylring is unsubstituted or

substituted by one.. two or three groups independently selected from
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wherein R', R* and R* are as defined in claim 1 and R” is selected from the group
consisting of lower alkyl, lower halogenalkyl, -80,-R°, wherein R® is lower alkyl,
unsubstituted phenyl or pheny! substituted by one or two groups selected from the group
consisting of lower alkyl, lower alkoxy, halogen, cvano, lower halogenalky! and lower
halogenalkoxy, -C(O)-(CHs),-phenyl, wherein the phenyl ring is unsubstituted or
substituted by one or two groups selected from the group consisting of lower alkyl, lower
alkoxy, halogen, cyano, lower halogenalkyl and lower halogenatkoxy, -(CHj)-
cycloalkyl, pyridyl, and -(CH;),-phenyl. wherein the phenyl ring is unsubstituted or
substituted by one, two or three groups independently selected from lower alkyi, lower
halogenalkyl, halogen, cyano, lower alkoxy and lower halogenalkoxy.
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and if desired, converting the compound obtained into a pharmaceutically
acceptable acid addition salt. In a third aspect, there is provided
pharmaceutical compositions comprising a compound as defined above
as well as pharmaceutically acceptable carrier and/or adjuvant. In a fourth
aspect, there is provided pharmacedtical compositions as defined above
for the treatment and/or prevention of diseases which are associated with
the medification of H3 receptors. In a fifth aspect, there is provided
compounds as defined above for use as thera _euticalléﬁ) ctive
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above for use as therapeutically active substances for the treatment
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conafdiBdrece ptansed nadriseventivabpect ptheraisprodidedctieprale ofarrier and/or
adj$@mpounds as defined above for the preparation of medicaments for the

treatment and/or prevention of diseases which are associated with the

megulation, of 13 ICRPIORs,R8R Idhilaseesh NGRS JRiPEOUIGLHNG UG e
s defined above for the treat%znt an%ﬁr r%{)reventlon of obﬁslt}/. In a ninth
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of Mganedastsre of a medicament for the treatment or prevention of obesity in

a patient who is also receiving treatment with a lipase inhibitor. In a tenth
aspeet, fitiérespqurovided thepuseidfda conmpound of foefida lhaswdefimease as

theﬁ?%m;{;%tm@@%%w@&of a medicament for the treatment or prevention
of type 11 diabetes in a patient who is also receiving treatment with an

anj-djabetic ageal The companngsof farmulad are atagenists angdioyee a
ists at the h

inverse agon is(tfmlne 3 receptor (H3 receptor). Histamine
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are whighdgdwdglydistripulicr thebtighetantesbody, e. g, the gastrointestinal
tract (Burks 1994 in Johnson L.R. ed., Physiology of the Gastrointestinal
Tract; Raveth Rspss, N¥repp. [govRibd th2429. dHistaminmde guldtdm el variety for

the P igastiue, palbaphysilogical.ayenis-liken 98 Hie ALIH3EraliQRses which are
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in an eighth aspect, there is provided the use as defined above for the treatment

and/or prevention of obesity.

In a ninth aspect, there is provided the use of formula I as defined above in the
manufacture of a medicament for the treatment or prevention of obesity in a patient who

is also receiving treatment with a lipase mhibitor.

I a tenth aspect, there is provided the use of a compound of formuia [ as defined
above in the manufacture of a medicament for the treatment or prevention of type Il

diabetes in a patient who is also receiving freatment with an anti-diabetic agent.

The compounds of formula 1 are antagonists and/or inverse agonists at the

histamine 3 receptor (H3 receptor).

Histamine (2-{(4-imidazolyl) ethyviamine) is one of the aminergic neurotransmitters
which is widely distributed throughout the body, e. g. the gastrointestinal tract (Burks

1994 in Johnson L.R. ed., Physiology of the Gastrointestinal Tract, Raven Press, NY, pp.



179-185), vasomotor responses, intestinal inflammatory responses and
allergic reactions (Raithel et al., Int. Arch. Allergy Immunol. 1995, 108,
127-133). In the mammalian brain. histamine is synthesized in
histaminergic cell bodies which are found centrally in the
tubero-mammillary nucleus of the pagterior basal hypothalamus. From
there, the WO 2008/015125 PCT/EP2007/057599 3 histaminergi.c cell
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(RABRERINS, memamh@aryh;hnﬁ@qwlc’ﬁ;@nﬂ)M 1eCERIPNS: H3FERRRAAE brain
s predomipanty jocalized I the ceniral ervous system (G148 20,
Autorecer orﬁ% receptors constitutively |n the synt edid'and’sécre t|on

wb@@'ﬁi@fﬁ%iﬂwr@)‘#ﬁiﬁ?ét‘émﬁé%‘@ﬁﬁ?ﬁ%%ﬁ’é lmiafhh@fﬂ@w Freapuisreols, 302,
832-837; Arrang et at., Neuroscience 1987, 23, 149-157). As
heteroreeceptors, 113 receptors also modulate lo the release of other
neurotransmitters such as acetylcholine, dopamine, serotonin and
norepinephrine among others in both the central nervous system and in
peripheral organs, such as lungs, cardiovascular system and
gastrointestinal tract (Clapham & Kilpatrik, Br. J. Pharmacol. 1982, 107,
919- 923; Blandina et al. in The Histamine H3 Receptor (Leurs RL and
Timmermann H eds, 1998, pp 27-40, Elsevier, Amsterdam, The 15
Netherlands). H3 receptors are constitutively active, meaning that even
without exogenous histamine, the receptor is tonically activated. In the
case of an inhibitory receptor such as the H3 receptor, this inherent
activity causes tonic inhibition of neurotransmitter release. Therefore it
may be important that a H3R antagonist would also have inverse agonist
activity to both block exogenous histamine effects and to shift 20 the
receptor from its constitutively active (inhibitory) form to a neutral state.
The wide distribution of H3 receptors in the mammalian CNS indicates the
physiological role of this receptor. Therefore the 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 25 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
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disorders. Such disorders include obesity, (Masaki et al; Endocrinol. 2003,
144, 2741.- 2748; Hancock et al., European J. of Pharmacol. 2004, 487,

'é%%b%%@l ?E:_ardlovascular disorders such as acute myocardial infarction

ementia and cognitive disorders such as 30 attention deficit h ()Fé%}é)ﬁ&%}sg()
disorder (ADHD) and Alzheimer's diseasé,-neurological disorders such as

chizophrenia, depression, epilepsy, Parkinson's disease, and se)izures or
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saturated carbogyclic group cqntaining from 3 to 7 carbon atoms, suc
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alkoxy groups are e.g. metho y, ethoxy, n-propoxy, iISopropoxy, n-butoxy,
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physiological role of this receptér. Therefore the 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 et al., European J. of Pharmacol. 2004, 487, 183-197), cardiovascular
disorders such as acute myocardial infarction, dementia and cognitive disorders such as
attention deficit hyperactivity disorder (ADHD) and Alzheimer’s disease, neurological
disorders such as schizophrenia, depression, epilepsy, Parkinson’s disease, and seizures or
convulsions, sleep disorders, narcolepsy, pain, gastrointestinal disorders, vestibular
dysfunction such as Morbus Meniere, drug abuse and motion sickness {(Timmermann, J.
Med. Chem. 1990, 33, 4-11).
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The term "lower allcoxyallcyl" or "Cr-C7-alkoxy-Cr-C7-alkyl" refers to lower
alkyl groups as defined above wherein at least one of the hydrogen

Wgt?gg of tp_e lower alkyl 25 groups is replaced by an alkoxy&%ﬁz}@m 11057599
oxya ky? o

Hy methoxy or ethoxy. Among the preferred lower al
groups are 2-methoxyethyl or 3-methoxyfpropyl. The term "halogen" refers
to fluarine, chlorine, bromine and iodine, with fluorine, chlorine and
bromiHeBBRAg BretarmBis e %ﬁﬁeﬁf&m‘fﬁaﬁ@@emw dgpeiective, directly acting
Thalogern«CiO7galky referdgitslionerratiado 80ty rdupsatdefined alyoxse agonists
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aIkyI group is replaced by a phenyl group. Preferred lower phenylalkyl
groups,are benzyl or nethyl. The ferm \heterocyclyl”,in general refers
to a saturated OF}I arﬂp %nsatu%rated rlné 8 PTeH A cc}(/l)lrlﬁj 11}rl%lé“clfn:’é"* WO OF
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one nitrogen atom. Examples of "N-heterocyclic rings" include aziridinyl,

azetidinylepyrreldiayty Piperidioy,- azepinyl, Ripsbas B)éht(ﬁ@fmm}ék%m group
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ith inorganic S suc
%Iutoxy angc? tert.- utcxy prefa rably methoxy and ethoxy and most preferred methoxy.

The term “lower alkoxyalkyl” or “Cy-Cs-alkoxy-Ci~-Cy-alkyl” refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl
groups is replaced by an alkoxy group, preferably methoxy or ethoxy. Among the
preferred lower alkoxyalkyl groups are 2-methoxvethyl or 3-methoxypropyl

The term “halogen” refers to fluorine, chlorine, bromine and iodine, with fluorine,

chlorine and bromine being preferred.

The term “lower halogenalkyl” or “halogen-Ci-Csr-alkyl” refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl
group is replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro.
Among the preferred halogenated lower allkyl groups are trifluoromethyl, diffuoromethyl,
triftuoroethyl, 2,2-difluoroethyl, fluoromethyl and chloromethyl, with trifluoromethyl or
2,2-difluoroethyl being especially preferred.



20 hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, preferably hydrochloric acid, and organic

[ h_as acetic acid, propionic acid, glycolic acid, pyruyic acid, axylic

ng ?@ta‘.lflclell% acid, malonic acid, salicylic acid, succinic acid,?&r?%%%%ﬁ?sw

tartaric acid, citric acid, benzoic acid, cinhamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-tolyenesulfonic acid, salicylic
acid, N'5°%8kr KGsRaTA HFiheike seinioN iHo<s €aits Rxghatkyl groups as
grépadeth fory hetdition lofsanninerganivdaserortamorg dniddeseligtigeoup is
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to, the sodium, potassium, lithium, ammonium, calcium, magnesium salts

and the like,salts derived-Tomorganic-hages inclider Hut 46, nak.limited ring
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ompound.of formula, | ¢an also he present’in the form of zwitterions.
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$SAUERGS Ohhending absilAams.orin the aArapgement.of their atoms

In space.’ Isomers that differ in the arrangement of their atoms in space

?nd hﬁ\{g te?ﬂ]e“gﬁ POl S gtt:%%%%r %%Qi%tore e Elgrs],qeesglts hich retain the
stereoisomers”. Stereoisomeérs that 10 are not mirror images O%Mone

SindRir BrEiiRaes andstEresissnrde Bt Siredidtmarsistdrdrare not
hohegupbrimpobablesminmdrsimbige§tareaterme ttewdntiomiers'zoic acids such as

20 BOMELMSS: ARECR) dsePeRs: -detailkthe RI8SeRt NeNton (51es 49d and the
R }Pelfgrgzgl}g%%fr}gc%%poer@ 'aﬁ?&ﬂ%'é" ogggnic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, salicylic acid, succinic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-

25 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,
magnesium salts and the like. Salts derived from organic bases include, but are not
limited to salts of primary, secondary, and tertiary amines, substituted amines including

30 maturally occurring substituted amines, cyclic amines and basic ion exchange resins, such
as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine,
ethanolamine, lysine, arginine, N-ethylpiperidine, piperidine, polymine resins and the
like, The compound of formula I can also be present in the form of zwitterions.
Particularly preferred pharmaceutically acceptable salts of compounds of formula I are

35  the hydrochloride salts.
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RN~R3 NN\2OR 15 wherein R1 is lower alkyl or cycloallcyl; R2 is
selected from the group consisting of hydrogen, lower alkyl, lower

WS%% l, -S02-R5, wherein Rs is lower alkyl, unsubstltu%)ecdr Er};%(r)l 7';0 [ 200

stituted by 20 one or two groups selected from the group

con3|st|ng of Iower alkyl, lower alkoxy, Hhatogen, cyano, lower
halogenalkyl and wer halogenallcoxy, -C(0O)-(CHz)"-phe wherein the
phen W@ﬁ%ﬂ?ﬁ fYSHOF SEHREA By U smtdwsdg%épmwéf%on can
honﬁfme@m@pﬁ@onmsmf@mﬁmhaﬂkyh dowercatkonaan helogens eyanpa
@w%qm@}%%augﬂ(@aqﬂ@gverp@ﬁl@gm Kem@%&%&%m eysipalion of formula 1

’;orgd %It_g ,cph}%pl , é’é@t%a ”5@&% gpeyslz{l uns& LliJ fity eglo ogically
stltute y one, Wo or three gr ups epen enty selected Fr
W%l@?@l&%@ halogenalkyl halogen, cyano, lower alkoxy and lower
halogenalkoxy 30nis 0,1 or2; WO 2008/015125 PCT/EP2007/057599
-7- R3! @Wﬁ&o@@rﬂwmeﬁaﬁhw hits & rheterodyetiarimgaelected fehdiffer in

gy ielidiaer pieasiddingcd of, Beerdiatrahyio pyriding anchnerphalingst of their
wherein §B$c£"EE%Q?A%%}PJP&%@%S&%‘&?M%%&?98&%&%&%5{8%l&%a have

group 5 consisting of rogen, lower alkyl, cycloalkyl, lower cyanoallyl,

%%&I h%%f;éﬁ’&f@?”i&ﬁ%’r é‘t%%&ﬁ&ﬁe &gk ét%\?ﬂ&feﬂ?r% ?’éeéféciégé’fél&rs that
frsmaheigroupregnsisting of iohve radkytmemSdbstittresophenykphgmdoisomers

suhstituied-pypenamps ie-graupsiselacted koM dhe groumrensisting@fimes

Ioo}y]x_/iealailsl&élmgwer alkoxy, halogen, cyano, lower

In detail, the present invention relates to compounds of the general formula

4

1 R
R~
" \
2
O R

wherein
R' s lower alkyl or cycloalkyl;

R* s selected from the group consisting of
hydrogen, lower alkyl, lower halogenalkyi,
-50,-R, wherein R’ is lower alkyl, unsubstituted phenyl or phenyl substituted by
one or two groups selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cyano, lower halogenalkyl and lower halogenalkoxy,
-C{O)-(CHy)n-phenyl, wherein the phenyl ring is unsubstituted or substituted by
one or two groups selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cyano, lower halogenalkyl and lower halogenalkoxy,
-(CHy)p-cycloalkyl,
pyridyl, and
-{CH,;)s-phenyl, wherein the phenyl ring is unsubstituted or substituted by one,
two or three groups independently selected from lower alkyl, lower halogenalkyl,

halogen, cyano, lower alkoxy and lower halogenalkoxy;

nis0, 1 or 2;
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10 halogenalkyl and lower halogenalkoxy, thienyl and pyridyl; -C(O)-R7,
wherein R7 is selected from the group consisting of lower alkyl,

n tituted phenyl, phenyl substituted by one or two groups selected
ﬁ(%?éjgtﬁ%%?oup consisting of lower alkyl, lower alkoxy, halo %’F’Eﬁéﬁ“&{‘}”:’”
lower 15 halogenallryl and lower halogetiallcoxy, thienyl and pyridyl;
-Q(O),—NR%Rg, wherein RS and R9 independently from each other are
SelecteBY BRI SRkyBhenyl, lower phenylalkyl, or R10 and R"
together with the nitrogen atom to which they are attached to form a
Reterécyelib eitpsetbeta sbefeminR §isin ¢BrsRAGBrprrolidne,
piperidineh pipesaztiaand morpholing, and -(CHz)Q-phenyl, wherein the
phenyl rw;ge@imﬁyQﬁvyg@fiaa{ﬁqpamgﬁ%qwa%eﬁﬁma&r@a%ﬁ%lﬁgtg%up
from the %rm#) con@&g&n%%gf I?Werg%t%}g, lower a(L oxy, halogen, cyano,
lower haiogetAlkyl AHETEReRr RASFNAIS R p is 25 O.Jor2: and
pharmadeuiticalijpacbeptabler Salezeneledfl Prefatkedyatsybompounds of
formula kacediding:tonthé prerentdmentipngwherainsiRhiso lower alkyl,
N_heterocyﬂl&ﬂgaL%?ﬁﬁ%q ﬁ[%ﬂeﬂ%%&lﬁqm%ég %f?%%lp &t gw%’g{g%ps selected from

tetrahydropyridine and morpholine, 30 wherein the nitrogen IS
substituted%@%og%a%@fa&gé 'R e grBUE" EoRTstEP 8T hydragelser
lower alkylhelpeloabyl, ioWbroydmbadkyhliower halogenallryl and lower
alkoxyalkykhMeye.pefstably, the nitrogen atom is substituted by a group

selected from roup censistin %rlow r alkyl, cycloalkyl, lower ;
cyanoallg/@o%zr_vﬁa lbeéne%amiﬁfgcngedg 5 o_vl\}g ﬁ@xﬁ%ﬁfﬁﬁ%ﬁ/@ﬁ“ er alkyl,

2008/015195 BEHEpdpbys PEoY s URHEter-&Y Yo ap BlocTrisuslsted from

formula | ateording torthietimyehtionamdfuithermtiexthbsegahereim Rdvisr

a N'heteroEM%'g‘é;ﬂﬂE){ﬁ%@Q@FQ%%&%@U&?F , pl_perldln(?, _

1,2,3,6-tetr%h%d5%%nd|g% ,?.nd morpholine, wherein the nitrogen atom is

substituteolt by a g‘qroguByse }aéteg from the groug)

-C{O}-NRR’, wherein R” and R independently from each other are selected
from lower alkyl, phenyl, lower phenvylalkyl, or R" and R" together with the
nitrogen atom to which they are attached to form a heterocydlic ring selected
from the group consisting of pyrrolidine, piperidine, piperazine and
morpholine, and

-(CHy}p-phenyl, wherein the phenyl ring is unsubstituted or substituted by one
or two groups selected from the group consisting of lower alkyl, lower
alkoxy, halogen, cyano, lower halogenalkyl and lower halogenalkoxy, and p is

0, 1orl;
and pharmaceutically acceptable salts thereof.

Preferred are compounds of formula [ according to the present invention, wherein
R* is a N-heterocyclic ring selected from pyrrolidine, piperidine, 1,2,3,6-
tetrahydropvridine and morpholine,
wherein the nitrogen atom is substituted by a group selected from the group
consisting of hydrogen, lower alkvl, cycloalkyl,

lower cyanoalkyl, lower halogenalkyl and lower alkoxyalkyl.

More preferably, the nitrogen atom is substituted by a group selected from the
group consisting of lower alkyl, cycloalkyl, lower cyanoalkyl, lower halogenalkyl and

lower alkoxvalkyl.



5 consisting of -S02-R6, wherein R6 is selected from the group consisting
of lower alkyl, unsubstituted phenyl, phenyl substituted by one or two

Wﬁr H%g%gcted from the group consisting of lower alkyl, lo%ﬁi@% 057509
alogen, cyano, lower halogenalkyl and lower halogenalkoxy, ienyl ™~

and pyridyl; -C(0)-R7, wherein R' is seledted from the group consisting of

lower alkyl, unsubstituted phenyl, phenyl substituted by one or two groups
oloc ol A HRSaHb L CLPRISING AP RAc oI B HATBBr
Eyethermoneth dral ogenenidl ErndNobwerbaldierintkeksstid fienyvarsdidine,
pysigidiné; Q) INREa Mildespini R and M Srindependently from each other

are sele ram. lower alkyl, ph henylalkyl,.or R nd Rrr
rogether T S T o
heterocfﬂﬂ:“ﬁth‘fféglected from the group consisting of pyrrolidine,
piperidin€Cpipératinmiant] 26 avorphbtinettanio(@KH@)siphenyl lovherglythe
phenyl ringiissipsubstitwied.Ar sehsititediRy NG, OFdWOLGOLRS SEleRteE] from
from the 01qup consisting.of lower alkyl. lower. 2lkoxy, hajoden cyenes,..
lower halo en‘élﬁy})anaslow hafogena kKOxy, and pis’ o2 8O
Especially @I%?‘Pé@fﬂr@ééﬁ‘(ﬁé #ra5aR0la | according to the present

10 invention, wherdinfd4isidyN-heterocyclic ring selected from piperidine and

1,2,3,6- tetiahydropysiding’ Most peaferalhh R4da Plagtidingd o WRerain,
the plperldln-4u-§l 1%(otug IS ur‘isélépstltyte ar s%u%%tlftuted as described lected
herein before’ 30 AISG preferrel are compounads of Foriala rEeesrdig tg' o™
the inventidPt STABPEANHE N-Pr@rSEGHIE: fingcsapsarslitmhes Pustihapmerer
compounds b fenminadndf the: presaphiikention are preferred, wherein

15 the N-heterpeyclic ring.is smorpholine. WO 2008/015125
PCT/EP2007/ Ié’refe;re rther,compounds ?f f%rmulal
O

accordini &8))[ %ﬁs&ﬁ%fﬁ%ﬁtl Sﬁ% ﬁgﬁggependenﬂy from each other are selected

from lower alkyl, phenyl, lower phenylalkyl, or R'® and R* together with the
nitrogen atom to which they are attached to form a heterocyclic ring selected
from the group consisting of pyrrolidine, piperidine, piperazihe and
20 morpholine, and

-(CHa)p-phenyl, wherein the phenyl ring is unsubstituted or substituted by one
or two groups selected from the group consisting of lower alkyl, lower
alikoxy, halogen, cyano, lower halogenalkyl and lower halogenalkoxy, and p is
0,1or2, '

r-2
N

Especially preferred are compounds of formula I according to the present
invention, wherein R* is a N-heterocyclic ring selected from piperidine and 1,2,3,6-

tetrahydropyridine.

Most preferably, R* is piperidin-4-yl, wherein the piperidin-4-yl group is

unsubstituted or substituted as described herein before.

30 Also preferred are compounds of formula I according to the invention, wherein the

N-heterocyclic ring is pyrrolidine.

Furthermore, compounds of formula [ of the present invention are preferred,

wherein the N-heterocyclic ring is morpholine.
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wherein R' is lower alkyl, with those compounds of formula I, wherein R is
isopropyl. or tert-butyl, being especially preferred. Also preferred are
unds of formula | according to the present invention, 5 wherein R' is

compo S
W@y%r:ﬁ}cf)%a/l?ﬁf/f?@vith those compounds of formula 1, wherein R’ is"& Mfw%’ 599

cyclopentyl, being especially preferred. Thus, compounds wherein R' is
selected from the group consisting of isopropyl, tert-butyl, cyclobutyl and
cyc|od’éﬁmf%ér%gﬁé%@wlw@ﬁ%&f@gm}ﬁ birernet chrpstiagention.
fohrmuela Racdordinglkoltivetniertionarethdsef fbOmiefeirhR2iisR " is isopropyl or

lw@rggg,n.ﬂ%g{y@ﬁm%@ gg@gggnds of formula | according to the present
invention are preferred, wherein R2 is selected from the group consisting

o s sl e S D Ao
plrdrr e %uw&%ﬂg?éﬁﬁaﬂamﬂ%%ﬁf@f,ﬂ? dr WIS Ratogehpbuty or
cysheoeivwerddcgrssailyrapidtiower halogenalkoxy, -C(O)-(CH2)"-phenyl,
wherein the phenyl ring is unsubstituted or substituted by one or two
group3lselestendrontstvbegeoup ' deondistingfofioveatkyl cowsriagkatiigopropyl,

halpgeni, cyans.iawed balegenalkyka J:@W genalkoxy, 20
-(CHZ)%C)%oaIky : pyridyl%%ﬁda-’l(CHZE)]%pheny , Wwherein the phenyl ring is

U”SUbéé}%'i‘?}? Ssubstituted. by.ong ’o@’\‘g’rﬁl{&ﬂ%h fﬁ&?ﬁﬂ@éﬂ%@ RENISAWare those,

seblect_e fro I%wer alkyl, lower halogenalkyl, halogen,” cyano, lower

AIRE% R d'oWRI8ETbgenalkoxy and wherein n is 0, 1 or 2. 25 Within this
group, the compounds of formula | are preferred, wherein R2 is lower

alkyl. AISEespcAnprefafedf edmpbunadios iorupracaiami o
thefinvehtidnsreivhidtaincR2:id #(G 2t obemyhrwivereinithe phenyl ring is
wnsubstituted.oF giBsttUlRg by one, two or three groups independently

selected from lower alkyl, lower halggenallcyl, 30 halogen, cyanq, lower

S AN OGRSk AN RLASI A Do By 31 Bl O one o
preterasly wecirddyer hs gorRB endiregein Or e wEF alRyic PIEfsta b IoRS.
isyhyclragen bilogetaiily W 2008/035%25.REHEP2007/057599
-C{O)-(CH,)u-phenyl, wherein the phenyl ring is unsubstituted or substituted by one or
two groups selected from the group consisting of lower alkyl, lower alkoxy, halogen,
cyano, lower halogenalkyl and lower halogenalkoxy,

-{CH3}n-cycloalkyl,

pyridyl, and

-(CHz)n-phenyl, wherein the phenyl ring is unsubstituted or substituted by one, two or
three groups independently selected from lower alkyl, lower halogenalkyl, halogen,

cyano, lower alkoxy and lower halogenalkoxy and whereinnis 0, 1 or 2.

Within this group, the compounds of formula I are preferred, wherein R” is lower

alkyl.

Also especially preferred are compounds of formula T according to the invention,
wherein R” is -(CH,),-phenyl, wherein the phenyl ring is unsubstituted or substituted by
one, two or three groups independently selected from lower alkyl, lower halogenalkyl,

halogen, cyano, lower alkoxy and lower halogenalkoxy and wherein nis 0, 1 or 2.
Maost preferably, the integer n is 0.

R is hydrogen or lower alkyl. Preferably, R is hydrogen or methyl.
y Y yarog ¥
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10 More preferred are compounds of formula | according to the invention,

wherein R3 is hydrogen. Preferred compounds of formula | of the present
yention are the following:

fngfsig(l) Batyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1H-indol-6-y1]- B5488B Ryt

perazin-I- 5 yl)-methanone; hydochloridelC -

s-(- 5%3;3{4%%%%%&2@%@%&%%éy{ugéfﬁ'f&’%ﬁ'3%!cpéé’?ﬂ"é‘%&e%%é)nmﬁ&‘mn R’

[B¥dsmeropyl-piperidin-4-yi)-1H-indol-6-yl] -methanone; hydochloride, i0

[3-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1H-indol-6-yl]-(4-isopropyl-pip

erazin-l- yl)-methanone,

[3-(1-Begizyied og1Boetrkiyy deoapyrdinfabyl piskin dored it (@cyel bpdnihp

iperazin- 1-yl)-methanone, (4-isopropyl-piperazin-I-yl)- [3-(

|{:mélhybl[ni@ﬂriﬂi‘rﬁ@-yb)iihk&ndqiyﬁ@lﬂl—ﬂmﬁﬁhbfﬁdmép]l5 -yl}-(4-isopropyl-piperazin-1-

lﬁﬁ%&@‘@j@%ﬂdrm (3-piperidin-4-yl-1H-indol-6-yl)-methanone;
hydochloride, (4-cyclopentyl-piperazin-1 -yl) -(3-piperidin-4-yl-1

'”9%%3{ 1RANOREY ) 15 indol 6-y1]-(4- | | v1)-meth
éﬂ %E)ggr%ﬁ p?ggrazm I- )) )-(3- plup;eﬁdln)s y(l Illf(fgmpg yﬁ’ lpﬂeatzﬁréno% methanons

plperazm [-yl) - [ 3- (1-isopropyl-piperidin-3-yl) -1 H- |ndoI 6-yl]
-methanone,

[B-Ct0pyeRbavRysiPekidhr By bt rRiau- BT din<opro by aperazib-nyghanone;
2@dnéthantmne, (4-cyclopentyl-piperazin- | -yl)-
[3-(1-isopropyl-piperidin-4-yl)-1H-indol-6-yl] - methanone,
[B~(- @é@@@amyj-@iﬁ@rzid;rahfwx)rlt;ﬁﬂnds)la6tﬂli§4édﬁappqpy4=m@@r@z}inﬁp)ﬂ}mn-z_-
5‘1 eHanNEnE>
4- cyclopentyf piperazi-l-yl)-[3-(1- cyclopentyl piperidin-4-yl)-1H-indol-6-yl]-

eth non 008/ 1 125 P 1057 9
R Rk i T T s S R
rhé h%hénon@
[3-(1-cyclobutyl-piperidin-4-yl)-1H-indol-6-yl]-(4-cyclopentyl-piperazin-1-yl)
{4-1sopropyl-piperazin-1-yl}-{3-(1-methyl-piperidin-4-yl)-1H-indol-6-yl]-methanone,

(4-isopropyl-piperazin-1-yl)-(3-piperidin-4-yl- 1H-indol-6-yl}-methanone; hydochloride,
(4-cyclopentyl-piperazin-1-yl)-(3-piperidin-4-yI-1H-indol-6-v1}-methanone,
(4-isopropyl-piperazin-1-yi}-(3-piperidin-3-yl-1H-indol-6-yl)-methanone,
{(4-isopropyl-piperazin-1-yl)-{3-{1-isopropyl-piperidin-3-yl}-1H-indol-6-yl}-methanone,

13-{1-cyclopentyl-piperidin-3-yl)-1H-indoi-6-yl] -(4-isopropyi-piperazin-1-yl)-
methanone,

(4-cyclopentyl-piperazin-1-y})-[3-(1-isopropyl-piperidin-4-yl)- 1 H-indol-6-yl]-
methanone,

[3-(1-cyclopentyl-piperidin-4-yl)-1H-indol-6-yl]-{4-isopropyl-piperazin-1-yt)-
methanone,

(4-cyclopentyl-piperazin-1-yl)-[3-(1-cyclopentyl-piperidin-4-yl}- 1 H-indol-6-yi] -

methanone,
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methanone, 5
[3-(1-cyclobutyl-piperidin-3-yl)-1H-indol-6-yl]-(4-isopropyl-piperazin-I-yl)-

mgz(;({ps pone [3-(I -ethyl-piperidin-4-yl) -I H-indol-6-yl] -

4-is0propyl-piperazin- I-yl)-meth anon e, (4-isopropyl- plperggwﬁpfl?fm”h”
[3 (1-propyl- plperldln -4-yl)-1 H-indol-6-ylldmethanone, {4-

4-isopro iperazine- |-carbonyl)-1H-indol-3-yl] -piperidin-1-yl
&31[ p %L%ez ridin-4-yl)-1H-1n 01 6-yli-(4- 1sop¥ c])p*ff)lrl)nper lzm—¥—) -

{34@-?(1292&;1|fluoro-ethyl)-p|perld|n-4-y|]-1H-|ndoI-6-y|}-(4-|sopropyl-p|perazi
n-l-yl)- methanone, (4-isopropyl-piperazin-I-yl)-f3-[
13(2traethd)uytetbidiiperidintAetdoHeintiol 6yl ometyanpaneszin-1 -yl)-
-eiclopentyl-piperazin-1-yl)-[3-(1-propyl-piperidin-4-y1)-IH-indol-6-y1]-m
ethanone, 15

me%cé%gﬁ' PRSI AR RSB (R RU - plegrd g ARl 6-vil-

(Eeé%q’(?ﬁént) l-piperazin-I-yl)-{3-[1-(2,2-difluoro-ethyl)-piperidin-4-yl]-IH-ind
ol-6- yi}-methanone, (4-cyclopentyl-piperazin- | -yl) -}3- [ |

@ ethuyietrigin-pisaridiniadgl 6 1 Hriddensi zwaetitahobemethanone,
(4-isopropyl-piperazin-I-yl)- [3-(1-propyl-piperidin-3-yl)-1H-indol-6-yl]
{rhésbiameone pif8rizisobutyltpipendimd-yipdtindblyb -y -indol-6-yl]-methanone,
-(4-isopropyl-piperazin- I-yl)-meth anone, (4-isopropyl-piperazin- I-yl) -{3-

- (@-rmethpropdthybrpipesidadepl vl -Heind dbB gl methédianey2&icetonitrile,
4-[6-(4-isopropyl-piperazine-I-carbonyl)-1H-indol-3-yl]-piperidine-I-carboxyl

I{(BZJ{QIQ2Qlﬁiﬁbilafﬂl%)f@l@?@ﬁﬁﬁyi@lpﬂTﬂiilﬂﬁ’cya WHANGeR & -piperazin-1-y1)-
H4 §§9)r]g(pyl piperazin-1-yl)-methanone, WO 2008/015125
PCT/EP20’07/057599 -12 1- {4 [6-(4-isopropyl- plperazme I- carbonyl)

H 'nd0| %&SU[ o%g'/?.glbé %ano%_dﬁ %tﬁog %&n era ne [1)1doi 6-yl}-

@@ttll‘ﬁf!%‘-il -isobutyl-1,2,3,6- tetrahydro pyridin-4-)rl) -1 H- |ndoI 6-yl]
-(4-isopropyl- 5 piperazin-1-yl)-methanone; hydochloride,
(4-cycrapentyippiperazin-1y (R{8L(Rropethyibpydiolidin-2 i)yt eirteli6ayithanone,

{4-cyclopentyl-piperazin-1-yl)-[3-( 1-isobutyl-piperidin-4-yl)- 1H-indol-6-yl ] -
methanone,

(4-cyclopentyl-piperazin-1-yl)-{3-[1-(2,2-difluoro-ethyl)-piperidin-4-yl}- 1 H-indol-6-

yl}-methanone,

(4-cyclopentyl-piperazin-1-y1)-{3-[1-{2-methoxy-ethyl)-piperidin-4-yl}- 1 H-indol-6-yl}-

methanone,
{(4-isopropyl-piperazin-1-yl)-{3-(1-propyl-piperidin-3-yl}- 1H-indol-6-yl]-methanone,
[3-(1-isobutyl-piperidin-3-vl)-1H-indol-6-y1]-(4-isopropyl-piperazin- 1 -yl}-methanone,

{4-isopropyl-piperazin-1-yl)-{3-[1-{2-methoxy-ethyl)-piperidin-3-y1}-1 H-indol-6-vi}-
methanone,

4-[6-(4-1sopropyl-piperazine-1-carbonyl}-1H-indol-3-yl]-piperidine-1-carboxylic acid
diethylamide,

[3-(1-benzyl-piperidin-4-yl)- 1 H-indol-6-vi}-(4-isopropyl-piperazin-1-yl)-methanone,
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methanone,
(4-isopropyl-piperazin-I-yl)-[3-(1-methyl-pyrrolidin-2-yl)-1H-indol-6-yl]-meth
“]8%8?88811[3 -(1-benzyl-pyrrolidin-2-yl)-1H-indol-6-yl]
propyl piperazin-l-yl)-methanone, i0
[3-(1-benzyl-pyrrolidin-2-yl)-IH-indol-6-yl}-{4-cyclopentyl-piperazin-l-y1)-me
thanone (4-isopropyl-piperazin-1-yl)-{ 3-[ . o
1={4-rhdh Ww@hﬂ%@%kéﬁzﬁwﬂ&%mmf IRy Jery-ythanone,
-methanone, (4-isopropyl-piperazin-1-yl) [ 1-(4-methoxy-phenyl)
Hipemaniog- maerqmﬁdt%%z - fﬁ@tlh?&ﬁéﬁ}é@%ﬁdﬁ@m&iﬁél -1i3- 1H-indol-6-v1]-
(Aedytopentyl-piperazin-1-yl)-{3-[1-(4-methoxy-phenyl)-piperidin-4-yl]-1H-i
ndol-6- yl}-methanone; hydochloride,

[[34?1%1@05110@)‘&%Eﬁl%16ﬂ@tﬁ@ﬁé@@rﬁiﬂ@d}ﬁq‘ﬂdﬂh]ylmﬂlﬂ)ﬂfﬂdﬂ@491:@4W§opropyl~

E; -Isoprop azg}q}c_! m)amc%qha aane; hydochloride,
3 |sobu , , , b-tetra ygro pyrl in-4-yl)-1-isopropyl-1H-indol-6-yl]-(4-i

opropy erazm-- ehanone h do oride, [
? il tywl AR A ) R A B a4
IOBﬁyI] (4 |sopropyl piperazin- | -yl) -methanone,
[3 (1-isobutyl-piperidin-4-yl)-1-methyl-IH-indol-6-yl]
{ssopropybpiperazib-liylj- thetieéndner jddeHofide 26 flobthyl | -methanone,
-3-(1-isobutyl-piperidn -4-yl)-1H-indol-6-y1]-(4-isopropyl-piperazin-I-yl)-
ietharong;hyddahilodde)-| B-{ddidebyt)I-pipeticipyfpiherd zisapydpylethanone,
H-indol-6-yl | - (4-isopropyl-piperazin-1-yl) - methanone; hydochloride, WO
2008/045125\PEHEAERP2007(057229-633 [(4-cyclopentyl-piperazin-1-yl)-methanone,
1-(2,2- difluoro -ethyl)-3-(1-isobutyl-piperidin-4-yl)-1H-indol-6-yl]
(A:iSoRseRViipiPeiazing | ) 1methanons, 111 nvl) -
( Lgt(y]_ - %O%thl??@ylpgnc} nr@4 -yl)-1 H- |ndo(I3- -yI]1 (243560%;8%‘1%%?&};2%%_4 e
Shet a?n
3-(1-isob tyI piperidin -1-methanesulfonyl-IH-indol-6-y (4 |s ropyl-
&’fplé?aﬁﬂp mﬂﬂ&m%ﬁoﬁ ﬁj[fs LDty R1CoYS -piperidin- {8zt
8:tétralydrbyp\ndbincitiyl) -6- (4-isopropyl-piperazine-1-carbonyl)- |ndoI-I-yI
]-benzonitrile,
(4-cyclopentyl-piperazin-1-yl}-{3-|1-(4-methoxy-phenvl)-piperidin-4-yi]-1H-indol -6~

PCT/EP2007/057599

vl}-methanone; hydochloride,

[3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl}-1-methyl- 1 H-indol-6-yi]-(4-isopropyl-
piperazin-1-yl)-methanone; hydochloride,

{3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1-isopropyl- 1 H-indol-6-yl]-(4-isopropyl-

piperazin-1-yl}-methanone; hydochloride,

[3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl}- I-methanesulfonyl-1 H-indol-6-yt |- (4-
isopropyl-piperazin-1-yl)-methanone,

[3-(1-isobutyl-piperidin-4-yl)-1-methyl-1H-indol-6-y1]-(4-isopropyl-piperazin- 1-yl}-
methanone; hydochleride,

[1-ethyl-3-(1-isobutyl-piperidin-4-yl}-1H-indol-6-v1]-(4-isopropyl-piperazin-1-yl}-

methanone; hydochloride,

[3-(I-isobutyl-piperidin-4-yl)-1-isopropyl- 1 H-indol-6-y1] - (4-isopropyl-piperazin-1-yl)-

methanone; hydochloride,
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W{%— 1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1-(4-methoxy-phen

[3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1-(4-trifluoromethyl-phenyl) -
IH-indol- 10 6-y1]-(4-isopropyl-piperazin-I-yl)-methanone,

] D-
SRUOEESY - (4-isopropyl-piperazin-l-yl)-methanone, [ TC Wioorosso

1-(2,4-difluoro-phenyl)-3-(I-isobutyl-1,2;3 B-tetrahydro-pyridin-4-yl) -1
H-indol-6-yl] - (4-isopro 1yI_—piperazi_n- | -yl) -methanone, 15 _
M_:é&z%r&s%%ﬂe%w)sﬁ(f-résﬁwﬂ:f}@%{ UetrahytdioRgticind-yhysanimisi-e
wilet4ziisdpropylefipecazin- | -yl) -methanone,
[3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-),1)-1-pyridin-3-yl-IH-indol-6-yl]-(4
{ iskphapylpiperasia-hprnethanomne ] H-indol-6-v1]-(4-isopropyl-piperazin-1-vl}-
lx(3:chlgpe-4-methyl-phenyl)-3-(I-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1
H-indol- 20 6-yl]-(4-isopropyl-piperazin-l-yl)-methanone, [
-(Brflugro-2-methvi-phenyl)-3-(1-isobutyl-1,2, 3,6-tetrahydro-pyridin-4-yl)-1
b é‘.vZ; it nanRR R R
RUBHN- 1 2 3rBe ey dro-pyridin-4-yl) -1 -p-tolyl-1 H-indol-6-yl ]
-(4-isopropyl- piperazin- | -yl) -methanone, 25
é={§=(1=i§afbm 1125 B deiethanyetiy pdindinyl-yh (b-ceiseprbpifiepipaeznechonyl) -
aatblonyl)~inrdetnlinyl} -benzonitrile,
[3-(1-isobutyl-piperidin-4-yl)-1-(4-trifluoromethyl-phenyl) - | H-indol-6-yl]
164¢ isepraBRy LIPS saEina t ¥ - Hathanene - WQ 20080484281 - phenyl) - 1 H-indol-
g’(‘;&]'/ P2007/057599 -14 [3-%1.-IS%?U'[¥|—QIperldln-4-y|)
-15(4- et%%l)cg)fpﬁ ny ill—lllﬁ oT%-yalf- “isopropyl- piperazin- I-yl)
-methanone . :
e AR e e s
piispiperalinfeyimethinoreiaons,
4-[3-(l-isobutyl-piperidin-4-yl)-6-(4-isopropyl-piperazine-I-carbonyl)-indol-1-
VI bénknitritep8r {il-isabtispb pipetidin.a-yi) ahlyd (8- triflidorotndthi pheol-vl | -

¢4-HoldpkBpyfler {Anisopropyitpipstazin-l-yl)-methanone, |
1-(4-fluoro-phenyl) -3-(1-isobutyl-piperidin-4-yl) - I H-indol-6-yl]

164 I ARRBYL IO PIREraZ IS IBNONE N v ro- pyridin-4-y1) -1 H-indol-6-yl]-(4-

isopropyl-piperazin-1-yl)-methanone,

[3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-vl)- 1-pyridin-3-yl- 1 H-indol-6-y1] - (4-

isopropyl-piperazin-1-ylj-methanone,

[1-(3-chioro-4-methyl-phenyl)-3-(1-isobutyl-1,2,3,6-tetrabydro-pyridin-4-yl}- 1 H-indol -
6-yl]-(4-isopropyl-piperazin-1-yl}-methanone,

[1-(5-fluoro-2-methyl-phenyl)-3-{ L -isobutyl-1,2,3,6-tetrahydro-pyridin-4-vl)-1H-indol-

6-vl}-(4-isopropyl-piperazin-1-yl)-methanone,

1 3-(1-isobutyi-1,2,3,6-tetrahydro-pyridin-4-y1}-1-p-tolyl-1H-indol-6-yl]-(4-isopropyl-

piperazin-1-yl)-methanone,

3-13-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl}-6-(4-isopropyl-piperazine-1-carbonyl)-

indol-1-yl]-benzonitrile,

[3-(1-1sobutyl-piperidin-4-yl)-1-(4-trifluoromethyl-phenyl)- 1H-indol-6-y1] -(4-

isopropyl-piperazin-1-yl}-methanone,



(o]
o

[3-(1-isobutyl-piperidin-4-yl)-1-pyridin-3-yl-IH-indol-6-yl]-(4-isopropyl-piper
azin-I- yl)-methanone,
W%ﬁ% I{Ioro -4-meth)71-phenyl)-3-(1-isobutyl-piperidin-4-yl)-I
do %1y] -(4- isopropyl-piperazin- I.. -yl)-methanone, 15
[3-(I-isobutyl-piperidin-4-yl)-1-p- tonI 1H-ihdlol-6-ylI]-(4- |sopropyl piperazin-I-

methanone 3-[3-0 |sobut plperldln yl) -6-(4- |soprop plperazme-
)@A SRR riBET: IO ffwméem Hpiptidi-4lyfyt-1sopropyl-

Hiperarifluopbmethimaephenyl)-1H-indol-6-yl] -(4- 20 isopropyl-piperazin- |
-yl)-methanone, (4-isopropyl-piperazin- I-yl)-(3-piperidin-2-yl-1
HHLoldybanethanone; | {dolsoptapytipiperazin-yhindol-6-vl|-(1-isopropyl-
?I(g,dggpf apylspiRgtidine2-y1)-1H-indol-6-yll-methanone,
3-(1-isobuty plperldln -2-yl)-IH-indol-6-yl]-(4-isopropyl-piperazin-1-y1)-met
aﬁ gefnsg%oﬁ {i S BRIRR RS PAlB: PRI e RS YAy
hepg981tassopropyl-piperazine-l-carbonyl)-1H-indol-3-yl]-piperidin-I-yl}-
benzonitrile, [3-]
1133, bsmusrbmpediyhtpibetidintSfmramerabrBeyst 4 hddpiebytiinetazi
tdpybprhethanefie ] WOR2608/15125 PCT/EP2007/057599 -15
(4-isopropyl-piperazin-I-yl)-{3-[1-(thiophene-3-carbonyl)-piperidin-3-yl]-1H-i
mﬂ@k@hﬁdﬁo%@]@@om,l 3s63ulfrgrisantepylpiperaging-5carbanydbrbpyl-
H- |n iyI E),[%I’Idlne | -carbonyl benzonitrile, 5
ép[el ((:)Z -flu ro ménherbenzoyl) plperldm -3-yl]-1H-indol-6-yl}-(4-isopropyl
I b R
I- plperazme I carbonyl) I H |ndol 3-y1] -piperidine-
I carbonyl}- 10 benzonitrile,
{3-[3-(Blardighiorthieptzoni)-Gipe ricitmByyi pibekididel-6Ly Hdiisobropli-piper
aBiR-bpypMethanoNe}) - methanone,

PCT/EP200T7/057599

[3-(1-isobutyl-piperidin-4-yl)-1-p-tolyl-1H-indoi-6-yl}-(4-isopropyl-piperazin- 1-vl)-

methanone,

3-{3-(1-isobutyl-piperidin-4-yl}-6-(4-isopropvl-piperazine- 1 -carbonyl)-indol-1-yi]-

benzonitrile,

[3-(1-isobutyl-piperidin-4-yl)-1-(4-trifivoromethoxy-phenyl )- 1 H-indol-6-y1] - (4-

isopropyl-piperazin- 1-yl}-methanone,
(4-isopropyl-piperazin-1-yl}-(3-piperidin-2-yi-1H-indol-6-y1) ~méthanone,
{4-1sopropyl-piperazin-1-yl)-[3-(1-1sopropyl-piperidin-2-yi)- 1 H-indol-6-vl|-methanone,
{3-(1-isobutyl-piperidin-2-y1)-1H-indol-6-y1]-(4-isopropyi-piperazin-1-yl}-methanone,
4-[6-(4-isopropyl-piperazine-1-carbonyl)-3-piperidin-3-yl-indol- 1 -yl]-benzonitrile,

4-{3-[6-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-3-yl]-piperidin-1-yl}-

benzonitrile,

{3-[1-(3,5-difluoro-benzoyl)-piperidin-3-yl]-1H-indol-6-yl}-(4-isopropyl-piperazin-1-
vl)-methanone,
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(4-isopropyl-piperazin- | -yl) -{3- [ 1- (pyridine-4-carbonyl) -piperidin-3 -yl]
-1 H-indol-6- yl}-methanone, 15

3- A4- dlmethoxy benzoyl)-piperidin-3-yl]-IH-indol-6-yl}-(4-iso i
Wérzagz%ﬁﬁ y -methanone, CT/% R%fgg’%

(4-isopropyl-piperazin-I-yl)-{3-[1- (pyridiﬂé53—carbonyl) piperidin-3-yl]-1H-in
dol-6- yl}-methanone, (4-isopropyl-piperazin-| -

[P RSYRETRERy Ba 2 oy1) - PloRrRARes e w@oplpendm -3-ylj-1H-indol-6-
indok6hdhanethanone, 3-{3- [6- (4-isopropyl-piperazine-1-carbonyl) -

11-I-in dot-3-yl] -piperidin- | -yl}- benzonitril e,
(BHisdpropylepiperaainytiyi {3t (B anath iy phe At pipieeitiind-y ldatbonyl} -
Hzindel:6xyl}- methanone, 25

[3-(4-isobutyl-morpholin-2-yl)-1H-indol-6-yl]-(4- isopropyl-piperazin-l-yl)-

r{gf la(noﬁgéi% 5—4 ] {%‘?@ﬁ%nﬁ)r%hoélndm}g)yl Iﬁ &&-)él]yi -{4-isopropyl-

isopropyl-piperazi none

(RSO0 gt BﬁﬁiﬁPﬁeyl) -(3-morpholin-4-ylmeth),I-IH-indol-6-yl)
-methanone, WO 2008/015125 PCT/EP2007/057599 - 16 and
oBeinacediftunry heeaprhbrirsaitintiertotH Eagelcialy peferpeebarathrsazin-1-
fdllewdtigueempounds: [3-( I-isobutyl-piperidin-4-yl) - IH-indol-6-y1]
-(4-isopropyl-piperazin- | -yl) -methanone; hydrochloride, 5

@1@@@%@%@%@&%&3 (isaprepy! ipipeidinsdsysdringRl-Gyibanel | -
ne: [ydrochlonde (4-cyclopentyl-piperazin- |
% (I -isopropyl-piperidin-4-yl)-I H-indol-6-yl] - methanone,

féﬁ ORI e YD 0 B PP B i 1.

anone. |
D{@,ﬁ’;‘?@%ﬂéﬁ?dro -pyridin-4-yl)-1-isopropyl-IH-indol-6-yl] -(4-isopropyl-
piperazin-l-yl)-methanone; hydrochloride, [
14z dpdifiuoropptaeimyl)- 8-(1 <o bipytidii, 3,6-adteal dpdp pydidis-41 4 ) 1 Hritd- 6 -
9h6n¥dthanone,

{3-[1-(3,4-dimethoxy-benzoyl)-piperidin-3-yl}-1H-indol-6-y1}-(4-isopropyl-piperazin- 1 -

yl)-methanone,

{4-1sopropyi-piperazin-1-yl}-{3-[1-(pyridine-3-carbonyvi}-piperidin-3-vl]-1H-indol-6-

vl}-methanone,

(4-isopropyl-piperazin-1-yl)-{3-{1-{4-trifluoromethoxy-benzoyl)-piperidin-3-yl}-1H-
indol-6-yl}-methanone,

3-{3-16-(4-isopropyl-piperazine-1-carbonyl)- 1H-indol-3-v1]-piperidin-1-yi}-

henzonitrile,

(4-isopropyl-piperazin-1-yi}-{3-[1-(3-methoxy-phenyl)-piperidin-3-yl]-1H-indo!-6-y1} -
methanone,

13-(4-1sobutyl-morpholin-2-yl)-1H-indol-6-y1]-(4-isopropyl-piperazin-1-yi)-

methanone,

13-(4-isopropyl-morpholin-2-y1)-1H-indol-6-y1]-(4-isopropyl-piperazin-1-yl)-
methanone,

(4-isopropyl-piperazin-1-yl}-(3-morpholin-4-ylmethyl-1H-indol-6-yl)-methanone,
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(4-isopropyl-piperazin-l-yl)-methanone, 15
[1-(2,4-difluoro-phenyl)-3-(1-isobutyl-piperidin-4-)rl)-1H-indol-6-y1]-(4-isopr

erazm | -yl) -methanone,
Lt

obufyl -piperidin-4-y1)-1-(3-trifluorornethyl-phenyl)- 1HERe /}?Ipéggﬁ/?ﬁ%gg
isopropyl-piperazin-I-yl)-methanone, 3-{3--(1-isobutyl-piperidin-4-yl) -6-

(4-isopropyl-piperazine-| carbonyl ndal- |-yl] - 20 benzonitrile,
@558 raﬁﬁf%rgeﬂé&ﬁrcrpw @Elé‘é‘ﬁ&?lfr 2-yl-I H-indol-6-yl) -methanone,

(4-isopropyl- |}0|pera2|n I-yl)-(3-morpholin-4-ylmethyl- | H-indol-6-yl)
-meth&HsAB! ane prisdivsceate Ay REcarRBIenésits thereof. Furthermore

ph Ily | ds of f
?ffeci R R LR e et oF S Harho o o rmemarones

ff&ﬁé‘fﬁrd%onstltute preferred embodiments of the present |nvent|on
Compounds of formula | may form acid addition salts with acids, such as
ééﬁ%ﬂmﬁhpm@méeﬂﬁrdéﬂvé@@@mﬁr}r@ia@r@jﬁpférsé}cé?ﬁﬁr@ol-6-st1—methzmone;
ydrochieride, WO 2008/015125 PCT/EP2007/057599 -17 hydrobromide,
phosphate, acetate, fumarate, maleate, salicylate, sulphate, pyruvate,

cifrajeidaciatepmandslate) tastarate,aos mathaassulphonate, Riefepred

are the hgdrochlorlde salts. Also solvates and hydrates of compounds of
fmrml?l%r Inand thelr salts form part of the present invention. 5 Compounds

rmul have. or ric carbon toms and ¢
ekttt e R e N e
socthamfor example, racemates, optically pure diastereoisomers,
mixtures of diastereoisomers, diastereoisomeric racemates or mixtures of
diasterebisoeli’, facermatés: - Phedipticglly! -active ol tatobé-ghtainasdpropyl-

fl%@,)g@mgleypyrﬁe%“grgm pfdherrsamates, by asymmetric 10 synthesis or
asymmetric chromatography (chromatography with a chrral adsorbens or

sluen- AR IBVANigN ambrages Al 06 tese forma. Ll e ARPIEGRIE .y

af the compounds of nergl formuia I in this inven |on may b
éﬁ%@é’ é’[”f’ﬁﬁ”&ﬁ% r'5’5 M6 Brovide derivatives which are capable

of conversion back to the parent compound in vivo. Prégrolo ically

abdeptabibarpis i dndncay o aktivatives hb‘h&ﬂ%%ﬂ“’l'
pipeiucingl thie-pardatcompounds of

[3-(1-1sobutyl-piperidin-4-yl)-1-(3-trifluoromethyl-phenyl)- 1H-indol-6-y1]-(4-

isopropyl-piperazin-1-yt)-methanone,

3-[3-(1-isobutyl-piperidin-4-yl)-6-{4-isopropyl-piperazine-1-carbonyl)-indol-1-vl]-

benzonitrile,
(4-isopropyl-piperazin-1-yl)-(3-piperidin-2-yi- | H-indol-6-vl }-methanone,
{4-isopropyl-piperazin-1-yl}-{3-morpholin-4-ylmethyl- 1H-indol-6-yl)-methanone,
and pharmaceutically acceptable salts thercof.
Furthermore, the pharmaceutically acceptable salts of the compounds of formula I

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

constitute preferred embodiments of the present invention.

Compounds of formula [ may form acid addition salts with acids, such as

conventional pharmaceutically acceptable acids, for example hydrochloride,



[—
i

Wiredtih

general formula | in vivo are also within the scope of this invention. A
further aspect of the present invention is the process for the manufacture
of com ounds of formula | as defined above, which process comprises

%P ' ompound of formula I-A R4 RNA 11 R3 I-A N 20’%?%%?8?&’??7‘99
R3 and R4 are as defined herein before,With a suitable base in a suitable
solvent under anhydrous conditions and reactlng the intermediate anion

it aCEBRifo e Bhtte forftid trrRoR 117 o8 svibietats Silifiss Ryruvate
leavitglgroup maddeiatis selectedthfrémétiegrouphconsistingofedowerhalkyl,

|QW%$]@B?Q{%Q@ kYlnrRQaRRs WREFSI RS iSrlawverAlkyb SnsuRSitutest their salts
Qr Rt I—lfngll substltuted by one or two groups selected from the

grougpconas o?el%wer atff%r/]l lower alkoxy, halogen, cyano, lower

halogﬁ:nalkyl Werh logenalkoxy, -C(O)-(CH2)n-phenyl, wherein the

phenyt ting 18 bfgfr’t‘&‘f 5P %ﬁﬁﬁ&&rb‘?%ﬁélﬁ’%%%}bﬁaf%“ and can
P@SFAFQP@@@W@@?SQQC@H twecgrous selecteid from hengntiopreonsidting of

I@warﬁékrﬂc&w&rs,a&p@mmglﬁgemmt@y@%d%eﬁﬁad@geeawk@%ﬂm s,
@%9@9&% %Ic gg r%)a'te%ycrj%kmﬁ )é?g}/ast% 1sc§merigr c@g}n vafherel?lcal

the p enyl ring |s unsu bstituted OI’S stit ute y one, two or '[ ree gr

OB AATN R RAGNREP ol BTN, oW BF AR B AR T oGS g metric
cyatheslowers gitcoxylat dowerdratbyenbtkoxtp go gt aiitaacdnpoudsdrbéns or

farmua 1B RéeRidh WNbraze3alNok2hese forms.

e will be appreciated, that the compounds of general formula I in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. Physiologically acceptable and
metabolically labile derivatives, which are capable of producing the parent compounds of

general formula [ in vivo are also within the scope of this invention.

A further aspect of the present invention is the process for the manufacture of

compounds of formula I as defined above, which process comprises

treating a compound of formula I-A

R4
R~
!\O N R -A
N
\
H

O

b

wherein R', R” and R” are as defined herein before, with a suitable basc in a suitable
solvent under anhydrous conditions and reacting the intermediate anion with a

compound of the formula I1
REX 1,

wherein X signifies a leaving group and R” is selected from the group consisting of
lower alkyl, lower halogenalkyl, -SO,-R”, wherein R is lower alkyl, unsubstituted phenyl
or phenyl substituted by one or two groups selected from the group consisting of lower
alkyl, lower alkoxy, halogen, cyano, lower halogenalky! and lower halogenalkoxy,

-C(0)-(CHy)a-phenyl, wherein the phenyl ring is unsubstituted or substituted by one or
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O R wherein R', R" and R" are as defined herein before and R2 is selected
from the group consisting of lower alkyl, lower halogenalkyl, -SO2-R’,
wherein R' is lower alkyl, 10 unsubstituted phenyl. or phenyl substituted b

WO 2008/015125

orie or two groups selected from the group consisting of Iowe?%{ﬁ(])%{}(wm
alkoxy, halogen, cyano, lower halogenalk§land lower halogenalkoxy,
-C(0)-(CH2) hen |, wherein the phenyl ring is unsubstituted or
msﬁfﬁﬂaasskﬁ‘ waeg%faa@sceafé%@a ‘ng‘ﬁ‘i"ﬂﬁé‘ Igrblpesndistiigatosen.
loweo,atkytr lovlegeaikokyntdloge habyana kiower hdegenalkylkahdjoidgr and -
fo@tquerpﬁ Kﬁ%}’wi(@biﬁ)th&y&&@ﬂiylhal@ Pwidvhiand (CHBYinRReMY one, two or
V\fngéelzn oahe %Igiené/n ec%ug) %tltu gm% ’Sthlc tu'\}reg b oongqtvil%ol

ree ps In pen%l y se ected from lower a‘fkﬁ ower halogenark P
ﬁéffé‘@ fo’yaﬁlnlﬁ))‘l‘éﬁﬂéjr 1&M6&V&Pﬁ?%%@¥‘halogenallcoxy and if desired,
converting the compound obtained into a pharmaceutically acceptable
acid deditishnsafona®Trdatidgrarebmpound of formula I-A with a suitable
base in a suitable solvent under anhydrous condltlons means e.g. treating
the compound W|th a base such as sodium dnde
dusopropylethylaiﬁﬁqe ium carboagte orcesium carbonate in a
solvent such as N,N-gimethyl acet midé] N, dlmgxhylformamlge
tetrahydrofuran, diethy| et ﬁ?ﬁtnl’e or butanone to obtain
the intermediate anion which i§]25 thén rea with the compound of
formula Il. The leaving group Xan be any halogen group (chlorine,
bromine, iodine) or pseudo halogen group (e.g.
trlfluorqlmethqun%ﬂwa% Sl (fioan dzahtoéullme?efsuIfon}{l meth%rgt%%%lro mytlhe
and the fike). 1A case Is aryl or eteroary p r| ) the resence
6f(&f&6ﬁﬁéfﬁ%%£§l§t‘f(érg N (RS a0 W@"ﬁ%‘é ds imes atkyl,
2008011 R5pRET/ EP?E@M%IES@@itecﬂBy_d nemo tef@l etailptheleoadgoundse group
QBFBrmHIﬂokﬁ%b@i@ﬁ%ﬁ%@ﬁ%%ﬂ%é@%@ﬂﬁ Senhs %]Wg?ﬁ lower

E‘ﬁgﬂgrq Ven 82) (:j:?fi? Orﬁfuﬁ%an?nlt?l djr em%tplcr)w 15 msubsﬁtu%zd or

rep%lr ion Of com (g asent invention m

éﬁ?ﬁ@ﬂl@dthﬁ OBE QU ENAAT @ﬁ*l?fof‘r‘?%f‘@@ OBy B eTe ¥B GEs ST @%ﬂyer alkyl, lower
edicpire tl fogearcying, dutthe Saeaciion antl fevdplirficaiielefthe@Bsyltingloalkyl,
BWQHF@&W&@PY}{W?H%&QP%%H?%%% ing- ﬂ%ﬁ%ﬁ%‘%&{%ﬁ%mmed by

indices used in the

I h
SR HASES gﬁ&%&é’#ﬁﬁ%ﬁ %Eﬁﬁ&.?&fﬁﬁ%’eﬁ dnitsy logenaliy,
Aplpesprigtenredetionalkoxy and lower ha Jogenalkoxy;

and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt.

Treating a compound of formula I-A with a suitable base in a suitable solvent
under anhydrous conditions means e.g. treating the compound with a base such as
sodium hydride, diisopropylethylamine, sodium carbonate or cesium carbonate in a
solvent such as N,N-dimethyl acetamnide, N,N-dimethylformamide, tetrahydrofuran,
diethyl ether, dioxane, acetonitrile or butanone to obtain the intermediate anion which is
then reacted with the compound of formula I1. The leaving group X can be any halogen
group (chlorine, bromine, iodine} or pseudo halogen group (e.g.
triftuoromethylmethane-sulfonyl, para-toluenesulfonyl, methanesuifonyl and the like}.
In case R” is aryl or heteroaryl (e.g. pyridyl}, the presence of a copper catalyst {e.g. |

copper( 1) acetate) may also be needed.



conditions for the individual reaction steps are known to a person skilled in
the art. The reaction sequence is not limited to the one displayed in

scheme_1, however, depending on 10 the starting materials and their
8 z@(?&m} (313

respectllve 3reactivity the sequence of reaction steps can be ?r%glliz}%?tﬂe']fgﬁbw
Starting materials are either commercially? available or can be prepared by
methods analpgous to the methods given below, by methods described in

referefcdS G in e CRECHBHISAIP TR ksihipIBE s a5 ie oy methods
knewhdlvthéarheDependiing onithd ¢espectiseordactivity pficentdimds. The
itermadiates owards GtanmLP.reactian eaRAtiANs {b8 FeACHO b Tied out in
sequences towards S tgd"a?ced ;Eﬁrmg%tes ord 'Pa'cgéod}%%sa?%”e
Beq're_versed. W6 1265 ?611 155 Iglg‘?‘s_ 5007057599 20 <S¢ éme 1 a)
FNHOROBNORHT R pRONTH resuliing RroRustsagt ey Iy hpsrisRiledrn the
At Bh3 RbINpRAE hridNhAKeNuked M 1BelfQ Qv descapepRafiBnpirocase: have
BR FRHENHDRENen herein before unless indicated to the contrary. Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art. The
reaction sequence is not limited to the one displayed in scheme 1, however, depending on
the starting materials and their respective reactivity the sequence of reaction steps can be
freely altered. Starting materials are either commercially avaitable or can be prepared by
methods analogous to the methods given below, by methods described in references cited

in‘the description or in the examples, or by methods known in the art.

Depending on the respective reactivity of certain intermediates towards certain
reaction conditions, the reaction sequences towards more advanced intermediates or

final products can be reversed.
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4R~3RAN ~NNONI/N IfHH OOI-FN-R..I-G Na NR~\\Rd/N
NN/N H OO I-DI-E C)C)C)C) "N.RadNa RNO/N3R~~~/R
O R O Rz |-B'I-B" a) Indole-6-carboxylic acid Ill (R=H) is commeraally <09
5

Wg\;’gﬂ%} J4Nhd can 5 conveniently be transferred into the resgechi&2007/05

piperazine amide by amide coupling praedures described in literature.
However, it is convenient to transform the acid WO 2008/015125
PCT/EP2007/057599 -21 functionzﬁ%@iﬁﬁdugh amide coupling with

substituted p|iera2|nes \Y g?lther commeraally available or accessible by

methods described in references.or by ’\thod nin the art; as
appropn a floying a:«co /pamg reag ion may be carried
out in theopres?nce or abs of a solvent and a base. There is no
particular 5 res fiction on thé™riiture of the solvent to be employed,
prowde& fhat it'has no adverse

b) b)

RKN
LN
o}
/ I-C
N Gase!
R#=Bn
NH
R 4 RL\ /\!
~ 3 N
N A N
Q N o N

R1 4 . “R*
~ 3 R
N
N, N N
O R 3 'R2
I.B' I-B

a) Indole-6-carboxylic acid I (R=I) is commercially available and can
conveniently be transferred into the respective piperazine amide by amide coupling

procedures described in literature. However, it is convenient to transform the acid



10

15

oo
A9

30

()
w

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, THF, dioxane, and the like. Dimethylformamide (DMF) and dioxane

grae%ér@?é}?éd solvents. There is no particular restriction on t AT gps 7399

the base used in this stage, and 10 anyXase commonly used in this type
of reaction may equally be employed here. Preferred examples of such

BaREREI e iethyiardnectuErs) Gitardepisatingramnse DPE).
Thenedschdparditabrvestriskthedry thednadu e wotithel congingreagent methods
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1M LAdnpiazolold Ssblnvridinlymag-oxidehexpilver onfespha e AT nd the
%&hydr,oxy-l ,3- ben Q%rlazof (HOBT), _

e B R A WA AR et A6 Rborate
(TBTLﬁﬁPreferably,_a coupling reagent selected from the group 20
consigtisee 18 ne particular restriction on the nature of the base used in this stage, and

aftybis(diomethytdmisa) inethylepe bl Kattid,3striazaloddSsblpyridinid ied-
oxige-Rexafl HAQRIAIPDBIELHATIL delioroxy:d A3DeNZetiassylethylamine

BT), and 0-.benzotriazol- 1-yl-N,N,N',N'-tetramethyluroniu )
S e TR By oL e o Gl SN AR B dF s n
HGE B e perata redingrieedia rieae nte actid B sEPatefresis ot exticgually
te thephyedtior:. [EisephverientitecdatiyolgctheiRbuRactioncwitlh Meatinglazole
o YA i pos. may
s i b e i A RS R
iy Slevérab ltaydinitinstratids hifiod toryipid thiecinteriniate- ardides. 1b).3-
Eemiéﬁaaﬂsaﬁmﬂat)t@h@eﬁ%dﬂ@mﬁ_tﬁemmdgtﬁ,sscaa@.ﬁfa@m@g&dmger

' ifi i respective piperidone. or nder.acidic
R e e,
SRRl aBne g ﬁwﬁﬁag}i@éﬁ?@ﬂéﬁﬁéﬂ mFarelalg 2bams gy m-3-
accedsibid by opdirptistdeBeriied inhydferericas brhyomiethdds-KndWwminl O-

the artias appioRriate: Theseds e partiswar esticionsrdhematurg afed.
the solvent to be employed, provided that it has no adverse 35 effect on

the repgtion Q[ fhereage E@%A@x@é\ﬁmaﬁg& camAissohg N §agents.

at I$asttto some extent.t ;g@nwﬁées for suitable solvents include methanok
EXHS! SR TRk 19 cALES WIREPR BifsaHaBnE L A SrRTBY K B8 5 the
FepErtictarhestrgfionnorthent 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 the intermediate amides.

b) Functionalisation at the 3 position of the indoles can be achieved under basic
conditions with the respective piperidone or also under acidic conditions with the
respective pyrrolidone in the presence of an activating agent. Piperidones and
pyrrolidones are either commercially available or accessible by methods described in
references or by methods known in the art; as appropriate. 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
teast to some extent. Examples for suitable sofvents include methanol, ethanol and the

like. In cases where piperidones are employed there is no particular restriction on the
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WO 2008/015125 PCT/EP20071057599 -22 nature of the base used in
this stage, and any base commonly used in this type of reaction may
uaII be employed here. Examples of such bases include sodium
3(9 BRiFa? {NaOH), potassium hydroxide (KOH), and the lik G Eﬁ%@fﬁs%”
where pyrrolldones are employed we firitk £ convenient to utilize an

activatin ike phosphoryl chloride 5 (POCI3). Any other activatin
AGeHit f!ﬁ?glp dHipibyed R drovidemitealy Hedavsiss pefekreaction
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llkehlﬁ%?j(;? Gnoéﬁ)artlcu ! reStar!%tl?QIE)CPe the r% FCr)? 28:1; lCngCCFIUO(I?lSU]n a SO vent.
e acid commionly used in this type of reaction may
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é@aau;}?ﬁée @mﬁ%%ﬂlﬁé?éesﬁﬂ@%@é%ﬁéﬁ&féé srielyet frce glieyed,
acididnd tthe likes hypidatrsediicingnat e nts@rensodivmdageotzyidrisiecanad that it

mﬁ likgoll @%@@&B%&%@@@m@@% QRN pwideiangs QlileMPLIALIE S clude:

dljtgneopreﬁ%srle rea R tFm;Eﬁrature iSs not criltlcal %o tthe inv ntlont Itis f he acid
BVEISart o AR DU the reaction MR BESHAG HEH URs8Pegature of the aci

féﬁ?ﬁo@r&t@r@%ﬁﬁréﬂé%@ﬁ@@l ﬁ?@f}@qﬁiiféﬁﬁfémﬁélﬁéﬁm@F\Tﬁffé‘y%mﬁ\}iaﬁylaﬂ}’ be
witlglycdrpending.plrsnanycfostiaksinabiablydhe teacticn iamperakdraanehl

‘}JEQJ&%HU e Qfthge (BAARR S ARWERYR .3 PRIaH oM HRM.Q.R ) 19 SeMer Biace overa
45 will usglall y sufficetoy Pé%gﬁ saturated indoles I-D and |-E. In'cas

S

e RE I bERZY T B J U TGP OEMERATEE 'Srighgeical to the
reERIGVe Hophaiionsitoieldindore Gervatites Wik AndtinG ithat ardiso 30
panpefdhednyestion Bnedithe ibpratadpineridinepyrlding N mightbe
HWQ&@%@ 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
saturated indoles I-D and I-E. In cases were R® is benzyl, this protecting group might be
cleaved of under reductive conditions to yield indole derivatives I-F and I-G that are also
part of the invention and the liberated piperidine/pyrrolidine NH might be transformed
to indole derivatives in which R” is not hydrogen. It is convenient either to introduce R?
under reductive conditions with an aldehyde or introduce R® under basic conditions with

an electrophile.

¢} The resulting indoles of formula I-C, I-D, I-E, I-F and 1-G are part of the
invention, however, they might be transferred to indole derivatives I-B’ and I-B” in
which the indole NH will be substituted. Introduction of a substituent is widely described
in literature and methods are known to those in the art. It is convenient to introduce

lower alkyl substituents, benzyl substituents, alkyl and arylsulfonyl substituents through
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to indole derivatives in which Ra is not hydrogen. It is convenient either to
introduce Ra under reductive conditions with an aldehyde or introduce R"
under basic conditions with an electrophile. ¢) The resulting indoles of
WRAHEE T 1-D, I-E, I-F and I-G are part of the 35 invention®hEFEGE /457599
they might be transferred to indole derivatives I-B' and I-B" in which the
indole NH will be substituted. Introduction of a substituent is widely
desariirithireraiitetase histhits e kb iithstrosenier td aaraitakle or
conusihieritytoinbetubecilibae iatkgdrsubstittisnisHenzyhsubstitugatasalkyl
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taken plabe:ovengwidercangelokiahpdaraturgsantifthelprecistoreactialo vary
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ut the reac n with heatln nt tem ture ref time
A AR Ay LBy ey AL SBHEAD S LA e o eld
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sloweneneupeiiodophiomtésihtaiseneraldaysowlbusually isuffie toryialdively,

3%%9&%&{ S8 GOMAQYNES. §f foRmpla JiB. &1 éﬁbg '{z’ﬁaﬁ%‘\éﬁ'&'ﬁ[ﬁo@m acid or a

troduce aryl .substituents upder ¢ r catalysis with ar des.or
# QFB&F’;?P?B&‘?H g, RItePHALV Kf“&ifégfﬁﬁfﬁﬁfﬁ% Iy gssied.ip

@@fﬁ@n@aqm@}anwﬁtedsﬁ@g%mm@ amdwmm}ropnatu) Condmons commonly used
in such types of transformation are described in literature and known to those in the art.

Indole derivatives of formula I-H or I-J wherein R* comprises a morpholine ring

can be prepared according to the sequence displayed in scheme 2.



boronic ester (either commercially available or accessible by methods
described in references or by methods known in the art, as appropriate).
Conditions commonly used 25 in such types of transformation are -
WHSSLHBEY R literature and known to those in the art. Indole GEAVERRIEE G
formula I-H or I-J wherein R2 comprises Z¢morpholine ring can be
prepared according to the sequence displayed in scheme 2. WO
2008/015125 PCT/EP2007/057599 24%¥8&Reme 2 0O CiH R'O /O Ny
R'O/N HTOVIOVIIH R=HorMeC)NH ONNPaR~,B)d) NR\

- Y, cially a¥ailable ang
convenigntly betransferred intoth ive indole degiyati “N
reaction of Il 1With chloro acetyl cblori%el in the presence of absenee of a
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a) Indole-6-carboxylic acid I11 (R=H) is commerciaily available and can
conveniently be transferred into the respective indole derivative VII by reaction of I
5 with chloro acetyl chioride in the presence or absence of a solvent generally emploving 2
Lewis acid. 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 invoived and that it
can dissolve the reagents, at least to some extent. Examples for suitable solvents include
DCM, and the like.

10 There is no particular restriction on the nature of the Lewis acid used in this stage,
and any Lewis acid commonly used in this type of reaction may equally be employed

here. Preferred examples of such bases include zinc chloride.

The reaction can take place over a wide range of temperatures, and the precise
reaction temperature is not critical to the invention. It is convenient to carry out the
15 reaction with heating from ambient temperature to reflux. The time required for the

reaction may aiso vary widely, depending on many factors, notably the reaction
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Lewis acid. 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
@ Bt EX&mples for suitable solvents include DCM, and th& §ikd Pz 7/057599
There is no particular restriction on the nidture of the Lewis acid used in
this stage, and any Lewis acid commonly used in this type of reaction
RSHPETAIRBE B PIoyYEP HBfd RS A s BE B dFoBREesh to several
igls dellzincathyleritiec Thedldaotiomiobndake:jitac® Bver a wide range of
temperatures, and the precise reaction temperature is not critical to the
inventioulisis;gonvenief in.earns Diictbechl5reattidnuwithrhigating front the
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tapp ety and theQrepige reaction temperature is not critical to the
invention. It is convenient to carry out the reaction with heating from
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vary Wldeﬁ/i depending on many factors, no the reaction temperature
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selverdlcaaysavly usubfhy §U¢ﬁ6éafé§f<§ﬁlé1€|ttﬁ@ iproolhe d@mndengmrrcg solvents
Gytlisationtahindale detivatives M iote kespretiveninsle: derivativgsdyed.
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SRR MNPt ey RGOt el lBattibn With westthdriom!! a%i@mufﬁce to vield the
temperativetiter&fux. The time required for the reaction may also vary
widely,

d) Indole derivatives IX can conveniently transferred to the respective indole

derivatives X by substitution of the free morpholine NH by reductive amination under
acidic conditions or by reaction under basic conditions and an electrophile. Any suitable
aldehyde or ketone can be reacted under conditions commonly used at such a stage in
the presence or the absence of a solvent and acid and in the presence of a reducing agent.
Any commonly used solvent might equally be employed at this stage. Preferred solvents
include methanol and the like. There is no particular restriction on the nature of the acid
used in this stage, and any acid commonly used in this type of reaction may equally be
employed here. Examples of such acids include HCI, acetic acid and the like. Typical -
reducing agents are sodium borohydride, 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, It is 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
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20 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
WI|| usua “suffice to yield the indole derivatives IX. d) Indole derivatives
veniently transferred to the respective indole der&%(ﬁé’&%%@?ﬁw
substltutlon of the free morpholine NH by&eductive amination under 25
acidic conditions or by reaction under basic conditions and an electrophile.
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éan %o?ﬁ@n@é%wﬂb@ﬁ%ﬂgﬁr@h%cPﬂﬁfétlwéfQ%ﬁ&%é@éDMﬁérﬁﬂrﬁéoamérﬁprefemd

byiamigle coupling procedures described in literature. However, it 5 is
convenient to transform the acid functionality (liberated from the

respe«zﬁv& %ﬁ@f}w@d@ﬂm&rﬁ@@ die gendition pasdessribad alsewherd) and

aide, SRR, SubSIen ARRIazes N(SIBG eq b
merc y av e or acc Ie by methods described in references
BF Vi ﬁ’i‘@ﬂ‘é’l&fﬁd\ﬁﬁ%‘ﬁl’r%h“éeéﬂt“%%d&ﬂd?é‘ﬁﬁ%%)l%ﬁ%ﬁ%y%ﬂbdélseBW@Yﬁ?th amine
fedgent. Therrgactiqrurnay vecandednout thahetpresétiveconpbsenogeot ased in
ﬁ%ls\/ﬁﬁgelgxﬁﬁ%él @ﬁﬁﬁm}ih@(@eiﬁ B&]%Hlﬁwé‘fe@ﬁ@%%@ Rthe.naty ﬁ%zﬁ}i equally
the.solventiobe emplaved. provided that L has i advetse effect onher
reactibn or the reag bsiinvolved and that it can 8|ssolvé he'réa % o€

[dddtho sbméextehe esanhpsleeids élaﬁgaiééénﬁé%mlﬂwmwbme
dibxiame caiiichilie HikéoBimathyfiraamidékDitkgtayldoioxaneladene - 1 H-1,2,3-
B‘EQ&%H}?QS—I}]pyridinium—?:—@xide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-
benzotriazole (HOBT), O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
tetrafluoroborate (TBTU). Preferably, a coupling reagent selected from the group
consisting of [-{bis{dimethylamino)methylene|-1H-1,2,3-triazolo[4,5-bipyridinium-3-
oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole (HOBT) and O-
benzotriazol-1-v1-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TBTU) is used.

The reaction can take place over a wide range of temperatures, and the precise
reaction temperature is not critical to the invention. [t is 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 .5 h to several

days will usually suffice to yield the intermediate amides Neu8.

f) The resulting indoles of formula I-H are part of the invention, however, they

might be transferred to indole derivatives I-J in which the indole NH will be substituted.
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solvents. is 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
qluall be employed here. Preferred examples of such bases
(?1 UH& o2 hylamine (NEt3) or diisopropylethylamine (DIPEAST‘F%%F/{
no particular restriction on the nature of #e coupling reagent used in this
stage, and any coupling reagent commanly used in this type of reaction
éaﬂéﬂw% FSRNSHIBTEY & . dé%amﬁ%{ég BsaiiTapdang ageisknown to
|tlnc1wie N Nistdthe ntyitmmmham et &D1), Iyii-dikylciohexyloasbbeliavide

@&@u@n@ i eiﬂ&' | | Fﬁngﬂ)s?m@yﬂYleﬁFQQQUm&qgchﬁqrwl%'QQ(yla&ng or
amln

h | 2 |
BB R AR S RELE AT R o lsribed n

Béﬁ%&??aﬁ@f(%ims @%‘éﬁi%ﬁhﬁfé!»ﬂﬁﬁpmfﬁlmﬁw @ﬂaﬁ#&ﬁymﬁ?@ﬁb’ used
%sﬁﬁﬂiaﬂpemlﬁ@r:atéc(MTU;) Prefetdblyeardmdplingseagent-sblecied dsahwse in

e grown. ‘F@ﬂ’?x‘ﬁt X can be any halogen group (chiorme, bromine, 1od1nc—:) or

eth amlno meth ene 1,2,3-triazol yridinium-3
Se s BHE fsﬁa&e %thfﬁleal?sm 35 sy g ony
(rprtﬁamwh@@d penzberikzo! Tiyltwquqn Wrgiétb&m@dlm@hmﬁhe presence or
tettatluarobesaten(hBd Yiefsriisiedn Thepieastientabdakedlass duenarwilgiethyl

(R Al LBRE A GS ARG PIRESE, cﬁ%ﬂﬁ%ﬁt'%é%m&ﬁé?tﬂf&%é‘m

critical to the invention. | ﬁonvenlent tO carry outt e reaction with
AESERE D Lﬁ%ﬁﬂfé%ﬂér@?ﬁé tre toTPaLset h‘és‘fﬁng eI OrR BBT
resictionmray thiseriaeyonvibie ipldepentingronoyrany fadtsd motabhy theadverse
@@@fi@ﬁ rﬁ@mef@&u& anddhenatuieobihe a8geR & IHRWEVEtha RELOEs, at
srﬁ % &‘Pe% éu %é(ér‘é%{'c'u ?U?"c Suffice 1oy f?'d ihe interm ef?%ls%t%uitable
aml es § esu tlng m&o es of formula are part O
Wém&%u%wéw %eﬁég} PP RAREHBH fo SPHYIB BREROATes Y
witleimtheadnd oie Nid. Whibeasudpstitntedkc\WE2008/0 156d@Bnge of temperatures
RETER2004/05:¢599 ta%ﬂatiaggglﬁ& eofiaauRstituentdswidealy.dgscribed

in Iteratu and meth%:ls ar know E?os in the art I%ﬁs convenient t

icnotrrlge ulggglow%if I:%’II?ultsu%sffqtcu“le(’\'n S, enz §uBsIthuent1§na n}ma ure to retiu.
am. %mﬁoﬁﬁi"éﬁésfﬁﬂ’u@ﬁﬁ%ﬁ%ﬂgﬁaﬁ %Jéaef%weﬁ%ﬁeaw‘aﬁ&@rbmw@mﬁgs
agent ileitaartcommeraiailycavaildtl e:anaccedsibtedoyimetbodsr, a period of
deseribed in s@Jﬁ{Qr&{}E%ﬁIP{i@éim @Eﬁ@@étgwmﬂ% the;aid, c%%q@@&ﬁ%%@?%)mula
Fg dltlons commonll)é1 us%d in SHS% % es of tr sformatlonaglre wid

5 (0]

K EFAL AP A L UL 18 4 ToRunte oty e
eah %@%«ﬁyfhﬁ%@@n@m@ﬁt(ﬁ%ﬁﬁé?m@#ﬁﬁéf foeindy &rtl can be arvflated bya

boronic acid or a boronic ester (either comumnercially available or accessible by methods

57599

described in references or by methods known in the art, as appropriate). Conditions
commonly used in such types of transformation are described in literature and known to

those in the art.

Any of the above mentioned reaction steps might be used in a different order

depending on the reactivity of the respective indole dertvatives.

The compounds of formula I can contain several asymmetric centres and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, e.g.
racemates, optically pure diastereomers, mixtures of diastereomers, diastereomeric
racemates or mixtures of diastereomeric racemates . The optically active forms can be
obtained for example by resolution of the racemates, by asymmetric synthesis or

asymmetric chromatography (chromatography with a chiral adsorbent or eluant).
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pseudo halogen group (e.g. trifluoromethylmethane-sulfonyl,
para-toluenesutfonyl, methanesulfonyl and the like). The reaction might

be carried out in the presence or 10 absence of a solvent and referablgl_ )
(& /BRidance of a base. Solvents like N,N-dimethy acetaﬁﬁ%é‘?m{m/ 57599
N,N-dimethylformamide, tetrahydrofurarn;&liethyl ether, dioxane,

acetonitrile, butanone and the like are conveniently used. There is no

partictifafesedhiehi? 6 e patp sk i eBrEat tof Hes ewspBy ity cprsvidar be
thatlibhas dicadvessereffe cteomihe sedtiionerthe reaginisdavwiliddand

that it .gan disselve- e 18a0e5s Rlla least to some extent. Usually the
reaction is carried out in the presence of a base. Suitable bases include

sociu i JSApARYISIYIBRING, Sod CATANAE CESon o 11

carbonate and the like. The reaction can take place over a wide range of

TP EEIReE s e PRI ST BE At mpaiatars et Bithed e of H3
irveption. SWié filnddteconvenpest to:carry oulithigereactibesigitmkedtihg frodrome

aphipotienpatativisdeaeaflliws 0 neitipea raqured farthe raaciananay.-related

%lasc'e?n\é%%\l\s, ugl éod?Pr%p 9 n?}?vemi?nn afggéott,st %%E%‘?p/dte EIE?&%II%POP deficit
temperature and the nature o ther agents. owever, a period or 1rom

G 6 W EY P AP HTSCRAPRR LRI SDRINS PSR B RRISIFE BRéEDMO@IS of
fBarhidson“Jdias conviilient todstyodude, allyk substittienisirager éappaion,
catabeis, withianvliedidesn 9iReIRIaRILIOHIdes AV RINAIMAY, RAd other diseases
comlpdoungst@ﬁ‘nﬁ%rgmlg I-Hucegn _l:l)e ?I’éé?t?rc‘ijv %/ra 25 gronlcoamd or bt_)r.onlc
&ster (erfer Eommercialty AiABIET S PHE JSHIR B et e dErvEd
inbeSTeF T RYLBIOBY hetsets*RAGRAY i Heshrelalisapisispriate). Conditions
commonly used in such types of transformation are described in literature
and kiowprtberihdsesindhtharxingsiohtidésatsovasmentidnedhreactiomisteps H3

nRightde usedJnbiffrrent-aniar: 3odependingiestbe reactivitepting.

g%%%%gf%?{w&ees%r \é%l(ygsspeghﬁycﬁor%}gg%ds of formula | can cor_ltaln
ymmetric’ centfes ‘and can be présent in the form of optically

pure eﬁﬁantiomers, ixtyres feq?tntiomehrs such as,qg.g. racemates,
optically pure didsterdomers fiktira ot HdBas Eiie rS "iRIStPBb Mty sme @
Facepratsse dinedrezont diustarevmerry ieeBratss a Pasvpttati/ actidivant.
forms can be 35 obtained for example by resolution of the racemates, by
asymethersirthresiston sdyimtretiochromiategkdiplay (bhreratography
With.a.chial Adaorbani:efelyant i WR-RQQ8I LS PLIVERZQRAHRS (598
£ MRACRRHIRE ) 2R BE SRROURS AR LOLE RS8R ation of 113
emaen ©on

eptors.

In another embodiment, the invention relates to a method for the treatment andjor
prevention of diseases which are associated with the modulation of H3 receptors, which
method comprises administering a therapeutically active amount of a compound of
formula I to 2 human being or animal. A method for the treatment and/or prevention of

obesity is preferred.

The invention further relates to the use of compounds of formula I as defined
above for the treatment and/or prevention of diseases which are associated with the

modulation of H3 receptors.

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. The use of

compounds of formula I as defined above for the preparation of medicaments for the
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Wg‘lﬁ}oeg;‘plr_eﬁ?on diseases associated with the modulation of H3 5

used as medicaments for the treatment and/or prevention of diseases
which are associated with the modulation of H3 receptors. In this context,

recepto?s means diseases which can be treated and/or prevl)e%%E(}) pYy70s7599

modulation of H3 receptors. Such disea¥es encompass, but are not
limited to, ohesity, metabolig Eyn,dro,me 1((synd-rome X), neurological
3

Gty MEGaRG A RIREPeEi5da s 88Rentia, age-related memory

dysfunction, mild cognitive impairment, cognitive deficit, attention deficit
hyperBetiRy Es s EsTpEy cRBRIBAIRTE IS, HFfiRimirrity pdiaf formula I
fioig thineatiGfRankinson'sddisease; foultiplescecasis; Sprokendizziiesssity in a

sehizarhreNa) depression - AddintiaRmetian.sigkness AN S8R rly, wherein
q%lsqrders.lntlzlbudmg nzircolepsy, and other diseases including asthma,

A %rlé)af%1pe}}g§tﬁ’ﬁ : u%léﬁ%ti‘rway responses, congestion, chronic obstructive
pulmagnary disease and gastro-intestinal disorders. In a preferable aspect

the expleadibheniusisE abisiatdammmRbEIEHIRTSP M i% roristrsior the
tetatestocalyesity tmetabdlisisy addorheigyndtomé Xy dandvbtbier eatinges
disprdersavith obesity beinaisspecialy prefarred aIB%ﬂ&Yﬁﬂtmﬁ&ﬂﬁﬁgfﬁfe

also relates to pharmaceutical composii'tlions comprising a..campound as,
defined above and a pharmaceutically acceptable catrier andjor Ajuvant.” ™"
BUHERAPT the iFFERGBh YRS DIe covipbiserdas setimidorsiive forumes gfective
20ithenaipeitiodiby dcmigﬁeisdbétahoesrqaaﬂiﬁui_ael@ @s gthefap‘ewtge_zagtli@se
sustancesiferitbe. treatment ;UL PISYRLTSORS! JIREAREIWIDICR A Blate
assaociated V}zllt)héhclg {ngdulgtlon.of H3 receptors. In %no}f er embodlme[%t,
SAtion refates ANUOP SrREIRGH ot

the"nVention refates 1o a MEASY o 't tretma

ERseANESIig ceP ATt setsatEd Wit thbaRsdsladiomataBaRceptors, which

25 method comprises administering a therapeutically active amount of a
compbunttf fdipasd anhabé dimeder disingnapanidsakhicmethog foke tignhibiting
tf@a{m.aﬁtoangé@éspff@yefmﬁ' ﬁi@faa@@fﬁgtm iﬁa@@éa@aegpérsl?f m\f%rggl?@;@hksﬁﬁ@{az and
[I5§toteue ._Qn.p. F as aejin apove rt,e
A %ﬁé&%&"ﬁéﬁ@ A ek e S DO AR RS 00
mibtiatisn Bt HEratubtors! Misadib A mvbatisi raidtss wihe‘dse of
bpinpouadsrobfopwatan| Qselined iabbve foirttiedere pasatidnoofpound
raedicaments-fon e dreatment apsdior preyrRnionof diseaars WER A € al,
?gglﬂc %(%e\p}l*{;[h‘itiggserzr}%g}ﬂﬁggnrg,egsalg%%g%gllﬁhgrqjeoldgg l?}l;ase inhibitors for
exaniple described in International Patent Application WO 99/34786 (Geltex
Pharmaceuticals Inc.). These polymers are characterized in that they have been
substituted with one or more groups that inhibit lipases. The term “lipase inhibitor” also
comprises pharmaceutically acceptable salts of these compounds. The term “lipase
mnhibitor” preferably refers to tetrahydrolipstatin. Administration of a therapeutically
effective amount of a compound according to formula I in combination or association

with a therapeutically effective amount of tetrahydrolipstatin is especially preferred.

Tetrahydrolipstatin (orlistat) is a known compound useful for the control or
prevention of obesity and hyperlipidemia. See, U.S. Patent No. 4,598,089, issued July 1,
1986, which also discloses processes for making orlistat and U.S. Patent No. 6,004,996,
which discloses appropriate pharmaceutical compositions. Further suitable
pharmaceutical compositions are described for example in International Patent
Applications WO 00/09122 and WO 00/09123. Additional processes for the preparation
of orlistat are disclosed in European Patent Applications Publication Nos. 0 185 359, 0
189 577, 0 443 449, and 0 524 495.
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compounds of formula | as defined above for the preparation of
medicaments for the WO 2008/015125 PCT/EP2007/057599 -29
g%g{;[gpoeg{zand/or prevention of obesity is preferred. Furtherm%r% tl[]e 1057509
presen%‘ln\?ention relates to the use of a compound of formufa fFOrZH% e
manufacture of a medicament for the tredtment and prevention of obesity

in a patient who is also receiving treatment with a lipase inhibitor and

particthAY A ARRFETHC BHHE LGP HER ThRBHIP IS ORISR ACRIPRIARAE the present
prefetiediodjebt bitthecpresbmtiirentidh x5 prevideeemetidt fblchaé
URRBRRtiaL RFQYERLioR Oinbesinand phesity, lelried disqrders Whicthzorex,
cpimprises, administration of a thgrapefically eff I-E}é""c?ﬁ‘b%g'ﬂéﬂ@h,

compound according to %ormula 1N _corﬁb?ﬁa.lon or association with'a
fefapBunedny shattveahiGunter deier Deraiog sk the hesitentor
othekitydreeating, disdrders.so fhdl togethe ftheygiveceffagiivex rélidhrex,
§HH@9&¢&}WMH§!H@M%%@E@,m%%ﬁ@émme,%w&%@fm, mazindol,

Irige%se inhibitors,fselective serqgtonin reu%take inhihitors (SSRI aépd hedr
R
HEBERItIBRSTGITHE A R TR bR SYrompasdiey Buparatdamine,
padluaent aimasﬁhmlta@lewsﬂaidm iSiiSIBaﬁo&N_AE 7@@1 _IeHMtrmags(&imhi.bjmm,
[eIRTRLP fompPaunds hishyarg eaRatie-afiphibiling . e action QL Ipases s

for example gastric and pancreatic lipases. For example orlistat and

ﬁ% h as described in U.S. Patent No. 4,598,089 are potent inhibitor of
lipases. Lipstatin is a natural product of microbial origin, and orlistat is the
resul 6P PRYAFOHIEARAGT o ipdtkie Shermnse inMBrbratARLpRegtermine.
class of compound 20 commonly referred to as panclicins. Panclicins are
analogiied sseldistat ¢metohetalpalogsfimiver tedmsdipasamhiibiion rifets
alsopieupalymes bouad lipasei inhibitate fotcexampha:dessribedimoxetine and
Wiematonal 5@&8{%&&8BL!&@:Q&W%?@%@%@:@@@“GX Pharmaceuticals

Inc.). These polymers are characterized in that they have been

substfed with.Qne.of morc, groues, (aLINNAL, Ipases e 161, TRa5E icq
inhibitor allsd comprises p armaceuﬁcaﬂy accep able &1t of these
EOBIBURAS I TRE 18EM sk MHibREP breferably refers to
tetrahydrolipstatin. Administration of a therapeutically effective amount of

a conipeuse dccerdingtoderiaayiin combinaiofeassoeiawdivamithtdor the
therapeutiadlireffactive-antesing bf igtidbydrolipstalia iscespectadhiment with a

Péﬁfﬁ;rl&rﬂi Seraveraipstan EUial S KPR CAMPBAYNG HSEIYLIAE et o
gggctrge%gro{onin reuptake inhibitor, and an agent that stimulates metabolism of body

fat, is also an object of the present invention.

The use of a compound of formula [ in the manufacture of a medicament for the
treatment and prevention of obesity in a patient who is also receiving treatment with a a
lipase inhibitor, preferably with tetrahydrolipstatin, is also an object of the present

invention.

It is a further preferred object to provide a method of treatment or prevention of
Type 11 diabetes (non-insulin dependent diabetes mellitus (NIDDM)) in a human which
comprises administration of a therapeutically effective amount of a compound according
to formula I in combination or association with a therapeutically effective amount of a
lipase inhibitor, particularly, wherein the lipase inhibitor is tetrahydrolipstatin. Also an
object of the invention is the method as described above for the simultaneous, separate
or sequential administration of a compound according to formula I and a lipase

inhibitor, particularly tetrahydrolipstatin.



30 prevention of obesity and hyperlipidemia. See, U.S. Patent No.
4,598,089, issued July 1, 1.986, which also discloses processes for
making_orlistat and U.S. Patent No. 6,004,996, which discloses

W'ngBPg G pharmaceutical compositions. Further suitable PCI/EP2007/057599

pharmaceutical compositions are descrildéd for example in International

Patent Appllcatlons WO 00/09122 and WO 00/09123. Additional

processEs fuF s PrdparatriteshBPsriidardns GRERSSEe i elidjpetiention of
Ratent Applications-RublicatipriNest Qid85k868{10u1 89IBTTNV0443 448 an which

%69191 244N ZRAF QU125 B A RRQQIK/O0RA39%: 0139 SiERIed accordmg
rec“‘iaaﬂerét%%gsﬁo'rﬁ‘ Som%'E‘i%%'SH\f% S oaean Oh e tR!er?e g, of
invenfioninclu are nof fimite A 5?3%% Mmorex. aﬁ% § atlO an
5 é*ﬁfmﬁ‘éﬂa?ﬁﬁféaeﬁkokme benzphetamine, bupropion, chlorphentermlne
clobenzorex, cloforex, clominorex, clortermine, CP945598, cyclexedrine,
CYToﬁbe@ﬂﬁr@Bzrsidﬂéa@eﬁﬂagami’rr@,fedemmam@@mm@iémmpk@pgronp
diphemethoxidie NN-ethilanphetapingidenhutazaito fepluramie. (avandia),

f%?dsu fe%ef QTB%?% fL%‘?E’ R dl fH%ﬂiﬂP(%coﬁ%g%‘)ma%th% TRheigmine,

levam etamlne Fevop acetoperane, mazin

R P RS Rl ABH Lt abHTRED Wt Rt ) redinie s deesABabine,
10 gbritonek, (phdhdinn etrd Zivdshéhmetratime]| pharterdmineateglinide {starlix),

@Wgﬁ%@l@ﬂ&%ﬁ;%gl%}%%@@? i"[‘ﬁ%@pﬁﬁiﬂgﬁfé‘IrHB@ﬁJQy?ﬂ%z)"xci the like
u er
pyeddvedteites il teidnnlp et il
rsfaésgar@aﬂbf:@%a%égmw@@ fE s A T —
Huithblel selegtiveEOsENGRINR A6 uptake dhhibitors-of useitneombinaitonusihs
15 %c%ﬁa%@é‘@@é%@?e%mﬁ@'iﬁﬁ?@g&h QHQQHE‘@P@E‘ fluoxetine, fluvoxamine,
a

paroxetine and sertraline, an rmaceutically acceptable salts thereof.

S““"]‘%&@Qﬁ@&%@%ﬁﬂ@lﬂ@&@? QE{%' k%!&}%’&?%d e&}%ﬁ] 'Hggvé’é%&‘f 3 not

limited to, grow hormone a}_gé)nlst e.g. A e use o

HH‘rBBﬂﬁ‘c’ﬂ”é’fSFB?‘?hﬂFa"Fﬁ?‘ﬂh‘é %{nmewféam %@&W&ﬁﬂ@%m formula
treathshtanduprdbettionsf ahesitydhaa patiehtvho igealso receiving
treatment with a compound selected from the group consisting of a lipase
inhibitBie ancariarectip agehtifdoselective derotanifrewptake inkiliorsanidr the

20 %ﬁ%ﬂ& g?@t]iﬁfé%ﬂﬁéﬁ%mﬁlﬁtbw@%&E?Qﬂ%’pﬁ%d?@ﬁﬂ%s@%ﬁ%m?eqtment

ent inve
Th an antdabetic agent is also an object of the present invention.
[t is a further preferred object to provide a method of treatment or prevention of
dyslipidemias in a human which comprises administration of a therapeutically effective
amount of a compound according 1o formula I in combination or association with a

25 therapeutically effective amount of a lipid lowering agent.

The term “lipid lowering agent” refers to compounds selected from the group
consisting of 1) bile acid sequestrants such as cholestyramine (questran), colestipol
{colestid), and the like; 2) HMG-CoA reductase inhibitors such as atorvastatin {lipitor),
cerivastatin (baycol), fluvastatin (lescol), pravastatin (pravachol}, simvastatin {zocor)

30 and the like; 3) cholesterol absorption inhibitors such as ezetimibe, and the like; 4)
CETP inhibitors such as torcetrapib, JTT 705, and the like; 5) PPARw.-agonists such as
beclofibrate, gemfibrozil (lopid), fenofibrate (lipidil), bezafibrate (bezalip), and the like;
6) lipoprotein synthesis inhibitors such as niacin, and the like; and 7) niacin receptor

agonists such as nicotinic acid, and the like.
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The use of a compound of formula | in the manufacture of a medicament
for the 25 treatment and prevention of obesity in a patient who is also
eatment with a a lipase inhibitor, preferably with

II/I% %pstatrn is also an object of the present invention. PROAERAIR
preferred object to provrde a method of-tA@atment or prevention of Type I
drabetes (non |ns ggdpﬂndent diabetes mellitus (NIDDM)) in @ human
which”56 8B HESRRR BF BT R e rré‘%ﬂrfum
@fm@@mmn@m&@rdmgquémh edbniiis gehuimd o op assdciatiodivgtic formula

therapetticalby effestire amounbohaofipagaiinhibites paricularly, wherein
the lipase inhibitor is tetrahydrolipsLatin. Also an object of the invention is

the m@ﬁ@&@éﬂ%ﬁﬂ@@&é%ﬁfﬁﬁ@?lﬁ'my HRNEANS L SERRIAR AR ment for the
%e%uentral a mrnrstratron %I’ CITI ound accordin %to formula l.and a

Ihase 35 MKiBRor Barich FRHGUPRATALER W00 808518 treatment
mefrrelﬁzéé}weerlsggene is rﬂr@ arfatist préfe pegaoisjseeidiprovide a

method of treatment or prevention of Type Il diabetes (non-insulin
depenitent dicthetesefretitudidiDDM)Yidea mathad whichtcemprisesrention of
adpyAisiiaiion ehatherapeaicaty alfeclivei ARl SamBPRUNELIly cffective

accordJ[an to formulal in cambin |on or association with a theraQeutlcall
OUun a COIXL l%nd according 1o m ulali cﬁ}lnolnithn O]i a 61: 101 WITIT a
effective amou anti ‘drabe IC agent. Theterm "anti-dia

é@eﬁPem@t%f%ﬁ%amra%l*seré&éatrr%%eﬂ@m%ns.snng of 1)

PPARY agonists such as pioglitazone (actos) or rosiglitazone (avandia),

and thefike D) diguimeeensirenges metfophnird (plasoph ey mnagting lileéers to
Iprspifonyduebasegdainas glibanclamidenglimepitidedtamand)ngipiaidenzyme

I I I h
Zﬁ%‘?ﬁ?ﬁ%ﬁ%@ﬁ%@%ﬁﬁ A AR

SORRE! \Wﬁgf AR &e%%petr\i} TREHBRE Stira
pARdeT Vikdagtivtin), Mic048 1 BMSl4 7t 8rilSaitagliptinh &l @8K284Avik), and
artdrﬂb@ fikanghiieokinase astiatars Suehasine compaungds (discloged

%9{1‘% 99’?&% 9% and the "kﬁ E)sart%I‘gCO"'dﬁf%eI”IIéQI %S(S“C%‘dasﬁ

aca ose ( 0se) or ml% yse SO an O

t‘ﬁ“ésrﬁrréh%w’rél iy d%%f&ﬁseaca%v% Rﬁ‘él’l%‘i‘ﬁ%hﬂéﬁ%tf% ) such as
Sephrste drsegueritiskadministragioncbfimlobpouny acootdingtofoimula

bandadhararsuticalypiettive.amountfian %Ik&@mglﬁgﬁﬁrﬂopressor;

toprol-XL}, nadolol (corgard), penbutolol (levatol), pindolol (visken), propranolol

%7599

(inderal), timolol (biockadren) and the like; alpha/beta adrenergic blockers including
carvedilol (coreg), labetalol (normodyne), and the like; alpha-1 adrenergic blockers
including prazosin (minipress), doxazosin (cardura), terazosin {hytrin},
phenoxybenzamine (dibenzyline), and the like; peripheral adrenergic-neuronal blockers
including guanadrel (hyvlorel), guanethidine (ismelin), reserpine (serpasil), and the like;
alpha-2 adrenergic blockers including a-methyldopa (aldomet}, clonidine {catapres),
guanabenz (wytensin), guanfacine (tenex), and the like; 4) Blood Vessel Dilators
(Vasodilators) including hydralazine {apresoline), minoxidil (lonitren}, clonidine
{catapres), and the like; 5) Calcium Channel Blockers including amlodipine (norvasc),
felodipine (plendil), isradipine (dynacirc), nicardipine (cardine sr), nifedipine (procardia,
adalat}, nisoldipine (sular}, diltiazem (cardizem), verapamil (isoptil}, and the like; 6)
Driuretics such as thiazides and thiazides-like agents, including hydrochlorothiazide
(hydrodiuril, microzide), chlorothiazide (diuril), chlorthalidone (hygroton), indapamide
{lozol), metolazone (mvkrox), and the like; loop diuretics, such as bumetanide {bumex)
and furosemide (lasix), ethacrynic acid (edecrin), torsemide (demadex), and the like;

potassium-sparing diuretics including amiloride {midamor}, triamterene (dyrenium),
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The use of a compound of formula | in the manufacture of a medicament
for the 20 treatment and prevention of Type It diabetes in a patient who is
_also receiving treatment with an anti-diabetic agent is also an object of

Wﬂ}@?ﬁ%&@ﬁ? invention. It is a further preferred object to provic})ecy SthEEor”?

treatment or prevention of dyslipidemias’in-a human which comprises
administration of a therapeuticalg{ effective amount of a compound .
AREBRAKG RS FIAMMROT oA dHGRF BIIRSBUENER Wit the e 7) Tyrosine
tHedapelticdlhh dffectiiecanimgntefyackpid {dwesing agetite The $enietiipid
I@Wﬂ@g@ﬂ_@@thﬁ%ﬁﬁéqmmﬁ@@ﬁ@@Jﬁ%{pa@wcm-mﬂgist_ing

oL Ble A seestiants puch g5 halestyramine (guesiap olestpa) ana

oles -CoATe ase Inhibrtors suc

- disiastaitin UipRA deriraSEtm b AYEor TSR 11IE3E9 | Prhvadialinl 65

ravachibd), simvastatin (zocor) 30 and the like; 3) cholesterol absorption
inhibitors such as ezetimibe, and the like; 4) CETP inhibitors such as

torcetpapilnIdtic£08% adhihadike i ShP RRARaRgonisisIsUcb @5 for the

eclofibrat fibrozil (lopid). fenofi ipidil), fibrate zalip),
s e SR A PO | SR BERALRS formula
HR@thth 7 RF A TS CHBTEY  ARAHACS AR LIRSS EG] Mnd the like.
WO 2008/015125 PCTIEP2007/057599 -32 Also an object of the
inventids 5t hiethbaas aeisurbda hisols fortHEcswisaneedisament for the
separate @ﬁ&@fﬂ:ﬁ_&ﬁﬂ ahad mip&ﬁtéaﬂm of alﬁza'r_&mum ia_ats@rfﬁttgvﬁﬁ Joreatitant
Landa therapsuticallv.efiective.amauntaia dipiclIowering agens, The use
of a compound of formula | in the manufacture of a medicament for the 5
treatment and prevention of dyslipidemias in a patient who is also

receivingIiteatment owith,e InidhIawerng asiia . Alsenan pRIeELEL Ry

present jnvention. It is a furthey preferred .object to provide a. method of
SR B BASUERN 1y EHGAR R ) PORAR R LAPRBriRg. ben

i ibeatierronaHefapetifcalp efféetiveiamoust ot hidemipsdnigeeptor (H2R)
aacqshingstonthemnieci-do gomkination or association with a 10
therapeutically effective amount of an anti-hypertensive agent. The term
"a n tipreiensive-a0en cati-aloadiRiassuis wering agentiivalersie
CSQ%%‘&%%?%?%S@ Elit))m the group consisting of 1)

ng tensin.conver Ing’Enzyme (ACE) Inhibitors including benazepril
?Etﬁns(j_r]i),sga&tl i oteg e alta rﬂ] (;/g;otec), fosinopril (monopril),

a_

Saturation binding experiments were performed using HR3-CHO membranes
prepared as described in Takahashi, K, Tokita, S., Kotani, H. (2003) J. Pharmacol. Exp.
Therapeutics 307, 213-218,

An appropriate amount of membrane {60 to 80 pug protein/well} was incubated
with increasing concentrations of "H(R) a~-Methylhistamine di-hydrochloride (0.10 to 10
nM . Non specific binding was determined using a 200 fold excess of cold (R)a-
Methylhistamine dihydrobromide (500 nM final concentration). The incubation was
carried out at room temperature (in deep-well plates shaking for three hours). The final
volume in each well was 250 ul. The incubation was followed by rapid filtration on GEF/B
filters (pre-soaked with 100 pl of 0.5% PEI in Tris 50 mM shaking at 200 rpm for two
hours). The filtration was made using a cell-harvester and the filter plates were then
washed five times with ice cold washing buffer containing 0.5 M NaCl. After harvesting,
the plates were dried at 55 °C for 60 min, then we added scintillation fluid (Microscint

40, 40 microl in each well) and the amount of radioactivity on the filter was determined
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15 perindopril (coversum), quinapril (accupril), ramipril (altace),
trandolapril (mavik), and the like; 2) Angiotensin Il Receptor Antagonists

%Hgmq andesartan (atacand), eprosartan (teveten), |rbe§, &%20 /057599
éé]vapro) osartan (cozaar), telmisartan (micadisc), valsartan |ovan

and the like; 3) Adrenergic Blockers (perpheral or central) such as the
% %ﬁgnerglc blocke k%ﬁgdm ac butalot (sectrol), atenolol
BTG B BRI BSOS (e AR HABR IS,
fetbprdlok(lopressor; toprol-XL), nadolol (corgard), penbutolol (levatol),
pindolol (visken), propranolol (inderal), timolot (blockadren) and the like;
alphaletenadirefierdi¢ hlocKersHiddlpHing: cadveditdl XCgteg)s talietaiot 4.
(normodyne), and the like; alpha-1 adrenergic blockers including prazosin

(minipresE)ngexazes0 (eardural @ razosintysiaM 23 ¢Clx6H,0 and 0.5 M NaCl
B@pﬂgxybenzamine (dibenzyline), and the like; peripheral
adrenergic-neuronal blockers including guanadrel (hylorel), guanethidine

(|sm(i}|n3i reserpir ine (ser and t?%g alpha 2 adrenerglc blockers
11, TIVELSEe ag0nIsl ’6 ncreasmcr
including a-met IIldopaﬂ? domergy clonidine g:a apres), aben

Wﬁ@ﬁ)ﬁ@h@ﬁf@%&fﬁ%&@%ﬁa Yenike )t@@%@r»vé@@vmm‘éwere always
(esasbiiladors} inclu dingihy dralainine (apregotine)brumrexXidik (onire iR 3-CHO
Eﬂmﬁ@%%ﬁ%ﬁm%‘éaumm?ﬁ&%ﬁmﬁ Q@IQMBQ% ! E@d etgﬁldm of
Iod ine (nory )“felod iné plen |srad| %1;/ |2)
nlcar plne C\g{;r rll%cg(b) dfoarplr}g {hP6EarGia s I%tﬁrerﬁ% %)ﬁs X me in
8ﬁt\a§1ém@arammqm%p%ﬁ p(1é4fphb)1héﬁﬁmﬁte liker )i lmkﬁ@m@%@hra% Kd).
thiazigesifinblitdiazidasJikeragents;singludigrbidsaahiarotbiazicg. -

g\qm{}qg'{&g}nmgc&%jg@bmag;hiazide (diuril), chlorthalidone (hygroton),

indaparnide 35 (loZol), metolazone (mykrox), and the like; loop diuretics,

such umetani x) and.fu osemlde six), ethacr aC|d
(edec‘%ﬁn)p toPseur%?d%ideﬂsg 3 az “and %Colnlgem(ﬁasitl}u(rfﬁ@pgnn %m?e}fmds that

AOVE R ARRBHIGE BhidAmbi H%@%ﬁ@@?@ﬂ%)eW@@%th@mme
RGMEPRORY 57593 x:38ispiro mpeactog eofatdactine) yandsthening 10 points

E@qa%m%% %symg@ﬁ)\%mg thexlike? 1), H{iéipﬁm'fbfgmfly&%@z M bébﬂ'&Q;f;ng whale
Ifﬂ%%ltors rg|1Cr’(1:“{1: ng.' (!W%VYL%%% @dirrﬁglf)% % a%f I%%%af% é@%@ﬂ atril),
é&é@ﬂh&ft@maﬁpha 1B@Lﬁtrsﬂfdsméﬁnywd?@saoﬂcgémmmsema gf a plo
tifelikegarich 8) EniotbelianAntagonisis: ipeltsing: Kzosentans(RED&1AR H)ﬁferent
E308162 ARG, lIke Al PRISCLES, INRJIAYENERMLIS IR REINOR BT (Cheng,
ges e e RRPY R B chem Pharmacol 22, 3099-3108): Ki = 1C50 / [1 + D/Kd)
wherein D is the concentration of the radioligand and Kd is the binding constant for the
radioligand binding to the receptor under the conditions used in the competition

experiment.

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, most preferably of about 1 nM to about 20
nM. The following table shows measured values for some selected compounds of the

present invention.
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simultaneous, separate or sequential administration of a compound
according to formula | and a therapeutically effective amount of a
anti-h&ﬂertgnsive agent. 10 The use of a compound of formula | inthe
maltiacidre of a medicament for the treatment and prevenlli)gt:r 20071057399
hypertension in a patient who is also rec#iving treatment with an
anti-hypertensive agent, is also an object of the present invention. As
described above, the compounds of formulg;l(ané) their pharmaceutically
acceptable salts possess valuable pharmacological properties.

Specifically, it has been @gﬁgg@@that the |ceympounds of the present
invention are good histamine 3 receptor (H3R) antagonists and/or inverse
agonists. The followingjtgst was garried outinorder to determine the

activity of the compounds of formula (1). Binding assay with
3H-(R)a-methylhistamine 20 Sfit &atlon binding experiments were

performed using HR3-CEI@We‘Fn%raneS preépared as described in

Takahashi, K, Tokita, S, Kotani; H.(2003) 3. Pharmacot. Exp.

Therapeutics 307, 213-218. An appropriate amount of membrane (60 to

80 g protein/well) was incubated with increasing concentrations of
3H(RI&EMem R mire M Relnssde o ioce L e mmpundspshsdfiesent
himehing vas ydletexmineditisih ghac2Qb foldiexcess af, aaltlifR)8o assays that are well

M%‘JM' msﬂ?m&@e[:@&hé&%%f& PR RARM {H@ﬁgyﬁem@ﬁ@ﬂ}ng&gtmai agent for
incubation was garne_d P&lﬁ%f’;l rooirjn tem&era&;g in dge%%-well lates
SHaking TOr e ROUrE]. e AT Vol i BRER Wl WaE ™50 Bl The
ibatsatisFoiadifoliseed setapid ftrstiondnas FYBefittais ¢pdsmsisakat with
108:pltofl &50enRE Itire Toik bth ik shakind>at2@0 rpm for two 30 hours).

The filtration was made using a cell-harvester and the filter plates were

then M&M(fmmﬂgimdgg Galdoaashing buffer containing 0.5 M

NacCl. After harvesting, the plates were dried at 55 C for 60 min, then we

addeqt%i@@H&quﬂﬁﬁge@%}s;ﬁ%gmo%%%gm&r@LJ@&%M%!'}v@ga;@%xed (by
amount of rad oactgll%on the %Iter (\ivﬁgs determln?eld WO 20%8/0 125

TR0 07808 RS kAt tBp R STHES SHPEHa ﬂad}ﬁal fagderels
foranvs s ar b0 byrirstaotn nemnpetattirelBivdimipBlaffehide mih the test
IsispdGAdpit cE. daalnddd MM IMAGIZxA6 bh2pirk 7ike M ashingBufiers 50 by eye or

M Jisitd)ipbh Ga AR R MM-MaACI xR 70 and 0.5 M NaCl

Method for Measuring Triglyceride Levels

hApoAl mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by
either eye or tail vein) and grouped according to equivalent mean serum triglyceride
levels. They are dosed orally (by gavage in a pharmaceutically acceptable vehicle) with
the test compound once daily for 7 to 14 days. The animals are then bled again by eye or

tail vein, and serum triglyceride levels are determined.
Method for Measuring HDL-Cholesterol Levels

To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped
with equivalent mean pilasma HDL-cholesterol levels. The mice are orally dosed once
daily with vehicle or test compound for 7 to 14 days, and then bled on the following day.
Plasma is analyzed for HDL-cholesterol.

 The compounds of formula (I) and their pharmaceutically acceptabie salts and

esters can be used as medicaments, e.g. in the form of pharmaceutical preparations for
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5 pH 7.4. Indirect measurement of affinity of H3R inverse agonists: twelve
increasing concentrations (ranging from 10 pM to 0.3 nM) of the selected

W%%‘Hﬁ)ounds were always tested in competition binding experiments usin

WtaH& of the human HR3-CHO cell line. An appropriate” SriBEHIGHEs75%
protein, e.g. approximately 500cpm bind#tg of 10 RAMH at Kd, were
incubated for 1 hour at room temperature in 250 | final volume in 96-well
SRifEalingsrasEnker PRI RV NE TS 11 PavdmENesHrbAtatismele
Kkehordignespecifie binding Es determinddetsidg g 208 fald ekeasgaitald

@@m&ﬂ%my{mﬁgaeﬂﬁ@s dihyere Q@&@&lﬂk%ﬂ?@%ﬂgﬁtm@f@rﬁ@%@a HAitories,

I%h n Cemratl%%:gﬁ?fflbp ﬁgt&tp n sd%léunds L ééf%lﬁ@%%lﬁl%& or topically, e.g.

de F’rfﬁ’ﬁ’é‘ 4 Btiﬁ“-‘él@eﬁwlamﬂidﬁléxpenment meaning concentrations
were spanning 10 points starting from 4.6 x 10-6 M to LO x 10-1 M. The
dilutiohhfaited wasti /2 15 forathewhttal sepesitidne contentfatiohiatwukicher

Safiennibisonafithetcagioligand JE(R)ar methy Nisaming is oltaingei(the
c%ﬁ%)o'&ngi?tg{p I (H’IrHWanbiethleHegB r%{?& 208 f&%Pe% P of the logarithm

the concentration versus perc nt inhibition meas dﬁ?eren
CORLBIFATOR P e CAIG Rt IR IS ARy W@H%‘H@C#‘ﬁugﬁﬁ?aﬁble
egidtiohq@thengicinPrrsddi N HE (k973), Binche mPharmacohdRvants.
3099-3108): Ki = IC50 / [I + D/Kd] wherein D is the concentration of the
radioligantlangd Ka iatheilindingoconstans dortheardeioligrad RiBAinG i rganic

@?ﬂ&%&%@&ﬂpﬁm&%@g@a@s %S&!—z'@o@?&@&@?@&%&%% 3‘@1 éHPrt‘%ic,
The comaoundsagft e present invention exhlbt K; valjr?es withi

e ran
SEUBART AM BB SAT PSABNE Wéf%"r&?:ﬂﬁ?"d?étﬁ i ﬁ?%?ﬁ%&% (o[4) mgees
aM kavd gabotin sprafenksly oitdhour tiaivhasc oo 38 filgklatostopreféraily, for

@izﬁb@l@l Tl abioy e M:is Hhe fefowing takleighawseagiadding on the

f t resentl ve tion.
SR S RS L0, P W o

31?15‘6@%%15@1 el s prigrials for't

are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier

e productlon of solutions and syrups

materials for injection solutions are, for example, water, alcohols, polvels, givcerol and
vegetable oils. Suitable carrier materials for suppositories are, for example, natural or
hardened oils, waxes, fats and semi-liquid or liquid polvols. Suitable carrier materials for
topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polvethylene glycols and

cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
mmproving agents, flavour-improving agents, salts for varying the osmotic pressure,
buffer substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants,

The dosage of the compounds of formula (1} can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 mg to about 1000 mg,
especially about 1 mg to about 100 mg, comes into consideration. Depending on the

dosage it is convenient to administer the daily dosage in several dosage units.

The pharmaceutical preparations convenientty contain about 0.1-500 mg,
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Demonstration of additional biological activities of the compounds of the
present invention may be accomplished through in vitro, ex vivo, and in

VIVO assag/s_ that are well known in the art. For example, to demonstrate

Winédida

%f of a pharmaceutical agent for 5 the treatment oft CT/EP200T/057599

obesity-related disorders such as diabeté&8,-Syndrome X, or

atherosclerotic disease and related disorders such as hypertriglyceridemia
ARBCFRIIE Fchid RS tBeeiia CHRRPRIRANM § 5884 S nay be used. Method for
Measuring Blood Glucose Levels db/db mice (obtained from Jackson
LaboratsrieSoBaatstbaiense)y aie Bledrtsy hiopsitsat eyerdioinveiv: alathil.
greuped, accarding doiaguivalestimesn blopeiglugpselawels. They are

dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the
test compound once daily for 7 to 14 days. At this point, the animals are

bled again by eye or tail vein and bipoghglacose levels are determined.
Method for Measuring Triglyceride Levels 15 hApoAl mice (obtained from
Jackson Laboratories, Bar Harbor, W&}afe bled (by either eye or tail

vein) and grouped according to equivalent mean serum triglyceride
levelsihbgy are dosed arglvdh r%ﬁarg%nl@ipﬁﬁﬂﬁéﬁzﬂ@ﬁ%/ ascapiaie in-1-
vehicle) with the test.,compound once daily for 7 to 14 days. Tﬁe animals

are hen bR as éjiﬂcgilogeﬂc/[e or tail vein, and serum triglyceride levels are
determined. 20 Method for Measuring HDL-Cholesterol Levels To

deefih me A DU -CRoReRraI B RS HA G RT Mide ardbled and

grouped with equivalent mean plasma HDL-cholesterol levels. The mice

are orallyidsseaioneés gaiy Wikt bpRskE asith pesuptrdeiatlycraalable), 0.96
delys; andothen blech oyl theptotoivingdaycllabmadsanalyzed Sor mmol} TBTU
E&k%}ér%;gleﬁuﬁﬂ{gg g)?;}émeiﬁ?@qﬂgl q@fkﬁ\a@isf%g?iﬁafgplgg%tggg% Stem perature. After
R NG L f H eY of e cBUh i e Gn ek Rye mistur
2008/ Bs A5 EE THED200T0S FEYS cghtertdralspardmeiahommpicathed with
athuinisiration dfibeyranassadministereehtarexample, PRI &4 ilrified
tedaim sLiaRiete. farE YISl ARdReRGIH 805 S 961AING 0w Do,

>apsules, solutions, emylsions or suspensions, rectally, e.g. in the form of
s |

. Uly .
Dstoties s Bardhiaraly ¥, 6 IR 98 GFinERRGHSBIatHrS G vons 164 &
irlsibaf soiutioneyoptopidalyigh (ye! B instiE fodh (of oin s AtSyiEfEams or
oils.
b) Step 2: [3-(1-Isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)- 1H-indo}-6-y1]-(4-isopropyl-

piperazin-1-yl)-methanone; hydochloride

A mixture of 0.2 g (0.8 mmol) (1H-indol-6-y1)-(4-isopropyl-piperazin-1-yl)-
methanone and 0.23 g (1.48 mmol} [-(2-methylpropyl)-4-piperidone (commercially
available) in 1.6 mL 1.42 N KOH/methanol solution was stirred at 50 °C for 17 h. Water
and ethyl acetate were added and the mixture was extracted with ethyl acetate and the
combined organic fractions were washed with NaCl {sat. aq.), dried with Na,SOy4 and
evaporated to dryness. The residue was purified by column chromatography on isolute
eluting with a mixture formed from DCM, MeOH and NHj; aq. to vield after
transforming into the respective HCL salt by addition of HCl in MeOH and
precipitation from i-propanol and diethyl ether 0.19 ¢ (58%) of the title compound as
light yellow solid. MS (m/e): 409.3 (MH").
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The production of the pharmaceutical preparations can be effected in a
manner which will be familiar to any person skilled in the art by bringing
the described compounds of formula (1) and their pharmaceutic

>ribe all .
WQ&S&%{’&M“ into a galenical administration form together Witﬁ%ﬂﬁ%ﬁ%ﬁmahgg

non-toxic, inert, therapeutically compatit 10 solid or liquid carrier

materials and, if desired, usual pharmaceutical adjuvants. Suitable carrier

materials are not only inorganic carﬁéﬂﬁ%?&ials, but also organic carrier

materials. Thus, for example, lactose, corn starch or derivatives thereof,

teic| ! deehHE apiteoits Salts [dar bl luged a4 -tumieriatensis fof tdblgghanone;

tedtedHiabigss, dragees and hard gelatine capsules. Suitable carrier

materials for soft gelatine capsules are, for 15 example, vegetable oils,

waxes, fats @nchsemi-$elid e higuid polyals-(ependingipn4he - nature dfs-vi -

e actis Ingrediont no caiars Aig. NANeVRA,IRgUIRd I iDe 2880 RS, over
elatine égp Lﬁeéi ‘Suitable carrier materials for the proa}uc %bn‘o? ) :
sHitioHE dna Ymbmaifanelfaxdip i, ipeie e HER8IR s Hiss 8! titten and

sughingnd thedikdySuitdblectarier timatdridds forsnjeptonsbiotionssrd Horitle

YRR WAL rRIGEROMSHBRIYGISe SlYeerakanc ) vegriablg Qls-(Suitahieo,)

carrier materials for ,suppasitaries are, for.example, natural or hardened
of sf,}(/1\??éc>1<":”’eas‘,1 gf{%n%%?%erﬁfflfﬁd\fﬁp6Hf§Uiglﬁiﬂygi‘s. Suitable carrier materials
for topical preparations are glycerides, simi-synthetic and synthetic
glycerides, hydrogenated oils, liqui es2liquid paraffins, liquid fatty
alcohols, sterols, polyethylene glycols and_ cellulose derivatives. 25 Usual
StabinPERRY pPEsErv RtV Wsttin SHars RSy AgbntdTdeididahicpnethanone;
impratingdgents, flavour-improving agents, salts for varying the osmotic
pressure, buffer substances, solubilizers, colorants and masking agents
andrantioxidapts3aineivieziconsidemtivnas pharmaseuticaladievantsin-4-vl)-
e: ageof ‘ 0 formula (1) can vary within wide limits
gggﬁ%%ﬁg%%%%ﬁ%ﬁggg%é%@é%gg tl)((ga)[ﬁc?c))entrolled, the age and the individual
conditjon of, the patient and the mode of administration, will, of
o e R b i 1256
E3radte patiihts bkl desals-sF dolspar vyl s iBesu1 bob gthanone;
espediatyialhduthphgltatapaitiofing cpmeslinte pensiddration(1FH-indol-6-

Depending.on 1he A95a98, i iscanyenienidq admipister e dailkdosage

in several. qp;s%giei %gs\f (Th?_pbl%%%ﬂg%gcal preparations conveniently
g%‘r’%%%?%\“a%ao&t FE Mg WE 2 1 PC17EP2007/057599 -37

b) Step 2: {4-Isopropyl-piperazin-1-yi)-[3-(1-isopropyl-piperidin-4-yl)-1H-indol-6-yl}-
methanone; hydochloride

According to the procedure described for the synthesis of {3-(1-isobutyl-piperidin-
4-yl)-1H-indol-6-yl]-(4-isopropyl-piperazin-1-yl)-methanone; hvdrochloride (Example
2) the title compound was prepared from (4-Isopropyl-piperazin-1-vl)-{3-(1-isopropyl-
1,2,3,6-tetrahydro-pyridin-4-yl)- 1H-indol-6-yl }-methanone; hydrochloride through
hygrogenation, MS {m/e): 397.4 (MH"),
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preferably 0.5-100 mg, of a compound of formula (1). The following
examples serve to illustrate the present invention in more detail. They
are however not intended to limit its scope in any manner. Examples

WB 2(}08/(|1 1I - PCT/E 2007/037999

[3-(1-1sobutyl-1,2,3,6-tetrahydro-pyridin-4$4)-IH-indol-6-yl]-(4-isopropyl-pip
erazin-I- yl)-methanone; hydoc'hloride a) Step 1:
(1H-Indol-6-yl)-(4-isopropyl- piperazm%@%ethanone A mixture of 1 g (6
mmol) indole-6-carboxylic acid (commercially available), 0.96 10 g (0.7

mironbo@lpkdpyh-isiseridine (Eskianieroidy- tvitlabld); @ wglepsmmm)mn 1-
TBThktAamnebdeg (31 mmol) DIPEA in 30 ml THE was stirred for 1 h at room
temperature. After evaporation of all volatiles Na2CO3 (10% aq.) and

ethylcacetate wasadded, SThe-mixivse, wamextracied with ety acsiateacid

and the combined organic fractions were washed with NacCl (sat. aq.),

ggebd w&gﬁggﬁ@&e}g%@ﬁ%@é&%@ﬁﬂg@%e Ihesr@%tfee ‘{V?st%l?b'ﬁlf 190 3.6-
ili Wi Xtu

Siie froH’B%NI ')Me T %%cj Ié)lliég 'ﬁ%py?@?ﬂkjé’fﬂgerre%}ﬁb}ﬁ@ngﬁ fas

EoRnsPled fT BT Nadtois 2605 {oTORIThG Herreppulindrasiitght-6-

yeHow-sal lzd:szSo(m{ﬁ}c&EQ Sr{NHBLY) bhStepedzyl-4-piperidone {commercially

[g‘gaﬁgpb@gl&@)%@geﬁtr ydro-pyridin-4-yl)-1H-indol-6-yl]-(4-isopropyl-

plperazm [-yl)- methanone hydochloride 20 A mixture of 0.2 g (0.8 mmol)
|nd 4-isopr az [)=.m qre

mmofl‘jJ I?(égr%/et Wi }%%)%)%ygfggr% gne gg?ﬁrr}nie ally 51%2? : Iéf ﬁl(lsgl ey

PRONROHIEHAHE Yolution was stirred at 50 C for 17 h. Water and

ethyl acetate were added and the mixture was extracted with ethyl acetate

and tHecephiine theyantd fractioribre ferwashiadbeithal ACT-(sdolayy),) - (4-

ahigdopilhplyazS04 andi2eemaneretechipldryoesst  khe desiebapyasd was

vifiecsolmn shromatoaraty g %glu!ﬁ UG IR i acia

ormed . irom er trans orming in 0
ﬁéépégﬁvew& )-BHIE lﬁﬂ%ﬁﬂa’m %mv AP -drid (Prédipitatto ﬁ\%rh

i-propanol and diethyl ether 0.19 g %8%) of the title compound as light
yellow solid. MS (m/e): 409.3 (MH') E4§012088/015125

PCT/EP2007/057599 -38 Example 2
[3-(1-Benzyl-1,2,3,6-tetrahydro-pyridin-4-yi)- 1 H-indol-6-yl]-(4-cyclopentyl-piperazin-

I-yl)-methanone

According to the procedure described for the synthesis of [3-(1-benzyl-1,2,3,6-
tetrahydro-pyridin-4-yl}-1H-indol-6-yl}-(4-isopropyl-piperazin-1-yl)-methanone
(example 4, step 2) the title compound was prepared from 3-(1-benzyl-1,2,3,6-
tetrahydro-pyridin-4-yi}-1H-indole-6-carboxylic acid and 1-cyclopentyl-piperazine
(commercially available). MS {m/e): 469.3 (MH").

Example 6
(4-Isopropyl-piperazin-1-yl}-{3-(1-methyl-piperidin-4-yl)-1H-indol-6-vl }-methanone
and Example 7

(4-Isopropyl-piperazin-1-yl)-(3-piperidin-4-yl-1H-indol-6-yl)-methanone;

hydrochloride

A mixtare of 0.2 g (0.45 mmol) [3-{1-benzyi-1,2,3,6-tetrahydro-pyridin-4-yl)-1H-
indol-6-yl]-(4-isopropyl-piperazin-1-yl)-methanone, 0.1 mg Pd/C (10%) and 0.42 ¢
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[3-(1-Isobutyl-piperidin-4-yl)-1H-indol-6-yl]-(4-isopropyl-piperazin-1-yl)-met
hanone; hydrochloride 0.18 g (0.4 nmiol)

WE 1- |sobut I-1,2,3,6-tetrahydro-pyridin-4-yl)-1H-indol-6-yl]- 5
4-]

’sﬂggjrldﬁ/ -piperazin-1-yl)-methanone; hydrochloride was h{}ﬁ?[élépezﬁg&%%%

with H2 over Pd/C (10%) in 50 mL methéthel for 18 h at room
temperature. After filtration and washing of the cata C?/st with methanol the

BITRIEA WAL AP b8! ¥y BELORRRARIWES R SURAWE ERAEITRed
fronp eptopardicandtdiethyd fetiveraangs tledn B Livegv(® 296p onaisdyieldedas treated

|i9ﬁ'l§ yelownsplidd Mﬁ&éﬁé@ﬁnﬁﬁlﬁt waal;aﬂipem@ % dryness. The reszdue was
umf:lJ %’)?fﬁap ﬁ) ﬁlzl i g c?m%%sl IS9P 58'%}1[&3 QFI;J%Ing xff]itxl)w 111’!_!){"[{}1(1 eo (_)n_l elil from
(@Eq%%%ﬁwb Q%ﬁ F%h[@?iiué/&ﬁﬁ%@ﬁ@ B statiaRighelpyrresagipn of
IdsieghotG-3llf emethaniopedinydroahdaride by m@e@}dnﬁ@mdbﬁ)pybpqﬁm;; I-
%@s% qliﬁelaflm%&ﬁﬁllgasygf [?H(;lnzﬁ@twtgi %ﬁgfgaﬁo%t(%gfv@e BY'MS (m/e):
in- in P Zi
e R R R S e T eSS -
Gpp.qi%@o‘f _ng/qiﬁ(zzpig@phyé)qc éy%pz ﬁxmwwé{ﬁ%@ﬁéebﬁéa 2 (MH™) (converted
Ir(aptedyt:Spineridonspécommercialylavdilable) btV Simie) SOD3HMK hnd

%@(ﬁ%r?‘&%]%equ ent evaporation).
(4-1sopropyl-piperazin-l-yl)-[3-(i-isopropyl-piperidin-4-yl)-1H-indol-6-yl]-

methanone; hydochloride According.to thq: ocedure described for the
synthesis of [3-(I- |sobuty| plpendm.%:’*m———”ig

|ndo 6-yl]-(4-isp meth n rochloride

e e I AR RS R
(4-1sopropyl-piperazin-I-yl)-[3-(1-is
1,2,3,6-TRHHH; d}fooﬁw.&ﬁw;lqw%&b1b6*vﬁl rhéthanisHeN Fdreerididt L) - 1H-
tncighy Rygrogenption.- MS (mife)! 3070 (MHONAMG! 2008/B18128)%) in 25 mL
REHERZAPH Q@I@%@ﬁz{t&?@ﬁﬁ@ﬂ@ Bak31G-BER at 60 °C. After filtration of the

ék&g%%g%éﬁ% i gfé’s gé%%'r%é‘dy A bhindql6-yll -(d-isopropylpipgrazinel. )
@ﬂ(fi AGERLYY ?W@iméﬂ%ﬁw@wﬂ@%ﬁ@ I MLhserstenscRIBERY Ry dsigh solumn
Alkcordingtetyeprogedihe: described for dheosy idiagi MFOH and NH; ag. to vield

[l 45903t iPo? @ combined product fractions 0.195 g g (80%) of the title compound
as white foam. MS {m/e): 381.3 (MH").

Example 9
{4-Isopropyl-piperazin-1-yl}-(3-piperidin-3-vl- 1H-indol-6-vl)-methanone

A mixture of I g (6 mmol) indole-6-carboxylic acid, 2.3 g (37 mmol) KOH pellets
and 4.5 g (19 mmol) 1-benzyl-3-piperidone in 25 mL methanol was heated to reflux for
65 h. After evaporation of the volatiles water was added and the pH was adjusted to
pH=6. The precipitate was filtered of and triturated with ethyl acetate and THF. The
combined organic layers were washed with NaCl {sat. aq.), dried with Na;SO, and
evaporated to dryness. 2.4 g (7 mmol} O-benzotriazol-1-yI-N,N,N* N’-
tetramethyluronium tetrafluoroborate (TBTU), 0.96 g (7 mumol) 1-(2-propyl)-

- piperazine, 6.5 mi (38 mmol) diisopropylethylamine (DIPEA} and 100 mL THF was

added and the mixture was stirred for 16 h at room temperature, Na,COs aq. was added
and the mixture was extracted with ethyl actetate. The combined organic layers were
washed with NACI (sat. aq.}, dried with Na,SO, and evaporated to drvness. The

intermediate was concentrated through column chromatography on silica eluting with a
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tetrahydro-pyridin-4-yl)-1H-indol-6-yl]-(4-isopropyl-piperazin-1-yl)-methano
ne; hydochloride (Example 1; step 2) the title compound was prepared
from indole-6- carboxylic acid (commercially available) and |

WO EHSG A N peridone (commercially available). MS(m/e): 338G (KR /4G5

b) Step 2: -41 -

[3-(1-Benzyl-1,2,3,6-tetrah droBPyrldln -4-yl)-1H-indol-6-yl]-(4-isopropyl-
OIS ATy it RAOh BB 6 prest st i des sribied teRithe
Syratteesis 06:¢l Heindob 6ryl (did sojarapy |5piper &Zit: { 194 -methadednad the

(I%asam@% }ﬁrﬁgée)nm@dtwﬁhCHquwaa% Rrenpred frem filwation of the
(tl nz I1,12]5{36 -tetrah dro (5|d|n 41¥§> 'iimeIe -6- carbox

T B R R Toh s i e

(W/ﬁeﬁ?s @Mmmé 5q@fetrr5é¢fkthil @@M-t@h@ﬁywrmmgﬂayfrs were dried

MAthdek-66Y], Jes@exclepentyinpipatarisabieyl:rethamedeAteardingia the

QFQS%%% %%5%1{9% ﬁﬂ%ﬁﬁ%rﬂk@ﬁ%lﬁ%ﬂ Ih%e%)@f (gl% NH . to vield
te rah dro- P ndm-%ﬁ )-1H-indol- 6 -isqpropyl |pera2|n I a

o
BT ARBIA SLep AP ETRbReSHY 6 Glnas pregered o W e compound
3s(lishebryin 286 Métratyusespy fidih-4-y1)-IH-indole-6-carboxylic acid
and 1-cyclopentyl-piperazine (commercially available). MS (m/e): 469.3
(MH"). Example 6 25 Example 10
(4-1sopropyl-piperazin-1-yl)-[3-(1-methyl-piperidin-4-)rl)-1H-indol-6-yl]-met

haneneoandipample 41 (43s0psopytpipelpaitit-yh)A(31piperddinsdylhethanone
H-indol-6-yl)-methanone; hydrochloride A mixture of 0.2 g (0.45 mmol)

13- (| ﬁQﬂéﬁh;@%ﬁaﬁﬁgr@V@fﬂﬂW}'@mréb]ﬂ)ﬂ%h[pﬁ%razm 1-yl}-{3-piperidin-3-vi-

t /G (10%
oS SRR et L sty S0 AL B0 a0,
ﬁf@ﬂiﬂéﬁdﬁ&é@%&%@éﬁa@é@m H2 @t Barftoleds s grbsphivas added and the
temperaturgoiAftar Tiltratiod el tae patélys bihgashixtunewasreviapogaighyton silica

@R(Gﬁ«s%ﬁﬁeﬁﬁg{tﬂ(w%m%@%%% @M%Hﬁ%@@ma@%ﬁ%ﬁmﬂg aq. 1o
ﬂ)orrated to dr nesslr_ The reﬁldu %rlfled ash

I e\%% ration ¢ gée SRBRIGH R u?étlfjox}%l ritd 4§ 1 of the title

romatogr on sili
dféﬁ thaf (@@Waﬁﬁe%ﬁaﬁm/em@ﬂ% @A NH3 ag. to yield after

evaporation of
Example |1

[3-(1-Cyclopentyl-piperidin-3-yl}-1H-indol-6-yi}-(4-isopropyl-piperazin-1-y1)-

methanone

A mixture of 50 mg (C.14 mmol) (4-isopropyl-piperazin-1-y1)-(3-piperidin-3-vyi-
1H-indol-6-yl}-methanone, 14 mg (0.16 mmol} cyclopentanone, 45 mg (0.2 mmol)
sodium triacteoxyborohydride and 13 mg (0.2 mmol) acetic acid in 3 mL THF was
stirred for 16 h at room temperature. Water and Na;COs aq. was added and the mixture
was extracted with ethyl acetate. The organic layers were dried with Na,SO, and
evaporated to dryness. The residue was purified by flash column chromatography eluting
with a mixture formed from DCM, MeOH and NH, aq. to yield after evaporation of the
combined product fractions 41 mg (69%}) of the title compound as light yellow foam. MS
(m/e): 423.3 (MH").
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the respectively combined product fractions 48 mg (29%) of
(4-isopropyl-piperazin-I-
3-(1- methyl piperidin-4-yl)-1H-indol-6-yl]-methanone (example 6

Wé%}lé ﬁ] -2 (MH) and 127mg(72%) PC J’EP2 07/{3573)9
(4- |sopropyl piperazin-1-y1)-(3-piperidin4yl-1H- indol-6-yl)-methanone,
hydrochloride (example 7), MS (m/e): 355.2 (MHT) (converted 10 from the
free base to the respective mono hMe by addition of methanol
and HCI and subsequent evaporation). Example 8
(4-Cyeloparninpnserasin-1hyl)3- (Biphperiih Py idindintio Hg-yylol-6-yi ] -
smethasane A mixture of 0.3 g (0.64 m,mol) [3-(I-ben
zyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1H- 15
indol- ﬁ&%ﬁﬁg@@@@ﬁ%&&i@@ra@é@%é&k@%@% gsangt 74 ]de iperazm 1-
(09301 25 sl s Pydrogenated i o Jgtex 19018 1

ter ltration of the. the mixtu e was eva

aw%%énqLWéSregﬁaﬁréMa@lﬁré‘éféa wm%&w&ﬁﬁ%ﬁafﬁéﬁéé&u@r@mrﬁdﬂ idH-
amtbevappratethagain andsidsequishiydoprified:byMiash oldamD (MH").
chromatography eluting with a mixture formed from DCM, MeOH and NH3
ag. to yield 20 after evaporation of the@semipined product fractions 0.195 g
(80%) of the tide compound as white foam. MS (m/e): 381.3 (NH").

Exampled piarigqnpenytninerazin-iuyd)-( 'H?Jp@'i@ﬁr%vw =piperazin-1-yl)-

Iﬁ'}ét dol- 6€yl) methanone A mixture of I g (6 mmol.) in oIe- -carboxylic

aci qél%ng (37 nnmol) KOH pellets 25 and 4.5 g (19 mmol) 1

-benz piperidone in 25 mL methan s heated to reflux for 65 h.
Aftr 68 HRRR BF R VOlASEWa R s B EHRh R Welgpentyl-

adjestea- voyl@HEBmﬂhé@rséb@ata@W@sifmmm &yt triteteteehwitxathye 11)
@&etale andp btk The pegmbingdnrganislayers were washpd with NaGl 4-v1-
B8 to dryne 4 g (7_mmol)

enzc})t?l ?;ﬁ%@,l}}\%%%&ﬁr%gﬂ &?rér%?e ? or%ejr%{ ?et% uorc[ﬁ)I}()()rate
T‘E*FU?T@ @V&WOM§ (B 5y ’ngézﬂe 6.5 ml (38 mmol)
diisopropylethylamine (DIPEA) and 100 mL THE was added and the
mixture was stirred for 16 h at roori¥amérsture. Na2CO3 aq. was added
and the mixture was extracted with ethyl actetate. The combined organic
Idyersweretvaishet iwithyNACH {satclagen dhiptevithriNa2SOU -amdb!-6-yi] -
evaposated to dryness. The 35 intermediate was concentrated through
column chromatography on silica eluting with a WO 2008/015125

PCT/ EE@QQIHQW 'E_h%%rb%@du're described for the synthesis of {3-(1-cyclopentyl-
piperidin-3-yl)-1H-indol-6-y1]-(4-isopropyl-piperazin-1-yl)-methanone (example 11)
the title compound was prepared from (4-cyclopentvi-piperazin-1t-yl)-(3-piperidin-4-vl-
1H-indol-6-yl}-methanone (example 8) and cyclopentanone (commercially available).
MS{m/e): 449.3 (MH").

Example 15

13-(1-Cyclobutyl-piperidin-4-yl)- [ H-indol-6-v1} - (4-isopropyl-piperazin-1-vyl)-

methanone

According to the procedure described for the synthesis of [3-{1-cyclopentyl-
piperidin-3-yl}-1H-indol-6-yl]-(4-isopropyl-piperazin-1-yl}-methanone (example 1)
the title compound was prepared from (4-isopropyl-piperazin-1-vi)-(3-piperidin-4-yi-
tH-indol-6-yl)-methanone; hydrochloride (example 6) and cyclobutanone
(commercially available). MS(m/e): 409.3 (MH").
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mixture formed from DCM, MeOH and NH3 aqg. and used in the
subsequent hydrogenation step. 100 mL acetic acid and 50 mg Pd/C
€%10‘V Was added and the mixture was hydrogenated with H2 (1 bar) for
WEYSHT. After filtration of the catalyst the mixture was egfé(ﬂg?é? R
dryness. The residue was treated with wter, 5 Na2CO3 (10% ag.) and
extracted with DCM. The combined organic layers were dried with
Na2S04, evaporated to dryness aﬁé‘—%ﬂ%@e@ently purified by flash
column chromatography eluting with a mixture formed from DCM, MeOH
aprd INH3! bmﬁd%@W’%ﬂé’é&dﬁé@ﬁ@h@ﬂhé%émﬁ@m%ﬁ@ﬂa@ﬁfﬂaé%hs
0:¢818n630%) of the title compound as light brown foam. MS(m/e): 355.2
(MH+). 10 Example 10 (4-lIsopropyl-piperazin-1-y1)-
[3- (10@:&@%&@3@5'9uaz%cuﬁelelés@am)@b%yllﬂg@;m%%%ffsmtxwtﬁ)géég)[
ISOPro iperazin
S S T el
ﬁ1%‘l ;Eqaavuﬁfbwaﬁarwamﬁrqiﬂ #w&@@fﬁ%ﬂwwaw a@ @ I@Bﬁﬁté‘ﬂ -4-yl-
sorbentiviag pddethandetherdbpiriRiunedevajpdnatecit Heoresidueailias ailable).
Rusified.bys§ash calprmn chromatography on silica eluting with a mixture
formed from dichlormethane (DCM), MeOH and NH3 ag. to yield after

evaporation of the combined produ&{ﬁi%téq@s 36 mg (64%) of the title

compound as off-white foam. MS (m/e (MH3). Example 11 20
- Crsiopa piperdin L ek . aprony pbsrpiyt -

(AStEEPPESyI-piperazin-1-yl)-(3-piperidin-3-yl- 1 H-indol-6-yl)-methanone, 14
mg (0.16 mrnol) cyclopentanone, 45 mg (0.2 nm7ol) sodium

triactéexybdrshypdtid@ meles weg o2 drnidcacatiecseiol iF 3 ImlyclepEnvhs
2pstitiacsion Jﬁihua:ﬂél)@n?lIe(m@@ﬁﬂweiwﬂl{ﬁ@&i@ndmaﬁﬁ%@ﬁe\(\@{%mpie 1 1)
gL exirac e nic ;-
AL RS émé% ;i @?‘f‘%@ﬁ R +%§%e%% >y
Splitied by S eofuRA RO Mty Fé{ R EHY e a‘ble)
MdineddroODCMHVIeOH and NH3 ag. to yield after evaporation of the
combined product fractions 41 mg (69%) of the title compound as light

yellow foam. MS 30 (m/e): 423.3 (Mit@)WVO 2008/015125
PCT/EP2007/057599 -42

[3-(1-Ethyl-piperidin-4-yl)-1H-indol-6-yl|-(4-isopropyl-piperazin- [ -vl}-methanone

According to the procedure described for the synthesis of {4-isopropyl-piperazin-1-
yl}-[3-(1-isopropyl-piperidin-3-vl}- 1H-indol-6-yl |-methanone (Example 10} the title
compound was prepared from {4-isopropyl-piperazin-1-yl)-(3-piperidin-4-yl-1H-indol-
6-yl}-methanone; hydrochloride {example 7) and iodoethane (commercially available).
MS {m/e): 383.3 (MH").

Example 19
{4-Isopropyl-piperazin-1-vl)-{3-(1-propyl-piperidin-4-yl}- 1 H-indol-6-yl}-methanone

According to the procedure described for the synthesis of {4-isopropyl-piperazin-1-
vl}-[3-(1-isopropyl-piperidin-3-yt)-1H-indol-6-yl} -methanone (Example 10) the title
compound was prepared from (4-isopropyl-piperazin- 1-yl)-(3-piperidin-4-yl-1H-indol-
6-yl}-methanone; hydrochloride (example 7) and iodopropane (commercially available).
MS (m/e): 397.4 {MH).
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Example 12 (4-Cyclopentyl-piperazin-1-yl) -
[3-(1-isopropyl-piperidin-4-yl)-1 H-indol-6-yl] - methanone According to the

g% ? described for the synthesis of (4-isopropyl- plperaz%},r:}E %0 2509
rl%)-([\j - -|sopropyl piperidin-3-yl)-IH-indol-6-yl]-methanone (EP amp é %Sh ¥

the title compound was prepared from- 44 -
(4-cyclopentyl-piperazin-1-yl)-(3-piperidin-4-yl-1H- indol-6-yl)-methanone
(example 8) and 2-iodopropane. M%’%—&é3 2 (MH+). Example 13
[3-(1-Cyclopentyl-piperidn -4-yl)-]H-indol-6-yl]-(4-isopropyl-piperazin-l-yl)-

té'1 ﬁ%ﬁ#valﬁ%?f@w&dwam@% e diFe- Hekdribat P ere iy hitdbsicemitrile
[3-(1-cyclopentyl-

piperidir84iNgLPl firmiploscpieadisoprepypiberarivesiy ) ifettranond-piperazin-1-
@Mﬁnpﬂasbﬂa}oﬁﬁﬁplﬁﬁxwmpqtﬂndM&&i@l’&pﬂﬂeﬂdfs&ﬁﬁhone Exampie 10} the title

(c%;'ﬁ &BE’%LA%'P%V %‘&r%oiﬁl?t@l?d ?J Xllaihl 'P%' éﬁi eir ha@%‘i‘% indol-
yﬁ ochloride and cyclo e none 15 (com rC|a
% &31 %2%02 WIPe Jrh i?&oeﬁ%%faﬁ&rﬂfy Cﬁn’ﬁ@?é’&iﬁﬂ}’
yRilEdle-cyid opentydHhgendim-4-yl)-1 H-indol-6-yi] - methanone According
to the procedure described for the synthesis of [3-(1-cyclopentyl 20

piperidin-3-y1)-IH-indol-6-yl]-(4-iso@sapyhpiberazin-1-yl)-methanone
(example 11) the title compound was prepared from

(4-¢cyclopentyipipaiazin-gnehida-piperdinmdsk 4 HiHnoeleruhymethanans -y -
(exgmple 8) and cyclopentanone (commercially available). MS(m/e):
449.3 (MH*). Example 1525

[3-(1- ggcoré) R COFr) eg%)g:]c—% ! c) d]ésaﬁdg fqi ¥h]e(§f Sggs,m E}/(AP Ip%?&;;gd('}ﬁ/gerazm 1-

methanone procedure escrl orthe'syn
3¢ 13y cispartyit ﬂg@p@mﬁ yl} 1H-indol-6-yl}-methanone { Exampie 10) the title

3eyhptHiddelsGadp-AdsSopio pyl-pipeiadip: byt-methdnone{gxatiple A W)H-indol-
%1?1;'%@9%&9@ rﬂ?d‘?’@&@ﬁ@é’i( ?ﬂfﬁ% 7) aniléloblx ﬁm Od 1 1 E6d1f|])uor0ﬁt]h'me
iS rop -1- indol-6-yl)-methanone;
?ﬁ/%ﬁ‘ ﬁﬁb‘{@‘&%&@ﬁ% ]1%% QH&EE He (commercially available).
MS(m/e): 409.3 (MHO). WO 2008/015125 PCT/EP2007/057599
Example 22

{4-Isopropyl-piperazin-1-y1)-{3-[1-{2-methoxy-ethyl}-piperidin-4-y]]-1 H-indol-6-yl} -

methanone

According to the procedure described for the synthesis of (4-isopropyl-piperazin-1-
y1)-[3-(1-isopropyl-piperidin-3-yl)- 1H-indol-6-vl]-methanone (Example 10} the title
compound was prepared from (4-isopropyl-piperazin-1-yl)-(3-piperidin-4-yl-1H-indol-
6-yl)-methanone; hydrochloride {(example 7) and 2-bromoethylmethyl ether
(commercially available). MS{m/e): 413.4 (MH™).

Example 23
(4-Cyclopentyl-piperazin-1-ylj-{3-(1-propyl-piperidin-4-y1)- | H-indol-6-yl}-methanone

According to the procedure described for the synthesis of (4-isopropyl-piperazin-1-
yl)-|3-(1-isopropyl-piperidin-3-yl)- 1H-indol-6-yl]-methanone (Example 10) the title
compound was prepared from [3-(1-cyclopentyl-piperidin-3-vl)-1H-indol-6-y1{-(4- |
isopropyl-piperazin-1-yl)-methanone {example 11} and iodopropane (commercially
available). MS (m/e): 423.4 (MH™).
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-43 Example 16
[3-(1-Cyclobutyl-piperidin-4-yl)-1H-indol-6-yl]-(4-cyclopentyl-piperazin-1-yl)

wg@@ Aene According to the procedure described for the s;g)nthe&s of

{
Cyclopentyl 5 CT/EP2007/057599

piperidin-3-yl)-1H-indol-6-yl]-(4-isopropykpiperazin-I-yl)-methanone
(example 11) the title compound was prepared from
(4-cyclopentyl-piperazin-1-yl)-(3- pi&é@@ﬁ—ﬁ%ﬁ- 1 H-indol-6-yl)-methanone
(exa le 8) and cyclobutanone (commercially available). MS (m/e).

CE ‘)“ﬂi?é’rﬁﬁf@“ﬁﬂi@f [3-(1-isobutyl-piperidin-4-yl)-1H-indol-6-v1]-
[&(&ﬁ(ﬁymkﬂ)butyl piperidin-3-yl)-1H-idol-6-yl]-(4-isopropyl-piperazin-I-yl)-
methanone According to the procedure described for the synthesis of
[3-(1-eyelo@entyb the procedure described for the synthesis of {4-isopropyl-piperazin-1-

?e 9%0{'!1; o%pg#! gztgghcﬁryﬁ -(4r1SeRTORy- @'gjf jazﬁar}g}lm etANANG ) the tidle

xamp e e compound was prep
(CZE“P%B?)‘PB ma PERL LML (3 ploRiiRer R D U isliicr gy Hliriadorors (4-
(exeneipie 19pand myeldbotaenencommeaicially avdilabis)-2 MSthylfejipane

4683 Mbh)yExample) 13 §3:6thy) piRerdin-4-yl)-1H-indol-6-yl]
-(4-isopropyl-piperazin-1 -vi)-methanone According to the procedure

described for the synthesis of (4-isgpropyl-piperazin-l- 20
yl)-[3-(1-isopropyl-piperidin-3-yl)- IH-|aoI|-%-yI| methanone (Example 10) the

e
e R st dsp i et dot e
Ab BW&& (example 7) and iodoethane (commercially available). MS
(m/e) 383.3 (MH"). Example 19 25

(4-1sopfepiiie izintryry e depropsd- [ip dridinmdistisief-idobeyiprhetnarazin- 1 -
@he[ Adestging vb thepdacaddrel teaeiiled iorthehaybthegis@iple 10) the tite

9@36\%9' 0 bom 13- lcyc open’iyl lperldm 3 -yl)-1H-indol-6-vi]-(4-
- -(1; ISO ridin-3- 1-in -y ]-meth anone zExam}f

X(?ﬂ iR y ItP erg%ga%%wggx%{%%%%gwg Vand 2-bromo-1,1- diﬂuoroethane

(aoeprepybpipelabin- MAI(Eepigéhiditd=) - H-indol.- 6-yl)-methanone;

hydrochloride (example 7) and iodopropane (commercially available). 30
MS (m/e): 397.4 (MHF). WO 2008/84b1igls RCT/EP2007/057599

(4-Cyclopentyl-piperazin-1-yi)-{3-[1-(2-methoxy-ethyl)-piperidin-4-yl|-1 H-indol-6-y}} -

methanone

According to the procedure described for the synthesis of. (4-isopropyl-piperazin-1-
yi)-13-(1-isopropyl-piperidin-3-yl)- 1H-indol-6-yl]-methanone (Example 10) the title
compound was prepared from |{3-(1-cyclopentyl-piperidin-3-yl})- 1 H-indol-6-yl}-(4-
sopropyl-piperazin- 1-yl}-methanone {example 11) and 2-bromoethyimethyl ether
(commercially available). MS{m/e): 435.4 (MH™.

Example 27
(4-Isopropyl-piperazin-1-yl}-[3-(1-propyl-piperidin-3-yl)-1H-indol-6-yl|-methanone

According to the procedure described for the synthesis of {4-isopropyl-piperazin-1-
v)-[3-(1-isopropyl-piperidin-3-y1)- 1H-indol-6-yl] -methanone (Example 10) the title
compound was prepared from (4-isopropyl-piperazin-1-yl}-(3-piperidin-3-yl-1H-indol-
6-jfl)~methanone (example 9) and iodopropane {commercially available). MS (m/e):
397.4 (MH").
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-44 Example 20 {4- [6-(4-isopropyl-piperazine-I-carbonyl) -1H-indol-3-yl]
-piperidin-1-yl}-acetonitrlle According to the procedure described for the

Qyﬁ ﬁﬁlsuof (4-isopropyl-piperazin-I - yl)-[3-(1-isopropyl- p'p%@i“ﬁ%)mgg

indol-6- ] -methanone (Example 10) the title 5 compound was prepared
from (4- |sopropyl piperazin-1-yl)-(3-pipeféin-4-yl-IH-indol-

6-yl)-methanone; hydrochloride (exf;mglﬁ 7% and bromoacetonitrile
(commercially available) MS (m/e H'). Example 21 {3-]

I-(2,2-Difluoro-ethyl)-piperidin-4-yl] -1H-indol-6-yI
JL%4 SR PRI - Ko RS A BRI GPIBE prbebatghanone

described for the synthesis of (4-isopropyl-piperazin-I-
y)-[3-{ERBhrepy thiperaia B/ AerHbpd Bl sbyi pEtes o ne (ErapRple By azin-1-
the title! campouhdiwas] prepaiet-framol -6-vl} -methanone (Example 10) the title
(4isepronyl-pi ?g%@rkaé)n(@zl@w%%ﬁawria%'e%ﬁn9% M@@ﬁmﬁ@pﬁm indol-
qr;ochl}%rlde e amﬁz 7 % cf)n%o 1 fluoroethane 1 v availabl
?ce) ASHATRRT B VTTABIS RS (i ort oy 5%%&%31@%% y available).
(S Sopropyipiperdzin-l-yl)-13-[1-(2-methoxy-ethyl)-piperidin-4-y] ]-1
H-indol-6-yl}- methanone According to the procedure described for the
synthesis of (4-isopropyl-piperazindx2@ple 29
yD)-[3-(1-isopropyl-piperidin-3-yl)-1H-indol-6-y1]-methan one (Example 10)
theltisle opompptindwas/prépared fienhoxy-ethyl)-piperidin-3-yt]- 1 H-indol-6-vi} -
(4Jsapropyl-piperazin-1-y1)-(3-piperidin-4-yl-IH-indol- 6-y1)-methanone;
hydrochloride (example 7) and 2 bromoethylmethyl ether (commercially

ila S(mig). 413.4,
‘a/ég 1%0 F%)é{?ﬁ Iﬁ(gi p%g? Zrl%c rlgec? Fn P %e Sy Eﬁls Bf _{ﬁ' 1|sr?80(fléf£ *jz eratzm i-

¢ a5
ﬁan e J&eeaavfh@wménp% edmé%@/ i d“?é?‘ﬂfé’%%ﬁ%é%@ Bl 0} the title

(hrisopropytapipetazia-rom (4-isopropyl-piperazin-1-y1)-{3-piperidin-3-yl-1H-indol-
BQT][?MQ@%%@HB%PXEQ[B&H‘QU} sdl rIEHRdRkGv-methanong (rxarpl, L0diabie).

\g% {m H\Q Véas prepared from

Iope yT piperidin-3-yl)-IH-indol-6-yl]-(4-
|sopropyl piperazin-1-yl)-methanone (example 11) and iodopropane
(commercially 30 available). MS (n%ré%@&%ﬂ:@ (MH). a.
4-[6-(4-Isopropyl-piperazine-1-carbonyl)- 1H-indol-3-vl]-piperidine-1-carboxylic acid
diethylamide

A mixture of 40 mg (0.11 mmol) (4-isopropyl-piperazin-1-yl)-(3-piperidin-4-vl-
1H-indol-6-yl}-methanone; hydrochloride (example 7), 17 mg (0.125 mmol)
diethylcabamoyl chloride (commercially available) and 14 mg (0.138 mmol) NEt; in 3
ml THF was stirred for 2 h at room temperature. Isolute was added and the mixture was
evaporated to dryness. The residue was purified by flash column chromatography on
silica eluting with a mixture formed from DCM, MeOH and NH; aq. to vield after
evaporation of the combined product fractions 47 mg (92%) of the title compound as
white foam. MS (m/e): 454.2 (MH").

Example 31
[3-(1-Benzyl-piperidin-4-yl}-1H-indol-6-yl}-(4-isopropyl-piperazin-1-yl)-methanone

According to the procedure described for the synthesis of [3-(1-cyclopentyl-
piperidin-3-yl)-1H-indol-6-yl]-(4-isopropyl-piperazin-1-yi)-methanone (example 11)

the title compound was prepared from (4-isopropyl-piperazin-1-v1)-{3-piperidin-4-yi-
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WO 2008/015125 PCT/EP2007/057599 -45 Example 24
(4- Cyclopentyl piperazin-1-yl)-[3-(1-isobut),l-piperidin-4-yl)-1 H-indol-6-yl]-
Accordlng to the procedure described for the SY'}%/E&Q& 1057599

@f |sopropyl piperazin-I- 5
yI) [3 (1-isopropyl-piperidin-3-yt)-1H-ind4k-6-yl]-methanone (Example 10)

g? é)gﬁ) %JF%%V}Z%&%B ?1 f{%:%&gr%'l%x}e(z and benzaldehyde (commercially
@éﬁﬂﬁ%@ pigerazin-Hay3rhidtianone (example 11) and
1-iodo-2-methylpropane (commercially available). MS (m/e): 437.4
(MH+). Example 25 i0 Example 32
(4-Cyclopentyl-piperazin-I-yl)-{3-[1-(2,2-difluoro-ethyl)-piperidin-4-yl]-1H-in
dol46fylimethapengAceardingctotbeyprocedutel descriipe fontherl -ethanone
synthesis of (4-isopropyl-piperazin-1-
yh-[3 &%ﬂ@@pﬁg@a&m@ﬁfj@éa&eﬂ)ﬂﬁﬂh@e%wé]ﬁﬁtﬁ@a@m@-(@amﬁra&m-

theérlt m qn;pﬁlty ?gl/g;%%g % Ilg-ll ﬁ J’O - —cigaoxyhc acid diethylamide
9| p@tf’a%ﬁ FARYRAR \ﬁwe@ggg fg’rﬂ_% isopropyl-piperazin-1-yl)-{3-
an@Z}cﬂzmmmi-]lH -diflubfogtharné:{commercialhiawl ablen i S (mre) addBBloride

(MER Exampleifit4-Cyclapgniy-pipgrazin- 1-yl) -{ 3- [
1-(2-methoxy-ethyl)-piperidin-4-y1] - | H-indol-6-yl} - methanone 20

According to the procedure described, 535 the synthesis of
(4- |sopropyl piperazin-I-

%16 t| ](')p?fo By %z Iperid %zy (}H AndolSyl-msthanone (Example 1ok

oun w s epare rom
B pentyl-piperidin-3-y1)-1H-indol-6-yl]-(4-
isopropyl-piperazin-1-y1)-methanone (example 11) and
2-bromoetisyrnetiys etherd (so Anrreiidlly abaitaBiEysvg(inlé)i 439opyl-
(Midr)zide-Exarnpiel27 @-lshprapyl-pipetdaia-t -yyboxylic acid diethylamide
[3skRrienyl B&E‘?{{Q'E’oﬁﬁ{l)u'nﬁ M@%‘E@@{%drﬂ%m%ﬂq xAﬁﬁoﬁ%QQxiﬂq“i‘% )-(3-
roce ure described ortr teS|s (% ci plpe 2|
pistabeaER R e e %& fhifhle 10)
methﬂ@esmbfmpwﬂeraé@remréwfwml1abie MS(m/e) 433.3 (MH").

(4-isopropyl-piperazin-I-yl)-(3-piperidin-3-yl-IH-indol 30 6-yl)-methanone
(example 9) and iodopropane (confirargiall§4available). MS (m/e):

[1-Ethyi-3-{1-1s0butyl-1,2,3,6-tetrahydro-pyridin-4-yl)- 1 H-indol-6-yl} - (4-isopropyl-
piperazin-1-yl)-methanone; hydochloride

A mixture of 41 myg (0.1 nunol) [3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-vi)-
1H-indol-6-yl]-{4-isopropyl-piperazin-1-yl)-methanone; hydrochloride (example 1}, 12
mg (0.11 mmol} potassium tert-butoxide and 17 mg (0.11 mmol) iodoethane
{commerciaily available) in 3 mL THF was stirred for | h at room temperature, [solute
was added and the mixture was evaporated to dryness. The residue was purified by flash
column chromatography on silica eluting with a mixture formed from DCM, MeOH and
NH; ag. to yield after evaporation of the combined product fractions and treatement
with HCI in MeOH 48 mg (94%) of the title compound as vellow foam. MS(m/e): 437.3
(MH").
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397.4 (MH+). WO 2008/015125 PCT/EP2007/057599 -46 Example 28
[3- (1 Isobutyl-piperidin-3-yl) -1 H-indol-6-yl]
-(4-is0 rop I-piperazin-1-yl)-methanone According to the procedure

W S8 %d%r the synthesis of (4-isopropyl-piperazin-I- PCT/EP2007/657559

yl)-[3-(1-isopropyl-piperidin-3-yl)-IH-indok&-yl]-methanone (Example 10)
the title 5 compound was prepared from

(4-isopropyl-piperazin-l-yl)-(3- piper%ﬁ@%—ﬁi—l-indol 6-yl)-methanone
(example 9) and 1-iodo-2-methylpropane (commercially available). MS
(Qﬁj@)mh&vfmémwyegmmﬂ}g [29( 1 -methyi-pyrrolidin-2-yl)-1H-indol-6-v1]-
(#dsopropyl-piperazin-I-yl)-{3-[1-(2-methoxy-ethyl)-piperidin-3-yl]-1H-indol-
6-yl}- 10 methanone According to the procedure described for the

sy ruhesis30f (4iseRIORYIPIRRIAZIN-lolidene - 3H-indole-6- ~carboxvlic acid methyl
gl?, (1-isopropyl-piperidin-3-yl)-1H-indol-6-yl]-methanone (Example 10)

t%e title compound was prepared from

(4-iso r eridin-3-y1-l H- | I 6-yl)-methanone

(exan ayines: 3 %@%ﬁ %’&Hy &ﬁé}(—%a% S%ﬁl?‘fvé?lﬁblré}hoi@’ml
vfsogra/e P@@ghnp}\ﬂp-nl,) ]Eg(glpﬁb]@rgghane was stirred for 15 min and 1.75 g (10
4:[6-(0-tsapropylpipserazingiaarhanyl- Hiinm&zwl]rmimediﬂima-beam%ﬂé in 10
%Cidz QEHW(){I[@EEMEA %'é&ld Q. OHiQ m&*&@ e]'\%ag]h% o) 1eﬂu for 2 h Water and

&I ropyl-pip In-1-yl)-(3-piperidin-4-yl- 20 1H -|n ol-6-yl)-methanone;
hﬁ&.afés(%éaf B! ‘“ﬁ"rﬁé{(o 128 ’FﬂBfY“HnéWF&%BH&H@f BRfofd vib

@%ﬂnqeﬁbihﬁycavbnmdle)@mt 12y erigW(© 4 88shadh ol INE4B: I Biah WIH N w&@ s and

stitradtded 2dtatraenT tempesatiie: iselule wasiadded andsthe iy ade

‘é’&%ﬁ{{%ﬁ %tqdﬁg}(g,\,y %%I The tes du%vyiwr fied by flash column

chro atograpﬁy on silic with a mixture formed from DCM, MeOH

SIGLNS 20 el flr b PO o e caTbned b
hﬁdﬁ%{m Example 31 [3- (1 Benzyl piperidin-4-yl)-1 H-indol-6-yl]
-(4-isopropyl-piperazin- I-yl) -methanone According to the procedure
describetforté syhthesis oh8L B-cyolégbnitytyrrolidin-(22)-yvlidene]-3H-indole-
6-carboxylic acid methvl ester and 0.38 g (9.1 mmol) LIOH H,O in 50 mL THF and 50
mL water was heated to reflux for 3 h. The organic volatiles were evaporated and 4N HCI
aq. was added to adjust to pH = 2. The precipitate was filtered off and in methanol /
acetone suspended. The precipitate was filtered off washed with acetone and dried to
provide 1.28 g (81%) of the title compound as light brown solid. MS (m/e): 243.3
(MH").

c) Step 3: (4-Cyclopentyi-piperazin-1-yl)-{3-{ 1-methyl-pyrrolidin-(2Z }-ylidene]-3H-
indol-6-yl}{-methanone

A mixture of 0.4 g (1.43 mmol) 3-[1-Methyl-pyrrolidin-(2Z)-vlidene]-3H-indole-
6-carboxylic acid; hydrochloride, .53 g (1.7 mmol) TBTU, 1.11g (8.7 mmol) DIPEA and
0.27 g (1.73 mmol) 1-cyclopentyl-piperazine in 30 mL DMF was stirred at room
temperature for 16 h, After evaporation of all volatiles acetone, THF and Na,CQs (ag.
10%) was added and extracted with THF and acetone. The combined organic layers were
washed with NaCl aqg. sat., dried with Na;SO, and evaporated to dryness. {solute and
DCM were added and again evaporated to dryness. The residue was purified by flash
column chromatography on silica eluting with a mixture formed from DCM, MeOH and

NHj; aq. to yieid after evaporation of the combined product fractions and subsequent
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30 piperidin-3-yl)-IH-indol-6-yl]-(4-isopropyl-piperazin-1-yl)-methanone
(example 11) the title compound was prepared from

, ropyl-piperazin-I-yl)-(3-piperidin-4-yl WO 2008/01512
“é’ @%ﬁ&[} 007/057599 -47 1H-indol-6-yl)-methanone; hydroc%(lglflE FO0T/STII0

(example 7) and benzaldehyde (commef&ally available). MS (m/e): 445.3

Exam le 32.1-{ 4 propyl-piperazine-I-carbon
léwﬁl&@l%fw e Ati- i“%%‘téﬂl’éli%ﬁ‘é}& A%a&r%‘lﬁa% thé a&%%&&la compound
dé@éﬁﬁé@ﬁéf% SYi9th 8 8is3dME[6-(4-isopropyl-
piperazine-1-carbonyl)-1H-indol-3-yl]-piperidine-I-carboxylic acid
diethytamide:@xpmple B8R thatitiglcdimpoundhwagprepaired-fionH-indol-6-yl}-
“eseprepRyl-piperazin-I-yl)-(3- piperidin-4-yl-1H-indol-6-yi)-methanone;
hydrochloride (example 7) and acetylchloride (commercially available)

Sk 37 10 l%yamel?% argpﬁg@ ﬂ?@?a%n W52 1-methyl-

[3- (1 ifonyJ-piperidin-4 - - methanon \
BH&} @%‘?Hg E {]%é“ 8%8“ {iﬁgw RS YAEL mmo] sodium

Eg;(qbrgb]gi@pyﬂ mL ethanol was stirred at room temperature for 16 h. After evaporation
pipgragingt-earbomd)itd -indel3rd-piperkline-hcathoyli acl@ added and after
hylamide: 15,4 le30) the tide qund yas pr ared L0 _——
gl’e S B B puriicd
ydrotrioR Examp l@gl’)‘%ll’{o‘”iﬁéltﬁ%\iﬁl@%ﬁd?‘r‘;llbﬁ laﬁaérfc%ﬁs@ﬁérféawm
aletitabde) Nlrg(m{et)t) i3B! Btk prExemplef 3de[combined product fractions 45 mg

LobtybBHd isekuhihd v K-etravdre-Ruidina-wi 3 Hindol-6-yl]

-(4-isopropyl- 20 piperazin-l-yl)-methanone; hydochloride Amixture of

41mg(0.1mmol) [3-(1-isobutyl-i,2,38:1etrahydro-pyridi,n-4-yl)-
1H-indol-6-yl]- (4 isopropyl- piperazin-I-yl; methanone; hydrochloride

1).32.106 (0.1 ol paGESm er-bujoxde, and 17,m
mmor(%q eﬁy elf fﬁeé conlrr%em@llly avﬁlal)glgﬁ)fn Ml H \1/1\?515 sti thn one
atroq erature. Isolate, 2 dB was added and the,mi o

le(;pegrat Jelinop%rry?’??sp PFRE ek ésazs pugl‘l/ecﬁ’ RS %:%r _)n\fl/ﬁme ~3H-indol-

EnforiEidgra8y on silica eluting with a mixture formed from DCM, MeOH

and NH3 ag. to yield after evaporation of the combined product fractions

and trsarenieatolith Gk M eSE M8y (D4 %sh dictirectitlé-compouint aserazin-

yellowsfoameMB(pyel #3+.37)-ylidene]-3H-indol-6-y1} -methanone {example 35,

step 3) the title compound was prepared from 3-[1-methyl-pyrrolidin-(2Z)-vlidene]-3H-

indole-6-carboxylic acid; hydrochloride and cyclopentylpiperazine (commercially

available). MS (m/e): 353.3 (MH").

b) Step 2: (4-Isopropyl-piperazin-1-yl)-[3-(1-methyl-pyrrolidin-2-y1)-1H-indol-6-vi] -

methanone

According to the procedure described for the synthesis of (4-cyclopentyl-piperazia-
1-vl}-13-(1-methyl-pyrrolidin-2-v1}- 1 H-indol-6-y1]-methanone (example 35, step 4) the
title compound was prepared from (4-1sopropyl-piperazin-1-vl1}-{3-[ [-methyl-
pyrrolidin-{2Z}-ylidene]-3H-indol-6-yl}-methanone through reduction with sodium
borohydride. MS (m/e): 355.3 (MH").
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(MH"). WO 2008/015125 PCT/EP2007/057599 -48 Example 35
(4-Cyclopentyl-piperazin-1-yl)- [3-(1-meth)rl-pyrrolidin-2-yl)-1 H-indol-6-yl]
- methanone a) Step 1:

W8 HRIEHE pyrrolidin-(22)-ylidene]-3H-indole-6-carboxylic adifi 7457599

ester A mixture of 1.6 mL (16 mmol) 1-m&ihyl-2-pyrrolidone and 10 mL
phosphoryl chloride (POC13) in 10 mL 1,2-dichloroethane was stirred for

15 min and 1.75 g (10 nunol) meth%ﬁaé@é-carboxylate and 1.6 mL (16
mmol) I-methyl-2-pyrrolidone in 10 mL 1,2-dichloroethane was added.

The Inrigamé-wasohdatethio-réfrimdidr & 1] Watenand i Na2d®3-af - weabanone
added to adjust to pH = 9. Subsequently the mixture was extracted with
BCNEand3thé-Bombinedroliganic faygidavelre Masheld-withrinatgtc drigad-aith] ester
Na2S04 and evaporated to dryness. Trituration with acetone provided

1.45 g (Eton)olthetitercompeuast A5 Prowm salid. MM S(M/e)BIp2rrolidin-

Ly RISIEP:2i indole-6-c: lic agid methul est
% Me:[gyrll p)g/rroliljd in- ZZCtr dene aCC%lH “hdole-6- 821& OXY ?g:a% d te%) the title

ﬁya}B%ﬁ W& RUARG érB?TTﬁt@ (gle}o}mﬁcﬂﬁrbowhte (commerc1a1 y available) and
3ty Hsyidblidin (@T)mlidedb] GrilabdoleV6-carbogyic dsidimethyl

ester and 0.38 g (9.1 mmol) LiOH H20 in 50 mL THE and 50 mL water
WwaSthieatéd tofefhyk for:3lhliTheybrgahic ddlatilesrinereievaparatad aner

4N HC1 ag. was added to adjust to pH = 2. The precipitate was filtered off

and inuetdanoly 20 Acetans @Wﬂ@l@ae&hseﬁrﬁﬁlmtagﬁnmilgﬁ(%ﬁ%pem-
W@%Pﬁ%ﬂ'@tf“ﬁ?t‘){”ﬁz gzq{f%ﬁ%rp@ g e gly‘fgg)] Of#g%&%% (example 35,
compo t ro so MS (m/e p%
(ﬁ%%%ﬁéﬁ §EDIpRrEZ W%;|))’{§*fi€ﬂféw3pg}rrb%%1 (Lzzrcxhﬂa@r{éjzmhdene J-3H-
indole6eytd-heetiiaromen2shal miktule afth 4eg(dtié8 wirhahdium borohydride, MS
BrileMetby-pymolidin-(2Z2)-ylidene]-3H-indole- 6-carboxylic acid;

hydrochloride, 0.53 g (1.7 mmol) TBTU, 1.118 (8.7 mmol) DIPEA and

0279 §13(3 o) seyslapentylingrazing i %%PME&N&@&L%&%

room temperature for 16 h. Aftef evaporation of all volatiles acétone, THE

and Nﬁ%grgg’ﬂ(qg ‘thje%(y c%%eac%ggz%gd go?x rxﬁg%es% ofltg Tﬁme?‘ﬁ'ﬁ p}fricﬁncF i~

?— ?g\ e organic layers were
2 -yhidene|-3H-indole-6-tarboxylic acid; hydrochloride (example 33, step 2) the title

compound was prepared from 3-(1-benzyl-pyrrolidin-2-yl}-1H-indole-6-carboxylic acid
methyl ester and LiOHTLO. MS (m/e): 321.1 (MH").

d) Step 4: [3-(1-Benzyl-pyrrolidin-2-y})-1H-indol-6-y1]-(4-isopropyl-piperazin-1-yi)-

methanone

According to the procedure described for the synthesis of (4-cyclopentyl-piperazin-
1-y1}-i3-{1-methyl-pyrrolidin-(2Z}-ylidene|-3H-indol-6-yl}-methanone (example 35,
step 3) the title compound was prepared from 3-(1-benzyl-pyrrolidin-2-yl)-1H-indole-6-
carboxylic acid, hydrochloride and 1-(2-propyl)-piperazine (commercially available). MS
{m/e): 431.3 (MH™").

Example 38
[3-(1-Benzyl-pyrrolidin-2-yi)- 1 H-indol-6-y1] -(4-cyclopentyl-piperazin-1-yl}-methanone

According to the procedure described for the synthesis of {3-{1-benzyl-pyrrolidin-
2-y1}-1H-indol-6-yl]-(4-isopropyl-piperazin- 1-yl)-methanone {example 37, step 4) the
titte compound was prepared from 3-(1-Benzyl-pyrrolidin-2-yi}-1 H-indole-6-carboxylic



b
LR

30 washed with NaCl aqg. sat., dried with Na2SO4 and evaporated to
dryness. Isolute and DCM were added and again evaporated to dryness.

e was purified by flash column chromatography
Wé%t‘fr%ﬁvﬂgr a mixture formed from DCM, MeOH and NH3 aoglj? /%%%?07/03%99

after evaporation of the combined produt?t fractions and subsequent WO

gték 51(%5) TP 0 7/0 57 599, -49 crystallisation fronir etY%sn

LA ety KRR §(SEVA) o (A& TRIELOMPBURG as\Whita e

é@F’dﬂ WS (pn/e): 379 3 (MH"). d) Step 4:
(4-Cyclopentyl-piperazin-1-yl)-[3-(1-methyl-pyrrolidin-2-yl)-IH-indol-6-yl]-
methanone 5 A mixture of 50 mg (EiBnpima)
(4-cyclopentyl-piperazin-1-yl)-{3-[1-methyI-
pyralidinp (24)plidene]-aiH {ihdolt6-yimethahend jand, 18- g(0:3% pyawlh-4-

?gdil{rmnggr_qsh rrﬂgﬂrﬂﬁ)r}%t ethanol was stirred at room temperature for
6 h. After evaporation of all volatiles 20 mL DCM 0.5 mL water and 0.5

??ter N??ﬁ qq\/[et% dryﬁzq %ﬁ;eg tgtorar?pl -gre%tt m—fﬁ!é'ty\l%?ibm & Seh6

and evaporate The res| S puri
ol %ﬁl’érﬁ%ﬁﬁ@&?ﬁﬂﬁy% silica eluting Wlth a mrxture formed from DCM,
MeOH and NH-3 agq. to yield after evaporation of the combined product

fractiong&5uas! ©0%) ‘ot thentitlensohspound as Whitedidhrm mS hweyol) 1-

& (MPhpEXapple 36-{4olsopropy4piperazifrhall) KOH pellets in 8 ml meth’mol

lﬁaéjsd}l%%’t' IQMUQPS'M@W hd HeARGoLEVIL m&t@a%@rﬂ%at?emm enol and

é4 p erazjn-1-yl)-{3-[1-methyl-p %fylrdene] -3H- |n
%%%ﬁ'é%?a% SN ‘E)rfcf g the” E%%@d’ﬁk"%‘é% forthe SSRGS Hrh N

HC¢yelopemyhpipérazier of the mixture, washing of the precipitate with diethyl ether

kyd) (Bl ethd-pyowliding22)r viidanel-SiHpaedek- 8 Yddnmathansne, /e): 349.2
ge%gnjple 35, step 3) the title compound was prepared from
[1-methyl-pyrrolidin- (ZZ) ylldene] -3H 20 indole-6-carboxylic acid;

[J groc 'Or'ge and ‘fyc rmg Rerazine (com o‘%(rC-' é%y%‘f?lfgc?)teu-aﬁvdro-
PAﬂéé‘pFﬂW érag rﬁtl‘}/])f[?}lb@‘rﬁéthyl -p),rrolidin-2-yl)-1H-indol-6-yl]-

methanone According to the procedure described for the synthesis of

(4-cydlopentyl pipdrazine 28 procedure described like for instance for (1H-indol-6-
I 3 igli i e ind was

Iyl dropotipt @tsérmh@lmrﬁry%hhmrtql Gatibraethanone exans 85;

?{%E ?'E)dt lﬂ% %e 90@%9‘# g if?urﬁParE d gr%ﬂ ahydro-pyridin-4-vl]-1H-indole-6-

opropyl-piperazin-1-
carboxylic da hvdrochlort ¢ 'md -{2- propyi) piperazine {commercially available}). MS

(m/e): 459.3 (MH™).

Example 40

(4-Isopropyl-piperazin-1-yl}-{3-{1-(4-methoxy-phenyl)-piperidin-4-yl]-1H-indoi-6-vl}-
methanone; hydrochloride

According to the hydrogenation procedure like described for instance for {3-(1-
isobutyl-piperidin-4-yl}-1H-indol-6-yl]-{4-isopropyl-piperazin-1-vl}-methanone;
hydrochloride (example 2} the title compound was prepared from (4-isopropyl-
piperazin-1-y1)-{3-[1-(4-methoxy-phenyl)-1,2,3,6-tetrahydro-pyridin-4-yi}- 1H-indol-6-
yl}-methanone in methanol/HCIL. MS (m/e): 461.2 (MH").



)
©w

pyrrolidin-(2Z)-ylidene]-3H-indol-6-yl}-methanone through reduction with
sodium borohydride. MS (m/e): 355.3 (vIH'). WO 2008/015125
P 07/057599 - 50 Example 37

;3 nz%%ﬁ -pyrrolidin-2-yl)-1H-indol-6-yl]-(4-isopropyl- plperal)z(Fr?/FPi307/g"m99
anone a) Step 1: 3- [ 1-Benzyl-pyrrolidin"@Z) -ylid.ene]
-3H-indole-6-carboxylic acid methy| ester. According to the procedure
described for the synthesis of 3-[1-MaBHEBYrrolidin- 5

ﬁ% ylidene]-3H-indole-6-carboxylic acid methyl ester (example 35, step

RS Bl BEHE WA Prébhted b EtA)F MioRITs ity latél-indol-6-
(¢ommbuoially avditableyidad 1-Benzyl-pyrrolidinone (commercially
available). MS (m/e): 333.2 (MH'). b) Step 2:
3 (deBenzylpynalidintZpiptiHndele-6rdarboxylichagidymetiyl BSi®6-tetrahvdro-
198{9'5' ﬁ ﬁtiehgggpgtwp Rrocedure described for the synthesis of

4-cyclopentyl-

plper%zm %ﬁ&%‘%(thmet l I‘I’}Q{!I{%I ure cltlgblgc? Pl{e { g IT;EthCa r%%r ?1H indol-6-
(examp e ]t was prepare from

i 6@?&%0@9’%1}%%7(1225 Yicds éﬂﬂgppﬁiﬁ%r@i%%%hrﬁéwl dlﬁfc‘iﬁ ffetRypund was
estentht dugh Yeductiorivithysddinyh bomtwm&mvms {raid)i-336] 3 (Middole-6-
9&@5@@1& Mrﬁ@%ﬂr%@%@il@a pitl-ndalebeationliciatitvailanie). ms

%{QE onde, According to the procedure described for synthesis of

thy? rrolidin- (22)-ylidene]-3H-indole-6-carboxylic acid;
drochloride (ex le 35, step 2) the title compound was prepared from
13?{ 1 Befizy mﬂmﬁ DR HREALSIE-6- éarb%m%%&bﬁ@fﬁyp@%@%ﬂ -L1H-
Lmﬁzﬁ Shimya); B2dractiEYe d) Step 4:
[3-(1-Benzyl-pyrrolidin-2-yl)-iH-inndol-6-yl]-(4-isoprop),I-piperazin-1-yl)- 20
methanonelifgeontinhith thenprocgduredestilibedsoitheisynthests afr [3-(1-
(&sGYEIR Eﬁﬁﬁ@ﬁ[ﬂ@e{ﬁz M- mdol 6 vil-(4- 1so%r|9|pyi dI emzm 1 vl) methanone;
in

R G e f'édsene e O eney-

exam

Bueztﬁféﬁzlymbyﬁoﬂpldmgnymrﬁa%lel catBossflichagia; hyetochtotideamgol-6-
IH(2-pthpydrpinerazinadcoomertialy avaitableyrMS 25 (m/e): 431.3 (MH'
). Example 38 [3-(1-Benzyl-pyrrolidin-2-yl)-1 H-indol-6-yl]

-(4-cyclopentyl-piperazin-I-vi)-methanenge Agcording to the procedure
described for the synthesis of [3-(1-benzyl-pyrrolidin-

|3-(1-Isobutyl-1,2,3,6-tetrahydro-pyridin-4-vl)- I-methyl- L H-indol-6-v1] - (4-isopropyl-

piperazin-1-vi)-methanone; hvdrochloride

A mixture of 41 mg (0.1 mmol} [3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yi)-
1H-indol-6-y1]-(4-isopropyl-piperazin-1-yi)-methanone (example 1, free base), 12 mg
(0.1 mmeol) potassium tert.-butoxide and 21.3 mg (0.15 mmol} iodomethane in 3 ml
THE was reacted at room temperature over night. Isolute was added and the mixture was
evaporated to dryness and subsequently purified by flash column chromatography
eluting with a mixture formed from DCM, MeOH and NHj aq. to yield after evaporation
of the combined product fractions and transforming the free base into the respective
hydrochloride salt with methanol / HCl 43mg {86%) of the title compound as yellow
foam. MS (m/e): 423.1 (MH").
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2-yl)-IH-indol-6-yl]-(4-isopropyl-piperazin-I-yl)-methanone (example 37,
step 4) the 30 title compound was prepared from
C(EI Benz -pyrrolidin-2-yl)-IH-indole-6-carboxylic WO 2008/015125
WBeY, 07/057599 51 acid, hydrochloride and cyclopentyl plipEFAAHES 7599
(commercially available). MS (m/e): 45723 {MH'). Example 39

(4-1sopropyl-piperazin-I-yl)-{3-[1-(4-methox),-phenyl)-1,2,3,6-tetrahydro-py
ridin-4- 5 yl]-1H-indol-6-yl}- methan&ié‘-‘éﬁi%@g 1:
3-[1-(4-Methoxy-phenyl)-1,2,3,6-tetrahydro-pyridin-4-yl]-IH-indole-6-
carboxsievadid: wcﬁﬂ@ﬁrﬁwdéomwmr@ﬁﬁo 3sgnbBymiioipdol-6-ylj-(4-

indptertiosifeaxyticl adid nheddgé3narvaal lied-
Methoxy-phenyl)-piperidin-4-one and 0.348 g (6.2 mmol) KOH pellets in 8

ml meAiaﬁcmgtn ﬁoWH@ sthresat a@&tﬁ%@r{%ﬁﬂe Iﬁ?kﬁﬁ%f;’;@' %Iﬁ \g/@;t% '{}@f@@' 3,6-
ea wi e ransierred into

(r%egf;% e hydro roc Q?J%m d(ﬁe'nfﬁlggzﬁf) ]—i‘f?lynp ethanol.”

Itmﬁ%ﬁ{’aﬁﬁnéﬂf}iﬁ@"%héﬁﬁ‘ée\k?‘ééﬁ?ﬁ& 6?»}ﬁ%epfﬁé%rmtat@wéw&émyp%ﬁoaw (1-

dyingylibiad-0:606vgrFeIbKof thellitlélcompetnt -as- tet satid- MScfinfe) vl -

%&%ﬂ%%%ﬁlﬁzga@%%e {commercially avaﬁable? MS {m/e): 451.2 (MH"),
4-1sopropyl-piperazin-I-yl)-{3-[1-(4-methoxy-phenyl)-1,2,3,6-tetrahydro-

pyridin-4-yl] - I H-indol-6-yl }- methag)%]q&c&)rdmg to the coupling
procedure described like for instance 1‘0|‘l (I'H-idol-6-

YA-(tisamropy pireragiL i metianons GAATPle 4, ER S B 1.

was” prepare
?Tff%’%étﬁ@?zghéﬁQ )lil}efhﬁrﬁl]t@trahydro -pyridin-4-yl]-1H-indole-6 20
carboxylic acid hydrochloride and 1-(2-propyl)-piperazine (commercially
availablieyr s (nike)paBodBuMIALr Brampld a6y (thkstprbPyl-piebarih,2,3,6-
W3 fol-fdrinethony-pheeihi- mpeﬁ@ébmﬂ;y thkd@@tql;@lvﬂ;}mmgm@wpe
tvdraehindde s acsarding, gﬂe4@>\/ﬂr elneies ﬁ]fs(l"gaeréiqe rSHPea.-

OI’ inst nce ISobutyl- |per| In- |sopropy

IpERE fﬁ% m{arﬂ@f“ﬁ%#ozé‘ﬁré i kéné{&é‘lz}smactmé BBipstnt Y-
wathprepared from{deisoiprmpsi pigefapmmeyt)adB: {vailable). MS(m/e): 487.3
Insmethoxy-phenyl)-1,2,3,6-tetrahydro-pyridin-4-y1]-1 H-indol-6-

Example 45

[3-(1-Isobutyl-piperidin-4-y]}-1-methyl-1 H-indol-6-y1}-(4-isopropyl-piperazin- 1 -yi)-
methanone; hydrochloride

According to the procedure described for the synthesis of {3-(1-isobutyl-1,2,3,5-
tetrahydro-pyridin-4-v1)-1-methyl-1H-indol-6-yl} - (4-isopropyl-piperazin-1-yl}-
methanone; hydrochloride {example 42) the title compound was prepared from [3-(1-
isobutyl-piperidin-4-yl}-1H-indol-6-yl]-(4-isopropyl-piperazin- 1-yl)-methanone
(example 2, free base) and iodomethane (commercially available), MS (m/e): 425.2
(MH").

Example 46

[1-Ethyl-3-(1-isobutyl-piperidin-4-yl}-1H-indol-6-y1]-(4-isopropyl-piperazin-1-vl)-
methanone; hydrochloride

According to the procedure described for the synthesis of [3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-yl}-1-methyl- 1H-indol-6-yl}- (4-isopropyl-piperazin-1-yl)-
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en

yl}-methanone in methanol/HCI. MS (m/e): 461.2 (MH+). WO
2008/015125 PCT/EP2007/057599 -52 Example 41

W%— ﬁ;lcg\;? ntyl-piperazin- I-yl) -{3- [ 1-(4-methoxyy-phenyI)-pé,%efr}gmA- I

-indol-6- yl}-methanone; hydrochloride a) Step 1. 2007 0;7599

(4-Cyclopentyl-piperazin-1-yl)-{3-[1-(4-methoxy-phenyl)-1,2,3,6-tetrahydro

- 5 pyridin-4-yl]-1H-indol-6-yl}-methanone According to the couplin
6?8‘@’&88%5;}‘3{9]6%’&%%(%?%’%1& 6 {HFIRURLE was prepared From [3-(1-
yplgatisapronyimiberazin-lndpintetharione(erammplectzstel 11)-thet hitleone
compeunt was>ReeparddRManc (commercially available). MS (m/e): 439.3 (MH").
3-[1-(4-methoxy-phenyl)-1,2,3,6-tetrahydro-pyrid n-4-y11 -1H-indole-6-

carboxylic acid hydrochloride and gyg) Lyl-piperazine (commercially
available). MS 10 (m/e): 485.5 (MH"). b; Step 2:

indql-6-yl}-methanone; hydroc According to the hy
BIECaG0RS IIREREBIRIRE for instance for [3-(1- isobutyl-piperidin-4-yl)-|

- G-GyelopentyiRingrazingd 354 methoxyrehenyi)-piperdin-4yll- H: | )
hlori 09 t% gﬁo én tlgn

H-indol-6-yl] -(4-isopropyl-piperazin- I-yl)-methanone; 15 hydrochloride
(examiste B BHeqite EotRpotdwadbsreparbE Tramms efdiopertghutyl-1,2,3.6-
pipehadin- pyyil)in{3- {1 1-(4=raethoty- priehyhyll 23 tetahydrorpyirdingi-y]
whdirindakerWismethanone ingnethanl(iCL MBS Nk AS (AL m 13-(1-
Exgrmrle .42\[ 'Q;"? 95!}3/"- %63§t irah dro-fp r.|d|n-4-1yl?-]1-metﬂ |- |
B oo e PO BT e LB ARERS
fEPsaiR ob ARG S0 A A B 3 aHzeb LRy ersig ety atigltl eo- piridine 43 115
IR4indol-6-yl]-(4-isopropyl-piperazin-l-yl)-meth anone (example 1, free

base), 12 mg (0.1 mmol) potassium tert.-butoxide and 21.3 mg (0.15

mmol) iodomethane in 3 ml THE wag rgacted at room temperature over
night. Isolute was added and the mixture was 25 evaporated to dryness

nebsubsiaguenty, pyrified by flashcolumn ghramatography. eluting with a
ﬁb(gture fqrrq d fr%&ngM,l Me@?ﬂ @r?d NH3 g(? tlo yield afteyr ?e\%pogt%
St é%_m'an”e%%}%n itt fractions and transforming the free base into the

respective hydrochloride salt with methanol / HC143m%§6%) of the title
compOthHE8IISH PESTHME /e 493 ipfhysts of [3-(1-Isobutyl-1,2,3.6-
tetrahydro-pyridin-4-yl}-1-methyl-1H-indol-6-yt|-(4-isopropyl-piperazin-1-vi)-

methanone; hydrochloride (example 42) the title compound was prepared from [3-(1-
isobutyl-piperidin-4-yl}-1H-indol-6-yl]-(4-isopropyi-piperazin- 1 -yl)-methanone
(example 2, free base) and 2-bromo-1,1-difluoroethane (commercially available), MS
(m/e): 475.2 (MH").

Examiple 49

[1-Isobutyl-3-(1-isobutyl-piperidin-4-yl}- 1 H-indol-6-y1}-(4-isopropyl-piperazin-1-yl)-

methanone

According to the procedure described for the synthesis of {3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-yl)-1-methyl-1H-indol-6-v1}-{4-isopropyl-piperazin-1-yl}-
methanone; hydrochloride (example 42) the title compound was prepared from [3-(1-
tsobutyl-piperidin-4-yi)- 1H-indol-6-vl]-(4-isopropyl-piperazin-1-vl}-methanone
{example 2, free base) and 1-iodo-2-methvlpropane (commercially available). MS (m/e):
467.5 (MH").
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WO 2008/015125 PCT/EP2007/057599 - 53 Example 43 [D'-(l
-Isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)- | -isopropyl-1H-indol-6-yl]- (4-

W@gwgﬁ PJperazm 1-yl)-methanone; hydrochloride Ac:(:ord|g|8%1/%}{1_;%5},m17399

procedure Jescribed for the synthesis. of [3 (I-isobutyl-1,2,3
tetrahydro-pyridin-4-yl)-1-methyl-IH-indob-6=yl)-(4-isopropyl-piperazin-I-yl)-
methanone; hydrochloride (examplﬁ ? Hhe,éitle compound was prepared
from [3-(1- S
isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-1H-indol-6- (4 isopropyl-piperazi
R AR R AP b o mecia) awmaé’ e RISiTe):
Fiife 2oty Exathplteodd 10
[3-(1-Isobutyl-l,2,3,6-tetrahydro-pyridin-4-)71)-1-methanesulfonyl-1H-indol
-6-yl]-fcisopropytipipesazinrddeydyibaeihanenertostrding-1Q hebutyl-1,2,3,6-
959&@ fure desaribed for PH&}?M“WP%&%&%?‘I&%@?&%M 125 8azin-1-y1)-
tetr dro %ﬁ&dln 4 %l) -meth H-ind ﬁgfél Cibmpropyl plweaFaHn I
A %ﬁa@@ B LORGGORE e
gﬁ@mé@}:@@iﬁlﬁg{[}%lﬁqﬂdol -6-v1} 4 1sopropy} piperazin-1-vlj-methanone

isebtityle 1,243 G- teadiie-purdin: ) didoinde ey b4 iserrapdbRINeBZim /e ):
-gl) Shanone and methanesulfonylchloride (commercially available).

N2k
MS(m/e) '487.3 (MHO ). Example 45

[3-(I-Isobut),l-piperidin-4-y1)-1- metgél -1 H mfjol -6-yl]

(4 iIsopropyl-piperazin-1-yl)- 20 ydrochloride According to
d ib df t 1-isobutyl-1,2,3,6-
33?8 " e %nyl?etﬁ ?]yq I]T—iih %fjlics)}f?é %/] g 148510%}%{1 plpe?mzme [-carbonyl}-
l(ﬁ-@édp?ﬂpb@rﬂfa@ﬁalﬁn 1-yl)- methanone; hydrochloride (example 42) the
titte compound was prepared from [3-(1- isobutyl-

piperidimyhe lbf-intiof-63\1} 1(drisb gropidiqipendzis 316-y rahedhogry ode 25v1 ) -
(@xampies ﬂjrﬁ;@ Q@ﬁﬁ)} %im@}m@ﬁhé\nqﬁa@mmﬁéfe@!%ﬁe‘r@iﬂaﬁ@)b«Mi? 0.168 g
g@g%)]nf%‘r?% B%er pﬁ‘ﬁﬁgﬁ o d[fl iilmo ﬁﬂgir ﬂxe@s I%%b(ll 03835; !30 2 64 mmo ) {4-
Fmp%tﬁéhb?r@nw@cﬂmér@d%@e Hetarainy Mthe prose wwne was
tanthé wyiitlesis ob [B-(Irisobutyk ly253Gporated to dryness and the residue was -

teteahydropyridingga:A Mgtz db-indel8s ¥l 4- IS ARepYSRIRArazIn-bY,
MeOH and NH; ac. to vield after evaporation of the combined product fractions 0.024 g
(5%) of the title compound as vellow foam. MS (m/e): 510.5 (MH").

Example 52

[3-(1-Isobutyl-1,2,3,6-tetrahydro-pyridin-4-yi)- - (4-trifluoremethyl-phenyl)- 1 H-indol-

6-yl}-(4-isopropyl-piperazin-1-yl}-methanone

A mixture of .15 g (0.36 mmol) [3-(1-isobutyt-1,2,3,6-tetrahydro-pyridin-4-yl)-
1H-indol-6-yl}-{4-isopropyl-piperazin-1-yl}-methanone, 0.11 mg (0.4 mmol) 4-
iodobenzotrifluoride; 12mg (0.1 mmeol} trans-1-2-diaminocyclohexane, 5 mg (0.026
mmol) copper(Diodide and 0.164 g (0.77 mmol) potassium phosphate in 1.5 mL
dioxane was heated to 130 °C for 17 h. Isolute was added and the mixture was evaporated
to dryness and purified by flash column chromatography on silica eluting with a mixture
formed from DCM, MeOH and NH; aq. to vield after evaporation of the combined
product fractions 0.127 g {(59%}) of the title compound as white foam. MS (m/e):
468.1/553.3 (MH").
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WO 2008/015125 PCT/EP2007/057599 - 54 methanone; hydrochloride
(example 42) the title compound was prepared from [3-(1-

9&% %erldln -4-yl) -1 H-indol-6-yl] - T/EP2007
4- |sopropyl piperazin-l-vi)-methanone (example 2, free base§
iodoethane (commercially available). MS¥m/e): 439.3 (MH'). Example a7
5

[3-(I-Isobutyl-piperidin-4-yl)-I- isoprcﬁ‘&%gﬁql—?n%ol 6-yl]-(4-isopropyl-piperazin
-I- yli tha one; hydr rldeA cordl to the procedure described for
the! y]ﬁfﬁ’ R frg@@oé)}mpﬁl Bttt ﬁy&ﬁdw@ Jif*ﬁ‘; I hrlsthgp!-6-v-
{IHLmdUHB’inIPf(m%Bolp}ﬂ@pytﬂmpeMZm -1 -yl)- methanone; hydrochloride
(example 42) the title compound was prepared from [3-(1 10
isobutytqiperigin-dwy byeldddndol Geyihdd fisolropyl tivtpe reZi B-L-ytphuetharie,6-

:\B/l@tsrz(ﬁélf&@ %ntr@ t?ass.@a_@@ﬂiu%ﬂ&q@@mm&gommﬁagﬁayyﬁvmla@séopvl-
mj/e

S Bhoioru %4-51 RBBU P pig LA Bfoed from 1301
Jé@hg@fbrbéw 6@5@@1@%%@9})%@@&&%@A&:@@ﬂdrﬁ@t@ﬂﬁ@pﬁh&é@r@r@ 1-y1)-
aesahed:fordheisynibrsls Qb3 rEdsabutyhkila?18,6MS (m/e): 430.2/515.3 (MH).
tetrahydro-pyridin-4-yl)-I-methyl-IH-indol-6-yl] -(4-isopropyl-piperazin-I-yl)-
methanone; hydrochloride (examplg42)flke itle compound was prepared
from [3-(1- isobutyl-piperidin-4-yl) -1 H-indol-6-y1] -(4-isopropyl-piperazin-

| )} Ameinanong, el (xampleiridiee basel @t aro- pyridin-4-y1) -1 H-indol-6-y1] -
b(rlomo 1,1- d#{?(l)%g%et}; ar{:g %chl mrr;hqermally a\%;l}l%blrg) g FlS H(lm/(}:‘)) 4751% ol-6-y1]

I—f’?pﬁjﬁw}l’r\bﬁ%eﬁlﬁl 154B0% asm(’f isobutyl-pipeidin-4-yl)-1H-iidol-6-yl]
(4-isopropy] -piperazin-I-yl)- methanone 25 According to the procedure
i i SyntReCTS BF BT sbiy Thewspdngsss of [3-(1-isobutyl-1,2,3.6-
tetrahydiromyridinddih i dmsthyrdikkihgopeayd] - 1 H-indol-6-yi ] - (4-isopropyl-
&rés@ﬁﬁopyrbpmaq%ankyb)mmgtb@@pﬂ@: ﬁw@&eﬁm@ﬂg@ »(%@P@pﬁ@eﬂ%}ahﬁ 3-(1-

T
B’a"é 5T $H16-2THEHYTOrSPARE TETERETAI BaATAS): MS (e)
30645725 (MM)T ).

GR7599

Example 55

i 1-(4-Fluoro-phenyl)-3-(1-isobutvi-1,2,3,6-tetrahydro-pyridin-4-yl}- 1 H-indol-6-vl]-(4-

isopropyl-piperazin-1-yl}-methanone

According to the procedure described for the synthesis of [3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-yl)-1-(4-trifluoromethyl-phenyl)- 1H-indol-6-yl | -(4-isopropyl-
piperazin-1-yl}-methanone {example 52} the title compound was prepared from {3-(1-
isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)- 1 H-indol-6-yl}-(4-isopropyl-piperazin-1-yl)-
methanone and 4-fluoro-iodobenzene {(commercially available). MS (m/e): 418.4/503.4
(MH".

Example 56

[3-(1-Isobutyi-1,2,3,6-tetrahydro-pyridin-4-yl)-1-pyridin-3-yi- 1H-indol-6-yl |- (4-

isopropyi-piperazin-1-yl)-methanone

According to the procedure described for the synthesis of |3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-yi)-1-(4-trifluoromethyl-phenvyl}- 1 H-indol-6-y1|-(4-isopropyl-



[}

-2
193]

WO 2008/015125 PCT/EP2007/057599 55 Example 50
[3-(1-isobutyl-piperidin-4-)r1)-1-methanesulfonyl-1
H-ind I-@-Xﬂ-(4-isoprop),l- piperazin-l-yl)-methanone According to the o

WB B8 ir  described for the synthesis of [3-(1-isobutyl-1,2,3 6 BEP2007/057599
tetrahydro-pyridin-4-yl)-1-methyl-IH-indob-6-yl]-(4-isopropyl-piperazin-I-yl)-

- methanone; hydrochloride (example 42) the title compound was prepared
PRI TETLL OB RIpRTIERRABA- A2 HiR dBlea-y P isbisie By e s [3-(1-
lssapmrdthanbheac felkaimpley2direé-Basel andometari éssbforyldhbdriciezin-1-y1) -
(cemmerrialiv avallRble)dMS (FHE)erthn AP i (iR k0 ExamBle 3lss 4 (M),
4-[3-(1-1sobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-6-(4-isoprop) Tl-piperazine-

I-carbonyl)- indol-I-yl] -benzonitrile A mjxtire-of 0.36 g (0.88 mmol)
[3-(I-isobutyl-1,2,3,6-tetrahydro-pyrldln-g-yl)-
-nndol-6-yl]-(4-isopropyl-piperazin-l-yh-methanone (example 1, free ..
R e i e i
Sl AN - 0 3B B e e iy {2 by AIGERERT) boronic acid and 0.446 g
(4.4 mmol) NEt3 in 20 ml 1,2-dichloroethane was heated to 85 C for 66 h.
The mixegrdias shaporetéd tolehyieskianteierdsiduel Was! puified-by,3.6-
flasihedlarnrahrometographyleliing: with shepixtureformed FomDcMionyl-
e DA LR T g
%t}r(k}%ﬁé%é?%b aspyTi in-4-vl)-1H-mndol-6-vl]=(4-isopropyl-piperazin-i-yl)-
[Bthasebetyldll 2B Gaetranidebapyritiomryd Fnligatdflablométhiyr sheti)3/533.3
vFindol- 6-yl]-(4-isopropyl-piperazin-1-yl)-methanone A mixture of 0.15
g (0.36 mrnol) [3-(I-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)- 25
1H-indol-6-yl]-(4-isopropyl-piperazipsl;yl)simeth anone, 0.11 mg (0.4 mmol)
4- iodobenzotrifluoride, 12mg (0.1 mmoﬁ trans-1-2-diaminocyclohexane, 5

M, Q1928 Mmol) %‘&%h(‘})i%i@i@i?&%%ﬁi9,4-‘%&%&9&?8%?;‘?&%%5!%«mminam-

ate in 1.5 mL “dipxane was heated to 130 C for 17 h: Isolute’'was

phqsph
Saﬁzd%ﬁalﬁ?é’ idRra TS SYaB6H88 o dryness and purified by flash

column chro_mato%{aphy on silica eluting with a mixture ‘
According to the pracedure described Tor the synthesis of {3-(1-isobutyl-1,2,3,6-

tetrahydro-pyridin-4-ylj-1-(4-trifluoromethyl-phenyl}-1H-indol-6-vl[-(4-isopropyl-
piperazin-1-yl)-methanone (example 52) the title compound was prepared from [3-(1-
iscbutyl-1,2,3,6-tetrahydro-pyridin-4-yl)- 1 H-indol-6-vl|-{4-isopropyl-piperazin-1-yl}-
methanone and 4-fluoro-2-iodotoluene (commercially available). MS {m/e): 432.4/517.4
(MH").

Example 39

[3-(i-Isobutyi-1,2,3,6-tetrahydro-pyridin-4-yi - 1-p-tolyl-1H-indol-6-v1}-(4-isopropyl-

piperazin-1-vl)-methanone

According to the procedure described for the synthesis of | 3-{1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-yl}-1-(4-trifluoromethyl-phenvl)-1H-indol-6-yi] - (4-isopropyl-
piperazin-1-yl}-methanone {example 52) the title compound was prepared from [3-(1-

isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)- 1 H-indol-6-y1}-(4-isopropyl-piperazin-1-yi}-
methanone and 4-iodotoluene (commercially available). MS {m/e): 414.4/499.5 (MH").
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30 formed from DCM, MeOH and NH3 ag. to yield after evaporation of the
combined product fractions 0.127 g (59%) of the title compound as white
,(m/e): 468.1/553.3 (MHO. WO 2008/015125
PCT EP2007/057599 56 Example 53

13-(I-1sobutyl-1,2,3,6-tetrahydro-pyridin=4-yl)-1-(4-methoxy-phenyl)-1

H-indol-6-yl] - (4-isopropyl- plpera2|g 1n¥lq nggthanone According to the

procedure described for the synth -isobutyl-1,2,3,6- 5

PCT/EP2007/057599

etrahydro- pyrdln -4- |) -I~( Iuoro eth henyl)-1H-indol-6-ylI-(4-isopro
VII{ MH— W r:%”l tHHA %Pé‘(é%( 3 Zt‘ ﬁ@l’égﬁibgm:ﬁgg 1- ca,rbonyl}-
préfpiakad fromef@itile

isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)-IH-indol-6-yl]-(4-isopropyl-piperazi
n-lI-yDAmethanonehampdoddddealkisole:(Chmmesgiatyavailgble) sMEithie); 3,6-
@Q@é% %MH% Fxam pdﬁfﬁﬂbljo%eth)é henyl)-1H-indol-6- vi (4- 1soprop}f1«
i} %24 DI{([_{I rmepen?gl‘ze 1%%5 butyl 2 6- tetrq(ﬁ/d %I’I |n 4(%{]{) 9(1-
ﬁeéw rézuﬁ efﬂ%ﬁ%ﬁ‘é Ceordint t8%5e fom
ﬁf&éﬁﬂukéée‘s@ﬁ @&Wléyhﬁé@réfdf@?i@sﬂﬂ)dﬁdﬁf&w@& piperazin-1-yl)-
tatihhydne-pydislinvdepbniot4 tif uarometaidiphenyibkH-Neombe 1 25.1/510.5

(Ahjgc))propyl piperazin-1-yl)-methanone (example 52) the title compound
was prepared from [3-(1 15

isobutyl-1,2,3,6-tetrahydro-pyridin- f:) ytlé 1Hé?dol -6-yl]-(4-isopropyl-piperazi
n-I- yI) methanone and 2,4-difluoro- ene (coin mercially available).

2/521.3 (MHT). E le 5 |
R R e T A ens b 614
Homb%%ql(ﬂmzbﬁbﬁmwﬂ@merazin-l-yl)-methanone According to the
procedure described for the synthesis of [3-(I-isobutyl-1,2,3,6-
tetrahydrapyddindde phote(@utrifliersrdmefoyldphemybesiHeindel6igatiutyl-1,2,3,6-
céﬂﬂﬁo&r@@yfwmt@mnyl}rmﬁmammd(%mmez@md&ﬁ Jitlg ,compoy gy -
Was, RIEpar %g fro [nh emm AR e Comp was prepared from [3-(1-
Psb% 1173 6%t ér pyr |n21 %S:H 81163)?](& PTel
gk .% Eaaiﬂl%fbéra% Qéf‘rﬁéir{érféﬁ@%}ﬁa HlméFS’rédébéﬁiEﬁ@m and 4-
(comhenereidlhycaicdz I@dolla)nMSa(MB)nl&m&ﬂ/@ﬁ&mffﬂwﬁiﬂ)} Example 56

Example 62

[3-(1-Isobutyl-piperidin-4-yl)-1-(4-methoxy-phenyl)- 1 H-indol-6-yl]-(4-isopropyl-

piperazin-1-yl)-methanone

According to the procedure described for the synthesis of {3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-yl)-1-(4-trifluoromethyl-phenyl}-1H-indol-8-y1} - (4-isopropyl-
piperazin-1-yi)-methanone (example 52) the title compound was prepared from [3-(1-
isobutyl-piperidin-4-vl}-1H-indol-6-yi]-(4-isopropyl-piperazin-1-yl)-methanone and 4-
iodoanisole {(commercially available). MS {m/e): 517.4 (MH").

Example 63

11-(2,4-Difluoro-phenyl}-3-(1-isobutyl-piperidin-4-y1)- 1 H-indol-6-y1|-{4-isopropyvi-

piperazin-1-vl}-methanone

According to the procedure described for the synthesis of [3-(1-tsobutyl-1,2,3,6-
tetrahydro-pyridin-4-y1)-1-(4-trifluoromethyl-phenyl)-1H-indol-6-vl] - {4-isopropyl-

piperazin-1-vl)-methanone {example 52} the title compound was prepared from [3-(1-
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[3-(1-1sobutyl-1,2,3,6-tetrahydro-pyridin-4-y1)-1-pyridn
-3-yl-,1H-indol-6-yl]-(4- isopropyl-piperazin-1. -yl) -meth.anone 30

W?(j(?ﬁg%qbuiltgezp;%c_edure described for the synthesis of POT/EP2007/057500

tetrahydro pyridin-4-yl)-1-(4-trifluorometh§l-phenyl)-1 H-indol-6-yl]

is 8/01. T/PP2007/057599 157

L T e R et A IRET SRR
ﬁréndi[%lmomdﬁbwﬁzScan@@mﬁyamwhd#ﬁh-Mﬁ (np{ehdape-H ).
-(4-isopropyl-piperazin-1-yl) - methanone and 3-iodopyridine
(commercially available). MS (m/e):401p3/486.4 (MH'). Example 57 5
[1-(3-Chloro-4-methyl-phenyl)-3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-yl)
4Hi3 -inddeb vyl -Hdsaprap)tl-piperazinopyiiveethanone Aceerdingdo ithe -
procediyg.described for the synthesis of [3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridur4-yl)-1-(4-'trifluoromethi,l-phenyl) - I H-indol-6-yl]

-(4-isqpr 8%@{8%612' g%liwgg@a e {example52) the file compaund ;

was preparedb rom Sﬂ
IEHBYE -?z’@r@lfeﬁamj rot pyiiarromAsidrRaere- | e dhron(i-pipeieil-
pH:l_eyi)mﬁe;hhnm}eaandezmmmw%dmmiﬂen@wﬁpommgrﬁ altyravailalole)[3-(1-

M@\ﬁ@f@!péﬁ&&@%%&%ﬁ%g ampie,pdy vl p}perazm 1-yl}-methanone and 4-
Oéi) Fluoggi) 2= emg%) Sa Ifb? }35§ %tr%d o-pyridin-4-yl)-
PHAdor: 1%18 ﬁf -1ISopropyl- plper zm- -yI ‘methianone According to

the procedure described for the synthesis of [3-(I-isobutyl-1,2,3,6-

tetrahydro pyridin-4-yl)-1-(4- trifluormenyl) 1H-indol-6-yl]-(4-isopr

0 erazml I methanone example 52) the title compound Was
pg’ aﬁ,)sg )%) in-4-vl}-1-(3- grlﬂuorgmeth})d -phenyl}-1H- Sadoi 6-vi]-(4-

lsmbmy;ﬂ]gﬁv@;&ateﬂahydnetwmaA-yl)-lH-|ndoI-6-yI]-(4-|soprop),I-plperazi
n-1-yl) 20 methanone and 4-fluoro-2-iodotoluene (commercially available).
MS (mied:-4i32. 4/ o bt} ExdAledSBr the synthesis of [3-(1-isobutyl-1,2,3,6-

@&h&s&laum hid % Wetrmgﬁ%cﬂmm gﬁematq'yﬂ ﬁlldolln%i%ﬁ()(—ls()% 1380

yl- plpe zin- 1 -yl) -methanope 2 rdirig to the procedure
BSEHEd 61 ﬂﬁlstég}ﬁﬂ?é S (F7r% Gjfercsrapgund o prepared from 3-(1-
tetbaity crppyeidir=aL) T11)-Indelthfidbfd nretppphe ez indoheplnone and 3-
HAdseprepyluoride ( commercially available}. MS (m/e): 555.4 (ME").

Example 66

{ 1-{4-Fluoro-phenyl}-3-{1-isobutyl-piperidin-4-vl}-1H-indol-6-yl] -(4-isopropyi-

piperazin-1-vl)-methanone

According to the procedure described for the synthesis of [3-(1-isobutyl-1,2,3,6-
tetrahydro-pyridin-4-vl)-1-(4-trifluoromethyl-phenyl)- 1H-indol-6-y1}-(4-isopropyl-
piperazin-1-yl)-methanone (example 52} the title compound was prepared from [3-(i-
isobutyl-piperidin-4-vyl}- 1H-indol-6-yl]-(4-isopropyl-piperazin-1-yl}-methanone and 4-

fluoro-iodebenzene (commercially available). MS (m/e): 505.4 (MH"),
Example 67

[3-(1-Isobutyl-piperidin-4-yl}-1-pyridin-3-yl- 1 H-indol-6-vl]-(4-isopropyl-piperazin-1-

yl)-methanone

According to the procedure described for the synthesis of [3-{1-isobutyi-1,2,3,6-
tetrahydro-pyridin-4-yl}-1-(4-trifiuoromethyl-phenyl)- 1H-indol-6-y1]-(4-isopropyl-



o
Ut

piperazin- I-yl)-methanone (example 52) the title compound was prepared
from 13 (1-

2,3,6-tetrahydro-pyridin-4-yl)-IH-indol-6-yl]-(4-isopy; era_zi_
91 L% }hanone and 4-iodotoluene (commercially avallabﬁ)c)[%yfg/fp {H?éf::’%

414. 4/499 5 (MH"). WO 2008/01.5125 PT/EP2007/057599 -58 Example

60 . . .

BIPSEES OB RE D3 Bty Ao 2Py At Yy R R BRS Y Eptpt ae f
catpoily DR K-yl]) - benzdnltfitlel Actdrelmgnid thiecproioe tinte- thedorived and 3-
fedthesynthesis k3 lyiseutk 1. 248.60/%): 488.5 (MH").
tetrahydro-pyridin-4-yl)-1-(4-trifluoromethyl-phenyl)-1H-idol-6-y[]-(4-isopro

pyl- piperazin-I-yl)-methanone (example-p23she title compound was

prepared from [3-(1-

'ﬁQPs%%n%L% %‘e%Hﬂhéfﬁéﬁvﬂyy%méawu@ oligldrisonien @fﬂ%saz'

n-1-yl)- methangne‘a dobenzonitril ommerC|aIIy aval

(RIS PALB R IEH S | %rﬁf)t PP ample 61

[3-(1-Isobutyl- plperldl -4-yl)-1-(4-trifluoromethyl-phenyl)-IH-indol-6-yl]-(4-
isoprofyRHET & h- Qﬂ“ﬁﬁ‘étﬁéﬁﬁﬁﬁ@@c@ér@m@’fﬁﬁﬁ%ﬁm’?{ée@ui@%%ﬂb’ea@
forrthedsynthadis af {B-(1-isabfitydsti2s86-phenyl)- 1H-indol-6-vl |- (4-isopropyl -
ﬁﬁf ahyere- pbjﬁ@ﬂ&tﬁﬁ&@(@zéﬁhfﬂws@mﬁéfm'r@mﬁ}él)uldd ‘!\”fé%@gxﬂad from [3-(1-

oba’tvp :L?(Eé{n%m _né{c?l Igg%%%(c?ﬁ(ﬁ Plgr? ?E?‘n thfﬁ methanone and 2-

rom
Fhﬁﬂb&ﬁ%ﬁdli%pkéwnmﬁé% mmylﬁiema mvi%ﬁm (MH").
iodobenzotrifluoride (commercially available). MS (m/e): 555.4 (MW).

Example [3-(1-Isobutyl-piperidin-4-§Resripid Ghethoxy-phenyl)- |

H-indol-6-yl] -(4-isopropyl 20 piperazin-1-yl)-methanone According to the
praGedubergte spivetifor-the Isynthielsisiofd3e (Asistbutybdp 2y 8y6piperazin-1-yi}-
tatrahygre-pyridin-4-yl)-1-(4-trifluoromethyl-phenyl)-1H-indol-6-yll
-(4-isopropyl- piperazin-1-yl)-methanone (example 52) the title compound

was 9{9%%6;9”1‘{9 @1?}1@6@@&1‘6 escz_HJEd for the SV twszs of {3 _obutﬁl 1,2,3 J &-

buty]- IH-ind 4 %y
g%ﬁ%l%g}%ti%%s) e (éérﬁ]‘ﬁ é?é%ﬂ&t%{}sa% ? %ﬁ?é? 13’1 A-tpr w

Eixample 631[-(2;42Difhgcraaphdnyh 3¢l tido butybpipdridinptaphred from [3-(1-
|ktindelBoyHd{4-iIsopropyin piperazind-y)metnangpRzin- 1-v1)-methanone and 4-
iodotoluene {commerdially available). MS (m/e}: 501.4 (MH").

Example 70

3-[3-(1-Isobutyl-piperidin-4-yl)-6-(4-isopropyl-piperazine- | ~carbonyl}-indol-1-v1]-

benzonitrile

According to the procedure described for the synthesis of [3-(1-isobutyi-1,2,3,6-
tetrahydro-pyridin-4-yl)-1-(4-trifluoromethyt-phenvl)- 1H-indol-6-vl |- (4-isopropyi-
piperazin-1-yi)-methanone (example 52) the title compound was prepared from [3-(1-
isobutyl-piperidin-4-yl)-1H-indol-6-ylj-(4-isopropyl-piperazin-1-yl}-methanone and 3-
iodobenzonitrile (commercially available), MS (m/e): 512.5 (MH"),
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According to the procedure described for the synthesis of
[3-(1-isobutyl-1,2,3,6- 30

W@Eﬁ?pfxgrﬁgjyndm -4-),1)-1-(4-trifluoromethyl-phenyl)-1H- mdoll,@%%l(%d%pj;’%

opyl- piperazin-l-y[)-methanone (example 52) the title compound wa
prepared from [3-(1 WO 2008/015125 PET/EP20 0 710 5 7 599 59

isobutyl-piperidin-4-yl)-1H-indol-6-3§!-§4l|309;opyl piperazin-I-yl)-methanon

e and 2,4-difluoro-iodobenzene (c ly available). MS (mle): 523.6
MHO Example 64 ) ,

43[é1( 9k wu&&s@m nenyn -l BppTERate- | darsiyiddrI-
Wppsapehpariteile Acgordieiitoche procedure described for the synthesis

of [3-(l-isobutyl-1,2,3,6- tet

rahydie<pydicin:d yil)-b(@:tdfivodemebhaylfpher\dy it Hdsindd | By Hisobutyl-1,2,3,6-

%&&ﬁwyeqwmweglﬁ 1' M)tmﬁ}l}%}ﬁ&ﬁ}ﬁ%ﬁéﬂm? P4)ie [UE€ 1GomPRAG, vi-

f
BT A A ik SR R ol SRy B drambl-( -

sefiend- pwrnfb@tﬂeﬁidﬁhi@@&xﬁﬁ%éﬁciawrawhmm@)amsl(mwe)ﬂ@ilzn@ne and 4-

(M) crx@aIple6 5 [l chdsabid) hpipeiidin 4yl bks . MS (m/e): 571.3 (MH").
(3-trifluoromethyl-phenyl) -1 H-indol-6-yl ] -(4-

isopropyl-piperazin-I-yl)-methanone: Agegiding to the procedure described
for the synthesis of [3-(1-isobutyl-1,2,3,6- 1s

@tr@wgf}oyp ridinzAsvi 1ﬁy(§3t5f %W&W?tbuhf@hﬁw')eﬂ pdalGryilk

-(4- |sopropy piperazin-l-yl)-methanone (example 52) the title compound
par d [ -2- rboxylic aci

|53§§1{T pﬁp@rl lei? ﬁdm }8 yﬁ1 (E cillgé)ep?oﬁllbpf{ ércazclﬁCl Im(lﬁhﬁ%et anon

?Magﬁ@:; IOdObe?équ)gQH mno met%ﬁl c%/oﬁi‘vglg%()xylate,({g/ 5655 mmol) i-

E@l(zrzt?um@mf@m MBEA GsodtHpp e R4 y)3a indétBeipiacisepropy
hpiperazipfluy fonethahenesAceordingoia the proceduiedadaribetkfosithe 9 with

WJ‘H@S (Pt (55'56 %ﬁ%PJMé[&%d%}@DC\@ The combmed owamc >hages were washed
s Gk e
prépaeedifromd [Ruili@bbiseplwtyl giperatography on silica eluting with a gradient
€ty hrdiblHinctal Bndinrisoprenylapines azinkyljriath aneneaafdrared and
Uk'é)cf Qs 91%‘25? ﬁﬂ%ﬁ&’%(ﬁ%{%‘?}ﬁc 1A'y AvaaRlek M2 B{ek, 39R:4Mi 260 me

met ano? and 3.37 g (89 mmol) sodium borohydride (NaBH,) and stirring for 40 h at
room temperature, After evaporation DCM, water and Na,COs aq. was added and the
organic layer was washed with NaCl aq., dried with Na,SO4. and evaporated to dryness.
The residue was taken up with isolute / DCM and after evaporation purified by column
chromatography on silica eluting with a gradient formed from DCM / methanol / NH;
aq. The product fractions were evaporated to yield 1.25 g (9%} of the title compound as
light yellow solid. MS (m/e}: 349.2 (MH").

b) Step 2: [3-(1-Benzyl-piperidin-2-vi)-1H-indol-6-yl}-(4-isopropyl-piperazin- 1 -yl)-

methanone

A mixture of 1.25 g (4 mumol} 3-(1-benzvl-piperidin-2-vi)-1H-indole-6-carboxvlic
acid methvl ester and 0.2 g (4.8 mmol) LIOHH,O in 40 mL water and 40 mL methanol
was heated to reflux for 20 h. After 4 h additional 0.56 g LIOHH,O and 30 mL water was
added. After evaporation of the methanol the mixture was adjusted to pH=2 and
evaporated to dryness. 25 mL DMFE was added and together with 1.4 g (4 mmol) TBTU,



30

,ggogﬁg%?zgescribed for the synthesis of [3-(1-isobutyl-1,2,3

[3-(1-Isobutyl-piperidin-4-yl)-1-pyridin-3-yl-I
H-u-idol-6-yl]-(4-isopropyl-piperazin-I- yl)-methanone 30 According to the
6- s
ydro-pyridin-4-),l) -1-(4-trifluoromethyl-phenyl)-1 H-ind?ci)}l%rf}E/F])z{mm:’71’99
-(4-isopropyl WO 2008/015125 PCT/EP2807/057599 -60
iperazin-l-y)-methanone (example 52) the title compound was prepared
?%o%ﬁ? 2@%&8&5&@3&@% fPﬂr.Ql»fd]a}e 2ERAR(ARRSHOPgpipEraz oo™
lreyhparettatong:ahdl8ieipdppydeiradcsimneroiaiyiavaialbie) S mie):
4885 (M piEXaMmlea68.8ing with a gradient formed from DCM / methanol / NH;
{(GhRede @%E‘?é/kﬁﬂ&lﬁmé)/%é 1139 %%B'gﬁﬂd'?iﬁ% DRI M R nd as
- 1SO| ropy-plP_ razin- [ -yl) -methanone According to the procedure
HSLERBRERSY ta'ef\@ﬁ‘ﬁ‘/é%iél’b?%‘\(ﬂ%abutyl-l,2,3,6- tetrahydro-pyridin-4-yl)
-1-(4-trifle oromethyl-phen)”l) -1 H-indol-6-yl] -(4-isopropy!-
6?p%?é’z§h$§}5%¥éﬂ¥&ﬁﬁ??é%&dﬁ¥&é%@}ﬁ el corhioudal was prepshreane
from [3-(1 10
isobutylepigaridah 4071y i HindobB- 1A (“isopfopyle pibierazih-ILid)mdethanon 4-
and R ghiere-Ariodoioluenamcenmierciadly avaitableds MSMHR) 2838 4id was

ML) Example 69 .. oo oc during 16 b, Filtratign of the catalyst gnd evaporation to
31156 '.2% Heridin- Aoy 1p: BB (1iSoRBBos oiden
U HRStHARGNE 15 AtCHrig o thEProRéd de B Yo Wnthesignd

of {Bofbtisbimatylid &816ss. The residue was purified by column chromatography on
tetahyQraPyiiE D Aayi-de (Grinfuerameityl-pheaybilii indol6-yiik(4sisanre
E%%%%%%&%%ﬁ%}%}%m%”%ﬁ &ei(la Q’(@W’%%)ft e %t[ll% & o%%gdaﬂgg%t brown
i%ﬁht@’l-sp‘iﬁéﬁ)dﬁﬁﬂ-@iﬁ”ﬁ-ihdol-&yl}(&isopropyl-piperazin-l-),I)-methanon

e and 4- iodotoluene (commercially available). MS (m/e): 501.4 (MW). 20
Example 70 3-[ 3-(1-Isobutyl-piperibiamnd)78-(4-isopropyl-piperazine-|
-carbonyl) -in dot- | -yl] - benzonitrile According to the procedure described

for e synihesis off3H{I-iSebltkdp 2 By6-piperidin-2-y1)- 1 H-indol-6-yi] -methanone
tetrahydro-pyridin-4-),1)-1-(4-trifluoromethyl-phenyl)-1H-indol-6-yl]-(4-isopro

pyl- 25 pipenazis-iyhyiethanone] {exarpte b2)tipetite compaupthyyatn-2-vi-
@f@@%ﬁglgf{fﬁmmeﬂzan?nrﬁO_.18 gl (61 nfmcil). Z—iodoprlopane and 010.44: g (Q[ﬁ:il mmol}
T b o G SR O BB e Yk
evaporated to dryness and again 0.18 g (I mmol) 2-iodopropane and 0.0.44 g (0.32
mmol) K>COs and together with 2 mL N,N-dimethviacetamide heated to 150 °C for 1 h.
The mixture was evaporated to dryness and the residue was purified by column
chromatography on silica eluting with a gradient formed from DCM / methanol / NH;
aq. The product fractions were evaporated to vield 0.04 g (47%) of the title compound as
light brown solid. MS (m/e): 397.1 (MIH").

Example 74
|3-(1-Tsobutyl-piperidin-2-yl)-1H-indol-6-yl]- (4-isopropyl-piperazin- 1-yl)-methanone

According to the procedure described for the synthesis of (4-Isopropyl-piperazin-
1-y1}-13-{i-isopropyl-piperidin-2-y1)-1 H-indol-6-yl]-methanone {example 73) the title
compound was prepared from (4-Isopropvl-piperazin-1-yi)-(3-piperidin-2-yl-1 H-indoi-
6-yl)-methanone and [-iodo-2-methylpropane (commercialty available), MS (m/e):
411.3 (MH").
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_pyI piperazin-1-yl)-methanone (ex

iodobenzonitrile (commercially available). MS (m/e): 512.5 (MHO). WO
2008/015125 PCT/EP2007/057599 -61 Example 71

wl)Szgi]rs}&PJ? tyl-piperidin-4-yl)-1-(4-trifluoromethoxy-phenyl)- 'WHA"B{)Q}&‘)M%%

- isopropy plperazm | -yl) -methanone According to the procedure

described for the synthesis of [3-(1-isob@y-1,2,3,6- 5

tetrahydro-pyridin-4-yl)-1-(4-trifluorgmethyl-phenyl)-iH-indol-6-yl]-(4-isopro
gﬁ&@%—zgithe title compound was
ared from [3-(1- o
gdé/ﬁﬁaawﬁn?w@w@ﬂe.ﬁm%’ (ZISRSTOP- iRyl RrEdRshe
e and 4- (trifluoromethoxy)iodobenzene (commercially available). MS
(m/e) Aqur@%mmh@@m@rngglbed for the svnthesis of {3-(1-isobutyl-1,2,3,6-

(4-1sloptapyl-piierazin- Md)f(&iptpenmshﬂ-yhdzﬂylmd@{—&y&mﬁtha&nmnﬁr@)ﬂ
2 {68 é‘zu%@;lg%ﬁl%xhl%%%r Qi&ﬁp‘{é):)”“} 6999 & @091%98?4}{'\&@9% methyl ester

mlxture of rg mol) thyl Ie-%}l% P}éat f é?G
RGP A %‘8%%%1‘%%1 UG C 5‘8’ 16 V@ T3 60"
iododtiiordatha ez chllsrsgiebleiud $dngh ) The Mixbre-was poured
onto ice/water, adjusted. to pH = 9 with 15 Na2CO3 aq (10%) and

extracted with DGM. The combinedamgaic phases were washed with
NaCl aq. dried with Na2S0O4 and evaporated to dryness. The residue was

takenaipt withisplaieand purifieg byrgolurtn sbhsdomatpgiaptyion siliceenzonitrile

eluting with a gradient formed from DCM / methanol / NH3 aq. The

produgtfraciions were 8{@9%&%@9 anekopseskwiinertfurthen porfigation in.yi-
ntr actlon L 20 meth oland 3

T e S S e

fSryar s cRttet e\ ap Sraorr BENcTakt dha R %@63’%%%@ Hdueq
andpthetwrdanis layeelvaswashedivwitie NaChag svdpied with Na2B8@dpanigkd by

@é{ﬁﬁ’%@%&%gﬁﬂﬁﬁ? o HﬁJ?@FQM&g\Mﬁ& t@%%@ﬂéﬁt%%@@%%q/mf %Qt?ﬁnnol
evapratio UrHi column_ chr ato n |
R e T e i hlna
frispons Wsrelevhps ey PM‘?YI@H@ 245@3(9%51& the title compound as

light yellow solid. MS (mle): 349.2 (MH). b) Step 2:

[3-(1-Benzyl-piperidin-2-yl)-1H-inddkayplli¢disopropyl-piperazin-1-yl)-
methanone A mixture of 1.25 g (4 mmol)
B3([-bénzyPgiperidire2zy 1) Hd tindole-6-garbbydidol -6-vi } -(4-1sopropyl-piperazin- 1-

vl)-methanone

A mixture of 0.02 g (0.56 mmol) {4-isopropyl-piperazin-1-yl}-(3-piperidin-3-vyi-
1H-indol-6-yl)-methanone, 0.01 g (0.06 mmol} 3,5-difluorobenzoic acid, 0.02 g {0.06
mimoel) TBTU and 0.044 g (0.3 mmol) DIPEA in 0.8 mL DMF was stirred at room
temperature for 16 h. The mixture was subjected to preparative HPLC purification on
reversed phase eluting with a gradient formed from acetonitrile / water / NEts.
Evaporation of the product fractions yielded 16 mg (57%) of the title compounds as off-
white foam. MS (m/e}: 495.4 (MH).

Example 78

(4-Isopropyl-piperazin-1-y1)-{3-[1-(thiophene-3-carbonyl)-piperidin-3-yl]-1H-indol-6

yli-methanone

According to the procedure described for the synthesis of {3-{1-(3,3-difluoro-
benzoyl)-piperidin-3-vi]-1H-indol-6-yl}-{4-isopropyl-piperazin-1-yi}-methanone



b2
o

30 acid methyl ester and 0.2 g (4.8 mmol) LIOHH20O in 40 ml- water and
40 nil, methanol was heated to reflux for 20 h. After 4 h additional 0.56 g

wi i& %and 30 mL water was added. After evaporation 3}#&1 P 7057599
methanol the mixture was adjusted to pH=2 and evaporate rynes

25 mL DMF was added and together witf't.4 g (4 mmol) TBTU, WO
3098/0 5125 PC;?/EPZOO?/O 7599 62%%5 %% mmoI)EBaPEA and 0. ?

X ol BrS S BT8R el SEPL A Toor TePRPRYafips G h Y -3~
@@miéiwés}’hdafe@éﬁdﬁa}ﬂémwbmaﬂ@n%ibmséa‘?w@@h@mﬁm acid (commercially
ehsomatpgraphy; on silicaelating with a gradient formed from DCM /
methanol / NH3 ag. The product fractions were evaporated to yield 1.14 g
(71%) of the title compound as 5 lighthrawi solid. MS (m/e): 445.3 (MH').

c) Step 3:

3 2 Ao
SR e e e i

OBBHYT ﬁlperazm 1-yl)-methanone and 0.125 g Pd/C (10%) in 30 mL
acetlc acid was §3furoge|rt|ed witil n2 at 60 C during 1.0 1-i. riitratioil 01

uie cASRPEFISdRILTREEH T ARG AR PreriBth e e did Wriehhioro-
takenyip pipmeihahoel lahd-Nd40iH dk (42596)and pevaporated ageaih 40one

yness Theyesiduewaspiified By colmashio igllic
g(futlnﬁ ﬂ)h% m%] ggrmed frorrI? ngM / metkt}a E@#%ﬂ;ﬁpﬁ}sg&ﬁ -3

ALl A A RO KR 18 Shd D11 (300 oﬁﬁwﬁﬁ*mﬂv
auHipoIGhdvas! IRyt Bitstam: ‘fgénh MS (m/e): 355. 4 (MH). 15 Example 73
(4-1sopropyl-piperazin- I-yl)- [3-(1-isopropyl-piperidin-2-yl)-1
H-indol-6-vii-methanone A mixturefs&PRlmeP(0.21 mmol)
(4-isopropyl-piperazin- i -yl) -(3-piperidin-2-yl- IH-indol-6-yl)-methanone,
0318 ¢ {TFimmol} 2rictgpropane) grnped d44-gl [0.82imivief) yKIGOBdpr3pylk

Hi&was heated 4. reflux for 16 h. The mixture was filtered and 20
evaporated to dryness and again 0.18 g (1 mmol) 2- |odopropane and

0.0. 44&&&%%% {Q%Q%}Sg&g}%@%}g&%@{tﬁﬁf{)ﬂ\@% etk of {3 3,5-difluoro-
,N- d| ethy la amﬁe hea ﬁ %SL? Cforl The letu%ﬁ wash
@&a’%ﬂﬁwﬁg e A AR PR R B ebILim i methanone
mr@mét&dﬁafbhy@ﬁ Csmea}enﬁmgsvpmvargiémentfosmedmbmlﬁ@mf 1-y1)-(3-

migthianobl NHE - adoThepraduchitactions weis-evaperalast ioieldi@.04 g
EQZ%%QJCEQ&IAQ%&%@R%Q‘?&/%)2.%'95”(!@{9’*‘6(‘ solid. MS (m/e): 397.1
MHO). Example 74

Example 81

13-11-(3,4-Difluoro-benzoyl)-piperidin-3-yl]- 1 H-indol-6-yl}-(4-isopropyi-piperazin- 1 -

vl}-methanone

According to the procedure described for the synthesis of {3-[1-(3,5-difluoro-
benzoyl)-piperidin-3-yl}-1H-indol-6-yl}-(4-isopropyl-piperazin-1-ylj-methanone
(example 77} the title compound was prepared from (4-isopropyl-piperazin-1-yl)-(3-
piperidin-3-yl-1H-indol-6-yl)-methanone and 3,4-difluorobenzoic acid (commercially
available}. MS (m/e): 495.4 {MH").
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[3-(1-1 sobutyl-piperidin-2-yl)-1 H-indol-6-yl] -(4-isopropyl-piperazin-1-yl)
-methanone According to the procedure described for the synthesis of

I-piperazin-
é yI?fgi{% sopropyl-piperidin-2-yl)-iH-indol-6-yl]- methanonePg;i(nz/aLF"‘rﬁ”‘gn?é;\)9
the tide 30 compound was prepared frorp® -
(4-Isopropy|-piperazin-1-y|)-(3-pipeéidin-ﬁ-zl-lH-indoI- 6-yl)-methanone
and Il-iodo-2-methylpropane (com ailable). MS (m/e): 411.3
z WO 2008/015125 PCTIEP2007/057599 -63 Example 75 4-

ie4 ROBTSBYIMIPePRSHEREASBImANYB-pidendm-3-yL .ﬁaﬁriﬂlyﬂ [-carbonyl}-
wengoniitdle According to the procedure described for the synthesis of
[3-(l-isobutyl-1,2,3,6-
tetrahycrorpiyiidineée el o@ricitluatometayl b enyh el andol-6-4lk - difiuoro-
t{e%k%‘%ﬂr%yéédﬂlp?'@?'m’ Wirmethanong dexamplesa2). e tiie composind

S N S S B e PR SR ECH
ma@b@ﬁzwrrnﬁ(i@dmrﬁ efdiaisizrailable)l MSImien 4562t (Ve Bxamibie

La4a{3 [6-(4lsppropyl-piparazine- | -carbonyl)-1H-indol-3-ylj
-piperidin-1-yl}-benzonitrile 10 A mixture of 0.177 g (0.5 mmmol)

(4-isopropyl-piperazin-I-yl)-(3-piperidin:3sil g fH-indol-6-yl)-methanone,
0.147 g (0.1 mmol) 4-cyanophenyl boronic acid, 9 mg copper (I11) acetate

?5‘%06 9 19519%@8}836@%%{?? ﬁ'ﬁ%%ﬁlr@-’}fgﬂ%%ﬁ%ﬁgg (%t i!&%%pyl glperazm

Z)mlla%grature for 96 h. Isolute was addéd, the mlxture evaporated th
Bitfifed by column chromatography on silica eluting with a
gradient formed from DCM / methanol 15 / NH3 ag. The product fractions

were 8epgagda tBensmiy ot gy &%ﬁ%ﬁﬁﬁé%ﬁw%{ﬁw 4 4S-BeilkREe-
teanyMifm/id)n 466l 3 (NHhen! Bxampleistpropyl-piperazin-1-yl)-methanone
{BellnéBio i fktu@@a@%@%@dhmg%%gayéhJﬂbiﬁt@@ﬁ@wb& HeQRIOPhL-PIRE 5-
azin :h r}/g ied;}f'at an %O ture of 0 ”é)g éﬂ—? 1
?Apgéplrdp plpelr%zm ﬁﬂ(ﬁt ‘mong in-3-yi dn})%nyﬁlc 1C]t%§inoéqﬁ%mma Y
aveiagled. OB rhnsl) 32 5~ﬂﬁMHrdbenzo.c acid, 0.02 g (0.06 mmol) TBTU

and 0.044 g (0.3 mmol) DIPEA in 0.8 mL DMF was stirred at room
temperature for 16 h. The mixture WeistibfEcted to preparative HPLC

purification on reversed phase eluting with a gradient formed from
bcétopitritel /piyater hNEB- 13- [ 1-(pyridine-4-carbonyl)-piperidin-3-vl |- 1H-indol-6-

yt}-methanone

According to the procedure described for the synthesis of {3-[1-(3,5-Difluoro-
benzoyl)-piperidin-3-yi|-1H-indol-6-yi}-(4-isopropyl-piperazin-1-yi)-methanone
{example 77) the title compound was prepared from (4-isopropyl-piperazin-1-vl}-(3-
piperidin-3-yl-1H-indol-6-yl)-methanone and isonicotinic acid (commercially available}.
MS {m/e): 460.4 (MH").

Example 85

{3-11-(3,4-Dimethoxy-benzovl)-piperidin-3-yl} - 1H-indol-6-yl} - (4-isopropyl-piperazin-

1-yl)-methanone

According to the procedure described for the synthesis of {3-]1-(3,5-difluoro-
benzoyi)-piperidin-3-vi]-1H-indol-6-yl}-(4-isopropyl-piperazin-1-yl)-methanone
(example 77) the titte compound was prepared from (4-isopropyl-piperazin-1-y1)-(3-
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25 Evaporation of the product fractions yielded 16 mg (57%) of the title
compounds as off- white foam. MS (m/e): 495.4 (MH+). Example 78

4 I-piperazin-1-yl)-{3- [ | -(thiophene-3-carbonyl) -PiRes
wiaeRoR R

ndo - yl}-methanone 30 According to the procedure
the synthesis of {3- [1-(3,5-difluoro- benééyl) piperidin-3-yl] - |

H- |nd |-6-yI (4 isopropy plpe zml )-methanone 2008/015125 ,
BETI8Bo00715 7300 06 (gssa BR97 %41 ‘h‘?ﬁvg{ﬂﬁ-\ﬁ%fa%c z peercially
frovhalleisopFapylepipetaziniEy1)-(3-

piperidin-3-yl-IH-indol-6-yl)-methanone and thiophene carboxylic acid
(commercially available). MS (m/efxd6fpit §MH"). Example 79 5
3-{3-[6-(4-Isopropyl-piperazine-I-carbonyl)-IH-indol-3-yl]-piperidine-I-carbo
wl}sdyepganttile Accordingsto the proeeduradeselibgddodithe-synthesisief ¢-

@F[gmg?hgng f uoro-
benzoyl)-piperidin-3-yl]-1H-indol-6-yl}-(4-isopropyl-piperazin-1

-yl) m[?-lgchf O{é ﬂl@exa f.)%lee? Stcr}%tl C mpO %Swa ? d C{%UOI‘O
g |sopropy erazin 1(% pi en - -y olloi) athanone

AieF YLy RIS HEHY Sid éé. edfier .aﬁysa%m%@wwgiwé M’ﬁi{%ﬁt)
Example B0 {3:[tili{Semiporo? svethybied foyh)-pipesidioed-yliperazin- -yl 1-(3-

ﬁﬁéﬂ%@h@rwiﬁéﬂ%%P@PMLnEHF!ﬁ;%{@ addnethanone-d 2 ACRRIING able).
tﬂg rocgﬁ%% c%e\i'&m ed for the synthesis of {3-[1-(3,5-difluoro- benzoyl)
-piperidin-3- dol-6-yl}-(4-isopropyl -piperazin-I -yl) -methan one

(example 77) the titte compound was prepared from
(4-isopropyl-piperazin-1-yl)-(3- plpmw indol-6-yl)-methanone and

5-fluoro-2-methylbenzoic acid (commercially available). MS (m/e): 491.4
(EOPT ERaraIe 1 1311 (8 A Difdiorserbeyty hsiantlmipsyin-3-v)- 1H-
Hdntolsbhyieflasopropyl-piperazin-I- yl)-methanone According to the
procedure described for the synthesis of {3- [1-(3,5-difluoro-

According to the procedure described for the synthesis of {3-[1-(3,5-diflucro-

benzoyl)-piperidin-3-yl}-1H-indol-6-yl}-{4-isopropyl-piperazin-1-yl)-methanone
(example 77} the title compound was prepared from (4-isopropyl-piperazin-1-vi)-(3-
piperidin-3-yi- 1H-indol-6-yl}-methanone and 4-triflucromethoxybenzoic acid
(commercially available), MS (m/e): 543.3 (MH"}.

Example 88
3-{3-16-{4-1sopropyl-piperazine- I -carbonyl)-1 H-indol-3-yl] -piperidin- 1-yl}-benzonitrile

According to the procedure described for the synthesis of 4-{3-[6-(4-1sopropyl-
piperazine-1-carbonyl)-1H-indol-3-yl]-piperidin-1-vli-benzonitrile (example 76) the
title compound was prepared from (4-isopropyl-piperazin- 1-yl)-(3-piperidin-3-yl-1H-
indol-6-yl}-methanone and 3-cvanophenyi boronic acid (commercially available). MS
(m/e): 456.4 (MH").

Example 89

(4-isopropyl-piperazin-1-yl}-{3-[1-(3-methoxy-phenyl)-piperidin-3-vl|- 1 H-indol-6-yi}-

methanone

According to the procedure described for the synthesis of 4-{3-[6-(4-isopropyl-
piperazine-1-carbonyi)-1H-indol-3-yil-piperidin- 1 -vi}-benzonitrile (example 76) the
title compound was prepared from (4-isopropyl-piperazin-1-yl)-(3-piperidin-3-yi-1H-
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benzoyl) -piperidin-3-yl] -1 H-indol-6-yl } -(4-isopropyl-piperazin-1 -yl)

- -methanone 25 (example 77) the title compound was prepared from

4-isopropyl-piperazin-l-yl)-(3- piperidin-3-yl-11 I-indol-6-yl)-methanone
ga}r%(qﬂ%,%-b(ﬁ%uorobe,nzoic acid (commercially available). MS Frﬁ;%ﬁpi%fﬁﬁ:’”
(MH"). WO 2008/015125 PCT/EP2007/657599 -65 Example 82 4-{3-
[6-(4-Isoprop),l-piperazine- |-carbonyl)-1 H-indol-3-yl] _ _

PR e R R R bl ZBRTRHE AEHT AR tHE v absarbig e
fotSthe/synthbgis\H{3-[1-(3,5-difluoro- 5
benzoyl)-piperidin-3-yl]-1H-indol-6-yl}-(4-isopropyl-piperazin-f-yl)-methano
ne (example 77) the title compoungxamaglprEpared from
(4-isopropyl-piperazin-I-yl)-(3- piperidin-3-yl-1H-indol-6-yl)-methanone and

4cyanabenzaicoasichieorymereiathiavailable)isMediie)pdd4id- (MH nethanone
Example 83 10

B-Elep24sDichiorg-bepzovh: pingddind MsbiindekSayl{A-isppropyl-pipe

razin-l- yl) -methanone According to the procedure described for the

e o et ik 34 )
6l KBRBENITRY RSO B A ¢ %‘r&&&rﬁfpé%%%mmgtg.@ashoﬁd@ (M)
pipdridi-Shdrl B-Gradideyt) amethanonetdnt 8raldicridPohenXold apidstirred at
(l%mffh@lﬁ‘éi@iuﬁn%\f@il abl?) -_{Mg Wiy ejded éndl (CNH’EQJL E@Kﬁg’tﬁ]@ ﬁ@a\/i were removed
4-| [ -piperazin- 1-yN-{3- [ 1-(pyrdine-d-carbonyl)-piperidin-3=vi ‘
S s A et M gaueous
ﬂa]léageywﬂﬁéggaé {:éyﬁﬂ(g?éiﬁﬁmglr@getate and the combined organic layers were
benzeyyigipériding- yilidHyinddlacs ) (4disogropytpiperazindtieyhametshadh with
Qj}ﬁﬂ exam llé!lﬁ_iﬁ@e‘%h@ﬁﬂ%?l \Qé%mﬁﬁldﬂgo\’vgs;ﬂﬁ?@ﬁig i{ffgﬁq)) of ﬂ%ﬁ title comp%und
-isppropyl-piperazin-1-yl)-(3- pipeidin3-)7I-IH-indol-6-yl)-methanone an
i(‘ésof}ﬁ%?)ti?ﬁg adi li{?o%rfrgrﬁréprfé)?aﬁyd;l/ ilab é). MS (m/e): 460.4 (MH'). 25

Erample 85 G116 £Omellonenzoy) pherlin Sy L ndabo .
ester

A mixture of 0.285 g (1.1 mmol) 3-{2-chloro-acetyl)-1H-indole-6-carboxylic acid
methyl ester, 0,173 g (2.8 mmol) ethanolamine in 5 mL DMF was stirred at room
temperature for 5 h. After evaporation of all volatiles the residue was taken up in DCM /
methanol and isolute was added and after evaporation purified by column
chromatography on silica eluting with a gradient formed from DCM / methanol / NH;
aq. The product fractions were evaporated to yield after crystallisation from methanol /
diethvl ether 0.13 g (41%) of the title compound as off-white solid. MS (m/e): 277.2
(MH").

¢) Step 3: 3-Morpholin-2-yi-1H-indole-6-carboxvlic acid methyl ester

A mixture of 1.8 g (6.5 mmo}) 3-[2-(2-Hydroxy-ethylamino}-acetyl}- 1 H-indole-6-
carboxylic acid methyl ester and 4.2 g (111 mmotl) sodium borohydride in 700 mL
methanol was stirred at room temperature for 20 h. After evaporation the residue was
treated with THEF, ethvl acetate and Na,CO; aq. (10%) and the aqueous phase extracted
with THF / ethyl acetate. The combined organic layers were washed with NaCl aq., dried
with Na,SO. and evaporated to dryness. The residue was taken up in 50 mL methanol
and treated at 0 °C with 32 mL 1.25 N HCl in methanol for 45 min. The mixture was

evaporated to dryness and treated with THEF, ethyl acetate and Na;COj aq. (10%) and the
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1-yl)-methanone According to the procedure described for the synthesis of
{3-[1-(3,5-difluoro-

w88hZoyiRperidin-3-yl]-1H-indol-6-yl}-(4-isopropyl- piperazin}il@tj[.)Erpﬁmﬂ{;qi99

ne 30 (example 77) the title compound was prepared from
(4 |sopropyl piperazin-l-yl)-(3 WO 2008/6%5125 PCT/EP2007/057599 -66

I -1 H-in t d|m benzoic¢ acid
ul% rHse cia exélvaé:ﬁ%wst%l\d@? P ?at% ;\B,tcbjﬁ me Oé‘.é_mc?avers wWere
e e esiug o
Iind olp6r DEl}methidmonk ikdoordingtbitde: pdadeduredescobed f6e fie
§¥MH@§&§1%§€&£%¥%MG@& Q%ﬂ%?ﬂf)ﬁpwgf&gfwh;d from DCM / methanol

ook (agrony A@%{%@Q\(zlp&zte@%m?e@g%;(e oo

ropyl-piperazin-i-
%@befﬂﬁ%@@ﬂhﬁh&ﬁ%%%%mezéﬁ@ id8tinic acid (commerC|aIIy
available), to MS (m/e): 460.4 MM"). Example 87
di-fsapfopyipiperazinchytplislip 2@ iftlordmethoxsbbahzoyi methyl ester
-piperidin-3-yl] - IH- indol-6-yl}-methanone According to the procedure
describedofordthexgynth esisodf {3vfbe(dSidiflugroHlsndole-6-carboxylic acid methyl
bapzavils glpﬁﬁ@*@»@*yﬂ IEuindok:Eavi4-isaprapyl:pinerazigy lyhmethanansy so

( e 77) the title ¢ W ared fro
SRR T e compeung W RSPt [0 g e
e W%Pﬁﬁ&%ﬁﬁé%ﬁ@b@?bé?&é?@ ﬁéiévedbwh@ééw%%ﬂ%z@y ifrg ponrejumn
U B Mitap iy xamplea®8:180g with a solvent mixture formed from DCM / methanol /
2316 Gﬁhb&ma&xlfpi&%ﬁ;wgré a%amwa &HANAQ Syl psrigin:-yif-be
nzonitrile, Accord mq{t r%cse described J‘Qr the synthesis of
&ogp[%.lfﬁi%s ‘ﬁgbﬁ eliow 0 m/e 317.4 (MH
plperazme I-carbonyl)-1H-indol-3-y d piperidin-1-yl}-benzonitrile (example
‘7)6§tﬁﬁ’e” el %8?!‘?58 diwaélﬁ}@p g Hdrndoi-6-yl}-(4-isopropyl-piperazin-1-y1)-
(deisepropyl-piperazin-1-yl)-(3-piperidin-3-yl-1H- indol-6-yl)-methanone and
3-cyanophenyl boronic acid (commercially available). MS 25 (m/e): 456.4

- (MH)AExadtpteB8he procedure described for the conversion of an ester functionality to

a piperazine amide functionality iike in example 72, step 2 the title compound was
prepared from 3-(4-isobutyl-morpholin-2-yl)-1H-indole-6-carboxylic acid methyl ester
and (after ester cleavage with LiIOH H,O}, 1-(2-propyl)-piperazine{commercially
available). The titie compound was obtained as light brown foam. MS (m/e): 413.4
(MH").

Example 91

[3-(4-Isopropyl-morpholin-2-v1)- 1 H-indol-6-y1]-(4-isopropyl-piperazin-1-yl}-

methanone

According to the procedure described for the synthesis of [3-(4-isobutyl-
morpholin-2-y1}-1H-indol-6-yl]-{4-isopropyl-piperazin-1-yl}-methanone {example 90)
the title compounds was synthesised in consecutive steps from 3-morpholin-2-yl-1H-
indole-6-carboxylic acid methyl ester and 2-iodopropane (commercially available)
teading to 3-(4-isopropyl-morpholin-2-yi)-1H-indole-6-carboxylic acid methyl ester
(MS(m/e): 303.4 (MH")) which was converted to the title compounds according to the
procedure described for the conversion of an ester functionality to a piperazine amide
functionality like in example 72, step 2. The title compound was prepared from 3-(4-

isopropyl-morpholin-2-yl)- 1 H-indole-6-carboxylic acid methyl ester and {after ester



(4-1sopropy-piperazin-1-yl)-{3-[ 1-(3-metho)cy-phenyl) -piperidin-3-yl]

-1H-indol-6-yl}- methanone According to the procedure described for the
W@yﬁ%gﬁ;gg 4-{3-[6-(4-isopropyl 30

piperazine-I-carbonyl)-IH-indol-3-yl]- plperldln [-yl}- benzonltlle T)Q%}r)%% g7

76) the title compound was prepared fr

|so - - (3-p |d|n 3- WO ZOOE% 51
SRR o065, o A S Rt B S e plianghe 7
58%?@&%%&%%?&& yg%ﬁ/}ifil&m@afmé/‘@ﬁﬁ@)(ch@f%(m%y Example
90 [3-(4-Isobut),I-morpholin-2-yl)- I H-indol-6-yl]
-(4-isopropyl-piperazin-1-yl)-methanone 5 a) Step 1:
3-(2-Chloro-acetyl)-IH-indole-6-carboxylic acid methyl ester A mixture of
14 g (80 mmol) methyl indole-6-carboxylate, 40 mL (84 mmol)
ethylmagnesium chloride (2M) in diethyl ether, 240 mL (240 mmol) zinc
chloride (1M) in diethyl ether, 9.5 g (84 mmol) chloroacetyl chloride in 680
mL DCM was stirred at room temperature for 19 h. THF was added and
diethyl ether and DCM were removed 10 by evaporation. The mixture was
treated with NH4CI aq, and ethyl acetate. The aqueous phase was
extracted with THF/ethyl acetate and the combined organic layers were
washed with NaCl aq., dried with Na2SO4 and evaporated. The residue
was washed with ethyl acetate and dried Linder vacuum at 50 C to yield 4
g (20%) of the title compound as light yellow solid. MS (m/e): 250.1
(M-H). 15 b) Step 2: 3-[2-(2-Hydroxy-ethylamino)-acetyl]-IH-indole-
6-carboxyl ic acid methyl ester A mixture of 0.285 g (1.1 mmol)
3-(2-chloro-acetyl)-IH-indole-6-carboxylic acid methyl ester, 0.173 g (2.8
mmol) ethanolam Lie in 5 mL DMF was stirred at room temperature for 5
h. After evaporation of all volatiles the residue was taken up in DCM / 20
methanol and isolute was added and after evaporation purified by column
chromatography on silica eluting with a gradient formed from DCM /
methanol / NH3 aq. The product fractions were evaporated to yield after
crystallisation from methanol / diethyl ether 0.13 g (41%) of the title
compound as off-white solid. MS (m/e): 277.2 (MIT). 25 c) Step 3:
3-Morphol-;n-2-yl-IH-indole-6-carboxylic acid methyl ester



(93]

A mixture of 1.8 g (6.5 mmol) ‘
3-[2-(2-Hydroxy-ethylamino)-acetyl]-1H-indole-6- carboxylic acid methyl
w8SiRLANd A 2 g (111 mmol) sodium borohydride in 700 mL methangl Wasseo
stirred at room temperature for 20 h. After evaporation the residue was
treated with THF, ethyl acetate and Na2¢03 ag. (10%) and the aqueous
phase extracted 30 with THF / ethyl acetate. The combined organic layers
were washed with NaCl aq., dried with Na2SO4 and evaporated to
dryness. The residue was taken up_jn 50 m methanol and treated at 0 C
with 32 mL 1.25 N HCl in methanolﬁ%%%%‘rm. The mixture was
evaporated to dryness and treated with THF, ethyl acetate and Na2CO3
aq. (10Y%) @iE vty 2008/0 1 sh o5 bevims FRoeTiasy S99 e FRaRBeBlSd in 2
pbase extracted with THE / ethyl acetate. The combined organic layers
were washed with NaCl aqg., dried with Na2S0O4 and evaporated to
dryness. The residue was taken up in DCM / methanol, isolute was added
%%%@Pjévaporation purified by column chromatogram}%ﬁlica eluting
with a gradient formed from DCM / methanol 5/ NH3 ag. The product
flagtshs were evaporated to yield 1.05 g (62%) of the title compound as
light brown solid. MS (m/e): 261.2 (MH"). d) Step 4:
F-@setudybirorphiolidi2-yl)-IH-indole-6-carboxylic acid hidthyk estetOn mg
mixture of 500 mg (1.9 mmol) 3-Morpholin-2-yl-IH-indole-6-carboxylic acid
méithykrestding ©8:g(6e.7 illriiv/Ni) i-LuuO-2-incLuyiprwpang.andgV.378.5 mg
(2.07 iim01) DIFEA in 30 to mL dioxane was heated to reflux for 1.6 h.
Afterdiltiation.sf the suspension the filtrate was evaporatgchte.gdryness) mg
and the residue dissolved in DCM and purified by column

chgemsttegraphy on silica eluting with a solvent mixture f@gr_gqﬁigfromi@.@Mg
/ methanol ! NH3 aq. The product fractions were evaporated to yield 0.59

oNAeTAYN] %Igpgqi‘tglﬁgmpound as viscous yellow oil. MS(m/§}hé’>l7.417 0 me
(MH"). 15 e) Step 5: ST

[37(4 ﬂ@q&%g{-r@g{gholin-2-yi)-1H-indol-6-yl]-(4-isoprop),I- iperazin-1-yl- -
methanone A%E}:ording to the procedure described for the%gﬁ\l}érsion%?%@
ester fynctionality to a piperazine amide functionality like i example 72,
s(t?éf)n%#heeﬁ é%compound was prepared from lﬁ“d% e J?o,{?mb
}; 4-isobutyi-morpholin-2-yl)-IH-indole-6-carboxylic acid methyl ester 20

i

1

Y&ft8F ester cleavage with LIOH H20), 1-(2-propyl) -piperazin e

(commercially available). The title compound was obtained as light brown
fggfﬁomfgreﬂyé)pg@gl_ gelgwp}sp)_ 3.5mg 7.0 mg
Polyethylene glycol 6000 | 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow} 0.8 mg 1.6 mg
Titanium dioxide 0.6 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture 1s granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesiumstearate and compressed to vield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.



Example 91
[3-(4-Isopropyl-morpholin-2-yl)-1H-indol-6-y1]-(4-isopropyl-piperazin-1-yl)-

_Wgémhﬁ@gne According to the procedure described for the@/p}ﬂ%bsjﬂgﬁgg

5

[3-(4-isobutyl-
morpholin-2-yl)-1H-indol-6-yl]-(4-isopro‘p7§/1-piperazin-I-yI)-methanone
(example 90) the title compounds was s igtgesised In consecutive steps
from 3-morpholin-2-yl-IH- indole-6-caﬂjozyfrc‘ acid methyl ester and
2-iodopropane (commercially available) 30 leading to ‘
3-(4-iéﬁ?&i}ﬁ?lEﬁiﬁﬁﬁHBﬁﬁbﬁ-ﬁﬂﬁL‘i‘ﬁl}ﬁé‘Eﬁé‘?@%f%? foBid RS Ester
Sty 3034(@MH")) which was converted to the title compounds
according to the procedure described for the conversion of an ester
functionality to a piperazine amide functionality like in example 72? step 2.
#e—ﬁ%fg%%ol i mpound was prepared from 3-(4- Per capsule
isoRroRVIAIorRARNRA ¥))-1H-indole-6-carboxylic acid methyl ester andly .,
(after ester WO 20081015125 PCT/PP2007/057599 -69 cleavage with
LiQH H20), 1-(2-propyl)-piperazine (commercially available). The tiEIe0 o
compound was obtained as light yellow foam. MS (m/e): 399.3 (MH'). \R/SD
2%0%%%%3%25 PCT/EP2007/057599 - 70 Example A Film coated ta%e&s
cbnatalnlng %he following ingredients can be manufactured in a Vg
conventional manner: Ingredients Per tablet Kernel: Compound of
fdfffula (1) 10.0 mg 200.0 mg Microcrystalline cellulose 23.5 mg 43.5Hg8
Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg Magnesium stearate 1.5 mg
4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat: Hydroxypropyl
methylkeelhilosmens mg sic@emand mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 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 mi
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Polyethylene glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxide
(yellow) 0.8 mg 1.6 mg Titanium dioxide 0.8 mg 1.6 sng 5 The active

51 &%?%Ls sieved and mixed with microcrystalline ceIIqus I;Q&F 057500
mlxture is granulated with a solution of polyvinylpyrrolidone |n water f1
granulate is mixed with sodium starch gfycolate and magnesitmistearate
and compressed to yield kernels oi 120 ar ;50 mg respectively. The
kernels are lacquered with an aque ion / suspension of the above
mentioned film coat. WO 20081015125 PCTIEP2007/057599 -71

Exampié B"CApSORE EOrARAG SHaTENONTRE HgredigHiseah pganufactured in a
warvafactureddnrgrconventional manner: Ingredients Per capsule
Compound of formula (I) 25.0 ing Lactose 150.0 mg Maize starch 20.0
nigiptalle b:mg 5 The components are sieved and mixed and filled into
capsules of size 2. Example C Injection solutions can have the following
comppsitiensGempournd of formula (1) 3.0 in,, Gelatine 150.0 mg Phenely
4.7 mg Sodium carbonate to obtain a final pH of 7 Water for injection
solytions.ad 1.0 ml WO 2008/015125 PCT/EP2007/057599 72 Exampiemg
D Soft gelatin capsules containing the following ingredients can be

manuachired i3 iwapventional manner. 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Sova 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 (drv matter)
Trtanium dioxide 04 mg
Iron oxide yellow L.Img

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.



Capsule contents Compound of formula (1) 5.0 mg Yellow wax 8.0 mg
Ryl11Vb; 11dLULL Juvd VC2LL1 Un O.V ing Partially hydrogenated plant
Qi 0 Soya bean oil 110.0 mg Weight of capsule cont: 65.0
W?h%%%%e %{?ﬁ capsule Gelatin 75.0 mg Glycerol 85 % 32.0 m%&i‘?r%%ﬂéfgﬂa”
8.0 mg (dry matter) Titanium dioxide 0:4mg Iron oxide yellow 1.1 mg 5
The active ingredient is dissolved in a warm_melting of the other
ingredients and the mixture is fiIIedE%E@FEgelatin capsules of
appropriate size. The filled soft gelatin capsules are treated according to
the us@shProCadtireas Wo'dbosrm s osipa T rEpbo oS ggecd 732
ExaraplekiSachets containing the following ingredients can be
manufactured in a conventional manner: Compound of formula (1) 50.0
niprhaciese;fioenpowder 1015.0 mg Microcrystalline cellulose (AVISELmg
PH 102) 1400.0 mg Sodium Carboxynethy'l cellulose 14.E mg

Rolvwwaylpysrabidane K 30 10.0 mg Magnesium stearate 10.0 mg 1¢15,0 mg
Flavoring additives 1.0 mg 5 The active ingredient is mixed with lactose,
migrostysialline callulnse andsodium gearboxymethyl cellulose angyyq o g
granulated with a mixture of polyvinylpyrrolidone in water. The granulate
mixed with magnesium stearate and the flavoring additives and fillgd,
4.0 mg

!%ULLEUIU LCU.UU)L.)/_%%L J}"l CCLILIRI ST
into sachets.

Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.6 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinvlpyrrolidone in water,
The granulate is mixed with magnesium stearate and the flavoring additives and filled

into sachets.
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WO 2008/015125 PCT/EP2007/057599 -74 Claims 1. Compounds of the
general formulaR4 RN\R3 1 NN 2 O R wherein 5R'is lower alkyl or

»R2 is selected from the group consisting of hydrogen, lower

W?@/, Iolfv%lezﬁ halogenalkyl, -S02-R5, wherein Rs is tower alkyll;)%ri[}gﬁmm 757399

unsubstituted phenyl or phenyl substitutéd by one or two groups selected
from the group consisting of lower alkyl, lower alkoxy, 10 halogen, cyano,
lower hatogenalkyl and lower haloge Yy, -C(0)-(CH2),,-phenyl, '
wherein the phenyl ring is unsubstituted or substituted by one or two
groups %Eell%ct{e)g f(g(S)nH e group fonsi?ting of lower alkyl, lower alkoxy,
halogen; 8yano. fower hafbgenalRy iR lower halogenalkoxy,
-(CHz)"-cycloalkyl, 1s pyridyl, and -(CH2)"-phenyl, wherein the phenyl
ring is unsubstituted or substituted by one, twg or three groups
independently sel Te%%‘mé halogenalkyl, halogen,
cyano, lower alkoxy and lower halo isOpor2; 20 R'is
hydrogen or lower alkyﬁagzi‘é‘ aj-hete ,fing selected from
pyrrolidine, piperidine, 1,2,3,6- ttrahydropyricg{ge and morpholine,
wherein the nitrogen atom is subktituted by a group selected from the
group consisting of hydrogen, lower alkyl, cycloalkyl, 25 lower cyanoalkyl,
loneeinalogenalkyl, lower alkoxyalkyl,

R' s lower alkyl or cycloalkyl;

R* s selected from the group consisting of
hydrogen, lower alkyl, lower halogenalkyl,
-S0;,-R’, wherein R’ is lower alkyl, unsubstituted phenyl or phenyl substituted by
one or two groups selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cyano, lower halogenalkyl and lower halogenalkoxy,
~C(O)-(CHz)g-phenyl, wherein the phenyl ring is unsubstituted or substituted by
one o7 two groups selected from the group consisting of lower alkyl, lower alkoxy,
halogen, cyano, lower halogenalkyl and lower halogenalkoxy,
-(CHy)p-cvcloalkyl,
pyridyl, and
~(CH,)n-phenyl, wherein the phenyl ring is unsubstituted or substituted by one,
two or three groups independently selected from lower alkyl, lower halogenalkyl,

halogen, cyano, lower alkoxy and lower halogenalkoxy;
nis0, 1 or2;
R’ is hydrogen or lower alkyl;

R*  isa N-heterocyclic ring selected from pyrrolidine, piperidine, 1,2,3,6-
tetrahydropyridine and morpholine,
wherein the nitrogen atom is substituted by a group selected from the group
consisting of hydrogen, lower alkyl, cycloalkyl,
fower cyanoalkyl, lower halogenalkyl, lower alkoxyalkyl,
-$0,-R®, wherein R® is selected from the group consisting of lower allyl,
unsubstituted phenyl, phenyl substituted by one or two groups selected from

the group consisting of lower alkyl, lower alkoxy, halogen, cyano, lower
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35

-S02-R6, wherein R6 is selected from the group consisting of lower alkyl,
unsubstituted phenyl, phenyl substituted by one or two groups selected

ﬁg%ﬁ ¢ i gwoup consisting of lower alkyl, lower alkoxy, haIO(_:;Iga(nilz %ig%%iww
ower WO 2008/015125 PCT/E'P20071057599 _ 75 halogenal T

lower halogenalkoxy, thienyl and pyridyf®-C(O)-R', wherein R’ is selected
from the gro%)% onsi sIt %Pf Iow}er alkxl,uunsubstltuted phenyl, phenyl
At

substituted'B & 0 tWo Ggﬁr sflsl%geciedQ ffom 5 the group consisting of

lower aIkyIﬂ1t?\ii’/‘élr'6%921‘1%@(91 Ralogen, cyano, lower halogenalkyl and lower
halogenalkoxyRthitnydiand ipyeidyled G@)-NRERApwhesiein RE knd:RAkyl,

indEpendeHHQ/u%% 1‘8}!1? %@ﬁ%@gﬁgltg M%rl %L’rgn Wected from
lower phe t}é or R and to e |th th gen atomt

|
which they'af RGO %‘% f T@f Ey i O§% é)ée‘?rocﬁﬁ?ﬁe ower
group condistisgretioyaedideme: pipesriinéopiperazine and morpholine,
and -(CH2}prahieayt whergin the phenyl ring is unsubstituted or

S“bSt't“t%‘%é’}’QﬁeR”W‘éi’eQ{‘?éﬂRﬁéﬁ"%%t& gpdgl ﬁg{r‘?l“&&%‘é{g'!i‘:% ccted
lower allcy Iower ﬂlcox% 73?1) %ﬁ?ﬁ#\ﬁerh alogenalky b
lower halodSRAIREYY, Ui BIS"; P Sr R PiEhAREedt &ﬁyta%féaﬁ&aﬁfat ¢
salts thereoﬁf@gm\mm@d@@hmﬂ Bla $éodediindaorchdinicrpavhéreingRselected

is a N-hetereeyehe grng selestadfumpypynalicingipinandipgerazine and
1,2,3,6-tetrg 88¥”d'n§ and morpholine, 20 wherein the nitrogen atom

IS substltutegﬁ%a group, selected from the group consisting of hydrogen,

lower am&ﬁz)eraaﬂ{w 0P Ry ARG Totket WaTBBEHEIRY AbwertTuted by one
alkoxyalkyh:3»@empessdscofformuta d gocerdimgitorgainiolyewilerbibb Ra

is a N-het ligaripgrselaatedoremh Ry aliding « RIPRAAINRl o genalkoxy, and p is
1,2,3,6-tetr yS rgpyrldlne and morphollne 25 wherein the nitrogen atom

is substituté by a group selected from the group consisting of -S02-R6,
wherein R6is s ?f‘i cted fro nsisting of lower alkyl,
ﬁ%‘fﬁggfﬁtﬂ%cﬁ% fl"xﬁﬁg %bgstgﬁf@é? by one or two groups selected
from the

2. Compounds of formula I according to claim 1, wherein R* is a N-heterocyclic
ring selected from pyrrolidine, piperidine, 1,2,3,6-tetrahydropyridine and morpholine,
wherein the nitrogen atom is substituted by a group selected from the group consisting of
hydrogen, lower alkyl, cycloalkyl, lower cyvanoalkyl, lower halogenalkyl, lower

atkoxyalkyl.

3. Compounds of formula I according to claim 1, wherein R* is a N-heterocyclic
ring seiected from pyrrolidine, piperidine, 1,2,3,6-tetrahvdropyridine and morpholine,
wherein the nitrogen atom is substituted by a group selected from the group consisting of

-S$0,-R®, wherein R® is selected from the group consisting of lower alkyl,
unsubstituted phenvl, phenyl substituted by one or two groups selected from the
group consisting of lower alkyl, lower alkoxy, halogen, cyano, lower
halogenalky! and lower halogenalkoxy,
thienyl and pyridyl;

-C(O)-R’, wherein R is selected from the group consisting of lower alkyl,
unsubstituted phenyl, phenyl substituted by one or two groups selected from the
group consisting of lower alkyl, lower alkoxy, halogen, cyano, lower
halogenalkyl and lower halogenalkoxy,
thienyl and pyridyl;



b
ji

group consisting of lower alkyl, lower alkoxy, halogen, cyano, lower
halogenalkyl and lower halogenalkoxy, 30 thienyl and pyridyl; -C(O)-R,

W%ﬁ’?(%ﬁﬁ&@%%:ﬁjs selected from the group consisting of lower alk]\,(b,i,/E 2007/0571599
unsubstituted phenyl, phenyl substituted by one or two groups se ectedo‘ )
from the group consisting of lower alkyl/fower alkoxy, halogen, cyano,

lower kyl and lower h enalkoxy, 35 thienyl and pyridyl; W(c) .
200815158 BTS00 OETE00 Se CIBRAR SKHEPUI A SAg sd rom
indepenberitylionrbeach et abesdrdiete @ FRdnmnbRetoatiklytr prignijle nitrogen
lower phasylatkytiok REyand R tegatherrnithhherpitragenn atefdedvhieh the
they areg%@;b&%{ﬁﬁ%fm BRLIRIRRY Gl ng, SelecIRd i HOML NG o BN, and
consisting of pyrrolidine, piperidine, piperazine and morpholine, ,anng _
-(CH %ﬁg% e?gfﬁrfgfé%ﬁé’ PP%@W% BHEIBSHUEY OF Supdtititedbyne o
one or twe grotpssseiéetdibfroincta growpconsistingvof [dwer lakgt, dbwer
alkoxy, halegen:eyanewelhalegrialkyland lpwesdnalngenalkoxys andor 2.
pis 0, 1 or 2. 4. Compounds of formula | according to any one of claims |
to3,whereintheN | _. - ' ringis7L_.d.UtV.__lly f IUlllt C
plperfidmermoldishifdetatiy. atdcdied M(aylbAOdD clemmapadnds/ Bfrein the N-
formula b aceording fo;any. gpe okclaims;t 40,3, whgrein the N-

heterocyclic ring is pynrolidine. 6. Compounds of formula | according to

any one of claims 1 to 3, wherein the N- heterocyclic ring is morph.oline.

7. Compoundls: RRIQMALA LAGCRIAINGD B7% PBRQTrCIAMS 1 IP:0 OSSR N-

?‘ IS 1§ owergalkylf. 8 .%ompounds of formula | according to any of claims
ettgﬂf,cw eréin ﬁ*ijs”?gb ?Spyl or tert-butyl. 9. Compounds of formula |

according to any one of claims 1 to 6, wherein R"is cycloallcyl. 20 10.
gom%? wnds QLiormyla Lacgarding o any one o claims 1 10,3 Whgrein B2 .

heterocyclic ring is morpholine.

7. Compounds of formula I according to any one of claims 1 to 6, wherein R' is

lower alloyl,

8. Compounds of formula I according to any of claims 1 to 7, wherein R' is

isopropyl or tert-butyl.

9. Compounds of formula T according to any one of claims 1 to 6, wherein R is

cycloalkyl.

10. Compounds of formula I according to any one of claims 1 to 9, wherein R* is

hydrogen.

11. Compounds of formula I according to any one of claims 1 to 9, wherein R is
selected from the group consisting of
lower alkyl, lower halogenalkyl,
-80,-R%, wherein R’ is lower alkyl, unsubstituted phenyl or phenyl substituted by one or
two groups selected from the group consisting of lower alkyl, lower alkoxy, halogen,
cyano, lower halogenalkyl and lower halogenalkoxy,

-C{O)-(CH,)y-phenyl, wherein the phenyl ring is unsubstituted or substituted by one or



o]
n

hydrogen. 11. Compounds of formula | according to any one of claims 1 to
9, wherein R2 is selected from the group consisting of lower alkyl, lower
ngl%gﬁyﬁlgyl, 25 -S02-R5, wherein R 5 is lower alkyl, unsut%sé;i]%
phenyl or phenyl substituted by one or two groups selected from
group consisting of lower alkyl, lower at.koxy, halogen, cyano, lower

halogenalkyl and lower halogenalkoxy, -C(0Q)-(CH2),,-phenyl, wherein the

i e R AT R AT R b

PRHER 2077057584 Y1 2rdivgrdupseetBeted from the group consisting

ofdpwer aikyhllgiyer alkoxy, halogen, cyan, lower halogenalkyl and lower

Ejhl? ,rh%lgoxy, -(CH2)"-cycloalkyl, pyridyl, and 5 -(CH2)n-phenyl, wherein
 phenyl ring is unsubstituted or substituted by one, two or three groups

MAsbeRABHR ag@r&%%%a%&%kw%e)?é?%ffégéﬁamw&@’e?ﬁ& two or

tyeaartoweindikoxdanty iveteHdfogelatkoxicdnd virérdimgenidlg), hdpgen,

2 loompaunis:offermula: hatseuding 1o amsane-of glaims ke , wherein

R2is "--'lowel ai.xyL. 10 13. Compounds of formula | according to any

one of claims i to 9, wherein R2 is -(CH2)"-phenyl, wherein the phenyl

ring is unSshstiuiad Orsubstitutedvione: BHo Ofc bTEeIGIOURSY, wherein R’ is

independently selected from lower alkyl, lower halogenalkyl, halogen,

cyano, l6wer alkoxy and lower halogenalkoxy and wherein niis 0, 1 or 2.

14. Compounds of formula | according to claim 13, wherein nis 0. 15 15.

B el g
G G100 bR E b S RARB U FperRH o BRI jone. fvo o
i@e@g@p@m@n@p@%ﬁy selpctasetivambrvesr 281, lower halogenalkyl, halogen,
(-isontepylpiperazinibwi-Ba(disapkopy kpipeHidiafy dHrindol-6-yl]-met
hanone, (4-cyclopentyl-piperazin- | -yl)-
[3-(1-isopropyl-piperidin-4-y1)-1H-indol-6-yl]

14. Compounds of formula [ according to claim 13, wherein n is 0.

?gmmms%
he

15. Compounds of formula I according to any of claims 1 to 14, wherein R’ is

hydrogen,

16. Compounds of formula [ according to claim 1, selected from the group
consisting of
[3-{1-isobutyl-piperidin-4-yl)-1H-indol-6-vl]-{4-isopropyl-piperazin-1-yl)-methanone,
{4-isopropyl-piperazin-1-vl}-{3-(1-isopropyl-piperidin-4-vl}- [H-indol-6-vi]-methanone,

(4-cyclopentyl-piperazin-1-vi)-{3-(1-isopropyl-piperidin-4-yi)-1H-indol-6-vl]-

methanone,

[3-(1-cyciopentyl-piperidin-4-y1)-1 H-indol-6-y1] -(4-isopropvl-piperazin-1-vl)-

methanoene,

[3-(1-isobutyi-1,2,3,6-tetrahydro-pyridin-4-yl)-1-isopropyl- 1 H-indol-6-yi]-(4-isopropyi-

piperazin-1-yl)-methanone,

[ 1-(2,4-difluoro-phenyl)-3-(1-isobutyl-1,2,3,6-tetrahydro-pyridin-4-y1}- 1 H-indol-6-y1] -

(4-isopropyi-piperazin-1-yl)-methanone,
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methanone, [3-(1 -cyclopentyl-piperidin-4-yl) -1 H-indol-6-yl]
-(4-isoprop)Tl-piperazin- | -y1) - methanone, 25

W@Zﬁbﬁﬂ?ﬁ%’l -1,2,3,6-tetrahydro- p)7ridin-4-y|)-1-isopropyl-|H-igftollg{gpz-b/(;]ﬁ(fg;-7i:.,99

sopropyl- piperazin- 1-yl)-methanone,
[1-(2,4-difluoro-phenyl)-3-(1-isobutyl-1,2/8,6-tetrahydro-p) Tridin-4-yl)-IH-in

i%@g&?g%%%g%gp r?SZ‘I)BUMyI)}PQ%EEa Oﬂe] Ty{vmg 9—%5}/%:'-'?4]31501);'0;)}11—

pipsrazifiniot blﬁﬁ@ﬁ?ﬁ@a(l -isobutyl-piperidin-4-yl)-1 H-indol-6-yl]
-(4-isopropyl- piperazin-1-yl)-methanone,

[@-@-ﬁ@@bumrmnféﬁéﬁln‘iﬂ%l1(-°(§lﬁﬁﬂammﬁébﬁ54ﬂm@efﬁylbﬁﬂnmdcﬁ=ﬁﬂyﬂ da-

iseprepyl-piperazint-ymethanene, 5 3- [3-(1
-isobutyl-piperidin-4-yl)-6-(4-isopropyl-piperazine-I-carbonyl)-indol-I-yl]-

benzoniyde, £4- &9&%@%'@9}9%%%@6@%@&5@?{%@ 2-Y¥HsdrindRlbi-y 1)1 -
methanope (4-isopropyl-piperazin-1-yl)-(3-morpholin-4-ylmethyl-I

ben hdol- té -yl)-methanone, and pharmaceutically acceptable salts thereof.
io 17. A rocess for the nufact eof ompounds a cord g to any one
F SRR B E i CH ‘pgng EREGHprides I?réa%‘ﬁg OPHE) 8“8f
formulal-A R4 \N ~1R3I-A NN O Hwherein R, R3 and R4 are as
AR GRYCIBIRT T2 Rith W st e hale- fanetiitabid 1346k 0ait-aridnone,

anhydrous conditions and reacting the intermediate anion with a
epmpouRt et the fortruiBitbR sXH fhekerein X signifies a leaving group and
R2 is selected from the group consisting of lower alkyl, lower

halogenalkyl, -SO,-Rs, wherein R5 is lower allcyl, unsubstituted phenyl
17. A process {or the manufacture of compounds according to any one of claims |

0 16, which process comprises

treating a compound of formula I-A

| ~3
R~
@ N _g? A
N
\
H

O

3

wherein RY, R* and R* are as defined in claim 1, with a suitable base in a suitable
solvent under anhvdrous conditions and reacting the intermediate anion with a

compound of the formula II
REX 11,

wherein X signifies a leaving group and R” is selected from the group consisting of
lower allcyl, lower halogenalkyl, -SO;-R”, wherein R” is lower allyl, unsubstituted phenyl
or phenyl substituted by one or two groups selected from the group consisting of lower
alkyl, lower alkoxy, halogen, cyano, lower halogenalky! and lewer halogenalkoxy,
-C{O)-(CH,}y-phenvl, wherein the phenyl ring is unsubstituted or substituted by one or
two groups selected from the group consisting of lower alkyl, lower alkoxy, halogen,
cyano, lower halogenalkyl and lower halogenalkoxy, -{CH:)y-cycloalkyl, pyridyl, and -

~ (CHj)y-phenyl, wherein the phenyl ring is unsubstituted or substituted by one, two or
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20 or phenyl substituted by one or two groups selected from the group
consisting of lower alkyl, lower alkoxy, halogen, cyano, lower halogenallcyl
and lower halogenalkoxy, -C(O)-(CH2)"-phenyl, wherein the phenyl ring is
unsubstituted or substituted by one or T®o groups selected from the group
consisting of lower alkyl, lower atkoxy, halogen, cyano, lower

thigiogenmkidangnecisrialeged diicodyweCHRyl. dyvlodikidcpyridyl, hnideos

cf@tleowhenyb:whatkisdberphanylriagis unsubstituted or substituted by
one, two or 79 three groups independently selected from lower alkyl,

lowerhalpgenali halagsno.a4aRQe.ower alkoxy and lower
halogenalkoxy; to obtain a compound of formula I-B R4 RN~ , R3 1-E 2

O R 5 wherein R1, R3 and R4 are as defined4n claim | and R2 is selected
from the group &ohsisting of lower alkyl, lower halogenalkyl, -SO2-R5,
wherein R5 is Iow?rgl@ﬁnsubsmﬁmghenyl substituted by

one or two groups selectedifrom t Ee group consisting of lowér Elkyl, lower
alkoxy, halogen, cyano; 0 hand lower halogenalkoxy,
-C(0)-(CH2),-phenyl, wherein the phenyl rin%i;s unsubstituted or 10

substituted by one or two grougs selected from the group consisting of
lower alkyl, lower alkoxy, halogen, cyano, lower halogenalkyl and lower

halogenatiory, KCii2RE-eyaloabindepysididiranchrlCrI2)spberyl vheIfiRroup
cghg,@!i‘&‘ YHing s ‘1‘19ﬁ‘,if%%‘f‘ﬁeﬁoo%nsﬁ?ﬁ?t-%‘@?- Y One, hna,0r Ihice. argups

Independently selected from 1o er al gla lower a}ggenallkyl, halo en,
URy PRt GHEPRARELG SRET\FEP HAITGE RAIRBR R Ty 2BEPHRdeshsdcd from the group
coogi\«ze‘rtg}cg’ ﬁbweoﬂig@umm{neﬂ,. ﬂmmgsphaymcmLﬁaa]iylwblﬁzd lower
nagdaddion selioyi@PhapmnarsuisrlSamROSILADS, GRMPHSNG R uted or

C mgri)un gccordlng to any O%f of cl |ms‘ll to 167as well as a . [
S RAITHSCRUHCANY aE BTABIS Sl Lel S RiRAE TS BRARP ARGk, lower
abompdsitians.accodiyto bidinet8kpt thd treamiehtgndlorx20-(irelkantion
cpédigrasesuhichare essciaies it thermadwiatian ohd-13 sesaRIAtSed or
substituted by one, two or three groups independently selected from lower alkyl, lower

halogenalkyl, halogen, cyano, lower alkoxy and lower halogenalkoxy,
and 1f desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt.

8. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 16 as well as a pharmaceutically acceptable carrier and/or adjuvant.

19. Pharmaceutical compositions according to claim 18 for the treatment and/or

prevention of diseases which are associated with the modulation of H3 receptors.

20. Compounds according to any one of claims 1 to 16 for use as therapeutically

active substances.
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20. Compounds according to any one of claims 1 to 16 for use as
therapeutically active substances. 80 _ 21. Compounds according to any
one of claims 1 to 16 for use as therapeutically active substances for the
treatment and/or prevention of diseaseg(which are associated with the
modulation of H3 receptors. 22. The use of compounds according to any

one 6f claimpduteld écfordie: Soprepanatioic bimeticahtdhtsiforathierapeutically

Argalmant andiorpraventianaf dispasER WIGH AL 18SSOSIAIRA MR P& ciated
modulation aof H3 receptors. 23. The use according to claim 22 for the
RN e

hHt }bofnp? nlf?(?ﬁ%?%besity, 24. The use of a compound of
formula | according to any one of claims 1 to 16 in the manufacture of a

medi nt for the treatment or prevention of obesity.in a patient 10 who
o Al 1B T BT S TUBEE ARORBE, Do S OB o Ao e
peopApoismcdd hfodmateehdeo iingadany end/of ptaimstivnoféispattrewhich are

aRspdfastie, ehaumericamest for the-tieaiment or prevention of type Il
diabetes in a patient who is also receiving treatment with an anti-diabetic

agent. 15 20 81 26. The use of a compound of formula | according to any

one of claimgsd fech&iin g thecmanofaciviratamedicamentierdifon of obesity. -
treatment or prevention of dyslipidemias in a patient who Is also receiving

treatment with a lipid lowering agent. **:*
24. The use of a compound of formula I according to any one of claims 1 to 16 in

the manufacture of a medicament for the treatment or prevention of obesity in a patient

who is also receiving treatment with a lipase inhibitor.

25. The use of a compound of formula I according to any one of claims 1 to 16 in
the manufacture of a medicament for the treatment or prevention of type I diabetes in a

patient who is also receiving freatment with an anti-diabetic agent.
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26. The use of a compound of formula [ according to any one of claims 1 to 16 in
the manufacture of a medicament for the treatment or prevention of dyslipidemias in a

patient who is also receiving treatment with a lipid lowering agent.

e



