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5 -AMDO (IH INDOL- 2 -YL) PIPBRAZI N 1-YL- METHANONE
DERI VATI VES AS H STAM NE H3 RECEPTOR LI GANDS The

wW@e@sons23 nvention rel ates to novel PCT/EP2008/051002

5-anido-(|FLindoI-2-yI)-pipe[q;jn-l-ylnethanone
derivatives, their manufacture, pharnaceutica

conposition i nj m_a ' e

nmedi cament s.?’ mbgcﬂ"cg“b@ﬁbguﬂﬂgLE%M%T'@MFTHANONE
i nvention are useful IDERNVAFIVES ASHISTAMINEIHGt her

di sorders. In particular, { ntion

relates to conpounds of th%eggﬁg?gDI;GA%?a wherein A
is C(O or S(O 2; RL is selected fromthe group

consi sting of lower alkyl, |ower alkoxy, cycloalkyl,

| ower cycl oal kyl al kyl, | ower hal ogenal kyl, phenyl

unsubstituted or .substituted wth.on 0 e roups
e an R ShrS Ry Par iR e aaD e 1
hettegene déromereshtilergearaifioylire aplithropamtical anchpobiRdmbcontaining
Ll B L R AR AL PR RaF Ok BRScrifvemtion ar
gsetulam teyting abesity anslethetrdisasgesal kyl and | ower
phenyl al kyl , or wherein R4 and R5 together with the
ni t r popRtiallAMtHepraRhEMvEM Rlagsab E&ﬁF@lﬁhcfsQif@heageaeranormula
6- menbered heterocyclic ring optionally containing a
further heteroat@n sel ected from nitrogen, oxygen or
sulfur; R2 is sellpcted fromthe group consisting of
hydr ogen, Iomep : pal kyD, | ower

, | owg al 4

cycl oal kyl al ky yl, lower al koxyal kyl
| ower halogenalﬁg «ano.hkyl, I
* Y
N
\ 1
A—R

wherein
A 1s C(O) or S(O)y

R'  is selected from the group consisting of

lower alkyl, lower alkoxy,

cycloalkyl, lower cycloalkylalkyl,

lower halogenalkyl,

phenyl unsubstituted or substituted with one to three groups independently
selected from lower alkyl, lower alkoxy, halogen, lower halogenalkyl and cyano,
and

-NR'R’, wherein R* and R independently from each other are selected from lower
alkyl, cycloalkyl, lower cycloalkylalkyl, lower halogenalkyl and lower
phenylalkyl, or wherein R* and R’ together with the nitrogen atom to which they
are attached form a 5- or 6-membered heterocyclic ring optionally containing a

further heteroatom selected from nitrogen, oxygen or sulfur;

R>  is selected from the group consisting of hydrogen,

lower alkyl, cycloalkyl, lower cycloalkylalkyl,
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| ower al kyl sul fonyl, |ower al kanoyl, phenyl sul fonyl
wherein the phenyl ring may be unsubstituted or

waewsodises ed with one to three groups i ndependegit/ED2008/051002

sel ected fromlower alkyl, halggen, |ower alkoxy,

| ower hal ogenal koxy and | ower hydroxyal kyl, phenyl
unsupst i ubst it Wi th one to three gr oups
|nde08ﬁaeﬁ%PXWl Ymaﬂ%)%gﬂwbmer al kyl , hal ogen,

cyan yverrbalpg@alhyyllowtrwmoaawkoxy, | ower

alko%%gggmggmhnnﬁomer hal ogenal kyl, | ower
hal ogenal k I"ower hydroxyal kyl, | ower al kyl sul f onyl

and Topgeplkan | sul fonyl am no, benzodioxolyl | ower

phe ngilléﬁyl‘s)ﬂfo 'éﬁllrﬂtﬂeﬁﬂleﬂﬁe | mayl Ekgur[m}éstﬁﬁted or substituted with
unsu

titut th to th
" ndepeffieift Vﬁ%@?hﬁ?ges%epﬂl%%ﬂvé%?e PRI lfriozeh, lower
cyano, dhmnphmMﬂhykgmhﬂweyaaﬂknwyhyﬂmmgdkﬂ
al koxy
ral ofr W s BT ARE IR oo Wil Eggsndepenssgs
and I ovcted! méqyyefr@ i/élﬁiogen, CHRTD, mrpln@awyllower alkoxy, lower

UnSUbS&lk&ﬂk%oHﬂ %%%Bélbg@rﬁ& M&%%@@M&&@ G4@KR¥roxyalkyl,

i ndependent |y s ., lower al koxy,
cyano, ﬂ’h‘iﬁf zslwlﬁgnyf@?fglowgr %@ﬁﬁm&r@ng@ ected from
t he gﬁﬁu@mﬁavglstlng of hydrogen, hal ogen and nethyl

Che o st TR D B b s DR  sffbeed

cycl oaivikl loak kythrergtoapsietigreodgmglyi selertied roocolvvar alikplghalogen,

Sl LB e R0 L
ot her loeyer balagenatony loverdtyeeryaiiyllavwes akalslbenyband lower
ni t r ogQRylalRRylathikbliml they are attached;n is 1 or 2;

heteroaryl unsubstituted or substituted with one or two groups independently

selected from lower alkyl, lower alkoxy, cyano, morpholinyl and halogen;
R®  is selected from the group consisting of hydrogen, halogen and methyl;

G  isagroup selected from

Gl G2

wherein

R® is selected from the group consisting of lower alkyl, cycloalkyl, lower

cycloalkylalkyl and a heterocyclic ring containing oxygen;

R” is hydrogen; or R® and R’ together are —(CH,)m-, wherein m is 3 or 4, and are
bonded to each other to form a ring together with the carbon or nitrogen

atom to which they are attached;
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pis 1or 2; R8is hydrogen or |ower
het erocycl yl al kyl ; R9 and R10 i ndependently from each

wo@eiedmex hydrogen or -NR 11R12 ; R11 and R12PCT/EP2008/051002

I ndependently from each other_§$e | ower al kyl or
together with the nitrogen atomto which they are
attached. form a 5- or 6-nenbered saturated

n 15,1.0r . . ..
het erocyCliCting optionally containing a further
het er oat om sel ected from ni trogen, oxygen or sulfur;
and pharwdcedtically acceptable salts thereof. The
conpounds of fornmula | are antagonists and/or inverse

agonRst sisaldidien bt Bvarh&erodydiggiept or (H3 receptor).
H stam ne (2-(4-im dazolyl) ethylamne) is one of the

am ngs gi ¢, weufotransnitters, which i.s w del et
di st Ri Bk Ra M PRBGRBG o Bty e igrosep of -NR'R”

gastrointestinal tract (Burks 1994 in Johnson L.R
ed. , RPandiRd! ngypeanflenther@astchootheest lmedr alliyhot togRhvewith the

Press, NYi, whidd ] L Qi 8O 26 r r
vari et yl\%g Oglg}bggsgﬁl%)e }bgltl ﬁ%gﬁ?ﬁ%‘?%%%a‘ﬁ%%é’zt%gﬁ Fllﬁkeé ed saturated

gastri c ifrgcxdie riagiopHondliytcestainiag a fpthar helgrqatermseleded from

al ., Br dirobhaiorpsalor séi®@l, 102, pp 179- 185),
vasonot or responses, intestinal inflammtory responses

and all ergic reactions ithel et al., Int. Arch.
A eyl RC SR e ey Shay 10 fhe manmal i an

brain, histam ne is synthesized in histam nergic cell
bodi €ke gdmpdurals of fayomdh cantn@aponists and/oeinverse agonists at the

ﬁfégﬁ{iﬁ%%q&@?gr&g \pus of the posterior basal

pot omthere, the histam nergic cell
bodi es project to. various brain regions (Panula et )
al ., Hpfageine (Gl 4-imjdeaelyl) sylanugy) it 989 0f B¢ anprezgicpsgeptransmitters
vRArgakivily détributdd tK@uBholYekl Bddyl 888 theZzbSroidstinal 3QE)(Burks

. o :
PR TN E T
2 blur 2411) sHisnohinb r@ubamesreevarieyepidigestjvetpach dphgdialopinag evbnts like
S I A
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 posterior basal hypothalamus. From there, the
histaminergic cell bodies project to various brain regions (Panula et al., Proc. Natl. Acad.
Sci. USA 1984, 81, 2572-2576; Inagaki et al., ]. Comp. Neurol 1988, 273, 283 — 300).

According to current knowledge, histamine mediates all its actions in both the CNS
and the periphery through four distinct histamine receptors, the histamine H1, H2 H3
and H4 receptors.

H3 receptors are predominantly localized in the central nervous system (CNS). As
an autoreceptor H3 receptors constitutively inhibit the synthesis and secretion of
histamine from histaminergic neurons (Arrang et al., Nature 1983, 302, 832-837; Arrang
et al., Neuroscience 1987, 23, 149-157). As heteroreceptors, H3 receptors also modulate
the release of other neurotransmitters such as acetylcholine, dopamine, serotonin and

norepinephrine among others in both the central nervous system and in peripheral
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an autoreceptor H3 receptors constitutively inhibit
the synthesis and secretion of histam ne from

woe@sarisaer gi c neurons (Arrang et al., Nature BOBBP2008/051002

302, 832-837; Arrang et al., Qﬁgroscience 1987, 23,
149 157) As heteroreceptors receptors al so
rel e

S e neyr o ter
or§ans Slth’1 hl(l)]ilgs car 8vascular Séf,steem 211’1(#l as rom?es%al tracts((ﬁ %am &

de@pknlérphrﬂhnenacmd)riQSbt 10ér %19 A2 cBﬂ&ndmaeet @bm Th¢ Histamine H3
R@J ERH%L% REThARGmh R rR&AA %55311998'01) 2RLQ A vier, %ﬁst@tﬁam, The

cardi ovascul ar system and . gastr0|ntest|na
Nﬁﬁl@flalc@ AphEGFEIEONS Arp eRTsIRutvEly active, peanipg st evepggshout

&senQikIistRaihe, Bl Q&‘épﬁ)@ 1§3tfonﬁblly Adtiviee. Il’ﬂltﬁé @mz Bﬁ‘ar{'@hlbltory
Rece torpgé3¥r RL and rmann.H eds

FrEBr SYe 3 TARRIOEY ]a‘éﬁ? FHE af\%‘?WeCF‘P%fﬁ&g)le ition of
nenepMmm&umnekeﬁnihmtﬁﬂeueh%ﬂnnnumemnnmaniH@Rmh&@oeNEWOMd

a. (% H%tm ﬁ?&%@ﬁﬁ?aﬁ'\/ﬁ%%&ﬁ ’bl&cﬂ%x%?fe ?188! Hlstalns[na{ gfﬁelc& HXO shift

vat e receptor su
rﬁ@@tqqérqr@ e pemstitutivhlysiciiyientdbitorae fqrm toya neatrsbsiate.
tonic inhibition of neurotransnmitter rel ease.

Ther €howRlel distABYtid¥of FIP RIERBEs ih RRd m@mlﬂgdlﬁa? ml\gglﬁﬁic%'{es the
0 DO ocC

ul 0 ha |nverse |st activit

{fiﬁ%iﬁi PolF of thid rechit ABtielasn theptBeraRy ! H%%ltuat%s@pqqyﬁrdmg
ﬂdf\,@l’ﬁplrﬂ@t cofs tin taridue éhdicaohs s Ydenpirdpdset.y) formto a
neutral state. The wide distribution of H3 receptors

' n tﬁ e SRTRLADN SRR sk G 8 aLPa%oRh% h%rgegel&%? stsr Qéﬁ%lsts or

IS recetor ererore erapeuti c
a@ftlal Jpousls dnugmﬂemﬂe dpmieisteming lgeds orrthg sgcraiion of neurotransmltters

irpﬁle ‘B@sﬁh A tﬂ%%g?gn aﬁg %P%figgy llje-rll_Ltfk‘gng @mmgﬁeﬁgﬁﬂt QP sQEral

é}g%iﬁ@t %ucgfdlfsa g1 HIC %%d’r]ﬁe%‘% yetuaﬁfﬁn%r@%@l 3093, 144, 2741-

by 4zt ﬁlﬁhmkleem |Eilr(§1feaf1 m&)fSPEh@frﬁidoﬁ) rzé)oé 48@Ursat 1r9am&atctu1§xe1|rs@lar

i,bn the brain a nd thus .ne usef,u

oS sEHEat s mir el RR b BR8P TR e SR gty such s
amoitiod elebbieBypeyactifivhdiakideetARHD) End ddahieimadr’s REOS, ndutd],ogical

G OB L RAUARER sl ORI s o

eutsiany odesplisardarnmarcolapen pate rstoiniesingl desyrersi paibular
sﬁﬁ{&k@ﬁ %&%M%L@M&ﬂérk Qrugl§bisiahd MRRNAGIhYSs( Yimmermann, J.

0 q Al zhei ner' s di sease, neurol ogi ca
@rs! 3 > & i
0 ‘chi zophreni a, depression, epilepsy,
Parklnson s di sease, and seizures or
It is therefore an object of the present invention to provide selective, directly acting
H3 receptor antagonists respectively inverse agonists. Such antagonists / inverse agonists
are useful as therapeutically active substances, particularly in the treatment and/or

prevention of diseases which are associated with the modulation of H3 receptors.

In the present description the term “alkyl”, alone or in combination with other
groups, refers to a branched or straight-chain monovalent saturated aliphatic
hydrocarbon radical of one to twenty carbon atoms, preferably one to sixteen carbon

atoms, more preferably one to ten carbon atoms.

The term “lower alkyl” or “C,-C;-alkyl”, alone or in combination, signifies a
straight-chain or branched-chain alkyl group with 1 to 7 carbon atoms, preferably a

straight or branched-chain alkyl group with 1 to 6 carbon atoms and particularly
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convul si ons, sleep disorders, narcol epsy, pain,
gastroi ntestinal disorders, vestibular dysfunction

WG owR/098823Vor bus Meni ere, drug abuse and noti onPGI/ERI068651002

(Ti mermann, J. Med. Chem 199Q, 33, 4-11). It is
therefore an obj ect of the present invention to

gre erre rta Sg S b l\jlrahfh dr %am Mk‘g rmﬂygwrtg ? 4% @on atoms. Examples of

es ecC
etrm@gmhuam asld/bramhedge @vgﬂﬂl gogpante m:@eflu‘tthﬂsPrOP‘/l isopropyl,

912[ OBHI, Gat 'BﬁtﬁC{He‘{&n%Rﬁj’eﬁB&e%le 1&%&1&%&% h¥d b it d¥ieric

at nent’ and pr eventl o di seases whi ch are
h%ﬂémfé@bw pethyandest rad mast BrefersdiedByt ors. In the

present description the term"alkyl™, alone or in
conbThater@rt cydl dakydt hﬁ‘fcsg(EpU)mSoall{yEf &hotds @ sarubitadediBolydlic group

st rai ght- chai noval ent aturteda hat |

Ry B TR i E A "o B oS VNP P B dfloglopent
prcbfhexd ol yydeteptyd. SSpedi@brprefarrbd mrea:tydn’eutyhmdecyclopentyl.
preferably one to ten carbon atons. The term "Il ower

al kyfje Rim “wdrc ?clﬁéli@ﬂllkyl” ak @@ed,) \éélﬁaelﬁ)?gfﬁ LAak Iq’rT:fers to lower

S|%n|f|esastra chai n_or aln a

Kelugso st defingsl apoxawhersinattdenst Orpfr@fﬂé% Bsirgeen deg p@}b@ lower
@lkyl@'r&ﬁlﬁﬂ&é’pl@&:dlb@ cdlbkyl 9K Prigertéd dxadplis Gy G@SrBpYInREHAE
and particularlypreferred a straight or br anched chain
al ky oup i th, 14 ar bon at ong.
str allné% ermcﬁ R ad %W%r?@?? gl g‘iﬁ’ﬁﬁo‘ﬁ’r U 's Ve eéem R'is lower
atsylhapld, the telyl “Jovpar agyl”, has slopprepiplisly gty I;igniifismtmﬂgoiamples of lower

e S PO

tognandhisst- BFOé@’d?fﬁ sbemkiploxy qpketh eﬂmn 1}1@$td>a¢ ngrr ethoxy.
or "C3-Cr-cycloal kyl" denotes a saturated carbocyclic
gr oumh@@ﬁha‘udwdwl ch&?&lﬁyﬂ’ or 7h>faa<5>b/0@1 at-ang1” rsfémoaewer alkyl

clo but. cIo cl ohex
S SRR (R bt 15 P BEe Y ok BBt th Slpger alln
gnotb apeptayéd bylhkydrexyngrolip: Vﬁcranqﬂlaslodi &vikey Ihatltoxlalkdrgroups are
C7- al kyl f to | | kyl
hﬁ %}g é;[}s{ﬁd)g?&ﬁ%éy%‘gve \{:hel)r/el nr Zt eIr Zas? og\gez)f at hg
hydr ogen atons of the |ower alkyl group is replaced
cycl 5a¢ teym, lwqesraB@évqllesd ex dapCealkexe foiCopllopyicss wylpwer alkyl
érll'&)%pg §sr d@fm@di Kl%% wH?:[reln Ia@l‘é@s“[ oﬁl& KP@E)@ hyﬂﬁfg@ﬁ §to§“ﬁ% Jf i lower alkyl
r he term
a\wgis rs@l&gﬁﬁ bY ﬁi‘ﬁé oY P’E? mlgl e@éﬂéﬁr 5?%0?9/ ¢HReRe the

eforpdddswef alkomelikyl groups are 2- methoxyethyl 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-C,;-Cs;-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 alkyl groups are trifluoromethyl, difluoromethyl,
trifluoroethyl, 2,2-difluoroethyl, fluoromethyl and chloromethyl, with trifluoromethyl or
2,2-difluoroethyl being especially preferred.
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al koxy groups are e.g. nethoxy, ethoxy, n-propoxy,
I sopropoxy, n-butoxy, isobutoxy, sec.-butoxy and

WO 2008/093823 oxy, preferably methoxy and et hoxy aPCI/ER2D8/051002

preferred ethoxy. The term "l over hydr oxyal kyl " or
"hydroxy-Ci -C 7-al kyl" refers to | ower al kyI groups as
def i ned. abaov rein af | east > dro >

at orrgﬁ 1?1 ﬁﬁyy\hl?onyll ?(r wer a?karlsu'?f%n\é fh ers d(o byl go{gupR—S(O)z—,

wydqemdy ig) ]rocwg:p alkEl;@w]phe teropf "l(bwmx@ikyﬁ'm;s d)@y[a’lemymlg g]@@rp significance.
Eﬁﬁn@!@&%&ﬁﬂ%‘ifmﬂd éﬂ’&g}%ﬁ% QEYrﬁEtﬂgsulch‘fof @cﬁfl’.k.ul

al koxyal kyl oxy al ky ers to
| ower, al kyl, as,defi ned above ywh reln at |egs
one &Re teHA ﬁgaw AN BRSSP ¢ Olt@r?éovlb%ers &0 wheg?ladbés plaenyl.

repl aced by an al koxy group, preferably nethoxy or

et ho’lee teARnD' Ithdr h&apbﬁf e¢fers do t}mvgeﬁu;aLcROXB(’aWKydeirgR’dunﬁver alkyl
HE hg tg%,{ WL %189’1” hS ﬁhu gge%tlohu% c%i re(r)lps 1f1c£h(?eo%1re|§eerr%in is,a group —

C@anevhexmrt R i Imeairyil, rms%armhg or eyl amlpbr om ne bei ng

pr eferred. The term "Il ower hal ogenal kyl " or

" hal pgepnFiddwet pﬁlell%l P %t eﬁ}?ent/pcl @w%[kyﬁ* tlzs%w&ra%m SrfPs as

ed above | €l n at st," one dr n
g%fawa gpvet‘ﬁléertﬂawé a%wwof %&r%n@gﬁv%&féae ﬁweé Mk group is
heplRedby abheyl proeipePbbdriedlibwerpheaylalkhl &60ps ¥0BEnzyl or phenethyl.
preferably fluoro. Anpng t he preferred hal ogenat ed

| owe k l e »al e tr fl.uor onmet

a1 P RSP, B Gob LRI S i s ppgpgbered ring

Whubrcarreomphscmme oid @tr@n@tamms salacmql fmmfnlltmgeon@xyggai agd/or

zulf,hlﬂl bt oL ﬁ?flfwnd%wg, £5 sal 184 h&zﬁgﬁhﬁéﬁﬁqsoklagolplesmzolyl

fers
g EFﬁP I QYS(YO)OUZ‘ he e ehﬁewarﬂ)fsfqréxﬁéfe fegp ky/Picyghig apqyatic groups
E(ﬁﬁﬁﬁlsﬂlg)bw S—Qir%ﬂn' mﬂ’o@ﬁedtrh%s [Ah Q&Hl@i@ieyorgio‘ﬂ?ﬂngs can contain one, two
ni fi canc % es of alk sulfohl}/ gh ar &
B G RsoR) P L RgR podtngheth PRl Pebpitdcte or
ﬂ)llnehlyd Auprefemygd heteedagyl gréwp ltlpg,'n@)rl.oup R'-S(O 2-,
wherein R' is phenyl. The term"| ower al kanoyl" refers

to t’&‘ Q:'Eﬁ)lu‘?o In‘EQF F{)]i‘l bee'r&i ﬁterbf}g PlQ\f\lﬁ? g‘h&)ﬂllyégg‘[aﬁhﬁg a

term OV\EI‘ a e previ o
Birther heterpaban S@ﬂéﬂbﬁr@@dﬁltrgg% G¥XSER Or d Rrefergfed &j-hetgrocyclic

hﬁg,rﬂﬁhﬂi/ ha %ﬁ&dﬂg caﬂtaﬁpﬁfd{hegﬁﬁfb%en,gi?g&%r% fhloél’t@fn such as
alkr henly 9 ad I cu\ive ﬁg/
ngé Nyl 1dazo yl oxazolidiny 1soxazoh 1n)X thiazolidinyl, 1sothiazolidinyl,

piperidinyl, pyrazinyl, morpholinyl or thiomorpholinyl.

The term “pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic 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-
acetylcystein and the like. In addition these salts may be prepared form addition of an
inorganic base or an organic base to the free acid. Salts derived from an inorganic base

include, but are not limited to, the sodium, potassium, lithium, ammonium, calcium,
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defi ned above wherein at | east one of the hydrogen
atons of the |ower alkyl group is replaced by a phenyl

W@ ewa958e% ef erred | ower phenyl al kyI groups ar ePGEAR2008/051002

or phenethyl. The term "heteroary in general refers
to an aromatic 5- or 6-nenbere r|ng whi ch can

ggesm%? seﬁg ahdttlr\{\ohl?er ?glpsrd%rlve(%ﬁ% osrgzhnelg f)as]@s 1ncﬁ1@e, but are not

blynntpdlyq salt1 oﬁprlmmr)@, secan@hr;[, amddcr@zrmmeq, hul‘tg;ny,lted amines including
hiﬁ@?%lc&’drrmgé%‘ﬁluﬁkd athifed %28 b Ydmin®d arﬁiylfasigll&ll exciggn&g%e resins, such

term"“hetero urt er fers to |cyc I C aro IC
& ISRRTeP R @}rﬁ?j Yigwins. digthvBupagiiaedylaming riptonyam
@tﬁ@n&ﬁmhﬂ:‘; lysink, rwgmﬁ@nNCe@mp@en@lﬂe,,plﬁmuw pbll?frﬁﬁe @tlesrsnd the

t10RE G o1 BT A aP APREF atrorrBRbaPyR o PutlirPa
Bgmtllcdlyﬂy pﬂ'dﬁﬁrddgfhﬁirﬁlﬁmuu‘caily&ccapltabfﬁe smétsrbéa&dpounds of formula I are
ﬂ1 hz/{i For {ﬂ kN9 optionally containing a further

omsel'ected fromnitrogen, oxygen or sulfur”
referstoaN—heteroc clic ring, which may optionall

y
cont Ahecampernds ef fagmy alw@jsewa@d saltwdrtes: 3 hy solvation can

palsecRS iRYK &'u‘r&“ dT¥he mhﬂﬂlfg&%ﬁhg broc@%%ﬁ’@hﬂl @Hk@}ﬂa:ce e.g.asa
i soxazol i dﬁ% t hi azolidin

n [idin
bqrﬁgqqe&m& %;WF%@F prertﬁeﬁp %}r}l}ﬁjfya& y(?rous COI}{pound of formula I
{hidedriohp.Ni e taynh “pHdrmat @nizallypdvaspratd e silist alsb yhchclee phaivlegically
SC{:(I:| ttgblersgggetres to those salts which retain the
b oli) lI &t'f ecti veness and properties of the free
bases or free acids, which are not biol ogicall
ot heflpmerstaesnmapnds thihkavsadensicalrmaolegardrmf hbut that differ in

{HAAROf RGEgSerns! Ghb@}ﬁillt@’ Sracgih la%s%r@ﬁ 'tlga arPGERBE QT Geir
acid, sulfuric acid ] lfnltrl c acid, osp oric acid and

figansiin geace Jsspers At dliffey i &}mf@eﬂgen%.% thearpfogs gushage and have
aﬁé dﬁm&t&d@y@&eﬁﬁkﬁéaﬂﬁorﬁﬁbﬂm awteﬁhétni‘s@eraﬁscdnerg’t ysce@&dlsbmers that

ruy id, ., mleic.acid,, mlo

e nBUP e 251 g POl Er P e R it i S Ssomers
that ti@mion-saupedmposabld mirawi 1d1agd$eim«z tRirmeé8¢rdtntlomnr$émrcsometlmes

6111 Qp]] &el ic acid, nethanesul fonic acid,

anes oni ¢ acid, p-toluenesulfonic acid, salicylic
aC| d, Nacetylcystein and the like. In addition these
salts may, be prepared formaddition of an jnorgani
baselmofetdih e yasing ysRion nlaﬁ?éo reugoupdspl thggengral formula
derived from an inorganic base include, but are not
limted to, the di um potassium |ithium anmonium
cal ci um magnesi u i ke. Salts derived
from organi c b@&Ses™ re not

3

wherein
A 1s C(O) or S(O)y

R'  is selected from the group consisting of

lower alkyl, lower alkoxy,
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limted to salts of primary, secondary, and tertiary
am nes, substituted am nes including naturally

W@ewaneisedy substituted am nes, cyclic am nes apdI/BR20§051002

i on exchange resins, such as |%opr opyl am ne,
trimethyl am ne, di ethyl anmi ne, triethylan ne,

tripg oF&élnglovgér cgcloeﬂﬂqal%?f ne, lysine, arginine,

N-etﬁ’y di ne, polym ne resins and the
| i kelowkhbalogenathyhd of formula | can also be present in

the r
ohar %ggng'uﬁSU%Mtﬁ COIé ggl?sgt@tgﬂ gv'étﬁténlg@y) e n%rfoﬁgg i%Qe]%endently

f or mul gelactegdifegor v perb équraﬂ@é%@ﬂqg@n, lower kabagsaalysand cyano,
of forgada | can aI so be solvated, e.g. hydrated. The

frg:’]\lj%i Y Cﬁegmg fgi{(’r; ﬁcfjegﬁdeﬁl p? gr%%}rjé%g gf];eéfape:§legted from lower
consequkylceyclvialkdyly gcrwmccmibaikylalkyiekdme haloferatkyl md loadet y

anhydr n@g T J%ﬁ% QY WheRin RO QIBE}J%ETS(’) gflglh];y \gftl?ttﬂeoﬂ o géﬁgaqoﬁle[o Which they

" phar I Ty accepta
physi otrggitedietlyorae 8 &poabineenslsiredheierocydis simg optionglly containing a

ConpPOURGdg el hatrARWE sdl 48Rt &R nitiBlBCHLBEn bRLIMIae but
that differ in the nature or the sequénce of bonding

their a in the arra nt of their atons in
gpac’é.sengﬁ‘{rngl tgﬁg’foutﬂ’l opgstin IHWEE "&ffangement of their
at onbvdenalkplaq&k&lldrl hewe @dealhylalkm e asymmetric carbon

at OI‘I’f%)Wer &ro 1 rfaSt er eoi S I'S St er eoi soners that

are not 968 % Oxg Yanot her are terned

" di albmer bdpg@nﬁwls lowqwargta&l’ybm soners that are

non- KURE L 191 e mrror images are termed
"enantiong r sometinmes optical isoners. In

det aﬁolwertﬂﬂ‘?én%’;l’esent invention relates to conpounds of

t he geaelsalforhy® WHéfe&h tﬂ'éqih@hﬁ rihgl rﬁaﬂﬁe@ns@ﬁstﬁﬁ@l 3 sibktitited with
selected fromthe stln l.ower kﬁ’
over SERE FET BAT R P B Egel Bamiga AP Radssa lover
hal ogeaRbkylower halogenalkoxy and lower hydroxyalkyl,
phenyl unsubstituted or substituted with one to three groups independently
selected from lower alkyl, halogen, cyano, morpholinyl, lower alkoxy, lower
alkoxycarbonyl, lower halogenalkyl, lower halogenalkoxy, lower hydroxyalkyl,
lower alkylsulfonyl and lower alkylsulfonylamino,
benzodioxolyl,
lower phenylalkyl, wherein the phenyl ring may be unsubstituted or substituted
with one to three groups independently selected from lower alkyl, halogen,
cyano, morpholinyl, lower alkoxy, lower alkoxycarbonyl, lower halogenalkyl,
lower halogenalkoxy, lower hydroxyalkyl, lower alkylsulfonyl and lower
alkylsulfonylamino, and
heteroaryl unsubstituted or substituted with one or two groups independently

selected from lower alkyl, lower alkoxy, cyano, morpholinyl and halogen;
R®  is selected from the group consisting of hydrogen, halogen and methyl;

G  isagroup selected from
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phenyl unsubstituted or substituted with one to three
groups i ndependently selected from|ower al kyl, |ower

w@bkdsngsszhal ogen, | ower hal ogenal kyl and cyanoPCEREP2008/051002

-NR4R5, wherein R4 and R5 indggqndently from each

ot her are selected fromlower alkyl, cycloal kyl, |ower
cycl oal kyl al kyl, J ower hal ogenal kyl and | owgr
phenyl al kyl , or erein R4 and R5 tadether Rnith the
nitrogen atomto i they are attac orma 5- or

6- menber ed hetperc iIYg_risng optionall abning a
further heteroat S Iectéd frem nitr '§§gen or
sulfur; R2 is sele fromthe group censi stitng of
hydrogen, |ower al kyt,”"cycl oal kyl, | ower
cycloal kyl al kyl, I ogyer hydroxyal kyl, |ovwgs

al koxyal kyl , | ower hal ogenal kyl, | ower cyanoal kyl ,

| ower al kyl sul fonyl, |ower al kanoyl, phenyl sul fonyl
wher @hérethhe phenyl ring may be unsubstituted or
substituted with one to three groups independently
selegted_ fromlower, al kyl . hal.oge | ower, al ko

Tovel hal SURHE TRy GRAUP SUCT DB Iirh by Srfaliglower
unsubst i ¢ygtostkylatkys aibd ¢ hetatosgcligirinty contining bxygess gr oups
I ndependent|ly selected fromlower alkyl, hal ogen,
gl)/ﬁgsi/c g?%ygﬂg%én@l& %ﬁ%Ttg%éﬁ%; l—t | o\%\érwherein m is 3 or 4, and are
hal ogen a‘P(v&f% to F%ﬁ‘«%@ﬁﬂ‘f’fﬁa (%Y arRgtogetshmithdhk garbem poRipIogen
and | owestonl toyisiet fhenyteamatiesd; benzodi oxol yl, | ower
phenyl al kyl , wherein the phenyl ring may be
unsugsti}qt?g,or substituted with one to three groups
independénf1y’selected fromlower alkyl, hal ogen,
cyano, norpholinyl, |ower alkoxy, |ower

al korycasBeriyt , | ower hal ogenal kyl ,

R®  is hydrogen or lower heterocyclylalkyl;
R”and R" independently from each other are hydrogen or -NR''R";

R'' and R" independently from each other are lower alkyl or together with the
nitrogen atom to which they are attached form a 5- or 6-membered saturated
heterocyclic ring optionally containing a further heteroatom selected from

nitrogen, oxygen or sulfur;

and pharmaceutically acceptable salts thereof.

Preferred are compounds of formula I according to the present invention, wherein

wherein A is S(O),, meaning compounds of formula I having the formula
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| ower hal ogenal koxy, |ower hydroxyal kyl, | ower
al kyl sul fonyl and | ower al kyl sul fonyl am no, and

wheaoeoeey/| unsubstituted or substituted w th PCEEPR2008/051002

two groups independently selep{fg fromlower alkyl,

| ower al koxy, cyano, norpholinyl and hal ogen; R3 is
sel ected fromthg group consisting of hydrogen,

hal ogen and nmethyl; Gis a group selected fromherein
R6 is selected f Re group caqmsisting of |ower

al kyl , cycl oalG&yl , cXg! og¥kyl al kyl and a
heterocyclic rin i ng oxygen; R7 is hydrogen;
or R6 and RY togg reN(CH N whereinimis 3 or
4, and are bonded to each Qﬁher to rma ring
together wth the carbon or nithkog atomto which
they are attached; nis 1 or 2; p Iy Joor 2; R8is
hydrogen or |ower heterocyclylal kyl;SR9 and R10

i ndependently from each ot her arechydp¢gen or -NR
11R12 ; R11 and R12 independently from each other are
| oner al kyl or together with the nitrogen atomto

whi Chrh%fégyﬁaRb Rétah@iR_Fleé ok definedl Hereif libleﬁbrérErTbe_r ed

sat urated heterocycli,c ring optionally containing a
?ﬂiﬁ%ﬁ?mﬁagﬁﬂ‘dFB%F@gFg%%é%ﬁ?&%n1nitrogen, oxygen or
sul fur; and pharmaceutically acceptable salts thereof.
Pr ef lsp poefared gowpopndsdsaff férmnuhyll acdordiog tr dhie pgestint intxntion,

d nt.i.0n ' i j ) ani ng
DA N R LA, B U0 e
Rl1, R2 and R3 are as defined herein before, and
phar maceuti cal | yyacceptable salts thereof. Also
preferred are cdppounds of fornmula I according to the
present inven%%" LA A isOC(O, neaning
conpounds of ' e fornmul a

N L-ii
\ 11
* Y

wherein G, R, R? and R are as defined herein before,

and pharmaceutically acceptable salts thereof.

Preferred are furthermore compounds of formula I according to the present
invention, wherein R' is selected from the group consisting of

lower alkyl, lower alkoxy,

cycloalkyl,

phenyl unsubstituted or substituted with one to three groups independently
selected from lower alkyl, lower alkoxy, halogen, lower halogenalkyl and cyano,
and

-NR'R’, wherein R* and R’ independently from each other are selected from lower
alkyl, cycloalkyl, lower cycloalkylalkyl, lower halogenalkyl and lower
phenylalkyl, or wherein R* and R’ together with the nitrogen atom to which they



10

15

20

25

30

wherein G Rl, R2 and R3 are as defined herein before,
and pharmaceutically acceptable salts thereof.

wer@B@9Isesl are furthernore conpounds of for nul BCT/EP2008/051002

according to the present invept'pn, wherein Rl is
sel ected fromthe group consi sting of Iomer al kyl ,

| ower al k&x ed ?Y]r%lr o%' ir%e%l?b néd hel{er:]r%lél I(C:i rfngt §g01tmrll)}r containing a

subst i {ut ree groups
select@mﬂ&rbﬁrMpMEmsemkgiﬁmmOmEogal@pgwnohaﬂﬁ@en
| ower hal ogenal kyl and cyano, and - NRAR5, wherein R4

and Rord Ef@?&ﬁeﬂdﬁ@%dﬁﬁédmﬁ et Pf&oﬁ‘ﬁﬁ% ®ahe ﬁIv@ﬁiuér{ QHerein R
cycl oal

V@@teﬁl gpwrhe St ‘6\%‘?” W%ﬂ %}ﬁ crapkliwaré Prlilemd i@ R being
B’s‘:vet el drasyclohlkil Ueltgy aspécidigmefatredariowithiRE Beihf @pprddyl or
d6 nmenbered heterocyclic ring

SELFKW@ﬁbﬁnégﬁFéPﬁﬁﬁﬁfa further heteroatom sel ected

from nitrogen, oxygen or sulfur. Mre preferred are
conpdlsn d@oromréf@r ra comapoerdsdif igrmua { heordivg vt themnvention,

WhElH 1@1 1EQ:I-N'R5‘I’RS @\Jh@f"e'ir?ﬂ4 Mcpﬁf' ﬁF}H@p&LHQM&; ﬁ(ﬂtﬂ%h&f S8 8 lower alkyl

| ower al kyl ycl oal bel ng
PoWBere) &wndd% tegfélrlf‘éérrlﬂwhe pgr%gn @gpe éh%ﬂar%/atwb%ﬁfean a
pipdridnt Rinkkl bei ng i sopropyl or cycl opropyl being nost
preferred Also nore preferred are conpounds of

accordi n he i,nyventi
R e bRy e R ek BBk R r RSBl referrd.
whhtem Rt is ldvoemekoay.Ryibreqrrefatred aierth ¥, whereiRSA isag(€)hed R' is lower
%y %t@khﬁﬁﬂ?@t nrthey are attached to forma
pi peridin P

ring rthernore, conpounds of fornula I
according to the invention are preferred wherein Rl
i s | duethengeR of PirEedgostonndyofpemylid secordimgrie the present

invef#{dd ard ﬂ%s%he‘ielhmse&k{éﬁxmm mRsdro®s eddiséhg ¥f hydrogen,
F P ARSL el LR, e cooin o
lower halogenalkyl,
phenyl unsubstituted or substituted with one to three groups independently
selected from lower alkyl, halogen, cyano, morpholinyl, lower alkoxy, lower
alkoxycarbonyl, lower halogenalkyl, lower halogenalkoxy, lower hydroxyalkyl,
lower alkylsulfonyl and lower alkylsulfonylamino, and
pyridyl unsubstituted or substituted with one or two groups independently selected

from lower alkyl, lower alkoxy, cyano, morpholinyl and halogen.

Compounds of formula I according to the invention are more preferred, wherein

R” is hydrogen.

Also more preferred are compounds of formula [ according to the invention,

wherein R* is lower alkyl.

In addition, compounds of formula I according to the invention are preferred,
wherein R” is phenyl unsubstituted or substituted with one to three groups independently

selected from lower alkyl, halogen and lower halogenalkyl.
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invention are those, wherein R2 is selected fromthe
group consi sting of hydrogen, |ower alkyl, cycloal kyl,

wo oe/0989x | oal kyl al kyl , | ower hal ogenal kyl , phRCE/EP2008/051002

unsubstituted or substituted wyh one to three groups

I ndependent|ly selected from | over alkyl, hal ogen,
gi’?gg%ré}ge?r[g%% f/lj:r%:cp %r%{lc\:g}rn%\é\ﬁﬁ%sgcl)efﬁ(g )%%1/1'21 !I‘g\f/\%)\r}‘\deipg to the inver‘ltion, wherein
Ralsoydaddvikusyis unowlestitiigdiposupatlitiaydd, wiktoows oraiwioydreupsfindgpiendently
AN IALISHLAPRYbER no, and pyr i dy|

unsubstituted or substituted with one or two groups

i ndependent |y sel ected from]ower alky], |ower alkoxy,.

cyan ?lsr%?%f%m Woﬁﬁdlf!f&ﬁ’oﬁiéﬁ .ﬁeg% GE{%I% opbromyg argegpecially
petafdi Nng to the invention are nore preferred, wherein

R2 is hydrogen. Also nore preferred are conpounds of

| ower By 4a AT A b Pl o R BT E s HIGH BLfs Befiion are those
wbewmdbng to the invention are preferred, wherein R2

i s phenyl unsubstituted or substituted with one to

t hree groups independentlyrsel ected fromlower alkyl,

hal ogen and | ower hangenaIEyl.Further preferred are
conmpounds of fornula I tothe invention
wherein R>2 is pyridyl anébstituted or
substituted with one or two ps Kndependent|y

sel ected from | ower alkyl and hogen. R3 is
preferably hydrogen. In case R3 is hal ogen, chloro or
bromp are especially preferrefl A group of preferred
compounds of fornula | according to the invention are

cordi n
i i s

anh ' [ S.G  wh i:0:. RE i f h
L s Ly

oyt &@map&ybe@ndydkhéuﬁmmﬁw@hgOXﬁﬁngRE©hY®®E@ngndnislorL
e ﬂl@ﬂmaggutfcﬁl)hé/cggﬁgﬂg sal@MerBofl §16§-ni95 thfese are compounds of formula

[ having the formula

7

R
>_ O
4/ \
nR3 N N
R ()
N
\ 1
A—R

I-iii

wherein A, R}, R?, R%, R®, R” and n are as defined herein before.

Within this group, the compounds of formula I are preferred, wherein R® is lower
alkyl, cycloalkyl or tetrahydropyranyl, with those, wherein R® is isopropyl, being

especially preferred.

Furthermore, compounds of formula I according to the invention are preferred,

whereinn is 1.
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and pharmaceutically acceptable salts thereof, neaning
these are conpounds of fornmula | having the fornula

wokese?s2’A, R, R, R, R, R and n are as defP¢CBEP2008/051002

herein before. Wthin this gropp, the conpounds of
formula | are preferred, wherein R6 is |ower alkyl,
cyc! 88£1§>X{m(?srofl fglt rlﬂg¥,dv[ff9£'¥iltl%ni F’ar\émaltscl;] %e gr%ee [, wher ein
R6 IS opropyI,I%elng especi a1y preperre .
Furthernore, conpounds of forrmula | according to the
i nvehh¢ pigsent énvepadreplse thclugeeeanpoynds of for@upb whderin is

formula I, wherein nis 2, are also preferred. The
present invention al so inghudes gbrpounds of fornul a
I, wherein Gis & wherei is/1 or 2; R8 is hydrogen
or | ower heterocyclylal kyl; nd R10 i ndependently

fromeach other are hydroge r]l, NNRS 11R12 ; and R11

and R12 i ndependently f R e pot hér are | ower al kyl

or together with the nitrogen atomto which they are
attached forma 5- or 6-nenber sat ur at ed

heterocyclic ring optionally tainbng a further
heLRIORAL:A,Se! ected from nitrogen, oxygen or sul fur,

and pharmaceutically acceptable salts thereof, neaning

t hese are conpounds of formula |I having the fornula

Wﬂper Bihydyegener lopyer ﬁﬁefocwqylg%l' RLU and p are as

defined herein before. Preferred conmpounds of fornula

R’ ofd R Aendepesdently froveaich othahee Hydeodealdr eNRIR'*; and R'' and R
(4 e rETRERRY A A5 8RS oF G OME gl R idhben atom
[ 5- (- Wisioh theyyke Piaghedaiormer 3--ar &r ipompkied spturatetbhetrogydic ring
[4-( tﬂﬁfallgl[: éilnirﬁofucl fuPiy! ﬁéterBth%{ 8FdcRed flot Inker gen, oxygen or
- met hanone; [ | - cycl opr opyl net hy -5-(4-|sopropy?-plﬁg'az

i ne- Wiy bonyl ) -1 Hi ndol - 2-yI ] - [ 4-

and pharmaceutically acceptable salts thereof,

meaning these are compounds of formula I having the formula

R8
R9
I’é O
N 0
R10 P \
R’ N N
L,
N

\ 1
A—R

I-iv

wherein A, R, R, R, R%, R%, R'”and p are as defined herein before.

Preferred compounds of formula I of the present invention are the following:
[5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-(4-methanesulfonyl-piperazin-1-
yl)-methanone,
[5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-[4-(piperidine-1-sulfonyl)-

piperazin-1-yl]-methanone,
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(pi peridine- 1-sulfonyl) -piperazin- 1-yl] -nethanone,
[ 5-(4-isopropyl -pi perazine-|-carbonyl)-1-(2,2,2-triflu

W@r@se93893 ) - | H i ndol - 2-yl ] -[4- (piperidine- 1-BCi/EP299$/951002

- pi perazin- 1-yl] -nethanone,_14_
[I-(3 chl or o- phenyl ) -5-(4-i sopropyl - piperazine I carbo

Ely ?%Ap%n%yqﬁo hg?SY(AI 1so(propyrf%t1phe?ar]z?r§eul f-omy nyls) 1REL 1-[4-
(IBp¢raline bisrldeyil - plpp@nzmzlﬂk} thetbangenyl ) -1 - (3-trifl uorom
?j tw sogltﬁg)?b(ﬁ%ellalifn'e ndolb & r?rw | '(,é é-z trlﬂuoro eth%l) 1H-indol-2-yl]-[4-

met han pl per azi ano
IHIPG(TEjJ%thléP]éO - PaRTRZm- Ay -@C%&nq’fse@propyl pi per azi ne- |
flC@.’f BigI6yd- Fhéﬂy'i)l-il(j@hsogrdﬂy] pfp4r321ne 1-carbonyl)-1H-indol-2-yl]-(4-

hane fonyl %1 per Zi e -rret hanone,
[IIe }L“?EEI P?Slplg} FRREAV n@% ?1506%7 opy! - pi perazi ne-1| - car bo
fBy(4- 1sbb¥dplyﬁpllpe1%zmle] 1-{adbonyblt- héﬁleﬁﬂnh(fron}ethyﬂﬂpbem}é)z-ilH—indol—Z—yl]—(4—

E}f- ?SI‘J‘E%B %Pp1e¥1££“e%%a 1%ar bonyl )-1-(2,2,2-triflu
e2-ehlhid- ))y i i4nd o= @=igefropy=piperazine-1- carbonyl) 1H-indol-2- -yl]-(4-

Hﬁ%ﬁ@mhﬁ%&raﬂhpleﬁz%ﬁharﬂoéﬁéI2) - met hanoge o
IS Zl -

chl i pe -car
Llyﬂjc qDEep ESW]wc{P&OWI @Iﬁfé%%ll%ﬁ-ﬁéar ?n§15n %WIOI- S o
nettaaeationyl- ﬁlpM‘ahn 6521 naamﬁme ]
4-1s0 er a bo t r

Lo bRERG Py Aaarcon g | (f 2 ek i nder 3
hethaintomfphyl- plperpanalzylwmelhamqne; met hanone,

I VE | [ i a I
(s oo s g

(ppgeting i sulfany) I PlpeWétnh‘erm rg¢thanone,
(ﬁ(@%ﬁﬁﬁiﬁ?ﬁﬁﬂp@ﬁﬁfﬁk lp&a‘?l% [‘-‘(B ‘tMﬂl)IOIbgreﬁf];deﬁ@ﬁﬂP@MLmelF’Z -yl]-[4-

razidq @ -IH- %’t?n - met'hanone, {4-
F@Pf(r ’ileséﬁl'l ) Ipﬁ’@tz’é?z yl ) -1 Hindol e- 2-car
Dlomttﬂlor(ppﬂehﬁzm -¥13- 53(4)ﬁlsdprop)vlgﬁperdzlﬂe 1 kasongt haialod 2-yl] - [4-

nr erazin car onyI )

II Eéndlrtlf ? 5588%11) FIXQ 570 Xﬁ m'ith%rllﬁ? onyl ) - pi perazin-
4-Hérjzengsplfovayhorijgerazin- 1 yl) [5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-
yl]-methanone,
{4-[5-(4-isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazin-1-yl}-
piperidin-1-yl-methanone,
[5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-[4-(propane-2-sulfonyl)-
piperazin-1-yl]-methanone,
(4-benzenesulfonyl-piperazin-1-yl)-[1-(3-chloro-phenyl)-5-(4-isopropyl-piperazine-1-
carbonyl)-1H-indol-2-yl|-methanone,
(4-benzenesulfonyl-piperazin-1-yl)-[1-(2-chloro-pyridin-4-yl)-5-(4-isopropyl-
piperazine-1-carbonyl)-1H-indol-2-yl]-methanone,
[1-(3-chloro-phenyl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]- [4-
(piperidine-1-carbonyl)-piperazin-1-yl]-methanone,
[1-(2-chloro-pyridin-4-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl |- [4-
(piperidine-1-carbonyl)-piperazin-1-yl]-methanone,
[1-(3-chloro-phenyl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]- [4-

(propane-2-sulfonyl)-piperazin-1-yl]-methanone,



10

15

20

25

30

35

(4- benzenesul fonyl - pi perazin-1-yl)-[1-(3-chl oro-phenyl
)-5-(4-isopropyl - pi perazi ne-I carbonyl)- | Hindol-2-yl]

WO pBlgisohe, PCT/EP2008/051002

(4-benzenesu|fony|-piperazin-ji I')-[1-(2-chloro-pyrid
n- 4- yI) 5- (4-i sopropyl pi perazi ne- 1-carbonyl)

- met hanone : :

Lf% SMER betonany®) 130 S e s biptenbd indekpod -1
pparer-sultiplyl) 2piperhzip4l-yl{ pagibaricdiene- 1- car bonyl)

ﬁ@b&f‘z@ﬁgshﬁonﬁ éramlrfrqtﬂ}e‘flpﬁgpro yl 5-(4- 1so|gropyl Ip erazine-1-carbonyl)-

I oro- di n- 4- I sopropyl™-'pi perazi ne- |
dflé%ln%fly met P-P(?nﬁdol 2- yI] [4 (pi peri di ne-

[11' Qs@fnk@)@ Vb)Y 44 yﬁ ipéraziln'eyi l‘arbﬁﬁ)ﬂhdlﬂloﬁh@ol 2-yl]-[4-(piperidine-1-
I or O- %E‘yﬂ g 54 | sopropyl pi per azi ne-|
363 W&%? {pprazing rfB tlhali [ 4- (propane-2-sul fonyl)

{lplspplroaxll B(4-1sopkdpyl- plperazme 1 -carbonyl)-1H-indol-2-yl]-[4-(propane-2-

di n- 4-yl)-5- (4- | -
R G UMY ) o (4 orom
‘ng@ngﬂb@@ﬁsﬂlgemmﬂe}ﬂhiﬁ fd-isopxgpyl- pmtaﬁ@ndn@rbonyl) 1H-

{firoRenRY e&%ﬁﬁh&&@yl pi perazin- 1-yl) - [1- Isopropyl
razi ne- 1- cEr bonyl ) I H-i ndol -

4 [ pr opyl ]

i%%wélece[r oA GG o)k isgaismb% PHOBERYY prﬂs»razme 1-
cﬁadsmnyH)mdbll-E iy datthdnote - [ 4- (EI per| di ne-1 -

nmet hano

e py R B s ggraoby P BB R aaroonlrbiylof 2 -
eyckpiroptolec @byl -pifetazipn epamettinosel f onyl ) - pi per azi n-
(G RELIRIRNE) 5 (4 poproplpiperazipe-Licarbopyl I H-indol 2414
Wcmppj@l?aalzm omylpemr by -m Fhlaﬁ@@%- 2 yl] -nethanone,

(ﬂ(ﬁmbﬁpw@@ﬂeﬁa bs%vd PFR)%fa@ﬁq!enl kar}éb]')_{li |1HL1$1@81f pwl(45
e bon e 151 RiRg0ge ) - T F 1 ndel -
[4 q(cﬁy;ﬁbﬂ)@fe@arbymqunpser&nyh)ﬂﬁ{5( M-isspropobyipeniziperiazirbenll)-1-(3-
trcﬁe‘ orom¥t|h l Q 1nc120_1>ﬁ %l(lj\ e%ha ne,
11 onyl - Zih-anp! yl) -net hanone,
H{4( B- (éh$cmr@19yrb3pmemzmdslyar)boaylwli mdplee%ryillrbpnrié’rpazslrm-ll-yl}-Z-
gp%da}l l-[)ﬁgl ndol -2-yl] -(4-
0

anecar bonyl - pi per azi n- }/ 3 - met hanone, .
(4- 1sopropyl piperazine-1-carbonyl)-1H- 1ndo e- —carbonyl -piperazine-1-

C yg I
carboxylic acid dimethylamide,
(4-cyclopropanesulfonyl-piperazin-1-yl)-[5-(4-isopropyl-piperazine-1-carbonyl)-1H-
indol-2-yl]-methanone,
1-{4-[1-(2-chloro-pyridin-4-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indole-2-
carbonyl]-piperazin-1-yl}-2-methyl-propan-1-one,
1-{4-[1-(6-chloro-pyridin-3-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indole-2-
carbonyl]-piperazin-1-yl}-2-methyl-propan-1-one,
1-{4-[1-(3-chloro-phenyl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indole-2-
carbonyl]-piperazin-1-yl}-2-methyl-propan-1-one,
[1-(2-chloro-pyridin-4-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl | -(4-
cyclopropanesulfonyl-piperazin-1-yl)-methanone,
[1-(6-chloro-pyridin-3-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl | -(4-

cyclopropanesulfonyl-piperazin-1-yl)-methanone,
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[1-(3-chl oro-phenyl)-5-(4-isopropyl -pi perazi ne-

-carbonyl) -IHindol-2-yl] -(4-
wegyeBopisepanecar bonyl - pi perazin- 1-yl) -net hanRCEEP2008/051002

(4-cycl opropanecar bonyl - plperaF%n l-yl)-[5-(4-isopropy

I-piperazine I -carbonyl) -
El E lﬁ’i? E—ﬁ }5/) EE 150 rc)én H Iepa 1ne—]l—cz}{‘{83érr1)bﬁf—ll 1)11881n? yl]-(4-
cye Hrﬂmeeﬂﬁm&]aplbomyﬂn}l y@rrp@thalzom:, | -yl }- 2-

g lechﬁ)rrgeﬁﬂdmlél NS (4 1so{3§)pgrl4pfp§ﬁ9fnggy&arpéw PALAGs1E-2-

-car bonyl )

cqrbpmﬁhawémzmalr%hww prigeimsthifemidar boxyl i ¢ acid
@J{ﬁffﬂlhéd y(li@ (4- 1sopropyl piperazine-1-carbonyl)-1H-indole-2-carbonyl]-
é gg ¢ glfon - gera2|n l-yl)-[5-(4-isopropy
gﬁ?% ] HF IR Bn | Hi ndol - 2-yl] -methanone,
(4-¢yttopropanesulfonyl-piperazin-1-yl)-[1-isopropyl-5-(4-isopropyl-piperazine-1-

Mrb&éﬂ)”ﬂ#i 158?1@"%/[1&!1&}1&1}8&9 5- (4-i sopropyl - pi peraZI ne- |

car bonyl |pera2|n- yl'}
t1$¢)5p|ro -OpRenezine- brerbonylj 4 H-in ole— -carbonyl] plperazme 1-

Edrb&gheaherealymtérdl n-3-yl)-5-(4-isopropyl -pi peraZI ne- |
ar.bony H-|ndole 2- carbonyl ] -p&? (f%ln- -

lﬁ%’tPH?/HY ér plé(l)PI'ORY dﬂ]éeraz:{nq 4-catbonyl)-1 ole-2-car ony
bﬁmﬁ@m@hl@ﬁbo@h@aMﬂﬂnﬁahﬂahﬁ@propyl pi per azi ne- |
SRR st LA e RO oy P PEEAFL B corioh)-
pkwﬁamtﬁlcnbepwpaddndqdme}S (4-1 sopropyl - pi perazi ne-

3@ g%?g(%g HTnf @%B 5- Ysk)%)ro%)lgrﬁf_npiraz n)e 1- carb%rgrl])o}]lg indole-2-

f$?QQVhﬁH@W@H$ku%'ﬁ@giyﬂﬁ )’@ﬂWSOpropyl pi per azi ne- |

41[@11 %‘ﬂl 5= (|4H'5(b;5‘r6ﬁ§fl [2;4YdlihzephAe-1-carbonyl)-1H-indole-2-carbonyl]-

cyc r opanesul fon era2|n- 1-yl)

%@ 6ﬁ%“ ?ﬂiﬁaeﬁﬁﬁw% $Henyl ) - 5- (4-i sopr opy! - pi per az

ﬂﬂerﬂop@@j‘yﬂ)ﬁm«lh);oﬂrbbylr[dﬂl didzgphhe-( £arbonyl)-1H-indole-2-carbonyl]-
F#ggiqu¥ ngcaaggnguﬁqrazan- 1-yl) -nethanone,

(4-i sopropyl - pi perazi ne
(4 rrrcglrabgm]rﬂo)w]j—pipcmdo} levl2- {5 [4 (tetrahydro-pyran-4-yl)-[1,4]diazepane-1-
%g &%P?ﬁhnﬂﬂ@ﬁf?ﬂHﬂ&hhn&ﬁlboxy"C acid di net hyl am de,
i I sopro % 5-(4 |soprop§ ]glpera2|ne | - car bonyl
3=l 16ﬁ@leb'étylzt ﬁkﬁé’?ﬁﬂln]?' -Gtz |
caAbsBlibUtidREPfer, 1- One,

[5-(4-isopropyl-[1,4]diazepane-1-carbonyl)-1H-indol-2-yl]-(4-methanesulfonyl-

1ne_1[_019-|2}rcarbonyl] -piperazine-1-

piperazin-1-yl)-methanone,
4-[5-(4-isopropyl-|[1,4]diazepane-1-carbonyl)-1H-indole-2-carbonyl]-piperazine-1-
carboxylic acid ethyl ester,
4-[5-(4-isopropyl-|[1,4]diazepane-1-carbonyl)-1H-indole-2-carbonyl]-piperazine-1-
carboxylic acid dimethylamide,
[1-isopropyl-5-(4-isopropyl-[1,4]diazepane-1-carbonyl)-1H-indol-2-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone,

and pharmaceutically acceptable salts thereof.

Especially preferred are the following compounds:
[1-(2-chloro-pyridin-4-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl | -(4-

methanesulfonyl-piperazin-1-yl)-methanone,
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(4-cycl opropanesul fonyl - pi perazin-1-yl)-[I-isopropyl-5
-(4-isopropyl - pi perazi ne-| carbonyl)- | Hindol-2-yl]

WO pBlgisohe, PCT/EP2008/051002

4-[5-(4-isopropyl - pi perazine-| Far bonyl ) -1 Hi ndol e- 2-¢c

ar bonyl ] - pi per azi ne- | car boxyl T%: acid ethyl ester,

T CE (4 | - oi Cool |
(A pPER ot e R RLPEL R AT bRyt
f:i?ip@‘td‘hlw-éﬁilkf@l?yl) -piperazin-1-yl]-methanone,

gz{-[aéﬁzieﬁ&ﬁff&wl iperAZtn 1SR QpéilchlBirdlﬁfl?}éﬁl)ﬂﬁ(h-i ?g&@ﬁég)ef&zine- 1-

I ndol e- 2-ca lionyI ]- pi perazi ne- ar boxyl
éqrhyqul)eé}{elpfiol—}yl] -methanone,
fir-[3-cK13r 6 Y rdin=4py§ 5 dianisdpri byl = Bpdrdzih & PRA LYY PIHPSE RE2NEG] - [4-
- I.-C%EboFy 1)b-l }-Ial ndol e- 2- Eark}?nyl l pi per azi ne-|
(RIBTTUR 18 O98Y I PRy st g ricthamone,
4-[[Hisapsapt-6pithisGprofyli (S cpdiopphnagd-ll cdttoingl elpdivedole-2 antbonyl | -
bibedgHtlndol 65 816 AGARMY dsterP! PEr azi ne- 1 - car boxyl i c

I'd et hyl ester, ' '
bL-{sppiopwlo? oHyIoPEARYL- | & Iskirzopries I-karkpul it Bpiadel-2-yHalbony
InkrHalFedunda 1e?i§e@ﬁhb10ﬁyldmh&o@1%,r azine-1 -carboxylic
ac|d di net hyl am de,
e%l H%’cfﬁ‘éﬁ‘@%‘&ﬁlf‘/o%ﬂﬁtﬂ?lﬁéar“éi]i“ﬁ?‘i’ﬁ yl ) -{5-[4- (tetrahydro-p
yran-4-yl)-[1, 4] di azepane-| carbonyl ]- | Hindol-2-yl}
- met hanone, 4- [5-(4-cyclobutyl-[ 1, 4]
di azBpamnemore aidpiny mheduticalydat eptible sultyofiHe|compounds of formula I
= I - .= | C . ..
Pl B ASChicaT LGNNI SRl th L IMboBSF farmula indiyidually
gorjstifude prefaieadeesniiofdementp ppde @zésant inveption. net hanone, 4-
[5-(4-isopropyl-[ 1, 4]
di azepAPpBuhdSCHTHRRNN Y nidpHbd ati8 addigidh RARWVith acids, such as
-Blpgrazine; Lr carporyllcRshd, S MR Sltrodtioride,
BydrzBanide, | phoataedn yitratk, Himaetne, endetgshidoplakd, sulphate, pyruvate,

-.piperazine-1.- carboxylic. aci,d dinethylang de
pReRCBEALTFiahe G REN i AR PPN B et g

hyddothldotle altg| Alsq gplvates and hydrates of compounds of formula I and their salts

form part of the present invention.

Compounds of formula I can have one or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of diastereoisomeric 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 adsorbens or

eluant). The invention embraces all of these forms.

It 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 I in vivo are also within the scope of this invention.
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met hanesul f onyl - pi perazin- 1-yl) -nmethanone, and
phar maceutically acceptable salts thereof. Especially

wpe@Beyisesl are the foll ow ng conmpounds: PCT/EP2008/051002

[I-(2-ch|oro-pyridin-4-y|)-5-§fgjsopropyl-piperazine-
-carbonyl) -l Hindol -2-yl]-(4-
met hanesul f onyl - pi perazin- 1-yvl
et %E%%féeef,aﬂ)e.ycg AL %aef%@tﬁﬁveeﬁl#g?%% PrOSE Ly of
torepdundsaf boympl] [ as ddfinedidiove- whikh pfotess(qoimpesesdi ne-

1-sul fonyl) -piperazin- 1-yl] -nmethanone,

(4- bonzgngsul bampoun@loPedragildrl - y! ) - [ - (3-chl or o- pheny|
) - 5- ('4-1sopropyl - pi perazi ne-| carbonyl)- | Hindol-2-yl]
- met hanone, 0

[1-(2-chloro-pyridi
-carbonyl)-1Hin -
- pi per azi n- 1-y|% - me 4 I
[I-isopropyl-5-(4-isoQrop 1, 4N di azepane-1
-carbonyl ) -1 Hind®le- 2% arb n%/l]-OH

pi per azi ne- 1-carboxylic acid grthyl ester,
[1-1sopropyl-5-(4-isopropyl- [1,4] diazepane-1
-carbonyl) -1 Hindol-2-yl] -(4-

net hahesin & eng R’ piepe dafingttheteiy bpforermtchBnie heqdrogend with an amine of
qug gyfii cal ly acceptable salts thereof.

urthernore, the pharnaceutically acceptable salts of
t he compounds of formula I and e pharmaceutically
acceptabl e esters of tHe cdnpo s of fornula I

i ndi vi dual | y constiH pr dier¥ ed enbodilhents of the

present invention. Co s of formula | may form
acid addition salts with acids, such as conventiona

phar maceutj cal |y acceptabl e acids, for exanple .

hydr BhfeErA aléﬁll Rhyrgre deigaddisren hs@%éﬁ the presspes f 2 coupling
feapaitainder bmiceahditriofgio dhitdiataeonpiolipl af the fephuivan e,
citrate, lactate, nmandel ate, tartarate, and

met hanesul phonate. QPreferred are the hydrochl oride
salts. Also solvatgs and hydrates of conpounds of
formula | and thei ® of the present

i nventi on. Conpounds can havejgne or nore
asymetric carbon R@t 0

-4-yl)-5-(4-isopropyl - pi perazi ne-|
<[4~ (piperidine- 1-carbonyl)

wherein A, R', R> and G are as defined herein before and R” is hydrogen, and

optionally transferring into a compound of formula IB

O

IB
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exist in the formof optically pure enantioners,
m xtures of enantioners such as, for exanple,

WO aw8M0e8es, optically pure diastereoi soners, nMPXI/EP288/051002

of di ast ereoi soners, dlastereoiéonerlc racemates or

m xtures of diastereoi someric racenates The optically
g?t L%’eerrelg{:}gjsls% rou s%lbhne(ﬂletrem 0?%(? er albl)fll)fdeso' ution
aryd/idediredc chronatography (chronatography with a

SJHv%ﬁ ngqg§ 96&?&51@&&59@{}% a Egﬁndc@ﬁfmﬂtr Q&eﬁﬁpfeﬁgﬁlsaddltlon salt;

of "t hese torns e appreciate that the
nBounds of general fornmula | in this i nventi on nay
gty sed at functional groups to provide

derivatives which are capabl e of conversion back to

t he pareattingeoimpopoucdiof farinvda IVPhysi ol ogi cal | y
acceptable and nmetabolically |abile derivatives, which
are capabl e of proddcing the parent conpounds of
general fornmula I ifp vivo ar e also within the scope of
this invention. 8 Ot he present
invention is the procg nuf act urig of
conmpounds of fornula =bove, whi ch process

conprises a) reactRng a conp%tgd foymula Il wherein
zor

G and R3 are as defined herei R be nd R2 is
hydrogen, with an am ne of the for g1l RLHNNA
1l wherein A and Rl are as defined heyeinibefore, in
the presence of a coupling reagent undéy— asi,c
conditions to obtain a conpound of the fornmula I A

wher 3 P el r

and el Tt AR e A Rt B A e BB B n
oMo ek %*mﬁ@r HVBBwhereln R2 is a group as deflned
herein before other than hydrogen, and if desired,
converting the cRirpound obtained inte a R®

phar maceutical |y ceptabl e acid addiy on /salt; or,
alternatively, .b) fea tinﬁ a compound romula 1V
R—N N— or 0 N—H
R p
VA VB

wherein R® to R', n and p are as defined herein before, in the presence of a

coupling reagent under basic conditions to obtain a compound of the formula A

O
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wherein A, Rl and R3 are as defined herein before and
R2 is hydrogen, with an am ne of the fornmula VA or VB

wWO2008098B23herein R6 to R 110U, n and p are asPCUEEP19681051002

herein before, in the presence é)f a coupling reagent
under basi c conditions to obt a| a conpound of the

rgi
her el oS rE" Bt e Bl ord 3pd By lhfgrogen. and
optaorstle frahsigrringtiotoa womeond@f odrnfudy Hul a | B wherein R2
is a group as defined herein before other than
hydrogen, and if désired, converting the conmpound
obtai ned into a phar rraceutl cal ly a cept abl e aci d
addi tion salt.
exanpl e N, N-car bonyl d

| - hydroxy-1, 2, 3-bi_{> o g7 0 F The reaction is
carried out in a suitable solwent/such as for exanple
é in

I) or IB

di met hyl f or mam de (DVF) or di Bxa he presence of
an appropriate base. Preferred is se such as
triethylam ne or diisopropyl ethylam né T ansferring
into a conpound of fornula |IB means treatl ng the
compound of formula A with a suitable base in a
sui t abbreinsk iv e gtoupndelefianthiyaleio bsfocoothiet ihandydmgen,
gﬁ)cpl ieym; hydride in DI\/F) and reacting the internediate
nion W th an al kyl ating or acyl ati ng agent R2-X
mle@m the gmgmuncg@)tamegaw Aghgmesputelinaeespiably. acid addition salt.
I odi de, brom de, nethanesulfonate or chloride, to

Obt aAﬁpI% ﬁ@t@ﬁ@uﬂﬂlgqfeageﬂfsrﬂﬂé %r'e%ﬂﬁ?l@m@mcafworﬁﬂcﬁﬁhiﬁhﬁﬁe (CDI) or
ower a

r al | ower @5@1?}( 0X

Bdrosk; &r%% RRRAOKF20 %’ )chgF BT bﬂ%we ‘%We"? itable solvent
aicha@tﬁgﬂ e,xaﬂn@l@&ﬁm@’glﬁl‘f@ﬁhzimidﬁ (DMErorahdcgahs i1 thepydsemde of an
0123 rla u'baon referper 1sa 1 e Ig&(t:h asetlrlgt’ agnaltrrl]es ore usogl%lli)&féh%ylamme

nmeans reac
fornul a IA W|th an opt| onal |y substltuted
phenytapsferingcintct eprupeuny offoapge b meanetredinglthscompoynd of
Rﬁﬁﬁﬁm With %%ﬁftzﬁﬂ@%as@rﬁga Qlﬁ%le(s%l@nt Pyddr thrﬂ)%)roué'ko%dltlons (e.g.
SLHéta g ao vent i chl oy onet hane Eg ain
Fieesnd?P Mo @ﬂ% Féqciing Wﬁém@rr%c[lgtp ghionjvath %ﬂ %ﬁ AiyAre or

8dylaAing UR&Tt iR WX, ehepdie Mysign@fie@ WPeaving group such as e.g. iodide, bromide,
methanesulfonate or chloride, to obtain a compound of formula IB wherein R” signifies
lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl, lower halogenalkyl, lower
cycloalkylalkyl, lower alkanoyl, lower cyanoalkyl, lower alkylsulfonyl or phenylsulfonyl,
or alternatively, transferring into a compound of formula IB means reacting a compound
of formula IA with an optionally substituted phenylboronic acid using an appropriate
catalyst (e.g. copper(ll) acetate) and base (e.g. pyridine) in a suitable solvent like, e.g.
dichloromethane, to obtain a compounds of formula IB where R’ signifies a phenyl or a

substituted phenyl group.

In more detail, the compounds of formula I can be manufactured by the methods
given below, by the methods given in the examples or by analogous methods. The
substituents and indices used in the following description of the processes have the
significance given herein before unless indicated to the contrary. The reaction sequence is

not limited to the one displayed in scheme 1, however, depending on the starting
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In nore detail, the conpounds of forrmula | can be
manuf actured by the nethods given bel ow, by the

wWOoreaoRoess23i ven i n t he exanpl es or by anal ogousPGEEP2I%051002

The substituents and indices used in the follow ng
description of the processes have the significance

%ye?ﬂlsha%{i%flelr Pe (}qec%@e fjegctlevsls n?elqc %‘Ece d)f %eac{lane stedy caﬁ%@fr‘eely
e reacti on sequence
displ. ageating matarhbrmee f.ntheh mmrcmlw@yeﬂﬂﬂm@r @n bterpeepared by

et dds QHJTB#&IS gk Iﬁ@ﬂoab%’vén b&Sw %ﬂﬂlé’tﬁoﬂﬁg&gﬂﬂyédtlﬂ réfBRnces cited

sequence of reaction steps can freely altered.
y the dessgPHaR ef inahs exprables ohRY H@M Kapwyh |uyth§\ﬂaﬁ | abl e
or can be prepared by nethods analogous to the nethods

[ b f
R e S SR G PO e RSt Gt B RHGS T
kihowwa ity d frecas tvhel€byrpewndsbahotyied defenedoxylor anid af foAnula A
G LSO, BT R P 0 s 50
wdirst redctadowithy alaamu(emfém al faithgr @{(prnglefcgallyewgﬂab e or accessible by
KHenhebkscribed & mfe%ﬁ@%ﬂ b I@ethéds knbwrInGhe gi?f@ gl\;legl%?brmedlate B.

%g‘? f‘fi&’?lng(?gf?é’L |3§71 g%% |ag}51peé 21? %?@’g’g%q?ﬁﬁ m'fabaie or accessible

fri’d:ﬂﬂ)%ls deseibeddefefericed @8Naehody %@wmﬁtthe dﬁ) lsnawely described
B. - The

di | Lng of .
e 0 PR T BL T Bt SRS B ganciona
ﬁﬂmlp Risbaratonsagee EditioheRiolyardet. hodsk deborWiheo Sons , New York,
f\ﬁ’f 65N %g& F@X ﬂ%ﬁ g (&ﬁ%{ﬂg%s t()f cb%glmgq%&c@énts such

descri’b era ure Ive

T+ B6SK OV werbPBHIHmAl R DI b T e oRaP- @zfuyaz e (HOBT) or O-
E’é&@ﬁ[e@&l‘ P—‘S}ﬁN l‘zmdeEfe{trﬁﬂn@ﬂ‘l 1R EIRA @ur&iludBb&Gke (THBANN in a suitable

WIle , é§ﬁ§ nd canig ¢
F\(S‘ﬁ‘ﬁlﬂq e‘ag %ldff |(] é’é 1GANE BUYEE Ipﬁe@ence of an
ﬁp;ﬁgpmts bss&c(h gaﬁnetlﬁfle@nlné\lofxﬂﬁﬁphqj?ldtwunﬁndﬁﬂ@ﬂe esteinktionality in

nter k]lla&%/ I# 1&_(: s :Pnzeoi[’] IS%ZQ Sra um';@plqu?y&gxg é)tolﬁ’zsgfvents such
QsTB'gU)lethp,nal sfatet ab]FHFgmlnmgnlresglf@hdaglveletsgor under acidic conditions
Ejé ﬁgl ¥ 85 r{egtﬁ'gleqeﬁgglqy@orfe racﬂ' 19)1"1’{}’5301J &héﬂ%lt%l@§(ﬁ9&ﬁ) @fubsequent

an_ app riet

Ham%wwaéwl %ﬁhﬁyﬂe@}m%ylt eﬂf&n@@t%ﬁ“ﬁimﬁé&qr@ﬁ atlf of infgsmediate C to
Lt ﬁ(ﬁlﬂ‘ﬁﬁ|oﬁtlﬁ$ge5eﬂa5fo@ﬂn@&WQdcaﬂ%%Ec&ﬂﬁisﬁed By OsinibipBrazine
| |

droxi de in.pol ar ent
ﬂ%fmamlwmﬁ'f%ﬁe Tor b arresS bt b i eef i ipd i
oiferamagre. @261 Stapecchindiat.i Binsrg( Bled. Chiah2P0dork ntdsadelsy methods

DHSLOR NS oRE by B S AL IRImcU Rl S0l vent).

seque



transformation of the resulting either lithiumor
hydrochl oride salt of internmediate C to conpounds of

W@ b@sgesser al fornula | A can be acconplished byPCUEEPZ§08/051002
pi perazine derivatives Il (either comercially
avai |l abl e or accessible by netfiods described in
references, e.g. S. Scapec%phl%t al ., Bioorg. Med.
Chem 2004, 12, 71-85, or by—nEFh ds known in the art)

and appl yi ng the afore-nenti oned net hods heme 1 B R
= R6 - R10 as defined before Internedi s Jof formul a

| B cagybe obtained for exanple through gat nent of

i nter -dlates of formula Wi a suitable base in a
sui pehe et uﬂaer an ro s ondi thBMs O
sodium ) the int¢

ani oR,3 Catlng or acylating agge : o)
as, e.g. nethyl ipdide, 2-bronopropane, 2,2, 2- H RJ
trifiuoroethyl-nethanesul fonate, nethanesul fonyl- or
phenyl sul fyonyl chloride. In those cases R2 sigpnifies a
met hyl, trifiuoronethyl, isopropyl or an al kyl- pr

aryl sul fonyl group and X signifies a | eaving group
such as, e.g. iodide, brom de, nethanesul fonate pr
chloride. Conmpounds of formula I B where R2 signities a
phenyl or a substituted phenyl gr&lp can synt hesi zed
by pﬁ%%gﬁfes known to those skilled im%{gsgart and
descri inliterature (e.qg. K. R rski et.
al, Tetrjahedron, 1999, 55, 12[57 For ex;nple

|nterna. Dla |A are reﬁcteqo‘f 0
optlonall ¢d phenytboronte acid u$
appr opr. OH

affyst g. copper(l1) acgtatse
base ( g pyrldHne) Eﬂé sui tabl e sol vent such ad]
e.g. d|chloronethane Ra/in schenme 1 is an al kyl

group, prefgrrbty)a Iom@k al kyl group, preferably

met hyl or ethyl. Scheme AfR= R6 - R10 as defined

bef ore Conpounds of general formula |IB can be prepared
according to schene 2 by a process involving the
reacti on of 5-|bronoi ndol e-2-carboxylic acid

(comrerci ally lavai | abl e) with piperazine derivatives
of f@r (either commercially avail able

or ac si bl e by nethods described in references, e.g.

S. Scapeqcchi et al., Bioorg. Med.
o 0O
R N N R = R - R!? as defined before
* Y
R
N
A 1
IB (R2 # H) A—R

Intermediates of formula IB can be obtained for example through treatment of
intermediates of formula IA with a suitable base in a suitable solvent under anhydrous
conditions (e.g. sodium hydride in DMF) and reacting the intermediate anion with an
alkylating or acylating agent R*-X such as, e.g. methyl iodide, 2-bromopropane, 2,2,2-
trifluoroethyl-methanesulfonate, methanesulfonyl- or phenylsulfonylchloride. In those
cases R’ signifies a methyl, trifluoromethyl, isopropyl or an alkyl- or arylsulfonyl group
and X signifies a leaving group such as, e.g. iodide, bromide, methanesulfonate or

chloride. Compounds of formula IB where R” signifies a phenyl or a substituted phenyl



Chem 2004, 12, 71-85, or by nmethods known in the art)

to give internediates E. The coupling of carboxylic
W@e00d®93823 h amines is wdely described in |itePEI/EPM08/051002

(e.g. Conprehensive Organic Triysfornatlons A Cui de

to Functlonal G oup Preparations, 2nd Edition, Richard

%roulp e a% 5 61% oeirgpze%\{jg Ieagocessesnlfndwn'\[%%Ys%rskﬂleﬁ‘l\l{n t 1921?t92nd] cﬂzscrlbed in

h@mjewt(s g(W Y-KR, N@dmbbrqtl alj Temagadrohe)999 It é?i?écﬁcutee@nple,

RfterhRAMAs R Foriila PR at%t}tz?dté@vqlﬂfl erl oﬁu@ﬂﬂﬂg‘?u&rﬁhﬁ@@ Bhenylboromc

treatnment of i1nternedi ates of

il t1iBg an pRRrePTinte atalypt (§ig @%r(\lﬂé pectptstand base{aig-gugidine) ina

5 ﬁﬁ&ﬁletsbﬁiﬁﬁt dueh @s, eSgOtdicHI@SIrMGthhﬁi@ R i mtnt&lﬁhmsdﬁlo?l&ﬂ?ga%up,
I nter an a atin
BiefertlT ientid ) Erio o Rrectn sl & Mot nyt i ot de,

2 br onopr opane, 2, 2,2-trifluoroethyl-nethanesul fonate,
met hanesul f onyl - or phenyl sichémny| chl oride. In those
cases R2 signifies a nmethyl, trifluoronethyl,
i sopropyl or an al kyl - or‘afylsulfonyl group and X
signifies a | eaving grouplsuch as, e.g. iodide,
brom de, nethanesulfonaqf Br chlorlde Compounds of
formyla K where Qg si gni phqpyl or a substituted
. e synth95|2ed by proCResas kit
e art and descri bg
(e. R Mederski et. al, Tet'fahédrofj, 1999\ 55,
12757). For exanple, intermedi ates of fornula € ar
reacted with an optionally substituted phenylb
acid using an appropriate catal yst (e.qg. copper(IIA—
acetate) and base (e.g. pyridine) in a suitable
solvent (e.g. dichloronethane). Internedi ateés of
formula G can be obtained for exanple through
treatmgnt of intermediates of fornula Fwith a
pallad um source (e.g. palladiumacetate and SU|tabIe

SU|tabIe &r solvent m xture ge

di met R : harel—urder d¢af bo
atnosphere (atR e. g_eé at nosphere) by procesé@s _—>n
to those skjlled i e art and descri bedgin

literature (e.g. Kumala—RC( Org. Letters 2004, 6, 4) AR

\o

eess R/ 5,
. e vt 1B \ <N__>

R = R¢- R19 35 defined before

Compounds of general formula IB can be prepared according to scheme 2 by a
10  process involving the reaction of 5-bromoindole-2-carboxylic acid (commercially

available) with piperazine derivatives of formula II (either commercially available or
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The ester functionality in internediates Gis cleaved
under basic (e.g. with lithium hydroxide in polar

W@ 008093883 such as, e.g. nethanol, water or THFPGFI/EP2008/051002

m xtures of said solvents) or_ Lﬂpler acidic conditions
(e.g. using concentrated hydroc loric acid in THF) and

PRI LAPOLENIRL QB LDE TSI 19 PUL Mk .
chemh200de s 7&t+85% or bumgthods étp@\lwy urn@letahté tagioe erterorediadesdil The

E@l} gg%f éﬁjﬂ&% %ah@wﬁﬁ%ﬁﬁn&fm JHR detséfﬁﬁﬁsin Hernhe (% the

t uent is not already preésent i1n.the
Cempedisorits RepapicobinefpieatiansHb frlege FuaFlinab Gan Rrgesations,

bhd EdiB6n CRiBh4E G. DhfREUGEH Vaseyedt SR I Ndve "otk NSTC 1e918 add can be

SRS DSk B oGt b RE g fted (=0

opbowyidiirhidasalé)st i t ut ed pi peri di nes or honopi peri di nes
| eads to internediates J, which in turn can be

depr fiH A (rSornfull £ 5}?3& L QY ERABNKb I ONRLRK IR of

| Uoroaceti c acl
e Gamiaia EIGH e iohlebnsq ing fiiae a«ﬁvwé under anhydrous

Ed&ﬂﬁt‘idr@"{@ I dolidrR hiydi @ 1H3é’tkﬁ1ty§§0ﬂfraa)’ aSA Rl O G e IREDRLSate anion
descri in refiaﬁences j{n’? et hods kﬂ{il n the art
fjepn Y aémg or peiRftgAFENt HDAD & e 10%? dgypmopropane,
20,2- @iﬂuoﬂoetﬂvﬁdnetﬁiﬂ%lfcﬂﬂ%meﬂﬁneﬁﬁﬁﬁ)d or peanytsoifpoyddsride. In
glé)rs]ee (r:agfzsgI?g 1esfaor£%¥laggﬁlé)rr%mgtr %%E}%)P{l (():roarﬁlpa?ll('l ngﬁ‘?‘r ar%]:\élsulfonyl
groupand X &:gmfytsn algavdig gratip suahdisat. @ dodidevibromgptepmetitagdsulfonate or
&ﬁoﬂde ‘@o (%HH? BF fo%ﬁ%xﬁl&lﬁg@@{nlé ﬁnfffegg %ﬁ&ﬂr#) 6r 95@6&8 ut@cpﬁihenyl

optionally substitute eri di nes or peri di nes

BioHa S8 be pyadeseired PupEsetsed knquruigriBpscrshiled HoisIart apnd; dgscribed in
hfémﬁm@h awew K Rl Me@le@mv@ chl UI'hdﬁlhecﬂl@ﬁ! p99©e5.§ 127979 Peor example,

lit h t.
e IS E ol R4 iRl SBbiSRs ﬂg&bﬁﬂ%@ﬁ@ﬁﬁeﬁomnw acid
osingimdepprapiiae catalystdiefzi aipper(8) geetats] agl levaGenipyddiad) in a

.ﬂf&i}%csg v%fn' (%t%aa cglon?rﬁ F%e) Sybsequent tr ansf or mat i on

e resu thi um or hydrochl oride salt
internediate Mto conpounds of the general fornula

N c ahntereneglindesrb foranae Gpn s ioktpinsidder exande thepighalr¢ajment of
InterbRitaR@ of EQAIEE £ iwathl p M@ Rcle.g. palladium acetate) and suitable

ligand (e.g. 1,3-(diphenylphosphino)ferrocene) in a suitable solvent or solvent mixture
(e.g. 1:1 v : v dimethylsulfoxide / ethanol) under carbon monoxide atmosphere (at, e.g. 1
atmosphere) by processes known to those skilled in the art and described in literature
(e.g. Kumar, K. Org. Letters 2004, 6, 4).

The ester functionality in intermediates G is cleaved under basic (e.g. with lithium
hydroxide in polar solvents such as, e.g. methanol, water or THF or mixtures of said
solvents) or under acidic conditions (e.g. using concentrated hydrochloric acid in THF)
and subsequent transformation of the resulting either lithium salt or salt-free
intermediate H to compounds of the general formula IB applying the afore-mentioned
methods.
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accessi bl e by nmethods described in references, e.g. S.
Scapecchi et al., Bioorg. Med. Chem 2004, 12, 71-85,

W@rooBp93ses hods known in the art) and appl yi ng PEEERS008/¢51002

ment i oned net hods. Schene 4 Intgrnedi ates N can be
deprotected (e.g. a tert-butoxycarbonyl group by
using, e.g. trifluoroaceti cl.d,i n di chl oronet hane,
or hydrogen chloride in a g%ﬁggﬁée sol vent such as
ethyl acetate or methanol) gi ve internedi ates K
Alk'latlon of the free gmnhe functional itq i
2 ned] ates ko by enploylthhethodsrdQ
incds D4y et had¥ known in the
e. G TN ve nation (e.g. F.pZdk RS
Med. Chen1 =20 %7 2833) gives %%npounds of ttu%z <&:1>
general fornmul The conpounds of fornula | can
contain $everal asymtetric centres and céan be present )_R
in the formof optically pure enantioners, mnjxtures of
enantioners such as, e.g. racenmates, optical y pure
di asteregnmers, m xtures of diastereoners, ,
di ast re nmeric raceqptes or m xtures of diastereoneric
rac t cal | y=active for g oean e optai ngd
f@pNQ5Hhﬁb ohuti on of the rapgoa \
ynnetrlc synthgs ON asymmetric chronatogr-phy\2 N_“>
(chromat ography wit chiral adsorbent or eluant¥}
descri beg-above, the comounds of formulg | of the N
present invention can be used as nedi canents for the
treatment and/or prevention of dlseases whi ch are
assobi asedaubditidnes Gbdhbtthosubsfitudbt Reis @pt dready prebdritsn the
oy dé E&%dm%B%}gﬁé@r BFRb 1%{381 ghal%%§8§8t%§ez‘lg gfl aIEfec% \/Metlﬁr(gcﬂﬁzed as
penpligiad gvschart 3r Am@@upbnlg plintesepadiates bhw@h pHSected (e g- with a
fe@@@d%%c%rbo%%ﬁo@@cﬁ@@g%ﬁ F&lﬁ%ﬁ%ﬁ‘ﬁ%ﬂy Qi @&l ﬂiﬁéndmes or

imte obesity netaboll yndr one syn rome
h@apaws@él@s% 1%5%5@ HEEedites Jo MRIFNAR S W 8 eEiliOéeég‘éje(e g atert-
H@myuaﬂﬁmyag@up &l altsmg drrgrmmyordy@hu acitl i@ dichi¥rd@ethane) to give

l. t tt
ol % P T P iondiin Phisfitenlus by
pxap}mymgnﬁdzthndmde&rr;bedam ncfenengs ar hp meRards knewn'iis the art such as, e.g.

it zo%ﬁ“ﬁyﬂl&ﬂ dge Fsﬂrg ‘& &ral ot KR dhZ#doacss 22833) gives

reni a fress ction, notioh $ic
éﬂﬁp@ﬂéb@ dﬁéﬁﬁ@@'@ﬂmﬁbﬂﬂdlng nar col epsy, and ot her
di seases

Alternately, compounds of general formula I may be prepared as shown in Scheme

4. Amide coupling of intermediates A with protected (e.g. with a tert-butoxycarbonyl
protective group) and optionally substituted piperidines or homopiperidines leads to
intermediates L. The ester functionality in intermediates L is cleaved under basic (e.g.
with lithium hydroxide in polar solvents such as, e.g. methanol, water or THF or
mixtures of said solvents) or under acidic conditions (e.g. using concentrated
hydrochloric acid in THF). Subsequent transformation of the resulting either lithium or
hydrochloride salt of intermediate M to compounds of the general formula N can be
accomplished by using piperazine derivatives II (either commercially available or
accessible by methods described in references, e.g. S. Scapecchi et al., Bioorg. Med.
Chem. 2004, 12, 71-85, or by methods known in the art) and applying the afore-

mentioned methods.
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i ncluding asthma, allergy, allergy-induced airway
responses, congestion, chronic obstructive pul nonary

waele@eass2iand gastro-intestinal disorders. | n aPCI/EP2008/051002

preferabl e aspect, the expressjon 'diseases associ ated
wi th nodul ation of H3 receptorsS’ relates to obesity,
nmet abol i ¢ syndrone (syndroqy ﬁ% and ot her eating

: : . .Schéme 4™

di sorders, with obesity beig especially preferred.
The invention therefore also relates to phgrnmaceutica
conpofitions conprising a conpound as defifhed above

anﬂ araceut ical |y acceptable cargien”a r >

adjﬁV n urdhed, the --nventien rel: {iyp(% DO UY

as depit dve ég&ause as theraf&itivall§ activy 0‘“\
substances, pafticul®arly as therapeutic actiyve R

substances for the treatnent and/or prevention of

di seases which are associated with the nodul ati gn of
H3 receptmrs. I n another enbodi nent, the inventiton
rel ates o a method for the t}ﬂ&tnent and/or ©
preyentfonpf T Sgases whi chyvar enagsoci at ed Wit h 0

mognl athlion Jof M3 £ ecept or s 11 whife]y net hod (o
i ni st'gF?i ng a ther @t}ti sal by aetiv GaN‘qu,gEn

: _ N
compound ol formlta a human being~or animal. A \.

t
met hod f or thE'treatneﬁ*_gnd/or prevention of obggity
is preferr&d. The i nventioh further relates to the use
of conmpoynds of formula I as defined above for the
treat ment|| and/ or prevention of diseases whi
A Q) i a
assecl he/ pdul ati on of F?/&ecv\

C
adq“%;émhR Nty on relates_to the jse
conp oPF orful aNras def i nedgead fgrNe~N N
preparation pf néﬁid%&?ﬁts for the treatment and/gr <;j>
prevention of di seases™hich are associ atedCwi th the\_y
modul ati on of H3 receptd&< The use of conpounds of ‘A—R'
formula | as defined above for the preparation of
medi canments faor the treatnent and/or prevention of )
obesintgrmediasgsdy g3 ‘éedéerpa?t@ﬁéﬁ ﬁ%%-@,te&tmtwé@é%ﬁ group by using, e.g.
trifM@Rbdcefic 4@d Bl &ishlbforidiRares 6r Bfdragciipsidedn @fsufta3dleent such

by B R o B RBUER b MY Rloh OFthe frec amine

functionality in intermediates K by employing methods described in references or by

methods known in the art such as, e.g. reductive amination (e.g. F. Zaragoza, et. al, J.
Med. Chem. 2004, 47, 2833) gives compounds of the general formula IC.

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).

As described above, the compounds of formula I of the present invention can be
used as medicaments for the treatment and/or prevention of diseases which are

associated with the modulation of H3 receptors.
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patient who is also receiving treatnment with a |ipase
i nhibitor and particularly, wherein the |ipase

WO pdoBlodI823 is orlistat. It is a further preferP@IEP2008/051002

obj ect of the present invention to provide a method

for the treatnent or prevention of obesity and obesity

rel afnet%isdcio% ! F fhe \A@eizscign Ccﬁ%geissaes%ca%qivmhst re:"ilrtlci) uﬁ]at%fn St s

t herapeutical 'y efFect I Ve anpunt of conpoun

et mgansoliseasaymhach canbedertsidratios proented yonedulaion of H3
Y@c@lﬁoﬁ. SIS ARAYWS 'eﬁ&quasgfb_fu? Gile! NOF LATTRH RS, o_q’ersiﬁ%:l Hl%fabgfié‘%drome

for the treatnment of obesity or eating djsorders so
tpradromsgel Revrolagisy! dissrsesdn¢lsding Ycheamiresrdiseais; degpendia, age-related
Hehfry dYsb@sctionChild eoghitite i RIARt, IcbghitieelddfiRit, ARAKBE Ueficit
Eg%ptik.llﬁa%% i nhi bitors, aﬁlectlyﬁ sergtonln .

FGRLY fSpideD eBIPeY SERIPAEHGPYRRIETPRIATY Spiniigrive
Redkatsoh’s diseat, holdipld sateros@Spsthokradizonesss,ochiasgtoeniat depnssion,
RLali, FRRISE RAREL Ap By s R TR AL i SERAE b R other discases
iriclysiargeasthing, ollergy . allevgly enduded avirp trspeisentspegestaen chronic
geaRlice Mlﬂo&ﬁ%i&éa%nﬁ%s@&-ﬁﬂt@ﬁin‘éf dibd-aages. for
exanpl e gastri ¢ and pancreatic |ipases. For exanple
orlistat ?n lipstatin as des%ribed in.U.(?. .Fate(g{l No.

4, 598! HRETLRRle prpeetheiexhieaar dissises aspadated with saqdiltipn of H3
tegemorsatelitad topbegtycineabolid shatind (spridronte, X)amed othlet &dtialy

LS the result .of a hydrogenation, of |ipstatin. O her
iSRRG MRS et AREN IR or Conpound” commont y
referred to as panclicins. Panclicins are anal ogues of

or | i Shamvemianothersforg hlso 1994y to phsempenuiycal cop@esitions comprising a

ESbBidRLs defif BipvahS@a bﬁaﬂi’l?ic)ﬁﬁ'f?cra_llp QLRFkableRAFRr and/or adjuvant.
inhibitors for exanple described in International

Pat ept plicatiagn 99/ 34786 | t Phar maceuti cal s
I nc. ?‘.Ht e Hb"GPE}ﬂ%}/@tssrté? C@H‘éﬂoﬁggg?ﬁ §§8e$%)qvﬁ tr YSRéy
theveecbeeaily atbetsubitheds, wattitubinly o thampeatigbaiveSubdtaices for the

inhibit |jpases. The term"”l|jipase inhibifor also :
kBl Pt Rl B whRESF AR Pl o7 PRawgtion of

coepowsnds. The term "l ipase inhibitor” preferably
refers to tetrahydrolipstatin. Adm nistration of a

t her apaidih & 2hibbdehéRChk V& ATBY Pl atef tod HOMBA W the treatment and/or
according to for Lml al in -corrblvgat i on 0{ _ass?m ation .
Wieyention H shisspsvhichiargsspqided e thapgdtlagen of H3 receptors, which
hetHodhyaipstadn@ibistering a@bgapdichlyy atieé enbeak of a compound of
formula I to a 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

treatment and/or prevention of obesity is preferred.
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Tetrahydrolipstatin (orlistat) is a known conpound
useful for the control or prevention of obesity and

whpendisps dem a. See, U. S. Patent No. 4,598, 08BCT/EBX®0& 051002

July 1, 1986, which al so disclgses processes for
maki ng orlistat and U. S. Patent” No. 6,004, 996, which

di s¢ QRS PL rlfw)g ;r)rle%et ) Vlgllal 1nnage gzsl t%qfde se OSIo}nlé)%lqu of formula I
Furt her SulqEn ar maceut’ cal'“conposity 68

thesibe ined ffcore eﬁamldeamnnil fiot drartataitoert] anParevehtion of obesity in a
Rint GAbli é? é@%ggg Qt%}t%?en@%h\é@fpggg ARHERr afﬁggér'ﬁh‘ﬂgﬁir wherein
rocesses reparation o [l st at

é&Pﬁ@@BmﬁﬁrEdF dan Patent Applications Publication
Nos. 0 185 359, O 189 577, 0 443 449, and 0 524

495. fud 4 Abktter gfla@drﬁs’e‘lt db}‘ecﬁgﬁtfhta @r@énﬂiﬁ@eriﬂﬁn&@ pldviddtd @Bthod for the

Lt t | but
b Bt TR 25 obspegid S Gy i B8 U BRisHE R Bramprces

admpmettanbnef a theokpenscallyeffzgive hamuune of bupnppimimccording to

EPRSIENETLSI A8 BLBRERSEE B ShELRC BB POl Rbont of v
dusgs Envfthe raghmeat Oﬁfé)@lﬂb@m@ﬁ@g dispisiers sgitbattigggshespheyrgive effective

ﬁi‘h@h SORINOShE} digs ety lﬁm?@ﬁ&mrﬁ‘l@ed tt)eﬂw&crt@%@érﬁs, lipase

f.l uram ne, fenlsorex r dor ex
A SCUVE SEPIATYR FROPHYE gﬂ%&? ﬁ?ﬁ@ i gchsdhatinulate
hﬁt@bphﬁﬁ of b@d?}r fan @onﬁﬁiﬂathdl@ lor aﬁeéleﬂﬁ’fs@f ,the above agents may be
€1co SRl AbIS. I uerelltrgf 1multan ou dm1 1 tD iddh
norp§@ e REarS el of Pl tanEods SR TN
phennetra2|ne phentern1ne phenylpropanolan1ne
pi ci Toe exm ‘tipasrelishiter” refetsup camiprandssyhigh are e Foiahibiting

%%‘ZJIY gf 1{pa4és ﬂﬁ@%ﬁle SdBE A ABAnPlBTipeXL. rP%f'Exa(n?plQ orlistat and

NS}@E ar maceuti cal ly acceptable salts
%%tgb%s epsed Hf% .Pa PteNan‘b?%%Q%9car%a%tﬁfﬁsln foafor of lipases.
Bipbtdtih ad ﬁkﬂural prodnabenihicadishl PR@H, endbiBat Buht allie of a

BGrBenal PR AT AL OB R P P RSa st R SePrune
corooedy. refekied xets prnclidihy Pondivimere paitagues dhelistad(Mutoh et al,
%%ﬁl? r’ﬁie' tQ%& “ﬁ]gagfz Ee}ﬁlgl[glgﬁf géf% QQU % P@?&%PE&%CFI a{%@% Eﬁubltofrs for
paaple agsciipe ludeterwwnalr@tmm‘\pmhmtloew PP/ Y78 Geltex
PRAARRERIRTHSS. ThescpolMlds 9RQhracterized 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
inhibitor” 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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The use of a conpound of formula | in the manufacture
of a nedicanent for the treatnent and prevention of

W@b@gi93g23 n a patient who is al so receiving treREI/ERIS/051002

with a conpound sel ected from &e group consisting of
ali pase [ nh| bi tor, an anor ectl c agent, a sel ective
i.tor

sero ent
atlb{]e anor. ctt16 aigents (I;]IJ Se 11 ((:10 ?nfmon wﬂg P comé)oun% of thte present

sti ITUllu es ne I1sSmOo
njfvemﬂtﬁm inclederttut prevenidinoted ta h‘éPIQ@@ @ﬂmr@r@@ alpﬂ@hndﬂmal

feJHytLu%lrle, %k‘ir{l&ebmﬁ%t@ﬁﬁﬁg Su@rogﬁ)nrr@lqb {Hrmfrf%r clEB&zoreX,

atment_and prevention of 0 ati ent
F§ fogpxs slomapeieyi Ghey e Paag (9t WSt WCEX%drmepﬁgg @%ﬁhb@?’or
ﬂw{rﬁm@@hmewetxhoaﬁbhtaaymeoHieﬂgﬂ;ﬁbp?n,dti hahétﬁo?lau@bNect
e resen L nventl ur rerer
S BRI vt e i ipine; Batsiin bp OB P s
ftminypex, Iflllrfmhyhbﬁhﬁsmbhemrrmm lflvamfeda&pma,demPhdcaqmrm mazindol,

S
TR kD SRR A IR SSgtpcrin
D¢ntareéoph§:@dm|et@@mr mqnglettr@m@mh@n@rmmenpl@@mrﬂmnomnmﬁ,

ARAGCL ORI le%t&H%Ee?PEWA@@NAP 7olf gulqﬂkl’;’ﬁSa(@BHH&baﬁf)

se inhib u
et pont Tk ergai% B ﬁ\élé%ﬁf*ﬁnd/mh%n%ﬁueﬁﬁé@fcea¥ Ble salts
theeedf.nvention is the method as descri bed above for the
si mul t aneous, separ at eor sequenti al administration of

a co ordin tofornul and a | jipase
%H)t ollgrefere%f

i nhi e ¢ arore alrc|a§el%ts 1e$ u&rrao 11|r16ij Jimorab Tt atnd phentermme

further preferred object to prow de a net hod of
t r caburtabte sslecipressgenionioewftakpyipbibitprsdif aeinegombination with a

écﬁﬁﬁodrﬂﬁdﬁ th@pfé@eﬁﬁ ndRAtiod irRRRIEBudRIihd, tﬂ‘d%oiaMlQpWoﬁeﬂn@and

conpri ses adm ni stratjon of

fﬁﬁté e"aliwf Riarmpcetic W%Ptg%ﬁ?ﬁ’{s thgregf. corrpound

accor d| ng to fornmula | in conbination or associ ation

Wi t hSwtabhesgams itidt Gﬁinhliateﬁlfeabbhs)tﬁ ofib@dyntat idtlude but are not limited

nt| vg[h %?r%ﬁee? %n I:)eg{ anti - di abetic agent”
er's to conp dss s%l ec 3 romthe group consisting
of 1) PPARg agoni sts such as pioglitazone (actos) or
r osi §h¢ s neo(mpeandphjormatd infiee makefactiye of ymadicaeent for the

feb At e OtoR of %é’&t?ﬁh@%ﬁent g i 51?0 {e'cl;‘ielng:%l)eatment with a
sul f ony bencl am. de, [[JI rid

fARBYYA se[e@'qea o g(r@qlm%tspgpg of a hpase 1nh1b1 or, an anorectlc agent, a

selective serotonin 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 I 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 II 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
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gl yburide (D aBeta), and the like; 4) nonsul fonyl ureas
such as nateglinide (starlix), repaglimde (prandin),

waeashds23 | ke; 5) PPARa/ g agoni sts such as G/NPGBLP20881051002

the |ike 6) DPP-1V- inhibitorgygych as LAF-237
(vildagliptin) NK-O431 BNS—4 118 (saxagliptin) or

?rhsequentlag ’ﬁ% lsl’lls Il'aglgfl 958 801’I‘IROUI’I accaﬁe %ﬁ)glgv at Alan aqlé)ase
nﬁ@nknkwnueﬂaﬁv(ﬁuhﬁk¢@@$ﬁnunh|bltors such as acarbose
(precose) or miglitol (glyset), and the Iike. Al'so an

obj eftj ’qurﬂﬁ? fe?é{r?éatdb‘j’&t tep rtob'ﬁie EBhORGd BB rE8SEh &%}CVCHUOH of

above fgagr t he Sl gneog par at f or sequent| al

Auhs 1hdeoetss (ran aiidiahets litgs ¢NSIL} g uman which

adttlpiset B@fhﬁﬁﬂthftlloﬁ&ﬂf hyh&ﬁﬁ@ﬁtilly&:f@mrﬁn&fnt afa C(%mpound according
or nu

nti-djabetic,a The .use of a
P orphd FnGPRRah or SPoaidith Aot e Gl iadtynt of an
amddpbevergenon of Type || diabetes in a patient who is
al so receiving treatnent with an anti-di abetic agent

Is a ﬁ&te?rﬂ ‘?9{1 %l‘fzg)eﬂé éeelﬂ? &F&é&%n{gb‘ﬁﬁﬁg S fe 'f'forhstheagroup

furt F erre to provi e a net
t??fl?‘efflﬁéﬁ l)ol?PApRVeag@ﬁtSFSéﬁdbﬁs RISt EINgdstas qfrlio%glﬁﬁ?r?élﬁ (avandia),

| tHé 1&@@ rlilgaﬁﬁlcagi S0 a8 Ik ol @i Qlu@dphhe) aRauhé Fid; :3,5
I‘ nmul a

d. d f
RHloRas R At o bosEnEPalorm gt manyl h dlibgidsdp bory
glfyf)lﬁmdel (\PeaBar)umitd e 1de; 4)p10651hlﬁ)mfurﬁg sagem natephiaidedstarlix),
1;e|pa rﬁlﬁie? B'dfﬁg a etﬂct: 1ker % %F?ﬂf&y’y aa%%%%ﬂfg? é{/\ﬁg%ﬁdm{ld the like

a
consi S seques

éh@ﬂpéy lblé@t? Fuchrns MF(W dytldaghpting MieHdp chMS -477118
QBB tih Pdr Gﬁf’Zj.’)At AR thi KiRe; 7 hl%@ﬁa&ﬁgﬂé@ &RE as the compounds

|n| Itors such as atorva ipito

gisrlpseddn 5 WQ B%(;%%%Al ﬁP‘E\tz}é’sltlﬁté 7@1%%%5\356 inhibitors such as

@d’a@b’@é(?‘etd&el@Kﬁ&@@dl@lg])/setﬁhﬂ&’ﬁfetlﬂiel n (zocor) and the
l'ike; chol esterol absorption inhibitors such as

t CETPR i,nhi,bi t.
Cor cAbp Af b RbanhE n eon R R U iR E R h
siupiht_aa@bmdepinawrcatsequegeadfadbnmz_strhtlc(ﬂ olpi @)mpcftmdortcd:rdmgeo formula
FLI&CPA mek%,euﬁsﬁl fﬁ@&i% sm%*aﬁ & doPanti- &RGktcNGerdd ke

I poprotéein synthesis |nh| Itors such as niacin, and
the like; and 7) niacin re&kptor agonlsts such as
ni cof P Agicanipanad phiermukal inghe magpfaghyeela wrdicsgent for the

tremeieht & prevdien ETHPE I LIRS 6 h PREbnabBves 1168 rebéiing treatment

with an anti-diabetic agent is also an object of the present invention.

It 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 to formula I in combination or association with a

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)
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) PPARa-agonists such as
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si mul t aneous, separate or sequential adm nistration of
a conpound according to formula | and a

wWo b@sapsed i cal |y effective anmount of a |ipid | BGEEPI0G8/051002

agent. The use of a conpound oglfornul al in the

manuf acture of a nmedi canent for the treatnent and

revention af. d i pi,bdem as _i.nqa..patient 0415 al so _
PR PRl P PSR, bR M )30 he ke
al lspppaptemgyethesio fnhilhieorpsusbenniaciny end therlikej andi B ngacin receptor

falri el cRLEhRbLif 0B &fd thh Bpr Ovi de a method of

treatnent or prevention of hypertension in a human

whi ch conprises. adm ni stration of a therapeuticall

ef f etlspya o l?éh‘?fttﬁ%fn"én%h‘ﬁ Shaethodds é?%@gffgéﬁw Janthe |

i;i?lft@t@ﬁ@tﬁﬁdeb@ﬁtewr sfé’@ﬁe@ﬁhl&id!nﬁﬁiswaﬁ&h & d Mm@utakcgﬁing to formula
ct,i ve anpount .an _antj - ertensive agent. e

it st B rEni DL R SR B e sur o

| owering agent"” refers to conpounds selected fromthe

gr ouphcoswsifstcompoond of foamgiok ierbé magofaviere dgmesdizyment for the

{&eFent HH 1(996@8{'[§n'0@ Q&gﬁgﬂ%&n@sﬁﬂ%ﬁﬂéﬁﬂ wl((% RLED %&)\ﬁing treatment

captaopri|l (capoten), april (vasotec fosi nopri |

P AdI] lopering agang s plso gy PgJﬁ‘Ft\Hf the prgsant [vpntigsexi pri |
(univasc), perindopril (coversum, quinapril

(accupy 4 furthef prefgrdd obj@k taag@yidearmaatdod apirédtmen®Bon fepvention of

nd the like, 2) Angiotensin |] Receptor t agonj. st.s .
Piferishtan n ShuBia APk TR A AR RRLRP AR FRRRARLR sirective
ambesterftaaion(ravag rojording $afdramily tiozaarbinatiosl ariassciadion with a

) . . " ‘ i ke: 3)

AREH SR BN P BB Ol ARI Bt XL oh as
the beta-adrenergic bl ockers including acebutolol
(secThoteym “apémaPetenstvensih o blerd-icetuss lopiesinp aermy, refers to
b6 prs QéledtgERBnAthe gfdpl@Abifting¢Fal m@lokensiiBtHReAINGIEnzyme

‘L}l@]g)r]t%g or; toprol -bXI%%ﬁ, ngﬂol ol. )écor ﬁar.d) , ({)g@but ?I oI1

LinBpitorsinelieig beptaepRbgtentp b SPRRBH e fiFdlef aatapT
tvasatkl fostmopak@osmerpyil ahisinbpueél (prikevl, zdsprhp/nbeigpril (univasc),

e Qi e i i i . .
PO A P LA O SRR Ll 50088t (i, v
&P ghngideesak Brikecepier duiaaenips axbyling (amidesapiresatpcand),

A% e840 (RevERAl, M%}ﬁagt(%@@ﬁ({gar@m (tcf)%zﬂn}), lte;lrl?isartan (micadisc),
pnenoxypenzam n 1L nenz I ne), n e |l Ke,

Mﬁﬁﬁéglé’mrgd ﬁ%ﬁ%&egike:-%% gpFABic @f(&gkré ?germher% 8r fgitral) such as
teanradidbndrbiy byt indQudEngidtbdiold (§dc&BB| dtepolor @&RITRIiNE
gg{%&(?ls(kizl)ldne?,%qsc}p?glol tzlégéta), carteolol (cartrol), metoprolol (lopressor;
toprol-XL), nadolol (corgard), penbutolol (levatol), pindolol (visken), propranolol
(inderal), timolol (blockadren) 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 (hylorel), 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)
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al pha-2 adrenergi c bl ockers including a-nethyl dopa
(al donet), clonidine (catapres), guanabenz (wytensin),

wQ@eaahesehe (tenex), and the like; 4) Bl ood VeRGEEP2008/051002

Dilators (Vasodilators) incl udé g hydral azi ne
(apresoline), minoxidil (lonityen), clonidine

blurFta c(% suaq as gldes &d l&ua%ldes)hk%ge%tﬁum A r%l%/ rPch(f%roﬁyamde

(@ﬂmﬂlmﬂn eu(rdgflda)c dnlo)othnz@aK@Ilupl)néﬂwlaa‘ldione lgyrgyoton), indapamide
nb&ﬁ}j'npétgﬁzc(&r(ﬁ%ﬁgé) aandatﬁéhﬁé )loolﬁéhﬁ&!tlgé ehﬁpas(lﬁﬂlllﬁﬁl)lde (bumex)

[t1’azem (cardi'’zeny, verapam | (isopt
PW@(@YOSG)TW%@W)C%&WWC a@dt(?fiea@nh é%rs%ldlet(ﬁ‘?fﬁ%]reé)s gnfljthedike;
PEaE- spmﬂg@ufmebwm&g @ﬁmirmeqm@@n&ﬂ)y@faﬁﬂéféﬁé dyrenium),

%&g}%{m& (o e i e 0 08 b 40 rosine

Hiydraxhlasd Iinhszltolr&) oplting mtetytt:&s,lnes(mleimsm doidrtet Blnd; @ Neutral

. n e t

Eg%‘éﬁ%is id ‘f'?%irﬂfstg% lﬂ?glg B’ibgé i;m% (gﬁ}%ﬁéﬁpl:lﬁk%ﬁt 99300 |
peeeiimespdatiihgindirpiae i B 1 Helfaddaigh) abfkt B0 éampatrilat) and

{H@lﬁ@@{d)Q) Hridb81tlif D&%?eﬁgo(ﬂibéﬁﬁ&lh&hﬁk ,tez%EEn"[ﬁ{‘(Qi(ﬁ%tl @6‘152) A308165,
( a a%grone and the tianenidine (synctor) and th

? Tyr osi ne Hydroxyl ase | nhi bitors, |nclud|ng
met yrosi ne (denser), and the like; 8) Neutral
EndopBptah dbdiet dfithe bivestia isiticnethod gs BBribdB&o616 for the
§1rgr} nor?etrza ! Ia‘ln a{agr%‘fg%? s%%%%??l(a%%]%ltoséa tl(;l’{ é?&(%ecadloﬁtduccl:ordmg to formula
[ slalmﬁterapeatu)alla rtfedtive amiokiat ofzamchn®i) hyedondied dgant.
Ant agoni sts i ncluding tezosentan (R0C0610612), A308165,

and fheude df&- coﬂp%ﬁn@@f Rpin%ﬁltl ﬁ;lfthé Hﬁnhﬁ}‘fﬁ% b mkgiciRént for the
met hod as. descr|j r?Etj'habove for the simyltaneous,

HePHICRt IDRreEEion of PEPerANPRIL  PakisId Whafis S%ﬁﬁﬁ&ﬁlﬂ&reatment

atb ahAntithypertémivaabeént] is aRd aA objeer @NBebiesalt inweafibgect i ve
anount of an anti-hypertensive agent. The use of a

conmpound of forrmula | in the manufacture of a
di
me ! &?gcﬁsgtltﬂagncpibo(lp %hé %ﬁ% o?ﬁﬁl'n‘ﬁllrl :féﬁﬁe 'E(l;lg]ﬁ] \?Bgrgmaceutlcally

@qcelattahlé mltquﬁ:s;awlmbdq Phymecalegisilpeopegidest Specdicallys 6 hambeen

Q)QJI’I@QEBIQBC E(ﬁﬁp(ﬂﬁf‘cﬁ Sthel ﬂ}é@ﬂt 1n95htld%5arg 856 hibGFhiADY Ye%eptor (H3R)
he conp or my and their pharmaceutically

%‘B’(l%b?"ec{}g%‘lnf’%rs‘b%%’élé%% val uabl e phar macol ogi cal
properties. Specifically, it has been found that the
conpOhnfidloaing the wak eseistl ouninestteoin dateemiiaatie hiti@ ol de:

corﬁ;%:uerpcfs %k fo(r|r_n|31,1|l? L.

Binding assay with *H-(R)a.-methylhistamine

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 ug protein/well) was incubated
with increasing concentrations of >H(R)o.-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
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ant agoni sts and/ or inverse agonists. The follow ng
test was carried out in order to determ ne the

W@eaos#93893 of the conpounds of formula | . Bi ndPCIYER28%§51002

with 3H (R) a-nethyl histam ne_%a; uration binding
experinments were perfornmed using HR3- CHO nenbr anes

ROBERT o o8 58 Ak GRS e eDowf Sy it Blosign on G
ltSs 2i8-sodkedapigr by ilatf 6.5&0BENiN Tofs FPemdy daking60 200rB0 for two
8uly. Ghe A MR v)r%s E;gﬁ%%tﬁﬁly%e%‘%{ gﬁ#ﬁ%qﬁ'ﬂep&ates were then

concentrations o
sty dive dities Mitidcq @ld pashing buffavcontugingpe M Nagl. sifirg hagyesting,
wRplAed Wéianed atsy oo 68 Aln Bkl we%88&BscRillafb el 1) @icroscint

Met hyl hi st am pe di hydr obrom de 00 nMfinal . )
AT ddanicilin i .W@ﬁkégq? HEGERRNOAT ROV N e s dsggrmined
trefPqeRardttop-eo(hier afee phalehy thelphitesios hakhogs hoZ00tiphes room
Q%Jresgt.reThe finalvolume in each well was 250 m . The
rmcubation was followed by rapid filtration on G-/ B
filters (pre-soaked with 100 m of 0.5% PElI in Tris 50 '
mv sﬁ@ldiﬂg@lféfferizf@onh/b"ﬁlim-bﬁCl o’ -fend 8§ mM Mh_@lﬁ pH® @t b Washing
BRSSO/ THRIT@ aeh - harviast SlcRRIHIBand blsharnNR3Ees 4.
were then washed five tines wth ice cold washing
buf f er..cont ai ni ng 0. NaCl. After harvesting, .the .
pl at Buigracieatrrapt %f%ﬂn@@% IdPR BRyere AgoRipe iRk Htoging
&&icah tratloals i( @i gfnlgWidin ( 0T @SB AM )4AST thdflattedicomponnéawtre always
| 1,} and the anpunt of radioactivity on e filt
S I P o TR B e s R SR El b oL PR e -crio
tdhidinsl Anhepprfopriatewmdvat p§pmiteiRCE. appnoaimatepaOcpm binding of
r | neli f ; i S - -

RO Tar B G G bl nldch Py e i
Pewrll plaggsdn prospnaued B b metyHigaming (Nadf figal cpngentration = Kd).
Nedispestic PRasaRRterBincafukingiat200 @61d/dRRsi FURISER ). -
g%gm StsS: tv@l)\@e ll)ncr.ga8| ng concentrations (ranging

Brgfamgie; TR Y0f the sel ected conpounds were
al ways tested in conpetition binding experinents using
nmenbAB ngmpbumdse/vdm tﬁawdHBRsi@_g-l@ corddntrdafione in @\_[plicate. Compounds that
%; v{:eg%ﬁlgﬁlﬁgluﬁ)googﬁtH]o—ﬁAMﬁ%9 fbre Thad 508D R TR féa}h to determine
ICsp in a serial dilution experiment, meaning concentrations were spanning 10 points

starting from 4.6 x 10° M to 1.0 x 10” M. The dilution factor was 1/2.15 for the whole

series. The concentration at which 50% inhibition of the radioligand "H(R) o

methylhistamine is obtained (the ICs) is determined from the linear regression of a plot
of the logarithm of the concentration versus percent inhibition measured for the different
concentrations. Ki’s were calculated from 1Cs based on Cheng-Prusoff equation (Cheng,
Y, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108): K; = ICsq / [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. The following table shows measured values for

some selected compounds of the present invention.
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RAVH at Kd, were incubated for 1 hour at room
tenperature in 250 m final volunme in 96-well plates

w0 poopiogssence of 3H(R) a-net hyl histami ne (1 nMET/RR1008/051002

concentration = Kd). Non- spem%c bi ndi ng was

determ ned using a 200 fold exctess of cold (R a -

met hyl hi st am ne di-hytrobroemi-tdeAH—cofpotnds were
tested at a single concentration i Kidu)icate.
Conpounds that showed an inhibition of [3H]-RAVH by
more than 50% were testeadiagain to dgtermne 1C50 in a
serial dilution ekperinent, meaphing concentrations
wer e spanning 10 points starting from4.6 10 6 Mto
1.0 x 10 9 M The| di E&tM8l Wact pr wa371/2.15 for the
whol e series. ThelLconcentrationl at which 50%

i nhibition of the|radikehbgand H(R) azsmet hyl hi stam ne
is obtained (the |C50) is deterpined fromthe |inear
regression of a plot of the Togarithmof the
concentration versus percent inhibition nmeasured for
the different concentrations. Ki's were cal cul at ed

f r onPEBH0stwadf eddiGhea didpgisd fat tivbesaifitloncqn@hemgls olvthe present

PRUSRSS may%% 5&8@ D?@gQEr&ghglP 2&1‘@9}9l11vﬁ Znd3R %9]0%}&?3 that are well

Ki= 1C50 7 'S e concentrati on
kpowmi tlhﬁéftqu’rgeéﬁ@lph?n dengnstratedheefigiar gt @ Ghataareutiat agent for

tﬂmreraaﬁérﬁldfga&dybhlatéummot&ri fiRhr6 aRBERS, syml@fnetmebr
%tglndl t.i ons ,used tition ex

[ er|

RSSHR@SC gsetshans) Db AP RG bR ERrmEl R drarng
yieindholdsteeemante fafovabgudsayk mav icousatho ut 1000 nM
preferably of about 1 nMto about 100 nM and nore
pr ef 30 nM The foll ow ng
t abl gfeaﬂlgyv\%)%rr/ggg%r dé‘ %ﬁ@cogpl? Some sel ect ed

conpounds of the present invention.Denonstration of
addi €h/¢h alluc‘b{qht%}g%fapmdé‘flﬁsw Lrlaraiories hiar ElorhssuMds agybled (by

tifler BYESORT véiRy gt gr@ﬁpéﬂié/ccbﬂu@g:@%ivhﬁzhﬁﬂleﬁrhbl@uﬂ BlucBse levels.
ex ,vi

tro, Vv and in.vivo assa hat ar l.]
Fhote afe orBrEkavisr ot s DB Fongibel brectnde SFprighah he et
O(fmﬁomhh‘mtadeﬂj}t foe dlto agenys. Aothid went, theatniranls aafbled again by eye or
%ﬂ%% bql)(% @ﬁc&y eQ/%l%i %%e%&%ﬁn&fs di abetes, Syndrone

eros ero |sease and rel at ed dlsorders
such as (gfl/tgert rigl ycerl dem a and hyper chol esterem a,
t he MsthaslfondleasiyigsIniglycepide lig

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 plasma 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.
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Met hod for Measuring Blood ucose Levels db/db m ce
(obtai ned from Jackson Laboratories, Bar Harbor, NE)

w@e@siodses (by either eye or tail vein) and gr oREEEP2008/051002

according to equival ent nean blood gl ucose |evels.
They are dosed orally (by gavage in a pharnaceutically
accegﬁable ve

f or n_nLELoudl s ok ?(?&pvl\ftlanpandq t%e tplslalinﬁacngtlca n)élaccegtabf:el: sialt%and esters

eagalienusey aelyledmmt:lms le.gr @i theefﬂldn of plodngkeadissleregaratignsdpeenteral,
ﬁﬁ{?ﬁ{efgl BF Q)glégp%&}ﬁgusftﬁﬁ?m chge ;&Ihghéfgrgﬂ 'fgfae)!a%ﬁ‘é ?)erorally,

t al ned om Jackson oratorles
ﬂafleéhe fOKE)ofé@léetm ceated fapless, m@eeeyérdo%ndtssfqgeb@nﬁyapaﬁlas,

%@Wﬁderﬁﬁl@;i@hg bflﬂlsb@hsﬁﬁidl Nt By) e g TR e $&IYBT su p051torles,
are dosed 0

tri eride |lev The a

bireelfi o S oo i @BﬁalbﬂtISH%‘é‘iwlP@fs&fy%S tlonfyps 10pically, e..
kahéﬁnnnpbmndn@ngemﬂamkyoﬂmr 7 to 14 days. The animals

are then bled again by eye or tail vein, and serum

tri gfﬁ&ﬁfo'd&%t&gﬁkg ?e(er?‘nalqg% @@ﬁ%atugf?stgeaﬁ %e ﬁg&:t?d in a manner
wachc,VﬁB |be &arailigr to asy glessonsliedin thic eet barbingingdhe d@pcrlbed

%@ﬁ&?rﬁis‘@'ffcﬁnﬁﬂé‘l é’rﬁi @Rt pRRARadRLAS a&'&@btaﬁféo RSk ?il@ﬂucal
| evel s. mce e aII dosed once da

IRt tigy T98b ore GRpULRG IS Popdons laeﬁéhe%ﬂwtvﬁ@hcompaﬂble
bl roiquidherifiel Ihmmﬂl atkh yf desireds neudl phamadcyatidl ddjtvants.
HDL- chol est erol . The conpounds of forrmula | and their

Pha SRERHLIFAL . BALRAIR 534 8 AN BE RRrSRI RS0 organic

gﬂmmrme@uahwﬂlumfoe pmreplre dmgodeogorastasehadr, degpiapiéves dreatoiotalc,
gt@ﬁi&ﬁkd &ag sgltsc'éarnq;e' 1R3Bd asl &‘?ﬁfer%ﬁeﬁﬁs ﬁgrﬂdﬂétﬁ ltc%ﬁfég a1 @S, dragées

erora in the form of t
%Iaﬂgb'@é gel &EP%@@SUIS? §§g@§e CHHFEMAFHlS 6?&50&&651“% éapsules are, for

eapsilt, &8get a0 blﬂld Wﬁﬁes, i@fﬂiﬂnﬂls&lﬁﬁsﬁfd zﬁidlsl[tftlﬁ@pél?&s (depending on the
orm

RISty Y ingrfibnthol Al Shre TRARRS, b n e sepecgfsoft
galatimefaapsudes) Solitable omsier oratdriafi foathieyproduagioniofisdlheorfsamdsyrups

91{1, 1%'r QHHE[?E SWa[t&r ?&ggls,osrucr%sé %nveIthsEléﬁ)lr a?r?il{ﬁ% hg@ Sﬁftaﬂlg] Carrier

ar nace rations can
mmﬁ@}s fomingsqtion F¢1ubenSf9amfpli SHRMPLE, H{Er RO B‘klwlls eddlyceypl and

{hLtaBleloiRYS RfabREL A hRertESIOF biRsitories are, for example, natural or
hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for
topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.

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

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I 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
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conpounds of fornmula | and their pharmaceutically
acceptable, into a galenical adm nistration form

wo o@evdse3 wi t h suitable, non-toxic, inert, PCT/EP2008/051002

therapeutically conpatibl e solég or liquid carrier
materials and, if desired, usua pharnaceuticm

o:!a ZJErl]st csonveerérEt&%o agmcnalsrtgr tflE: dn?t (gsaae % sgxye?al%sagce un¥ts
I'nopgani c carrier Ia SO ‘organi ¢ <arrier
naterlals Thus, for exanple Iactose corn starch or
der i Vhe Phasmagtigicelatreparatians conesmidngly sen@irorboiut 8.1s80trsg,

?ﬁ%r?&y@%eﬂ)oé}ﬁg, hicbRipolRd Bf fodindlf1Or tablets, coated
abl ets, dragees and hard gel ati ne capsul es. SU|tabIe

carr terlals or soft. gel atine capsul es. are, for
exanfﬁﬁ% followgus Sovelcs pyrge t%&ﬁsgate e C R e GHon g S detai
ahel dre,dquivdvaohyohsendeepdidit g sapetimennabnie. of t he

active ingredient no carriers are, however, required

in the case of soft gelatine capsules). Suitable

carrier materials for the g@gﬁﬁ@ s on of solutions and
syrups are, for exanple, ol yol s, sucrose,

invert sugar and the like. Suitable carrier materials

for injection solutions ar&amglelexanpl e, water,

al cohol s, polyols, glycerol and vegetable oils.

Bu{4-8b & pyBpipeizindelt-efrbahs)-i BrindolpP ol | UohkBan&uEonyl Miperazin-1-
exanpl e, natural or hardened oils, waxes, fats and
%2%?—_@H%¥d or liquid polyols. Suitable carrier

materials for topical preparations are glycerides,

seni Teynrolugbn of 478 g$§.8tnhabl) &- ¢i-iseopyesiperaxide-d granatnet) - 1H-
fHdbf’éLZ Icét%Hkﬂm%?&%drdc’h%i&é ﬂ? ¥ afif Nr}@-’dlﬂlétﬁgﬂg&g{e@lﬁ? were added

, Sterol ose

ene Cols a
aéfl ig\&épm@@l) %b@zogtaa@h ] Yé S NpN)égeéliaWﬁth}@‘é@m%t ting
ﬁaﬁdﬂa@%lbsfaftewlr@gg @UEMnSol) Eihlﬂe&hyﬂiﬁf&yl -PRERYINBAnA@GQNhE (3.1 g, 24.0

Bt R RAS PR RTES ARRS DRl B asirr it 10% aqueous

gahenanh shinde selskibmghagleatsweak de@nited xndldhietag uemngphase was
évg}:a%te(aqaf J[u?%g %th %ﬁlgﬁgcg %;Tﬁ?%g%ﬁ):mealorgaqﬁyl\éggg §\fere a:ras%led three

mmewnh mates, l@relpreddﬁdlgve@ maghesidinsekate, filterésba P@dateédf he

Pe@ﬁlu@%s ﬁﬁ‘sqil élﬂ’@maﬂ%ﬁréﬁh@&‘ abicton gﬂ&é Qfﬂ V\Q{h dib8oRAtdtRHe: methanol

&él nP ad ﬁ]nlf ;t%og QJ COUEFE) f
fV/‘t)taéG uagt iorgévq héh & epda ofrt aﬁﬁfsrréairé?mgoul wadpght-brown foam.

MY (I$Ruher.] cse]) " For adult patients a daily dosage of
about 1ng to about 1000 ng,

Intermediates

a) 5-(4-Isopropyl-piperazine-1-carbonyl)-1H-indole-2-carboxvylic acid ethyl ester

To a solution of 5.0 g (21.4 mmol) 1H-indole-2,5-dicarboxylic acid 2-ethyl ester
(prepared according to J. Org. Chem. 1953, 18, 345-57) in 50 mL N,N-
dimethylformamide, were added 8.6g (26.8 mmol) O-(benzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium tetrafluoroborate. After 10 min., 3.44 g (26.8 mmol) 1-
isopropylpiperazine and 18.3 mL (13.9 g, 107.4 mmol) N,N-diisopropylethylamine were
added. After 45 min. the reaction mixture was poured into saturated aqueous sodium
bicarbonate solution and extracted three times with ethyl acetate. The combined organic
layers were washed three times with water, brine, dried over magnesium sulfate, filtered

and evaporated. The residue was flash-chromatographed on silica gel with
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especi ally about 1ng to about 100 ng, cones into
consi deration. Depending on thedosage it is conveni ent

Wa oagedses st er the daily dosage in several dosBGEEP2008/051002

units. The pharmaceutical pr epayf é ations conveniently
contaln about 0.1-500 ny, preferably 0.5-100 ng, of a

glc olr? (r)Ifal'l felgftﬁu }161 amm TIJHa J fmé’ iémxﬁ)’w]/? a5 atmé)f E&e‘ia’?eerﬁ{ee[hanol (9:
Thwhmné to giveed er(; 74%&)tof th@tdeﬂd@ctcm@dummaﬁ ailight ywHoweolih MS

F‘@I‘) .FBABEKtfptanpl es Exanple 1
(4-1'sopropyl - pi perazi ne-| -carbonyl ) -1 H-| ndol - 2-yl | -

thaneslfonl | ea2| I net h e To
g -pmﬂgme,e % Sla\lkf/mdole 2-carbo I?1(: acid hvdrochlorlde

5- (4-i sopropyl - pi per azi ne I - car bonyl ) - | Hi ndol e-
2- ca’irbaxy]luhon at2.d ghpdraaiol o '(4130bfbp3:17p1|115hraz1ne 1- carbonyl) 1H-

D T e R b P L2 00
qlbhthymnétydr(aqc@ mg_nc{hygrz(te foilqvmgu By 55mL water. The resultmg yellow
golﬁqﬁgrh%lasséﬂ rfeg'%)flldelplleﬁﬁf( 'lnﬁ lﬁﬂﬁis 4fh13 ﬁ]%angisoivegt \% orated and

di i .sopropyl et hyl am ne. the sol Ut|on

thedemaimingeturbid 94y sesirkis s é%ﬁm% M ra@lorlc acid Uhtil pH
601 Whi Qacheﬂhﬁhewtﬂ&tﬁ@ cmp@ne&@mr@fee@oaﬁad td@«/ﬁ@w @@bﬂord 3 gof the

RO s barakin B RiyorBoyn St oottt Hiu Rk, 7 iR Frateria

wa;{mred withionefurther pdnfmaabnrmgrﬁ&]i)um&ludl\flaﬂe,. filtered
and evaporated. The residue was fl ash-chromat ographed

twice on silica gel with di%&gk%ret hane: net hanol (9:
1 v/iv) as eluant to give 1 5% of the desi red
conpound as a light-brown foam N5 (]SP): 462.1 (MtH)
Lﬁwxl carbonyl)-1H-indol-2-vyl]-[4~ (p1per1d1ne 1-sulfonyl)-

5rp@14azinsppnq’ﬁyﬂhamlﬁer azi ne-|-carbonyl)-1 Hindol e-2-carb
oxylic acid ethyI ester To a soI utlon of 5.0 g (21.4

|} | H-i nd 5-di car b L 281
(pr et Bl SBaFufh g v g Eadet Sl 155 &' jgopropyl-
pipeBQingd] - N,rbmwr)eﬂl‘lylhﬂdle{iamr‘d@gyhmé hadjt@eulo&de X0 @B,

O edfd lg))? R4& ti—r(.i)%lthnl— I—W—Qu'll;}]nw')l};ipé}raiine to afford the desired product
as a light-brown solid (87%). MS (ISP): 531. 2 (M+H)".

Example 3

[1-Cyclopropylmethyl-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-v1]-[4-

(piperidine-1-sulfonyl)-piperazin-1-yl|-methanone

A suspension of 0.15 g (0.28 mmol) [5-(4-isopropyl-piperazine-1-carbonyl)-1H-
indol-2-yl]-[4-(piperidine-1-sulfonyl)-piperazin-1-yl]-methanone (example 2) and 14
mg (0.32 mmol; 55% dispersion in mineral oil) sodium hydride in 2 mL N,N-dimethyl-
formamide was stirred 20 min. at 70 °C. 34 uL (48 mg, 0.35 mmol) cyclopropylmethyl
bromide were added and the solution was stirred another 45 min. at 70 °C. After cooling
to room temperature, the mixture was poured into 10% aqueous ammonium chloride
solution and the phases were separated. The aqueous phase was extracted three times
with ethyl acetate. The combined organic layers were washed three times with water,
brine, dried over magnesium sulfate, filtered and evaporated. The crude product was

purified by flash chromatography on silica gel with dichloromethane: methanol (9: 1 v/v)
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tetramet hyl uroniumtetrafl uoroborate. After 10 mn.,
3.44 g (26.8 mmmol ) 1- isopropyl pi perazine and 18.3 nL

W@ 188095823 107. 4 mmol ) N, N-di i sopropyl et hyl am neCTEP208/051002

added. After 45 mn. the reactggn m xture was poured
i nto saturated aqueous sodi um bi carbonate sol uti on and

gsxghrlaa %tt(? gwEB N§s (bi&? of ’}'Mh (%Slet Pee ptao%%H%E golf)ﬁrrfeess ?oam I\qg gISP)
b&ih@wﬁﬁﬂled over nagne5|un1sulfate filtered and
evaporated. The residue was flash-chromat ographed on
silica gel wthdichl oronet gpgole 4Tt hanol : ammonia (9

' 1: 0.1 v/lv) and ethyl aEéTa%e : et hanol (9 1) as
ant to give 5,5 g
~SRPIropYI-piberazine: A 0 6 C N
amﬁéuhﬁ@mﬁohwﬂﬂDDWEﬁ@zﬂne}hnaaaﬂmnyl)-IH-|ndole 2-carb
oxylic acid hydrochloride To a solution of 2.8 g (8.1

ol )F ?tl | céﬁﬁ@ﬁ%’%ﬁ%%% ?ezd 1ﬂeanalj;|_)%g{(ﬁ§a}ql))ei @o‘?ﬁi ‘Pé ?4—

2-car oxy
tsepmnlymp@faamaﬁ Cmyg)dﬂédn@olz?zﬂ’@ [¢-Aoiperidmet 1) sulfonp) umperazin-

[ﬁéihQEoﬁ@q}‘:%}Mgl%Q &nd £0!J- QUREArS¥hy? %E@fhé’i@glﬁfona{@hﬁ) afford the

result d und ux

desysd Renstst aswwwgeah Oegg(émnﬁski@ e@la?ﬁoﬁ\éwg and the

remai ning turbid aqueous residue was treated with 4 M
hydrochl oric acid until Ekhdbles was reached. The
vol atil e conponents were evaporated to dryness to

O
gthanpsil fops inyji-ylrapgthdnoneher purlflcatlon
(ISP) 316. 1 (N%FD +. Exanple 2
[ 5 (AP E@ﬁ)dff)!?'o%le{?gﬁ infgol) [ 94@??})&‘&1)}1‘1 f‘iﬁe‘r&‘i’f@ t2asbbhyl)-1H-

ot Fafleleme nﬁ%ﬂfflﬁeylcmﬁfa)aﬂﬂd e @%ﬂ%@é%{%aﬂ? B> 0-20 g (1.30
mmblo g%htdﬁoﬁmmbloﬁ)rﬁc adid le65g (0434 el pgppippit( ¢ bazataand 0.14 mL
tO 4, %EWIEPHOID nqyrfghne A1 52mf %f}lor H"ncx:/va‘rélcs:tllrcrjec{1 Y 9 d%cf:shalt %(I)rgle
ten{pergerd dhavelayle csmpbmtyif yengieperaaatcd enda reddaod grashee and the
ASRIE G5 gﬁﬁﬁl&pﬁy #3h Qh}dngﬂg IQF% sigkd éizl (&R @grachﬁlt of
Shchloromethane metharll_?)l (100 : O to 5:25v/v) as eluant to afford 105 mg (42%) of
the desired compound as a light-brown foam. MS (ISP): 572.2 (M+H)".

Example 6

[5-(4-Isopropyl-piperazine-1-carbonyl)-1-(3-trifluoromethyl-phenyl)-1H-indol-2-vl]-

(4-methanesulfonyl-piperazin-1-vl)-methanone

The title compound was synthesized in analogy to example 5, from [5-(4-
isopropylpiperazine-1-carbonyl)-1H-indol-2-yl|-(4-methanesulfonyl-piperazin-1-yl)-
methanone (example 1) and 3-(trifluoromethyl)phenylboronic acid to afford the desired
product as a light-brown foam (68%). MS (ISP): 606.0 (M+H)".
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[1-Cycl opropyl net hyl -5-(4-i sopropyl - pi perazi ne-1-carbo
nyl)-1Hindol-2-yll-[4- (piperidine- 1-sulfonyl)

WO piopeysm23 n- 1-yl |l -nmethanone A suspensi on of BCI/BEP2908/051002
(0.28 mmol) 20
[ 5- (4-1sopropyl - pi perazi ne-| -car bonyl ) -1 Hi ndol - 2-yl]-

[ 4- (piperidine-l-sulfonyl i razin- yl]
- net hanone (exanple 2) and%—ﬁg—(o 32 mml 55%
d| spersi on |‘n‘ m neral oil) sodiumhydride in 2 nL

\ isaRropyi- pipedzid@- Ingagbony) - id-indol-23x1 - (4-
met}{aﬁ&dmnylomgéam )zn%&hgmn@pyl met hyl bromi de were
added and the solution was stl rred anot her 45 mn.
70 0C, After cool to.raoo nper at ur e,

&8&}1&'&1 CoHg Y Sa%(a@&ﬂ%e FORCER B S (68 (A <‘§n
aaplrotphleplphtasms lvmﬂeorgze)pﬁﬂahml 2- mmezlaq«tmmaulﬁh@:k@pMm 1-yl)-
%hﬂra%g}lg fjexaltillr S \Xeang%schw ro yrc;1 4 %(%grtu%tagld t aﬁordotﬁb der:]s(ler%d

ganic re ‘washed {rhree Wt AW
bmdluet asdlrhgédbmwen sabelga2%i) LM\SéLﬂPf)aWé 3 (foHér ed and
evaporated. The crude product was purified by flash

chromat ography on silica gelkaMbiets di chl or onet hane:
nmet hanol (9: 1 v/v)as el uant %oi give 0.15 g (91% of

hhé geI? 'grpadp Cﬂ%ﬂ %nggoa%mcdollnggryzuelg ) f onvl)'\ﬁ—l(md%l 2-yl]-(4-

hethabedisfopylofipéraphpleylaznabadonear bonyl ) -1-(2, 2, 2-triflu
oro-ethyl)-l1Hindol-2-yll-[4- (pi per| di ne- 1-sul fonyl)

Pl PeRERhcohn¥lld. Vgrsestynﬁmeed lmgalt '@9 SRRy ?%Mss (4-

ynt hesi ze
lsgwwlplyllpeq@mpefla@lrb@y )1lhian<ﬂrdr%fvlj -(4appthanpshlfonypiperazin-1-y)-
[Iﬁthaﬁ@h@?crxhﬁbféel) ailid%%l(f)ﬂﬂwfﬁne’dﬁﬂl BESAHE o affordlthe desired product as

- fl hyl
ﬁérr??}%'é E%to/gpl\ﬁ) é?*éﬂ@zl@fré@te;: regoggggué/t as a

colourless foam (86%. Ms (ISP): 613.3 (M:H) +.

Exanpl e 5 Example 9
[1-(3-Chl oro-phenyl)-5-(4-isopropyl -pi perazi ne-|

Lar hanyl ik ai_zﬂlgpll—éa%fjgljl 1-1{
il iperazin-lgyl) methannmng| )
[5 (4-1sopropyl - pi perazi ne-I -carbonyl) -1 H ndol -

2-yl ]I‘hlé ﬂtl?&ﬁg%%ﬁ@iﬁ{heﬁkﬁlh%%hl%ﬂ t1/dxhntples, TR NS (4-
1sce)[))(ra(l)n.§zl §1pe azine-1 carlgon 119[ indol-2-yl]-(4-methanesulfonyl-piperazin-1-yl)-

methanone (example 1) and 2,2,2-trifluoroethyl-methanesulfonate to afford the desired
product as a colourless foam (54%). MS (ISP): 544.3 (M+H)".

Example 10

[1-(3-Chloro-phenyl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-v1]-[4-

(piperidine-1-sulfonyl)-piperazin-1-yl|-methanone

The title compound was synthesized in analogy to example 5, from [5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-[4-(piperidine-1-sulfonyl)-piperazin-
1-yl]-methanone (example 2) and 3-chlorophenylboronic acid to afford the desired
product as a colourless foam (54%). MS (ISP): 641.5 (M+H)".
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nmmol ) 3-chl or ophenyl boronic acid, 0.16 g (0.86 nmol)
copper(Il) acetate and 0.14 nL (0.14 g, 1.73 mol)

w@osgdIses in 5 nmL chloroformwas stirred 4.5 dByBER1008/051002

roomtenperature. The volatile 4fomponents were
evapor at ed under reduced pressure and the residue was

purified by flash chronatogrqgﬂg;ﬁn silica gel with a

gradi ent of dichl oronet han anol (100 : 0 to 75
25 v/v) as, eluant to afford 105 ng (42% of the
) V% omitht-1148 dridugrearathyphendp) H-indol-2-yl|-

ﬁl%&(d&ﬁéﬂl sﬁlfo@l)a@dzﬁl 151 (lﬂeﬂhéﬁ&{eopyl pi per azi ne- |

-car onyl) -

r|quoro IFLlndoI
(4 rrér ﬁ&ﬂsg?mp%ﬂgﬂr ‘Xiﬁ %@ﬁl&%ﬁ# infnghogy Or@iaﬁ?i%%émﬁﬁ@ (4-
tsbplopylepipprating- 1wasbayhit H&sndcﬂdz -yIn- [ar{@dpegitink d -ett@npl) @iperazin-

wif 5 QBh 9 ra2|n on
? ]}_TH_I[IIC Iée(éﬁﬂlgl % H%’ A4l qr? ﬁ:lyl)éh Ebaozroéﬁc)aild (0 )afford the
d@ﬂhépmfelc( xaopdelesy foamd(67%). MS (ISP): 6752 (M+H)".
3-(trifluoronethyl)phenyl boronic acid to afford the

desired product as a light Qﬁﬂ@@ poam (68% . M (I1SP):

606. 0 ( M+H) +Exanp|e7 _
|-pi erazglgrlopay LOIP 1 ? alﬁagl 2-

o pdradies Wstidorwl - pipperazi -t -hethhdoneret hanone The title
conmpound was synt hesized in anal ogy to exanple 5, from

(5, A PoBB RN P RELARLAG &SRR kgt 3 o .
mepri@m]oweel(aémaﬁwaébqg‘/l)aﬁd ipdgty- &iﬂdé}ﬂplmnﬁ@ezﬂ %ﬁoamh)ﬂ)lperazm-

291 1dmbMa ﬁf)ﬁco(reg e Zggﬁﬁ QQ"AI Hﬁltle @3)0?01{1& QH& ’[(bﬁf@dﬁ’a the desired
SO|Id (32

pyo %P@ﬁp WVN g% iﬂﬁ ISQWb@$a2|nel

- car bonyl) -IFL|ndoI 2-yll -(4-

met hanesul f onyl - pi per azi n- Edanypl} 13 met hanone The title
conmpound was synthesized in analogy to exanple 3, from

LE B&é‘zenés%&l%ﬁp&{ﬁer%? %r\ﬂ?I 81 15%1)9(? gvpgﬂ%l’a)zme 1- carbonvl) JH indol-2-

met nanmesul 1 ony prperazrii- -

ﬁ&ﬂh@h@nEL(exanple 1) and cyclopropylnethyl bron1de to
afford the desired product as

The title compound was synthesized in analogy to example 1, from 5-(4-isopropyl-

11-

piperazine-1-carbonyl)-1H-indole-2-carboxylic acid hydrochloride (example 1,
intermediate b) and 1-benzenesulfonyl-piperazine to afford the desired product as a
light-brown foam (92%). MS (ISP): 524.2 (M+H)".

Example 14

{4-[5-(4-Isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl|-piperazin-1-vyl}-

piperidin-1-yl-methanone

The title compound was synthesized in analogy to example 1, from 5-(4-isopropyl-
piperazine-1-carbonyl)-1H-indole-2-carboxylic acid hydrochloride (example 1,
intermediate b) and piperazin-1-yl-piperidin-1-yl-methanone to afford the desired
product as a light-brown foam (95%). MS (ISP): 495.5 (M+H)"
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a colourless foam (54% . M5 (I1SP): 516.2 (M-H) +.
Exanple 9 [5-(4-1sopropyl -pi perazi ne-1 -carbonyl)

WO o0ogBISB2P-trifluoro-ethyl)-1Hindol-2-yll -(4PCT/EP2008/051002

met hanesul f onyl - pi perazin- 1-y ]? -met hanone The title
conpound was synthesized in analogy to exanple 3, from

[5-(4- isopropyl-piperazi ngs. 156k bonyl )
-1Hindol -2-yl] -(4- ﬁEth&hE?#q_UTrﬂ-pl perazin- 1l-yl) -
met hanone (exanpl e 1) and

fa&ﬁldl- qq%g@& a coI ourI ess foam (54% I\/IS(I SP)

} arrpl e 10

! lc‘;lE g’gﬁagllrljoz rcc?lp i {A_ﬁ)as sg(n %jﬂlzgd[o 121%%?% er aie P?rom 5-(4-isopropyl-
I'ii-pﬁm}zfn@ﬁyta)rberleJEHaﬁdﬂe 21cayb<}xyhae¢1ﬂ| aydmehlﬁhde (extdn@le 1,

%gn%fﬂpage b)a r e yplt r iy lsurf ﬁéig%lzmel(greg%d n aﬁal AL
WIPL(OR 0144 2 uging 1sopt()4)yls(1kfolpé ph]@rlde and tesybtitghlpiperazinecarboxylate)

tPAFRRE A7 s1r§ﬁ% ohucﬂﬁ%tarl%ﬁPB?ov\(r?@%ﬁﬂ%ﬁ%ﬁ)M@@%P) 490.3 (M+H)".

3- chl orophen oroni c d to afford the des

product as a col ourl ess foam (§40/% M5 (I SP): 641. 5

(M+rH) +. Exanple 1 1 Example 16

[ 5-(4-1sopropyl - pi perazi ne-I-carbonyl)-I-(3-trifluorom
et-Byihzepésaifghyl-giptraziadl vl 24 y(3—chlofo-pheiyesi(diiso@ropyl-piperazine-1-

L-sul iyl I}Idolpi zin- 1- yl'l -nmethanone The title
ton‘pvyugd—wars—sy'ﬁﬁh-esﬂ—redj—wn anal ogy to exanple 5, from
[5-(4- isopropyl C{JI perazi ne- 1-carbonyl)

- 1H- iITha &tle omppund yas sypiepeed igianalog tosexafmpiy 3, from (4-

b&iz@ﬁésﬁﬁbﬁyl plﬂeryﬂnl 1 fﬁt@@@%@ﬁrdp?ﬁﬁfﬁ@a@m%)l &hfon CYD 1H-indol-2-yl]-

3 trifl t | boronj ¢ acid

angpe nETB an 3&3?%9?#% Of%’frﬂc(l mfffor 15@}5)?61 product
557£L1gaqt b fohm EvasIPMES 18P): 634.3 (M+H)™.
[1-(2-Chloro-pyridin-4-yl)-5- (4 isopropyl pi per azi ne-
-carbonyl) -1 Hindol -2- yII- n11 ﬁ I peridi ne-
1-sul fonyl) -piperazin- 1-y¥- hanone The title

conmpound was synt hesi zed in anal ogy to exanple 5, from
{45Bé¢ngenesulfonyl-piperazin-1-yl)-[1-(2-chloro-pyridin-4-yl)-5-(4- isopropyl-

piperazine-1-carbonvl)-1H-indol-2-yl|-methanone

The title compound was synthesized in analogy to example 5, from (4-
benzenesulfonyl-piperazin-1-yl)-[5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-
methanone (example 13) and 2-chloropyridine-4-boronic acid to afford the desired
product as a light brown solid (44%). MS (ISP): 635.3 (M+H)".

Example 18

[1-(3-Chloro-phenyl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-v1]-[4-

(piperidine-1-carbonyl)-piperazin-1-vl]-methanone

The title compound was synthesized in analogy to example 5, from {4-[5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazin-1-yl}-piperidin-1-yl-
methanone (example 14) and 3-chlorophenylboronic acid to afford the desired product
as a light-brown foam (49%). MS (ISP): 605.2 (M+H)".
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I sopropyl - pi perazi ne- 1-carbonyl) -1Hindol-2-yl] -
[4- (piperidine- 1-sulfonyl) -piperazin - 1-yl]

WO peslgisehe (exanpl e 2) and 2-chl oropyri di ne- 4PGDER20§051002

acid to afford the desired proguct as a col ourl ess

foam (31%. Ms (I1SP): 642.5 (MFH) +. Exanple 13
(4-Benzenesu|fony|-piperazpn- 3 lé [5-(4-isopropyl-pip
erazine-1 -carbonyl) -I1HiT yl'l -met hanone The
title conpound was syntheS|zed in analog to exanpl e
1-(¥-€8 idi : perazine= oyl )-1H-indol-2-yl]-[4-

i) 2o DKo i 181 Sheliyioe! or | de (exanpl e 1,

Internmedi ate b) and 1-benzenesu Tonyl plpera2|ne to

?f9f2‘?/<;r etﬂge E‘I%%%‘-rme Was rsg(gti‘ﬁﬁl adslp%ngg% (’2{2%&) e{% Q& stirring for 3.5
ﬂ@‘s(ati?)fi YO droapy4 -[ﬁl(@&fo@idp?ﬁpipere&ﬁfebbBatbbmyl) lH indole-2-carbonyl]-

R1peﬁa|zm— ?_ng}?%ecr q[]}%f—r{l?tfégr(l:(g er g%a:,] Ople %‘é}y reo;plggame 4-boronic
acnétco@fﬁord@h@d@npd profuct arsotrhgbt @mwgﬁpm@;%; Mér(é&l?)né% h
JQangnyl) -1 H i ndol e- 2- car boxyl i c acid hydrochl ori de
Eexanple 1, internediate b) and pi perazin-

1-yl -piperidin-1 -yl-nethanone to afford the desired
product as a |ight-brown fE%#Rlesdy NS (1SP): 495.5

(M+H) +Exanple 15

[1561 G;hlcﬁomhemﬂb -SpUpesaap I eiperafind Drytbonk bt lirhéalol-2-w]-14-

ropar Ifonxlp I perazin- 1-yll -nmethanone
ro ne; ~piperazi 1 anone , .
d in analogy to
exang‘ 1, from 5-(4- |soprqﬁé!p|pera2|ne-
| - cafbefiylt Fomppimbweisesynthssirgsbinyanplogatd ekamptlr D @ffeostirgeg for 3.5

%{Tpé €, :krorh '['5 X EE% f(ﬁ)tyla ﬁ’))era@ﬂfé 1 carbonyl) 1H- 1ndol 2 -yl]-[4-(propane-

thyl et hyl' s i per e epar e
a{ @QE Pléem%bgﬁanat sn%f? (Eﬁam ?bi(avf i Em?ghen‘/lboromc acid to
@ﬂﬁbrﬁrthéj&es&edi ptatutct &ut dlouktepd foemazb e CISTeRy| loe) (MeH) ",
afford the desired product as a light-brown solid

(87%. M5 (1SP): 490.3 (M) + Exanple 16

[1-(2-Chloro-pyridin-4-vl)-5-(4-isopropvl-piperazine-1-carbonyl)-1H-indol-2-yl|-[4-

(propane-2-sulfonyl)-piperazin-1-vl]-methanone

The title compound was synthesized in analogy to example 5, after stirring for 3.5
days at 35 °C, from [5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-[4-(propane-
2-sulfonyl)-piperazin-1-yl]-methanone (example 15) and 2-chloropyridine-4-boronic
acid to afford the desired product as a light-brown foam (41%). MS (ISP): 601.4
(M+H)".

Example 22

(4-Benzenesulfonyl-piperazin-1-vl)-[1-isopropyl-5-(4-isopropyl-piperazine-1-carbonyl)-

1H-indol-2-yl]-methanone

A suspension of 0.20 g (0.38 mmol) (4-benzenesulfonyl-piperazin-1-yl)-[5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-methanone (example 13), 0.25 g (0.77
mmol) caesium carbonate and isopropyl methanesulfonate in 4 mL acetonitrile was

heated 16h under reflux. After cooling to room temperature, the mixture was poured into
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(4- Benzenesul fonyl - pi perazin-1-yl)-[1-(3-chl oro-phenyl
)-5-(4-isopropyl - pi perazi ne-I carbonyl)- | Hindol-2-yll

WO p@Blgisene The title conmpound was synt hesi zedP¢TEP2008/051002

anal ogy to exanple 5, from (4- 3.

benzenesulfonyl piperazin I-yI% [ 5- (4-1sopropyl - pipera
ialéll)’l]r%teld Caqge%thl Sé(rih)cl)l f)_l-car% 82rlt8 rs]ol%:/l 1151% IalgF fhe%)%?l?e% v\%?e%( sraeggra?ed The
aesbrephyse vds extraasfda tele dimes byidvath ¥l eeetate 4Th9g conBngd @@ynic layers
Qott-vhshdMHdh Brlng)%ﬁ‘ﬂz'ﬁlo%e%a nesmm sulfate, filtered and evaporated The

(4- Benzenesulfony eraz n-1-yl)-11-(2-chl oro-pyr
fruge yI9 dusst Vas H’lgrtf}ﬁf ﬁ) E}gpg@,tqgéap@ (glasflly@rgyy V)Ilth dic loromethane

rnkﬁlralnﬁlj(q|9 2-yhlas eimhh@ngfded 3186 g }(B@%? ofth'é’@l@é(rﬂ}@ dé@Hound as a light
SIZ .example 5, from (4-

E dﬁ@?) &%%%éf&ﬁ I-yI) [ 5-(4-isopropyl -pi pera

zi ne- I -carbonyl) -1 Hindol -2-yl]- methanone (exanpl e

13) and 2-chl oropyri di ne- 4Exon@ag acid to afford the
desired product as a light brown solid (44%. M

tll §B)QI’OD§§§ (@ 1&(0%" Vl Bme%@i %at%%nvl) 1H-indol-2-v1]- [4 (piperidine-1-

- Chlor o- phen (4-Tsopropyl-pi perazine-
%b%@«mverazmﬂw ﬁaeuh_amm- [ 4- (piperidine-
1-carbony|) - pi perazin- 1-yll -nmethanone The title

conpaus ﬁﬂ&\/a@mpmﬁﬁdmsd Fathebibedin@n@i@yy toexaxplgl® filom f4-p1(4-

1-
SapoP el SR b P P TR 2, e S PR eshipal - vlmiperidin- 1-y1-
eHame b Gemele(le) soplifed 149 dasivdd Bractukcoasepdobnyldsofioami (84%). MS
i t he desi d duct light-b
R0 B (1Sm) - 605 2 (Weh) + Exanpl & 10 "
| - (2-Chl di 4-yl 5-(4- I i i -
!cas bonyl Y- | H T ndol - 2-y1 | EoiglsRbert ot me- 1. car bony! )

-pi perazin- 1-yll -nethanone The title conpound was
Sl}l[l;bbﬁﬁjvg Bd441®D@6W1@g3er$zﬂqeel<r@ﬁﬂbbﬁvl5alkﬁfridar 281 i- 4 {pgr@pane-2-
rom

: S razi ne-| -carbonyl ) -1 Hindol e- 2-
carbonyl ] - piperazin-I-yl}-piperidin-I-yl-nmethanone
( exaifpk &itlg 99mpeanPweddyothepiged idianelogy boexenipte 22, from [5-(4-

isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl]-[4-(propane-2-sulfonyl)-piperazin-1-
yl]-methanone (example 15) to afford the desired product as a colourless foam (56%).
MS (ISP): 532.4 (M+H)".

Example 25

(4-Cyclopropanecarbonyvl-piperazin-1-yl)-[5-(4-isopropyl-piperazine-1-carbonyl)-1H-

indol-2-vl]-methanone

The title compound was synthesized in analogy to example 1, from 5-(4-isopropyl-
piperazine-1-carbonyl)-1H-indole-2-carboxylic acid hydrochloride (example 1,
intermediate b), and cyclopropylcarboxylic acid 1-piperazineamide hydrochloride to
afford the desired product as a light-brown foam (89%). MS (ISP): 452.2 (M+H)".
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acid to afford the desired product as a |ight-brown
foam (62% . M5 (I1SP): 606.1 (MtH) +. Exanple 20

WQ 20608893823 or o- phenyl ) - 5- (4-1i sopr opyI pi per azi nECT/EP2008/051002

-carbonyl) -1Hindol-2-yll- ( propane- 2- sul f onyl )

- pi perazin- 1-yll -net hanone T e title conpound was

synt hesi zed in anal ogy to after stirring

for 3.5 days at 35 0C, fr Enm

5- (4- | sopr opyl pi per a2| ne-| - carbonyl) -l Hindol - 2-yl ] -
Cyele ge 5 pli) drisppirepyl-p- (At oprapylhiperazine-1-

EEKED)- @Hlé)iolajlql qhgthg(;&phenyl boronic acid to afford
the desired product as a col ourless foam (65%. M

( | Sp)i‘heﬂr 6FW§9W%W?P erElihe?E%f 1(1&“%@86%‘6‘%@& Pe st ie- |
e;&&fpb@p%e&arbd)ﬂrﬂmm;hmﬁalyyﬂ] {5-[#isoppobpiperaZingul- édﬂbkyﬂyl) 1H-
1rf[c)lI Fg—ggl i eglanm){e Lexiuggfe%g? aeffo-lgﬁ?hg %ets{rg(% ? O ouarg a.co ourless foam

In a exanp stirrin

fiir%)sl\@ dsR)s 4¢.3 89400, . from
[ 5-(4-isopropyl -pi perazine-I-carbonyl)-IHindol-2-yl]-

[ 4- (propane- 2-sul fonyl) -pifssasyn- 1-yl] -nethanone
(exanpl e 15) and 2-chl oropyri %I ne- 4- boroni c acid to

p 3 piperazines ?ﬁmdolZ 1]-
éﬁkﬁema&hbﬁ@wﬁmmrmzmﬁhahoné) - [1-| sopr opyI -
(4-1sopropyl - pi perazi ne- 1-car bonyl ) - | Hindol - yI I

- met hanone ()D}in? f&&é S/ch%&zeod %Q?S%EHH)‘PA § after stirring for 6.5

34 benzenes erazin
ayept 3pSd, i ét- aqumc)p@l.mé@rbb@ﬁyﬂlperallwu Titro$-(2dsppropyl-
fﬁ@fa@ﬁ‘l@qn@arBWm-IQna&)z v rR&thSndr- (Z)Zanmpb%) &ﬁﬁﬁtlﬂ@opyndme—

rbonat e, and imet hanesul
S boras 169 fealgprd tﬁ%@%sgad Rmﬁluamf@rwﬁw eé&foalﬂf(ﬁé‘if MS (ISP): 563.5
¢deH)hg to room tenperature, the m xture was poured
i nt osat urat ed aqueous sodi um bi car bonate sol uti on and
the phases were separated. ;The jaqueous phase was
extracted three tines wthiea%ﬁgcet ate. The conbi ned

organi c | ayers
[1-(6-Chloro-pyridin-3-vl)-5-(4-isopropvl-piperazine-1-carbonyl)-1H-indol-2-yl|-(4-

cyclopropanecarbonyl-piperazin-1-vl)-methanone

The title compound was synthesized in analogy to example 5, after stirring for 6.5
days at 35 °C, from (4-cyclopropanecarbonyl-piperazin-1-yl)-[5-(4-isopropyl-
piperazine-1-carbonyl)-1H-indol-2-yl]-methanone (example 25) and 2-chloropyridine-
5-boronic acid to afford the desired product as a colourless foam (33%). MS (ISP): 563.5
(M+H)".

Example 29

[1-(3-Chloro-phenyl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-v1]-(4-

cyclopropanecarbonyl-piperazin-1-vl)-methanone

The title compound was synthesized in analogy to example 5, after stirring for 6.5
days at 35 °C, from (4-cyclopropanecarbonyl-piperazin-1-yl)-[5-(4-isopropyl-
piperazine-1-carbonyl)-1H-indol-2-yl|-methanone (example 25) and 3-
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were washed with brine, dried over magnesi um sul fate,
filtered and evaporated. The crude product was

w@eoososes by fl ash chromat ography on silica gePCIEP1908/051002

di chl oronet hane : nmethanol (19, 1v/v) as eluant to

afford 0.85 g (39% of the desiTed conpound as a l'ight
?Tloioghenﬁmrlong % Aisﬁo)se%fo?cg t%e%le&re E)rrgc%-lilcﬁ i n@glrl ess §}11)n (|5'3_|_/o) MS
IﬁHb5625ﬂNH{ﬂﬁ'(plperldlne Icarbonyl) - pi per azi n-

1-yli -nmethanone The title conpound was synthesized in
anal ogy to exanple 22, fropx{#sic B&- (4-

i sopropyl - piperazine- 1- carbonyl

|ndole 2 I

ﬁ[fbﬁbu@metasl ahml)oumue&ﬂ Zf ﬂ&lﬂi’ndtﬁdlr&ﬁle I\/B ( I SP) 537 5

(MtH) +. Exanple 24

[ : F: %BE’ 'hﬁ?gém??&nijﬁs %@gl%é%eecﬂg%%l%@ e :{ g—:}b?eaé Q@[elyét)rrmg for 6.5
dayglat 35— ?fétfm ohey 0P¢fteIC@b@@ pme!mwds‘/ Hﬁe@pm fin

?ﬁ@%?g%ylt&rﬁmhlqn%gollf Cgiﬁqétﬁaﬂ(ﬂle (exarrllflzlle 35) and 3—
Et@%um%%%)ﬁép e%m?qrewwayld B .aﬁeﬁaiﬁp fesired Pgi?t%uct A telivgigss om
(B M E(14B) 5943 afifien)d. t he desired product as a
col ourless foam (56%. Ms (ISP): 532.4 (M+tH) +.

Exanpl e 25
(4- Cycl opropanecar bonyl - '%%%%%F%él-yI)-[5-(4-isopropy
I-piperazine-l -carbonyl) -1 H ndol - 2-yll -nethanone

16411 azipes | covvonely i IFEihdote-2neatbogyl | tpdperazin-1-ylt-2-

B Eophn- f-bRM 5- (4- |sopropylp|pera2|ne- 1 -carbonyl)
-TH 1 ndol e-Z2-car boxylic acid hydrochlorlde (exampl e 1,

inte iate b) nd yl car boxylic acid

1- pi Ege H9F FRRp %ﬁﬁ%ﬁ'ﬁlﬂg‘ﬂo iganglgBats GrE e fepsa prddsopropyl-
pipeduitie- 1agrbonyil g hitl-ihd eles? - f@bary(i8 9% hydMochloER} (exdmplell,
Sn%tmedﬁte%)aarﬁ%ll le—(g—?nethylpropanoyl)—piperazine to afford the desired product as
light-brown foam (91%). MS (ISP): 454.3 (M+H)".

Example 32

4-[5-(4-Isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl ]| -piperazine-1-

carboxvlic acid dimethylamide

The title compound was synthesized in analogy to example 1, from 5-(4-isopropyl-
piperazine-1-carbonyl)-1H-indole-2-carboxylic acid hydrochloride (example 1,
intermediate b) and piperazine-1-carboxylic acid dimethylamide to afford the desired
product as light-brown foam (59%). MS (ISP): 455.4 (M+H)".

Example 33

(4-Cyclopropanesulfonyl-piperazin-1-vl)-[5-(4-isopropvl-piperazine-1-carbonyl)-1H-

indol-2-vl]-methanone

The title compound was synthesized in analogy to example 1, from 5-(4-isopropyl-

piperazine-1-carbonyl)-1H-indole-2-carboxylic acid hydrochloride (example 1,
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(4- Cycl opropanecar bonyl - pi perazin-1-yl)-[1-isopropyl -
-(4-isopropyl - pi perazi ne-| car bonyl ) -

WO BhoBMOESE3 2- yI | - net hanone The title conmpound WeGSI/EP2008/051002

synthesi zed in anal ogy to exar 49 22, from (4-
cyclopropanecarbonyl pi perazin-1-yl)-[5-(4-isopropyl-p

!(!‘R mae%ll ate l})g}ndtcgc o?%/ 6)}!1' u{#%rgfq g) epsergZu)C[F t]o affrre &{L d%sued product as light

bl h@ls(§3?/0©alvﬁ§((fﬁfo)©488ml\(lf89>§ 494 3 (I\/H—|) +.
Exanpl e 27

[1-(2-Chloro-pyridin-4-yl)epmigle BEOPropyl - pi perazi ne-
- carbonyl) -1 Hi ndol - 2-yl | - (Z .

Ry 9Rgnecar bony ;

a=taihiale AR

Earbarﬁstlbbmstamnr i D -f-afetltrl 5)r@ia1ylsl -ahe 35 OC from

(4-cycl opropanecar bonyl - pi perazin-1-yl)- [5 (4 i sopr opy

| pi p%‘h?ﬁ'ﬂgg mgo%?cg@g{:s?frmhewztd da%'al’o%y Y(L ?%ﬁgtnsqirrmg for 6.5

é or opyri di ne- oro
Y oF %%érqx@ér{ﬁe[é (ﬁrlmepylasp@a@m Mmb@slsl)f%mckoh@%carbon‘/l

F’i@efa&@;’i yl}@?heﬁly( M"&]Dan"’l ogé( lezﬁ) and 2- chloropyrldlne 4 boronic

I 4
agdd (b%}( fi;:t)lrrlqo @_@g}r‘rz'%modzlcg,aﬂhgb&brown ogmr(glgg/o) IBIIS (ISPe)l. 565.4 £M+H) .
cycl opr opanecar bonyl - pi perazi n- 1-yl) -methanone The
title conpound was synt hesEzsgple 85anal ogy to exanpl e
5, after stirring for 6.5 days at 35 0C, from

[%m‘b n.l QR le-2-

afford the deS|red product as a colourless foam (33%.

NIS ( gﬁ? Yitle 5&% SurtdMvkd sgﬁtheﬁ%@’ﬁﬁ' aBald to example 5, after stlrrlng for 6.5
i[,\?y]_s%t ]65&](']3 % rfg4&¥>r(_4(1aopropylsp? erg;J 1¥e on)afﬁ lrf—? 1ndo?ea5 carbonyl]-
pipetaaipr DBk arthOpydpapt POHAZxAmMple-3i) )md prhhaapyieline-5-boronic
acid to afford the desired product as a light-brown foam (43%). MS (ISP): 565.4
(M+H)".

Example 36

1-{4-[1-(3-Chloro-phenyl)-5-(4-isopropvl-piperazine-1-carbonyl)-1H-indole-2-

carbonyl]-piperazin-1-yl}-2-methyl-propan-1-one

The title compound was synthesized in analogy to example 5, from 1-{4-[5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazin-1-yl}-2-methyl-
propan-1-one (example 31) and 3-chlorophenylboronic acid to afford the desired
product as a light-brown foam (47%). MS (ISP): 564.5 (M+H)".

Example 37

[1-(2-Chloro-pyridin-4-vl)-5-(4-isopropvl-piperazine-1-carbonyl)-1H-indol-2-yl|-(4-

cyclopropanesulfonyl-piperazin-1-vl)-methanone

The title compound was synthesized in analogy to example 5, from (4-

cyclopropanesulfonyl-piperazin-1-yl)-[5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-
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The title conpound was synthesized in analogy to
exanple 5, after stirring for 6.5 days at 35 0C, from

W@ 2008p2382pr opanecar bonyl - pi perazi n-1 -yl ) -[ 5- ( 4PCHBPI00PY51002

| pi perazi ne- |-carbonyl)-IHingdol-2-yl] -nethanone
(exanmpl e 25) and 3-chl oropheny boroni c acid to afford

% W@ﬁ;‘jl%élg%ed (pr ﬁb %é?eslrg? ch‘lo(r)(l)J}%fé fi DB RE28d t0'BRord the desired
Pmd@ytaschghbbmﬁmdw%)p&dﬁéi%% A4 NIYHD5- (4- i sopr opy

| - pi perazi ne-I-carbonyl)-1-(3-
trifluoronethyl-phenyl)-I Hgi Ls@-yll-nmethanone The
title corrpound was synt hesitzed 1 n anal ogy to exanpl e

tmq@ﬁdsmnemﬁonkrkﬁ@eﬂamvl )/})lﬂThthmldﬁie- 2- yI ] - nmet hanone

(exanpl e 25) and 3- (trifluoronethyl)-phenyl boronic

aci STLQ ?x@g M‘cggge%h A 191%‘%( q&ag%'leoéi L3S £4-9UM
§79(£}{>qu§ zpl@plgﬁllmpl g@?iﬁnmroﬁfmmwye—ﬂﬂatwwéﬂ indol-

Z-yfamb@adbhe (@kﬁﬁf)l"é%BPaﬂd Y chtofo y'?ﬁﬁrn'yfg be(Qﬁ’@a{hd t AARd the desired
Thetltle conp in an? ogy to

ESeapt 6 12t PoB f’éarpﬁ%iadégwé Serdrag

| -carbonyl)-I Hindol e-2-carboxylic acid hydrochl ori de

(exanpl e 1, internediate bExamge 39
| - (2- met hyl propanoyl ) - pi perazine to afford the desired

FII @rﬂ‘ﬁ orgéheh\qv% (Q 93%}0{)\9%6@92}1@ i- c%oﬂd%:i)[{ 1n4d%f'23§/1 1-(4-

: o TAWE hnengr bonyl ) - | Hi ndol e- 2-¢
ar bonyl I - p| per azi ne- I car boxyl ic acid dinmethylamde The

t | 1 @he aHPesPoRPwaYYhIRSIEEEE dnBlo@P ) 8@ pl 05, F¥RPd-€

from 5- (4| opr o I i.ne-
chrmml o Raore o iﬁg(émrepw%erm% biATbonyldd H-indol-
Eﬁ’ma@fp‘handﬂe (erdraplesd) atd3ohloasithepilperaid aed tb afford the desired

pro%uct S hg%t B ALE tﬂ%) al%‘iif‘spt) 05 R &/[QHshe desired

Example 40

4-[1-(2-Chloro-pyridin-4-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indole-2-

carbonyl]-piperazine-1-carboxylic

The title compound was synthesized in analogy to example 5, from 4-[5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazine- 1 -carboxylic acid
dimethylamide (example 32) and 2-chloropyridine-4-boronic acid to afford the desired
product as a light brown foam (40%). MS (ISP): 566.4 (M+H)".

Example 41

1-{4-[1-Isopropvl-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-

piperazin-1-yl}-2-methyl-propan-1-one

The title compound was synthesized in analogy to example 22, from 1-{4-[5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazin-1-yl}-2-methyl-
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product as |ight-brown foam (59%. MS (I1SP): 455.4
(M+H) +. Exanple 33

W@ 2008pe38epr opanesul f onyl - pi perazi n-1 -yl ) -[ 5- ( 4PCHBPI00PY51002

| - pi perazi ne-1-carbonyl)-1H ndgl- 2-yll -nethanone The
title conpound was synthesized in anal ogy to exanple

%1’0&) ng)nSei )%zrr}llpo%?jf)f)oyaf%lr %{adzesn ]%roduct s c lourlﬁfs foara é69%

car oxy aci roc
@@M&Wﬁlé9@2(MWéﬂnedlate b) and

cycl opropyl sul fonyl - pi perazine to afford the desired
product as |ight brown foapg éﬁ@ 2 M5 (ISP): 488.1
(N%FD +. Exanple 34

ropyl - pi peraz
sopraopyvl-piperazine-1-

......

dmﬁbﬂﬂ}2HmﬁﬂdevﬂnﬁﬂhmmﬂbOne The t|tIe conmpound was
synt hesi zed in anal ogy to exanple 5, after stirring

f
1 TRy Ko mlEHI Ramiogy R FhTom
Q)Lc opmgsliongi-pieeazinnl-11) yip3 (4= 120m9p>ﬂw1pqesmmhmlbo@nlé 1H-indol-

) Naﬂi{[?ihﬁné’n%lé (e@.ﬂg l%'?)gmcpz[fﬁ)(?é{ F[Héjde@ﬁe(f"ptk%‘aﬁ%s% c@ﬁiuglegsqbam (46%).
affo the eS|r$ product as |ight-brown foam (43% .

M§((I$ pp30- 54 tA)(\MkH) +. Exanpl e 35

| -{4-[1-(6-Chloro-pyridin-3-yl)-5-(4-isopropyl -pi peraz

i ne-1-carbonyl)-I| Hindol e- Bxangige B®nyl | - pi per azi n-

1-yl'} -2-nethyl-propan- 1-one The title conpound was
BL A8 A5/ @ c%%%a%b?)g?ﬁﬂ@kn%o?e—2—%];Itb%¥1vlﬁf—tblitgerrézri]r9e—1—

tarbaxylis a¢id ethybesterpy | - pi per azi ne-1 - car bonyl ) -1 Hi ndol e-
2-carbonyl]- piperazin- 1-yl} -2-methyl-propan- 1-one
(exanmpd g13ddmpdith dzwééhs&@tlh@ﬁ%ﬂl i 'aﬁﬁoér Rakembk la%o% §904-isopropyl-

?}}gf%zgle]t\}gcea(rgey )r ?%ggéglg%a@oxyﬁc tqirg)izgl\g?ldz Xample 1,
Intdréreldiatd B Lol oethoprartyinypipefinestoprfony theplesigddasddect ks a light-
BRIt MRS 2GR pRTYL | -piperazi - 1-y1)

Example 44

4-[1-Isopropyl-5-(4-isopropvl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-

piperazine-1-carboxvlic acid dimethylamide

The title compound was synthesized in analogy to example 22, from 4-[5-(4-
isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazine- 1 -carboxylic acid
dimethylamide (example 32) to afford the desired product as a colourless foam (68%).
MS (ISP): 497.2 (M+H)".

Example 45

4-[1-Isopropyl-5-(4-isopropvl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-

piperazine-1-carboxvlic acid ethyl ester

The title compound was synthesized in analogy to example 22, from 4-[5-(4-

isopropyl-piperazine-1-carbonyl)-1H-indole-2-carbonyl]-piperazine- 1 -carboxylic acid
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The title conpound was synthesized in analogy to
exanple 5, froml-{4-[5-(4-
WO 2@p0Ise3 - pi per azi ne-1-carbonyl) -1 H i ndol e- 2-2&r/BP299$/§51002
- pi perazin- 1-yl} -2-nethyl propan- 1-one (exanple 31)
and 3-chl orophenyl boronic acid to afford the desired

tb%%%&ir_ (ea 3 g)llrelp;}% I%é %E&%Wﬂe Eigs?rrpd gbérl(?(%?ct as'\élsco(lcl)ﬁgflfe)sé fo%?n‘l('S%%). MS
ISP(:298RI(YHdpyr i di n- 4-yl ) - 5- (4-i sopr opyl - pi per azi ne- |
-carbonyl) -l Hindol -2-yl| - (4-

cycl opr opanesul f onyl - pi pergggj%g-le syl ) -methanone The
title conpound was synthesized 1 n anal ogy to exanpl e

-5-(4-isapropyvl-pipe

Erboad]-pivetoriar banbiylit beitodol Sl | - et hanone

(exanmpl e 33) and 2-chl oropyri di ne-4-boronic acid to

affo : ' . as: | ; 0 %

X Fgﬁ;tlhg gglgﬁgﬁrfcﬁ%{% Sg’g{‘h%%&%ﬁn%ﬂ 339‘%%7 Por %pfle Sq}o(n? &—1%—(4%— |
[spPiopylcpiPerBinpyrdadibanyB- Liljindole-2-qaskamybipyiberpriperl acairxylic acid
ath g RRRYdhalphE 431:) 48l 22h¥dropfriiine-4-boronic acid to give the desired product
cycl.qpro an% on | - |(ﬁerq2| n- 1-?}& - met hanone The

29 ¢ e tashe Q@SO)SM?& el 2604 (M*dhal ogy to exanpl e

5, from (4-

cycl opropanesul f onyl - pi per Bzinmple 41 ) - [ 5- (4-i sopropyl -p

afford tl e a i

MBexapinp) L-cabexylic o ieghykest@Ex anpl e 39

[I-(3-Chloro-phenyl)-5-(4-isopropyl -pi perazine-|-carbo

nyl ) 1b kksblneieh 1)'1?—%4)1 ioL T4¢é’thoxycarb_onyl—}:)[iperlagine—l—calf]bonyl)—1—_il§|'(])propyl—1H—

cycl| opr opan - pi perazin-. 1- - met hano e

tridf’leég'é%}%ﬁ%ﬁi'i1ﬁ.&@%%}ﬁ't%kﬂé@@’hicﬁc‘éﬁﬁqt@gﬁy Fﬁ}efe@ﬁﬁgeo-lmmob

i ethyl@agetq#{10ml) was added 5M hydrogen chloride in ethyl acetate (5eq, 0.34ml)
cl opropanesul fonyl.- piperazin:1-yl)-[5-(4-] ropyl -

Eha] FREPRIYie B PA Bie Al taom tptrdlic TRPBREEE s

¢epamttdeto3Byneandnder cévuoedpreenwyt toaftomi theald Chisal toof dlfid dapdotected

06 ed€sh LR oMt Tl?ec‘so@idlvxiﬁg @ﬁ?gﬁ@%nfl%mcﬁﬁ}gﬁleth% (10ml) and
[ SP): 598.3 MH? +. Ex_anP e 40 .
triethylamine (0.1ml) added dropwise, followed after 10 min by acetone (10eq., 0.25ml)
and sodium triacetoxyborohydride (3eq., 218mg). The mixture was stirred for two days
at room temperature. Sodium bicarbonate was added and the mixture stirred vigorously
1h. The crude mixture was purified by column chromatography on silica gel (9:1
CHCI3/MeOH eluant) to afford the product as a white powder (117mg, 66%). MS (m/z):
512.4 (M+H)".

Intermediates

a) 4-[2-(4-Ethoxycarbonyl-piperazine-1-carbonyl)-1-isopropyl-1H-indole-5-carbonyl | -

[1,4]diazepane-1-carboxylic acid tert-butyl ester

To a mixture of 5-(4-tert-butoxycarbonyl-[1,4]diazepane-1-carbonyl)-1-isopropyl-
1H-indole-2-carboxylic acid (144mg) and 4-ethoxy carbonyl piperazine (leq., 53mg) in
acetonitrile (5ml) was added N-hydroxybenzotriazole (0.2eq., 9mg). The mixture was
stirred 5 min before the addition of N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide
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4-[1-(2-Chl oro-pyridin-4-yl)-5-(4-isopropyl -pi perazi ne
-l -carbonyl ) -1 Hi ndol e-2- carbonyl| -piperazine-

wa2e@ansyl i c The title conpound was synt hesi ZeGI/EP2008/051002

anal ogy to exanple 5, from 4- -(4-

I sopropyl - piperazine- 1- car bonyl)

EYA_%%}ﬂoPde n%' 131 ec?[ex %l'ﬂheé-gl)x L g%ls Qftedtwo ays A yrloom tempgrature
2he mudnrqcyyasu cofiprgagd bodmneducadlpdesswe ahd thadresiiee pertfiaddy column

a{rggﬁ%gréﬁly‘%d éll%%emlg%ib%%%édﬁ%o af%@d@lé@odué@l@ aft off-white

H)
vaql%b?%@guf%g@mwﬁ.(gd& éfﬂ/ﬁ KMﬂc@r azi ne-1 -carbonyl)
-1 H i ndol e- 2- car bonyl | pi perazin- 1-yl}
b 25 et dy-Bupix@aabonyl- 0ARdidR@artd- 1 lc@rboapaLiBshrepd-1H-indole-2-
t hesi zgd in anal ogy to exanple 22, froml-{4-[5-(4-
%g‘%}fygﬁﬁff-pl per azi ne- 1-carbonyl)-!
H- i ndol e- 2- car bonyl ]
- pi p€e azolutipn pf $~(2-teretbhrydxpeaspemd-11.d hazepxmarhicerbanyl) tleisopropyl-

@If{f ?GSiI% ch@arg(%ﬁfhE eddp &fizp&%r (@%O? 3%193[)'11@ %e?ra%?@t'@ﬁ(r@g %Oml)
{‘wﬂeyel @B%b%wmf ) g &cleéﬁmum Bydyoxife mogphsisyie (2ea-

1&84ng)3@l% Mhreﬁb&%hﬁéﬂ Beo USRP BdHth Yemperature. The solvent was

The titl
R SIS RN S DU L anresch SR AR g Shydrogen
py@isdpn phasphate sbhmpln -tpippkes. dhicraqlieots php&-d-eksapedpith efhyl
1 j-net
éc%?art%xz gg@ ihecc%%?l,? Cfg%ljh 'E'iag%g%%sg%a nggub(:r{%,a@gé;cp(gll%r MgSO4 and
i¢rodir Thegsu ed@amﬂ(let@% punBed bsplump3dromgmpphy-on silica gel (3:1

5@/ &hf‘l?acé]tate[eﬁlaglf]) b SOBFLIE prPAREESA H-hireGRIABNN 4k mg,
2-car I -pi peraZ| ne- 1- carboxylic acid
é%%l IM\% ézr) e Mt%é ‘conpound was synt hesi zed in
anal ogy to exanple 1, from 5-(4-isopropyl pi perazi ne-
tr sat-benBlijoxlddrborddl B4 Rliezapdexytirboad)-d-ikypdo pd NIH in ddée-2-

exa termedi ate b) and
arﬁ i Seid e L 5i perazine to afford the desired

product as a |ightbrown
To a solution of 5-(4-tert-butoxycarbonyl-[1,4]diazepane-1-carbonyl)-1H-indole-

2-carboxylic acid ethyl ester (1.55g, 3.5mmol) in acetonitrile (25ml) under an argon
atmosphere were added caesium carbonate (2eq., 2.44g) and isopropylmethanesulfonate
(2eq., 1.03g). The mixture was heated at 95 °C (oil-bath temperature) overnight. The
mixture was cooled to room temperature and evaporated under reduced pressure. The
crude product was purified by column chromatography on silica gel (3:1 heptane/ethyl
acetate eluant) to afford the product as a light-brown oil (1.6g, 93%). MS (m/z): 458.3
(M+H)".

d) 5-(4-tert-Butoxycarbonyl-[1,4]diazepane-1-carbonyl)-1H-indole-2-carboxvylic acid
ethyl ester

To a solution of 1H-indole-2,5-dicarboxylic acid 2-ethyl ester (3.08g, 13mmol) and
tert-butyl 1-homopiperazine-carboxylate (1eq., 2.657g) in DMF (50ml) was added N-
hydroxybenzotriazole (0.2eq., 360mg). After a five minutes, N-(3-
dimethylaminopropyl)-N'-ethyl-carbodiimide hydrochloride (1.2eq., 3.05g) was added

and the mixture stirred at room temperature overnight. The solvent was removed under
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solid (72% . M5 (ISP): 456.3 (M+H) +. Exanple 44 4-
[1-1sopropyl-5-(4-isopropyl -pi perazine-|I -carbonyl)

WO kddsiovrsed e- 2- car bonyl i pi perazi ne- 1-car boxyl i BCHEP2008/051002
di met hyl am de The title conpougf was synt hesized in
anal ogy to exanple 22, from4 5-(4-

%e?‘ﬁ?c{dsﬁ'g%sfé?ezﬁl%r ﬁ% Icrn%ﬁprocf:u%{ wasalyu%ﬁee_d bjy_f coluan chromat(a%ral%]hy on
ellieregeh {A: hhepteng eth dmottete3R)ant Jotoaffood thetplnedtmtgm 2 Bght-brown solid
Eﬁ.ﬂ%’%%ﬁ%é‘(&f‘))?ﬂ%‘.@@%ﬁ?ﬂm (68% . M5 (1SP): 497.2

MtH) +.  Exanpl e 45 4-

[1-1sopropyl -5-(4-isopropyl-piperazine-1 -carbonyl)
-IF+indole-2-carbonylipipe@%@ﬂﬁ%ﬁﬁl-carboxylic acid
ethyl ester The title conmpound was synthesized in
anallagyopyd-SeiaispprepA2)1,4] dﬁmpﬁﬂé B-dadbonyl)-1H-indole-2-carbonyl |-

b ngﬁaE%gyg'l-aﬁé é’%ehézg& g'g'gjzél’thgla ogny!) .
perazi ne- 1-carboxylic

aci dethyl ester (exanple 43) to afford the desired

pr odllbe¢ tidscampainslurdseyrthtozad i 8akpgy B xpmgR)47, o 4 [2-(4-

ﬁMTéfﬂ yldarbf SR ﬁerﬂz@ne 1- carbon 1)- 1 1sopropyl 1H- 1ndole 5-carbonyl]-
(2-Cnhl oro- g, opr.opyl 13 era2|ne
i

@&ZWT )—cqup_p)fyi.}a 6@1@ teyt- %u 1 ester ngﬁt -yellow so S (m/z):511.8
qanbphyll-plpera2|ne | -carboxylic acid ethyl ester The
title conpound was synthesized in anal ogy to exanpl e
5, from4-[5-(4- isopropy zi ne- 1-carbonyl)

- 1H i ndol e- 2- car bonyl ] -pbﬁgggf&%e= 1-carboxylic acid
et hyl ester (exanple 43) and.

2L £hl-6 A PG Az 1ng pje H- sl
BIrBOMATL- [ ﬁ@ d?azlﬂbﬁl@t I- yﬁu)ﬁ/Wc fagla%r( @919@ estc':YB ( | SP) 567 4
( FH) +. Exanp e - |-|sopropy| 5-(4-i sopropyl -

ze e- carb n - | Hindol e-2-car
pi peff% fiflacdn WV?@ %\@ddnéflﬂw Ké’set"%IPPLFoMéP?"mS (4-tert-
Blot{daciongt- 14]d1azepane 1- carbonyl) 1 1sopropyl 1H-indole- 2 carboxylic acid
35 BB BRI R RUREAEL ST SR BRI h 2581

(h4+ED

Example 49

(4-Methanesulfonyl-piperazin-1-yl)-{5-[4-(tetrahydro-pyran-4-vl)-[1,4]diazepane-1-

carbonyl]-1H-indol-2-yl}-methanone

The title compound was synthesized in analogy to example 47, from 4-[2-(4-
methanesulfonyl-piperazine-1-carbonyl)-1H-indole-5-carbonyl]-[1,4] diazepane-1-
carboxylic acid tert-butyl ester and tetrahydro-4H-pyran-4-one. Yellow gum. MS (m/z):
518.3 (M+H)".
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5-carbonyl]-[1, 4] di azepane-| -carboxylic acid
tert-butyl ester (195ngy, O Ilmmol) in ethyl acetate

W@ 1@810)582ms added 5M hydrogen chloride in et hyPCHER1088/€51002

(5eq, 0.34nl) dropwi se. The m xjure was stirred two
days at roomtenperature. The Ti xture was evapor at ed
to dryness under reduced PLESSU: L O afford the HCO
salt of the deprotected ami e 2 Sh of f-white sol i d.
The SO|Id was suspended in 1,2-dichl oronethane (10m )
A Mdihanesilfn ' dasHorid hpldi-indolef nEdrbowsd]-

af 4 %'[azgioan@j lnca%fo@ﬁ@ 588 erf- %Qﬁ/ﬂ estero 25m ) and sodi um
tri1acet oxybor ohydri de (3eq., 218ng) The ni xture was

stir d for two days at  roo erature. Eé& ?

bi carBoHLS IR dYahesit énﬁP PHF 19 Xpmplegya) trom 5-(4-tert-
bht@@ycatlﬁinyfl [ h4]dldzepaietidearbbog 4t H-indslePdcarboatic byid and 1-

9‘10 hanﬁu flg)n)(/)lmaﬁy 9% %F Egdroghls{'lhl @ff—%%ll \M%)O}Nee Q@W 534.4 (M+H)".

uan as a
(117ny, 6696. NB (mz): 512.4 (MrH) +. Internedlates
ng
B) S44-t¢r enaﬁmhcaarbpnwDﬂH malolendrgarpoxylic acid

-1- |sopropyl | H i ndol e- 5- carbonyll-
[, 4THé ﬁﬁ@&ﬁﬂﬁddﬂd%s@%ﬂl'eéé‘ed@ﬁ lafalb®f fo-Rbnyle £85,8Fond 8-@-tert-

xtur
E?H@&tha@%ny{) U bhrzepansiy Frpemd)- Y Hpdplarecarbextinarig eihyf ester.
Lighpbapy bk, M8dal/g: 28catMeyl i ¢ acid (144ng) and
4- et hoxy carbonyl piperazine (leq., 53ng) in
acetonitrile (5m) was addg roxybenzotriazol e
(0.2eqg., 9ny). The nixture—%%ﬁbgﬁgrred 5 mn before
the deltlonlof

&gﬁaggcghdkggdeﬁging)i The n1xture masistlrredvtmo B

days at roonmtenperature The mi xture was evapor at ed

unde re uced sure and t.he residue purjfied b
oot i B Gt SR R S R ahdan o reB bl Gl ROl -

tﬂhoﬂ;fcﬁﬂfodylt pipeprinductarbenydnl iafifidolkist @rlpowtief1,4]dRoemne-1-

%%%l)wthwflgg{]r?g%ﬁ ZsQ%r angwﬁbliﬁna(p aez Iél g‘h—gel}ow 801161 MS ()m/F) 482.4

(Mopbopyl - | Hi ndol e-2- carboxylic acid To a solutlon
of

5- (4-tert-butoxycarbonyl - [thifhddiagepane- | - car bonyl ) -1 -
i sopropyl | H indol e-2-carboxylic acid ethyl ester

£][2§%thoxvcmn31 &Qergz%é ?hée/l%o%if 1%? ugdlo?emi carbonyl]-[1,4]diazepane-

1-carboxvylic acid tert-butyl ester

The title compound was synthesized in analogy to example 47a), from 5-(4-tert-
butoxycarbonyl-[1,4]diazepane-1-carbonyl)-1H-indole-2-carboxylic acid and 4-
ethoxycarbonylpiperazine. Off-white solid. MS (m/z): 505.2 (M+H)".

Example 51

[5-(4-TIsopropyl-[1,4]diazepane-1-carbonyl)-1H-indol-2-vl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone

The title compound was synthesized in analogy to example 47a), from 4-[2-(4-
methanesulfonyl-piperazine-1-carbonyl)-1H-indole-5-carbonyl]-[1,4] diazepane-1-
carboxylic acid tert-butyl ester. Light-yellow solid. MS (m/z): 476.0 (M+H)".
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met hanol (10m ) and water (2m ) was added |ithium
hydr oxi de nonohydrate (2eq., 168ng). The m xture was

w@ri0sH02$23 wo days at room tenperature. The sol RENEP248%051002

renoved under vacuum and the rgsidue was quenched with
I M aqg. di hydrogen potassi um phosphate solution to pH
5. The aqueous phase was e t,rng £ 9 wWth ethyl acetate
(2x) and the conbi ned organ‘ pnaees washed with

br| ne, dr| ed over_ I\/gSCU and f||tered The crude

lgypiperazine-1-

%rbb%cgahe(ﬁlésté}ept ane/ et hyl acet ate el uant) to
afford the product as an off-white powder (644ny,

4209 m 430. 3
5- (@4"%%?@( Z %Wa"f’aééﬁéﬁll\“m {gedthaPQQ@b@ﬁéaﬁnpkaﬁbﬁﬂm [3-(4-
ethomcaﬂy)lnyll jﬂ-phrradmkﬁ-&-rb@@/ﬁ)bbﬂyhdde&%adbcﬁiyh Iyl 1,4diae¢pahe-1-

%ar %XY 1c a 18 ter% bu (l:gsrt —wl[n'lte Szﬂh& Ig[ZSe(B%l/n '470 SéMBLPrI?;I )-1H
-|ndoIe- 2- carboxyllc aC|d ethyl ester (1.55g,
3.5mml ) in acetonitrile (Emg_ﬁﬁlder an argon
at mosphere were added caesium carbonate (2eq., 2.449)
aNd-(h SeRrepy! MRl ianResikd- QRdLE V) A8 indole- 238bonYINSiperazine-1-
m xt ut e was he%ted t 95 0C (oil-bath tenperature)

e was cooled to roomtenperature
and evapor at ed under reduced pressure. The crude
pr odTik¢ titasomppuudi ved shythedtadrim agdipgnetcagmalehly, tram 4-[2-(4-

8@&1%3 %ﬁim&ﬁ gég&?ﬁﬁ@'ﬂ%fb%ﬁqﬂgj %ﬁ?ﬁéo?é - cgllb'“lé%glg) 16@‘3 zepane-1-

mb@mhgpad;tggbgty@ Rated) Light-ggllow solid. MS (m/z) 469.3 (M+H)
5-(4-tert-Butoxycarbonyl -[1, 4i di azepane-| -carbonyl)-I1H
-i ndol e- 2-carboxylic acid Iﬁ{elﬂﬁﬁtedl@&zt er To a solution of
| H i ndol e- 2, 5-di carboxyl ic acid 2-ethyl ester (3 08g,

])3 £ ﬁgqmﬁt ,LIQI 1n801695)5¥ar€onvl

DAY, D} FL
ldmmdmerizoirbmarhohed(t@t Bedfl est<360mg) After a five
m nutes, N-(3-

ﬂ;gf?g%# i I(glq}%l%ﬂysl'gs s%t]gg%%ﬁ)m gﬂglggﬂigee%ﬁﬂﬁ éz 47ﬁ) from 5-(4-tert-
hitterymaebagy] Hrfé]dhaéﬁpwqurbmé)réHurléoléxZewagwilc aqijend

pipkMek- MasbsSPYEad dUNESBII SEUE aThRE SARIUMS @Re):15she.3 (M+H)',
crude product ‘'was purified by colum chromat ography on

Example 54

[1-Isopropyl-5-(4-isopropyl-[1,4]|diazepane-1-carbonyl)-1H-indol-2-yl]-(4-

methanesulfonyl-piperazin-1-vl)-methanone

The title compound was synthesized in analogy to example 47, from 4-[1-
isopropyl-2-(4-methanesulfonyl-piperazine-1-carbonyl)-1H-indole-5-carbonyl]-
[1,4]diazepane-1-carboxylic acid tert-butyl ester. Yellow solid. MS (m/z): 518.3 (M+H)".



5

silica gel (3:1 heptane/ ethyl acetate eluant) to
afford the product as a light-brown solid (5.21g,

WO20dB/0999B3 (m z): 416.4 (M+H) +. Exanpl e 48 4- PCT/EP2008/051002

[1-1sopropyl-5-(4-isopropyl-[ ;44] di azepane-
1-carbonyl) -1 Hindole-2- car bonyl ] -

pi per azi ne- 1- car boxylic aqlgngyﬁe&hylan1de The title
compound was synt hesized i'nanalogy to exanple 47,

from4-[2-(4- dinethyl carbanoyl - pi perazi ne-
3 £-a-fsopyapyl-2-(1=iethpresplionyl {piperayies- b-csrbeaylhrdilyindole-5-carbonyl| -

1.4 ﬁlﬂe%@aa&%&xvﬁaaaewtbewmtgtert butyl ester.
Light-yelTow sol17d. M5 (nfz): 5I1.8 (M:H) +.

I nterjredjates a :

[2- (B lﬂ%m%lndb%wﬁlthﬁﬁlﬁéﬂaﬁﬂegx to_cgampsiityp) from >-(4-tert-
Buﬂomﬂﬂmyl 11,4] Hidzalﬁkm|eel-51-rbonyl) 1-isopropyl-1H-indole-2-carboxylic acid
eg c[P%E‘ ane%ul qné/ 1a %Iea%%l%%y\%g)ézgfér%ﬂ&!é}él?ezse dddl\/[tsgméf)b%’é/ Jtl (()M+H)
exanpl e 47a), fron15 (4- tertbutoxycarbonyl [1, 4]

di azepane- 1-carbonyl) - 1-isopropyl -

1H i ndol e- 2-carboxylic acid and pi perazi ne carboxylic
acid dimethyl amide. Off-white solid. M5 (nfz): 569.4
(MrH) +. Exanpl e 49

(4- Met hanesul fonyl - pi perazin-1-yl)-{ 5-
[4-(tetrahydro-pyran-4-yl)-[ 1,41 diazepane- 1-
carbonyli-I| Hindol -2-yll-nethanone The title conpound

was synt hesized in analogy to exanple 47, from

4-[ 2- (4- net hanesul fonyl - pi perazi ne- 1-carbonyl) -

| Hindol e-5-carbonyl] - [1,4] diazepane- 1- carboxylic
acid tert-butyl ester and tetrahydro-4H pyran-4-one.
Yellow gum MS (mfz): 518.3 (MtH) +.Internedi ates a)

4- [ 2-(4-Met hanesul fonyl - pi perazi ne- 1-carbonyl)

-1 Hi ndol e-5-carbonyl]- [I, 4] di azepane-|-carboxylic

acid tert-butyl ester




The title conpound was synthesized in analogy to
exanpl e 47a), from5-(4-tertbutoxycarbonyl-|
WO 20bBaivw2Epane- | - car bonyl ) -1 H i ndol e- 2- car boxyPCTVER29081051002

and 1- nethanesul fonyl - pi perazine hydrochlori de.

Of-white powder. M5 (nmz): 534.4 (MtH) +. b )

5-(4-tert-Butoxycarbonyl-[1, 4l di azepane-| -carbonyl)-IH

-indol e- 2- carboxylic acid Fhe title conpound was

synt hesi zed in anal ogy to exan%%e-47b), from

5- (4-tertbutoxycarbonyl -

| , 4] Hilazeptad éablets corisainipg)th¢ fellowiig ing2disarsiyer Pk intanabictiired in a

. .ght-browmn gum Ms (nfz): 386.4 (MH)

g@%ﬁliéaig{a ?H[ 5-(4-Cyclobutyl-[ 1,4] di azepane-

| - carbonyl ) -1 Hindol e- 2-car bonyl ] - pi per azi ne-| car boxyl

GoRalcHiset hyl ester The title conmpound wag.sypthesi zed

in analogy to exanple 47, from4-[2-(4- —
hOﬁycarbonyI-piperazine-l-carbony“-lH-indole-S—carbo

ﬁ%FTe=[1,4] di azepane- 1- carboxylic acid tert-butyl

ester and cycl obutanone. Light-yellow solid. M5 (nfz):

48@ndordidf)formulh fb)er medi at e 4- 10.0 mg  200.0 mg

[ 2- (4- Et hoxycar bonyl - pi perazi ne- 1-carbonyl)-

(N -5+ yl'l - [1,41 di azepane- 1 rhoxyl i

gg%% t #@ﬁ %gﬁppggter The title conpound mggglﬁg 4§5H%

synt hesi zed in anal ogy to exanple 47a), from

g.actpse Bydrpug oxycar bonyl - [ 60.0mg  70.0 mg

| , 4] di azepane-|-carbonyl)-I Hindol e-2-carboxylic acid

anﬁkﬂmeabboxycarbonylpiperazine.(]f-mhitelgghhg.IM%QIng

(mz): 505.2 (MtH) +. Exanple 51 [5-(4-1sopropyl-]

1 di azepaney .1-carbonyl)
¥¥ér¥%a%F§ﬁ§VPE¥?4-nethanesulfonylpiperazi%g5f?%l) 17.0 mg
- met hanone The title conpound was synt hesized in
avlagregyint seaaxtanpl e 47a), from 4-[ 2- (4- 1.5 mg 4.5 mg
met hanesul f onyl - pi perazi ne- 1-carbonyl) -

| (el eV gy car bonyl] - [1,4] diazepane- 420.0mg 350.0 mg

Film Coat:

Hydroxypropyl methyl cellulose 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 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.



carboxylic acid tert-butyl ester. Light-yellow solid.
MS (nmlz): 476.0 (M+H) +. Exanple 52 4-
wQ 200849388 pr opyl -[ 1, 4] di azepane- 1-car bonyl )PCT/EP2008/051002

-1 H i ndol e- 2- car bonyl i - pi per a_zgfpgs-l carboxylic acid

ethyl ester The title conmpound was synthesized in

anal ogy to exanple 47, from4-[2-{ 4-

et hoxycar bonyl - pi per azi ne- Efgg[&r%bé)nyl )

-1 Hi ndol e-5-carbonyl] - [1,4] diazepane- 1-

car bGapsuies cactathingetht fdlladwihg extetientCfah-behhdreifsoliied in VS
mz). 470.5 (MrH) +. Exanple 53 4- [5-(4-1sopropyl-[

O EMR BERREY T oot bonyl )

-1 H i ndol e- 2- car bonyl i - pi perazi ne-| carboxylic acid
' am de The title conpound was synt hesi zed i

dharl; o exanple 47, from4- [2-(4- Ber capsule

R CHTTBARRY [(r)pi per azi ne- 1-car bonyl ) 25.0 mg

-1 H1 ndol e-5-carbonyl] - [1,4] diazepane- 1-

K%rboxyl ic acid tert-butyl ester. Light-yellow sol isdo'

‘©fz): 469.3 (MrH) +. Internediate a) 4- 150.0 mg

[ 2- (4- D met hyl car banoyl - pi perazi ne-1 -carbonyl)

-Mhizé std@he- 5- car bonyl i - [, 4] di azepane-| - car boxyl i c20.0 mg

acid tert-butyl ester The title conpound was

? t hesi zed in anal ogy to exanple 47a), from 0 mg
-3?4-tert but oxycar bonyl - [1, 4] diazepane- 1-car bonyIES'

-1 Hi ndol e- 2-carboxylic acid and pi perazine-1

-carboxylic acid dinmethyl am de. Wiite solid. M

(mz): 527.3 (MtH) +. Exanple 54

[ | - | Shpeapydnedts(ae bisw@draadvhixed dndMill«di in@eppides of size 2.

1-carbonyl) -I1Hindol-2-yl] -(4-

nmet hanesul f onyl - pi perazin- 1-yl) -nethanone The title

conpound was synthesi zed i Bxafnple@y to exanple 47,

from4- [1-

i sopropyl - 2- (4- met hanesyl f | - pi perazi.ne-1 -carbonyl)

LT v IR SeVERR SIS the (Ol sBERRGLOT c ar boxyl i ¢

acid tert-butyl ester. Yellowsolid. M5 (mz): 518.3

(A duridesfifedhah €1)a) 3.0 mg

4-[1-1sopropyl - 2- (4- net hanesul f onyl - pi perazi ne-1-carb
r@ﬁ{k)‘tlr}el—l-i ndol e- 5- car bonyl | - ?go'(?mg

Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



[1 M di azepane-| -carboxylic acid tert-butyl ester The
title conpound was synthesized in anal ogy to exanple

WA T@p/0988edmM 5- (4-t ert but oxycarbonyl - [1, 4] di aRE€PEPZH08/051002
1-carbonyl) -1-isopropyl- 1H i pndol e-2-carboxylic acid
and 1- et hanesul f onyl - pi perazine hydrochl ori de. White
solid. M5 (mMz): 576.4 (M m51§§§nple A Fil mcoated
tabl ets containing the fol ngredi ents can be
manuf actured in a conventional manner: Ingredients Per
t abl &aft gddatine¢aps@ongsoigiving fthe oHaying ipgrpdieotsgamge pRoufactured in a
hWMhGs e hvshal 1 i ne cel lul ose 23.5 ng 43.5 ng Lactose
hydrous 60.0 ng 70.0 ng Povi done K30 12.5 ng 15.0 ngy
Sodi um starch glycolate 12.5 ng 17.0 ng Magnesi um
StAPSECR IS hy 4.5 ng (Kernel Weight) 120.0 ng 350.0
mg Fil m Coat: Hydroxypropyl nethyl cellulose 3.5 ng
Tdnponridodffetrhylhéhe gl ycol 6000 0.8 ng 1.6 ng Tal ¢ B5.Bmg
ng 2.6 ng lron oxide (yellow) 0.8 ng 1.6 ng Titanium
QE@6%Q%mQ-8 mg 1.6 ng The active ingredient is sieved

m xed with mcrocrystalline cellul ose and the

m xture is granulated with a sol ution of
gordrogengteayorabsacoile in water. The granulate is mi xédd mg
wi th sodium starch gl ycol ate and magnesi unst earate and

quiple3sdebgenatyd pladt iy nel s of 120 or 350 ngy 34.0 mg
respectively. The kernels are |lacquered with an

AQAYEBES oil 110.0 mg
Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.



solution / suspension of the above nmentioned film
coat . Exanpl e B Capsul es containing the foll ow ng

WO pgsegisent s can be nmanufactured in a convent i BCEHEP2008/051002
manner: | ngredi ents Per capsuj'vgg_Conpound of formula
(1) 25.0 ng Lactose 150.0 ny 1ze starch 20.0 ng Talc
5.0 ng The conponents are %ixgr\rlls% nd m xed and filled
into capsul es of size 2. Exanp I nj ection solutions
can have the follow ng conposition: Conpound of
f or nbachets kpn@indngifpe Gall aating mgtesidents ¢ag tReapifadured pmya
LN CARReRat e to obtain a final pH of 7 Water for
I njection solutions ad 1.0 m Exanple D Soft gelatin
capsul es caontai.ning the follow ng ingredients can b

(ﬁ-ﬂ?%dtﬁ ﬂrr?'ﬁlaéﬂconventional manner: Capsul e 580'0mg

contents Conpound of formula (1) 5.0 ng Yell ow wax 8.0
ngctdge fimgpoatled Soya bean oil 8.0 ng Partially 1015.0 mg
hydr ogenated plant oils 34.0 ng Soya bean oil 110.0 ng

Wl gty @dnicaRAul e COM@RL 1165 O o 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesium stearate 10.0 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 polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and the flavoring additives and filled

into sachets.
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Gelatin capsule Gelatin 75.0 ng dycerol 85 % 32.0 ny
Karion 83 8.0 ng (dry matter) Titaniumdioxide 0.4 ny

w0 e@s/ogssedle yel l ow 1. 1ng The active ingredi ent PEHEP2008/051002

di ssolved in a warmnel ting of 4 he other ingredients
and the mxture is filled into"soft gelatin capsul es
of appropriate size. The fi Idlgignssoft gel atin capsul es
are treated according to the usual procedures. Exanpl e
E Sachets containing the follow ng ingredients can be
manufactured in _a conventional manner: Conpound of

f or i Genppqursly ob thegeneret fegmulef i ne powder 1015.0 ny

M crocrystalline cellulose (AVICEL PH 102) 1400.0 ng
Sodi um car boxynetthyl cel lul ose 14.0 ny

Pol yvi nyl pyrrol i dpbne Magnesi um st ear ate
10.0 ng Fl avorGrig agd ) The active
ingredient is mxed ¢, mcrocrystalline
cel lul ose and sqghiamgsrboxynet hyl—cel | ul ose and
granul ated with m xture oéépoKyvi | pyrrolidone in
wat er. The granulate is mx th gnesi um st ear ate
and the flavoring additives and ™ N\ed into
sachets. Claims 1. Conpounds of the ganeral fornula
wherein Ais C(O O SO 2; )

wherein
A 1s C(O) or S(O)y

R' is selected from the group consisting of

lower alkyl, lower alkoxy,

cycloalkyl, lower cycloalkylalkyl,

lower halogenalkyl,

phenyl unsubstituted or substituted with one to three groups independently
selected from lower alkyl, lower alkoxy, halogen, lower halogenalkyl and cyano,
and

-NR'R’, wherein R* and R independently from each other are selected from lower
alkyl, cycloalkyl, lower cycloalkylalkyl, lower halogenalkyl and lower
phenylalkyl, or wherein R* and R’ together with the nitrogen atom to which they
are attached form a 5- or 6-membered heterocyclic ring optionally containing a

further heteroatom selected from nitrogen, oxygen or sulfur;

R>  is selected from the group consisting of hydrogen,
lower alkyl, cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
lower halogenalkyl, lower cyanoalkyl,
lower alkylsulfonyl,
lower alkanoyl,
phenylsulfonyl wherein the phenyl ring may be unsubstituted or substituted with
one to three groups independently selected from lower alkyl, halogen, lower

alkoxy, lower halogenalkoxy and lower hydroxyalkyl,
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Rl is selected fromthe group consisting of |ower
al kyl, | ower al koxy, cycl oal kyl, | ower

w@yoBogdsky | al kyl , | ower hal ogenal kyl, phenyl PCT/EP2008/051002

unsubstituted or substituted m%dh one to three groups
|ndependently selected frontlomer al kyl , Iomer alkoxy,

hal o eer}l’y r(l)sW%s it l asltll'é ed wrtglo Y3 ﬁ'iree rou 1n4c11 e’ndently
Ref tRE BOBPH

wher e en ent rom eac
sel ect @&tchddmm clmear abkly walogcly@bfmtt kydrpholowb rlower alkoxy, lower

cycl oaljky M&Shyl ﬂo%@@flalg%lnggﬁg b h a3 IR &%r lower hydroxyalkyl,

phenyl al kyl wher el n t oget her
ni t rog]é’tt’e‘éﬁlkﬁlﬁ‘tlfp%t‘%lot’%éﬁlkélﬁlélfodt)’{aé‘tﬂﬁe’d forma 5 or
6- nen@ﬁbggxa>gerocycllc r|ng optional Iy containing a

furt | t

Ul {Gper B La?@lo b s G LMo b BaHLr SR sfbsttuted
hydr ogeith ohemethred deglips 10§1qieodéﬂ¢yyl selettodom lower alkyl, halogen,
cycl Oa{%?gﬁl) %lé%)lhbhhﬁ (Nepé(l%%?( Y(ﬁ/\Le%% l(’ox{[c%%orn%% l(fvt;er halogenalkyl,

al koxyal

| ower l@myhslggq‘r@lkppcy loquérydmwdﬂtwlylowep h&m&:ﬂu@mﬂ @wi/ ower

mherelﬂkﬂgﬁﬁggeﬁﬁhoguﬁg may be unsubstituted or
substitute one to #hree gﬂps i ndependent

y
sel e%tte@awfaﬁwtbémedaqrwy stitpirl SBrPNe Q5P SETURS xjdependently

| ower $eddcaddrah koxet aBayl] 1dvaskalk oy diyaey, ahdeph ol amﬂ halogen;
unsubstituted or substituted mﬁth one to three groups

gﬂ gﬁgs s@%%t?% llft% S&leleg%(t)tfepg(\:l\(l)g{sg g ot )}rdr?%lr(lyhdloge%l 24§ néthyl
alkoxycarbo I, Iomer hal ogenal kyl , | ower
fral ogergadipselectaddygen hydroxyalkyl | ower al kyl sul f onyl

and | ower aIkyIsquonyIantno enzodloxolyl

Gl G2

wherein

R® is selected from the group consisting of lower alkyl, cycloalkyl, lower

cycloalkylalkyl and a heterocyclic ring containing oxygen;

R” is hydrogen; or R® and R’ together are —(CH,)m-, wherein m is 3 or 4, and are
bonded to each other to form a ring together with the carbon or nitrogen

atom to which they are attached;
n 1s 1 or 2;
p 1s 1 or 2;
R®  is hydrogen or lower heterocyclylalkyl;

R”and R" independently from each other are hydrogen or -NR''R";
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| ower phenyl al kyl, wherein the phenyl ring may be
unsubstituted or substituted with one to three groups

wo pwspgisaent |y sel ected from |l ower al kyl, hal oBEHEP2008/051002

cyano, norpholinyl, |ower alko¢K | ower

al koxycar bonyl , Iomer hal ogenal kyl , | ower

hal ogenal,koxy pse ntl 4 N lov\\/f\e/:erralkyi Ky 4oggtlher D the
and omer al yF amiho. Cand fet'e

unsubst i Rittogen aiprrsmbshlph thegs drevattahh@hfermra 5t \m 6gmompered saturated
i ndepen dﬁa&]oY Fie Irﬁ%toﬁqoﬂe[lgmoh&mf% 2kkler hlef%%rtorﬁlsg@&é(d from

cyano, norpho I nyl hal ogen; I's selected from
t he grou%m@éﬁkﬂ§ﬂ$ﬁg”éﬁ Wydrogen hal ogen and net hyl ;
Gis a group selected fromwherein R6 is selected from

hfeplgiralapeiiohldi sépigblotallsan@tofal kyl , cycl oal kyl, | ower
cycl oal kyl al kyl and a heterocyclic ring containing
oxygen; R7 is hydrogen; or R6 and R7 together are -(CH

2m. : .
ot et CTpSIR Bt et P ackordit ot WG 2 168
nitrogen atomto which they are attached nis 1 or 2
pis 1 or 2 R8 S drogen

het ef-dee forrrr@? e ﬁowéréreeln dbgrayAfiy 6t kach
ot her are hydrogen or -NR 11R12 ; R11 and R12

i ndependently from each ot her are | oner al kyl or

t oget.N@rmpédrhls b rmiula Dgesrdadgmm ang ond bE Hainkelytod, @herein R' is

a d fornra 5- ered saturated
ﬁ&nggg cI egouPc%mmuéigg contai ning a further

hetehmatdkﬂsbhemﬁ%@xmronrn|trogen oxygen or sul fur;
and @Qﬁhﬂgpeutlcally acceptabl e salts thereof. 2.
nds ‘of formula | according to claim1l1, wherein A

i s srle)nzl uleubeaﬁﬁémégb%rutﬁ%rvﬁbroaw o HuesrerAyindepeadanthy
1, whegeRictedArdrd 16k Palkyl, lower alkoxy, halogen, lower halogenalkyl and cyano,

and

-NR'R’, wherein R* and R’ independently from each other are selected from lower
alkyl, cycloalkyl, lower cycloalkylalkyl, lower halogenalkyl and lower
phenylalkyl, or wherein R* and R’ together with the nitrogen atom to which they
are attached form a 5- or 6-membered heterocyclic ring optionally containing a

further heteroatom selected from nitrogen, oxygen or sulfur.

5. Compounds of formula I according to any one of claims 1 to 4, wherein R is

selected from the group consisting of lower alkyl, cycloalkyl and phenyl.

6. Compounds of formula I according to any one of claims 1 to 5, wherein R is

lower alkyl or cycloalkyl.

7. Compounds of formula I according to any one of claims 1 to 4, wherein R is
-NR'R’, wherein R* and R’ independently from each other are lower alkyl or wherein R*

and R’ together with the nitrogen atom they are attached to form a piperidine ring.

8. Compounds of formula I according to claims 1 or 3, wherein R' is lower alkoxy.
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4. Conpounds of formula | according to any one of
claims 1 to 3, wherein RL is selected fromthe the

w@e@apIsaonsi sting of |ower al kyl, |ower al koxyPCI/EP2008/051002

cycl oal kyl, phenyl unsubstitutgd or substituted with
one to three groups i ndependently sel ected from | ower

alky r_al hal agen, | ower. _ha
cyano j@& rﬁ% Epor}{‘f\kkl]a laaccgrdﬁigdto Gigone 1& (ggln 5 nftoyé w%erem R is
@&@dehheﬁh®®euseb@mﬁmgthvhpg@mer al kyl , cycloalkyl

| owe a enal k I and | ower
rOV\%I)/%I/(FJI !: aM?ﬂéY%‘J &g%ﬂéﬁ%ﬂk %get he¥ wth the

phen
nitr%@@h ﬁ?éﬂ?ﬂﬁ'mhlch they are attached forma 5- or
f Edndmett&ueax& Ismssurtmg@]yveatdn@ RatHryYe &@0pSInAL G dantly
urt er heteroat om s romnitro
sut 1 or g Eadis it ShBRercano eoR i T e rgver
of cl aalkexytartbond, 10Weehdbg|eri‘a’]1<yl %mlkehigemhl]ﬁwmeMEhydroxyalkyl,
group p*@r and
pheny I&Q%§M%@aﬂgnld 0 or nﬁ%ﬂﬁf&%@%ﬁ? |ng to any one
of cpmdﬁ Ullsqbétltﬁted\MIéﬂb‘itﬁUtF&l with dngwetwalgkapips srdependently selected
cycl oafrgﬁhl lowér alﬁq %%Pﬂﬁo:@f cyaBb mﬂbﬁ)ﬁohﬁ CRtdiaRgeh 0 any

one of clains 1 to 4, wherein RL is - R, wherein R

and R |ndependently from each ot her are Iomer aIkyI or
wher R and ,R5.f oget her wi,th the nltr

oo B0 Lonna S of loPAble eIk thany Pht o @ e 1B Tun g tin R i

bﬁhﬁgmnula | according to clains 1 or 3, mhereln Rl is
| ower al koxy.9. Conpounds of fornmula | according to
any one of clains 1 to 8, wherein R2 is selected from

the g %[ﬁﬂﬁﬁk ot fo?lglufﬁflaa{&’(qjaﬁ‘%eta 'anir gig@v\gfr @%l‘rﬁéll to 9, wherem R’ is

cycloa I ower cycl oal kyl al"kyl , al ogenal kyl,

h? kyk, nsubstltuted or substituted with one to three
groups i ndependently selected from | ower alkyl,
hal ogen, cyano, norpholinyl, |ower alkoxy, | ower

12. Compounds of formula I according to any one of claims 1 to 9, wherein R” is

phenyl unsubstituted or substituted with one to three groups independently selected

from lower alkyl, halogen and lower halogenalkyl.

13. Compounds of formula I according to any one of claims 1 to 9, wherein R* is
pyridyl which is unsubstituted or substituted with one or two groups independently

selected from lower alkyl and halogen.

14. Compounds of formula I according to any one of claims 1 to 13, wherein R’ is

hydrogen.

15. Compounds of formula I according to any one of claims 1 to 14, wherein G is

7

R

RG—N>\__\HN§

n

Gl
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al koxycar bonyl , | ower hal ogenal kyl, | ower

hal ogenal koxy, | ower hydroxyal kyl, | ower al kyl sul fonyl
wa@pwshesres al kyl sul f onyl am no, and pyri dyl PCT/EP2008/051002
unsubstituted or substituted §h one or two groups
|ndependently sel ect ed fron1|omer aIkyI | ower al koxy,
)/1%%81 R 1F seg%cged f é{IlIl tﬁ% %rouﬁ gsglungfo? lcrwern.ﬁ(yg cycﬁo%ﬂyl lower

mhqaéwtalm anga hy@rm;g@m rlrglconcamlmtpg ongsnoR’ i bydroken, and n is 1 or 2.
according to any one of clains 1 to 9, wherein R2 is
| ower al kyl. 12. Conpounds of formula | according to

any eneddhpdinds BBfotmuR 1%ccMABTgab AnfR8né §f BNBRWI to 15, wherein R® is
nsub titu $©q§r sub t ut ed mnth one to three groups

NEep ﬁbé 8f§@? ‘PPHﬁ?Yomer al kyl , hal ogen and
| oner hal ogenal kyl . 13. Conpounds of fornula I
according to any one of claims 1 to 9, wherein R2 is
pyr i thIContpasinds of fomswbstdcterded toang absof daitred teil6hwherein R® is
%%wzrgroups I ndependent|y selected from |l ower alkyl
ogen. 14. Conpounds of fornmula | according to
any one of claims 1 to 13, wherein R is hydrogen. 15.
Cbnpounds of for according to any_qgne of clai .
1 t ol&-onypreings A “iné}laél RRIFIETOREY Pae SEAIREIsddofy gifferein nis 1
the group consisting of |ower alkyl, cycloal kyl, |ower
cycl oal kyl al kyl and a heterocyclic ring containing
oxy g&h Coarrpausdhyfifoomel, | aateldingite aty one af cldibs 1Gortpowinesin n is 2.
of formula | according to any one of clains 1 to 15,
wherein R6 is | ower al kyl, cycloal kyl or
tetr I
aCCO%%ﬂ?@fngﬁy %)rr]%aﬁgl I%ME{F[? a%l{é oflpl")ff@v\%%glrsell tﬁ 14R,6whereln Gis
I sopropyl. 18. Conmpounds of fornﬁba | according to any
one of clains 1 to 17, whrRRei n is 1. 19. Conpounds
of formula | according to a e of clains 1 to 17,

wherein nis 2. N_§
R' p

G2

wherein p is 1 or 2;
R®  is hydrogen or lower heterocyclylalkyl;

R”and R" independently from each other are hydrogen or -NR''R'%; and R"' and R"
independently from each other are lower alkyl or together with the nitrogen atom
to which they are attached form a 5- or 6-membered saturated heterocyclic ring
optionally containing a further heteroatom selected from nitrogen, oxygen or

sulfur.
21. Compounds of formula I according to claim 1, selected from the group
consisting of

[1-(2-chloro-pyridin-4-yl)-5-(4-isopropyl-piperazine-1-carbonyl)-1H-indol-2-yl | -(4-

methanesulfonyl-piperazin-1-yl)-methanone,



20. Conpounds of fornmula |I according to any one of

clains 1 to 14, wherein Gis G2 wherein pis 1 or 2
WOR008993893Ir ogen or | ower heterocyclyl al kyl ; ROPGEHEPRI051002

i ndependently from each ot her gre hydrogen or -NR

11R12 ; and R11 and R12 i ndependently from each other

r with the n|t N 4at o
rﬁ\}ﬁ&c_ﬁh f)ho ﬁ a?{ 150 yP§ erdzine carb ?T%e d§1
é@p@nhm@dshebembpymnvulrﬂﬂgmewan@nalIy containing a
further heteroatom sel ected from nitrogen, oxygen or

?Jbéﬂ%nesaﬁfonwm Af-[ -05-thbfo- i)hé}%og i RG ke pHeMzine-1-

sel ect ed t he grou consi s
f@b?@ﬂkhﬁdpéon' Vilgnethangne - 5. ( 4- |sopropyl pi per azi ne-
-carbonyl)-lk#rndol 2-yl]-(4-
5 hlB(J?alﬂeﬁﬂbf'mhyM—— ) perazépropyll-pipdrazine-1-carbonyl)-1H-indol-2-yl]-[4-

I chl or.o- 4-i sopropyl - pi peraz
nE car lbonﬁﬁln?$311 ddﬁfﬁxﬁQﬁnonE4- (pi peridi ne-
1- sulfonyl) -prperazrn- 1-yl] -nmethanone,
{41 hepremSuidfientybpyi [d el diazapane-yicprtony) Sreindalo2 shdepyl]-

})lpéra%eus@mapmkaaaraﬁryﬁzétae | carbonyl)- | Hindol -2-yi]
- et hanone

2-ch] d 4- -pi I ne-|
Elcar(-)ﬁr&%r -%3-(?}5 i ?lbﬁkﬂyaz)er%egrér 8 rlﬁﬁﬁém@éﬁ@&ﬂé@% )
10 mpthaeeaiionyl-dipyth}in- Ivg) hanbaened -
[1-1sopropyl-5-(4-isopropyl-[ 1,4] diazepane-1

%fg@%§§¥%%¥%g%%%%%§§ﬁl§ﬂ§2ﬂ%8ethyl ester,

[1-1sopropyl-5-(4- isopropyl [1,4] diazepane-1
-carbonyl) -l Hindol -

met h&h @s]mop@p,ﬁqr the B’@PH@FWIG q_fs c}qn}po_u@é{, PesAEtiBg toy one of claims 1

RhAr MACAUroead tompekept abl e sal ts thereof. 22. A
process for the nmanufacture of conpounds according to

any %newgmgacohg%undoef 1ﬂ¥ﬁ'0h process conprises

O
O
\ II
R® N OH
\2
15 R ;

wherein G and R’ are as defined in claim 1 and R” is hydrogen, with an amine of
the formula III

H—N  N—A 11
_/

H

wherein A and R' are as defined in claim 1, in the presence of a coupling reagent

20 under basic conditions to obtain a compound of the formula A



a) reacting a conpound of fornmula Il wherein G and R

are as defined in claiml1l and Ris hydrogen, with an
wW@rios@9se3 the formula 111 .RL HN N-A |11 wherBCHER083$1051002

Rl are as defined in claim1, in the presence of a

coupling reagent under basic conditions to obtain a

conpound of the fo. la | Awherein A, Rl, R3 and G are

as defined in claii 1 and R2 is hydrogen, and

optionally transfer(ingynto.a corgound of formula IB

wherein R2 is a @roup

t han hydrogen, and if

dgef Nged Merein beﬁ&re ot her
obtained into a phd

coyverting e conpound
addition salt; or, alternativgty,/(b) rgacting a

ally ddeept abl e aci d

compound of formula IV wherein A \Rl &nd R3 are as
defined in claim1 and R2 is hydrogeny wWth an am ne
of the formula VA or VBV A V B wherei ARRto R10, n
and p are as defined in claiml, in the presence of a
coupl ing.r ent upder basi.c condi.tions, to obtain a
conpehAdEIERR' s Gres R frEmar i R e Rt o
aptiatetly madsfemingliaiora cbngrdnBdf fenhwdiBbgen, and
optionally transferring into a conmpound of forrmula IB
wherein R2 is a grQup as defined herein before other
t han hydrogen, and]lif desired, converting the conpound
obtained into a g aPg ~~."ﬁ\ly (@cept abl e aci d
addition salt. 23. gyecdf ding to apy one of
claims 1 to 2 1 wheg e Ur ed a process
according to clai ® 22. 74. ay mageut Ncal conpositions
conprising a conpound accor dilg téLf?y one of

N

\

A—R

1

wherein R” is a group as defined herein before other than hydrogen,
and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt;

or, alternatively,

b) reacting a compound of formula IV

@)
@)
HO
N v
R’ N N
\ 2
S,
N
\ 1
A—R

b

wherein A, R' and R? are as defined in claim 1 and R” is hydrogen, with an amine of
the formula VA or VB
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claime 1 to 2 1 as well as a pharnmaceutically
acceptabl e carrier and/or adjuvant.?25. Pharnaceuti cal

W@ 09p0%3823 ons according to claim24 for the trREI/ERVS/051002

and/ or prevention of diseases_&$jch are associ ated
wi th the nodul ati on of H3 receptors. 26. Conpounds
according to any pne of clains 1 to 2 1 for guse as
t herapeutical |y Bgtive substances. 2. Co unds

according to any o f clainse 1 to 2 r use as
t herapeutical Ly gctiveysuhstances for f{he eat nent
and/ or preventi on\of sedses @hich, agsvci'at ed
with the nodul atio H3 recept orR. 28! nmet hod for

the treatnment and/or eventi on of di seases which are
associated with theV dul ati on of H3 recgeptors,
conprising the step Of adm nistering a therapeutically
active anmount of a conpound according to any one of
cl ai wherkint R t2 RL°, naand thareasddfaiedgn drinam; imethe presameedf a coupling
" . f [ ny one
B S erinic OGaiS g B g AR D A S E B LT DS
for the treatnent and/or prevention of diseases which
are associ at ed mﬁtl t he nodul ati on of H3 receptors.
30. The use accordifng tascl aim 29 dhor the treatnent
and/ or preventidﬁ of YyN\31.//A nethodILor t he
treatment or preventi S| in a human being or

ani mal , whi ch net R3d '-risﬁs adfimistering a
therapeutically effective amgght Of a yonpound of
formula | according to any one of \cla¥ns 1 to 2 1 in
conbi nation or association with a thekapeutically

ef fecti ve anpbunt of a conpound sel ect ed—fRom t he group

consisting of a lipase inhibitor, an anorectic agent,

a selectiv erot opi.n_reupt.ake. i nhi bitoy,2.and,an agent
hat "Bl 4F ok Rl Bt FRTB Pt i LR w8 e R35e
oftiamaptmansierrog iploevempocondof fargypda I3 di abetes in a
human being or animal, which conprises adm nistration
of a therapeutical by effective anobunt of a conpound of
formula | according to any one of clains 1 to 2 1 in
conmbi nation or agsSoChat IR\ h a‘PherapeuticaIIy
effective anmount of a [ <

of a conpound of ggr' ﬂcordiﬁ to any one of
claims 1 to 2 1 f \
© L
N
\ 1
A—R

wherein R” is a group as defined herein before other than hydrogen,
and if desired,

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

23. Compounds according to any one of claims 1 to 21 when manufactured by a

process according to claim 22.

24. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 21 as well as a pharmaceutically acceptable carrier and/or adjuvant.
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15

20

25

the preparation of a nedicanent for the treatnent or
prevention of obesity in a patient who is al so

WO 2@e9isey) treatnent with a |ipase inhibitor. BAI/ER1968/051002

use of a conpound of fornula j6ﬁpcording to any one of
claims 1 to 2 1 for the preparation of a nedi canent

for %g] %ht rrn?\%a]ctelquatl C oﬁlggsrit?(\)/nesnatclcooraint%fto tclt%PIS ZLI Ifor.dt%lg l?r%glt%’lsenlt Qnd/ or
a patien 0 I'S al'so receiving Preatnent W an
prevéntdinadfeliscaseagbivh. ar@&sociited wah thé madolbipoehti3aceptors.
formula | according to any one of clains 1 to 2 1 in

t he manufacture of a nmedi canent for the treatnent or

pr eveidodipRindsi&blRhg &MdSredf AaRAd | &1 R Asd & tBérSPeutically
receiving treatment wth a lipid | owering agent. 36.
9ive AR Bonpounds, processes and nethods as wel | as
the use of such conpounds substantially as descri bed
herei n before.

27. Compounds according to any one of claims 1 to 21 for use as therapeutically

active substances for the treatment and/or prevention of diseases which are associated

with the modulation of H3 receptors.

28. A method for the treatment and/or prevention of diseases which are associated
with the modulation of H3 receptors, comprising the step of administering a
therapeutically active amount of a compound according to any one of claims 1 to 21 to a

human being or animal in need thereof.

29. The use of compounds according to any one of claims 1 to 21 for the
preparation of medicaments for the treatment and/or prevention of diseases which are

associated with the modulation of H3 receptors.
30. The use according to claim 29 for the treatment and/or prevention of obesity.

31. A method for the treatment or prevention of obesity in a human being or
animal, which method comprises administering a therapeutically effective amount of a
compound of formula [ according to any one of claims 1 to 21 in combination or
association with a therapeutically effective amount of a compound selected from the
group consisting of a lipase inhibitor, an anorectic agent, a selective serotonin reuptake

inhibitor, and an agent that stimulates metabolism of body fat.

32. A method of treatment or prevention of type II diabetes in a human being or
animal, which comprises administration of a therapeutically effective amount of a
compound of formula [ according to any one of claims 1 to 21 in combination or

association with a therapeutically effective amount of an anti-diabetic agent.
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33. The use of a compound of formula I according to any one of claims 1 to 21 for
the preparation of a medicament for the treatment or prevention of obesity in a patient

who is also receiving treatment with a lipase inhibitor.

34. The use of a compound of formula I according to any one of claims 1 to 21 for
the preparation of a medicament for the treatment or prevention of type II diabetes in a

patient who is also receiving treatment with an anti-diabetic agent.

35. The use of a compound of formula [ according to any one of claims 1 to 21 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.

36. The novel compounds, processes and methods as well as the use of such

compounds substantially as described herein before.

X%



