-1- CYCLOHEITL PIPERAZINYL METHANONE DERIVATIVES AND
THEIR USE AS HISTAMINE H3 RECEPTOR MODULATORS The
present disclosure is concerned with nbvel cyclohexyl piperazinyl
methanone derivatives, their manufacture, pharmaceutical compositions
containing them and their use as medicaments. The active compounds of

CYCLOHEEreTerR A SSIIS Ersasqige RERAVICIVRE ohosITHETR CihckliBDSIRrENE H3
RECEFT{R gErHBGII9®Re present disclosure relates to compounds of the general

formula CNRyal 3 RANN~R1 Is R wherein sis 1or2;R'is selected

from the group consisting of lower alkyl, cycloalkyl, lower cycloalkylalkyl,

lower cyanoalkyl, lower allcylsulfonylalkyl and tetrahydropyranyl; R"is

hydroeiesriIbiar atky, IROTs SRttt Trstvol v gfebas é ovssaimnybmethanone
ddmdepgenianenaligbdowehbalogenallal clawss sxyRHMiARG IOWERIand their
us%y%nrggc!lli(ga!m‘%%s.lSﬂsaglzgc%s(?cfﬁgéﬁ'omﬁig E)%R?CF%@%% ”&%élf S (f:eH% rgsg{gf’in treating

wherein mis 0, 1 or 2 and wherein the aryl fing is unsubs ituted oF _ =
obgsHEmRARIRFRISME N0 or three groups independently selected from

lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower

alkdRdsEHE olfie RrspBaindplomrsictiieA sutonyiotswWep! the general formuia

halogenalkylsulfonyl, lower halogenalkoxy, lower cycloalkylalkoxy and

lower hydroxyalkyl, -(CHI)D-hetero [, wherein nis 0, 1 or 2 and wherein

the heteroaryl ring is unsubstituted by substitutedgidth one or two groups

independently selected fro er alkyil halogén, lower halpgenallicyl,

cyano, lower alkoxm,%lgwer oyl, WQ 20Q7{080140 1
PCT/EP2007/050034 2" benzdyl, carbampyt, lowgl alkylsulfonyl, lower
halogen alkylsulfonyl, lawer halogenalkoxy, ower cycloalkylalkoxy and

lower hydroxyalkyl,

wherein
8 islor2:

R'  isselected from the group consistin g of Jower alkyl, cvcloalkyl, lower
cycloalkylalkyl, lower cyanoalkyl, lower a]kgrlsulfonylalkyl and tetrahydropyranyt;

R'™ ishydrogen or lower alkyl;

R®  isselected from the group consisting of hydrogen,
lower alkyl, lower halogenalkyl, lower alkoxyalky! and lower cyanoalkyl;

R’ isselected from the group consisting of

—(CHz)w-aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanovi, benzoyl,
carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy,
lower cycloalkylalkoxy and lower hydroxyalkyl,

—(CHz)p-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is
unsubstituted or substituted with one or two groups independently selected from
lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,
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indanyl, 1-oxo-indanyl, -CO-(C3-Cg)-alkyl, 5-CO-(CH2)p aryl, wherein p
is 0, 1 or 2 and wherein the aryl ring is unsubstituted or substituted with

WORe7/08@ 4r three groups independently selected from lower BAK/EP2007/656034

halogen, lower halogenalkyl, cyano, lowey alkoxy, lower alkanoyl, benzoyl,
lower halogenalkoxy and lower hydroxyalkyl, -CO-(CH2)q heteroaryl,
wherein gpig, @aibamnad And waaikinsthits helld ieaiy hihgds a kQinnsubatitobad
or supstit ' r ' t rom lower
aIIcyI?%%I‘%ggeg]r%zslo ’z%?glgg%%a %aggﬁﬁgﬂﬁ&%ﬁ%}%ﬁfé%ﬁﬁ%ﬁalkanoyl,
benzeyaiewerdalagenalkoxy and lower hydroxyalkyl, and CO-NR4RS5; or
R2 and R3 together with the nitrogen atom to which they are attached
form-&'6- G605 tltethbered heterocyclic ring that is condensed with a

phenylri id phenyl ring bei nsybstituted or substityted by one, .
o SRS T HBHERRY, LEoa e TR0 L A o Ay wtcd
and InalegetiitRadisveblestedvropi thecg esopreondisimg afthyahlegen flowmdpwer
alkyl.alevieh aleaenaliyhaloweratkDeyaly! 18adlavek¢yerealtind RS s oyl,
selecltg‘gel;rdggiot §1%§<%%§r Ca%laji ‘thi]ggh%dllgxw%%%allkyl, aryl unsubstituted or

n

substituted withi one, two or three groups gp’endently selected from
loweraibyiCralndeneiowsr, Raloaanglkyb, G WREAHOMA hlQWehryl ring is
alkano enzyoyl. lower.halogenalkoxy and lower hydroxyalkyl,.and 2
oo B B Qe 2 L D RA A P s

substititeicrilith helreat t\ﬁ’/‘df’@%%}/ﬁgqﬁ@@% RERHy s akarolerTenadkanoyl,

alkyl bealegenolew@eibeingenalkyh ¢yane; laderxgiibxy alodver allcanoyl,
benz?él, lower halogenalkoxy and lower hydroxyallcyl; or 30 R4 and R5
toget Pk ﬁ‘]éQﬁtrogen atom to which they are attached form a 4-, 5-, 6-

iy E&fﬁg%?&ﬁﬁ% ng 6238%%%‘1% ri%%’%ﬁot%a&%igﬁ%%inz'}% Ae 4 5. or 6-
eteroatont se ec‘?’é rom r_ut%ogenz oxygen or su.¥ur, a Su |ny gI’Ol:lp ora )
sulforytgrstips! BaierpredioEiditdhly penegird ISR IRRE Y sigsttidad gyl ring
one, bl QuiieRtigIAdns depandeniyselecied frardewamalodependently

ha'o%%féc%'%%@?}%‘w&% ,%i%‘g/ 5§§¥m'@l§’eﬁ%£‘é§ﬂr°"ya'ky" lower

alkoxy, oxo, phenyl, benzyl, pyridyl an

R* s selected from the group Consisting of hydrogen, lower alkyl, lower halogenalkyl,

lower alkoxyalkyl and lower cvanoalkyl;

R® s selected from the group consisting of

lower alkyl,

aryl unsubstituted or substituted with one, two or three groups independently
selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy,
lower alkanoyl, benzyoyl, lower halogenalkoxy and lower hydroxyalkyl, and

lower arylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower
halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy
and lower hydroxyalkyl;

or

R*and R® together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocyclic ring optionally containing a further heteroatom selected
from nitrogen, oxygen or sulfur, a sulfinyl group or a sulfonyl group,
said heterocyclic ring being unsubstituted or substituted by one, two or three

groups independently selected from lower alkyl, halogen, halogenalkyl, cyano,



carbamoyl, or being condensed with a phenyl ring, said phenyl ring being
unsubstituted or substituted by one, two or three groups independently
selected from lower alkyl, lower alkoxy and halogen; and
pharmaceutically acceptable salts thereof. According to a first aspect,

there is provided com nds of the general formula .O Rtal 1z R
S e o B S P B e ot s,
cSERBEIRYE, ®wer cycloalkylalkyl, lower cyanoalkyl, lower alkylsulfonylalkyl
anelrigtrahysiedyvany Micishyasoges shdoweinlivdinR 2isaaieaied tem

t isting o r.halogenalkyl, lower
o e N LR B .
CHITSEARE Bf 1eib3inAgaRyl, wherein m is 0, 1 or 2 and wherein the aryl ring
is unsubstituted or substituted with one, two or three groups

and phaspertontlyssiectalilireritsdyveealkyl, halogen, lower halogenalkyl,
cyano, lower ~alkoxy, lower alkanoyl, benzoyl, carbarnoyl, lower
alkyissidionylo e halegematsyispitaniddlowephalogenalkguyslawermula
cycloalkylaikoxy and lower hydroxyalkyl, -(CH2), heteroaryl, wherein n is
0, 1 or 2 and wherein the heteroaryl rikg is unsubstituted or substituted
with one or two groups independently gelected fror’rleNer alkyl, halogen,

plwer aikanoyl, benzoyl,

er halogenalkylsulfonyl, lower
halogenalkoxy, lower cycjpalk oxy and er hyelroxyallcyl and
wherein the heteroaryl graup is selected fro Sryl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, threnyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl,
imidazolyl and pyrrolyl; indanyl, 1-oxo-indanyl, -3a- -CO-(C3-C8)-alkyl,
whe@d(CH2)P aryl, wherein p is 0, 1 or 2 and wherein the aryl ring is
unsubstituted or
[y istor2;

R'  is selected from the group consisting of lower alkyl, cycloalkyl, lower cycloalkylalkyl, lower
cyanoalkyl, lower alkylsulfonylalkyl and tetrahydropyranyl;

R™ is hydrogen or lower atkyl;

R?  isselected from the group consisting of hydrogen,
lower alkyl, iower halogenalkyl, lower alkoxyalkyl and lower cyanoalkyl;

R’ is selected from the group consisting of

~(CHa)m-2ryl, wherein m is 0, 1 or 2 and wherein the aryi ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyanc, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl, lower
alkyisulfonyl, lower halogenalkylsulfonyl, lower halogenatkoxy, lower cycloalkylalkoxy and
lower hydroxyalkyl,

~(CH,) -heteroaryl, whereinn is 0, 1 or 2 and wherein the heteroaryl ring is unsubstituted
or substituted with one or two groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl, lower
alkylsuifonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower cydoalkylalkoxy and
lower hydroxyalkyl and wherein the heteroaryl group is selected from furyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl,
imidazoly! and pyrrolyl;

indanyl, 1-oxo-indanyl,



substituted with one, two or three groups independently selected from
lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower
allcanoyl, benzoyl, lower halogenalkoxy and lower hydroxyalkyl,
-CO-(CH2)q heteroaryl, wherein q is 0, 1 or 2 and wherein the heteroaryl
ring is unsubstituted or substituted with one or two groups independently
selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower

""J@WC@? [aﬁlﬁl?(,gnoyl, benzoyl, lower halogenalkoxy and lower
hy roxy3al ﬁ ard -CO-NR4R5; or R2 and R3 together with the nitrogen

ato @wuhjchrfieviieiatiasiocd forn.ad eiyiro: Sondole doUBLLAed or
33?’15%%%8"WHS%%U{-T%'Q%Q{QU ‘R4 is s(%!ect d fromthe group

consisting of hydrogen. IWer iy TEh SIS RBY SRS T Fr kel halogen,
aW%Wé%&%ﬁ?&l@?’%i@%@Mfrbmqh@@mu& berigtingvef tadogenalkoxy and
alkyleanytumsabstituted or-substituted with one, two or three groups

independently selected from lower alkyl, halogen, lower halogenalkyl,
cygf%ﬁ%ée&f K3RIT bWV, DeprzyopH Wharaimtio gerratieoyyrmgds
Imﬂ*ﬁyﬂwaﬂ@ﬂbmﬂmmal&w twh e e dpeaNt NG et Bfrom lower
upRyDSiMiRd, 95 LSl N 896 9" WG Qﬁ%gﬁ lwgpﬁlggn%%lybenzoyi, lower
sﬁﬁgtgd aﬁ&%m '°¥¥§an"§>€ h@lo ?I‘g\&ﬁl wer, halogenalkyl, cyano, fower

a ox§/, owe)FYafkanoy, éﬁ ocﬁ?' r’Wé]Iogenalkoxy and lower

hydesosyateylwer R4 and R5 together with the nitrogen atom to which they

are attached form a 4-, 5-, 6- or 7- membered heterocyclic ring optionally

R* argbRiansiethea fitthide mitergmtomsaieothitlriny aitagarhed gen: r Sdidro-

R4

aiseiinolegrup oF Aultanyharaunisaidinstarogyslis ring being

unsubstituted or substituted by one, two or three groups independently
ssleatecknanones Al Grloasp. palogenaliol o, Ny joyier

hﬁgox v, g)weéie%k xg/, X0, ghnenyﬁ%z?ﬁ%%'%h Vggli(gg‘lr%%%ﬂ?%?i’ tower
e GRS QR ITYE i ring, said phenyl ring being unsubstituted

or substituted bé‘ one, two or three groups independently selected from

ISWStAIRIT IR B eake%y SoRTiSBE8EN; and pharmaceutically acceptable
shiteethadiglof -3b- According to a second aspect, there is provided a

pEegessiekdhamAfaciaLf GRMBAYNGR, 2% gﬁé@%ﬁoﬂB?dee‘ﬁQ&%@nﬂy selected from
proﬁg%%rcﬁﬂ}g%%fggen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzyoyl,
lower halogenalkoxy and lower hydroxyalicyl, and
lower arylalkyl wherein the phenyl ring may be unsubstituted or substituted with one or
two groups independently selected from lower alkyl, halogen, lower halogenalkyl, cyano,
lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and lower hydroxyalkyl;

or

R* and R® together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or 7-

membered heterocyclic ring optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur, a sulfinyl group or a sulfonyl group,
said heterocyclic ring being unsubstituted or substituted by one, two or three groups
independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower

- hydroxyalkyl, lower alkoxy, oxc, phenyl, benzyl, pyridyl and carbamoyl, or
being condensed with a phenyl ring, said phenyl ring being unsubstituted or substituted by

one, two or three groups independently selected from lower alkyl, lower alkoxy and
halogen;

and pharmaceuticaily acceptable salts thereof.



a) coupling a compound of formula Il il SN R wherein s, R1 and R' is as
defined above, with an amine of the formula IIl H-NR2R3 Ill wherein R2
and R3 are as defined above with tA€ proviso that R3 does not contain a
carbonyl group, in the presence of a coupling reagent under basic
condjtions to obtain a compound of the formula I-B O Rtia I-B R3\,

APSRIGERA SRardiAseer: A e Aner R alefe REgenin &Y BSovensfet RS i a

compoungfasddmebined ahpng mihetdbanthese groups containing a carbonyl

group, and if desired, converting the compound obtained into a

a) phaslingeetdinaiyaeof piakleianid addition salt, or b) reacting a compound
of formula IV O N~Rta IV H2NN,R wherein s, R" and R' are as defined
above, with an acid chloride opthe formula 'V -3c- O R5// V Cl wherein
R6 is selected from the group ¢onsisting of gg@-Cs)-allcyl, -(CH2)p aryl
and -(CH2)Q heterog e presence of a base to obtain a compound
of the formula I-C O R I-C 1

N
O s \R1
wherein s, R and R! is as defined above,
with an amine of the formula III
H-NR?R?® 111

2 3 . . 3

wherein R” and R” are as defined above with the proviso that R” does not contain a
carbonyl group, in the presence of a coupling reagent
under basic conditions to obtain a compound of the formula I-B

N /\r 5
s S
N s R

wherein s, R', R' and R” are as defined above and R® is a group as defined above
other than those groups containing a carbonyl group,
and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt, or

b) reacting a compound of formula IV

R1a
N /\'/
v
S

wherein s, R* and R’ are as defined above,
with an acid chloride of the formula V



ReNN.R 12 R wherein R2 is hydrogen and R3 is selected from the group
consisting of -CO-(C3-Cs)-allcyl,. £20-(CH2)Paryl and
-CO-(CH2)g-heteroaryl, and if desired, converting the compound obtained
into a pharmaceutically acceptablq)acid addition salt, or c) coupling a
compound of formula IV O Nsj | %:a v H C"1sN'R wherein s, R'e and
R' are as defined above, aftér act ﬁion with phenylchloroformate with an
amine of the formula VI H-NR4R5 1l wherein R4 and R5 are as defined
above, to obtain a compound of the formula I-D C Rta O NID RN N SN,
whereiryR i prectid SrRmmtiR SREP ROTSiRIRECA (Cad de ol dbdl,-ayihitd
—(CH,)-hlest@eylcomterprgdhe edmpadnd obtained into a pharmaceutically

1o obtain 2¢5SRIARIE 2616, 2ddition, sakt. _3d_ According to a third aspect, there is

provided compounds as defined above when manufactured by a process
as defined above. According taca fourth aspect, there is provided

pharmaceutical compositions cgmprising a pound as defined above
as well as a pharmace yaces tﬁﬁf&ﬁa rier and/or adjuvant.
According to a fifth asp ere is|provided pharmacedtical compositions

as defined ab&@fq elreatment P‘lprgéﬂention of diseases which
are associated with the modulation of H3 receptors. According to a sixth
aspect, there is prg\/ided compounds as defined above for use as
therapeutically active substances. According to a seventh aspect, there is
whereiniBed bpdnpaundsidt defiheteddovs itk ysegsconsisting of -CO-(Cs-Cg)-alkyl, -
CO-(CHay)p-aryl and -CO—(CHy)y-heteroaryl,
and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt, or

¢} coupling a compound of formula IV

O
R‘1a
N/\/
| e
H,N s R

wherein s, R"* and R are as defined above,

after activation with phenylchloroformate with an amine of the formula VI

H-NR*R® 111

wherein R* and R° are as defined above,

to obtain a compound of the formula [.D

wherein s, R, R', R?, R*and R’ are as defined above,
and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt.



therapeutically active substances for the treatment andlor prevention of
diseases which are associated with the modulation of H3 receptors.
According to an eighth aspect, ther@ds. provided the use of compounds as
defined above for the preparation of medicaments for the treatment
and/or prevention of diseases which are associated with the modulation

%Azl?ﬂﬁgg&&%ﬁ&%ﬂi RE0 2 i aseesb 0RAe bs BEavideshiRe useas

efined above for the treatment and/or prevention of obesity. According to
manufagiusathyasposestisrécBnsoiiase the use of a compound of formula | as
defined above in the manufacture of a medicament for the treatmentor
prevutinioty of fobubisrech thrredhPioNEies Alvsrsceiny seaRPEHENgPmPrising 2
compoullB3SRURRIRIG, ACLOAING L9 ANRIBVERTASPRe HBIE iaPEPRSE NG sk,
of a compound of formula | as defined above in the manufacture of a
medicament for the treagment or prevention of type Il diabetes in a patient
ACﬁOI‘ Ing Lo a Lt \r?rsrpgecit. ‘H;?are s {:ﬁd@% phamma gglg ].C&H comgoliftions P t?et%?ned

who is alsor reatment with an‘an IC agen ccoraing to a

above fotviéftreaspecttberpispavided diveasse whialcempemthief forthule hastulation
of H3 reccglﬁef@(r)n}g—:‘sd above in the manufacture of a medicament for the treatment or
pr%verition of dyslipidemia in a patient who is also receiving treatment
with a lipid lowering agent. -3e- The compounds of formula | are
RS st andios eI RGNS ddREHISIAN S derReeRVE3r use as
receptor). Histamine (2-(4-imidazolyl) ethylamine) is one of the aminergic
therapeufiea s REHGHIRSEDGhich is widely distributed throughout the body, e. g.
the gastrointestinal tract (Burks 1994 in Johnson L.R. ed., Physiology of
rointesti C Y -2 [ i
A L e e M L TG e e
therapeutigHotrmtivinsabtianten dilithe(resisant ahd/Br prePprtinraeofi £09s, woRh ppe

associaté'd7%it1]r@nY@cﬁﬂEﬁ%pM?%Dr%@%ﬁ%rgnteSﬂnal inflammatory responses and
allergic reactions (Raithel et al., Int. Arch. Allergy Immunol. 1995, 108,

127- 133). In the mammalian brain, histamine is synthesized in
Aistadimergin eedhtiogipsc et arerfoudet cbntrsdlpinotounds as defined above
for the p:%agrr%ﬁg %E’H{!a'é{ é/a&%ﬁk‘g %r%qgeﬁ%et&tr %ﬁp{ﬁs{f?}"ﬂ@g&? p}%'?ﬁ?&%‘e%.sg JOeh are
e, the "histaminergic cell bodies project to various brain regions
associat¢PanitidhetrabdiProen Nati3AesioSei. USA 1984, 81, 2572-2576; Inagaki et
al., J. Comp. Neurol 1988, 273, 283 - 300). According to current
knowledge, histamine mediates all its actions in both the CNS and the

HespRE thrcirih rsbecdisherst hrRRAYHIAS hecastarsledieh igbamsAe (e trpatment

and/or pit¥eaghd¢ deggRtors. H3 receptors are predominantly localized in the
central nervous system (CNS). As

According to a tenth aspect, there is provided the use of a compound of formula I as
defined above in the manufacture of a medicament for the treatment or prevention of cbesity i a

patient who is also receiving treatment with a lipase inhibitor.

According to an eleventh aspect, there is provided the use of a compd_und of formula [ as
defined above in the manufacture of a medicament for the treatment or prevention of type I

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

According to a twelfth aspect, there is provided the use of a compound of formuia I as
defined above in the manufacture of a medicament for the treatment or prevention of

dyslipidemia in a patient who is also receiving treatmeént with a lipid lowering agent.



an autoreceptor H3 receptors constitutively inhibit the synthesis and
secretion of histamine from histatinergic 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
ThAGRIPRASPAANG ‘ATEHE kR RS REBBIHYAB Havitiarerepvmonsystetheand in
histaminp€Yipheyalr Hjarsemoch as lungs, cardiovascular system and
gastrointestinal tract (Clapham & Kilpatrilc, Br. J. Pharmacol. 1982, 107,

H&&ﬁn@@@z @ﬂaﬁdﬁﬁcﬂ}@'e Theidisianne Ha RRGHRI (LEHEE:
he Netherlandsr)

ann 7 4G M msterdam,
it i R o OHo0Ry Bt o g AU LA
1994 in J@J@@g@ﬁé{l’s Bdstmipielame qé&afmsmmanw@m@avm PressdS¥, gfran
211 - 24imhiditennife Gepitn&UCaR Ml SEaeRDI: enLactivity gauises

t 140 PCT/EP2007/0500:
gastric a%%&%#gr%rﬁ%g%r 'F}(%ease&f §‘E efore |t£[nié§ tﬁ &%8}?58?1%% ald3RP 179
185), vasomabyiRPRBIRY Iniesipae Havurss %Qéﬁﬁ@ﬁ@%@d@%@%@ﬁons

(Raithel exalgdnousdiistsisipe leflectsAndos, stof, the-neseptarfromdtsm alian
brain, hi$QRSHLENGhHACiNG (ﬁﬂﬂmsﬂ{x}ﬁ%ﬁ&&% B O R A By i

dlstrlbutlg)&rof H3 receptors in thé mammal an

the tuberg B aTBBGRA] PEReYF @feeeﬁsswwe%f}amﬁ@lﬁ@%@m@mﬁw as a
histaminargie kdiiuiy ddes\migpeh ent taiget naiareris indicatidashas Pesnyuapased.

Sci. UsATisadministation.of H3R; lgands c 45 pniadnaisisgin verse agonisis.

agonists or partial agonlsts may influence the hlstamlne Ievels or the

AcSEEIEInG alneweipRmIters. e gl and fhe.neriphery and thus

may be useful'in the freativient of severa ers
and the prERREOBEMSH (us kit R iSaBRABECR0DS, tmmlmmzﬁzisfﬂ% &htock
and H4 retgltpoBuropean J. of Pharmacol. 2004, 487, 183-197), cardiovascular
disorders such as acute myocardial infarction, dementia and cognitive

Hﬂé&&ﬂ%ﬁ@:ﬁ@ AR ratantignsafisihyngradtiity disrsier (ARHPIARY. A

an autor & r}%rr@grece oarg%brrglljtr? llggll cal hquorlqg ES ngch as SChIZ ef hrema
e ression. e NSORL YL A0S SIS AR Ses¢

hlstammeéwa@i@%@%réﬁ: é@amwéAm%@éy %me@&gﬁoaﬁ&éﬁiaaiﬁsémmg
et al., Nevestibedas 1085{@iction-ssth %Mm@%@@rgﬂ%Ww@nﬁmﬁi%

3.4-11). Itis theref
the reiea&l,%ﬁér(&m}%ﬂﬁﬂ&&r]s ﬁqasgpcet?g %P%t?’v g%%% & érso% ereﬁ?{ﬁ

object of the present invention to prov ele Yy actin

norepineRiLaRR GPHE G REHb AR £ ISR SioREh SaemAraigbtsis /
organs, simiesséuagonistéicesantatisgfichastberapelticatiy dative: sChgiantes,

Kﬂpatmcpﬁft'@%%@é&e fé@étm?f‘@%@d%pﬁé{ﬁ@&%&’&dlﬁ%ﬁ?ﬁ%‘ﬁ a3

aﬁsom Att:l the modul atlon of H3 recept ors,
Rec;emor tenrs b immermann H edg, 1008 P 27 A0, Blgevier. Amsterds Fr,

AFZE, , ZaSCVISr, Amstergam, ine

Netherlands}. H3 receptors are constitutively active, meanin ¢ that even without
exogenous histamine, the receptor is tonically activated. In the case of an inhibitory

receptor such as the H3 receptor, this inherent activity causes tonic inhibition of
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In the present description the term "alkyl", alone or in combination with
other groups, refers to a branched or straight-chain monovalent saturated

watiphasoideydrocarbon radical of one to twenty carbon atomsPpEERZIoN/050034

one to sixteen carbon 25 atoms, more prgferably one to ten carbon atoms.
The term "lower alkyl" or "CI-Cs-alkyl", alone or in combination, signifies a
sitatgRirchafeo rdicanc madrefdain by gy oup ovith ikt CiRam AamBE would
Strai ed-chai i r .
A& fl?z{%) !Xx% S %ﬁgﬁg 5&{?5&5?%(?0%%5%%@'0%&58 %ﬁ&#ﬁfg i Ohd to shift

atoms and partic _ a straight or branc roup
RRECTRIY BB 5?6‘&%?3&%1%%%%?’5@%@1@&%% HREHbRTEHEd
C1-Cs alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert.-Blgyitedisonbetiopehifisreprpissnie fiechasyis aheniSAnrer dinaptyiee

Andithedsanmer oo setipiarativaretayhancketbyh angnastapretened! drug

DSUVO 20071080140 POTIER2007/050034, .5 The term "cycloalkyl
or -Egl-cyc aI]II{lyI dénofes & saturated car ocgcﬁc group containing

from 3 to 7 carbon atom ch as eyclopropyl, cyclobutyl, cyclopentyl, .
cyCIoRES ORGP ELDUERIN pASEHERE BB PHE eyt o
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f the lower .alkyl group is replaced by a cycloalkyl.group. I
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HoereinA (8asLonE.Rh RO YR AR LIRS Ll RSIOWST alilearerRSiRrmann, J.
oup, preferably methoxy or ethoxy. Among the 15

j?rﬁ%a d by an alkox ﬁr

ertedlolvel aikoxyhikyl groups are 2-methoxyethyl or

3-methoxypropyl. The term "lower cyclolalkylalkoxy" or ) ) )
--c1-@¢se§@r6fa%k9|a@ REIgCARLP RETSR! I8 VIARER ANBI]V i tiiec H¥co diieldy acting
[ABeve:ptherein atlkastepevidhahydiogemationiandf theadomiers dlikoxyse agonists

ARSI E%Q@%QM&IWE@@@%&@H&S?RQfﬁé@ﬁﬁ?{% QWL treatment and/or
cycloalkylallcoxy group’is cyclopropylmethoxy. 20 The term il_]ogwer

RN P! SR EhBIIDLCARATAERE B S o RGO S S ey
_above wherein at least one of the hydrogen atoms of the lower alkyl group

IS . o .
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;-Cg-alkyl”, alone or in combination, signifies a
straight-chain or branched-chain alkyl group with 1 to 8 carbon atoms, preferably a
straight or branched-chain alkyl group with 1 to 6 carbon atoms and particularly
preferred a straight or branched-chain alkyl group with 1 to 4 carbon atoms. Examples of
straight-chain and branched C;-Cy alkyl groups are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert.-butyl, the isomeric pentyls, the isomeric hexyls, the isomeric heptyls

and the isomeric octyls, preferably methyl and ethyl and most preferred methyl.
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replaced by a cyano group. Among the preferred lower cyanoalkyl groups
are cyanomethyl or cyanoethyl. The term "halogen" refers to fluorine,

wocHietimeilpromine and iodine, with fluorine, 25 chlorine and bromitredeingpo34

preferred. The term "lower halogenalkyl" or "halogen-Cr-Cs-alkyl" refers to
lower alkyl groups as defined above wherein at least one of the hydrogen

atomsHf dhenloweroalkyl” ?W@J%{Qp&@ﬁﬁm(&ﬁk&l@m&ﬁiﬁmpﬁﬁiﬂi@@% group
J&%%ﬁﬁgy{ﬂ!) 03 E‘&Ozséa% fra%'%(s %9{19 gﬁﬁﬁ?f?ﬁ Pée m H u% 5 ﬁé"ht??

lower a roups are tr [luoromeét
qy&&%@ﬁ&ﬁw&ﬂa}@m@@oﬁ%@?ﬁwlWfﬁﬂ%%?ﬁsmwﬁ&ng espeC|aIIy

preferred. The term "lower halogenalkoxy" or "halogen-CI-Cs-alkoxy"

referdig lower Tatkoxyydr kobikeB0Ir 10 PCTHRRORTIE50084 k8 refepyg o lower
amfg@gfm@ a@@é@w{%@g&b&&lﬁéﬁi nRRf Hie BY@?@%%H:@F&H‘&@HE‘ eflewabwer

XY _Qr replace Qgen atom, pre uoro r
B L R e R o
C@F&Rf@%?@t?mdbromethoxy, difluoromethoxy, fluoromethoxy and
choromethoxy, with trifluoromethoxy being 5 especially preferred. The
term Tlosverthydtosoyal oo to' Byel poy pCR-G3- aiklydt saf & it dolewrerlafioyd the term
'WRUPAIRS dRfingd RRAUIIWSFRIR ﬁgﬂﬁﬁ&&@e@&h@&m{@&@a AlRMS ngoups are
the Iot er allg roup isr Oplaced b&/ grou E%<amples f%ow d tert..
Ry oS ARSY o RSy B T0 T Cry nd ter
bwlkysslmlr@ﬁmbbfrm wmwnﬁbm%tmrﬂf@ @fbuwﬁzug(op-,
wherein R' is lower alkyl and the term "lower alkyl" has the previously
giverTsigrifivdhiceer BRampléyitfoalk{ls(faniybgyalip€ ardkgly refers to lower alkyl

MeBY Ul crRhyiadienyk T&@J@ﬁ%ﬂ@ﬂ\éeﬁﬂl%%ﬁ'EQBM@Mh@IoweI alkyl
CI s aﬁﬁ\%é)rlfon)él -Cl_s-alkyl" refers to Ioger al}ﬁg roups, as defined

B8 BRI S ST O rR}’& hE DBV B Rk e
ryedepedidonepr abedk kah sfkyts aifo Aying b opygsheterabiynntb tryiswifohyl. An

example for a preferred lower alkylsulfanylallcyl group is
2-meThyl stitforijdedaydycihdit gtk Shafage iialiksetbbok vorClaerlkoxy” refers to
19@:@%‘1@@%5 ér-? fand déﬁﬁ?éé 1BdbewaLR Bﬂé{&?)(%e %ﬁ@ﬂ}&o%ﬁ’x‘{%s of the

halogenal nd the term "lower halogenallcyl” has the prewousl

I ALSTOR RN AFAAE A RIS AI Aoy PRSI S oer Csctbaklalioxy

grifiyporoepdipseyiorsghoklye term "lower alkanoyl” refers to the group
-CO-R', wherein R' is lower alkyl

The term “lower cyanoalkyl” or “cyano-C;-Cy-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 cyano group. Among the preferred lower cyanoalkyl groups are
cyanomethyl or cvanoethyi.

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

chlorine and bromine being preferred.

The term “lower halogenalkyl” or “halogen-C,-Cg-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,
triflooroethyl, fluoromethyl and chloromethyl, with trifluoromethyl being especially
preferred.

The term “lower halogenalkoxy” or “halogen-C;-Cg-alkoxy” refers to lower alkoxy
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and the term "lower alkyl" has the previously given significance. Preferred
is a group - CO-R', wherein R' is methyl, meaning an acetyl group. The

Wotemi/tbgreoyl” refers to the group -CO-phenyl, wherein the pRERIPAMRF/050034

may 25 be optionally substituted by onegtwo or three groups
independently selected from the group consisting of lower alkyl, lower

satkyashiigenatower haleigeanadioylolowdnheadiggangikaxynanst dyatover alkoxy
LG RO GAR RN OY L ESIR S NG U s RN G L ETL sV HEBIFF Sl oro.

to a monovalent aromatic carbocyclic radlcal COI’]SIS'[I of 30 one

ARITRIES PRGET BT PR BRI RSEAIRG STRURRRIT SEIRQEPEISERANY is
difflormaticeth orpttire Prefdroed dmdydh roupst vethei theifid @onmegthtybeing

%5@& yg;@egr@({erably ‘aryl" refers to the phenyl group. WO
007/080140 PCT/EP2007/050034 -7 The term "heteroaryl" refers to an

aromﬁﬂectf?m?[‘ 9 f fergémgg%ﬂect%% S (55%?5%015% alkyl
selected from t egro pc nS| |ng of nitrogen, oxygen an
EupR BRe BR LB SIS B B aRA B YW%WP%W&?&THWW alkyl

gpwi.piamayladzbﬂie‘wh iadxamgrbwmmmpﬂs@wﬁ dotyl hoderolylkyirioansiyre
h%ﬁ?oﬂ%ﬁ‘i@!}{ 1@%@@ eferred are pyridyl, thiazolyl and oxazolyl. The

term. "hetefocyclyl" re ers 0 a saturated or partly unsaturated 5- or 6-

e PG 50 PRIGE S NS s e 08

nltrogen oxygen an OI‘ ur eterocyc

Vﬁlﬁgﬂﬂlﬂﬁs HB’@F&‘%WWHQZE%%W @W@fhéﬁ]ﬁgh %é&%ﬁawuﬂygg@&mw;ﬁcance.

Hraidlakslish ajitybxEzaktinyl fkGiisexazabdinidy oo kelnkkithiazoldinyl,
isothiazolidinyl, thiadiazolylidinyl, dihydrofuryl, tetrahydrofuryl,

glhy@hmwlaﬁwm&w @W@?thﬁﬂ@ﬂ?@moiw%ﬁ@@m?ﬂ refejs to
eter riginyl or tetra ropyran term "form a
%Weéa ﬁ%ﬁ eredp’ﬁpger%c‘)%l‘?{:%ﬁlﬁen oéégon%lP cc}érﬁt%‘l%?‘r%% asur %mms of the

Ipwes @krbaiaa deepiasad ﬁmjgé%y@a&@éwlcﬂrgunupr@@r@mxmthﬂsuifonyl An
ehihelierReyChe: b dingwahickhymayophianalb aoniain & éurihendidgen].

oxygen or sulfur atom, such as azetidinyl, pyrrolidinyl, imidazolidinyl,

Pyrazqlidith %ﬁé il %?fzewﬂldwéblﬁ%'g@m}@mmﬁ@'k%ﬂ to the

B Y O °!£2<§’%'4 e ROy iy Ll s
the, lfamypgsblmfme»msf@;anqqeféméymi@lmn@athakmn@éhy@alﬁsw,w ROUP

tAfldord BB @nestpyifor example 1-oxothiomorpholinyl or
1,1-dioxothiomorpholinyl. The heterocyclic ring may be unsubstituted or

subsiifiied QYRR WAL T CEGQURENEERENERNYY, wherein R’ is lower alkyl
and the term “lower alkyl” has the previously given significance. Preferred 1s a group —

CO-R’, wherein R’ is methyl, meaning an acetyl group.

The term “benzoyl” refers to the group —CO-phenyl, wherein the phenyl ring may
be optionally substituted by one, two or three groups independently selected from the
group consisting of lower alkyl, lower alkoxy, halogen, lower halogenalkyl, lower

halogenalkoxy and cyano.
The term “carbamoyl” refers to the group —CO-NH..

The term “aryl” refers to a monovalent aromatic carbocyclic radical consisting of
one individual ring, or one or more fused rings in which at least one ring is aromatic in
nature. Preferred “aryl” groups are the phenyl or naphthyl group, more preferably “aryl”
refers to the phenyl group.
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selected from lower alkyl, halogen, halogen alkyl, cyano, hydroxy, lower
hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl.

wOEherloetesocyclic ring may also be condensed with a phenyl POG/Er2iEh7/050034

phenyl ring being unsubstituted or substituted by 25 one, two or three
groups independently selected from lower alkyl, lower alkoxy and

halogge t&@%@ﬁ&@yﬁq@k@@m@ﬂaﬁdﬂma@@ﬁﬂ&ﬂm&m rm g comprising

one Qpgrgs i A%@&%'E‘e 8% el é%!»ﬁ?%’ Giol e ygeg and
dh IC r| e “su stltu 3 b

means that a Coatom o eterocy

SHAPRYH @aﬁmglﬂaafth@%eﬁéybéwmﬁ@ fm& eésﬁ h bﬁézamaa@%g%ww

plrEdaz) 30, gramgs. idhedelyl) tinhasiviateubicalyvhceeptaileraédts/oigfarsi toyrrolyl.
| ess and properties of the

%ﬁ%ﬁfggﬁﬁﬁ%ﬁ %Ig’lga%g n%%%tt%%ﬁ:glly or otherwise

undegfiable, The, salts & tormed With InQroanic Acls SUER AR 5. or

hydrocﬁlorlc acfa y fobromic acid, sutturic ac iC acﬂ1 S¥1osphorlc

maiRbared fesIBhike Wwowo%%*ra agﬁa %oiﬁ%ﬁ?é Hqasndtregen.

oﬁ_ffg%ﬁ@tiﬁi&ﬁi GuyopioRicaeids WH2804/080 HAQNALTHEP 2RRIARO0 Béberazinyl,

SRl A RYis ackh U AAdLTRIGK ARl ORI SeidoRalioiC

nIC acid maric a d tartaric aCId citric acid, henzojc aci
l%?ﬁﬁ%%i@a’&an?ﬁ @@ﬁ@é&'&Z%ﬂ%ﬂé%mm&%ﬂ BrigteslYishit hid,
dihtolugneduttorib salcia ) sglidyigdacidy Mrvhgetidbysteipyaand e ikbidmorpholinyl.
@9@&9&&?&%&@@ iPrRpasashiour @ddi gt;mcgtﬁgn@morgamc base

or an organic base ree acid. Salts derived from an inorganic base

includ, putate gt imited fo. 40 sedip ojgasin. &tbfygbg%{rggq@g@gﬂmnmg

calcium, magnesium sa ts and ts deri rom Ses

aifieNtiss MStraRSOm SRR dTRPS ANS e riFRIRT RO o4ia R A cterocyclic
raig,ln&sdsmﬂmaymliadmﬂymeaummudm@matura&ymmg&ng)ssmtmm such as
SINGS, %l‘Si%?PﬁxﬂBQz@ﬁéiﬁ;lP'% Bﬁ&ﬁ%lf%éé%lﬁﬂﬁﬁ 10038 0lidinyl,

isopropylamine, trimethylamjne, diethylamine, trieth

BB ESH L BRI B RRUSH iigmorphotinsl,or
apipenging, polyarhing Fésmsaan@dﬁmmymrmgmm@g fovmifiball anp or a

sﬁiﬁ%??g%ﬁﬁe%gﬂﬁl@@ f@ﬂi@t@ﬁo%%ﬁ@ﬁ*@ﬁ&hﬁ%ﬁfﬁﬁlﬁw mefsredup or a -SO,-

ceutlca cceptable salt unds fformul Lar :
ﬁylé%cwgﬁ%m% f? 1E°Co ahsl d3'of o(rpn% ﬂ]lgg]nm elsct)f%}% ieferocyehic

rg m?ﬁdfPat’é@Whﬁét?;éﬁ@&Id%%ﬁuﬁé BifesRdAWe Met@@@rgf@@mh@depeﬂ dently
seiened dedui ng»@fmeﬁsmm lak placel.gyas@ adnseq m@me}@m oxyalkyl,

1 %Qf%ﬁ%’ 'C 0 %@h‘%ﬁ s E‘E&ingéﬁlc f‘&?&’gﬁ’é‘ﬁg@;ﬁﬂ?}éﬂ%& ér@?ﬁ!‘%e may also

hydratio erm pharmac y accepta ts also In
Wéﬁ%%@?éaw%eéﬁﬁébl@go gdrenyl ring being unsubstituted or substituted by

one, two or three groups independently selected from lower alkyl, lower alkoxy and
halogen. Examples for such condensed heterocyclic rings are 3,4-dihydro-1H-

isoquinoline or 1,3-dihydroisoindole.

The term “oxo” means that a C-atom of the heterocyclic ring may be substituted by

=0, thus meaning that the heterocyclic ring may contain one or more carbonyl (-CO-)

groups.

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
hvdrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the

like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
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20 "Isomers" are compounds that have identical molecular formulae but
that differ in the nature or the sequence of bonding of their atoms or in the

woawerggement of their atoms in space. Isomers that differ in tHeCT/EP2007/050034

arrangement of their atoms in space are §ermed "stereoisomers".
Stereoisomers that are not mirror images of one another are termed
sldinstesedisomers’ adndostaie pisomensithat & re: NoRis upRYi Rafegabieid, succinic

4T %ﬂ@ﬂ@%&&“&%}%r ?9&8‘1‘@5%9,“3%%?18Egﬁ%‘%ﬁ%ﬁ%@&’&lﬁ? ISR Sacia,
A carbon atom bonded to four nonidéntical su.bstituents is'termed a
MERANSBRIENC 3ridetirnein raieitith el B Eifes el mpoaHisasitNY -
agetyeratdormulah® lka If/dMditiRstheN. sRifsmbx B prbeasid @ addition of an

irQABBI40P 6T FFEAROLAIORORE 18 248 | Qi fB)iR3SIBHIEH A& base
.group consisting of lower alkyl, cycloalkyl, lower cycloalkylalkyl, Jower _ .
‘%ﬁg‘ﬁ%a |?ﬁSﬁgﬂM&%‘i?o@?aafzwgﬂdpt%%w RyARFRORIum, calcum,
rhigiregem otliowed gikyike Rdtislsalieddo omahacgrei tohuistihgtefe not
1iRydeageralaweb Atk owerhrloen@lkvidaveh alkoxyalad aachiames including
C ana%allce/li'l R3is sDeItetctgta from the rou consisti&\g of 'iCHZx)'P argyl,r ) h
R ety ST AR S SR es I el 8 G vesins, sue
agitsateRrEE NS oSS Btk te Bigio (e MRIdpERUEHIN S clBBfOR YIURD S,
dowesialkiide, 13ihal egginidevieriagesradiyt, eysaddilaypoatieans leswerand the
1ﬁégaﬂ9é/!:‘o Jl’ &Pf&%ﬁﬂ?&’ i’ JQMV%E@I‘B%’J%HQ{% I&\Q’%rm of zwitterions.

halogenalkylisulfonyl, lower halogenalkoxy, lower cycloalkylalkoxy and ™
Havier iyirossais 2 OHE aﬂ?ﬁ?%ﬁ*éﬂ%?ﬁ% #6??8?@8&8}\{%‘%&4 Lare
tiechhétecbhnylrnglis unsubstituted or substituted with one or two groups
independently selected from is lower alkyl, halogen, lower halogenalkyl,

cyanuhiweipikaxy opiveh alkanaylalso be solvated, e.g. hydrated. The solvation can
be effected in the course of the manufacturing process or can take placee.g. as a
consequence of hygroscopic properties of an initially anhydrous compound of formula I
(hydration). The term pharmaceutically acceptable salts also includes physiologically

acceptable solvates.

“Isomers” are compounds that have identical molecular formulae but that differ in
the nature or the sequence of bonding of their atoms or in the arrangement of their
atoms in space. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers”. Stereoisomers that are not mirror images of one another are termed
“diastereoisomers”, and stereoisomers that are non-superimposable mirror images are
termed “enantiomers”, or sometimes optical isomers. A carbon atom bonded to four

nonidentical substituents is termed a “chiral center”.

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

wherein
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benzoyl, carbamoyl, lower alkylsulfonyl, lower halogenallcylsulfonyl, lower

halogenalkoxy, lower cycloalkylalkoxy and lower hydroxyalkyl, indanyl,
wolkaxmgorkanyl, -CO-(C3-Cs)-alkyl, 20 -CO-(CH2)p aryl, whepein/prim@7/d50034

or 2 and wherein the aryl ring is unsubstiguted or substituted with one, two

or three groups independently selected from lower alkyl, halogen, lower

shalogiepalkyd, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower

halogenalkoxy and lower hydroxyalkyl, -CO-(CH2)qg heteroaryl, wherein g

s 0. i %'ic%t%ﬁ ‘?rl%ﬁle&?é '%I%‘Sprk%fx?@ﬁﬁw mgvl,%r %ﬁc&’!‘%%%ﬂll&f{%qo%er

substituted with, one ortwo groups mﬁepen en selécted m lower
oy CHATBUEI IS YEGHE IT: ATR O R A oM Sy p st

benzoyl, lower halogenalkoxy and lower hydroxyallyl, and -CO-NR4RS5; or
D alich Rizagjettide wattld:nitrogen atom to which they are attached
form a 5- or 6 30 membered heterocyclic ring that is condensed with a

Rohenylselegted ich phibieydiing coerigingsibsttoten or substituted by one,

two Qb teRIgioHRsINEan IGWRESIR lowenaWeybylavarigikoxy
and ha|og§11%vo 2007/080140 PyCT/EPZOO;F 050054 10 R'y:f%ele%ted

[{Eomltshselg&%ﬂ%o?n stlgl of hgrqsrg, en, Itov.ver alkyl, lower halogenalkyl,
ower alkoxyalkyl an |pcyanoa I R'is selected from the group

conhsmmz}%f doyariadionh alellm l!?ﬁ@ﬁéiiﬂ%ﬁ&i@@@@ﬂf&t@ﬂ;gﬂﬂhﬁﬁﬁ)sﬁ%ed or
or thre Ingependgent elected from jower

rlog LIl T I o A ST EE B s o,
ha|o§@h%ﬁ6x&¢‘aﬁahawg@ﬁ%wbwm| loxred pkea el amé'ilehﬁ:%ﬂ
phenyidiiagh ovayl deetatiubstifated, wvmrb&tjugmhmummamfgmugm alkoxy,
|ndegg{g)gpg%{c,%%gﬁggpmdqw&ra}[g&&% n, lower 10 halogenalkyl,

cyano, lower alkoxy, lower alkanoyl, enzoy ower halogenalkoxy and
lower{tHrpxiatkybaoyl, RhrpdRbitagetber with e niiialehatpoarta vinc

they g AtaRed (91t 8o BuPbul ISP SISHSIRIORA 0 Getccted from

optlona y containing a further heteroatom sele nitrogen
oxyg %@Wﬁr}l%{%ﬂﬁn&ﬂw galky} Dﬁmlﬁ)rolﬁﬁ"el alkoxy, lower afkanoyl,

benzoyl, carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower

halogenalkoxy, lower cycloalkylalkoxy and lower hydroxyalkyl,
indanyl, 1-oxo-indanyl,
-CO-(C5-Cg)-alkyl,

—CO-(CHb)p-arvl, wherein p is 0, 1 or 2 and wherein the aryl ring is unsubstituted
or substituted with one, two or three groups independently selected from lower
alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl,

lower halogenalkoxy and lower hydroxyalkyl,

—CO-(CHj)g-hetercaryl, wherein g is 0, 1 or 2 and wherein the heteroaryl ring is
unsubstituted or substituted with one or two groups independently selected from
lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,

benzoyl, lower halogenalkoxy and lower hydroxyalkyl, and
—CO—NR4R5; or

R” and R’ together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclic ring that is condensed with a phenyl ring, said phenyl ring
being unsubstituted or substituted by one, two or three groups independently

selected from lower allyl, lower alkoxy and halogen;



said heterocyclic ring being unsubstituted or substituted by one, two or
three groups independently selected from lower alkyl, halogen,

wologsaadlyl, cyano, hydroxy, lower hydroxyalkyl, lower alk /T &®ap07/056034
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phenyl, benzyl, pyridyl and carbamoyl, gf20 being condensed with a
phenyl ring, said phenyl ring being unsubstituted or substituted by one,

RWO qf {bkee-gfovypsiirde pepdentiy aalestedifomml ovee e, lower iadkasnalkyl,
and Qg\‘;yegd%ﬁé sz;&gur%q%%qg%g}g{gﬁglyogﬁﬁ@ptable salts thereof. Preferred are
ula ' the’

compounds of formula I according to the present invention, wherein 25

R3 is selected from the group consisting of -(CH2)m aryl, wherein mis O,
N or & SHEFGHTSH E{H‘égégﬂ}miﬁﬁlﬁésﬂﬁg stituted or substituted with one,
two devwereBkytoups independently selected from lower alkyl, halogen,

Iows &@@{%&ﬁlﬂéﬂkﬂlﬁﬂ?@?ﬁ@iﬁﬁ%@%ﬂﬁﬁ?@\ﬂ% %Llianlﬁalg@l@a @¥hiependently
carbamoyvi, er a sultQn \wer ogena Su vyl lowe
halogengiasy 8%?%8%&%%&@?&%%@53*%a%f*ng%%%ﬁﬁ?w alkoxy,
-(CH2)"\p1eee adcayp i herayp Hhidoover kilosspllvpnaramltoevahertampdiad, and
is unsubstifylad\ornsidbsiittiephativlone o dwbegrasyisitdependeniytuted with

selected fro A . o]
ony, T B s AL IR, e

-11 carBaAgFI2lowraNgLeNEhH W dP i dgert ek R B Hy ot 2 0 genalkoxy
halogeraltdxyetdwérogyaladikylalkoxy and lower hydroxyalkyl, indanyl

and L;oxo-indanyl. More preferred are compounds of formula | according

to the invention, wherein R3 5 is -(CH2)m-aryl, wherein mis 0, 1 or 2 and
RihereR theedryt vtk ih eindubstitutecddo shivtithtachwithtaredieonrthre® , 6- or
groupsNdepspdertly sslacied Femilawey adthiiR00RI QW eroatom selected
halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl,

(ower 18, TELIFAH, UREP RAIDBLHARCHALMORT T0 A7 NEISUEETRERy,

lowersady biefatkyislioxn aheib@westisroksdiky bubstitiseddrefareetiarer three
compgdngsiatitpemutadsy Wheren R soteH Ak yhataseany hanieraiRyn tskho,

L or 2 and whercln ins helerpanyl g js nsustiied onsubsfitied wiln,

one ortwo foups in epeﬁ' eh y selec ed from lower gkyﬁnhg’ en, lower

halog@ieary?yiegano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl,
lowemnaikylsoifdsndedonigr ahalegdnialkyisdlforylylokegbalggenatsixyied or

lowersﬁgﬁlﬂt‘?!gy W ?v%j A?W]‘?‘@e groups independently selected from lower alkyl,

lower alkoxy and halogen;

and pharmaceutically acceptable salts thereof.

Preferred are compounds of formula I according to the present invention, wherein
R’ is selected from the group consisting of
~(CHjy)y-aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl,
lower alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower

cycloalkylalkoxy and lower hydroxyalkyl,

—{CH,)y-heteroaryl, wherein n is (, 1 or 2 and wherein the heteroaryl ring is
unsubstituted or substituted with one or two groups independently selected from lower

alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl,
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15 hydroxyalkyl. More preferred are compounds of formula I, wherein R3
is -(CH2)"-heteroaryl, wherein nis 0, 1 or 2 and wherein the heteroaryl

WOl 79486¥#dyl or isoxazolyl unsubstituted or substituted with 86&/EP10#5/050034

groups.independently selected from lowgr .alkyl, halogen, lower
halogenalkyl, cyano, lower alkoxy, lower alkanoyl, 20 benzoyl, carbamoyl,

Iowbaaalky!l,slnkﬁ@mylkbﬂwﬁohglp@mwlkylsgﬁmyyimmenyhadmmnallmyalkoxy, lower
Ig RS LG IQEH%! M{oxyalkyl Preferred are further
com ﬁ] ngi %@l}é he present invention having the formula O I-A
NRRPEE! in R' is lower allcyl or cycloalkyl; WO 2007/080140
PCT/EP2007/050034 12 is selected from the group consisting of
hydrfmsﬂ:, gzl @@onammwmmmau&%y@ LRI whercin B
gfky R3 is selecte Jrqm tge cons{hstln CH2)m
r l wilerein iy or F?(i Yei pu q tited or
rei herein the ary ring’is u srtuted
%@b@fﬁ(ﬂ‘émtﬁ@né’,‘/%@é @fiﬂﬁfr@@@% UHEM@G@HM@#&?@@I@@%@(JW@I
H@Wgérall@d/mhaingemaﬂqweﬂyﬂ%oge«m@{Iautg&yanﬂvé@memailynmlﬂvygrcarbam.oyl.,
18{58”8@ {?ﬁf%. 1A%>’éf%ﬂf’olor ] g&é%ﬁ%%’ngﬁ‘i’o%ﬂa1é’§é€£ﬁ¥% hd G 2n

eteroa e|n niso, | d wherein the hetéroaryl ring is
ﬁ'}f@ﬁy&ngd[ﬂ%ﬁfu}?é(ﬂr\%‘t%ﬁ}e or two groups independently
selected from 10 lower alkyl, halogen, lower halogenalkyl cyano, lower

allcodsdaweleraidarroyoDerzogs IbiemnibjerkaryRant-wWar »-heteroaryl,
Wyelaxyalkyl, 1 indaayh v@%?eh@&)s@%dry}Q@gﬁ@hﬁ&ﬂn@fﬂhtw&r@ﬂbﬁltﬁted with

0,102 and Wher |n th I r| tituted, 1. sybs { with,
L
qya%éw%\ﬂ)ép %ﬂ@ﬁﬁm%ﬁ@%ﬂe?%%ﬁ?ﬂo@&%ﬁ&ﬂé‘ﬁf%ﬁzléwﬂ
Helveehditoyeitalisd Xy andhelashaykseyyialegt, cycloalkvlalkoxy and lower

hydroxyalkyl.

More preferred are compounds of formula I, wherein R is
~(CHj3)y-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is pyridyl or
isoxazolyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,
benzovl, carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower

halogenalkoxy, lower cycloalkylalkoxy and lower hydroxyalkyl.

Preferred are further compounds of formula T of the present invention having the

formula
N /ﬁ
3 ’ l\/ I-A

wherein

R' s lower alky! or cycloalkyl:
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-CO-(CH2)g-heteroaryl, wherein q is 0, 1 or 2 and wherein the heteroaryl
ring is unsubstituted or substituted with one or two groups independently

wosalentadifiom 20 lower alkyl, halogen, lower halogenalkyl, cyenpoEeMmeros0034

allcoxy, lower alkanoyl, benzoyl, lower hg genalkoxy and lower
hydroxyalkyl, and -CO-NRRS5; or R2 and R3 together with the nitrogen

@0”;1&?@@&@5 they ae ﬁ?ﬁﬁ%ﬁé‘@fﬁ 51’19&1(1% gﬂembered ZhsetEVOCVC“C
rn at IS nse | rnn al e i eln
9 tﬂ dthtV\i&%rb ep¥owelgéﬂs< Bﬂ Pf%xé chw eﬁ\éﬁﬂ&%lﬂg]]

unsubstitt o‘r 8l n’e tWo ‘or thr roups n en
sglected from lower alkyl, lower alkoxy and halogen R'is selected from

g%sﬁﬁgeﬁfﬁ sﬁ%’dﬁéh&fﬁ%%‘@‘@ﬁ‘q@%i’glkyl lower halogenalkyl lower
a”CO Ing L %%/‘Iowﬁérg anoﬁlbyll 5152@ %?9 fr&g ar G%WE’ Hnsubstxtuted or

COI’]SI ower a aryl unsubstltute or substi ute

two of P iGrbEE Rﬁfeﬁé’ﬁd%ﬁhye%é@&é’dﬁﬂﬁﬁﬁ&ﬁ’éﬂféﬂ?ﬁcﬁélBg’élh fower alkyl,
lowerhhdage Halie heyagm albwie e aicotywdowikn aikanoy alienzybybstowdr lower

halogﬁﬂg%é%}kggg !{i’i‘H%\WPﬁ%}‘é‘%Mbc d WO 2007/080140
PCT/EP2007/050034 - 13 lower arylalkyi wherein the phenyl ring maybe

unsubgiititpdhercsubstiiuirelsiith ©e bot@agioupsdidepandantyy! ring is

Se'eCB‘?QJB%{Rd%%%U%nHRQQ%ﬂh'8\‘}’@6;'%%‘6’%%1%%%0%‘) HSeﬁ%@&ected from
alkox low&}l‘%@ noyl, benzoyl, lower halogenalkox ower

hydrdRy4H PREF B Y% 1Y %%ﬁ%?l&ﬁlhcﬁﬁé‘?nﬂ%f‘ér?%ﬂ‘f {8vihiEtanovl,
they &ea atihdhed:fonle gedajkBx6-a0d Ipsmeemiveregdiietbrocyclic ring
optionally containing a further heteroatom selected from nitrogen, oxygen
or sumﬂm&’]sulfinyl group or a sulfonyl group, said heterocyclic ring being
unsut&? uted by one, two or three 10 groups independently
selecte from wer yI halogen, halogenalkyl, cyano, hydroxy, lower

hydroxyalkglHigweryalkmeteioxg iphenyt, b@mw&h@wﬁiyh anehcarbamayhiftituted
be'“g% RSN (}EE%WH% gphepyl fing,, sa esr})é' s ]‘R% Eglé&@ TH» Wedower

or substituted by one, two or three gro ps depe cte

Ioweragﬂ@lhai@ﬁm 9(&9&?%‘ @@rﬁoa}fa”ﬁhé%ﬁéﬁéﬂﬂf%lﬁ}kanoyl benzoyl,
accepralzichsddisethéitenf. and lower hydroxyalkyl,

—CO-(CHz)g-heteroaryl, wherein q is 0, 1 or 2 and wherein the heteroaryl ring is
unsubstifuted or substituted with one or two groups independently selected from
lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,

benzoyl, lower halogenalkoxy and lower hydroxyalkyl, and
-CO-NR'R’; or

R* and R’ together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocyclic ring that is condensed with a phenyl ring, said phenyl ring
being unsubstituted or substituted by one, two or three groups independently

selected from lower alkyl, lower alkoxy and halogen;

R* s selected from the grou p consisting of hydrogen, lower alkyl, lower halogenalkyl,

lower alkkoxyalkyl and lower cyanoalkyl;

R’ is selected from the group consistin gof
lower alkyl,
aryl unsubstituted or substituted with one, two or three groups independently
selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy,

lower alkanoyl, benzyoyl, lower halogenalkoxy and lower hydroxyalkyl, and
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Preferred compounds of formula | of the present invention are compounds
of formula I-A, wherein R3 is selected from the group consisting of

WO-LgH2¥14ryl, wherein mis 0, 1 or 2 and wherein the aryl rind{sI/EP2007/050034

unsubstituted or 20 substituted with oney$wo or three groups
independently selected from lower alkyl, halogen, lower halogenalkyl,

cyaniyvenerhlkokyhowiertatkpinmy] bepzoyl, teweruhatogedalkexysanded with
'tﬁweh r ?xﬂ%qa%v (e D t%%%&d@f bewggtfﬁbmme} Ak A YT Wer

e he ry IS unsupstituted or substi with one Or fwo
e R ST R FLRBLE, Rt iR atkosy
cyano, Méowﬂfd)@jﬂlmw&mkanoyl., benzoyl, lower halogenalkoxy and
loweghydroxyalkyl, and indanyl. Especially preferred are those

compounds of formula I-A, wherein R3 is -(CH,)m aryl, wherein mis 0, 1
Rirap&Rd wheteinwith ryninggenshenytunbitistheyodonsehubttimted-, 5-, 6- or

with Qﬂﬁe%%dthé%&&!%@%@@ﬂﬁé‘ﬁlﬂwyo%%ﬁ%‘?gJ@W&Wﬁéﬂ%bm selected

halogfen lower halo enalk l, c no lo Ikox%)lowerﬁglkagg benzoyl
lower ﬁmléléeﬂ%?%xy ana 5vsvue r%uxygpkﬁr WH%

PCT/@P!}Z]@GWQQG@34M°1®1AEBWF@T@F%@%F€ SOPSBBURH S 0P REFTAPT- A ee
whergitiR3 indépdrdin helaroay i ouhRyet? élj@thii@d?e% afulo\gaeﬂ&m #ano,
heter t

e ST LA A o
cyan&a‘iBW%PﬂHEBxy, lower allcanoyl, benzoyl, lower halogenallcoxy and
lowebbihydomxdigakied withhathbaeyt oing caidds enlgeraip thm b etendanytunieds
py”dé‘{lb‘éﬂﬁk@&tﬁw&%%%U@FIHH%@%WHE's‘?H&eBEM&QWW%%‘M%]@E

selected fro Iower I halogen, lower halogenalkyl, cyano, lower
aIIco%@Wﬁf\ﬁ ?ﬁ?ﬂzoyl lower halogenalkoxy and lower
hydroxyalkyl, being especially preferred. A further group of preferred
@&ﬁbéﬁﬁﬂ@éﬁﬂ%@kﬁ%@ﬁﬁhﬁ@#ﬁdh%@@fthe 10 compounds of formula I,
wherein R3 is selected from the group consisting of -CO-(C3-C8)-alkyl,

-CO-(CH2)p aryl, wherein p is 0, 1 or 2 and wherein the aryl ring is
unsubkafeited comaerans esdonm sl fihe DS dNgrIASS iMGSoamRIBHRs of

fsaﬁa@wdkwn@mm’aikyaéwéagmlaw@haltogﬁrmiﬁug eyano, lower

I lp e
S SN, A e s

whers¥ S(Hgl %ﬁ}}ﬁhﬁﬁqé)l three groups mdependently ‘selected from lower alkyl,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower

halogenalkoxy and lower hydroxyalkyl,

—(CHy)y-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is
unsubstituted or substituted with one or two groups independently selected from
lower alkyvl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,

benzoyl, lower halegenalkoxy and iower hydroxyalkyl, and

indanyl.

Especially preferred are those compounds of formula I- A, wherein R? is ~(CHy) -
aryl, wherein m is (4, 1 or 2 and wherein the aryl ring is phenyl unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower

halogenalkoxy and lower hydroxyalkyl.



unsubstituted or substituted with one or two groups independently
selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower

‘woalkmmsdower alkanoyl, benzoyl, lower halogenalkoxy and lO®eT/EP2007/030034
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hydroxyalkyl. 20 In case, R3 is -CO-(C3-za)-alkyl, those compounds of
formula | are more preferred, wherein (C3-Cs)-alkyl signifies isopropy!.

Furthere m@e@@@myp@&mﬂme@mmmm@ﬁ fRfmu@ oS theteroaryl,
gscelntn I{g t %ew%grg 3t|hse %r(o i){p lu\rlavsrllj S tlpu%&s 09 shb%'ﬁ?uted with

ereln t e ar rn unsu or Su tuted wit
qmrw&w i éﬁlrytzé @@mé@aerrapﬁyiowé%ﬂky omsidiapeenalkyl
dewer halegeikabiy/licyandkiavdr alcay, lowerhaligrnallobenndyil, waver
AR owah xgawarﬁ&eﬁrﬁr‘sm&oa?ﬁ phsnyl dings

substi ted with with one, two or three groups independently selected. fro
wr&g%%? P RS A1 Breri el e uBriRSad-s] PR PR ver
gk dnaidgeuenior; WhegeinRglisy30: COKCHR) yh brteroabihnelik feinzq vk lower
Hh1doer A1aRY Whetsinethe drteronty! 5@9%%5{96& spslitetedQr substituted

with one or two groups independently selected from lower WO

2007/080140 PCT/EP2007/050034 -15 alkyl, halogen, lower halogenalkyl,

cyanM@Mr% &Eﬁl&@é@}i benroytdawe és@ﬁ'ﬁ%ﬁﬁ%%k%ﬁ@
lower h r ot er refe r d co ounds of formul
oo PR SO B be e ey

wherW%#scng4R5 and wherein 5 R4 is selected from the group
consisting of hydrogen, lower alkyl, lower halogenalkyl, lower alkoxyalkyl
and le@@er  yHrRakyl, Ripisiseléected oPmthbvgiergnabrsistinmefslonsebstituted

alkyl, &%H{ﬂﬁ%ﬂ%{ﬁ%% %wa%rt%%@evgr&@@ ?n&\%ﬁ’&éﬁ@%&é@éé@% om lower
independentl electe from ower alkyl halog n, lo er hal zik%a .
cyan&l}f&mﬁ?}é 3/0 ﬂgﬁ ‘W% Pﬂé nzoyL,
IowerIWdrcbmyagkyhlhmylmdépwaWQW@l@inmé phenyl rrng may be

unsubstituted or substituted with .one, or two groups independently

selectt@HERHOMRAT HIRAYhABEET HINE: hafioydrhiber s helpgaryl ring is
alkoxynkowsitatkd oyl iremzeg wovenhalogenatkory ildepentimilgselected from
hydroxyaikyliar &in B4 mRRLQusherishitheNitreosngiam ARanoyl,

Whlc%é%%%yir?o%gr oq’ggzg 0%3? an5d’igwe1 hydroxyalkyl.

In case, R is —CG-(C5-Cyg)-alkyl, those compounds of formula I are more
preferred, wherein (Cs-Cg)-alkyl signifies isopropyl.

Further preferred compounds are those compounds of formula 1 of the present
invention, wherein R” is ~CO-(CHy) -aryl, wherein p is 0, 1 or 2 and wherein the aryl
ring is phenyl unsubstituted or substituted with one, two or three groups independently
selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower
alkanoyl, benzoyl, lower halogenalkoxy and lower hydroxyalkyl. Preferably, the phenyl
ring is substituted with with one, two or three groups independently selected from

halogen or lower alkoxy.

Also preferred are compounds of formula I of the present invention, wherein R’ is
—CO-(CHaz)q-heteroaryl, wherein q is O, 1 or 2 and wherein the heteroaryl ring is

unsubstituted or substituted with one or two groups independently selected from lower
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7-membered heterocyclic ring optionally containing a further heteroatom
selected from nitrogen, oxygen or sulfur, a sulfmyl group or a sulfonyl

Wograamsetisaid heterocyclic ring being unsubstituted or substRateakppa@VE034

two or three groups independently selegted from lower alkyl, halogen,
halogenalkyl, cyano, hydroxy, lower hydroxyalkyl, lower alkoxy, oxo,

A0y HLAZ VbR A6 eRdiGarbameyl webaing gandenstanain aeplewylower
Hﬁﬁ%@%ﬁﬂ eny, rhr)]‘g E%ﬁg[ tituted or 25 substituted by one, two or
S%ie

€ groups independe ed from lower alkyl, lower alkoxy and

hal f d h ff h R3
R S A S B A e
isuatien &remwh@cgmgpmsiﬁfmgﬂ@ﬂalbw@xﬁmlRpﬁe@@tMBﬁT&smdté@@ﬁm

1$3UbSil;th&(étEdtﬂ&ﬁQhB/é@o%)t&EﬁQ@ﬁ%@ﬁﬂ?&iﬁ@%ﬂg@%& Srleatetkirafto genalkyl,
Iowef alk}(la]E alo n g%\gefr han enal ;> Cyano, lower alkoxy, lower

Ikanoy benzg(')g ower na?ko and lower hydroxyalkyl, and 35
Rowe%sﬁﬁ@ﬁgﬂél Wvﬂ’éréﬁﬁ%é%ﬁéﬁ%grﬁ’fg may be unsubstituted or
substiutedilkvith one or two groups independently selected from lower

a'ky'aﬂﬁ@ﬂ%stﬂ‘ﬁ’%ﬁ\éﬁ&%ﬁ?&%‘%ﬂ ETIEE 89%’&%2%% s mflependently

halogenalcyl c¥ano lower alkoxy, owerakan%y enzoy wer

haloger&t 9 %;‘SW%W‘W% SRR R YpRt rééi“‘W?tH‘W%l alkoxy,
group alewttiogkaporylpoenigsydf formulaldganhiiein R iswhdtrmroxyalkyi and
UnSUB%@HB@?IQR@%&W%W%Qpﬁﬁlﬁg%&%%ﬁwﬁﬁtﬁlﬁ@ﬁ%ﬁm%ﬁwﬁ
selected from Iower alk aloga ha é)gena % Ph%"cYeén lowe
alkoxy, T g‘fi%zfﬁ ben e]i]o ogené oi’ﬂ/ Yowers wel
hydroxﬁmlege@%emmwwr@&@mp ﬁ@wwaﬂllganﬁmb reipzed, priephelpgenaikoxy

may beadasdhsiittiaeoayauastituted with one or two groups independently
selectg frqm lower alkyl, halogen, lower halogenalkyl, cyano, lower
qlkox ower alkanoyl benzoyl, lower halogenalkoxy and lower

%Pd%fyé%?t% withiesREFRSCORBUREIF e pa HEashrdlfares s, 5~ 6- or
inveritioneatbepre fesradoyalierain dsida albO:-MRRbpdfwhieeeirefReoanehRBlected

tOgetﬂ%Mﬁﬂ&%@ﬂ"%&%ﬂ@ﬁ‘ fune) Mﬂﬁcﬁ}lsh o%ﬁ?alaa&nf&ﬁ%a‘} o

6- or 7-membered h eroc clic rin optlon ntaini rther
heter SO B E HRAREIGEH SR E %r%%%&?“&%%mﬁ% two or three

groups independently selected from lower alkyl, halogen, halogenalkyl, cvano,
hydroxy, lower hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and
carbamoyl, or

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

lower alkoxy and halogen.

More preferred are the compounds of formula I, wherein R’ is -CO-NR'R’ and
wherein
R*  ishydrogen or lower alkyl; and
R® s selected from the group consisting of
lower alkyl,
phenyl unsubstituted or substituted with one, two or three groups independently
selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy,
lower alkanoyl, benzyoyl, lower halogenalkoxy and lower hydroxyalkyl, and
lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted

with one or two groups independently selected from lower alkyl, halogen, lower
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group or a sulfonyl group, said heterocyclic ring being unsubstituted or
substituted by 15 one, two or three groups independently selected from

wolewssnatyd, halogen, halogenalkyl, cyano, hydroxy, lower hyBeaxpatiegl/050034

lower alkoxy, oxo, phenyl, benzyl, pyridyjgand carbamoyl, or being
condensed with a phenyl ring, said phenyl ring being unsubstituted or
substituielh obyating, dyia @ridweaeatroup soneepkadent|yaelegiadii@malogenalkoxy

lower agﬁg IWW%H?%%@(/ ﬁ%q 20 halogen. More preferred are the

compounds of formula ording to the invention, wherein Ra and R5

t the nit tom to which ttach
ot SRS M At i A2 U PR B O R RGARL L wherein R

ipieridl nélswtmﬁ@még sespidnied pifidr avine wazetidines apenps independently
smé@m@mhglé@wesaiﬁﬂqter@fetpli@ma@ g@ia&j&nﬁﬁ?ﬁiiﬂfiﬁ&%ﬁﬁow, lower
stitute t rou e cte rom
R R o ove
R RETERD TR Y DR S A %ﬁa@%ﬁmﬁ%tﬁ&ﬁw one or two
gonpenskegavitbnal phdaybdingrshidaphdng halg geing washisttuigdrcyano,
ISHRSHIKIRY, Py RRGTINR A BQB%% rURS: MRESRGDHSRIY SRISHIRT T oxyalkyl,

lower alkyl, lower alkoxy and halogen. 30 Especially preferred are the

com%ytrﬁ%%of formula | ofcf fJpo\{ent Wheréaln R4 .and R5.to etherv¥|lled

re, ¢ CC to the mven 10
the nItI‘O en acfor’n (0] \@ ey are % a group se ecle rom

@ﬁﬁ@&h%pwgr%w@ Bi ﬁ@ﬁdﬁ@rﬂmtw&yp pregedhse, With the nit ogen atom to
whicklifhuoropipesidioe formoepholine;-bphanytptpetdAiResrocyclic ring optionally

&xﬁﬂfﬁ%%%%?ﬁi@?ﬂ!e%emo% gawgaqf;m HHI% lipe, S’ﬁ%@f{o&{ﬁﬁ%“&ﬁnﬂ

007/050034 - 17 Further pr erred c mpo ormula
SHEEB iRt R S RE 88K G B RIAIRE IIRADEH G ol pPeisated by

wenipeunddseh ereinp Rhidesopiopi @ém@cbﬁ;memhﬂyemﬁq‘ﬁmbﬂogdsohala genalkyl,
rafe rﬁ‘?@r@? QQ@H?QHBMMSFNH@% MSEEIBR Ishey (}h‘&@%ﬁd
s

% qu wherein Rr is cyc opentyl being espeualF;/l preferre
_ EiPet Are further compounds of formula | according to the invention,
heiaredndrEdd Wydro gbarot e satkphanvhdaigibaingompobsids ted formdisticuted

thaae o @i presein ' QeMeRdNRiRITeHe B & alkdxy and
Y
I?> together with the nitrogen atom to which they are attached 10 form a
hg_ -membered heterocyclic ring that is condensed with a phenyl ring,

S e AR Mg o e b e M OISR
w@mg@ﬁ and R’ together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from the group consisting of morpholine, piperidine,
pyrrolidine, azepane, piperazine, azetidine and thiomorpholine, said heterocyclic ring
being unsubstituted or substituted by one, two or three groups independently selected
from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower hydroxyalkyl, lower
alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or being condensed with a phenyi
ring, said phenyl ring being unsubstituted or substituted by one, two or three groups

independently selected from lower alkyl, lower alkoxy and halogen.

Especially preferred are the compounds of formula I of the invention, wherein R*
and R’ together with the nitrogen atom to which they are attached form a group selected
from 2-methylpyrrolidine, piperidine, 4-methoxypiperidine, 4,4-difluoropiperidine,
morpholine, 4-phenylpiperazine, 1,3-dihydro-isoindole and 3,4-dihydro-2H-quinoline.



Especially preferred are those compounds of formula I, wherein R" and R3
together with the nitrogen atom to which they are attached form a
WO GHiRytie-isoindole group or 15 a 3,4-dihydro-1H-isoquinoaa gerap7/050034
Preferred compounds of formula | of the present invention are the
following: (4-isopropyl-piperazhn- I-yl)-(4-p-tolylamino-cyclohexyl)
-metﬁaﬂﬁﬁEpfe‘fefﬂeﬂu:@fq:@ﬁlﬁﬂb)dﬁf@iﬂ}ﬁ)a-tﬁ&@i@iﬁ@]tﬂ (dsepéRton are those,
Iperar 45 IS0l Iphexyll. .
vygu ﬁ.‘ggp%o é% clgé}eﬁ? H’lrﬁé%[]ca r%%%ﬂm’%h% S T@% %@g}o%(i BQ % 1pec1aﬂy
RS opyl-piperazin-1- yI) [4-(6-methoxy-pyridin-3-ylamino)-cyclohexyl]-
methanone, [4-(3,4-dihydro-IH-isoquinolin-2-yl)- cyclohexyl]
-(4- |s@p¢d§yfq§1§é@gﬁomyumh§fmmla I, wherein R’ is cycloalkyl, with those

5 dén{pdaaslwiyieninR) e ystabeeatli(¥eino ReppvanipgraEined-yl)-methanone,
25 (4-isopropyl-piperazin- 1-yl)-[4- (1-phenyl-propylamino)-cyclohexyl]

-metbanone, aﬁé’i’éﬂﬂ@? @6 IBGIR%I07 fshila T accordin ﬁ to the invention, wherein

1% 5’ -methoxy-phen ylamino] -cyclohexyl}- methanone,
freRTo M ag‘ﬁ’é‘nylamlno) -cyclohexyl] -(4-isopropyl-piperazin-
[-yl)- methanone, 30

N-[tr & adeliiems sorapgRBrserh Sraad irsayiieg spieamesiamiriare also
PAEr20) WHERIMR PG T/ER2AKL5A3the ditBogen atom to which they are attached

10 f!"}l 1{{@@5 o @n’ﬁ%gﬁﬂﬂé%w& rhf:@{ﬁ)ﬁr]sy&}ﬁ}igﬁgg )Wlah a phenyl ring, said

-4-meth oxg benzam

PR %%P&ﬁgbﬂmg%Bro%wma@%?ma%mowWa&r&ri@mdependenﬂy
selerterhfmde | o Xet-allichildrovi-diikang Ard(Malsgpnopyl-piperazine- I-carbon
yl)-cyclohexyl] -benzamide,
1-benzydlaisoprepmled-tirans & chisppiany bpiperazine; kisathemy nty ®otgether

\?)t%/ IJhéjlrl%;?O %rfl'a%‘ rg %Wiu%h t]_;Legaarg attached form aljlJ 3= d]hgdio -isoindole group or

cis-4-(4-1so ropy -piperazine- ony -cyclohexyl]|"-ure
15 EhyEppEiasinguineinsokgiPacid [
cis- 4 (4-isopropyl-piperazine-1- carbony]) cyclohexyl] -amide,
1-(4-chloro-phenyl) -3- cJms -4-(4-iso fp -piperazine-
l- cargﬁffwfé&/@@ﬁ%&? u]jlr gf Pr_@ga&mv@nﬂon are the following:
I-ethyl-3-[cis-4-(4-isopropyl-piperazine- |.-carbonyl)-cyclohexyl]-urea,
(3-BagirgRridopRr4rgmimolinb-14eprtsoyiplicineidyclohexyl)-methanone,

CIS- (4 |so Iplpe azine-1-carbonyl)- cyclohexyl] -amide
%8%845 g iﬂ)l%lf[e SAY alﬁ%ﬁlo(p@lsiaﬁf@%&?éeif%%mgﬁ TB{HeRERsH]

211'( mmlyd-}'ée»?smn dol-2-yl)-cyclohexyl]-(4-isopropyl-piperazin- I-yl)-methanone,

20 {(4-isopropyl-piperazin-1-yl)-[4-(6-methoxy-pyridin-3-ylamino)-cyclohexyl]-

methanone,

[4-(3,4-dihydro- IH-isoquinolin-2-yl)-cyclohexyl] - (4-isopropyl-piperazin-1-yl)-

methanone,
[4-(indan-1-ylamino)-cyclohexyl}-(4-isopropyl-piperazin- 1-yl}-methanone,

25 (4-1sopropyl-piperazin-1-yl)-[4-(1-phenyl-propylamino)-cyclohexyl]-methanone,
{(4-isopropyl-piperazin-1-yl)- {4-[ 2-(3-methoxy-phenyl)-ethylamino]-cyclohexyl }-

methanone,

[4-(4-diftaoromethoxy-phenylamino)-cyclohexyl]- (4-isopropyl-piperazin-1-yl)-

methanone,

30  N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl] -isobutyramide,
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15 2-methyl-pyrrolidine-I-carboxylic acid

[trans-4-(4-isopropyl-piperazine-1-carbonyl)- cyclohexyl]-amide,
wOsernzyideisopropyl-3-[trans-4-(4-isopropyl-piperazine- PCT/EP2007/050G34

I-carbonyl)-cyclohexyl]-urea, 1.,1-diethy}s3-

[trans-4-(4-isopropyl-piperazine- I-carbonyl)-cyclohexyl] -urea, piperidine-

N-garhoxylicacieSransiéddsapiopibpiperazioieh bearbonybicyciohawsihide,

20 amide, morpholine-4-carboxylic acid

AtrahiSupya-d propyi-pibétepiney i rsarsamyd-byaidanyiicsrabiexyll-benzamide,
4- -piperidine-1-carboxyli id . .
R RO coaraB M BSiBehgn - SyEsReRy FRalphaa e enzamide,
145h Eﬁyiz@é[?ﬁf@ﬁyﬁ-% J{?f@{tg‘?&(ﬁ(u&@i?@g@ pyl-piperazine- [-carbonyl)-cyclohexyl]-urea,

[trans-4-(4-isopropyl-piperazine-I-carbonyl)- cyclohexyl] -amide,

11} diethldre-pheayi-3sdptansiddeissipto pydapipeardzinglohexyl] -urea,
I-carbonyl)-cyclohexyl] -1- methyl-urea, 1-benzyl- |-ethyl-3-
FPARBYARINISABERSYIBIREra N acil LAt oty IRt aB R RIFLaFE - 3grrbonyl)-
cSeftraasy-ixigepropyl-piperazine-I-carbonyl)-cyclohexyl]-1-phenyl-l-propyl
-urea, WO 2007/080140 PCT/EP2007/050034 -19
Iggﬂ;:gliﬂwmgdmﬁé ffiged- p@w@gw-gmrazine— I-carbonyl)-cyclohexyl]- I-methyi-
wteans-4-(4-isopropyl-piperazine-1- carbonyl)-cyclohexyl] -amide,
1-(3-fluoro-phenyl)-3-[trans-4-(4-isopropyl-piperazine-
I|ubgpgﬂny1yibyb|&rﬁg‘)gyﬁ_(ﬁ_—my@n@gge@zine- 1-carbonyl)-cyclohexyl]-urea,

4.4-diflyoro:-piperidine-l-carboxylic. acid. = . N : . )
e T SRR L RIS &y orBn demlaeragiasglpcarbonsh)-
oyehahisolh-gise2-carboxylic acid
[trans-4-(4-isopropyl-piperazine-1-carbanyl)- cyclohexyl]-amide
TS s T ) S o RGP R RE) Ly eIy -meth-
wrgsthanone, 10 (4-cyclopentyl-piperazin-I-yl)-[4-(3-fluoro-phenylami
no)-cyclohexyl]l-methangne, (4-cyclopentyl-piperazin- .
A BB o B ARG -iperazine- -carbony)-
citleheiobemtyideiperazin-
11-y|)-[4-(2,4-diﬂuoro-phenylamin_o)-cy%:?l'%exyl]-meth

1

Iy OB PSR LR B B RS TR e  ers el wres

}(4: YéE —eﬁW‘- P—QE é—lﬂ- ' l-ninerazine- 1-carb D-cvelohexvl]- ’
1-yl)-[4- it -ohoa Ry srazine: garbom-cyclohenst)-urea

pipeidiiopeniyttoipgiaatid Lids{4-(4-mgihpy-pieryiaminarbychinexyldhexyl]-

- anone, 1-
a{@ 4-(4-cyclopentyl-piperazine-1-carbonyl)-cyclohexylamino]-phenyl}-etha
Aeftholine-4-carboxylic acid [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-
amide,

4-methoxy-piperidine- 1-carboxylic acid [trans-4-(4-isopropyl-piperazine- l-carbonyl)-

cyclohexyl]-amide,

4-phenyl-piperazine- 1-carboxylic acid [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-

cyclohexyl]-amide,

1-(4-chloro-phenyl}-3-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-1-
methyl-urea,

I-benzyl-1-ethyl-3-[ trans-4-(4-isopropyl-piperazine- 1 -carbonyl)-cyclohexyl] -urea,

3-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-1-phenyl- I-propyl-urea,
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[4-(4-benzoyl-phenylamino)-cyclohexyl]-(4-cyclopentyl-piperazin-1-yl)-met
hanone, (4-cyclopentyl-piperazin- | -yl) - [ 4- (pyrazin -2-ylamin o)

wOeyeialsexad] -methanone, (4-cyclopentyl-piperazin-1-yl)- {4-[ PCT/EP2007/050034

(3-fluoro-phenyl)-methyl-amino] -cyclohexyl} 20 methanone,
(4-cyclopentyl-piperazin- 1-yl)- {4- [ (4-fluoro-phenyl)-methyl-amino]
3eyalahexyirmpthanesc-ebbiuer acphpradamino)ssyelonexplrazine- 1-

(4 opy|-Riperazin-1-yl)-methanone,
ﬁ%g%ﬁlﬂ%%ﬁ%ﬁ@% zf#élfno)-cyclohexyl] - (4-isopropyl-piperazin-
1=y B-fRRERAPRASI) 2 [ frans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]- 1-
ré—fo}l-gf}ﬁiis,é)&propyl-piperazine-l-carbonyl)-cyclohexylamino]-benzonitrile,

-isopropyl-piperazin- I-yl)-[4-(4-methoxy-phenylamino)-cyclohexyl]
4MeHIRBEAPiperidine- 1-carboxylic acid [rrans-4-(4-iso ﬁjrop yl-piperazine-1-carbonyl)-
#[ﬁrg opropyl-piperazine-1-carbonyl)-cyclohexylamino]-phenyl}-ethano

clol ﬁ— mice, .

€, z%/-benzoyl-phenylamlno)-cyclohexyl]
1 BHSORIRNKORABIA DA DM RN OB s-4- (4-isopropyl-piperazine- 1-carbonyl)-
%@%@y%%%%ntyl-pipera2|ne-l-carbonyl)-cyclohexy amino]-benzonitrile,

/084120 PCT/EP2007/050034 -20
@s-{drdfed HugrpampethoxyopenylaminR)-shsiohexils(4-Ronreni-RiRarag e,
I-yl)- methanone, [4-(4-difluoromethoxy-phenylamin 0)-cyclohexyl]
(44ysoprapyl-piperezind 1y snefarnonayEtrndasyin o) -cyclohexyl]-methanone,
,I-{4-[4-(4-isopropyl-piperazine-l-carbonylh-cyclohexylamino]-phenyl}-ethan
(GrierclerentyiRipErazigobrd by i aeineRh e dassing)-eyeitasliafsfsp one.
- Ir < . o~ oy a1

A e e e L T R
IethanQaepeifidpisRPigRy- PREEIEM) - cyclohexylamino]-benzonitrile,
[-yl)-[4-(6-methoxy-pyridin-3-ylamino)-cyclohexyl] - 10 methanone, trans-
(f&qyplﬁmgn@ybpmm ineyleydtdRengithoxy-phenylamino)-cyclohexyl]-methanone,

¢ gﬁ%@%%%%ﬁ%%?&gﬂ%@%&g%$g('@f('l:g é SP@MB] B&%}’fﬂﬁ hexyl]-methanone,

RS INRNa0 e (NS pcraine- - - inol-
T -1 b 1 lohexvi h 1}-eth .
Aoy eiob o ren W iperasine: L-carbonyl)-cycloherylamino) phenyllethagone

[hethbanonel-phaislamino)-cyclohexyl]-(4-cyclopentyl-piperazin- 1-yl)-methanone,
(4-cyclobutyl-piperazin-1-yl)-[4-(6-methoxy-pyridin-3-ylamino)-cyclohexyl]-
(theslopsh tPaprs AL il bid-pheryianmispcbisesiphexyl]-methanone,
-(4-isppropyl-3-methyl-piperazin-,I-yl)- methanaone, trans- .

G A R s B s e st

megthanone,

(4-cyclopentyl-piperazin- 1-y1)- {4-[ (4-fluoro-phenyl)-methyl-amino]-cyclohexyl }-
methanone,

[4-(2-fluoro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,
[4-(2,4-difluoro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,
3-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexylamino}-benzonitrile,
(4-isopropyl-piperazin- 1-yl)-[ 4-(4-methoxy-phenylamino)-cyclohexyl]-methanone,
1-{4-[4-(4-1sopropyl-piperazine- 1 -carbonyl)-cyclohexylamino]-phenvl }-ethanone,
[4-(4-benzoyl-phenylamino)-cyclohexyl] -(4-isopropyl-piperazin- I-yl)-methanone,

2-14-(4-cyclopentyl-piperazine- -carbonyl)-cyclohexylamino]-benzonitrile,
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20 trans
(4-sec-butyl-piperazin-I-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methano

WO TR0 840 PCT/EP2007/656034

(4-cyclohexyl-piperazin-1-yl)-[4-(4- quoroz%henyIamlno) cyclohexyl]-metha
none, trans- [4-(4-fluoro-phenylamino)-cyclohexyl]
a{étﬁzém@’Eﬂ@é&@ﬁidg%)ﬁly?ﬂ%ﬂy@ﬁﬁﬁ%%L@y’cl&(ﬂeﬁ}ﬁ}h@lﬂgﬂﬁropyl—plperazm 1-y1)-

r[4 (64 fluoro-phenylamino)-cyclohexyl] -(4-propyl-piperazin-

y -me anone 25
ansdinid:flurephepyiamingheysohsxlsf-matbyldd lgipzepand-yl)-

m hanone trans-
[{]f cyclopr’opylmethyl piperazin-1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]
;r&n@thqmqae@m%ag Soitp {ﬁeﬁézﬂiéoioc&%'ﬂwmfa@h&9 AReXSNEREAA WM anone,
-piperazin- |-yl}- 30 propionitrile, 3-chloro-4-[4-(4-isopropyl-piperazine-
decarboigl) Lyl phergllaipmediberizonitoley WQCRORZIOGO 14 - phenyl }-ethanone,
PCT/EP2007/050034 -21 transg 3-flu oro-4-trifluoromethyl-phenylamin
r&”t}%f&?@f?ﬂﬂ(‘@l%ﬁ%‘b}]ﬁ-ﬁ b o ﬁnqdwy(wﬁgﬁbﬁ@dammo -cyclohexyl]-
ok da(@r8luoro-4- trifluoromethyl phenylamino)-cyclohexyl]

-(4- |sopropy%f|pera2|nl yl)-methanone, 5

s i50pHIBR-BIAL AN ST finBrib - pigisoAyrieayaphexsibsiB:b
maﬂmmmnle cis-2-chloro-4- [4-(4-isopropyl-piperazine- |-carbon yl)
-cyclohexylamino ] -benzonitrile,

fﬁéaﬁstfézﬁséﬁﬂﬁaw VTGN E Wctah@txﬂfﬁfomﬁaamwpmarmgﬁﬁnom

h th
e S Byl (sopropl pipccaein Ll -methanone,
t%@(ﬂ&?&&!ﬁlﬂl %H@Qﬁ% '?%4&&—%&61&%@/9{5%&1{1@%{%&@) ~cyclohexyl]-

%%gbo [)-cyc ohexylamlno -indan- l-one,
eisEHa -isopropyl-piperazine-1-carbonyl)-cyclohexylamino]-indan-

Az@(lﬁcgé@a%@p{ﬂp@aﬁﬁpmyl RipEIAZMSk FSARRER W) MRS At -

efpzamlde
4"?2“(‘2: isopropyl-piperazine-1-carbonyl)-cyclohexylamino] -benzamide,

l;éfzs»[él (4-fluoro-phenylamino)-cyclohex d-isopropyl-3-methyl-piperazin-1-yl
tra%s (4 cyclobut}i)/l -piperazin-I- yl) [4- (1 tn%luorolgn }t)r}]]oxy phe%yf) Ir)nlno) cycy)

“hethanone, cis- (4-cyclobu tyl-piperazin- | - yl) - [ 4- (4-triflu

r%ﬁmﬂae&%ahwﬁgﬂﬁ p?, reyelehedls. DOREo) - -cyclohexyl}-methanone,
[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]-(4-cyclobutyl-pipérazin-1-y

tign20imetttanghpiperazin- 1-y1)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methanone,
trans-(4-cyclohexyl-piperazin- 1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methanone,

trans-14-(4-fluoro-phenylamino)-cyclohexyl]-[4-(2-methanesulfonyl-ethyl)-piperazin-1-

vl]-methanone,
trans-[4-(4-fluoro-phenylamino)-cyciohexyl]-(4-propyl-piperazin- i-yl)-methanone,

trans-[4-(4-fluoro-phenylamino)-cyclohexyl]-(4-methyl-[ 1,4]diazepan-1-yl)-

methanone,

trans-(4-cyclopropylmethyl-piperazin- 1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-

methanone,

trans-3-{4-[4-(4-fluoro-phenylamino)-cyclohexanecarbonyl]-piperazin-1-yl }-
propionitrile,

3-chloro-4-[4-(4-isopropyl-piperazine- |-carbonyl)-cyclohexylamino}-benzonitrile,
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trans-(4-cyclopentyl-piperazin-
[-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylamino)- cyclohexyl] -methanone,

wWOcrssTassydtopentyl-piperazin- |-yl)-[4-(3-flu PCT/EP2007/050034

oro-4-trifluoromethyl-phenylamino)- cyclehexyl]-methanone, 25
trans-(4-cyclopentyl-piperazin-l.-yl)-[4-(4-trifluoromethoxy-phenylamino)-cy
eioRgxy(3-mathadonglueitodedydigpentibpipenazitiohexyl] - (4-isopropyl-piperazin-
i)%[l %—&{lig}ﬂ&romethoxy-phenylamino)-cyclohexyl] - methanone, [
4-(3-chloro-4-methyl-phen ylamin o) -cyclohexyl] -(4-cyclopentyl-piperazin-
diy4-30- Methanarie: Yy eh2a0/0804 dadriad Y ERAORAOB 00340 p23p yi- piperazin- 1-
)[;(ﬁé A%ql-é-methyl-phenylamino)-cyclohexyl]

-(4-cyclopropyl-piperazin-1-yl)- methanone, trans-[
Hatd-fiugnerd-trifluemomsthyfpheppamiso)-eudloheiclohexylamino]-benzonitrile,
-(4-isopropyl-3-methyl- piperazin- |-yl)-methanone, 5 cis-

4-E3-Rlssro 4t trifitrbiennenbl Pitesrsipamirseyeidhexs/plaxdapio pyiBaneritrile,

hyl- piperazin-1-yl)-methanone, or .
i RSB b R RSB e hante)
gyiidlexsicioktapprsethanone,
cis-(4-isopropyl-3-methyl-pjperazin-1-yl)-[4-(4-trifluoromethoxy-phenylamin
B A RN R g T T BB p A pyihe
Qi@ eifil ommthetiylgayridin-3-ylamino)- cyclohexyl] -methanone
trans-(4-isopropyl-piperazin-

T P T R R R R AR TR B Ry TG HERP PO RS TR Ean 5 -ome,
JessLtissasomiinipriazipel il lvasimaneranearTignk oy
ohexyl]- methanone, trans-[4- (4-chloro-phenylamino)-cyclohexyl]

rdrisopriopyipinemaiipijeylimethantng yiiransd e 3chlam-peemylamin
0) -cyclohexyl] -(4-isopropyl-piperazin- I-yl)-methanone, trans-

q&{sﬂﬂrﬂlﬂjﬁ@%fﬁm}ﬁh&'ipﬁﬁéﬁ}/%hﬁﬁrb})@y]@ [@ﬁ@@ﬁxylamino] -benzamide,
" in-lv)- eis |
R A RISyt Sidafino) -esclohexyl-

raybysiokexyl]- methanone,
cis-(4-cyclobutyl-piperazin-1-yly-[4-(4-trifluoromethoxy-phenylamino)-cyclohexyl}-

methanone,
[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]-(4-cyclobutyl-piperazin-1-yl)-
methanone, '
trans-(4-cyclopentyl-piperazin- 1-yl}-[4-(3-fluoro-4-trifluoromethyl-phenylamino)-
cyclohexyl}l-methanone,

cis-(4-cyclopentyl-piperazin- I-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylamino)-
cyclohexyl]-methanone,

trans-(4-cyclopentyl-piperazin- 1-y1)-[4-(4-trifluoromethoxy-phenylamino)-cyclohexyl} -
methanone,

cis-(4-cyclopentyl-piperazin- I-yl)-[ 4-(4-trifluoromethoxy-phenylamino)-cyclohexyl] -
methanone,
[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]-(4-cyclopentyl-piperazin- I-yl)-

methanone,
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cis-(4-isopropyl-piperazin- I-yl)-
[4-(4-trifluoromethyl-phenylamino)-cyclohexyl] - methanone, 25

WOGesA88bropyl-piperazin-1-yl)-[4-(4-trifluoromethoxy-pheny | &ETHBY 260 ¢4 034

exyl]- methanone, ds-[4-(4-chloro-phenytamino)-cyclohexyl]
-(4-isopropyl-piperazin- I-yl)-methanone, cis-
[fA<(Beniocosphethibplienyeycioiexyd]o(deistpdpyeppesaginplpal)inethgi-
n(ﬁ)&ﬁantejﬁé,[4-(3-chIoro-4-methyl-phenylamino)-cyclohexyl]
-(4-isopropyl-piperazin-1-yl)- 30 methanone, trans- [4-(5-flu
ran-2 B3¢ diiycio-idaiidodraytiohekyl vidrsaprepylopipstdzibidephopyl-3-methvl-

methanone; W,2007/080140 PCT/EP2007/050034 -23
cis-[4-(5-fludro-2,3-dihydro-indol-1-yl)-cyclohexyl]-(4-isopropyl-piperazin-1-

cMpnmethanene, (4fSsbodimpingtisnyazchd yiainekayaehepibpyl-3-methyl-

pi#)%ijﬂgf? }%g{%&e!yl) methanone, 5 . .
trans-(4-cyclobutyl-piperazin-I-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylamin

1RinLYERbexyRy VR Ihameneifeangn (4-oyclabutypiperaziedtot)- phenylamino)-
C&%;g%%ﬁl%%ggg}l%épyridin-3-ylamino) - cyclohexyl] -methanone,

rans-(4-cyclobutyl-piperazin-1-yl)-[4-(4-trifluoromethyl-phenylamino)-cyclo
chenylbo i@ poethaneng, iipaszi4- (4ythlaredphenydestineeygpabedithio)-

C§%18MFJ§@9‘ ‘t'?li Jggin- I-yl) -methanone, trans- [4- (3-chloro-phenylamino
-cyclohexy (9 -cyclobutyl-piperazin- I-yl) -methanone, trans-

rién3cehiiadbmeipy-phenylaingyayslabrwiba freyelabitylpinghazin-
Xl mehanang, 2 cis-

(ﬁ-cycﬂ[ u]tyf-plperazin-l-yl)-[4-(3-f|uoro-4-trif|uoromethyl-phenylam.ino)-
1RG0 haxyArapath 3eaRe -4is14-LyslabatdreipeiRipedamino) -cyclohexyl] -

11[éép-;[g%‘llgoromethyl-pyridin-3-y|amino )-cyclohexyl] - methanone,
ms-(ﬂ-cyc’lobutyl-piperazin-l-yl)-[4-(4-trif|uoromethyl-phenylamino)-cycl.oh

1R RRIPRIBADSIR BI8T- 1-y1)- [ 4-(4-trifluorometh ofo~phenylamin o)-cyclohexyl]-
n[14-£4-chloro-pheny amhno)-cyclohexyl]-(4-cyclobutyl-piperazin-1-yl)-metha
cthanone, .
none, Cis-[4- (3-chloro-phen ylamino) -cyclohexyl]

1YY RIS BNk M RSENINORE, (4-isopropyl-piperazin- 1-yl)-methanone,
trans-14-(3-chloro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-methanone,

trans-[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-

methanone,

cis-{4-1sopropyl-piperazin- 1-yl)-[4-(6-trifluoromethyl-pyridin-3-ylamino)-cyclohexyl]-

methanone,

cis-(4-isopropyl-piperazin- 1-yl)-[4-(4-trifluoromethyl-phenylamino)-cyclohexyl] -

methanone,

cis-(4-isopropyl-piperazin- 1-yl)-[4-(4-trifluoromethoxy-phenylamino)-cyclohexyl] -

methanone,

cis-[4-(4-chloro-phenylamino)-cyclohexyl]-(4-1sopropyl-piperazin- 1-yl)-methanone,
cis-[4-(3-chloro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,
cis-[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl] -(4-isopropyl-piperazin- 1-yl)-
methanone,

trans-[4-(5-fluoro-2,3-dihydro-indol- I-yl)-cyclohexyl] - (4-isopropyl-piperazin-1-y1)-

methanone,



cis-[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]
-(4-cyclobutyl-piperazin-1-yl)- methanone, 25 trans-

wo(dsayobobatyl-piperazin-1-yl)-[4-(5-fluoro-2,3-dihydro-indol-I-ycyeipimzyiooss
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methanone, cis- 23
(4-cyclobutyl-piperazin-1-yl)-[4-(5-fluoro-2,3-dihydro-indol-1-yl)

cisyalobexydro methianane. ideyelebutytpiperazin Indprtfyi-piperazin-1-yl)-
rﬁSt'f‘-%im%thyl-isoxazol-4-ylz;1mino)-cyclohexyl] - 30 methanone, trans-
4 Afi-c%?ofo-phenylamino)-cyclohexyl] -(4-cyclopentyl-piperazin- I-yl)-

[mesRannei 3005089 kAN RS TR BROXIOBNARS 034 AR azin- 1-y1)-
1{ldé-t{_tL:%-I(}:QII}c()ero-phenylam|no)-cyclohexyl] -(4-cyclopentyl-piperazin- I-yl)-
methanone, trans-[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]

HAnCYEloRetYIRIReFaZImL-Y ) PLIAAABRs A -triftuoromethyl-phen ylamino)-
ch-%ﬁlé%gl_%?&g%ﬁgerazm- -yl)-[4-(4-trifluoromethyl-phenylamino)-cycloh
gxﬂ - hanone, Cis-[4-(3-chloro-phenylamino)-cyclohexyl]-(4-cyclopen

byhsPiResazityDpipetRARONG: 1805:-(ARYSIORRMPINEIAZRylamino)-
t “?f‘l Iuoﬁ%@gihydro-iﬁ%gﬁ@-yn-cyclohexyu- A A

MR v me
-cycf{ p}elrﬂy -piperazhn-1-yl)-[4-(5-fluoro-2,3-dihydro-indol-I-y1)-cyclohex

z%h@@@lmrﬁ%ﬁé‘zjﬂé&%}Q[@:W%HME@M%YAhino)-cyclohexyu-
- A%-lsogr%pyl-fs-met yl-piperazin- I-yl) - methanone; traits-[4-
1Y%—Eﬁ?or%-phenylarnino)-cyclohexyl] -(4-isopropyl-3-methyl-piperazin- |-yl)-

e MERANGAS: < ish s (AraR IO R G ATINC Y BIAEY krazin- 1-y1) -methanone,

(4-isopropyl-3-methyl-piperazin- I-yl)- methanodne,

1284433 hidcoephiemytamino)-eyclohexglll ( 4-cyclobutyl-piperazin- 1-yl) -methanone,
-(4-isopropyl-3-methyl-piperazin-1-yl)- methanone, 20 cis- ) _
I‘[&ﬂ@s[érﬁ%éh&ﬁétﬁvﬁwgmﬁmlﬁwwbﬁﬁ@wm%m%ymhwﬂw%mé—yl)—
mariandayl)-methanone, [4-(3,5-dimethyl-isoxazol-4-ylamino)-cyclohexyl]

-(4-isoprogyl-3-methyl-piperazin-I-
as-(4-cyclobutyl-piperazin- 1-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylamino)-

cyclohexyl}-methanone,

cis-(4-cyclobutyl-piperazin-1-yl)-{4-(6-trifluorometh yi- pyridin-3-ylamino)-cyclohexyl] -

methanone,

cs-(4-cyclobutyl-piperazin- I-yl)-[4- (4-trifluoromethyl-phenylamino)-cyclohexyl] -

methanone,

cis-[4-(4-chloro-phenylamino)-cyclohexyl]-(4-cyclobutyl-piperazin- 1-yl)-methanone,
cis-[4-(3-chloro-phenylamino)-cyclohexyl]-(4-cyclobutyl-piperazin- 1-yl)-methanone,
cis-{4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]-(4-cyclobutyl-piperazin- 1-yl)-
methanone,

trans-{4-cyclobutyl-piperazin-1-yl)-[4-(5-fluoro-2,3-dihydro-indol- 1-yl)-cyclohexyl] -
methanone,

cis-(4-cyclobutyl-piperazin- 1-yl}-[4-(5-fluoro-2,3-dihydro-indol-1-yi)-cyclohexyl]-
methanone,
(4-cyclobutyl-piperazin-1-yh)-[4-(3,5-dimethyl-isoxazol-4-ylamino)-cyclohexyl] -
methanone,

trans-[4-(4-chloro-phenylamino)}-cyclohexyl]-(4-cyclopentyl-piperazin- 1-yl)-

methanone,
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30

yl)-methanone,
cis-[4-(4-chloro-phenylamino)-cyclohexyl]-(4-cyclopropylmethyl-piperazin-

wOl2gh)7/88 nethanone, cis- [4- (3-chloro-phenylamino)-cyclohexdirEr2007/650034

-(4-cyclopropylmethyl-piperazin- |-yl)- mgthanone, trans-
(4-sec-butyl-piperazin-1-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylarnin o0)-

Ryeiqhery/dnmethpRengadtho)-cyclohexyl]-(4-cyclopentyl-piperazin-1-yl)-
Egremgﬁ 4ﬁ§ec-butyl-piperazin-I-yI)-[4-(4-trifIuorornethoxy-phenylamino)-cycl
ohexyl]- methanone, WO 2007/080140 PCT/EP2007/050034 -25

l%‘s(ﬁs@ﬁtbﬂ&‘bmpﬁ@ﬁ%phen ylamino)-cyclohexyl}-(4-cyclo entyl—}})]iperazin— 1-yD)-
n%g%}}%—ﬁ%-ﬂuoro-4-tr|fluoromethyl-phenylam|no)- cyclohexyl] -methanone,
'CIS-(4-SecC-butyl-piperazin-1-yl)-[4-(4-trifluoromethoxy-phenylamino)-cycloh

XYl cyNBHRARANAP & £J1- 1-y])-[ 4- (4-trifluoromethyl-phenylamino) -cyclohexyl] -
%Eﬁggéglétyl-plperamn-I-yI)- 4-(3-chloro-phenylamino)-cyclohexyl]-methano
e K

c&'sﬁt;lst@aﬁ}'&lel}ﬁ{%‘yﬁ@iﬁﬁ{@)lE}réib!ﬂeiéz1§4cﬂl&%%egﬁﬁxlﬁfpéﬂs’2ﬁ9@@F-M-anone,

methanone, trans-
1farA flugdephenyy pipenoicyiclohekyHHAudetralidibsplyramdeid) -pipesakih dxyl] -

adt-methanone, 10 trans-
[4-(1-ethyl-propyl)-piperazin-I-yl]-[4-(4-fluoro-phenylamino)-eyclohexyl]-
anéthaydoen@ioyplahutylpydefdzid- thybro-2,3-dihydro-indol- 1-yl)-cyclohexyl] -
,ﬁ%t@%g@[opoxy-pyridin-3-ylamino)-cyclohexyl]- methanone,
(4-cyclobutyl-piperazin- I-yl) - [4-(6-cyclopropylmethoxy-pyridin-
Bryleii (b ehlér syidieh ebaylfsmethatohaeyi {4-tyctobopyidipeedrihpiperazin- 1-yi) -
1Jl-é/@dgh-)g%,j‘Iuoro-phenylamino)-cyclohexyl]-methan one,
(4-cyclobutyl-piperazin-1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]
rrigiRndRG] obé-héngiehinrerpieyaninol-cyatobeyl- methyl-piperazin- 1-yl)-
1ﬁ%‘%{!§ﬁ’ gpyl-piperazin- I-yl)-methanone,
[4-(6-chloro-pyridin-3-ylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-y1)-me
dhangne;idfro-phenylamino)-cyclohexyl]-(4-isopropyl-3-methyl-piperazin- 1-yl)-
H?6-5[6214140-{'1569propyl-piperazine-1-carbonyl)-cyc|ohexy]amino]-nicotinonitrile,
4-1sopropyl-piperazin-I-yl)-[4-(5-methanesulfonyl-pyridin-2-ylamino)-cyclo

chep] 3-sneshaporayrad)atarteutinally Repepiabte selisthareedzin- 1-y1)-
methanone,
cis-[4-(3-chloro-4-methyl-phenylamino)-cyclohexyl]-(4-isopropyl-3-methyl-piperazin-
1-yl)-methanone, ' :
[4-(3,5-dimethyl-1soxazol-4-ylamino)-cyclohexyl] - (4-isopropyl-3-methyl-piperazin- 1-
yl)-methanone,
cis-[4-{4-chloro-phenylamino)-cyclohexyl]-(4-cyclopropylmethyl-piperazin- 1-yl)-
methanone,
cis-[4-(3-chloro-phenylamino)-cyclohexyl]-(4-cyclopropylmethyl-piperazin- 1-y1)-
methanone,

trans-(4-sec-butyl-piperazin-1-yl)-[ 4-(3-fluoro-4-trifluoromethyl-phenylamino)-
cyclohexyl]-methanone,

trans-(4-sec-butyl-piperazin- I-yl)-[ 4-(4-triflucromethoxy-phenylamino)-cyclohexyl] -

methanone,
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Especially preferred are the following compounds: 25
[4-(1,3-dihydro-isoindol-2-yl)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-meth

WERRR80140 PCT/EP2007/050034

(4-isopropyl-piperazin-1-yl)-[4-(6-metho 5pyrldln -3-ylamino)-cyclohexyl]-
methanone, [4 (mdan |.-ylamino) -cyclohéxyl] -(4-isopropyl-piperazin-

&35@ @é@t elazm 1- 1)14 (3-fluoro-4-trifluoromethyl- hen Iammo?~|
PS [4-(l.-phenyl-propylamino)- cyc ohexyl] methan

((;Hsg\%? yl- | erazin-1-y
8120 PCTIEP2007/050034 -26 (4-isopropyl-piperazin-
('z}’@za Aad2i(dq TE%BQPMIPE‘ DastRIORI B ReXY e IGHNRAN A0 ey -
ifluoromethoxy- pheny amino )-cyclohexyl] - (4-isopropyl-piperaznr

1‘ arlr‘ﬁ’?—)‘fhanone 5 (4-cyclopen

1-pi 4-(4-fl
e A Encenone,
nsthangtieheptyl- -piperazin-1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl] -
244445 gclopentyl piperazine-1-carbonyl)-cyelohexylamino]-ben.zonitrile,
[4-(4- benzoyl phenylamino)-cyclohexyl] -(4-cyclopentyl-piperazin-
irymsPethanene. fHeisopiapyl-RipesaziRt-i) (téd-{Hymethexnphenyiaperazin-1-
3&) gﬁ{gﬁgﬁ( ] -methanone, 10

enzoy -phenylamino)-cyclohexyl]-(4-isopropyl-piperazin-I-yl)-metha

rﬂ@%e[ﬂ(ﬂdaﬂi}@fﬁﬂaﬁ?lgﬂiﬁgﬁya@i%@%tﬂ&Wﬁﬂl@[@ﬁ&ﬁl&ﬁhﬁbﬁépﬁﬁiﬁé%}]-u
e%h%l’ .compounds of formula | are the following: trans
?‘ cygl utyI piperazin-l.-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methan

@eclsrieytdislona-phanylameinepeysonexyldirsopsany b PIBRIBEEXy!] -

|- Bl-methanone 15
r%lanég,m[ﬂ (36 chloro-pyridin-3-ylainino)-cyclohexyl]-(4-isopropyl-piperazin-I-yl

()4 I@@«ﬂ@ﬂ@iperazm 1-y1)-[4-{6-cyclopropylmethoxy-pyridin- 3-ylamino)-
gﬁtﬁ |§lo rolpeyl piperazine-I-carbonyl)-cyclohexylamino]
|co ans-

ﬂﬁ&@%ﬂﬁi‘ -Vl)-[4-(a-methanasuiipnyinRyridindiamiBehnanone,

cyc xy] -methanone, 20 and pharmaceutically acceptable salts

(thepebib Fykharerie; the phafidoeutigdibn skaeinableydaltexsfitmecthanone,
compounds of formula | and the pharmaceutically acceptable esters of

%é%rﬁ‘ﬁ%lﬂﬁas%%ﬁ’aﬂﬁ%%q)|ﬁéi?\1i?&6§?19 %ﬁgmgyb@f&rwe}n% anfidRRene,
{@%ﬂﬂr %ﬁr‘:’a\ﬁ‘? no't %ﬂ%x%g E{Tl% g' d Qt@lanone,
Ids, such as | acce

salts W|t ventlon phar a table

@idss-fes ;ﬁb@ma@mﬁ@@m Qﬁhﬁi@onbwdési&l&iﬂ@ﬁnﬁh@m@éﬁn@ﬁﬁ@@
fumarate, maleate, salicylate, sulphate, pyruvate,
(4-isopropyl-piperazin-1-yh)-[4-(5-methanesulfonyl-pyridin-2-ylamino)-cyclohexyl] -

methanone,

and pharmaceutically acceptable salts thereof,

Especially preferred are the following compounds:
[4-(1,3-dihydro-isoindol-2-yl}-cyclohexyl]-(4-isopropyl-piperazin- 1-vl)-methanone,

(4-1sopropyl-piperazin- 1-yl)-[4-(6~-methoxy-pyridin-3-ylamino}-cyclohexyl] -

methanone,
[4-(indan- [-ylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,

(4-1sopropyl-piperazin- 1-yl)-[4-(1-phenyl-propylamino)-cyclohexyl]-methanone,
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citrate, lactate, mandelate, tartarate, and methanesulphonate. Preferred
are the hydrochloride salts. Also solvates and hydrates of compounds of

WOreehi(@0144nd their salts form part of the present invention. \WOT/EP2007/050034

2007/080140 PCT/EP2007/050034 -274gampounds of formula | can have
one or more asymmetric carbon atoms and can exist in the form of

(dpiicpihypplipépenemiidmgrd drix(Grasdfcenartiiemb rstBykimdso Faryciohexyl }-
REAIRIGe racemates, optically pure diastereoisomers, mixtures of
diastereoisomers, diasterecisomeric racemates or mixtures of

[diasteiBoisometioxpgemagaen ihbe oplidadky b -ddtiseforpyt- pareleiniitained
J@mpﬁple by resolution of the racemates, by asymmetric synthesis or

asymmetric chromatography (chromatography with a chiral adsorbens or
(alagaitpcbhe-ipiyendion- b rpced-alk afthdsa fommms.of-will becappreciaiathne,
that the compounds of general formula | in this invention may be

@eﬂ'rW&ﬂ@@éw&pfa%ﬁéﬁdtglaolflpé%-ﬁéﬂvra@-@é@vawé@thcﬁlab%ébgm@anone,

L gcon grgl backgo 5@? pare! ntc exnlvwo ih%%%% IIy
e%n Y nheksbotical y(fmb |vesy re capa f&f

[Rrefueing NS RARRRLERS ,%ﬁf @Q%:@J)B&mﬂl l%mﬂﬂp 58 AsGhanone,
u

within the scope of this invention. rther aspect of the present invention
(it thepodgssdorzthel mbnifddtunetbbxgerhpoyindsrof fosrinlekds oefinedne,
above, which process comprises 15 ae coupling a compound of formula I
%%Wﬂz%mﬁ M) =CreohgREif-SORIR RAP R T 79 8s ishreatharens:

a@% [ AN BUNE (QUUELLA-NR2RS 11l 20 wherein R2 and

re as erein e ore wit e pI'OVISO that R3 does not contain
R R R R
I PEFER2COMVOBODR4r 228 OyNH Rial- HuoBo-phenylamino)-cyclohexyl]-methanone,
[4-(2,4-dichloro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-methanone,
trans-[4-(6-chloro-pyridin-3-ylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-

methanone,
trans-6-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexylamino]-nicotinonitrile,

trans-(4-isopropyl-piperazin-1-yl)-[4-(5-methanesulfonyl-pyridin-2-ylamino)-

cyclohexyl]-methanone,

and pharmaceutically acceptable salts thereof.

Furthermore, the pharmaceutically acceptable salts of the compounds of formula I
and the pharmaceutically acceptable esters of the compounds of formula I individually

constitute preferred embodiments of the present invention.

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

form part of the present invention,



Re’'N N~R 12 R wherein s, R'a, R' and R2 are as defined herein before

and R3 is a group as defined herein before other than those groups
wocntadréngya carbonyl group, , and if desired, 5 converting theecaveponn@s0034

obtained into a pharmaceutically acceptable acid addition salt, or.b)

reacting a compound of formula IV O R7a IV H2NR wherein s, R" and R’

are @dﬂﬁﬁéﬁﬁ’d@%m@@fﬁrﬁca&%mﬁmﬂﬂ @Q@&B'%Mﬁ@c@ﬁ@yﬁéﬁi@and can

\V I ted the consistin

LTS AR W s
.%égé’ E?&Féﬁi“é%@ d”é)‘fetﬁé'iﬁ?ﬁ’?ﬁ}ﬁﬁm@” SONRES P&dlﬁgfi@(@ﬁqm@f s
RRtifzoiieneic Rﬁ:mﬂayﬁkcg erisanctRT Hsaaaied fort iheegrowp. The optically

5 £RNSIRING oy Q&%&%Qﬁk&'!ﬁéﬁ%&ﬁ 8(6 Ha Yl GOGHgy asymmetric

heteroaryl, and if desi WO 20 140 PCT/EP20Q7/050034 =29
SO SIG TCE Ao e DBEaRHMG  GRAIBERACaI HEBEplARSTDens o1
chicid tadbition watiomembraces all of these forms,

It will be appreciated, that the compounds of general formula [ in this invention
may be derivatised at functional groups to provide derivatives which are capable of
10 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 Iin vivo are also within the scope of this invention.

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

compounds of formula I as defined above, which process comprises

15 a) coupling a compound of formuia II

/\( .
YA
O s R

wherein s, R and R! is as defined herein before,

with an amine of the formula I}
H-NR*R® 11

20 wherein R and R are as defined herein before with the proviso that R® does not
contain a carbonyl group, in the presence of a coupling reagent
under basic conditions to obtain a compound of the formula I-B



c) coupling a compound of formula IV 'O NRta IV HZN L"15NR" 5

wherein s, Rna and R' are as defined herein before, after activation with
woOphenypkshlioroformate with an amine of the formula VI H-NR4RST/ ik ehetefta34

R4 and RS are as defined herein before,»¢q obtain a compound of the

formulal-D 0 O NR 5N I-D R\NA L~sNR' Ra Rz 10 wherein s, R'a, R,

Rz, R4 and R5 are as defined hereipy before, and if desired, converting

the compound obtained into a pharmaceutically aggeptable acid addition

salt. The preparation of coaTpOHRHS fy f the present invention
: jal or qonver ent syntheticlrdutes.

may be 15 carried gutin s

Syntheses of the iPNerW own i f&u@{ring scheme. The skills
required for carrying oy Ethe reaction and p rification of the resulting
products are known tofthose skilled in the art. The substituents and
indices used in the following description of the processes have the

signifigrpes given Rergin pefore Linlessdndicateskiorthe aqttia e ol @t lefined
detail, the 20 €O ourtléis of formula | can be ma ufacltured by the
ore ot [@ o

m

RSOSSN RR Befbil, By The RIS AS N S HHE BYEF R8s or by
addiotpstistnethods. Appropriate reaction conditions for the individual

5 Jeaeitn SIRPSEN®MNeEHiaiadaarren skilladdeethedary: Aeh200y R0ddtion salt,
rCT/EP2007/050034 -30 Starting materials are either commercially
available or can be prepared by methods analogous to the methods given
below, by methods described in references cited in the description or in
the ;%af%/%ﬁgg,g&cﬁ%%‘fﬂgdg ﬁ?{&bﬁﬁme art. Compounds of formula I-B,
wherein R3 is selected from -(CH2}-aryl, -(CH2)a 5 heteroaryl and
indanyl or wherein R2 and R3 together with the réiligogen atom to which

v
H_N

2

wherein s, R*® and R! are as defined herein before,

10 with an acid chloride of the formula V

O

F%s--m-m( \

Cl

wherein R® is selected from the group consisting of (Cs-Cg)-alkyl, -(CH,),-aryl and
~{ CHs)q-heteroaryl, in the presence of a base

to obtain a compound of the formula I-C

O

15 R

wherein R is hydrogen and R’ is selected from the group consisting of
-CO-(Cs-Cy)-alkyl, -CO-(CHj)p-aryl and -CO-(CH3)o-heteroaryl,
and if desired,



they are attached form a 5- or 6-membered heterocyclic ring that is
condensed with a phenyl ring, said phenyl ring being unsubstituted or
WOsHIoSHEd by one, two or three groups independently selecRGITEREN07/050034
lower alkyl, lower alkoxy and halogen; cag be prepared following the
procedure as depicted in scheme 1. 10 Scheme 1 O HNRZR3 0=(D40.
OlnteiHg N brvibBhl bhthiied Rito 15 prayd MedudisaRY Hecdpa@leOadR lad dition salt,
J7 sNincaseH->RR\RV~]N,RiS NN sRI/HMJsRz ~zR1-B
1-13 4-oxo-cyclohexanecarboxylic acid ethyl ester VII is commercially
available and the ketone f nﬂ;ionali%]]c\?n be modified according to
methods dB<eRRST T eI ANt the procedures are known to those in
the art (For reaction conditions desgyjibed in 15 literature affecting such
reactions see for example: Comprefjensive Organic Transformations: A
Guide to Functional Group.Pre atiens2nd Edition, Richard C. Larock.
John Wiley & Sons, New \ 9). Hgwever, we fingyit convenient
to transform. the ketoneA iy reductive amination
with amines Il (eit ommercially avaiabt ccessible by methods
described in references or by 20 methods known in the art; as

5 aPPrQRMIALE) undey faqucingcoRdiiong.Eieygagtion may

after activation with phenylchloroformate with an amine of the formula VI

H-NR*R® T

wherein R* and R® are as defined herein before,

to obtain a compound of the formula I-D

o N/\I/R
I-D
e T
\N)LN < 1
10

wherein s, R, Rl, Rz, R* and R’ are as defined herein before,
and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt.

The preparation of compounds of formula I of the present invention may be

15 carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following scheme. The skiils required for carrying out the reaction and
purification of the resulting products are known to those skilled in the art. The
substituents and indices used in the following description of the processes have the
significance given herein before unless indicated to the contrary. In more detail, the

20 compounds of formula I can be manufactured by the methods given below, by the
methods given in the examples or by analogous methods, Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art.
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be carried out in the presence or absence of a solvent and an acid. There
IS no particular restriction on the nature of the solvent to be employed,

wonravigedithat it has no adverse WO 2007/080140 PCT/EP208¢10B80184/050034

-31 effect on the reaction or the reagenj[%mvolved and that it can dissolve
the reagents, at least to some extent. Examples for suitable solvents

i?] C|U8§rﬁfrg:m?@£ﬂ%lﬁje éjdmiaﬂt@ﬂiﬁﬁer&’iﬁﬂi%ﬁi!%]é&%ﬁi%ﬂ%e@ﬁélﬁﬁm' QMnethods
the nature of the acid.used in this stage, and.any acid _commonly use
B B A R LR e
HEAPHRIRIS A ERITaBIa e (e MRE orlidreoy s phtRitar restriction on

the nature of the reducing agent used in this stage, and any reducing
agen€oommunly affedninihlsBy pbeofindiiciionlestey daualhf G8 mptoledCH:).-
et FERmP e 9 GUshiRderi 18 a0 RS HEinde Wi hitrogen atom to which

Jiacieonybaranydie.sodium, boohydide and the ke, Ihe eaction ean,
are place over a wide range or temperatures; an precise reaction

nbpRgbritereaid Aben0 CRECSINS sURvEHTeM onve ittutesonv enfe fiveoor three
gauysantigheneactiorlaitbiteating vieernampiant exoperaidneiogefldin be
pwfa%ﬁorﬁ&w{ﬁ%q al ?%%eﬁﬁﬂ%th%'h%%{e%? Yamwidely, depending on

many factors, nota Iff)t e reaction-temperature and the nature of the
reagents. However, a period of fromg@hahdq several days will usually
suffice to yield the intermediately built esters which can be saponified by
various methods known in 15 literature. However, we find it ddnvenient to
cleave the este ioftality undeHN&SRE conditions. The rediction may be
carried out o4 ST is ng%articular
restriction on theature@ithe solvelit to be employed; provided that it

has no adverse ef Ict on the reaction or the reagents involved and that it
can dissolve the reagents, at least to some extent. Examples f8r suitable
solvents include: 20 THF, methanol, water gnd the like.aTherg is no
particular restriction on the nature of the bas‘é\ilfs\eg/in this stage, and any
acid commonly used in this type of reaction m qll,LaIIy be employed

here. Examples of such bases include lithium h ?oxiae(f*so ium

hydroxide, and the like. The liberated acid functjgpality can be modified
according to methods described in literature and the proceduges are

known to those in the art. However, we 25 find it convenient taitransforrg =
the acid funetiopatity, i $titute
unsugstitute perafi ) VIII (gjther commercfatiy, available orﬂN\
accessifile by'method SBribed in references or bmethods knowh in
the art; &8 apprqpéiate) employing a coupling reagent. The reg_ tion may
be carried out in the presence or absence of a solvent and a base. There

is no particular restriction on the 30 nature of the solvent to he employed,
pr ovﬁ@&?hﬁ?f?h%ﬂﬁc R gﬁé&%}ﬁl fister VIIis commercially available and the

ketone functionality can be modified according to methods described in literature and

G0

R/H

the procedures are known to those in the art (For reaction conditions described in
literature affecting such reactions see for example: Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition, Richard C.
Larock. John Wiley & Sons, New York, NY. 1999). However, we find it convenient to
transform the ketone functionality in VII through reductive amination with amines IT1
{either commercially available or accessible by methods described in references or by
methods known in the art; as appropriate) under reducing conditions. The reaction may
be carried out in the presence or absence of a solvent and an acid. There is no particular

restriction on the nature of the solvent to be employed, provided that it has no adverse
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35

reaction or the reagents involved and that it can dissolve the reagents, at
least to some extent. Examples for suitable solvents include: DMF, THF,

wodioxa#re14nd the like. There is no particular restriction on th@@&EXPe001/050034

the base used in this stage, and any basg .commonly used in this type of
reaction may equally be employed here. Examples of such 35 bases
dffetude NMEBRtidisaptapydsibyamiaéyEd BAhanddnallielvEnReadadeats, at

iQ?s‘E“t%LQS'ﬁl%eéi{é%t{O G ALY Af 1&“5%1%%1'{%' g SROPRLSEDINSnd the like.

stage, and any CO reagent common USG In thISt eo f reaction

%’Sféh%%w%@éﬁﬁ 56%%?1%@ (WPB009 L A5 B e FED S FogodRs any acid
c@Arkominpled of Suchypeduciagtagentsyioghady be employed here. Examples of such

a%lﬁiﬁ{glm@tg%ﬁgﬂ&ﬁ) meihylenel-HHaleds3io particular restriction on the nature of
riaz Io 4 5-b afluoro osphate (HATU

t }1 ngz]%(t”dm Lég:ﬁ%ég%{%-%gﬁly reducin agentg:ommcznly used in this type
@lb@ﬁmnmmuyﬂy\bm anesedrasnethymolts ot sechaffdordborarats include

soUIk iriabd dhe bkeh ke ecaatiom aan dakerplacamava aiwidemm aeeaieh 2an take
F eratures and the recise eactlondt%]mperaturelcg rltlcat the

R eton WA fiaast conev‘% ient to carry outthe reaction w.&mﬁe%%né"' fon "
CEHARRERY taeipEsBtive (Y crBRfit QY HEE i) CHEY 981 the IestearaiRypeating
fadso MabiavidetypeleperdmngHnxnEmtifaciers) inetdblyibedsedotianay also vary

JRBRERPY: lﬁiﬁ[?()tibﬁlg %tBH*l?oE?@i%HE%ELQY&E‘%@ﬁqﬁmQﬁHQ%PJ Iﬁ%rHature of
0.5 hto several'd 10

ays will usually suffice to yield compounds I-B. In t

(BELEAMEH thatbstiarelphetLane 4Ahisspesal dgupred Hf@arl%%ﬁﬂfﬁﬁe fo yield
tbompourdisatal ydanlbes fenstiwéndh wetirialisg ait e freeuid sobtibods known in

1RRSRaE r}%cﬂ%@‘v@ﬁ( WY ﬁﬁ@%&/ﬁv@ﬁ%ﬁﬁ%%l@% kgtones 9{@@&%@% nder basic
resgiectlv to ac £ss co ound s -B. T ﬁ%condltlonsa descrl

RIS SVSUTEROD ISR A APUARS ST S Sy vt
Thempiam mawllaf mrm@@@ur@aﬁ Hherwathe @éﬁ@d@rbém@ml)g@ﬁwded

tAbx reyarsingiverordgealcsieps eaciipaviege efdihe asterivegtiaaalit asan
?V!P&% ¥St£” 41 APE&XS %%%%ﬁk‘?cﬂ%ﬁxég f%%? UL SR bncrude:
a) dle Suitable

commerma availa amide coupling wit piperazines as

csEirapbveisharsh theddse tbrse E:%’Ei%’%‘ﬁ’n‘?ﬁé@ddﬁsﬁé%‘é‘é@ﬁﬁéa aHYYRof the
bj.ilﬁil disrg theidesisgd cohpounds afrfonowiadsEd Actassvie biar¢aspactivey equally

%f@ﬁé%@@ﬁlﬂ%@ 3?59&199&%@5’@{8{199 TRERNONES AS HESEHREN Mdroxide,
find nient to separate cis Q[ trans isomers
%st ?%Bfﬁ]é’ﬁ@ BiSRTr Ret S %ﬂ%&@é‘i‘g to methods

@hmhfait@ig&apmtmc aedémepil preasecs RieGteshnio tlesscTinghs alveHiswover, we
fﬁJHtipébﬁR%rﬁQﬁ)ﬁﬁﬂtﬁéﬂ@f@ﬂﬁ@B%'Mcﬁ%@h@%ﬁ%?ftﬁ%ﬂyﬁhﬁe\@% B I%v?rth
egtgd from ‘}{%% gﬁe#p conS|st| g) tg}c -alk IéﬁCO H;ll

rOaryT, & “‘e be'pr eplaredcg fofiow g nythe 7"
aﬁqaggs@&g @d@gﬂ@@g@ ﬁ@ﬁﬁ@ﬁ]@ gefe}, ences or by methods known in the art; as

appropriate) employing a coupling reagent. The reaction may be carried out in the
presence or absence of a solvent and a base. There is no particular restriction on the

nature of the solvent to be employed, provided that it has no adverse effect on the

- reaction or the reagents involved and that it can dissolve the reagents, at least to some

extent. Examples for suitable solvents include: DMF, THF, dioxane, and the like. There is
no particular restriction on the nature of the base used in this stage, and any base
commonly used in this type of reaction may equally be employed here. Examples of such
bases include NEt; or diisopropylethylamide (DIPEA), and the like. There is no
particular restriction on the nature of the coupling reagent used in this stage, and any

coupling reagent commonly used in this type of reaction may equally be employed here.
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WO 2007/080140 PCT/EP2007/050034 - 33 Scheme2 00 o0 OHN N~R
1 a NN-Ria Boc, H Boc.N Ls R H2N JSN,RJ:D cis or trans H LL JJ IX X

woYohRB8¢zdoV OR1a NrlRANINR s RZI-C PCT/EP2007/050034

4-tert-Butoxycarbonylamino-cyclohexan Eqrboxylic acid 1X (cis or trans) is
commercially available and can subsequently be modified at the acid
Ef%ﬂﬁﬂ%@ﬁ%’é}@i&ﬁﬂﬁ?%ﬁ@@fﬂ&dtééjﬁ%tﬁih:g&ﬁﬂ@tﬂ?ﬁﬁiﬁf@)dﬁr@h@ﬂ@ne]-IH—1,2,3-
rocedyres are known ose.in_the art (For reac itign
B TP ang A SR Al () Al Ry arony-1.2.3
leprapiatdpsNOBydribmansmahatidny: M IS e FueibisHarGivup
tEtrepasatibes2 (UHTUNom Righdkd. Thkasackodalan Wiley1&Sons, IN@E range of
Y..1999).. H r.we fingd. i ' I id.
e & e eiehion. we
Pl it SRS P ISR FRTAN AV AIRISRS B h R BS BRAENS AR (B QR SERBRG e to
re€fexefibe siorbyquetddds tieowaetionihe ari as vappradribteleembioymgraany
SOUPINIAYRL LNS ESACHANMAY L8 GRHISHONL IR RISSERCE Rhvever, a

absence of a sqlyent and ase. There s no particular restriction

RS P D CONERCENB CRpIL) ORI s A S B B the
aeffevhon theuedition pitbredser ¥abbimdiucivelehthtigsit tag disysivads 1A
diieveagenisnaldaasiiaisame axent bramenlarfonruiaNe 38/ vemistive
apslude: MR ILIE, dioxans and (e ice, 1ele 5o RANCHIRT 5 he
restriction on the nature of the base used 1n this stage, nélany base

OORRTH R USRS 9B Eob Rrcd MBI L HTTEY SIS yearHerestep

s amnpleSoeh sefehasesdrklugeoddtde an alternative approach can be chosen
reversing the order of steps i.e. cleavage of the ester functionality as described above in 4-
oxo-cyclohexanecarboxylic acid ethyl ester VII (commercially available), amide coupling
with suitable piperazines as described above and subsequent reductive amination as
described above yielding the desired compounds of formula I-B. Access to the respective
diasterecisomers is given through separation techniques as described in literature. We
find it convenient to separate cis or frans isomers respectively from the diastereomeric
mixture through silica gel chromatography or reversed phase HPLC techniques. The

solvents for elution are chosen appropriately.

Compounds of formula I-C, wherein R’ is selected from the group consisting of -
CO-(C5-Cy)-alkyl, -CO-(CHz)p-aryl and ~CO-(CHas)-heteroaryl, can be prepared

following the procedure depicted in scheme 2.
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or DIPEA, and the like. There is no particular restriction on the nature of
the coupling 20 reagent used in this stage, an d any coupling reagent

wocmnmmeinioused in this type of reaction may equally be emplagadtherer/ 050034

Examples of such reducing agents incluge _TBTU, HATU, HOBT, and the
like. The reaction can take place over a wide range of temperatures, and
the precise reaction temperature is Beigritical to the invention. We WO
2007/080140 PCT/EP20071050034 -34 find it convenient to carry out the
reaction with®eating from ambient temperature to reflux. The time o

required Jdgaction may also yary widely, depending on many R'®
g%gtorsbly the reactron tem o@ re the nature=of the reggen /Y
Hov(\?ve a period of fronP8Byt to~several gaf will usualy Suffice to Nog

yield cempoumds X. 5 Removal'of the protecting group in X can be
affected unger various conditions accorging to methods described iw

literature and the procedures are known to those in the art (For reaction
conditions described in literature affecting such reactions see for rL

example: Comprehensive Organic Transformations: A Guide to Fu ct%na
Group Preparations, 2nd Edition, Richard C. Larock. John Wiley &¥Sons,
New York, NY. 1999). 1.0 However, we find it convenient to cleave the
Boc-protecting group under acidic conditions in the presence or the O

absence of a solvent to access the intermediate amine. There - 0 3
particular restriction on the nature of the solvent to be e on OVI
that it has no adverse effect on the reaction or the reagents Y}hvo ed a

that it can dissolve the reagents, at least to some extent. Eﬁhmples for

suitable solvents include: 15 dioxane, THF, water and the like. Therg_js no

particular restriction on the nature of the acid used in this stage, and any
acid commonly used in this type of reaction may equally be employed

here? EXAMRPIO AL RIY ROHRAraEiaB FRaccaE v bE AT e fiés Wé‘aﬁﬁé“
creantipndanatakis ijtaoedaear sa wide sathy beahteaijrer atuhesicah ththwionality
aeaseﬁﬁﬁgr&aﬁ}@ﬂo&@&%f?&eﬁ%%{ya&m@%ht% RN AME R o those in
%:é)nvee&ent to %arry ouc#the 2 rsea ti inth heatin %from ambient fons see for
P& PEAER SRS FEGE é‘bl 57 e BACTER TP ARESHAR
emmiﬁ @mnm@wm%mm&mfmmmér@amw Temperaaliferaviel
Hhehatives ol taerrsage) rmscﬂd@m@vgéf@cﬁerm o fron®assnl, tﬂ&@%@i NY. 1999).
gVl sHal sullice anpld e niermediaie Aming, T £OHPHG Ofn amice
e mte’rme ate amines wit aCI OI‘I es IS Wldr(]%? dneSC

CRigR RS &R é%h@lﬁ’r&@éﬂﬁ?é%za}%‘? Mél/\iﬁ@?%&?ﬁ&éfmaﬂ%aé(ﬁﬂ@bé? or accessible by
niedeitbrdeaniiitions aeésenbacbinbitarafiuse ciffesindnstichareactippsopaetépr

eﬁﬁﬁﬁi@ﬁ a ‘EE}E{ESD?E@Xﬁt%@%&c?@ﬁﬁf%@@@%“%&%ﬁi%&Eop?ééQﬁBé’Bﬁ'

Group reparatlons f Edition, Richard"C. Larock. John Wiley & Sons
aRﬁSW:?BFI? 9 e&b@tg:; a base. There is 110 paltlcula:l restriction on thé nature of the

solvent to be employed, provided that it has no adverse effect on the reaction or the
reagents involved and that it can dissolve the reagents, at least to some extent. Examples
for suitable solvents include: DMF, THF, dioxane, and the like, There is no particular
restriction on the nature of the base used in this stage, and any base commonly used in
this type of reaction may equally be emploved here. Examples of such bases include NE,
or DIPEA, and the like. There is no particular restriction on the nature of the coupling
reagent used in this stage, and any coupling reagent commonly used in this type of
reaction may equally be employed here. Examples of such reducing agents inchude
TBTU, HATU, HOBT, and the like. The reaction can take place over a wide range of

temperatures, and the precise reaction temperature is not critical to the invention. We
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The respective amines TV can conveniently be transformed to the
respective amides I-C through coupling with acid chlorides V (either

wocnmogircially available or accessible by 30 methods describedmgr2007/050034

references or by methods known in the aif; as appropriate). We find it
convenient to carry out the reaction in a solvent like DCM and in the
M@W@fl@ltﬁ%&%r%?t}%@%%ﬂ%ﬁ{ reaticlinn s aate Q- there to
Ivenlthtotbe emé) 8%‘3% V|de(1::l that it has no adve grle effect L on the

reac ion or the' r agents VS AR R T H GEESv: “Feat Otls i
frstaysie eohls brisrctExaitipRa For e gitdthe sotvuntelifguseeess. However, a
pliebipsemeinarich(BGMErsiaxane: Mo apnshiiedikeyithesers boedarkcular
restriction on the nature of the base used in this stage, and any base

ComMARNHESEHL PHSHIRR OE-SGATHOD dﬁtﬁiﬂ@mt&p@nﬁ@m%%s%%nwas

BT SBSnas <bar HSeRIOp A e Mo e

theastiorocaepction slavbtover deswithedandiecoftushydecituges chngathions see for
cRERCHE (RABHAM MRRECRSIISTI Fhitiaalith the IouetioNEWeHdg Group
;8”%%%'&%‘ ‘zo a#s u%%‘ < ret%céoﬂa‘%v'th '}eﬁ““ﬁrﬂe ANOIEL & York, N'Y. 1999).
peratur’e o re |me require the rea on may Qlsd vaf’
H\ﬂﬁféﬁﬁ’fd‘éﬁéﬁélﬁgﬁiﬁ"m BialsfI st IRABIY IHIET AR SR IR HISE:
candithe natiie pfdden seagaiabkinweres salyearios aat:és@mh&ﬁtariﬁeeeue tahine,

sfate Wb s e 0 el e TS (2 MW Rvides

the resulting compound of formula I-C (R2 = H) is a compound

PR LIHISIRGSITB ST QY Heetiacied r%‘dﬂb% Sy o %?lt@?’r?é‘fﬁ?’ei\?ﬂ hfyan
dBsojectidd toagonsetlths e aoticnside. Aikylation fof thetartidelverdemclude:

&HMWW&%M@IQ&E ’iiﬂet/@ié%@ﬂ&@f&%} GQQHE{%&PQW D iure of the
Iltghatu e to affect such transformatlons owever \%31 onvenlent to
VB

EhVER BhiIHESTE (RS WP SimasT! E”(F—?E‘ il e et caually
branp yeditterouRapRendtesthots nagids prelsiecd G ace@eimm@, radigbatiice The

1aa@ti@§ Rhetake (Rdapied irame Tﬁh&&qan@r&h%s%%%emed@aﬁt@ﬁon
u%%” S}C?‘é ted, ot tﬁ@atlht% &%Sr?@e%%& aksence oL a.salvent, There is ng, .
R’ICU ar restriction on t nature of the solvent to be empf 8’

g E‘?@Nfﬁi’eﬁﬂfﬁ St TR aRAISa SHBPCHH Wit eefiton BE ﬂ*f@f’ré%@}ét‘ﬁ% for the
rinavdivechandtbatitycaid dissielven theg eagents, fateash toabdmbe esdentn

(EXRRES AN ObieRIS aplrle HOUEDS: aRABa kG TNBIS IS0 Gevera

dgartlcular restnctfgn on the nature of the phosporane used in this stage

sovided StalHatEon Lordsldibis IR PEdMIB AR ANS SRARIBgSf 316\/ Hiaerm@dla'ﬂe
arange wittemperhiorelss andidelyiesreévidenbaotitnr temp Sratprecisimes are known

161itiead 19 tﬁl@dﬂ\(@&t@@a&t@fm HiGonyaniaTbia ﬁ%&fﬁﬁt&@ﬁé&@@@ @tbwat&cuons
ngﬁt'”e% fro mple Com DIt IR B2 Jcij?am’%o?mit}'ome O 'ée‘ﬂ fitional Grou
FeaCtion may arso Vary widely: depending’on many factors . fotably ‘h p
Preparations, Znd Echtlon thhard C. Iarock John Wiley & Sons New York NY. 1999).
The respective amines 1V can conveniently be transformed to the respective amides I-C
through coupling with acid chlorides V (either commercially available or accessible by
methods described in references or by methods known in the art; as appropriate). We
find it convenient to carry out the reaction in a solvent like DCM and in the presence of a
base. There 1s no particular restriction on the nature of the solvent to be employed,
provided that it has no adverse effect on the reaction or the reagents involved and that it
can dissolve the reagents, at least to some extent. Examples for suitable solvents include:
dichloromethane (DCM), dioxane, THF, and the like, There is no particular restriction
on the nature of the base used in this stage, and any base commonly used in this type of

reaction may equally be employed here. Examples of such bases include triethylamine
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reaction temperature and the nature of the reagents. However, a period of
from 0.5 h to several days will usually suffice to yield amides I-E

wOo(Rdraloyhe 25 Urea derivatives of formula I-D (compounds wheTairR®7/050034

signifies -CO-NR4R5) can be prepared @§cord|ng to the following

procedure: The coupling of the intermediate amines (access to these

aﬂ&edﬁs@gi@geﬁe@w@ﬁﬁfeb efd ahOVRY Wikl anNNes Upo lfb.H@Eﬁ‘YzﬁiéQWer a wide ran ge of
e&&% 'Vegg‘/ $SdtRg mr%!:‘%eéa”{é‘&%%‘&ﬁ'%‘m'%}’é{ %e{ sdeRcibed! g% e uLe A we

rocedures are known 0se In the art (For reaction 30 conditions

%éﬁﬁéd%‘fﬂéfat%ﬁ waffectifgrsifciopesithidirades ff@ﬁéﬁ%‘&% temperature to

refmprékensieQigahior Tianstanoatiang aAdGuidestadunttjendlsronmany

BARRAIAUARR, FOFLRAURNeRIENA Car IR kAR IHE eS0T er. o

York, NY. 199 % he respective intermediate amines can conveniently be

RPSIRSHOH TR b b tPoipEAlvE &L g R Rice dervarives 1-C (&
Pprichtoroftimate tongooespehadrtbfonediktét¢ B3 is a compound of the

ﬁ?@@ﬂ'ﬁﬁ@ﬁmtﬁlé@ﬁa RSeQURREERaFHANWIHLATMBREI{SHREN be subjected to

commerciall vaHaH{ ?gcesskb eb tho s desc ed i re ereﬁlﬁ
COHB@CUHV T ONns ca econ itions ere are
KASWS |n e art; as

WE@@@M@L@%@Q&HS B@%pmmmylwg ﬁﬁ@crt @@hxﬁé&ﬂéﬁ@@'t@a&@w Tppvever
wegirepictionetidnherynskieriosmate tm%\zspiye@hﬁkﬁd@@m (@id-iie by

r@&‘{:‘?SH%?P ﬁaseHT ﬁ?&&l%%ﬁg Eﬁ?ﬁ% aéé%’s‘eﬁé‘e BEect Oﬁiﬁ%gf {Sent like

ent to be employed, prov that |t as no adverse e
T ERCABROSAA AN MY Ji A% thatittan Gk oibe thrstieagantee gprried
deast thesprrerbextabiscxaniplesliensiitabteisolveatddncudstriction on the

Hehoremethansg (RGN Hinsang, pkb\ideAHaNe Hken I BETErS Pect on the

particular restriction on the ure f the base u;ed in this sta e, and an

B%‘&é%o%FHSﬁ?ﬁq?&éﬁ*ﬁﬁ’%YS %‘é‘é&ﬁBﬁ“ﬁ?& 8&‘&%1(??%%’ &?f)ét 0 some
et Emmbieﬁooﬁmdwméemmmdmémmmdahd like. There is no
;cﬂfﬁem&paéﬁﬁwammmmz I&mé ReQru+endY @3 AMHIS £8EDBFovided it
shmercially avajable or aceessible gfag]eobrgrdz§ 1%desc“b%°1e eratures, and
rererences OFB ﬁ'l 3 known n ?1 art; as a proprla gdr
thsitPSEL r@ﬁ@lg@ﬂ@maﬁ@%@@m eiteal ﬁestbééﬂvww@r fésdrbfacfﬁat'ément to
o'éﬁ@ sepaiatedeniionh hdgngaaiianeaiiakenircaoncioasflice Targaef

eiatiras ANdie RISCIRS LRACUAReIE E{E%]%E?&H{ aECdlfé nﬂ{’\;{lx}wﬁ%&h&o AREably the

n ention. We find it convenient to carry out the re eating from

ISRt RAIE AD I he Ml erRd Ehﬁé%ﬁﬂﬁ?eﬁl?&et‘ffé PPFERE: r?f&yO Shto
salsoal dnyswidelysudéipentiing toryiridrynfidesdrs; fRotaidlyythe reaction
temperature and the nature of the reagents. However, a period of from 0.5

h to s@ver@rdayecwdl ﬁ&lﬂﬂﬂmmic@tﬁp@lﬂwm@e@@fima&@ﬁ@ LAO=NB'R?) can
{R cases where R2 | d to be a})llé kihg intermediate X can be
Y e e
The coupling of the intermediate amines (access to these intermediates as described

above) with amines upon activation, respectively Cl-fragment introduction, is widely
described in literature and the procedures are known to those in the art (For reaction
conditions described in literature affecting such reactions see for example:
Comprehensive Organic Transformations:; A Guide to Functional Group Preparations,
2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY. 1999). The
respective intermediate amines can conveniently be transformed to the respective ureas
through activation with phenylchloroformate to access the intermediately built
phenylcarbamate and subsequent reaction with amines (erither commercially available or

accessible by methods described in references or by methods known in the art; as
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reaction conditions known to those in the art preferably with suitable
alkylating reagents 20 under basic conditions. The reaction sequence will

wWOosyiggsguntly the route as outlined above. The resulting conISURBZ67/050034

formula I-F is a compound of the presengdnvention and may be the
desired product; alternatively it maybe subjected to consecutive reactions
dike eliddatiow efitheiticoaveniter soiiabieccanhdieastidiherehapaeriiobbroformate

i&egggf?/@;ﬁq&%i ; Iﬁﬁﬁ\%p t%'ﬁ?é&%@ &Paagg%gt 'ngHz tl"sar@wﬂ% 'ﬁpﬁasmction on

owever we find it 25 convenient to convert ureas |-F to ureas

thesnagure ghiths IVRALRAT BRPEo R Providgahal ﬁaﬁﬂé nAcuhGrsaiRe: on the
ipretience tfeacmepiing vebgennlike & ghospherdne tadeqged freneafHb some

e%@&% é{éaxﬁ I%Zf&l%}aﬁlﬁ%ﬁéﬁ&%&éﬂebﬁza%i%%ﬂidﬂetb@a@l’ﬁs%%rféf THF,
solvent. There js no particular restriction o nature af tl}1

BRSO B SU MGG A TS 5 AP S RE i s stage,

Fehetivh e tresoorsgerddinlidhisteaidetriian carydissaive thanpayedtsre.

Bhippxdersencrenchysmplesiiatistiableisehepadncisentolunenee like.
and the like. There is no particular restriction on the nature of the

e i R SRy o
C{ﬁ%&%%graaaé B e RO P e Pt ggded (cither
isameepient ttcarrylgunthd 88 regutionalyitoneeding honm@mbikbsiparate reaction).
m%‘ﬁ%ﬁw%&f% fﬁi&t@w&@vaff@mwz;@gef@f {hapeeacion \é)vﬁ@)%?gig%%d'g’rzaéctmn
wiae en actor reactlon

T e g e R o SR T o G e
EpsaneYith et éioﬁrbmr@isrﬁ tenapszataredaysivim J&aﬁéwww@@é for the
iRidowr e gervativesdda (\Wepatkihs As Alessrbedsbevedibercompevads

t&fn rmyla.1.Q (gitﬁ]% REESRNL FRYERIK %é@n%é'}i%% Lt% d, 33 Adie AT ”é%fﬁ 6hs%ve1 al

tre tment an revention of ases whic ar 5 associated with

%&sﬁwﬁﬁﬁﬁ@m BapiaFld HigmeEgAtiakt kifd @m&sﬂ@ﬁ%mg R is
rdssoeiate donitiyihkermidutation oKHdan tecdpidtasidne ansfdis@ddasddrichitable

1@@&1@9 uspirf ROEMOLRreY B RYHRad %@ﬁ%%ﬂ@ﬁﬁ%@éﬁll@%ﬂl g reagents

es enc ass,ggut are not limited to be |t me ab é}/n rome

éﬁld BRI RN 168G é%%“é’é*ﬁﬁlc?ﬁﬂ’ ‘fﬁ% ¥t dg as outlined
a@@meﬂiin@ ragzétn@at@ma@mbpﬁéwrdwwﬁtmcmmw@mﬁm prgahngntion
oMY Bglcbsate mi@aheefjﬂitsrhm%@qtimwydjg@ﬁ%m@@i{@msecutwe reactions
iSRRG bRl fanimalon pale RS, RRIRou s,
e sclerosis, S roke 1ZZINess, SCP]IZOp renla depressmn ao%lc on,
%f&i@ﬁ@dﬂ%l&d&%w &%@ﬁf@@réwﬁbﬁﬁ@nﬁﬁvﬁa%mbayv@ﬁa Stpéind it
diseasest includiag asthnia albegy)allergeindiced aisvay tespaases.of I-F (R

£ %g@ﬁﬂ%ﬂit%f@ Qli&)h ols in the presence of a coupling reagent like a phosphorane
(adapted from: THL 2002, 43, 2187-2190)}. The reaction can be carried out in the
presence or absence of a solvent. There is no particular restriction on the nature of the
solvent to be employed, provided that it has no adverse effect on the reaction or the
reagents involved and that it can dissolve the reagents, at least to some extent. Examples
for suitable solvents include: toluene, and the hike. There 1s no particular restriction on
the nature of the phosporane used in this stage provided 1t affects the reaction. The
reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. We find it convenient to carry out the
reaction with heating from ambient temperature to reflux. The time required for the

reaction may also vary widely, depending on many factors, notably the reaction
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15 obstructive pulmonary disease and gastro-intestinal disorders. In a
preferable aspect, the expression "diseases associated with modulation of
wgHBoresepiors' relates to obesity, metabolic syndrome (syndrame/iyz@anehsoes4
other eating disorders, with obesity beln§7espe0|ally preferred. The

invention therefore also relates to pharmaceutical compositions

t%ﬁiﬁ@ﬁ@ﬂ?@ M0 eq B%@Mﬂtﬁﬁ@@é&ﬂ%ﬁ Hlé@t)é%&ng ﬁeﬁbé%@%‘?ﬁﬁt@@ﬂ%o several
%et?ble rrs(latlerrf?a g/orqullllljlvan&elwa 1t‘rfler eg ar%qg relates to
efl p utlca

m oun d5ove for Use as™t Sera ctive
substances particularly as therapeutic active substances for the
treatment and/or prevention of diseases which are associated with the

mOd%@g&%g}ﬁaﬂ%@e Qﬁ%rém%aﬁéﬂr?&"é? HIIRPASPAN Ejfé?etﬂ“ﬁ()&?{“ 1 can be

relates to a method for the treatment an or prevention o diseases w

el 48 ORI h IR A RIS e iedproian whitikeansettligh are
sempricd s/al nhin istatingt @therBBauticalbractive amount of a compound of
formula Ito a human being or animal. A method for the treatment and/or

preventian ebnebesihe i&t@f@iﬁﬁﬁ@dﬂ%ﬂ%@ﬁsﬂ@é@ﬁﬁ@ Rt therirlatesigntbeH?3
use fcom oungds of for defin ve for t atme nd/or
TECEPTOrs 15eases Quihcan% ?ea? %e Wltﬁ%ﬁwﬁ dfot?/b%lb? %n of H3

pre entlon of diseases w are assomat

TBRSTIRIS 2 RT Y G0 cosg PR UM SRt Bratssiore DAY BB G Odiresyndrome
(isyreittiore €l ates tol dhral sksed eo nphiudials Afzfatimelés dasdefitat catiawe-related

1%1%%%9{%%{189 of sdigamarin i ey g&%@@&{% @ﬁé’xﬁ%&?ﬁe‘?{mt

diseases whjch are associated withthe modula jon of H3 receptors. The

R B Y S BT s B B P SR A A A B AT R B a PRI RLRT:
Faddivame discfor.thier ltiplatsient an dlorksrelientioss otbhrepitydsipréfprmssion,

BRI A AR et Vﬁ%ﬁ%ﬁﬂ%@t‘é&%&f&@ﬁﬁ’éﬁa@&@ié{ﬁ@ Bﬁlﬁ!r@ﬁlh%f diseases
re D

forjm la i f(ﬂ r the anuf dlcament for the treatment an

IBFeL\I/eIH on o?lgbesnrth elp%tl oallsng (Se%eléfeﬁgcf)rlél%?ﬁfoﬁlt V\}ﬂ ]HC
MpEEECTHISBIEP aRRl paitfestangd Wﬁ@ﬁémteﬁ@th]edﬁﬁfﬁéérﬁthlbltor is orlistat. It

is a further preferred object of the present invention to provide a method

for thim dreatimehlearsprey éntiexpofscivesidysersdsabesityted|ateld wisdudieisn of H3

Auhich coraprises admipistrationf Shrsaraulsallyeifestiveamauniafa

cf §ound cc rdln to formula |nc mbipation or association with a
Her 1§ SHEE \?S’aﬁ?B ¥8tﬁ ‘drugs for the treatment of

obesit ﬁ/l or eating disorders so that together they give effective
e invention therefore also relates to pharmaceutical compositions comprising a

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

Further, the invention relates to compounds as defined above for use as
therapeutically active substances, particularly as therapeutic active substances for the
treatment and/or prevention of diseases which are associated with the modulation of H3

receptors.

In another embodiment, the invention relates to a method for the treatment and/or
prevention of diseases which are associated with the modulation of H3 receptors, which
method comprises administering a therapeutically active amount 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
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relief. Suitable other drugs include, but are not limited to, anorectic agents,
lipase inhibitors, selective serotonin reuptake inhibitors (SSRI) and

woagensshat stimulate metabolism of body fat. Combinations eC¥/EP2007/050034

associations of the above agents mayb_e3§pcompassing separate,
sequential or simultaneous administration. 20 The term "lipase inhibitor"

If@f@ﬁmg)gqmggq@g@%mph are capable of inhibiting the action of lipases,
for example gastric and pancreatic lipases. For example orlistat and

'?pStatﬁil”aﬂﬁiQSEC{i%eﬂJE‘nHo%féﬁ?@@[d\{ﬂfe‘%r?eggg%ﬁlﬁé%IP&t‘é?’fJPfE{i‘?ﬁOfa%rf]defmed

lipases. Lipstatin is.a natural product of microbial origin, and orlistat is the
RARLRF ‘3’W&F@ﬁ@h‘%ﬁiBfﬁn]%?qi’ﬁgfﬁ%tﬁ@iﬁé}?*qiff&%@%‘ﬁ‘i BitdfeRERygRton of
dGlasspivtarhpoenss@Sacahwinbrilerefedidditonast pihaticipsrR dfclickes fire

Angeanas of Rriiak MURR AL, JA%); B IS5 M1t 8e MURIEATAI6ES the
also to polymer bound.lipase jnhibitors for example described in
PR PRETR PR G WO SR8 (Geltex. Pharmaceuticals

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

subsHUTEE M o e S FYER e Ade RhiBit i RERe! TRatemngRadermula I
finh ﬁhi@ori‘aalsbe%@emﬁmﬁ@ﬁ:aﬂnanﬂ@ﬁtﬁﬂ@%meﬁeptaiqlﬁesaﬁa'cnf tiedesity in a
FRAROYAGS: Jbe iR iPase RN, PIRIraRNiserS.ie tgimrticulariy, wherein

et ahydr,oii}gs,tatin. Administration of a therapeutically effective amount of
e AP ECE S @5 formula | in combination or association with a
therapeutically effective amount of tetrahydrolipstatin is especially

prefeirésch v ooprrioned 2bipet PIPODEHNG ODSS LB T Pfatije Fomsshadhfor the
tfestisiai) s pkroweenpiaing asehbdanthacentdobotepreveriionnbrises

SRERRGANGYPE HRIBIR-HG SR SRR G 4 il A aeHE o

1, 1986, which also discloses processes for making orlistat and U.S.

fpapent NB. 60047956 Witte ciitaswaap shsHRaeshniictif@pount of other
drogyosittensedarthep Sultedile & phanmdcendical scompasitides ey give effective

rHBSCRNadRI RXANIPIRIRHARIDANANAL BatafhiARRICAHORS W Q0003 2¢
: WO 00/09123. Aﬁdltlonalppr cegsha%s for t gﬁgaé%tlon o{:é)élls,ta %re
iR R I AL R
MBI AR dvitit dnentbBrYid95oSuisabictianeidlic aberrggshiseriy be

ceeitinatiar withrarcompeynd of the: presedt LA uaREaRknClude, but are
not limited to, APD356, aminorex, amphechloral, amphetamine, axokine,

benzphetaming; le@ﬁ%‘&fbx@m&@@%‘E@iﬁ}l@%nﬁ'éf’@rﬁ%o£?€<céﬁlfﬁﬁr%nhibiting
t
clominorex, clortermine, CP945598, cyclexedring, CYT009-GhrQb,
(BB RIS AR ik P ATRIR SRR AT diBEATSRS B2 Wb RefratBRIgingistat and
Hystethyfarderieetzat imel) ferbritrdzbte, 408818 thaireey Femis oriib, fanph bpeyes,
1HH6@FR%is a natural product of microbial origin, and orlistat is the result of a
hydrogenation of lipstatin. Other lipase inhibitors include a class of compound
commonly referred to as panclicins. Panclicins are analogues of orlistat (Mutoh et al,
1994). The term “lipase inhibitor™ refers also to polymer bound lipase inhibitors for
example described in International Patent Application WO 99/34786 (Geltex
Pharmaceuticals Inc.). These polymers are characterized in that they have been
substituted with one or more groups that inhibit lipases. The term “lipase inhibitor” also
comprises pharmaceutically acceptable salts of these compounds, The term “lipase
mhibitor” 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.



15 flurninorex, furfurylmethylamphetamine, levamfetaraine,
levophacetoperane, mazindol., mefenorex, metamfepramone, meth

wOaphstartine, metreleptin, norpseudoephedrine, pentorex, PCT/EP2007/050034
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phendimetrazine, phenmetrazine, phentggmine, phenylpropanolamine,
picilorex, rimonabant, sibutramine, SLV319, SNAP 7941, SR147778

(Surimakaingir Sigraidal(planiexisact{eg B&ﬁbaﬁsdwa%ﬁﬁ anteontrol or
RoamacesHcally, %Sﬁ%gﬁ%ﬁ rﬁ%%%%%%”%% Mozl prelera %C%ﬁ 1 July 1,

gents are S|butr mine hentermine. Sui abI’e salect
198 fo B RIRTy ALTBtRE A RIBIEBRE o7 LSk W(l;%‘i*ﬁmﬁé%frﬁﬁﬁw & ?@Fﬁﬁbﬁﬁd%@m 996,
whépréisentdénuentigpriate phlanilusxeitnbednpoxainme Fpeiexatitetdad

RRHR R R B %ﬁ%fé@ﬁ%t@iiﬁ%‘a Lt
%?BWE @ﬁ%lﬁa(é% aﬂ% ﬂ’s@% g’éoﬁfdfth‘énﬂ]s@ 8?633863% hRgparation
dﬁmﬁlﬂtat laire thecipsadufa b ofmliniedicAppdioa fonthieu bleatmedfend 185 359, 0

Reyentipnafabesity insaqagient who is also receiving treatment with a
compound selected from the group consisting of a lipase inhibitor, an

anoreehiGAgeRh: AA0 a’soee!l‘?&t%‘%?@ [f?té’d}ﬁ‘oﬁﬁyt%ﬁk%{ﬂ@ %B{fpé&‘}'da& BN ecent

that stimulates metabofism of body fat, is also an object of the present

HYaHREH ALY s ROMIBY Bt ARG, PRI FORAEEHS -2
ametitamanet forthee, theatplenianc:preypepion ofdgdion iera paticlvbedwrex,
dR R r%%\{ﬂlﬁékeé@@%%'&h@?@%@@@%&@@%@ CYT009-GhrQb,

Cf T/ P2007/0500t34 4 ase mBlbIhJ( referal?iﬁ% i@

ClE o’r%}i‘i‘b‘%?aﬁ%xf %1‘?%% %B?eec Q’E?B%éh %%‘Hﬁ%h‘”ﬁ’t 1% Rither
ehhstarrpbictbjasedep hovideats rivstotporinedomientesy sraventiorrofutippe|
fﬁiﬁhﬁtﬁ@;&ﬁ@%@ﬂﬁﬂ&l@ﬁ&ﬁ@ﬂ@m&ﬂ@Q&@&ﬂﬂ&%ﬁ%él\l@w&&b%ﬂ%aﬁamdol,
AE 2 %mt%%%% 2l ministiation of a therapeutically effective amount.al. e,

a com oun acco tO formuf%ﬂ in comlblnatlon 0 aséoma‘%lon WItPI
%P&E&Lﬁhﬁ] @l@ﬁt@éﬁw JHSHEBREFpRBEISHIBITGS:, l%‘&ﬂbéﬁTﬁﬂ?“Wh@ﬂéﬁa

peédipasdindblion issiiettaiydlelipSiat e, AlSAaranoohjsrt o1 1he (Sweantibmis,
q%%mﬁtp%’l@&E}Qé%b@%é‘%%@[\&@@ﬁ%@ﬂﬁﬁ%a&%%ﬂ%&feptame salts

ﬁequ al administration of a compound according to formula I and a
F48e 10 inhibitor, particularly tetrahydrolipstatin. It is a further preferred
object to provide a method of treatment or prevention of Type Il diabetes
(non YR HelsBfaEI R erals 828 thalREiE NADDN) Vi L AbRAAN B AN termine.
comprises administration of a therapeutically effective amount of a
compeiinbiasgectiegperotonin reuptake inhibitors of use in combination with a

compound of the present invention include: fluoxetine, fluvoxamine, paroxetine and

sertraline, and pharmaceutically acceptable salts thereof.

Suitable agents that stimulate metabolism of body fat include, but are not limited
to, growth hormone agonist (e.g. AOD-9604).

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
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, 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
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to formula | in combination or association with a therapeutically effective
amount of an 15 anti-diabetic agent. The term "anti-diabetic agent" refers

WOtaledhspolinds selected from the group consisting of 1) PPARGEEBHISTL50034

such as pioglitazone (actor) or rosiglitazgpe (avandia), and the like; 2)
biguanides such as metformin (glucophage), and the like; 3)
Ipufomilibeas, puclerablghitiencienatiddodipsiepiride famarylhjglipifitie present
HQugatrol), 20 glyburide (DiaBeta), and the like; 4) nonsulfonylureas such
as nateglinide (starlix), repaglimide (prandin), and the like; 5) PPAR(x/y

ago tss as G i%’ che lik )T§ Vf|tnh| |tor such as . f
LAF- ész( ﬂBf\%’ 21%92 BRIEVESA Saxagfiptin 47 ditoation o
Livg {hélﬂhéte? BRI eeRERTARO A AsEss &%ﬁ& d igisdpaeg which
dﬁ@@sW@i@Mﬁﬁ?ﬁ&Abmér@hkew)}eeﬁ:’dm@smﬂnbﬂ‘mmmpmﬂmcording

16 IAGAROSE B %‘B‘ﬁ?&}o‘?{ &'Qé@z&ﬁb/ﬁ%guha& ﬁlﬁﬁﬁéé%%zcéﬁ%ﬂ&{?@é%‘fﬂ%m ofa

the invention is the method as described above for the siinultaneous

lpase AR e LRI At R R TSt R R e BRI PURR %@ﬁ@‘@i‘f%ﬂw o an
dbaevd & thernapentically bifevtivmdrrolastiobehamtadiabeticsagehinFies usparate
R BeRmpauachaf 1@%&1{4{@& 151 éBﬁxﬁ%ﬂﬁféé‘éHfﬁzﬁfr @om&%mm%fégrme%
mrglzg%ﬁnt ?QQ 'fa:elv?:gttr'%h ml e J diabetes in a patient who is also

recelvm’gD frestihiént ala{betlc agent is also an object of the
present invention. It is a further preferred object to provide a method of

treatFh&rh B Bres BiniBmesro Bk SuRinladeiA REAMANTRRTEBH pREgEntion of
Bomihidtehtien ofca therdpedtjcallicefibotiveAMRIROGZ/NB0DMD) ) in a2 human which

CBQEé%E@M{Q{gQQaéH%%@{H%@E@&&gwﬂeﬁo@' zﬁﬁSQFQ'Hgat@of&EFBHPd' Mbording
n ora SOCIatlon with'a th era utl lly effectiye ounto

ORI A SO G RN TPG SEPRVERaL & BEp AR of an

apdlabedgticorgettie group consisting of 1) bile acid sequestrants such as

cholestyramine (questran), colestipol 5 (colestid), and the like; 2)

HMGFrohrredustasikainhib ﬁgﬁﬁtﬁuefemcatmmmhiﬁn ({ipiae) foarivastatoup

c@%&f&ﬂlg cﬁk“}’)alsf@&!fe}y( G0l RIBYAS éﬁ%‘ﬂli&%‘{?e%‘& be%'@?%%%@ﬁk@é&?&%andza)

andt |ke 3) chole erol absorption inhipitors such as ezet|m| e, and

B S ARHO B RANTEP 5 9¢ 7 38 4R ke IRk: 5)

. spmm;ag@mstsMﬁmibergimt@@@mfmmmllcghpli)aiﬂer{ghmnm)

oﬁ%@i&et{@ﬁﬁ@@t%@%@'lﬁ% aﬁ%lﬂ@dlh%%’; B4 'ﬁ%@ﬁiﬁtégflmﬂfe?@tarhx)

|nh itor lacin él&, d 7 n|a0| recept
e A S AR AL gt e e
%@mwm@m@wab@mma (wldaghptm) MK-0431, BMIS477118
(saxagliptin) or GSK23A and the like; 7) Glucokinase activators such as the compounds
disclosed in e.g. WO 00/58293 Al, and the like; 8) o-Glucosidase inhibitors such as

acarbose (precose) or miglitol {glyset), and the like.

Also an object of the invention is the method as described above for the
simultaneous, separate or sequential administration of a compound according to formula

I and a therapeutically effective amount of an anti-diabetic agent.

The use of a compound of formula I in the manufacture of a medicament for the
treatment and prevention of Type Il diabetes in a patient who is also receiving 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 @ human which comprises administration of a therapeutically effective



10

15

20

25

30

simultaneous, separate or sequential administration of a compound
according to formula | and a therapeutically effective amount of a lipid

woowerisgiagent. 15 The use of a compound of formula | in thepaeretactiros4

of a medicament for the treatment and rleventlon of dyslipidemias in a
patient who is also receiving treatment with a lipid lowering agent, is also

AoaRiest QE&%B[@ﬁ?éﬂd&Yﬁﬁm%deﬁu@a@ ttheshrsiarsd abiegidaRipviss a
tﬁ meth%ca?{ ent or ?%V%:ltiondol é/pertensQn in a human which

rises ml%(fslt‘f% ion 0 tlcaﬁ?/%%ctlve 20 amount of a

compound according to formula | in combination or association with a

therapeteEhy EHEdRVET R A8FR Of Siant FRpeReRdivE eged YRR Foup
clardistiyp efténbileaagent] wstildo duphesstreliviyermg agentitrefiersdatestipol
(%8[@:9% nﬁ?d%@ﬁi%djﬁmﬁ%d%pﬂéﬂﬁﬁﬂt&l such as atorvastatm (lipitor),
|oten5| conyert Enz ra éA;p{I?E{) Inhibitor. |nclugrﬁ enaz t(#’
C&‘E}té"ﬁ%ﬁﬂ? ﬁﬁf@éﬁl ) gl F(x?&"s%?% TR S S oAl HEHB A
g ﬁm)hkgarﬁmno/i@%m zmsmairp@n (ohibdsey Sp@hm@rmin(@@venm like; 4)
CETTERNEACEY Bith aami@ﬁh@liacmm@?d@ianﬁleﬁm@vmppm&n@g&%@stﬁuch as
|eS|nII o) ni cludin desartan (ataca
bgﬁn%sa ftan gﬁeveter%] (EO gr‘?é%rrll sgt\%g%ro Ro% ftan c%(?zlzﬁllarggl A ga g, the like;
Qhiipapretyin, sy HIeAIs LpUVEHY, SHAl AhBIAKE: 3R Ahe Hkegrn BiDCRIN leceptm
dperipbenah ok eemniraljcsuwit, asdhie-bida 30 adrenergic blockers including
acebutolol (sectrol), atenolol (tenormin), betaxolol (kerlone), bisoprolol

(zebelr) saEeRIA (Al alleMRIRMN ARl HOMES 30 RPIN R, vBasioiRt

corgard Ren ool Ievato in isken) ranoIoI inderal
e o RERTens Shat e B R i gormua
lomd adiierapediig)lysbecast tHoTio @frdipiana weellikagebha-1 adrenergic
blockers including WO 2007/080140 PCT/EP2007/050034 -42 prazosin
(miniphessy; dbxazoginysdradifia)n tdadzosine(imtminfgpinendba/ bedzamiag for the
t@é%@ﬁyléﬂﬁ) AREhelikeq RerRReraladre pergic DAY ANALDIeEKSTS: treatment
‘Qﬁa ci anadrel gg/loreg % r%fég'df Eé'lsmeéln reserpine (serpasil),

SIS AR 22l SIBERLRE TiEIOERTEY SN e opa
(aldomet), clonldlnef(catapres) guanabenz (wytensin), 5 guanfacine

(tene]{f()LS arfbrthenine: QF}'@I@BW E_SPBilam raghirad Fé?é‘i’%ﬁeﬁfc%m ention of
Hypdralagine ifapitesalineyhininaxidi Senideri) iclonidinef (catapres)icily Hiective

aiﬁ@ué? FAIGIHP &Bﬂ%‘é& @i‘ﬁ’&'f@%ﬁ%%n& QIRIBHRING CIONRSEkion with a
Iod| Bf’éB’ S‘F isradipnnée érbnac , hicardipine (cardine sr), -

s 9&83\51 h ép‘fﬁ?l%?ﬁved?l%@?em (cardlzem)

vera amll (|sopt|I) and the Ilke 6) Diuretics such as 10 thiazides and

thiaZIRSStRE S FHSyRARIIING 17870 SR IOPSARLERSSSTHY dpomifig agent” refers to

compounds selected from the group consisting of 1) Angiotensin-converting Enzyme
(ACE) Inhibitors including benazepril (lotensin), captopril (capoten), enalapril (vasotec),
fosinopril (monopril}, lisinopril (prinivﬂ,.zestrﬂ), moexipril (univasc), perindopril
{coversum), quinapril (accupril), ramipril (altace), trandolapril (mavik), and the like; 2)
Angiotensin II Receptor Antagonists including candesartan (atacand), eprosartan
(teveten), irbesartan (avapro), losartan (cozaar), telmisartan (micadisc), valsartan
{(diovan), and the like; 3) Adrenergic Blockers (peripheral or central) such as the beta-
adrenergic blockers including acebutolol (sectrol), atenolol (tenormin), betaxolol
(kerlone), bisoprolol (zebeta), carteolo! (cartrol), metoprolol (lopressor; toprol-XL),
nadolol (corgard), penbutolol (levatol), pindolol (visken), propranolol (inderal),
tirolol (blockadren) and the like; alpha/beta adrenergic blockers including carvedilol
(coreg), labetalol (normodyne), and the like; alpha-1 adrenergic blockers including
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microzide), chlorothiazide (diuril), chlorthalidone (hygroton), indapamide
(lozol), metolazone (mykrox), and the like; loop diuretics, such as

WOoRgRTéBsMide (bumex) and furosemide (lasix), ethacrynic acidPEHEEEM /050034

torsemide (demadex), and the like; potagsium-sparing diuretics including
amiloride (midamor), triamterene (dyrenium), 15 spironolactone

palgabiane) iarddhd diemmenidine dsyunaeryanthtlieyike) . HhEyrosive zamine
('ﬂ%@fl%ﬁ%eall% 'llﬂ'éq{ﬁe @M@%ﬁ%ﬁ'ﬁe AHEMRE AR ﬁluhﬁhﬁ anadrel

Neutral Endopep tldase tors, including BMS- 186716 (om atr
(porda08" @%%?ﬁffméhﬁhdﬁ%@@lﬂ&(ﬁﬁ%‘ﬁfﬂé’ﬂ%}? idh 52 adr energic
HUKKESSDOisamgpatritaly dlvgaHeliike;cah diohiEnddtheliprdntagombts z (wytensin),

d{ﬂgmdﬁﬁ E@é&%@”&ﬁﬁ @0@@1@@h?&ﬁ%%@%ﬁ@&&h%&%&%ﬂ?ﬁmdm e
it of the inventian is. the Fépod as de crlb ﬁbove for the
u io

A0S ugressgpa t& g%osxéq alit aﬁl st ‘“‘f%"“-‘%ﬁ% r%lae fike: 5)

%@@@iﬁ@@ﬁ@kﬁe@@rm@m&m&rﬁm;@m@/ (@ffertive. dphwstiningf @lendil),
@ﬂtixﬁwqagz@@'ue)agﬁmdﬂ@eq&@ram eompemsief foravalaiindaet), nisoldipine

f
(aagiie o &é}‘c?%%‘?[b e@&é‘% il %g%?ﬁ/m%?é ?gethdrln%rr?t%%@gmr?gcs such as

hypertensmn Ina_patien also re

L AsRI SR ske agealso arl whijech v resbinzidcdtidrp dig il
miescribed @loughiha dofipoilndd bl fositidad @ndithien phadapaeedtciibol),

rﬁ&%?%'?é% ? ?o&?%?c?ﬁ%@ﬂ(‘@t}%ﬂQ@E%ﬁEQ'Q&ﬁ%&J&R&E@Sﬁie (bumex) and

eC|f|c has been found that the compounds of the present
GO A LGSR VESERDr (PR A g oAb Uefse
radonists- geritiedokowing thstinasedmial Outidavrer toadeteemiideaium),
sﬁ%_}_ﬁ/'&élg@zfgﬂ@(Qgﬁggﬁl&)‘d?ﬁftfg%&ﬁmlw(t?ﬁ%g%(gﬁﬁﬁge like; 7) Tyrosine
INnding assa | min
e e g sy in Gl i tenn

Eﬂé@@ﬁ%ﬁégﬁf b}hmfm@ a%caé%aatféﬂfmlﬁk%é@mwrﬁ@mél 1S 790 mangloxatril),
e@ﬁ@ﬁ)llsiﬁhé}ma@QQBPEXM'?Tﬂ@[@@@ﬂ}'GSI%@@SZ@@SE&@M&M) appreiate; and 9)
EROMAR ARG {91%&9?% %%%Eﬂ%g}ﬂﬁ&%%ﬁ? ey ¢ like.

mcreasmg co ntratlons 0 R)a-Me istaminé’ di- hy roc ori

0.1 fic.bind 2 Id
oo S o Ao K AT PO R PR T Réft’?e
sgonkieneatio D AR PictrsaEbHaladmazisticsdion CAR kO carmp eeagufen@rio formula

1daan-wellplaias.ahakiegiferhmm horash The firalnkdvabsme in each well

was 250 i. The incubation was followed by rapid filtration on GF/B filters
(Pre@ﬁéh@@d@m&%dm@&%ﬁﬁhﬁH'&é%%ﬁ%@@%ﬁﬁ@&%é&%ﬁ?ffm the
treatment and prevention of hypertension in a patient who is also receiving treatment

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

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

antagonists and/or inverse agonists.

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

compounds of formula (7).
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hours). The filtration was made using a cell-harvester and the filter plates
were then washed five times with ice cold washing buffer containing 0.5
woMobtedshiddter harvesting, the plates were dried at 55 C for 68amipethenoseos4
we added scintillation fluid (Microscint 1§ff0 40 microl in each well) and
the amount of radloactlwty on the filter was determined in Packard
- two hours at 200 rpm at room
'emperatd y Buffer: 50 mvr 111s-HCI pH 7.4 and 5 mM MgCI2,x

6H2Q.pH 7. 4 hin Buffer 50 mM Tr| -HC1 pH 7.

MgC x%rl-alggl aa gﬂﬁ@a@l‘mﬁ WAL 581 1cfnect megﬁﬁqr%m@w?}a]fﬁn s
roepieRl nﬂ@@élh@fbmsffgkmme Incleking c%ﬂ@ém&éub’%@%aahghﬂjmmﬂl Exp.
Mt B3 3UW) 0f3the sselected compounds were always tested in

competition binding experiments using membrane of the human

HR3£HOp collilineaH 0. AR RIGREAIS ATRQUD Lo TgRr dﬁfgﬁwo&ﬁ/@aﬂrwmﬁ@%@d

5000 Inding of RAMH at er r at room
gfmaﬁ%s@qtfﬁ%r%ﬁﬁgé WS S e BB 01010 10

reifii)(Rian\Aemsﬂh istauirgen@s drciinahcdneartraioh el dxcestor-spddiRea-

M@Hm%ﬁlﬂémﬂrﬁﬁim 2206 fald:pxceseafteald {R)he incubation was

Methylhist mlne(? romide.,All co undswere t te% singl 3
conc%/n rg ion in ]\F%%{tée%s ndeegn‘gs %tes%})llv\i%e]a%%r?m |ﬁ|o%u6%eme final

‘[@I”IHDRAII\HP-PIW’?HO‘F@&%Q @o%w&@@é@@ weninlevirskdonainped Bt pp GF/B
e prelilotidedexuienotent oKIS wepEical quatsuifivmi 85048t 85m for two

h%ﬁ?ﬂgﬁ%‘ﬁﬁiﬁﬁ%%%% ‘?ﬂ% Y Eéﬁi‘ﬁ%ew&l &?137&’{% Biog %‘Ees were then

harmacol 22,3099-31 om ounds of the present invention

%al?%%tﬁwgﬂféﬂm?ﬁ ol E(ﬁt}@‘kﬁ PREE C P S MEvpomEer harvesting,
thegftablycof dbedint AfFbfabolinti@Othd, enddietedi@i2067 D8AXAicroscint
4'6%/51" %8P Q@p%ﬂ)“]aﬂcp Eﬁ%ﬁ‘@ﬂrﬁfﬁgQ&Eb%mgﬁ&bﬂ%tfﬁ@%{ﬁ@% mined

e ]

taﬂamptl@rgz 38.4 Demonstration of additional biological activities of the
compounds of the present 5 invention maybe accomplished through in

vitro BaxdwivoBafiel 13 ivd/ESsaydhathietwell knowMiplhe 6. G 7.4. Washing
ERRTRlE HIRARToNEY 3ig e LiHcARK Pl APNIRTaeaHTIFS!POERLA L N 4.

treatment of obesity-rélated disorders such as dlabetes Syndrome’x, or

Indirect measurement of affinity of H3R inverse agonists: twelve increasing
concentrations (ranging from 10 pM to 0.3 nM) of the selected compounds were always
tested in competition binding experiments using membrane of the human HR3-CHO
cell line. An appropriate amount of protein, e.g. approximately 300cpm binding of
RAMH at Kd, were incubated for 1 hour at room temperature in 250 ul final volume in
96-well plates in presence of "H(R)0-Methylhistamine (1 nM final concentration = Kd).
Non-specific binding was determined using a 200 fold excess of cold (R)o. -

Methylhistamine dihydrobromide.

All compoundswere tested at a single concentration in duplicates. Compounds that
showed an inhibition of ['F1]-RAMH by more than 50% were tested again to determine
ICsp in a serial dilution experiment. Ki’s were calculated from 1Cs based on Cheng-
Pruscff equation ( Cheng, Y, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108).

The compounds of the present invention exhibit K; values within the range of
about 1 nM to about 1000 nM, preferably of about 1 nM to about 100 nM, and more
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atherosclerotic disease and related disorders such as hypertriglyceridemia
and hypercholesteremia, the following assays may be used. 1.0 Method

wfasivlesrmunng Blood Glucose Levels db/db mice (obtained frarotlagkeamso034

Laboratories, Bar Harbor, ME) are bled (hy_ either eye or tail vein) and
grouped according to equivalent mean blood glucose levels. They are

eseahofalhuiby gaNRg e akd PRy MRCauwicRlhass e piBR e R WitBIRBles for
| nce daily.for 7 to 14 days. At this point, the animals are
Jki)sflrg% &3&@%%%!/%31}%@%(% J)M]e f e¥1%d

again or 15 tail vein and bloo 0gr}ijcose levels are determined.
Method for Measuring [rrigtyceride tevetsThApoAt mice (gbtained from
Jackson Laboratories, Bar Harbor, ME) are%l@&il\@y either eye or tail
vein) and grouped accerding-to-eguivatent-mean-serum-tiglyceride
levels. They are dosed| dv&#ilsy/lgavage in®#harmaceutically acceptable
vehicle) with 20 the test.compound.ance daily faor 7 ta 14 days. The
animals are then bled agaumipicel® or tail \&8iri, and serum triglyceride
levels are determined. Method for Measuring HDL-Cholesterol Levels To
determine plasma HDL-ghaigsiena! levels, hApoAl mice afe bled and
grouped with equivalent mean plasma HIDL-cholesterol I¢vels. The mice
are orally dosed once WO 2007/080140 PCT/EP2007/050034 -45 daily
with vehicle or test compound for 7 to 14 days, and then bled on the

following day. Plasma js.analyzed for HDL-cholesterol. The compounds
of for RS A 0 PHERE U LR ACLEIEDAL G EOHG R g presen
ipecnted asyrsdiceonunishalghinubl fomtrof phaivnasediiical prepayatibaisare well
Keb v e @R DIRHRARI N8 tepikah askministratign cdRer Q%Bzﬁ%aceutical agent for
¢ dmér%%%tieﬁ%d fc% %éaméﬂg P rsgora#l el in tge fO{m 1‘tad lets, coated

iy 1ders Such as diabetes rome X, or

efb ets, d%ag%qu,%aydrandéso é;'e atine “capsules, solutions, emulsions or
AhPeRisTonS, deetsmynd latethaiserdssrach o dnpaasiclyerafeaiign & g.
Hppire folmm @t njeahefdtlutinnaiwnfusioresakiions, or topically, e.g. in

the form of ointments, creams or oils. 10 The production of the

pharprassiies preRaratiopseathssifecteddn a manner which will be
familiar to any person skilled in the art by bringing the described

compauiiis, pl-fsmiRsang ﬁﬁl&ﬁl‘ﬁ&%ﬁ%@&?@a@‘%@%?ﬁ E'g”rétPe%led (by

galenical administration form together with suitable, non-toxic, 1n

HHRAPERICEH VEBPh BRI URETAETAGIRG EAFABFHER Matamiteof ghinsg levels.
mmyedrp asmbceliyodyagiwgrnits a b Suitablaicallyecceptealehigenotidntiie test
ORERNG GREGRLMAGTAIS, PHIAISOAPKEAOint, the animals are bled again by eye or

tail vein and blood glucose levels are determined.

Method for Measuring Triglyceride Levels

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

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

To determine plasma HDI-cholesterol levels, hApoAl mice are bled and grouped

with equivalent mean plasma HDI -cholesterol levels, The mice are orally dosed once
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carrier materials. Thus, for example, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts can be used as carrier materials for

wdabletsgaeated tablets, dragees and hard gelatine capsules. &uitabbeo7/050034
carrier materials for soft gelatine capsuleg.are, for example, vegetable
oils, waxes, fats and semi-solid and liquid polyols (depending on the 20

&@&'(ﬁt‘ﬂfxtélﬁcﬁ@w%@ﬂ Q@Qﬁﬁiﬂrﬂﬁ&@ﬂ%@é@é@ NAWEHRI 1984 6RANE 8fowing day.

se of soft}chﬁa J‘melse) Su table carrier materials for the
sana oleste
pro&]uc iR BT &diitons an syrups are, for example, water, polyols,

sucrose, invert sugar and the like. Suitable carrier materials for injection
solutions are, for example, water, alco rol and
et TR L R A B ARt R R g chipble salis and
asieifpie baanahhomegipprdatied pils hakesnfathaansemititgliapaliefinas for
éy@lspﬁaﬁt@bée&aﬁtﬁémmﬁi&f@ﬁompm@m@@p@éaﬂmm@f@@iyﬁﬁrmﬁxple,
SSF é.ﬁ nihetic ; f:‘%o t@%ﬁl&' celides ‘?ik"%ro ?a%atee "8“ %W%X?me
Iqui p¥éra ins, liqui att alco oIs sterols po eneg cols art )
f@@?ﬂi&§éﬂ@?}9ﬁﬁaﬁé§um|Ogta%fmfaﬁsorbﬁséﬁewﬁgwe% lwgtﬁr{ ghef svpposztorlesa
eruisifylng agdantdcclonsisiéngyet8thimprovingpageivtso flavbuicmpsovipdeally, e.g.
RIADRRAIPJRIARING heQYpalic pressure, buffer substances,

solubilizers, colorants and masking agents and antioxidants come into

COHSI.PheI’atIOI‘l a§ (phafmacehutlcal adjuvants. Th? dosage, of the

compounds Grbang tl& Can vary within wide imits eb‘é“rﬂi ECte\(}\fﬂama“ner

woigh/pgdbkarpdmyee 2@@?@%0@2111@46%%‘Fl‘?étdwéﬁg@l@gﬁéﬁ‘cé?ﬁ%hé@
dbe pgendndfthedndiydyah dahelitiph-ofithepatieRtaoeh tieMmogeaghlenical

a@ﬂﬁ"ﬁ’?&%ﬁ%ﬁ%ﬁﬂgg’ge ngf &‘?%@tﬁrtﬁﬂef e ‘gﬁ:ﬁ!:e d{x‘él’%’ ﬁ}é?%; HHHESWQ& Inpatible

in_each particular For adult patients a osage o out

QUG R 1sE0 figT s SRRiEis apbdt 1 datred-abyat ab@"%eegﬁ?éédmsams
consideration. Depending 5 on the dosage it is convenient to administer

the dailifaibseyen selasialsdos age Uritsn igeph asmgseudieaials, but also organic
daﬁeﬁa&aﬂﬁaamome@iﬁmbkm@uain@mw&ﬁﬁs@@d@ or @saieraklRepedHealc,
“391‘19 LA F3MP s%ﬂg %ﬂf%gﬁ%e% gg carr foII Wma?_?] %Bigﬁ S%r\{gétg)abletq dragées

ustrate the present Invention In more etal ey are owever,

%ﬁf’elﬂﬁélog%aﬁﬁﬁtcﬁg%éﬁﬁ%%éﬁﬁé’?a@@&éﬁ’ﬁﬁf& g@iﬁm@we& are, for
(utsplpr opytpie ralzirwi xel)-(depatol WaminehdyaidHexil-pedgban@deperading on the
é&%ﬁ)elof"m@ah%ﬂ@r&%)w&%r%'% hgathonybaexelonexanans tnicimesiale

oe atlne capsules). Suitable carrier materials for the production of solutions and syrups
are, for example, water, polyols, sucrose, invert sugar and the like. Svitable carrier
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and
vegetable oils. Suitable carrier materials for suppositories 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

ceHulose 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
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ON O 15 A mixture of 882 mg (6.2 mmol) 4-oxo-cyclohexanecarboxylic
acid (commercially available), 875 mg (6.8 mmol) 1.-(2-pr

woophAperazine, 2.98 g (9.3 mmol) TBTU and 3.2 g (24.8 mmo)dpiedAsoos4

in 25 ml DMF was stirred for 3 h at room temperature. After removal of
the volatiles the residue was extracted with ethyl acetate and evaporated.

g anidie s psiiisaRyRelim Q@fﬁ&ﬁ@%&%%%ﬁ%@ﬁo@% ¥t and

radi ent formed 20 from n-he and tat %

emator BB %R‘tm%e o T RS Higments
1(5@%)@#’%1@@ I éaé@rﬁgbmﬁdtawgwmdww wsag@(fr#@)u%s@m BBOw)

BEp Aig, especially about 1 mg to aboult 160 mg, comes into corr}]szderauon Dependin g

iper |nIv -p- m o} -methano

B e R e i
cycl one, 27 m éo .25 mmoé)< -tol Iaml e, 60 mg acetl ac and

A m%rﬁwsa“&s RO DO TR O G 2 RAHE e Lo
roriasiiel. 7090 M@m@a@@mmm’éfhlan@kaﬁd DMF were added and

the mixture was subjected to WO 2007/080140 PCr/EP2007/050034 -47
prepdiiaditeIbiPh g puanifidatisrenseliessad phage:entiigsiitiva igradiend ahil.
PSR Y WRLE(Onrke e i S NS %95}3@'&%ﬁrﬁqﬂﬁgract'0ns were
evaporated to dryness to yield 5.1 mg (15 %) of the title compound.

MS(m/e): 344.3 (MH+). According to the procedure described for example

1 further piperazinyl-carbonyl- 5 cycjghexyl.derivatives have been

synthesized from their respective star‘ﬁ% zm“a‘ terials mentioned in table 1.

Table 1 comprises example 2 to ex apIe]9 Table 1 MW Ex. No. Name
Starting materials found . (MW) 4- ropyl piperazine-| [4-(4-fluoro-
carbonyl) cyclohexanone henylamlno) cyclohexyll (intermediate 1) and
(4-350pEOR o] oA R LA i o- cyclohesyl) -methanone

-----

A mixture of 882 mg (6.2 mmol) 4-oxo-cyclohexanecarboxylic acid (commercially
available}, 875 mg (6.8 mmol) 1-(2-propyl)-piperazine, 2.98 g (9.3 mmol) TBTU and 3.2
g {24.8 mmol) DIPEA in 25 ml DMF was stirred for 3 h at room temperature. After
removal of the volatiles the residue was extracted with ethyl acetate and evaporated. The
residue was purified by column chromatography on silica eluting with a gradient formed
from n-heptane, and ethylacetate (0.1 % NEt;) and methanol. Evaporation of the
combined product fractions yielded 830 mg (53 %) of the title compound as lght brown
oil. MS(m/e): 253.3 (MH™).

b ) Step 2: (4-Isopropyl-piperazin-1-vD)-(4-p-tolylamino-cyclohexyl)-methanone

A mixture of 25 mg (0.1 mmol) 4-(4-isopropyl-piperazine-1-carbonyl)-
cyclohexanone, 27 mg (0.25 mmol) p-tolylamine, 60 mg acetic acid and 42 mg (0.2
mmol) sodium triacetoxyborchydride in 2 ml THF was shaken for 16 h at 70 °C. After

evaporation methanol and DMF were added and the mixture was subjected to



yl)-methanone 4-fluoro-phenylamine (commercially available)
4-(4-isopropyl-piperazine-I [4-(1,3-dihydro-isoindol-2-
wcaigomphi6yclohexanone yl)-cyclohexyl]-(4- (intermediate 1)@ardsb 25850034
356.3 isopropyl-piperazin- |-yl) methan he 2,3-dihydro-IH-isoindole
(commercially available) 4-(4-isopropyl- plperazine I
ﬁfﬁ?ﬂ‘i@@ﬂﬂﬂeﬁﬁ?—ﬂﬂc&ﬁﬂgﬁ e GYE NG W;th a gradient of acetonitrile /

r|d |nt med ate 1) and 4 360.5 361.4
b e i R B2 f&%ﬁ“é’%ﬁé’?ﬁfﬁé’vf88ﬁ%ﬁﬁgfégﬁ;¥"esg 0 yeld
iai/amal{)ﬂé)%)@fzb@mmgqu@mmsﬁm@wm&m%mw Ex. No.
Name Starting materials found . (MH-) 4-(4-isopropyl-piperazine-1
[4-(3,4-dihydro-IH- carbon yl)-cyclohexan one isoquinolin-2-yl)-
(interfwedidie dfpdhd 5 36918 TG byt loh exyihpld-isbptbeypiperazinyl-carbonyl-
c%/cael%bclyﬁr%hmf%smw@éaa @ﬂ}ﬂaﬁ%@@@% tﬁ@%&&k@l&ﬂ@v@ﬁ) arﬂfg@rg%u&lals
avajlable piperazine- carbony
]-ﬁé:’ ncfoﬁexanggr% 6P gg%gg ! cgnﬂjexﬁﬁ ?ﬁ épcr(g%;/l ’fy?ﬁ? rmgdlate 1) and

370.3 piperazin-l-yl)-methanone indan-l-ylamine

Table 1
Ex. MW
No. MW Name Starting materials found
(MH")
4-(4-isopropyl-piperazine- 1-
[4-(4-fluoro- carbonyl)-cyclohexanone
5 | 3475 | Phenylamino)-cyclohexyll- | (intermediate 1) and g
{4-1s0propyl-piperazin- -
yl)-methanone 4-fluoro-phenylamine
(commercially available)
4-(4-isopropyl-piperazine- 1-
[4-(1,3-dihydro-isoindol-2- carbonyvl)-cyclohexanone
3 13555 ﬁ)—cyciohe).(yl} ‘(4" (intermediate 1) and 356.3
isopropyl-piperazin-I-yl)-
methanone 2,3-dihydro-1H-iscindole
(commercially available)
4-(4-isopropyl-piperazine-1-
(4-isopropyl-piperazin-1- carbonyl)-cyclohexanone
4 3605 yD-[4-(6-methoxy-pyridin- | (intermediate 1) and 3614
3-ylamino)-cyclohexyl]-
methanone 6-methoxy-pyridin-3-ylamine
(commercially available}




(commercially available) 4-(4-isopropyl-piperazine-I-
(4-isopropyl-piperazin-1- carbonyl) -cyclohexan one yl)-[4-(1-phenyl-
wo(potevoseciate 1) and 7 371.6 372.3 propylamino) -cyclohexyomesimennaos4
1-phenyl-propylamine (commercially avaijable)
4-(4-isopropyl-piperazine-| (4-isopropyl-piperazin-I- carbon

yh-cyglonexanone yI)-{4-[2-(3-methoxyf (intermediate 1)and 8 387.6 W
388.3 phenyl)-ethylamino]- 2-(3-methoxy-phenyl)- cyclohexyl)-methan )né/I
(;%;{Iarﬁfﬂé( (commercialyaavailable) WO S00T#08054¢rials found
/EP2007/050034 -49 MW Ex. No. Name Starting materials found; ..mH*)
(MH+) 4-(4-Jsopropyl-piperazine-| [4-(4-difluoromethoxy-
carbonyl)-cyglohexanone phenylamino) CA/(ELFWQ aﬁlggt(%r ediate 1) and
9 395.5 396.3 (4-isopropyl-piperazin-1- @-difluor mé’ y yl)-methanone
phenylamine (aorpmerisiahs-avrilable) E£arRpiyRryclohexanone
N-[tr-ans44-(4i§g B[f?@%'fﬁj ?rgz_i_ne-l-cgr hom dhmegalahExadidisobut arm|a)
Step L3f¢ans 4-(4-Isoprropyl_piiperazine-1-carbonyl)- 370.4
cyc].ahexyll-caf! hivale ”t’éPtPYS’IBY}tyI ester, A mixiraefs3 g (12 mmol
4-tertrbutoxy cmﬂmmgak&ﬂmﬂo-mﬂmnynmhe%g@gm oline (commercially
available)
4-(4-isopropyl-piperazine-1-
[4-(indan-1-ylamino)- cl:.arbony})—'cyc]ohexanone
6 |369.6 | cyclohexyl]-(4-isopropyl- | (intermediate 1) and 370.3
piperazin- I-yl)-methanone indan-1-ylamine
(commercially available)
4-(4-isopropyl-piperazine- -
(4-isopropyl-piperazin-1- carbonyl)-cyclohexanone
7 13716 yl)-[d—(l—?henyl- (intermediate 1) and 3723
propylamino)-cyclohexyl}- _
methanone I-phenyl-propylamine
(commercially available)
4-(4-isopropyl-piperazine-1-
(4-isopropyl-piperazin-1- c.arbonyl)-cyc]ohexanone
- 14-12-(3-methoxy- (intermediate 1} and
§ | 387.6 y}z : 1[ (1 llne o 388.3
phenyl)-ethylamino]- 2-(3-methoxy-phenyl)-
cyclohexyl}-methanone ethylamine (commercially
available)




10

15

carboxylic acid (commercially available), 1.74 g (14 mmol)
1-(2-propyl)-piperazine (commercially available), 4.75 g (15 mmol) TBTU

temperature. After evaporation the residgge-was washed 10 with IN
NaHCO3 solution, extracted with DCM and the combined organic layers

WOZR7 8844 (36 mmol) NEt3 in 10 mL DMF was stirred for 3 RETRRA$P7/050034

dried| with r{
tittle comp
ith th rpunﬂcaﬂ&%‘WS(m/e) 354

gS04 and evaporated to dry
nd and was use

cl~yl)-(4-isopropyl-piperazin
de (Intermediate 2) O k N

ness to yield 4.56 g (94 %; 90
n the consecutive step
RS 3r§1%p 2: trans-
|- yI) -methanone 15
H 7z NC N A mixture of 4,56 g

2 NMW
found
(MH")

12

dc,h

N-[trans-4-(4-
A mixture of
piperazin- 1-

0 PEFIERToTRBebEFY=50
' hpﬁ&ﬂwa&hﬁh@}i@@aﬁeﬂylﬂlﬂ

-4-(4-isopropyl-piperazine-1
| ester and 29 mL4N HCI in

§E§6’

Isopro

g %y%)_grg%ﬁzelq carh]
32 mg ¥

TR Hans-(4-

chloride and

101 mg (1 mmol) NEt3 in 2

4yl)-methanone dihydrochlor dae

-datbayfiopytipiperadinearban
95%%9%}"’%%1%5’1@%&5‘?&6 WO

porated to dryne

dIptEediatel st8g. MS(m/e):

AFHRA Ry EI DR (Acikenrepy |
lé C? (0.2 mmol) isobutyr:
) mVE |cln oromethane were

chylifeysomestitikisobutvramide

ic

S

U7

396.3

5
Y

shaken for I

6 at 40 TAfter evaporati

T methianot-and DMFEFwere

added and the mixture was subjected to preparative HPLC purification on
reversed phase eluting with a gradient of acetonitrile / water (0.1 %
NEt3). The combined product fractdagrisrilevaporated to dryness to
yleld 10 3 6 mg (11 %) of the t|tIe compound MS(m/e): 324 4 (MH+). cis-
) T FCO m b

dihvdrochloride (Intermediate 3) O N H2N ~N a) Step 1.
- aj e -4 soprapyl-Nipsrezingibearkeny Y eysionexyktcRERAMIG acie teftid tert-

gramide

b

“Z=(4-isopropyl-

p tt ester According to the procedure described for the synthesis of

Amixture of 3 g (12 mmol) 4-tert-butoxycarbonylamino-irans-cyclohexane

carboxylic acid (commercially available), 1.74 g (14 mmol) 1-(2-propyl)-piperazine
(commercially available}, 4.75 g (15 mmol) TBTU and 3.64 g (36 mmol) NEt; in 10 mL
DMEF was stirred for 3 h at room temperature. After evaporation the residue was washed
with IN NaHCQO; solution, extracted with DCM and the combined organic layers dried
with MgSOy and evaporated to dryness to yield 4.56 g (94 %; 90% purity) of the title

compound and was used in the consecutive step without further purification. MS{m/e):

354.3 (MH").

b) Step 2: trans-

(4- Amino-cyclohexyl)-

dihvdrochloride (Intermediate 2)

vl-piperazin-1-vl)-methanone

A mixture of 4.56 g (12 mmol} [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-

cyclohexyl]-carbamic acid tert-butyl ester and 29 mL 4N HCl in dioxane was stirred for 6



piperazine-1-carbonyl)- cyclohexyl]-carbamic acid tert-butyl ester the title

compound was synthesised from
workiefiobsigxycarbonylamino-cis-cyclohexanecarboxylic acid (Eepeseiaiiioss

available) and 1-(2-propyl)-piperazine (cg);énmerually available). 20

MS(m/e): 354.3 (MH"). b) Step 2: cis- (4-Amin o-c

HGAl o SORMRMPIPRRRAIN Y EinaRans AKeroarae A A0 secutive

to t oced re (i) E}r{; d for the synthesis of trans-(4-amino-
5&% @f)?( 150 r@% Erperazm [-yl)-methanone, dihydrochloride the
tltle 25 compound was synthe5|sed from

tert-butyl ester. MS(m/e): 254.4 (MH). WO 2007/080140
PCr/BR2e0708083H £ 50. Accordingito-(Heaprove dycbiesdriiédstaropyl-
5 psanpe 19 fudbspRerazinyi-carkemd- ﬂyﬁ{g*rwhﬁﬁema@y@&p@r%m@ﬁ@e and

nthe zed fr err r ti startl materlal
%b?é’g c%lrlﬁlpr ses éx%r%ﬁ%ﬁf\[@mo i eirgﬁ fﬁfr\gsn r@f\/%s)l%l%h@ter
ST ateHs dbimd N pere-addethandghamirigeyersreRiaytedqo
ﬁ)hﬁi;]mﬁrélf{mgﬁ@mﬂatiwpf@ P¥ldiea Rkl ﬂﬁ?@@ﬁ@ﬁ@dﬁ@fb@fﬁdhonmﬂe /
r 8 Y/ 4-methqx
ntgrmej)d@lzflgﬁg) f’ﬁ@ ngq El%éd:éazmd?d& tcgr%npe%tﬁ%%} eéen%gy E}/tﬁfiorlddr:meqs to yield
10 %édﬁ%é}c‘%’@)wfébsrgﬂﬂ@fmn@ ARy Srshd kAL (a-

2,4-difluoro-N-[trans-4-(4- isopropyl-piperazin- |-yl)- isopropyl-piperazine-
I methanone drhydrochlonde 12 393. 5 carbonyl cyclohexyl]

2 Vo

gibyidrechloride

(Iamnm&heralm avallable) trans (4 amino- cyclohexy]) (4-

HQN,O)LUY

a) Step 1: [cis-4-(4-Isopropyl-piperazine- 1-carbonyl)- cyclohexyll-carbamic acid tert-
15  butyl ester '

According to the procedure described for the synthesis of [trans-4-(4-isopropyl-
piperazine-1-carbonyl)- cyclohexyl]-carbamic acid tert-butyl ester the title compound |
was synthesised from 4-tert-butoxycarbonylamino-ds-cyclohexanecarboxylic acid
(commercially available) and 1-(2-propyl)-piperazine {commercially available),

20 MS(m/e): 354.3 (MH™),

b) Step 2: ¢is- -vl)-methanone

dihvdrochloride

According to the procedure described for the synthesis of rrans-(4-amino-
cyclohexyl)-{4-isopropyl-piperazin- 1-yl)-methanone, dihydrochloride the title
25 compound was synthesised from [cis-4-(4-isopropyl-piperazine-1-carbonyl)-
cyclohexyl}-carbamic acid tert-butyl ester. MS(m/e): 254.4 (MH™).



2,4-dichloro-N-[trans-4- isopropyl-piperazin- 1-yl)- (4-isopropyl-piperazine-
I- methanone, dihydrochloride 13 426.4 carbonyl)-cyclohexyl]-

wW{(irerasetiate 2) and 426.3 benzamide 2,4-dichloro-benzoy| ERT6ER2007/650034
(commercially available) 5 WO 2007/08G440 PCT/EP2007/050034 -52
Example 14 1-Benzyl- I-isopropyl-3-[trans-4-(4-isopropyl-piperazine-
|-carbaron}inyclotiexytoasrhac Aaniituxefof 28imgl¢Q0Tunimoliperazinyl-carbonyl-

SN INRAHRRN XYY HésiSQARYE PIRESAZ e - YLHDRIDANANS: o materials
|hydrochlorlﬁtg§i3%3 n%%c(r%OS mmol) phenyl chlorofoarr?n@te nd 36'mg 5
TSRS RIET i 106 EBRAISFR & e {8 SR Fdom

temperature. Afterwards 31 mg (0.21 mmol) benzyl-isopropyl-amine were

added and the mixture was shaken fd22&% at room temperature. After
-evaporation methanol and DME were added.and-the .mi 2. \\as.

subjected to ipreparative HPLC purificatipn on reversed phase eluting Wiﬂh MW
a—gradigriyof acetonitrilgg,water (0.1 % N&L3) Thecamhined product | ryung
flaetions were 10 evaporated to dryness to yield 19 mg (62 %) of the titlg .
compound. MS(mle): 429.5 (MH+) Accarding to the procedure described (MH")

PP T

Tl C)\QIIIIJIC L= TUrtIcT pigcrazintyr-vdrurty’r= CYCUIUTITAYT UTTTVAlve S
(examples 15 to 34) have been synthesiz8@/ o ¥ tesiskdtialstartin
matetials mentioned in table 3. 15 Table| & Namseptarting
matefials fougg_ﬁrgffﬁg —)IS%%?(BP-%min ﬁ%;%ﬁ?édrochloride
isppropy-pipereartanm-cahiaihyl-3-[qis-4-(4- metharione 1884
dihydyoc [orngralﬁife&glﬁdsﬁmﬁpx&piperaQﬂ*Egl@ﬂ‘i’ff’éFrﬂEMe 3) and '
353.5 carbonggﬁ%ﬁﬁ) exyl] -urea diethylamine (commercially available
Cis_(4_amin0 cyclohexy )_(4_ 4—meth0xywbenzoy1 chioride

((®}

(commercially available)

trans-(4-amino-cyclohexyl)-(4-
2 A-difluoro-N-[trans-4-(4- | 1SOPropyl-piperazin-1-yl)-

isopropyl-piperazine-1- methanone, dihydrochloride

12 | 393.5 : ; 394.4
carbonyl)-cyclohexyl]- {intermediate 2) and
benzamide 2,4-difluoro-benzoyl chloride
(commercially available}
trans-{4-amino-cyclohexyl)-(4-
2.4-dichloro-N-[trans-4- isopropyl-piperazin-1-yl)-
(4-isopropyl-piperazine-1- methanone, dihydrochloride
13 ] 4264 ' {intermediate 2) and 426.3

carbonyl)-cyclohexyl]-

benzamide 2 4-dichloro-benzoyl chloride

(commercially available)
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4-phenyl-piperazine-I- isopropyl-piperazin-I-yl)- carboxylic acid [cis-4-(4-
methanone, dihydrochloride 16 441.6 isopropyl-piperazine-I- (intermediate

wo3eanokddad.5 carbonyl)-cyclohexyl] amide 1-phenyl-piperaziper/Ep2007/050034

(commercially available) WO 2007/0801§gv|PCT/EP2007/050034 -53 MW
Ex. No. Name Starting materials found H+)

cis-(4-amino-cyclohexyl)-(4 |sopr0@g&|§¢gq@n |-yi)-
1-(4- chloro phenyl) -3- [CIS methanone

hydrochloride 17 421

vi)-cyclohexyl]-urea

(commermally ilabl i mino yclohex 4-i p zin-

Lyl TR é%w%?@c@ ﬁeh%s fejg §3~§h8ﬁé’§ g Eperazin-
k%@m@@yppm@mﬂmlﬂcemgrdfemat@@ﬁ amoh dl) Bercddddaroformate and 36 mg
Wsyslabpuitaurea DENZIEnHeamRa L a5p @ﬁré?ﬂ@%;%%ﬁ@&%tﬁi%' Afterwards

am C cIo X &g 3,4-di dro 2H-quin ne erazin-
ff (Jlaga}"rxoxy gbg%% ?&fgiif amthanone § #Xdroé%%n exflé[r) a1%% shaken for
1|§ bfdiiPIBlﬁ’é?@ﬂﬁ@l%ﬁ(rﬁf@ﬁﬁé%i?ﬁfé*&‘@ﬁéfhim apdrbohIesrcignesypd the
ratRide: Iv2s Irbietahydsee gaindin B PLC purification on reversed phase eluting with a
gradient of acetonitrile / water (0.1 9% NEt3). The combined product fractions were

evaporated to dryness to yield 19 mg (62 %) of the title compound. MS(m/e): 429.5
(MH™).

According to the procedure described for example 14 further piperazinyl-carbonyl-
cyclohexyl derivatives (examples 15 to 34) have been synthesized from their respective

starting materials mentioned in table 3.

Table 3
Ex MW
No. MW Name Starting materials found
(MH")
cs-(4-amino-cyclohexyl)-(4-
isopropyl-piperazin-1-yl)-
1,1-diethyl-3-[cis-4-(4- methanone, dihydrochloride
15 [ 352.5 | isopropyl-piperazine-1- (intermediate 3) and 353.5
carbonyl)-cyclohexyl}-urea
diethylamine (commercially
available)
cs-{4-amino-cyclohexyl)-(4-
4-phenyl-piperazine-1- isopropyl-piperazin-1-yl)-
carboxylic acid [cis-4-(4- methanone, dihydrochloride
16 | 441.6 | isopropyl-piperazine-1- (intermediate 3) and 4425
carbonyl)-cyclohexyl]-
amide I-phenyl-piperazine
(commercially available)




(commercially available) cis-(4-amino-cyclohexyl)-(4-
isopropyl-piperazin-1.-yl) 1-(3-fluoro-phenyl)-3-[cis- methanone,
wohoygieeiy@ride 4-(4-isopropyl-piperazine- (intermediate 3) apd2RM0dBs0034
405.5 1-carbon yl)-cyclohexyl]-1 methyl;
amine (commermally available) WO 20t

ea (3-fluoro-phenyl)-methyl-

080140 PCTIEP2007/050034 -

£ !
$ TUUTTU

LA AL I\ e LA H
- (VITT ) U atis= (&a=altiti

54— No—Name-Starting-materiat
[Z)hexyl 2-methyl-pyrrolidine- |- (4-{sopropyl-piperazin-I-yl)- Mw
carbo xWikagid [trans-4-Marmeethanone, dihydroctiotice 2ih36415 found
%‘_ﬁ"rc pyl- plperazine-l._- (intermediate 2_) and 36_35.3 carbonyl)-cyclohexyl](MH+)
amidg 2-methyl-pyrrolidine (commercially available) trans-
rans (- sppropyl methanone diyordicad 93 425 6 Ioetad -
-carbonyl)- (intermediate 2) and 429.5 . c{rSBrRDEHPIRREAZN- 1-y])-
benzyI-isopr_o;iy(—‘bﬁiﬁmo(pbmm’_léﬁaiﬁl‘-iy T\/ﬁhlﬁhl@ione dihydrochloride
trans-(4-amin .
1 b3y Ef%f%gﬂ%ﬁgﬁgd{hp@ﬁ‘%rﬁaw Pand 4213
methyl-urea {(4-chloro-phenyl)-methyl-
amine (commercially
available)
cis-(4-amino-cyclohexyl)-(4-
isopropyl-piperazin- 1-yl)-
1-benzyl-1-ethyl-3-[cis-4- | methanone, dihydrochloride
18 | 414.6 | (4-isopropyl-piperazine-I- (intermediate 3) and 415.5
carbonyl)-cyclohexyl]-urea
benzyl-ethyl-amine
(commercially available)
cs-(4-amino-cyclohexyl)-(4-
3,4-dihydro-2H-quinoline- | jsopropyl-piperazin- 1-yl)-
1-carboxylic acid [cis-4-(4- methanone, dihydrochloride
19 | 412.6 | isopropyl-piperazine-1- (intermediate 3) and 4134
carbonyl)-cyclohexyl]-
amide 1,2,3,4-tetrahydro-quinoline
(commercially available)
ds#(4mamino~cyclohexy1)m(4~
isopropyl-piperazin-1-yl)-
1-(3-fluoro-phenyl)-3-[cis- | methanone, dihydrochloride
20 | 4045 4-(4-isopropyl-piperazine- | (intermediate 3) and 405.5
1-carbonyl)-cyclohexyl}-1-
methyl-urea (3-fluoro-phenyl)-methyl-
amine (commercially
available)




23 352.5 isopropyl-piperazine-I- (intermediate 2) and 353.4
carbonyl)-cyclohexyl] -urea diethylamine (commercially available)

wotrangegamino-cyclohexyl)- piperidine-l-carboxylic acid
(4-isopropyl-piperazin-1-yl)- [trans-4-(4:i§

propyl- methanone,

dihydrochloride 24 364.5 piperazine-I-carbonyl)- (intermediate 2) and

PCT/EP2067/050034

365.3 cyclofiexyl-amide piperidine (commerciaily availabie) WO MW
2007/08014() PCT/EP2007/050034 - 55|MW Ex. No. Name Starting
c}erid@‘.\f(n nd . (MH+N#mfs-(4-aminotcyclohekat)ing materials found
inorpholine-4-carboxylic (4-isopropyl-piperazin-I-yl)- acid (MH")
[trans-4-(4-igopropyl- methanone, dihydrpchloride 25 366.5 piperazine-
1-carbonyl)- (intermediate 2) and 367.3 cyy%)p [39‘(1 %I%?c%8&98|lne
(comﬁnercial vallﬁ\QI%)&train&:, £4 aming- %/
| 4-methoxy-pjperi dine-i |sopropyl flpe |F§CI’R}1§’P ¥ pdRsaarinakigl -
[trans-4-(4- MERRETOHE 261y Hidthiblitte P68 IsD plibpytEipkenadine-|-
(interm@slizte ﬂbmﬁ%ﬁ;ﬁrﬁmﬁemyl) cyclaherylle ARIAE and 365.3
4-methoxy-piRaridin 1)(9955}]'@{? ?Ily avaulable) trans-
(4-arrino-cyc|ohexyl?4 -phenyl-piperazing éﬂl}s pr(()jpgl&)l erazin- l-yl)-
carboxylic ag |a s-4-(4- methanone, d|% fochiond
(commel cially available)
trans-(4-amino-cyclohexyl)-
1-benzyl: 1-isopropyl-3- (4- isopropyblpipcrazilb 1 —-yl)-
| wse [trans-4-(4-isopropyl- ﬁ.iethanon.e dthydrochloride 1200
| piperazine-1-carbonyl)- (intermediate 2) and “7
cyclohexyl]-urea benzyl-isopropyl-amine
{(commercially available)
trans-(4-amino-cyclohexyl)-
(4-isopropyl-piperazin- 1-yl)-
1,1-diethyl-3-[trans-4-(4- | methanone, dihydrochloride
23 | 352.5 | isopropyl-piperazine-1- (intermediate 2) and 3534
carbonyl)-cyclohexyl]-urea
diethylamine (commercially
available)
trans-(4-amino-cyclohexyl)-
piperidine- 1-carboxylic acid (4-isoprop yl-g? iperazin- }—.yl)-
2 | 3eas [trans-4- (4-isopropyl- 11'1ethan0n.e, dihydrochloride 3
| piperazine-1-carbonyl)- (intermediate 2) and 209,
cyclohexyl}-amide piperidine (commercially
available)




27 441.6 isopropyl-piperazine-I- (intermediate 2) and 442.5 carbon
yl)-cyclohexyl] amide 1-phenyl-piperazine (commercially available)
PCT/EP2007/050034

wolpangegbamino-cyclohexyl)- (4-isopropyl-piperazin-1-yl)
i-(4-chloro-phenyl)-3- methanone, dihydraec

hloride [trans-4-(4-isopropyl-

(intermediate 2) and 28 421 421.3 piperazine- 1-carbonyl) cyclohexyl] -

T-methyl-urep (4-chloro-phenyl)-methyl-amine (commercially availablg) MW
WQ 2007/080140 PCT/EP2007/050034 |-56 MW EXx. No. Name Starting
nij\%)terial}é%und . (MH-) Neass-(4-amin ofcyclohéxsiljing materials found
1-béngzyl-l-ethyl-3-[trans- (4-isopropyl-pigerazin-1-yl)- (MHE"
4-(4-isopropyl-piperazine- methanone, dihydrochloride 29 414.6
(intermediate 2) and 415.5 1-carbonyl)- yg%e(ﬁygm%% )?S‘lﬁﬁ&yﬁthy"
amine (commercially available) trans-(4-amjn o-cyclohe
[transt4-(4- |som@;p%|olﬁﬁd8©piﬂmﬁ3mtper [r-ASAp: Wér%ﬂ?ﬂé%dbﬁ?}yl)
methanone, ¢ (‘?mlé) d@?é% 4130g’§](|n enetedmtec il daydrétbl&ride
cydlohexgs-1L Ure YhREORYSARMNE dggmmercially 367.3
available) p1perazme—1 car ony.
cyclohexyl]-amide ‘morpholine (commercially
available)
trans-(4-amino-cyclohexyl)-
4-methoxy-piperidine-1- (4-isopropyl-piperazin-1-yl)-
carboxylic acid [trans-4-(4- methanone, dihydrochloride
26 | 394.6 | isopropyl-piperazine-1- (intermediate 2) and 3954
carbonyl)-cyclohexyl]-
amide 4-methoxy-piperidine
(commercially available)
trans-{4-amino-cyclohexyl)-
4-phenyl-piperazine-1- | (4-isopropyl-piperazin-1-yl)-
carboxylic acid [trans-4-(4- | methanone, dihydrochloride
27 | 441.6 | isopropyl-piperazine-1- (intermediate 2) and 442.5
carbonyl)-cyclohexyl]-
amide I-phenyl-piperazine
{commercially available)
trans-(4-amino-cyclohexyl)-
‘ (4-isopropyl-piperazin- 1-yl)-
I-(4-chloro-phenyl)-3- methanone, dihydrochloride
s | an1 [tlrans%m(ﬁl«isopropyl» (intermediate 2) and 4213
piperazine-1-carbonyl)-
cyclohexyl]-1-methyl-urea | (4-chloro-phenyl)-methyl-
amine (commercially
available)




trans-(4-amino-cyclohexyl) 3,4-dihydro-2H-quinoline-
(4-isopropyl-piperazin-l-yl)- 1-carboxylic acid [trans-4- methanone,
wodihydigehatpride 31 412.6 (4-isopropyl-piperazine-I- (intermedjgie/Rp a0 os0034
413.4 carbonyl)-cyclohexyl] am.ide 1 253 4-tetrahydro-quinoline
(commermally avallable) trans- (4- amino- cyclohexyl)

| Iyl) O IIICLI Il TU1 IC,
de [trans -4-(4- |sopropyl (intermediate 2) and 32 404.5 405. MW
carbonyl) cyelahexyl]-1-methyl-ure&w3tfigoroehienyl)-methyleund
hercially available) WO 20Q7/080140 PCT/EP2007/050034(MH+)
.IMW Name Starting materials found No. (MH")
trans{(4-amino-cyclohexyl) 4, Z2-difluoro-pipe
(4-is<JpropyI-piperazin I-yl)- carboxylic agi ﬁ”ﬁr@ 2%&“%‘@’%% )H@
dihydfochlor dggélgﬁg @gﬁgpgogygu{yperaﬁﬁ‘n@‘-‘l@(ﬂﬂﬂrﬂﬁé@i&%@’&% shd
401.4 carbo clohe d1am|de 4.4- jﬂmgn@@@r@mf&@@wcially
. SOPro
ayaildble) dr ans af?ﬁ Ro- 5}8%%%?[) 1 g[ré}(%r%-lg% Qggle 4155
(4-isupropy|-pﬁné@ﬁﬂﬂ-ﬂ)yﬁlﬁwhc apid [trans-4 ethanone,
dihydrochloridg-&#4 398.6 isopropyl-piper ine- I1 é rmediate 2) and
394.4 carbon yl)-cyclohexyl] Benzyl-Cthyl-amine
: ( commermally available)
trans-(4-amino-cyclohexyl)-
3-[rrans-4-(4-isopropyl- (4—isopropy1m1?iperazinm I~lyi)-
w0 |atae piperazine- 1-carbonyl)- H.mthanonle, dihydrochloride iss
. cyclohexyl]- 1-phenyl- 1- (mtermed;ate 2) and ‘
propyl-urea phenyl-propyi-amine
{commercially available)
trans-(4-amino-cyclohexyl)-
3,4-dihydro-ZH-quinoline- | (4-isopropyl-piperazin-1-yl)-
I-carboxyhic acid [trans-4- methanone, dihydrochloride
31 | 412.6 | (4-1sopropyl-piperazine-1- | (intermediate 2) and 413.4
carbonyl)-cyclohexyl]-
amide 1,2,3,4-tetrahydro-quinoline
(commercially available)
trans-(4-amino-cyclohexyl)-
(4-isopropyl-piperazin-1-yl)-
1-(3-fluoro-phenyl)-3- methanone, dihydrochloride
39 | 4045 Efrans—ﬂf-(4~i80pr09yl~ (intermediate 2) and 405.5
piperazine-1-carbonyl)-
cyclohexyl]-1-methyl-urea | (3-fluoro-phenyl)-methyl-
amine (commercially
available)
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amide 2,3-dihydro-H-isoindole (commercially available) Example 35
(4-Cvclopentyl-piperazin-I-yl)-[4-(2-fluoro-phenylamino)-c

wodsyilogagipanone A mixture of 86 mg (0.5 mmol) PCT/EP2007/050034

4-oxo-cyclohexanecarboxylic acid ethyl g;ter 5 (commercially available),
100 mg (O 6 mmol) 2-fluoro- phenylamlne and 300 mg (5 mmol) acetic acid

sgdium triacetoxyborohydride were added and the mixture was heated|to MW

65 C fod'®b h. After evaaenation of the volatiles @ gi KMakHdBO3 ag.; found
added and the mixture was extracted with DCM. The combined (MH™)
organic layers were evaporated and 10 methanol and DMF were added

III C) II}ITI;IHI_ vVaS blIIICU IUI Ny II at OU AV IlUIVVdIUb J.DU my \U ID IIIIIIU)

and the mixturé was subjected to prepa atlve pLC lﬁurn‘lc?\t(jbe }1
reversed phase efh fetf with a adl nt of Aceto |tr|fn water (0.1
NEt3). The dofnb H%Poaﬁ’&! Jhe &feisanipBrtRR LR aR s to
yield the inte nﬁé?@mb@f(@iﬂt!‘@%*ﬁﬁény aiminaheyelahiryanebasbasylic
agtl ethyh 8tesopMbpimigdeRbme (MH"). A m{) e af 24,m0,4(0.08 mmol) 401 .4
4-(2-fluoro- phe Iam 5%]15 c& hexan car oxyI|c acid ethyl ester, 17

mg (0.4 mmo In a xture df 2 JTHE/methanol/water was
heated to 45 @nﬁé‘?ez h and subsequentl e 6?5%8 RRE W@
2007/080140 PCT/EP2007/050034 -58|ineotmadiatelly praidadd was
dissolved in 2 ml DMF and treated with {30 mg (0.096 mmaol) TBTU 2

mg (0.24) NEt3 and 13.5 mg (0.88 mmo )tﬂ:fzﬁyﬂ’@{aﬁﬂiwpwazm
(commercial ylayaﬂaﬁiﬁ) -ahchgtneenl for E({[‘;% (g%;lt%(ppl%@]tluie

mixture was ive fication on

reversed ph (sg!elﬁe) tlé,]%%ﬁ t6 grg(ﬁgnt ﬁﬁ%é’fbcﬁ?ﬁl@l}‘%?ép@rff}%

NEt3 3ﬂ$26 B%?ﬁ%%lﬂ%fénons éieteevagoratddanddryness to] 3944

yield 6.4 mg|(2drB6p dh tbelktegdtinpound. MS(m/e): 374.4 (MH-)

According to the.grocedure described for 23aditpier35Hu i@ le

piperazinyl-darbonyl- cyclohexyl derivati T&%XI%IQ%%% gﬁ/ﬁ{gg@zed from
In ta

their respectjve starting materials 10 meptione Cis respectiyely

trans iISomers have been obtained through separation of the
diasteromeric reaction mixture by column chromatography on silica or
preparative HPLC on reversed phase as appropriate. Table 4 comprises
example 36 to example 146. TablEXRRE 35

(4-Cvclopentvi-piperazin- I-vD-[4-(2-fluoro-phenvlamino)-cvclohexyl]l-methanone

A mixture of 86 mg (L5 mmol) 4-oxo-cyclohexanecarboxylic acid ethyl ester
(commercially available), 100 mg (0.6 mmol) 2-flucro-phenylamine and 300 mg (5
mmol) acetic acid in 5 mL THF was stirred for 1 h at 60 °C, Afterwards 159 mg (0.75
mmol) sodivm triacetoxyborohydride were added and the mixture was heated to 65 °C
for 16 h. After evaporation of the volatiles 10 mL 1IN NaHCOs aq. was added and the
mixture was extracted with DCM. The combined organic layers were evaporated and
methanol and DMF were added and the mixture was subjected to preparative HPLC
purification on reversed phase eluting with a gradient of acetonitrile / water (0.1 %
NEts). The combined product fractions were evaporated to dryness to yield the
intermediate 3-(2-fluoro-phenylamino)-cyclohexanecarboxylic acid ethyl ester,
MS(m/e): 266.2 (MH™). Amixture of 21 mg (0.08 mmol) 4-(2-fluoro-phenylamino)-
cyclohexanecarboxylic acid ethyl ester, 17 mg (0.4 mmol) LiIOH H»O in a mixture of
2mL THF/methanol/water was heated to 45 °C for 2 h and subsequently evaporated. The



Ex. No. Name Starting materials found . (MH-)
4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially

wd %t piepantyl-pip,razin-I- available), 3-fluoro 36 phenylaming,cr/rpa007/050034
(commercially 36 373.5 374.4 phenylamino)-cyclohexyl]- available) and

methanone 1-cyclopentyl-piperazine ((“:é mercially available)

.4-0X0- loh b lc id .ethyl ially.
R RADETR MR AR TR IR N 30 me (0.096
BRI I 5 2 k4 B TAT Oy B S R P azine
(nvetihatrond acytibpo niyt pipesa £ ¢6 (canrmarciallypavailabl Eh¥\eixture was

ARADERIA0R (T %pag)ﬁ%/%ﬁ%ﬁmfﬁ%i\%\ﬂ EX NG NAMS STAUIG, with

materials Tound . . (MH+) 4-gxo-cyclohexanecarhoxylic acid ethyl estér

S GO ORASID TEAS AR AN:b TR M- I SRS PR astions were
eybdr(2d tdifluioress pheisjdamimegy Cohfimertiaky 38 89h 888, 25(m/e): 374.4
(Ripgnylamino)-cyclohexyl]- available) and

According to the procedure described for example 35 further piperazinyl-carbonyl-
cyclohexyl derivatives have been synthesized from thetr respective starting materials
10 mentioned in table 4. Cisrespectively trans isomers have been obtained through
separation of the diasteromeric reaction mixture by column chromatography on silica or
preparative HPLC on reversed phase as appropriate. Table 4 comprises example 36 to

example 146.

Table 4
MW
N MW Name Starting materials found
0.
(MH")
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | jyailable), 3-fluoro-
36 | 3735 yb-[4-(3-fluoro- phenylamine (commercially 3744
- phenylamino)-cyclohexyl]- | gvailable) and
methanone
1-cyclopentyl-piperazine
(commercially available)
4d-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | available), 4-fluoro-
37 | 3735 yb-[4-(4-fluoro- phenylamine (commercially 3744
phenylamino)-cyclohexyl]- available) and
methanone
t-cyclopentyl-piperazine
{commercially available}




methanone 1-cyclopentyl-piperazin e (commercially available)
4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially
wO{drgkayclopentyl- available),3-cyano- piperazine- | -carbonyQ4/£p2607/050034
phenylamine (commercially 39 380.5 38
available) and benzonitrile 1-cyclopentyl-piperazine (commercially

> €Y clohex Y lamino]-

availabie) 4-pxo-cyclonexanecarboxyiic pcid ethytr ester (commercially MW
(#=cyclopentyl-piperazin-I- available), 2-methoxy 40 385.6
%Q-[4-(2Mthoxy- pheny®amite (commergially 38%artiply materials found
encfllamino)-c‘ clohexyl]- available) and methanone 1-cyclop L(MH+)
enhyl-piperazin e (commercially available) 4-oxo-cyclohexanecarboxyli
acid ethyl ester (commercially (4-cyclopentyl-pjper, gﬁé %/&i@@)éﬁc
4-methoxy- yl)-[4-(4-methoxy- phenylamine (commercially 41 385.6 38615
phenylamino)-cyclohexyl]- available) and &t gHoR&ster (commercially
1-cyclopentyl} SibEPaXREN (HoripREETIlY avaikaibiblWD-200/R86140
PCT/EP2007 2:6Q ¥ rd=x. MW N ' jals: faund
5% T3613 05034 . YRENTIAHING MARHASi Y 1922
phenylamino)-cyclohexyl]- | available) and
methanone
I-cyclopentyl-piperazine
{(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
3-[4-(4-cyclopentyl- available), 3-cyano-
39 | 3805 piperazine- 1‘?%}3011371)‘ phenylamine (commercially 381.5
cyclohexylamino]- avatlable) and
benzonitrile ' _
1-cyclopentyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | gyailable), 2-methoxy-
40 | 38 5..6 yl)‘[4—(2—r.nethoxy- phenylamine (commercially 386.4
phenylamino)-cyclohexyl]- available) and
methanone
1-cyclopentyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | available), 4-methoxy-
41 | 3856 YI)‘[4‘(4'1.116th0XY‘ phenylamine (commercially 386.5
phenylamino)-cyclohexyl]- available) and
methanone
I-cyclopentyl-piperazine
(commercially available)




No. (MH-) 4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially
1-{4-[4-(4-cyclopentyl- available), ]-(4-amino- piperazine- |-carbonyl)-
wowiYdgeilgnone 42 397.6 p 398.4 cyclohexylamino]-phenyllpcr/epr0a7/650034

(commercially available) and ethanone 1-cyclopentyl-piperazine

(commercially available) 4-0x0- cycl ohéx ﬁecarboxylic acid ethyl ester

AL O o

il
Icriidaill

methyl-amino]-
cyclohexyl}-methanone

available) and

1-cyclopentyl-piperazine
(commercially available)

fcomt A=(4-benzoyl-avaitabte),(4-amino-phenyt)43-459-6
phenylamino)tcyclohexyl]- phenyl-methanone 460.4 MW
(4 cyalopsityl-piperazin-IMNéeasnmercially avaﬂablS)eatidgyh)amﬁﬂnﬁnone found
clopentyl{piperazine (commercially ayailable) (MH")
4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially
(4-cyclopentyl-piperazin-I- available), pyrdzin-Z-ylamine 44 357
yl)-[4-(pyrazin-2-ylamino)- (commercially a\?gﬁégr&y%\ae§§§%”b°"yhc
cyclohexyl]-meth an one 1-cyclopentyl-pipei¢idinth cstandepaiatiyreially
available) 4-oxbo{dytlotfexzriepartidxylic aqiﬁhﬂimd)est@n@ﬁmmercialIy
(4-cyclopenty B;@@f@gi{gh@ﬂi}@}g@(?; -flyor 87 5
yBR{4- [ Fi0oro- APPO?T %&1 meth mine (cp Re% §|a%lR 3984
methyl-amino]- availabte o?‘u% v} r{rf'é’tﬁl%ﬁé‘ny a"aﬂab]e) and
1-cyclopentyl{piferaonse (commerC|aIIy available) WO 2007/080140
PCT/EP2007/050034 1-cyclopentyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(4-benzoyl- available), (4-amino-phenyl)-

43 | 4506 phenylammo)—cyclohe?{yi]— phenyl-methanone 4604
(4-cyclopentyl-piperazin-1- | (commercially available) and
yl)-methanone

1-cyclopentyl-piperazine
{(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | ayailable), pyrazin-2-ylamine
44 | 3575 | yh)-[4-(pyrazin-2-ylamino)- | (commercially available) and 358.5
cyclohexyl]-methanone
I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | gyailable), (3-fluoro-phenyl)-
45 | 3875 yh-{4-[(3-fluoro-phenyl)- methyl-amine (commercially 388.5




-61 MW Ex. No. Name Starting materials found

. (MH-)

4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially

WO(30ey8rpehtyl-piperazin-1- available), (4-fluoro-phenyl)-

yl)-{4-[(4-fluoro-phenyl)- methyl-amine (ggmmercially 46 387.5 388.5
methyl-amino]- available) and cyclohexyl }-meth anon e

PCT/EP2007/050034

eEarb

aail blgﬁlc
=

(commercially
1-(2-propyl)-p

id ethyl ester (commerciall
fluoro 47 347 &R clohexyl]-(
348.4 piperazin-l-yl)-metha
perazine (commercially avs

1- cyclEpentyéFlperazme (commercially a

vailable) 4-oxo-cycloh exan
[4-(2-fluoro- phenylamlno)

h-isoproptiBRendierain

\none available) and

hilable)

MW
found
(MH™)

4-oxorcyclohe
[4-(2,4-difluor
phenylamine (c

available) and

cM)cbeHémacam@xyhc 3-

%I| bl

(comrnerC|a Iy
cyclohexylam

xanecarboxylic acid ethyl ¢
D- available) 2,4-difluoro- pk
3(/o C|aI 48 365.5 3663

SRR

PiREzidenwarbonyl)- ava
"QLRALPRING feormerciall

%6&6%@{%ﬂ¥carbox lic
len(}gamlnlogs coneié}/ c1f111y

Propyi-piperazin-

m@éﬁhﬁhe(‘l(@@ﬁﬁﬁm K-
Iﬁgl%)ab?f g%alrao 49 354.5

I-cyclopentyl-piperazine
(commercially available)

-HddysaproRylcasid gtyliester 188.5

[4-(2-fluoro-phenylamino)-

4-ox0-cyclohexanecarboxylic
acid ethyl ester (commercially
available), 2-fluoro-

phenylamine (commercially

47 | 3475 | cyclohexyl]-(4-isopropyl- . 348.4
piperazin- [-vl)-methanone available) and
1-(2-propyl)-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(2,4-difluoro- available), 2,4-difluoro-
48 | 3655 phanyiamino)-ayclolaexyi]~ phenylamine (commercially 366.3
(4-isopropyl-piperazin-1- | zvailable) and
yl}-methanone
I-(2-propyl)-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
. acid ethyl ester (commercially
3-[4-(4-1sopropyl- ]
) ) available), 3-cyano-
piperazine-1-carbonvl}- i )
49 | 3545 phenylamine (commercially 355.5

cyclohexylamino]-

benzonitrile

available} and 1-(2-propyl)-
piperazine (commercially
available)




available) and 1-(2-propyl)- benzonitrile piperazine (commercially
available) WO 2007/080140 PCT/EP2007/050034 - 62 MW Ex. No.
wotlamegtanting materials found . (MH-) 4-oxo-cyclohexanecaboepioeaishos4
ethyl ester (commercially (4-isopropyl-pj
y)-[4-(4-methoxy- phenylam.ine (commercially 50 359.5 360.4

razin-l- available), 4-m,ethoxy-

phenylamino)fcycionexyll- avaitable) and methanone 1-(Z-propyt) MW
-giRerazine (¢ommercially available) 4-oxo-cyclohexanecarboxylic acid
eﬁyl std{cammerciallyafde[4-(4-isoprdpyl- avatiabiey fitermino- 51§ found
phenyl)-ethanpne 371.5 372.3 cyclohexylamino]-phenyl}- (commercially: (mH*
available) and ethanone 1-(2-propyl)-piperazine (commercially availabl¢)
4-oxo-cyclohexangcarboxyllc a_(:ld ethyl es;gg&8953%%&%&&%0“&:
[4-(4-benzoyl- available), (4-amino-phenyl)- 52433.6 i
phenylamino)icyclohexyl]- pheny 1 methan@ié 434! gster (commercially
4-isopropyl-piperazin-1- | available), 4-methoxy-

50 | 3595 yl)-[4—(4—x.nethoxy— phenylamine (commercially 360.4
phenylamino)-cyclohexyll- | available) and
methanone

1-(2-propyl)-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
1-{4-[4-(4-isopropyl- available), 1-(4-amino-

51 | 3715 piperazine- 1'?3{13011}’1)‘ Phenyl)~ethanonc 3773
cyclohexylamino]-phenyl}- | (commercially available) and
ethanone

1-(2-propyl)-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(4-benzoyl- available), (4-amino-phenyl)-

57 | 4336 phf?nyiammo)-.cyclc)}?exyl} phenyl-methanone 434.4
(4-isopropyl-piperazin-1- {commercially available) and
yl)-methanone

1-(2-propyl)-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
2-[4-(4-cyclopentyl- available), 2-cyano-

53 | 38053 piperazine- 1-'(.:3fb0ﬂ}’1)‘ phenylamine (commercially 381 4
cyclohexylamino]- available) and
benzonitrile

1-cyclopentyl-piperazine
(commercially available)




(4-isopropyl-piperazin-I- (commercially available) and yl)-methanone
1-(2-propyl)-piperazine (commercially available)
wogeNgsidibhexanecarboxylic acid ethyl ester (commercially PCT/EP2067/050034
2-[4-(4-cyclopentyl- available), 2-cyano- giperazine-l.-carbonyl)-
phenylam,ine (commercially 53 380.53 381.4 cyclohexylamino]-

cyclohexylamino]-phenyl}-
ethanone

(commercially available) and

I-isopropyl-piperazine

(commercially available)

availgble) and benzonitrile 1-cyclopentyl-piperazine (commercially MW
akailable) WG 2007/080140 PCT/EP2007/050034 -63- Ex. No. Name
Stayting Wtetials found N@WA-) 4-oxo-cyclohexattagbmaiidatid ethy] found
ester (commeycially cis-[4-(4-difluoromethoxy- available), (MH")
4-difluoromethoxy- phenylamino)-cyclohexyl]- phenylamine (commercially
54 395.49 396.1 (4-isopropyl-piperazin-I- avgilablediandyh=ragthapene
1-isopropyl-piperazine (commercially availabl(&)}th " Al
4-oxorcyclohg xangé B’baa@/”c acid ethyl es glr‘(cor#rﬁ‘?eﬁgigf@}nmercm ¥
[4-(4-difluoromé&th 3 E\ HEFTE) SR uoforviinbley- 4- difluoromethoxy-
pﬁ*{ggm I?géqg)j@tﬂ@ﬁéwnomeﬂ?mmb (Somengraiathe Fo03b48:A86.1 | Lo |
(4-Isopropy 'ﬂ'@ﬂf@é%p?ﬂﬁiﬁ@@@@d available) and B
yl}-methanone
1-isopropyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(4-difluoromethoxy- available), 4-difluoromethoxy-

55 |395.49 phc?nylamino)—.cyciolr.iexyll- phenylamine (commercially 206 1
(4-isopropyl-piperazin-1- | ayailable) and
yl)-methanone

1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-1-{4-[4-(4-isopropyl- | zvailable), 1-(4-amino-

56 137152 piper azine—i.—c.:arbonyl)— phenyl)-ethanone 3799
cyclohexylamino]-phenyl}- | (commercially available) and .
ethanone '

1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-1-{4-[4-(4-isopropyl- available), 1-(4-amino-
57 137152 piperazine-1-carbonyl)- phenyl)-ethanone

3722




yl)-methanone 1-isopropyl-piperazine (commercially available) 4-o xo -
cycl oh exan ecarb o xylic acid ethyl ester (commercially

wolkasuaotda4-(4-isopropyl- available), 1-(4-amino- piperazine-1-§axposihliso034

phenyl)-ethanone 56 371.52 372.2 cycl
(commercially available) and ethanone'l

o

exylamino]-phenyl}-
opropyl-piperazin e

LA nn
(Cof

A ararall
rneroiaill

avradlalblae) vl AL wvelalhaswag
avanmaporc) = UAUCyCIOUTTTA

= arbeavadia_aanid-athvd-octarx
NTUAIJUAYTIC ALl CUTyT TOolTl

(%)(mmerciallg cis- 1-{4-[4-(4-isopropyl- available), ]-(4-amino- piperazing- MW
|.-carbonyly phenyl)-ethaNang 57 371.52 372.2 ytaloh@nitastiog) found
-B}r?enyl}- (commercially available) and ethanone 1-isopropyl-piperazine (MH")
(commercially available) WO 2007/080140 PCT/EP2007/050034 -64 MW
EX. MW Name Starting materialsfound NO IVIHUé) y
4-oxorcyclohexanecarboxylic trans-(4-iso;)ﬁ15§§ff2”§ 7P 5%7%%%[?0’(?' 1
(commercially lpjglg.mr@égii@@g%l%-}[ﬂ-.(G- availatareﬂ Ghykaktoxycpyridindggly
360.5 methoxy-%,d In-3; i; E%pén_e (commergiRbyePEL flethoxy-pyridin-
ylamino)-cycloRB&RZRvAIMbBIEY Shd metha one L-isopronyl-P erazine
58 | 3605 | methoxy-pyridin-3- v ! 1y 361.4
vlamino)-cyclohexyl]- available) and
methanone I-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethvl ester (commercially
cis-(4-isopropyl-piperazin- | gyaijable), 6-methoxy-pyridin-
50 | 360.5 1—y%)—-{4-(6—met‘hoxy— 3-ylamine (commercially 361.4
pyridin-3-ylamino)- available) and
cyclohexyl]-methanone
' I-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(4-fluoro- available), 4-fluoro-
60 | 347.48 phe.ny]amino)—.cycloi-lexyl]— phenylamine (commercially 3483
(4-isopropyl-piperazin-1- available) and
yl}-methanone
1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester {commercially
cis-[4-(4-Fluoro- available), 6-Methoxy-pyridin-
61 | 34743 phet:nyiamino)—.cyclo}‘]exyl]— 3-ylamine (commercially 3483
(4-1sopropyl-piperazin-1- available) and
yl)-methanone
1-isopropyl-piperazine
(commercially available)




IP (commercially available) 4-oxo-cyclohexanecarboxylic acid ethyl ester

(commercially cis- (4-isopropyl-piperazin- available), 6-methoxy-pyridin-

woRerysamine (commercially 59 360.5 361.4 pyridin-3-ylaming -y pilaRiedeos4
and cyclohexyl] -methanone 1-isopropyl-

available) 4-oxo-cyclohexanecarboxylic

aAS L4

iperazine (commercially
cid ethyl ester (commercially

e L4 £l
aarro |_'+'\’-|-‘IIU

aviatlakble)-—.4_£1 faXo
1O= avdinauirc ), +71uuryu OU

la. 1 H £ 11l on
MCTTYTArTmTe (GO T bldlly OouU

.48 348.3 | (4-isopropyl-piperazin-I- available) and yl)-methanone MW
1-isopragypiperazine (cenammeercially avdilable) Starting materials found
-cyclohgxanecarboxylic acid ethyl gster (commercially (MH")
cis-[4:(4-Fluoro- available), 6-Methoxy-pyridin- 61 3-ylamine '
ercially 61 347.48 348.3 (4-isopro )yl égera %\? availaple) and
yl)-methanoné¢ 1-isopropyl-piperazine (cgm é 5?{3%@ i 1©
2007/080140 rgayg(azg%gggﬁm -65 Nwiksthiesieanserseagtmglly
terials f i - —pyridin-
materials found biperazin-1-yl)-[4-(6- avaﬂab?e), 6 methoxgiz pyridin
62 | 37251 | methoxy-pyridin-3- 3-ylamine (commercially 3732
. available} and
ylamino)-cyclohexyl]-
methanone 1-cyclobutyl-piperazine
(commercially available)
d-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-(4-cyclobutyl-piperazin- | ayailable), 6-methoxy-pyridin-
63 | 37151 3“}’%)“'{4“(6“{11@1?110)(}’“ 3-ylamine (commercially 3732
pyridin-3-ylamino)- available) and
cyclohexyl]-methanone
1-cyclobutyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(4-fluoro- avaijlable) ,. 4-fluoro- .
e | 36Ls phenylamino)-eyclohexyl]- phe.nylamme (commercially 3625
) {4-isopropyl-3-methyl- available) and '
piperazin-1-yb)-methanone J-isopropyl-2-methyl
piperazine (commercially
available)




. (MH+) 4-oxo-cyclohexanecarboxylic trans- (4-cyclobutyl- acid ethyl ester
(commercially piperazin-l-yi)-[4-(6- available), 6-methoxy-pyridin 62

wohg7akinathox3'pyridin-3- 3-ylamine (commercially 373.2

ylamino)-cyclohexyl]- available) and methar
(commercially available) 4-oxo-cyclohexanecarboxylic acid ethyl ester

none 1-cyclobutyl-piperazine

PCT/EP2007/050034

fluoro-phenylamino)-
cyclohexyl}-methanone

available) and

1-cyclohexyl-piperazine

(commercially available)

(commerciatty cis=(4-cyctobutyl-piperazin-favaitabte); 6-methoxy-pyridir=
1yl -[4-(6-methoxy- 3-ylamine (commerciglly 63 372.51 373.2 MW
%Crldl -34amino)- availaBhand cycloh exyl] -m8tiramgonagerials found
clobutyl-giperazine (commercially avpilable) (MH™)
4-oxorcyclohexanecarboxylic acid ethyl gster (commercially trans- [4-
(4-fluoro- avallable), 4-fluoro- phenylam. |r lohex IJ)X
(commercially 64 361.5 (4-isopropyl-3- methy ¥8 CC) fa ¥ gaéség}%’
piperazin -1 -y]) -meth anon e 1- |sopropyl-Zaﬁiéﬁ%ybﬁﬁéﬁ‘aﬁﬁ@memany
(commercially gaftabieyipetPo07/08014GRATHEP200F6060034 -66 MW
Ex. Np. Name Bigetingnriaigripls(found . (Mpks) iam; -
_ vlamine (commercially
485xotcylohg a - 362.4
Cyé )ﬁp(%%'f’tﬁ%é}ﬁ%lmo)‘ available) and
cyclohexyl]-methanone
1-tert-butyl-piperazine
{commercially available)
4-oxo-cvclohexanecarboxylic
acid ethyl ester (commercially
trans-(4-sec-butyl- available), 4-fluoro-

66 | 3615 piperazin~1—y1)-[é'l—(4- phenylamine (commercially 362.4
fluoro-phenylamino)- available) and -
cyclohexyl]-methanone

1-sec-butyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-(4-cyclohexyl- available), 4-fluoro-
67 | 3875 piperazin-1-yi)-[4-(4- phenylamine (commercially 388 4




acid ethyl ester (commercially trans-(4-tent-butyl- available), 4-fluoro-
piperazin-1-yl)-[4-(4- phenylamine (commercially 65 361.5 362.4
Wlorigghddhylamino)- available) and cyclohexyl] -methanone PCT/EP2007/050034
1.-tert-butyl-piperazine (commercially aygilable)
4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially trans-

(4-sec-butyl- available), 4-fluoro- piperazin-1-yl)-[4-(4- phenylamine MW
(Gammercially 66 361.5 362.4 fluoro-phenylamino)- available) and
CN%IoheMW- ethanone TN&&butyl-piperazine (SGHiMESIRlailable) found
4-oxorcyclohéxanecarboxylic acid ethyl gster (commercially (MH")
trans-(4-cyclohexyl- available), 4-fluoro- piperazin-1-y1)-[4-(4-
phenylamine {commercially 67 387.5 3884, flugre;PRaeyiaisi®sxylic
available) and cyclohexyl] -methan one LC}ECl?h Eéyl%g razine |
(commercially availakﬁle,) O 2007/08014D "Ff 20 BB&EFC_%]%YM W
Ex. MW Nametgf’éﬁ{ng(ﬁi Hals found Ndavadspje), 4-fluoro-
4-oxofcyclohexareacdtmaxglicyclohexyl]- | phenylamine (commercially
ethyl)-piperazin-1-vl]-
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-{4-(4-fluoro- available), 4-fluoro-
69 | 3475 pheny]amin?)—cyc.lohexylj— phenylamine (commercially 3485
(4-propyl-piperazin-1-yl)- | gvailable) and
methanone
1-propyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(4-fluoro- available), 4-fluoro-
70 | 3335 phenyiamino)—cy.clohexyi}— phenylamine {commercially 3343
yl)-methanone
I-methyl-[ 1,4]diazepane
{commercially available)




acid ethyl ester (commercially trans-[4-(4-fluoro- available), 4-fluoro-
phenylamino)-cyclohexyl]- phenylamine (commercially 68 411.5 :
wol4e(2rmethanesulfonyl- available) and 412.3 ethyl) -piperazirpdsykb2007/050034
methanone 1-(2-methanesulfonyl-ethyl)-
available) 4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially

iperazine (commercially

trans3f4-(4-ftupro=—avaitabte), 4=ftuoro-phe

nyfarminoj-cyclotexyi]-

MW

I-isopropyl-piperazine

(commercially available)

phenylaminm|(commercially 69 347.5 348.5 (4-propyl-piperazin-1-y1)-
ZvailabIMWnc methanon&dapropyl-piperazine (ctermercraltyransilable)| found
-oxorcycloh exanecarboxylic acid ethyl ester (commercially trans- (MH™)
[4-(4-fluoro- available), 4-fluoro- phenylamino)-cyclohexyl]- phenylamineg
(commnercially 70 333.5 334.3 (4-methyl-[1 4gd|aze a 1 avall blvi)
yl)-methanone 1-methyl-[1,4] diazepane commer}(rzlaﬁ FAVairab
2007/080140|PCT/EP2007/050034 -68 naw*@%hmﬁmwomwrs@%fm
materials found7#fMPr) 4-oxo-cyclohexaneeaisixyit fuoro-
cyclopropylmethyl- phenylamine (commercially
71 | 359.5 | piperazin-1-yl)-[4-(4- available) and 360.2
fluoro-phenylamino)-
cyclohexyl]-methanone 1-eyclopropylmethyl-
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
trans-3-{4-[4-(4-fluoro- aci(% ethyl ester (commercially
phenylamino)- availab Ie,),. 4-fluoro- |
72 | 358.5 | cyclohexanecarbonyl]- phe.nylamme (comumercially 359.2
piperazin-1-yl}- available) and
propionitrile 3-piperazin-1-yl-propionitrile
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
3-chloro-4-[4-(4-isopropyl- | available), 4-amino-3-chloro-
73 | 3889 piperazine-l-?arbonyl)~ benzonitrile {(commercially 3899
cyciohexvlamino]- available) and
benzonitrile




acid ethyl ester (commercially trans-(4- available), 4-fluoro-
cyclopropylmethyl- phenylamine (commercially 71 359.5
woRiheraginay))-[4-(4- available) and 360.2 fluoro-phenylamin@¢r/ep007/650034
cyclohexyl]-methanone 1-cyclopropylme
avallable) 4-0X0- cycloh exan ecarb oxyl

|- piperazine (commercially
trans- 3- {4 [4 (4-fluoro- acid

Clllyl DLCI \bLIIIIIICIbIaIIy PIICIIyIaIIIIIIU} vauamc;, ’-l' IILIUIU IL OJO J
lohexanecarbonyl]- phenylamine (commercially 359.2 piperazin-l.-yl} MW
availablaywnd propionitril@reiperazin-1.-y]-propismnittite; teasrmercially | found
V& ble) 4-axo-cyclohexanecarboxylic acid ethyl ester (commercially (MH")
3-chlgro-4-[4-(4-isopropyl- available),4-amino-3-chloro-
piperazine-I-carbon yl)- benzonitrite (comm rCIaIIy / 88.9 58}
cyclohexylamino]- available) and benzonnrl Ofcfs% gﬁ‘%}ﬁ%’r’ fiﬁgm
(commercially @,vcg,; lale s W, 2007/08014) R TTIEPREET/0BCO34cBYMV
Ex. MW Name rtlnfg5 terials found l\ch\@{jma) 3. ﬂuom 4-
4-0x0t cyclohe% LB trans- [4- (31fluoro-4- a gjl ansltamme
(comerkially phiftnplometyvelohitaple), 3 uoro ¥ 416.2
phenylamino) -qm{g{@@ﬂh.&ﬁﬂ@%m@hyl-p@?@ﬁ?@ﬁﬁﬂ@&%@ﬂabl&) and
yi)-methanone l-isonr . .
-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
cis-[A-(3-fluoro-4- acid ethyl ester (commercially
trifluoromethyl- available}, 3-fluoro-4-
75 | 4155 | phenylamino)-cyclohexyl]- | ifluoromethyl-phenylamine |-y
(4-isopropyl-piperazin-1- (commercially available) and
vl)-methanone Lo . .
-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
trans-2-chloro-4-[4-(4- acid ethyl-ester (commercially
isopropyl-piperazine-1- available), 4-amino-2-chloro-
76 | 388.9 | carbonyl)- benzonitrile (commercially 3892
. available) and
cyclohexylamino]-
benzonitrile 1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
cis-2-chloro-4-[4-(4- acid ethyl ester (commercially
. L available), 4-amino-2-chloro-
isopropyl-piperazine-1-
77 | 388.9 | carbonyl)- benzonitrile {(commercially 3892
. available) and '
cyclohexylamine]-
benzonitrile I-isopropyl-piperazine
(commercially available)




(4-isopropyl-piperazin-1- (commercially available) and yi)-methanone
1-isopropyl-P erazine iP (commercially available)
wosmsilphexanecarboxylic cis-[4-(3-fluoro-4- acid ethyl estgfr/epa007/050034

(commercially trifluoromethyl- available
phenylamino)-cyclohexyl]- trifluorometh

-fluoro-4 75 415.5

))/T-p'henylamine 416.2

- = razim=t=—(commerciatty avaitabte)and—yt)-methanone
1Hsopropyl-piperazine (commercially available) MW
4-oxo-cydhexanecarboxdimetrans-2-chloro-4-[4 s tacicheiteyladster found
(%}mmerciall isopropyl-piperazine-I- available), 4-amino-2-chloro 76 (MH®)
388.9 carbonyl)- benzonitrile (commercially 389.2 cyclohexylamino]-
available) and benzonitrile I-iIsopropyl-P érazine |Pé ommerqball .

: N . - TRS clohexanecarng é(hci
availgble) 4-agxo-cyclohexanecarboxylic acuﬁ)e hyl ester (commercially
czs-2tchloro-4-[A44 iS0REARY}A-erazine-1| a0l atiE) cdea sy ReshiRIiD - 1P
77 388.9 car onélg-abeqﬁgqgt_rg;?_ gommer:i@}mm;&;cyg@b%maﬂmm]_
available) an B'n%roznlﬂri SIS 6pyl-pipe§‘§%m§, -ﬁéﬂ%%ﬁ@ly
availabyWyQ sdwosnsderetiEr2007/0500 4 - "Ex. No. 462.3
Name Startin }Hﬂ@f@ﬂiﬂfﬁ ﬂ@W&Slci_ohexyl]— (commercially available) and

methanone l-isopr o
-isopropyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
cis-(4-isopropyl-piperazin- acid ethyl ester (commercially
1-yD)-[4-(4-trifluoro- available), 4—triﬂuo.romethane—
79 | 461.5 | methanesulfonyl- sulfonyl-p l.xenylam.me 462.3
phenylamino)-cyclohexyl]- (commercially available) and
methanone 14 N
-1sopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
_ acid ethyl ester (commercially
trans-3-[4-(4-isopropyl- available), 5-amino-indan-1-

80 | 3835 piperazined-—c':arbo‘nyl)w one (commercially available) 1943

cyclohexylamino]-indan-1- | 4jn4

one
l-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially

cis-5-[4-(4-isopropyl- available), 5-amino-indan-1-

31 383 5 piperazinenluc‘:arbo'nyl)-» one (commercially available) 3843

cyclohexylamino]-indan-1- | 4nd

one
I-isopropyl-piperazine
{commercially available)




(MH-) 4-oxo-cyclohexanecarboxylic trans- (4-isopropyl- acid ethyl ester
(commercially piperazin-1-yl)-[4-(4- available), 4-trifluoromethane 78
woAb Atdilyoromethanesulfonyl- sulfonyl-phenylamine 462.3 peT/EP2067/650034
phenylamine)-cyclohexyl]- (commer(:lally]?vallable) and methanone

1-isoProPYI-P erazine iP (commermally avallable)

Z-oXOrcyctohgxarnecarboxytic tis=(4=isopropyt-piperazin-acid ethyester
(ggmmercially] 1-yl)-[4-(4-trifluoro- availahle), 4-trifluoromethane 79 461.5 MW
rg\ﬁthanmeyl- sulfonyNalmenylamine 462.3 phgtaytarpimajecipdtohexyl]: found
merciallyl available) and methanone|1-isopropyl-P erazine iP (MH"Y)
(commercially available) 4-oxo-cyclohexcmecarboxylic acid ethyl ester
(commercially| trans-5-[4-(4-1sopropyl- ava r‘%‘go ind ar% o
piperazine-l-carbonyl)- one (commercially aval}fab‘fgzg 8RR }3
cyclohexylaminglindantl: an -isopt thet svirie CRBRARREREly
(A PR
available) 4-gxo- cy cz%pngn arb xylic aeichizibid)estemieonbmercialy
ci325-[45(ﬂ2j50p? Railapt Ydmino-i %&'ﬂ&eﬁﬂﬂ %ﬁ%@g}lqpyl - 3733
one (commergi ‘%i\i?éﬂ’&’é’l’élﬂ t 383 5384.3 cyclohexylamino]-indan-I-
and one l-isopbepyipiderazine 1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
cis-4-[4-(4-isopropyl- acid ethyl ester (commercially
piperazine- 1-carbonyl)- available), 4-amino-benzamide
83 | 3725 o ciall ; 3733
cyclohexylamino]- (commercially available) and
benzamide 1-i . -
~1sopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
trans-(4-cyclobutyl- acid ethyl ester (commercially
piperazin- 1-yl)-[4-(4- available), 4-trifluoromethoxy-
84 | 4255 | rifluoromethoxy- phenylamine (commercially | 56
phenylamino)-cyclohexyl]- available) and
methanone 1-cyclobutyl-piperazine
(commercially available)
4-oxo0-cyclohexanecarboxylic
cis-(4-cyclobutyl-piperazin- acid ethyl ester (commercially
Lo yl)-[4-(4- available), 4-trifluoromethoxy-
85 | 4255 | trifluoromethoxy- Phe-nylamme (commercially 426.2
phenylamino)-cyclohexyl]- available) and
methanone I-cyclobutyl-piperazine
{commercially available)




(commercially available) W(r) 2007/080140 PCT/EP2007/050034 -71 MW
Ex. No. Name Starting materials found . (MH+)

W(ﬂz@@;ﬁm@hexanecarboxylic trans-4-[4-(4-Isopropyl- acid ethyd-©8i8607/050034
(commercially piperazine- 1-carbonyl)- aj&allable) 4-amino-benzamide 82

372.5 cyclohexylamlno] (commermally avallable) and 373.3 benzamide

phenylamino)-cyclohexyl]-
methanone

available) and

I-cyclopentyl-piperazine

{(commercially available)

J. IbU[.IU}JyI pl CId.LIIIC \bUIIIIIIUIbIaIIy av |auu::)
4roxorcyclohgxanecarboxylic cis-4-[4-(4-isopropyl- acid ethyl ester MW
(commexgisilly piperazineédkmaarbonyl)- available) Staiminadenziamide 83 found
795 cyclohgxylamino]- (commercially available) and 373.3 benzamide (MH")
1-isopropyl-p+ erazine 1p (commercially vailable)
4-0x0-cyclohéxanecarboxylic tfrans-(4-cycloputyl- acyd ethyT es
(commercially piperazin-I-yl)-[4-(4- availg] 5) 2 friftiic d]} ’F#é?ﬁ%fﬁ@ﬂlﬁZS.S
trifluoromethaxy- phenylamine (commercipit§id2@i9l ester (commercially
phenylamino)dye(Shdxgi-dvaitahié) and methaBr)es-chloro-4-methyl-
1-cyc obutyl-pi%@%imgn(ﬁgmgx&magm av é ?
44~Q¢§b<o-cy?tf>?@he><(?l arbo tBXHC cis-(4-Cyclob Sé*}‘a"z‘?nc%% er 1a'|1%ste' 390.2
(commercially %?ﬂ (4 abHifah eE)1 -tri I@rbﬁ ﬁ]i’é? 8%¢ 85 425 5
trifluoromethoxyb pheigieffhe (commercially 426.2
phenylamino)tcyclohexyl]- available) and | I-cyclobutyl-piperazine
{(commercially available)
4-ox0-cyclohexanecarboxylic
trans-(4-cyclopentyl- acid ethyl ester (commercially
87 | 441.5 | fluoro-4-trifluoromethyl- | Wifluoromethyl-phenylamine |4 5
phenylamino)-cyclohexyl]- (commercially available) and
methanone 1-cyclopentyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
cis-(4-cyclopentyl- - acid ethyl ester (commercially
88 | 441.5 | fluoro-4-wrifluoromethyl- | (rituoromethyl-phenylamine | 445 4
phenylamino)-cyclohexyi]- (commercially available) and
methanone . .
I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
Zrans;( 4-cyclopentyl- acid ethyl ester (commercially
piperazin- 1-yl)-[4-(4- available), 4-trifluoromethoxy-
89 | 439.5 | triffuoromethoxy- phenylamine (commercially | 40 3




methanone 1-cyclobutyl-piperazine (commercially available) WO
2007/080140 PCT/EP2007/050034 -72 MW Ex. No. Name Starting

wonalerals feund . (MH-) 4-oxo-cyclohexanecarboxylic acid e
(commercially [4-(3-chloro-4-methyl- available), 3-chloro-4-methyl 86 390

phenylamino)-cyclohexyl]- phenylamine Zéo‘mmercially 390.2

BRI 7/050034

(4-cyclopropyl-piperazin-1-

yl)-methanone

available} and

1-eyclopropyl-piperazine
{(commercially available)

(A _~valabiibvileninarazinde availalnAa) amA G omaathanmana
\(FLyCrooutyt PCTdZiTT T avaimaorc ) armay - e trTartorTe
1-ﬁ/clobutyl-p perazine (commercially available) MW
4-oxorcyaiehexanecarboxylig trans-(4-cyc opentylsragigl efyiesier found
(@&nmerciall piperazin-l-yl)-[4-(3- availaple), 3-fluoro-4 87 441.5 flu (MH")
oro-4-trifluoromethyl- trifluoromethyl-phenylamine 442.3
prienyfamino){cyctonexytj- (commerciatly avaitabte) grndmethanone;
1-cyclppentyl-piperazine (commercially avafabi)cyelohexanecarboxylic
4-oxo+cycloh X&Q—?ﬁ%{?&%@ﬁt js-(4-cyc|ogp@i¢§/¢-ﬂa5didseﬁ:h§dmtep;-cially
(commercially; piperazin- 1- Ié4- 3- availaplala3ityorerhfs Atk oxy-
fluorot4-trifluor SrETAGR tHtskorh thyl-phenylar ig'eiﬁél%('% il
piEnyla#ithd)ioydlobhexyldti{cammercially a\l?aﬁ:_alge A SBmSFAHY 440.3
1-cyclbpentyl-pg%gg;jlrﬁgﬂg@%%;g%y”a\ diiplehle) and
4-oxo-cyclohexaréggzarboxylic trans- (4-cyiclopentyl- acid ethyl ester
(commerciallyj I[f'?iperaamzollﬁﬁ"l-yl)-[4-(4- availableydetriftugrpipethaxy
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(3-chloro-4-methyl- available}, 3-chloro-4-methyl-

o1 | 404 phenylamino)-cyclohexyl]- | phenylamine (commercially 4043
(4-cyclopentyl-piperazin-1- | svailable) and '
yh)-methanone

I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
_ acid ethyl ester {commercially
[4-(3-chloro-4-methyl- available), 3-chloro-4-methyl-
o | 3759 phenylamino)-cyclohexyl]- phenylamine (commercially 3762




89 439.5 trifluoromethoxy- phenylamine (commercially 440.3
phenylamino)-cyclohexyl]- available) and methanone
wobkeyalepantyl-piperazine (commercially available) WO 2007/889&43007/050034
PCT/EP200 7/0 5003 4 -73 Ex' MW No, N
(MH-) 4-oxo-cyclohexanecarboxylic cis-(4-cyclopentyl- acid ethyl ester

ame Starting materials found .

phenylamino)-cyclohexyl]-
methanone

available) and

I-1sopropyl-2-methyl
piperazine (commercially
available)

r(commerciatly piperazin-t-yl)-{4-(4-—avaitabte), 4-triftuoromethoxy 904395
trluoromethagxy- phenylamine (commercially 440.3 MW
%eny lalMhvo)-cyclohexylNawailable) and imethanBtagting materials found

clopentylipiperazine (commercially available) (MH™")
4-oxo-cyclohexanecarboxylic acid ethyl gster (commercially
[4-(3-chlor_o-4-methyl- available), 3-c_h|oro rg)ggb ?%%%ﬂ%calboxyhc
phenylamino)rcyclohexyl]- phenylamine (,ommer
(4-cyc¢lopentyl-piperazin-I- available) and yBCFﬁé?ﬂ]é’héﬁér (commercially
1-cyclopentylipiigésalAre’- (Bswartercially availaibie)e), 3-fluoro-4-
4- (;)éo-a/clohjxaiﬂm@ﬁlml% aci;i?J ethyl Eﬁﬁ%ﬁ&‘%‘?@%ﬂ%ﬁ’i‘fﬂaﬂﬂmy}mme
“Chigses Yf?t!v é%n 2 2 methyl 430.2
Aﬁen; Iamlno) exy i minie (CORTSPEISRIY 2 S Hae3 78S
(4-cyclopropyl- ﬁé?ﬁiﬂm’ \f@i‘fﬁb‘é') and y1)-methanone
1-cyclopropylipiperazine! -{dpmitbnciatly JviilsPpEypyl-2-methyl
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(3-fluoro-4- available), 3-fluoro-4-
triftuoromethyl- trifluoromethyl-phenylamine
94 | 429.5 | phenylamino)-cyclohexyl]- (commercially available) and 430.2
(4-isopropyl-3-methyl-
piperazin-1-yl)-methanone | I-isopropyl-2-methyl
piperazine (commercially
available)
4-oxo0-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-(4-isopropyl-3- available), 4-trifluoromethoxy-
methyl-piperazin-1-y)-[4- | phenylamine (commercially
95 | 427.5 | (4-trifluoromethoxy- 428.2




WO 2007/080140 PCT/EP2007/050034 - 74 MW Ex. MW Name Starting
materials found No. (MHO) 4-oxo-cyclohexanecarboxylic acid ethyl ester
wo(sammergially trans- [4-(3-fluoro-4- available), 3-fluoro-4- trifiuerapeid<oos4
trifluoromethyl-phenylamine 93 429.5 ph%']ylamlno) cyclohexyl]-

(commermally avallable) and 430.2 (4 |sopropyl -3- methyl

tri

piperazirn=t=yt)

arailable) 4-¢
is-[4F(3viN¥or

U

(commercially

romethy

-Hl(ﬂllldll()ll(:‘ 1= |buprupy| 2T
DX0-cyclohexanecarboxylic

D-4- availabhdm@-fluoro-4- tr
I-phenylamine 94 429.5 phq
available) and 430.2 (4-isq

ethytpiperazime-(commercia
acid ethyl ester (commercially
fluoronfetintitkg materials
enylamino)-cyclohexyl]-
propyl-3-methyl piperazin-

MW
found
(MH™)

phenylamino)-cyclohexyl]-
methanone

available) and

I-isopropyl-piperazine

(commercially available)

1-yl)-methandne 1-isopropyl-2-methyl pipe azme m&eﬁgcar
available) 4-oxo-cyclohexanecarboxylic hCid ethyl e% er commerg C\lly
transy (4-isopfopyl-3- available), 4-trif|uor0ﬁf‘éﬁ1‘?ﬂ®’1 ester (commercially
methyl-piperdzift={dylyqacapyedylashing (coavainsially Qb fM2%Emethoxy-
(4-trif uorometl'}l%a@maija@be)@imiﬂs.z qﬁl%tﬁ mﬁg)(-él%l}{ﬁl&g%%])
an 1-i§ r 96’% yl piperazine (commercially available) WO
gg%? oBb1A0 TR _ I0034 alable) and 4283
phenylamino)-cyclohexyl]-
methanone I-isopropyl-2-methyl!
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
trans-(4-isopropyl- acid ethyl ester (commercially
piperazin-1-yl)-[4-(6- available), 6-trifluoromethyl-
97 | 398.5 | trifluoromethyl-pyridin-3- | P¥ridin-3-ylamine 399.2
ylamino)-cyclohexyl]- (commercially available) and
methanone 14 . .
-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
trans-(4-isopropyl- acid ethyl ester (commercially
piperazin- 1-yl)-[4-(4- available), 4-trifluoromethyl-
98 | 397.5 | trifhroromethyl- phenylamine (commercially 398.2




75 MW Ex. No. Name Starting materials found

. (MH-)

4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially
wFsAnigqpsopyl-3-methyl- available), 4-trifluoromethoxy- pipepaaiicpa007/050034

[-yl)-[4-(4- phenylamine (commercially 9

427.5 trifluoromethoxy-

avallable) and 428.3 phenylamlno) cyd%ﬁexyl] methanone

bad i vt s A s

H P
|a.||y avallamc;

J. IDU I Upyl L' I ICLI Iyl PIPCI aALITIT \L;UI LLLLLA >
4é)xo cyclohexanecarboxylic trans-(4-isopropyl- acid ethyl ester MW
(commemia’lly piperazin-Nyhnfd-(6- availaple), 6-tfflutiremetttyldy 398.5| found
trWI‘Bnonomethy-pyridin-B- pyridin-3-ylamine 399.2 ylamino) -cyclohexyl]- (M)
(commercially available) and methanone|l.-isoProPYI-P erazine iP
(commercially avaitabie)y—2-oxo-cyclonexanecarbo %/Ju trans: 4b|so Rropyf
acid ethyl estér (commercially piperazin-| qejc[fto AYA0ARAHIE A0 0x
4-triflyoromethy|. 98, 394.8 ré)t lugromethyl- phad plduylinsefooemarkeiaiily
398.2/ ph enylamino)-cy a)& % availab|ejvangbrethargne bhisanmpy!:P
iPerazine (conﬂwgfﬁf‘é’i’hﬁ FXB &y wo 2 DOFI080140  ommerciall
P& /E PHO07 /06T 076 IMW- EX. PHELY Yoo | 4142
. available) and
phenylamino)-cyclohexyl]-
methanone 1-isopropyl-piperazine
(commercially available}
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(4-chloro- available), 4-chloro-
100 | 363.9 ph{?nylamino)—.cyclolll'exyi]— phenylamine (commercially 364.2
(4-isopropyl-piperazin-1- available) and
yl)-methanone
1-isopropyl-piperazine
(comimercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(3-chloro- available), 3-chloro-
101 | 363.9 phe‘:nyiamino)—‘cycloi*‘lexyl]— phenylamine (commercially 364.2
(4-1s0propyl-piperazin-I- available) and
yl)-methanone
I-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(3-chloro-4- available), 3-chloro-4-methyl-
100 | 378 methyl—phenyla:lnmo)- phenylamine (commercially 3782
cyclohexyl]-(4-isopropyl- available) and
piperazin- I-yl)-methanone
I-isopropyl-piperazine
{commercially available)




No. Name Starting materials found

trant-(4-isopropyl- acid ethyl ester (commercially piperazin-I-yl)-[4-(4-
wopsmtaiia)ed-trifluoromethoxy 99 413.5 trifluoromethoxy- phegy@mings7/0s0034

(commercially 414.2 phenyl amino) -cyclghexyl]- available) and

methanone 1- |sopropyl plperazme (com erC|aIIy avallable)

. (MH+) 4-oxo-cyclohexanecarboxylic

(4-isopropyl-piperazin-1-
yl)-methanone

available) and

1-isopropyl-piperazine

(commercially available)

L|' UXU byblUll )\Cllled.lU U)\yllb auu Clllyl DLCI \bUIIIIIICIL’IaIIy
trﬁgs-[4-(4-ch oro- available), 4-chloro 100 363.9 MW
phenylaminb)tcyclohexylNphenylamine (gommersiatyn36daRerials found
(ﬁ%ooropyl-plperazin-l- available) and yl)tmethanone (MH")
1-isopropyl-piperazine (commercially av iIabIe)
4-oxo+cyclohgxanecarboxylic acid ethyl e rciall li
trans-[4-(3-chloro- available),3-chloro- ph ny% |ﬁ%c) e HS)X?F ¢
phenylamine {commercially 101 363.9 364 Zi¢4Bpnapy(qsipenazinily
available) and yi)-tieitvamopd-pisopropyl-pinaimaing, dasimmoeseiatlyi-
available) 4-axp-gygloneXAMRCRERRNHIS- % h“# commercially
L triiRs- [498c nloro-4- gvailable 3 -chloro4 iy rﬁ%ﬁél phenylamino)- 399.2
phenylamine cp%nmerm fiymfﬁ 378 378.2 (69@8%9&@3(4‘1@&918{)%‘1
availaple) and pskreeisl tyRthieizthone
I-isopropyl-piperazine
(commercially available)
4-~oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-(4-isopropyl-piperazin- | available), 4-trifluoromethyl-
104 | 3975 I-yl)-[4-(4-trifluoromethyl- | phenylamine (commercially 308.2
phenylamino)-cyclohexyl]- available) and
methanone
1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
cis- (4~isopropyl-piperazin- acid ethyl ester (commercially
1-y1)-[4-(4- available), 4-trifluoromethoxy-
105 | 4135 | trifluoromethoxy- phenylamine (commercially | 414,
phenylamino)-cyclohexyl]- available) and
methanone 1 o
-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(4-chloro- available), 4-chloro-
106 | 363.9 phenylamino)-cyclohexyl]- phenylamine (commercially 364.2




1-isopropyl-piperazine (commercially available) WO 2007/080140

PCT/EP2007/050034 -77 MW Ex. No. Name Starting materials found .

woMibtakedagxo-cyclohexanecarboxylic acid ethyl ester (commegeiatzon/650034
cis-(4-isopropyl-piperazin- available), 6-t1}i luoromethyl-
1-yl)-[4-(6-trifluoromethyl- pyridin-3-ylamifie 103 398.5 399.2

IJyI Idll |-3-y=al I ;I IU)' (L;UI et ua”y avaliab ) Al Id bybiuhc)\yi] =TI Icthal TUTTE
1ﬂ§op ropyl-piperazine (commercially available) MW
4-oxorcyiiahexanecarboydimeacid ethyl gster (casnmergiallyerials found
cﬁ\é{-’m isopropyl-piperazin- available), 4-trifluorom.ethyl- +
: . i {(MH™)
1-y1)-4-(4-triffluoromethyl- phenylamine (¢commercially 104 397.5 398.2
phenylamino)fCyclohexyl]- available) and methanon i
1-isopropyl-piperazine (commercially av iIgﬁéﬁ)'cy&ommnmwb?xyhc
4-oxo:cyclohgxanecarboxylic cis-(4-isoprogihiseyhester dednansytiedter
(commercially, dsyij-[dB-hlenailable), 4-trifluosameshyHiOR413.5
trifluo'omethoxghg{fgmlﬁ@@&%@@ycialIX 414.2 . cially
pHhylatiid) cyclohexyll; available) and riethe hone 11SOBIBEYERY | 3642
erazine iP ~1S0propyl-piperazin‘l=" [ available) and
yl)-methanone
1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(3-chloro-4-methyl- | gyailable), 3-chloro-4-methyl-
108 | 378 phel,nyiamino)—.cyciofiaexyﬂ- phenylamine (commercially 3782
(4-isopropyl-piperazin-1- | ayailable) and
yb)-methanone
1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(5-fluoro-2,3- available), 5-fluoro-2,3-
dihydro-indol-1-yl)- i -1H-
109 | 3735 y . yh) dihydro-1H-indole 3742
cyclohexyl]-(4-isopropyl- (commercially available) and
piperazin- i-yl)-methanone
1-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(5-fluoro-2,3- available), 5-fluoro-2,3-
dihydro-indol-1-vi)- hvdro-1H-i
110 | 3735 ydro-i . vh) dihydro-1H-indole 3749
cyclohexyl]-(4-isopropyl- (commercially available) and
piperazin-1-yl)-methanone
1-isopropyl-piperazine
{commercially available)




(commercially available) 4-oxo-cyclohexanecarboxylic acid ethyl ester
(commercially cis-[4-(4-chloro- available),4-chloro-

WOHERGRAh

0)-cyclohexyl]- phenylamine (commercially 106 38SHHEY

(4-isopropyl-piperazin-I- available) and y#9methanone

ilable) WO 2007/080140

02'/050034

1-isopropyl-pi

erazine (commercially ava

phenylamino)-cyclohexyl]-

methanone

available) and

I-cyclobutyl-piperazine

(commercially available)

PCP/EP2007/050034 -78 MW Ex. No. Name Starting materials found MW
(WHQO) d-qxolcyclohexa carboxyllc acid ethyl e [er. %&:orrplggerc aIIy found
Cisel4+(3-chloro- available), 3 Chloro- phen ylammo? -cyclohexy .
phenylamine commerC|aIIy 107 363.9 364.2 (4-isopropyl-piperazin- 1- (MH")
| Ly)-methanone-1-isopropyl-piperazine {(commercially
ble) 4-gxo-cyclohexanecarboxylic aéicethgy@sbexfoorarhersiatly
cis-[4- I(3-c.hlo)ro -4- mft;hyll‘l avall?;z;e) 3- cr(llloggi(ff @élm (gcg{?lmei%aizly
phenylamino )4(: hexyllefl amijge (¢om
(4-isopropyl- pilpel’ zin-l- avai EIGQ ﬁng yI)- a;ﬁe%%%ey%% gy?
1I|Ppr‘ r@QXLﬂm h r&%‘fﬁéﬂo CyC O Y 4- isoxazol-4- ylamine 3490
isopropyl-piperazin-1-y)- | (commercially available) and
methanone
I-isopropyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
rans-(4-cyclobutyl- acid ethyl ester (commercially
piperazin-1-yl)-[4-(3- a\.raﬂable), 3-fluoro-4- .

112 | 427.5 | fluoro-4-triflioromethyl- | Tifuoromethyl-phenylamine | 47¢ 5
phenylamino)-cyclohexyl]- (commercially available) and
methanone 1-cyclobutyl-piperazine

(commercially available)

4-oxo-cyclohexanecarboxylic
trans-(4-cyclobutyl- acid ethyl ester (commercially
piperazin-1-y1)-[4-(6- available), 6-trifluoromethyl-

113 | 4105 | trifluoromethyl-pyridin-3- | Pyridin-3-ylamine 4112
ylamino)-cyclohexyl]- (commercially available) and
methanone I-cyclobutyl-piperazine

(commercially available)

4-oxo-cyclohexanecarboxylic
trans-(4-cyclobutyl- acid ethyl ester (commercially
piperazin-1-yl)-[4-(4- available), 4-trifluoromethyl-

114 | 4095 | trifluoromethyl- phenylamine (commercially | 4165




(commercially available) 4-oxo-cyclohexanecarboxylic acid ethyl ester

(commercially trans- [4-(5-fluoro-2,3- available), 5-fluoro-2,3-

wodilvssgsingol-1.-yl)- dihydro-1H-indole 109 373.5 374.2
cyclohexyl]-(4-isopropyl- (commercially

I-yI)-methanone 1-isopropyl-piperazine”

mmercially available)

: . PCT/EP2007/050034
ailable) and piperazin-

phenylamino)-cyclohexyl}-
methanone

{commercially available) and

I-cyclobutyl-piperazine

(commercially available)

4-oxo-cyclohgxanecarboxylic—acid—ethyljester{commerciatly
d%[4 (5-fluorp-2,3- available), 5-fluoro-2,8- dihydro-indol-I-yl)- MW
droixindole 110 378:m@74.2 cyclohexyl] -(4tiscippopyterials found
ercially available) and piperazin- |-yl)-methanone (MH*)
1 |sopropyl-p|perazme (commercially available) WO 2007/080140
PCI17EPZ200/7/050034 -7/9 MW EX. NO. N e btal’tl aterla
(MHQ) 4-oxorcyclohexanecarboxylic aci 'I‘i’fff’e&‘é %5:
[4-(3,5-dimethyl-isoxazol- available), 3,5- |ﬁ¢§if¢}h%®5(comme¥maﬂy
4-ylamino)-cyclotes}-(4-cisoxazol-4-yla 'g@lﬁg&g 4-chloro-
isopropyl-pipd rggwam)ﬂégzggymg&lﬁhly V. labl?a)L and (methananﬁ
1}isoprapyii merC|aII i ah e (cotimerclaty 376.2
i 5§ %) p?‘i cy& bl(ﬁof%lper azm ava;er)le) and
vl)-methanone
1-cyclobutyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(3-chloro- available), 3-chloro-

116 | 375.9 phenyIamjno)—c.;ycloh'exyl]— phenylamine {commercially 376.0
(4-cyclobutyl-piperazin-1- available) and
yl)-methanone

I-cyclobutyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-{3-chloro-4- available), 3-chloro-4-methyl-

117 390 methyl-phenylamino)- phenylamine (commercially 3902
cyclohexyl]-(4-cyclobutyl- available) and
piperazin-1-yl)-methanone

l-cyclobutyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
cis-(4-cyclobutyl-piperazin- acic‘l ethyl ester (commercially
1-y1)-[4-(3-fluoro-4- a\‘/aﬂable), 3-fluoro-4- .
118 | 427.5 | trifluoromethyl- trifiuoromethyl-phenylamine | 45 5




4-oxo-cyclohexanecarboxylic trans- (4-cyclobutyl- acid ethyl. ester
(commercially piperazin-1-yl)-[4-(3- available), 3-fluoro-4 112 427.5
wohRFdrkifluoromethyl- trifluoromethyl-phenylamine 428.2  pep/mpr0a7/050034
phenylamino)-cyclohexyl] - (commercially available) and methanone
1-cyc|obutyl piperazine (commercially a

able)

A ah rho velah oto
= UAU Uy\.;lull AuIICUMIUUI\yIIU I.I CAIIQ \"l’ \.ly IJUL)’I U.\JIU ULI Iyl CJLUI
mmercially piperazin- 1-yl)-[4-(6- aval];ible) 6-trifluoromethyl 113 MW
4 0.5/ trifiwromethyl-pyrigiand pyridin-3-ylamine %hid o materials found
y%‘?mno)-cyclohexyl] - (commercially available) and methanone +
: : ; i (MH")
1-cyclobutyl-piperazine (commermally avculable)
Z-oXorcyctongxanecarboxytic trans=(4-cyctobutyf-acigethytester
(commerciallyl piperazin-1-yl)-[4-(4- availate rHHABFSMSHTP L% 0d 5
trifluoromethyj- phenylamine (commerciallyaddiOeghyl ester (commercially
phenylamino)reycichexytibayaifaelzmd MethARANEs- trifuorometh yl-
1-cyclobutyl- p||qe z[qe(éqgmm%ﬁ{@ﬁyygvanablé%\%o 2007/080140
PCF/ER2067/0 if MW Ex. NG. NeR& SPrinG Mirials found | 4112
(MH-) 4-oxo-t¥\ %’ﬁll%;(yllc acid pteyruseseidbnamadediglyand
trans-[4-(4-chlorelelwsidbieghakloro- phenylamino)-cyclohexyl]-
phenylamine (commercially 1.15 375.9 376l 2ydedycidtnipdrpiperazin- 1-
available) anc (commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
ds-(4-cyclobutyl-piperazin- | ayailable), 4-trifluoromethyl-
120 | 4095 1‘Y1)'[4‘(“‘1“'tf1ﬂ110f omethyl- | phenylamine (commercially 4012
phenylamino}-cyclohexyl]- | available) and
methanone
' I-cyclobutyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commefcial]_y
cis-[4-(4-chloro- available), 4-chjoro-
121 | 3759 phenylammo)—cfycloh.exy]}— phenylamine (commercially 3762
- | (4-cyclobutyl-piperazin- 1- available) and
yl)-methanone
I-cyclobutyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(3-chloro- available), 3-chloro-
122 | 3759 phenylamino)-cfyciohf@:xyi]— phenylamine (commercially 3762
(4-cyclobutyl-piperazin-1- available) and
yi}-methanone
I-cyclobutyl-piperazine
(commercially available)




yl)-methanone 1-cyclobutyl-piperazine (commercially available)
4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially trans-
wd4ot376dy/ip- available),3-chloro- phenylam.ino)-cyclohexyl]- pleyamiooss
(commercially 116 375.9 376.2 (4-cyclobutyl-piperazin-I- available) and
yI)-methanone 1- cyclobutyl piperazine'

anercially available)

A. .o y7=y| cid o
- UI\U \.ly\.llull Aullc\.ﬂuluu/\yllu u.\.nu o Iyl SLCT \UUIIIIIIUI L;Iully
trans{4-(3- crﬁoro 4- available), 3- chloro-i;methyl 117 390 MW
méthyl-pimanylamino)- phewaykamine (com erciallg38h2 materials found
Métohexyl]-(4-cyclobutyl- available) and piperazin- I-yl)-meth anon e (MH")
1-cyclobutyl- p ip er azin e (commerciallyf available)
A-prorcyctohexanecarboxytic cis=(4-cyctoputyl-piperazin=—acid ethyteste
(commercially 1-yl)-[4-(3-fluoro-4- available) 3oENToEPasASRREYlC
trifluofomethy- trifluoromethyl-phenylamined@2@yl ester (commercially
phenylamine)- @m[@h@eyﬂk(mmmemwly pyalable), andn maihanangy.
1-cyclobutyl-pi ?n(ﬁB Segiall ]avcul blr&WO 2007/08014
PRI /EPZUD7 é EX, N Nabd TR 3RS Blina | 3902
(MK-) (4—cyc10buty piperazin- I- available) and
yh)-methanone
I-cyclobutyl-piperazine
{commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-(4-cyclobutyl- available), 5-fluoro-2,3-
piperazin-1-yh)-[4-(5- i -1H-i

124 | 3855 | PP y) [ (. dihydro-1H-indole 386.2
fluoro-2,3-dihydro-indol-1- {commercially available) and
yl)-cyclohexyl]-methanone

I-cyclobutyl-piperazine
{commercially available)
4-ox0-cyclohexanecarboxylic
acid ethyl ester (commercially
ds-(4-cyclobutyl-piperazin- | available), 5-fluoro-2,3-
1-yD)-[4-(5-fluore-2,3- ; S1H -

125 | 3855 .y) [ ( dihydro-1H-indole 3862
dihydro-indol-1-yl)- (commercially available) and
cyclohexyl]-methanone

i-cyclobutyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclobutyl-piperazin-1- | ayajlable), 3,5-dimethyl-

126 | 3605 .3’1)'[4“(3’5‘(15111‘?‘[113/1' isoxazol-4-ylamine 3612
1soxazol-4-ylamino)- (commercially available) and
cyclohexyl]-methanone

v I-cyclobutyl-piperazine
(commercially available)




4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially
cis-(4-cyclobutyl-piperazin- available), 6-trifluoromethyl- 119 410.5
Wolzwﬂ-o%a((s grlfluoromethyl PYiidin-3 y lamine 411.2 pyrldln-%g%%2837fﬁs{)034
(commerC|aIIy available) and cyclohexyl] -methanone
1-cyclobutyl-piperazine (commercially a¥aitable)

A-nyn-ryrlnhpxanprarhnxylir acid pfhyl ester (rnmmprrially

phenylamino)-cyclohexyl] -

methanone

available} and

I-cyclopentyl-piperazine

{commercially available)

cis-(4+ cyclobu|tyl piperazin- available), 4-ttifluoromethyl- MW
1-1%-[4- Wwifluoromethylphgnylamine (commercg&[}yn;ggigggg A401.2 | found
pNenylamino):cyclohexyl] - available) andjmethanone N
1-cycl butyl piperazine (commermally avallable) (MH)
A\ ohadvanacarbersodie ae: i atbyvdl actar feammareiall
= U/\U"\.ly\.llull /\ClllC\.lallJU/\yllb aciu CLI Iyl OLCI \\;UIIIIIICIL;IGII .
cis-[44(4-chlorp- available), 4-chloro- phenylaprrsydpbritsaggiEboxylic
phenylamine (commercially 121 375.9 37 3&1&%@5@@5@&1{%@%@&{@&&
available) and y}},ﬁ@qm@mﬁg)gocyclobuty lffﬁ%%%@eél (&ﬁ Jgpermally
availaple) 4-d anxcioh(%xo ngc ﬁ acid ethyl’éster ?] ommercially
ci152’@4-(3-3§uj0r aila é’) “chioro- g en /Wﬁﬁéﬁ%ﬁdﬁ@%ﬂﬁmaﬂy 391.2
phenylamine dd’n?ﬁ?@?ﬁ?éﬁy’lj]%Q@%@%7 5 Hrafireleslmidityl-piperazin-I-
available) and yi)~methanome
I-cyclopentyl-piperazine
‘(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(3-chloro- available), 3-chloro-
henylamino)-cyclohexyl]~ ; i

18 | g0 | PRenY ) ¥ _Y] phenylamine (commercially 3902
(4-cyclopentyl-piperazin-1- | gyajlable) and
yl)-methanone

-cyclopentyl-piperazine
(commercially available)
~d-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(3-Chloro-4- available), 3-chloro-4-methyl-

120 | 404 methyl-phenylamino)- phenylamine (commercially A04.2
cyclohexyl]-(4-cyclopentyl- available) and
piperazin-1-yl)-methanone

I-cyclopentyl-piperazine

(commercially available)

4-oxo-cyclohexanecarboxylic
cis-(4-cyclopentyl- acu% ethyl ester. (commercially
piperazin-1-yl)-[4-(4- available) ,. 4—tr1ﬂuoromefthy1-

130 | 423.5 | triffuoromethyl- phenylamine (commercially | 49, 5




1-cyclobutyl-piperazine (commercially available) WO 2007/080140

PCT/EP2007/050034 -82 MW Ex. MW Name Starting materials found
Wd%o%ﬂdﬂ 4-oxo-cyclohexanecarboxylic acid ethyl ester (congpgigi

¥7/050034

cis- [4- (3-chloro-4-methyl- available), 3-chloro-4-methyl- 123 phenylamine
(commermally 123 390 390.2 (4- cyclobLﬁyI piperazin-I- available) and

thanana.l

cvelabutvl-ninerazing (o

P\mmarruall\l Q\l:nl::hln\
MTTITTTOTOTUT ] VAT

fluoro-2,3-dihydro-indol-1-
vD)-cyclohexyl]-methanone

(commercially available) and

1-cyclopentyl-piperazine
{commercially available)

yl} lll\. CTAATTUTIG L U]UIUUUI.]I le.l\alul_lll\— \\I MIJIU}
4- Xxo-cyclohexanecarboxyllc acid ethyl gster (commercially trans- MW
(4-Cyglohyl-|available), Sfldero-2,3- 124 dihydraxdinindaleedzd 385.5| found
386:2/fluoro-2,3-dihydro-indol-I- (commergially available) and yl) +
: : : (MH")
-cyclohexyl] -meth an one 1-cyclobutyl-piperazine (commercially
Hvaﬁa!bie) A-gxo-cyctohexanecarboxytic—acid-ethytester(commerciatly
cis-(4+cyclobutyl-piperazin- available), 5-fludre*9; Sy R esRRFYS 3-
dihydro-IH-indole 125 385.5 386.2 dihydroamdeiyips{@oirmercialiylly
availaple) and eyfibl@xillommethanone 1-cyclobuiy|-piRgiazine
;31 | 390 phenylamino)wcylfclohe?(yijm phenylamine (commercially 3902
(4-cyclopentyl-piperazin-1- | available) and
yI)-methanone
| 1-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-(4-cyclopentyl- available), 5-fluoro-2.3-
iperazin-1-y)-[4-(5- i ~1H-i
132 | 309 | PIPOTEZE _y) [ (‘ dihydro-1H-indole 4002
fluoro-2,3-dihydro-indol-1- (commercially available) and
vl)-cyclohexyl]-methanone
l-cyclopentyl-piperazine
{commercially available}
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-(4-cyclopentyl- available), 5-fluoro-2,3-
iperazin- 1-yl)-[4-(5- i “1H-i
133 | 3996 | PP yb-[4-( dihydro-1H-indole 4002




(commercially available) 4-oxo-cyclohexanecarboxylic acid ethyl ester

(commercially (4-cyclobutyl-piperazin- 1- available), 3,5-dimethyl-

w0 90'641?%_

ISOXaz

?-éjimethyl- isoxazol-4-ylamine 126 360.5 361.2
ﬁ-ylamino)- (commercially available) and cyclohexy

-methanone 1-cyclobutyl-piperazine (coffmercially available) WO

CT/EP2007/050034

2007/080140 PCT/ER2007/050034-83 MW. Ex. No. Name Starting
ng%':ﬁrials found . (MH") 4-oxo-cyclohexahecarboxylic acid ethyl ester MW
(Commexgiglly trans- [4-(dpghloro- available),4-chigra b2 £380;a1s found
pHenylamino):cyclohexyl]- phenylamine (¢commercially 391.2 ME*
(4-cyclopentyl-piperazin-I- available) and yl)-methanone ( )
1.-byL=Opcﬁty -pipt:laLillc (L.U||||||c|L,iaHy va”abic) ”
4-oxorcyclohdxanecarboxylic acid ethyl esfeP¥eoripherangaehsos
(3-chlpro- avgilable),3-chloro- phenylaminojety eiblyewstr plemylarsile;
(commercially 128 390 390.2 (4-cyc|opertxb%g[%zi@;éhﬂ)\{%ﬂable) and
yl)-methanone Taidibpériiopiperazine (commercially available)

. : phenylaminé (commercially

134 | 378 phenylamino)-cyclohexyl]- ' 3782
(4-isopropyl-3-methyl- available) and ‘
piperazin-1-yl)-methanone 1-isopropyl-2-methyl

piperazine {commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
trans-[4-(3-chloro- available) ,' 3-cﬁloro— .

15 - phenylamino)-cyclohexyl]- phe-nyiamme (cornmercially 5
(4-isopropyl-3-methyvl- available) and .
piperazin-1-yl}-methanone -isopropyl-2-methyl

piperazine {commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(4-chloro- available}, 4-chloro-

36 | 378 phenylamino)-cyclohexyl]- phénylalnine {commercially .
(4-isopropyl-3-methyl- available) and -
piperazin-1-yl}-methanone -isopropyl-2-methyl

piperazine (commercially
available)




4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially

trans-[4-(3-Chloro-4- available), 3-chloro-4-methyl- methyl-phenylamino)-
WO‘%‘?}?M g)li@e (commercially 129 404 404.2 cyclohexyl]-(4-cy§@f)&9%l-
available

(commercially available) 4-oxo-cyclohe

: . 07/05003
and piperazin- | -yl) - meth an on e 1- cyclop en tyI-plperazmef 034

¥irecarboxylic ci.s-(4-cyclopentyl-

-acid-e ~kyh-f4-{4- available).
4-trifluoromethyl 130 423.5 trifluoromethyl- phenylamine (commercially MW
424.2; pherylamino)-cyclghgyyl]- available) and mygih &terials found
INsyclopentyl-piperazine (commercially ayailable) WO 20071080140 M
PCT/ P2007/Q50034 - 84 MW Ex. No. Name Starting materials found ( )
(?VliH'T' 4'U)\U L,yL,iUhc;xancuwbu;&y“C abid Cthyl CDtCI ,bUlIIIIICIbiCl”y .b;b
[4-(3-chloro- dvailable), 3-chloro 131 390 pAEHAHHHICE ESARIC
phenylamine {commercially 390.2 (4-cyclopadtylhipstazinemavaitahie)
and y|)-methanone 1-cyclopentyl-piperazipg, (Gommescigly.available)
4-oxotcyclohex@frétdrbeRifie-acid ethyl ester (cor%pmercially .
trans-(4-c¥clopﬁ]ﬂéyﬂylavmﬂab@cmhfwgmi ,phenylamine (corhmercially
137 378 . available) and 378.2
(4-1sopropyl-3-methyl- ‘
pl.p.(?razin-l—yl)—methanone -isopropyl-2-methyl
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
is-[ 4(3-chloro-4-methyl- available), 3-chloro-4-methyl-
phenylamino)-cyclohexyl]- phenylamine (commercially
138 392 .y ’ available) and 392.2
(4-isopropyl-3-methyl-
piperazin-l-yl)-methanone 1-isopropyl-2-methy
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(3,5-dimethyl-isoxazol- jcwailable), 3,5-d-imethy1—
d-viamino)-cvelohexvll-(4. | 180Xazol-4-ylamine
139 | 362.5 | Ylmino)-cyclohexyl]-(4- | sally availal 363.2
isopropyl-3-methyl- (commercially available} and
piperazin-1-vl)-methanone |-isopropyl-2-methyl
piperazine (commercially
available)




piperazin-1-yl)-[4-(5- dihydro-IH-indole 132 399.6 4002
fluoro-2,3-dihydro-indol- |- (commercially available) and yl) -cyclohexyl]
Wd%ﬁyﬁ%ﬂﬂ{be 1-cyclopentyl-piperazine (commercially availablﬁ):T/Epzoomsoosé
4-oxo-cyclohexanecarboxylic acid ethyl ester (commercially
cis-(4-cyclopentyl- available), 5-fluoro-2,87 133 399.6 piperazin-l-yl)-[4-(5-

gihy-gro-1H-indele-400.2 fluoro-2.3-dihydro-indol-l-{commercially
ag\%ahil] ble) and yl)-cyclohexyl] -methanone| 1-cyclopentyl-piperazine MW
( etgiglly available) Wi3,2007/080140 PCT/I%E’@QQ@Q@QQ@{S -85 MW¢ound
EXoNo. Name Starting materials found o. (MH+) 4-oxo-cycloh (MEY)
exangcarboxylic acid ethyl ester (commergially trans- [4-(4-chloro-
tapte);4-chioro=phenytaminoj=cyctohexytt pilcll{idlllillc {fcommerciaity
134 3|78 (4-isopropyl-3-methyl- available) a@B7gyslohexanecarboxylic
piperazin-1-yl)-methanone 1-isopropyl-2-metiykthipesagites(aoramealiially
available) 4-oxo-cyclohexanecarboxylic ac&@aqﬁml?’?sgecrh(ﬁgmmercimly
cis-14-(4-chloro- ’ .
phenylamino)-cyclohexyl]- phenylamine {commercially
140 | 3759 available) and 376.2
{(4-cyclopropylmethyl- e s
piperazin-I-yi)-methanone I-cyclopropylmethyl-
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-[4-(3-chloro- avail:ablﬁ),. 3-chioro- .
phenylamino)-cyclohexyl]- phenylamine (commercially
141 | 3759 available) and 376.2
(4-cyclopropylmethyl- it ‘
piperazin-1-yl)-methanone 1-cyclopropylmethyl-
piperazine (commercially
available)
4-oxo-cyclohexanecarboxylic
trans-(4-sec-butyl- aci(% ethyl ester (commercially
piperazin-1-yl)-[4-(3- a\fallabie), 3-fluoro-4- |
142 | 429.5 | fluoro-4-trifluoromethyl- trlﬂuorom.ethyl-ph.eny}amme 430.2
phenylamino)-cyclohexyl]- {commercially available) and
methanone 1-sec-butyl-piperazine
(commercially available)




trans-[4-(3-chloro- available), 3-chloro phenylamino)-cyclohexyl]-
phenylamine (commercially 135 378 (4-isopropyl-3-methyl- available) and

woXigAdBiRgrazin- 1-yl)-methanone 1-isopropyl-2-methyl pipe
(commercially available) 4-oxo-cyclohexanecarboxylic acid
?4‘-ch|oro

(commercially cis-[4-(4-chloro- availabie%

r?tfh‘f}ﬁpzoowosooyt
ethyl ester

phemytaminoireyclohexyl-phemdamine-{commerciaty-1.36-348
(At;isopropyl-B-methyl- available) and 378J2 piperazin-I-Y])-methanone MW
1iSoprapwk2-methyl piperagine (commeicially avalaRiehWials found
2807/080140 PCT/EP2007/050034 - 86 [Ex. MW No. Name Starting (MH")
materjals found . (MH+) 4-oxo-cyclohexanecarboxylic acid ethyl ester
(commercratly cis={4=(3-chtoro—avaitabte);3-chtoro- _
phenylamino)tcyclohexyl]- phenylamine (¢SmiFRIGIEI exaTesyoxylic
(4'-|sopropyI-3-@,%@}@_@&@@3?#@ and 378 @qnh&ka&métwgmemmye
1-isogropyl-2qmethyl" piperaz e Slcommer%@Hﬂaﬁé@]l@m‘?ﬂuoromethoxy-
4-oxot-cyclohexRecBokylit [4-(4 henvlam; -

143 | 4275 | triflucromethoxy- P ény amine (commercially 428.2
phenylamino)-cyclohexyl]- availabie) and
methanone 1-sec-butyl-piperazine

(commercially available)

4-oxo-cyclohexanecarboxylic
cis-(4-sec-butyl-piperazin-1- ac1<% ethyl ester (commercially
y1)-[4-(3-fluoro-4- a\faﬂable), 3-fluoro-4- .

144 | 429.5 | trifluoromethyl- trifluoromethyl-phenylamine | 5 )
phenylamino)-cyclohexyl]- (commercially available) and
methanone 1-sec-butyl-piperazine

(commercially available)

4-oxo-cyclohexanecarboxylic

acid ethyl ester (commercially
cis-(4-sec-butyl-piperazin-1- | ayailable), 4-trifluoromethoxy-

145 | 4275 yl)‘[4‘(4"3.1"1&10?0111-3{}107{3’" phenylamine (commercially 4982
phenylamino)-cyclohexyll- | available) and
methanone

1-sec-butyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
cis-(4-sec-butyl-piperazin-1- | gyailable), 3-chloro-

146 | 378 yl)—[4—(3—c.:hloro— phenylamine (commercially 3782
phenylamino)-cyclohexyl]- available) and
methanone

1-sec-butyl-piperazine
(commercially available}
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acid ethyl ester (commercially cis-[4-(3-chloro-4-methyl- available),
3-chloro-4-methyl- phenylamino)-cyclohexyl]- phenylamine (commercially

Wcjiiﬁ%?%%gl %-isopropyl-:%-methyl- available) and 392.2 CT/Emno,Wﬂsoos "

piperazin-1-yl)-methanone 1-isopropyl-2-methyl piperazine (commercially
available) 4- oxo-cycl oh exan ecarboxy ¢ -acid ethyl ester (commercially
[4-(3,5-dimethyl-isoxazol- availabI%)Ka%iSIgi thyl 139 isoxazol-4-ylamine
139 362.5 isopropyl-3-methyl- (commel}%la y available) and 363.2 p

1-isopropyl-2-methyl piperazine (commercially
per s oy bt hiflgeso- penyiaagg) -syclohexyl

Name Starting materials found . (Mid¢thamloogo-cyclohexanecarboxylic acid
ethyl ester (commercially cis-[4-(4-chloro- available), 4-chloro-

sy mine)ayclonexyilphBenyiamdne «aenHaTCaByr k) BYbfethanone

(4-cyclopropylmethyl- available) and 376.2 piperazin-1-yl)-methanone
1-cyglopraRING i procedure described for the synthesis of 4-cyclopentyl-piperazin-
1-y1)-[4-(2-fluoro-phenylamino)-cyclohexyl]-methanone (Example 35) the title

compound was prepared from 4-oxo-cyclohexanecarboxylic acid ethyl ester
(commercially available), 2-fluoro-phenylamine (commercially available) and
piperazine. The intermediately built frans-4-(4-fluoro-phenylamino)-
cyclohexanecarboxylic acid was obtained from the racemic reaction mixture through

separation by preparative HPLC on reversed phase.
MS (m/e): 306.1 (MH™).

b) Step 2: frans-(4-cveloheptyl-piperazin- 1-VD—I4—( 4-fluoro-phenvlarmino)-cyclohexyl]-

methanone

Amixture of 76.3 mg (0.25 mmol) (trans)-[4-(4-fluoro-phenylamino)-
cyclohexyl}-piperazin- I-yl-methanone, 36.4 mg (0.325 mmol) cycloheptanone and 79.5
mg (0.375 mmol) sodium triacetoxyborohydride and 150 mg (2.5 mmol) acetic acid in 3
mL methanol was heated to 70 °C for 16h. The mixture was evaporated and NalHHCOs aq.
was added. The mixture was extracted with DCM and after evaporatioin purified by
preparative HPLC on reversed phase eluting with a gradient formed from acetonitrile,
water and NEts. Evaporation of the product fraction yielded 7.8 mg (8%) of the title
compound. MS (m/e): 402.5 (MH™).

Example 148

trans-{4-(4-Fluoro-phenviamino)-cvclohexvl]-[4-(tetrahvdro-pyran-4-vl)-piperazin-1-

vil-methanone

In analogy to the procedure described for the synthesis of frans-[4-(4-fluoro-
phenylamino)-cyclohexyl]-piperazin- I-vl-methanone (example 147) the title compound
was prepared from trans-[4-(4-fluoro-phenylamino)-cyclohexyl]-piperazin-1-yl-

methanone and tetrahydro-pyran-4-one (commercially available).

MS (m/e): 390.4 (MH™).



10

15

20

25

piperazine (commercially available) 4-oxd-cyc|ohexanecarboxylic acid
ethyl ester (commercially czs-[4-(3-chloro- available), 3-chloro

woPhignyianino)-cyclohexyl]- phenylamine (commercially 141 3/5:%p2007/650034

(4-cyclopropylmethyl- available) and 376 § piperazin-1-yl)-methanone 1.
-cyclopropylmeth yl- piperazine (comme? 1ally available)
4-oxo-cyclohexanecarboxylic trang: X§34 ?ﬁ% Qiléty| acid ethyl ester
(commermally piperazin-l-yl)-[4-(3- availa e) 3-fluoro-4 142 429.5

fluoro-4-triflyoromethyl- trlfluoro et yl-phe lamine 43 2
AAA_V‘JA t =pronvil-piperazin_l -yl g Qro-prenyla -«chexl—‘
r_r@mmmhm erazine rP (commermally available) WO 2007/080140

PCT/EP2007/050034 - 88 MW Ex. No. Name Starting materials found .
(MH3Ip 4nmquymlmh@mnaﬁméad&diﬂﬁ@m thesearihstyt-ceidathiyl @steroro-
VRGN AIRRAA] ”p‘rlyé}a[z‘}n@‘x ﬁVQ{@i?é%lﬂef{éﬂHﬁ{g@ﬁ'ﬁ?We%ﬁe compound

4275tr|fluoromethox 4p enylamingé (commerciall
ViSRG By SBhER ]La%ﬂa%m%%ﬂm&ﬂaﬁgﬂgfwékiﬂmw L-yl-

reetrineniind pentan-3-one (commercially available).
MS (m/e): 376. 4(MH™).
Example 150

{(4-Cvclobutvi-piperazin-1-vl)-[4-(6-1sopropoxy-pvridin-3-vlamino)-cvclohexvl] -

methanone

a) Step 1: (4-Cyclobutyl-piperazin- 1-vh)-[4-(6-hydroxv-pyridin-3-vlamino)-cvclohexyl]-

methanone

In analogy the the procedure described for the synthesis of 4-cyclopentyl-
piperazin-1-yl)-[4-(2-fluoro-phenylamino)-cyclohexyl]-methanone (Example 35) the
title compound was prepared from 4-oxo-cyclohexanecarboxylic acid ethyvl ester
(commercially available), 5-amino-pyridin-2-ol (commercially available) and 1-

cyclobutyl-piperazine (commercially available).
MS (m/e): 359.2 (MH").

b} Step 2: (4-Cyclobutyl-pinerazin- 1-v)-[4-(6-1sopropoxv-pyridin-3-vlamino)-

cyclohexvll-methanone

A mixture of 21 mg (0.058 mmol) (4-cyclobutyl-piperazin-1-yl)-[4-(6-hydroxy-
pyridin-3-ylamino)-cyclohexyl]-methanone, 17.4 mg (0.29 mmol) isopropanol and 28
mg ((.11 mmol) cyanomethylene tri-N —butyiphosphorane in 2 mL THF was heated to
80 °C for 2 h. The mixture was concentrated and purified by preparative HPLC on
reversed phase eluting with a gradient formed from acetonitrile, water and NEts.
Evaporation of the product fraction yielded 6.6 mg (28%) of the titie compound.

MS (m/e):; 401.4 (MH™).
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(commercially available) 4-oxo-cyclohexanecarboxylic cis-
(4-sec-butyl-piperazin-1- acid ethyl ester (commercially yl)-[4-(3-fluoro-4-
woNRIARIg) 3-fluoro-4 144 j 429.5 trifluoromethyl- POT/EP2007/050034

trifluoromethyl-phenylamine 430.2 phenylamine)-cyclohexyl]-
(commercially available) and methanon 1 sec- butyl-P erazine iP
(commercially available) 4-oxo- cyﬁlohe?q%qarboxyllc acid ethyl ester
(commercially cis (4-sec-butyl- plperazmp avallable) 4-trifluoromethoxy-
-trlf uorom ethxy-

J ehtreyeinly avallable) 4-0Xx0- cyclohexanecarboxyllc aC|d ethyl
ester (commerually cis-(4-sec-butyl-piperazin-1- available), 3-chloro-
yl)- [M&ﬁiﬁgﬁtdﬂﬁﬁ)ﬂ@éﬁﬁﬂ&dd@ﬁﬁﬁl@tbfﬁﬂﬂﬂ&@r&ﬁ&s&%& 2-cyclobutyl- piperazin~1~

AR e el g 50 0

BEPALPS O BE06SA f@éné%a?ﬁ e a@ﬁgﬂe&*é*&lf{&%@"hydmwyﬂdm -3-
ypipepazioidhdysfi- (neﬁhlmonprwmamm@pgynhjhewll(mmaﬂ@ #ailable).
Step 1:

Nrans:ér(41fluorpsplignylam.ino)-cyclohexvll-piperazin-I-yl-methanone 5 In
analogy to the procedure described for the synthesis of

4-cyclopentyl-piperazin- Example 152

4.Cyclobutyl-piperazin- 1-yl)- ino)-cvclohexyl]-methanone

a} Step 1:

A mixture of 500 mg (2.9 mmol) 4-oxo-cyclohexanecarboxylic acid ethyl ester
(commercially available), 359 mg (0.6 mmol) 4-fluoro-phenylamine and 1.76 g (29
mmol) acetic acid in 5 mL THF was stirred for 1 h at room temperature. Afterwards 809
mg (3.8 mmol) sodium triacetoxyborohydride were added and the mixture was heated to
60 °C for 2 h. To the mixture, saturated NaHCQOs aq. was added and the mixture was
extracted with ethyl acetate. The combined organic layers were dried over MgSO, and
evaporated. The mixture was purified with flash column chromatography (c-heptane-
AcOEt 100:0 to 15:85). The combined product fractions were evaporated to dryness to
yield the intermediate 3-(4-fluoro-phenylamino)-cyclohexanecarboxylic acid ethyl ester
(679 mg, 87 9}, Amixture of 679 mg (2.6 mmol) of 4-(4-fluoro-phenylamino)-
cyclohexanecarboxylic acid ethyl ester, 430 mg (10.5 mmol) of LIOHH»O in a mixture of
THF (5ml)/methanol (1 mL)/water (1 mlL) was stirred at room temperature for 72h.
The mixture was filtrated and the filtrate was evaporated. The mixture was subjected to
preparative HPLC purification on reversed phase eluting with a gradient of acetonitrile /
water {5 % HCOOH). The combined product fractions were evaporated to dryness to
yield 122 mg of trans- 4-(4-fluoro-phenylamino)-cyclohexanecarboxylic acid (20 %) and
178 mg of cis-4-(4-fluoro-phenylamino)-cyclohexanecarboxyhic acid (29 %).

 trans—derivative: MS(m/e): 238.1 (MH™); ds-derivative MS(m/e): 238.1 (MH™).



1-yl)-[4-(2-fluoro-phenylamino)-cyclohexyl]-methanone (Example 35) the
titte compound was prepared from 4-oxo-cyclohexanecarboxylic acid

wdEioyt 8§ielo (commercially available), 2-fluoro-phenylamine (commeseisdisoo34
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25

available) and piperazine. The intermehb tely built
trans-4-(4-fluoro-phenylamino) 10 cycloh&xanecarboxylic acid was

bg?é ezd from the racemic reaction mixture through separation by
%re‘p‘gmive HPLC on reversed phase MS (m/e): 306.1 (MH) b) Step 2:

ﬁ;aef;ﬁ' frove gggg’@fwﬁefgﬁ;‘ggv N ﬂuoﬂg yi‘a%i% YIRS e
q@iéW@S[dqwlﬂgém %ﬁenylaMﬁ@):ctVd@h@mqbpmemzﬁam -mestiadhd]) (O-
@&}fomsa_e%ﬁwmmgchl%ggmfaﬂ@m@aﬂl@t&rm&%gz&fe)ﬂ%nﬁ@t@'twm
triac aro rae m acetic acid In
AR B pl e R A G AR R Bt o g2 n
IRAM P & Uad @ e aiTHE iRl A B Qe s Warreieead dherixture
weyvaparatiethvatiiiede2otpreparativeiitd (Coanicayerseddphasectubn®1 ¢SO,
Mﬁ&*‘e%ﬁ&?&‘ﬂ@&tﬁm}ﬁ%&%&%&ﬁ Hiydl%tﬁvﬁg%ﬁ%Qﬂxmlr:rtéu%}@ﬁ%%?ﬁ}ﬁ&?&ﬁo(}b«

roduct fraction ylelded fq 8%) of the title compound
M@EP ped pgoduct fractions were evaporated to dryness to ymi 45 mg

(tééﬁslpf(kﬂsﬁitl@m{ppenmhmmo) -cyclohexyll-[4-(tetrahvdro-pyran-4-yl)-pip
erazin- |- 25 yll-methanone In analogy to the procedure described for the
sythes)s 3 snsE(4-fluoro-
phenylamino)-cyclohexyl]-piperazin-I-yl-methanone (example 147) the title
compound was prepared from  gyample 153

trans-[4-(4-fluoro- phenylamino)-cyclohexyl] piperazin-l-yl- methanone and
Jetrg t@dr}p [an-4-one (commercially availgble), 30. M émlloe

VIE WO u.! Au; f '" l " ‘ 'l '.
[4-(1-Ethyl- prope piperazjn [I-[4-(4-fluoro-p enylamln clohex
methgﬁ NS 8&?8%%%&%&% dbsthibettOrRe’s 5}!%#1 S?%_fcydObUtyi_
Ripersdi-(:flidfo(3-Phenyinheimdpoyeiohexidbpiytrazithipyhetethhemnenthesized
fexampla-14fthe e &ﬁﬂiﬂiﬁ@)%yﬂ@ﬁd&%@@&ﬂ%@fﬂm acid.

trans-[4-(4-fluoro-phenylamino)-cyclohexyl]-piperazin-1.-yl- methanone

ﬁ@%ﬁ%}!@@;@mﬁe?mmermally available).

Example 154

v-methanone

f4-{2.4-Dichloro-phenvilamino)-cvclohexvl]-(4d-isopropvl-piperazin- 1-vi)-methanone

According to the procedure described for step 2 i example 1, [4-(2.4-dichloro-
phenylamino)-cyclohexyl}-(4-isopropyl-piperazin- 1-yl)-methanone has been synthesized
from 2,4-dicholoroaniline and 4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexanone.

MS (m/e): 398.2 (MH").
Example 155

trans-{4-(6-Chloro-pyridin-3-vilamino)-cvclohexyll-(4-isopropvl-piperazin- 1- vl)-

methanone

A mixture of 50 mg (0.197 mmol) of rrans-(4-amino-cyclohexyl)- (4-isopropyl-
piperazin-1-yly-methanone, 47 mg (0.197 mmol) of 2-chloro-5-iodopyridine, 4 mg (0.02
mmol) of Cul, 84 mg (0.395 mmol) of KsPOy, 24 mg (0.395 mmol) of ethylene glycol
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MS (m/e): 376.4(MH"). Example 150 10 (4-C cly
obutyl-piperazin-l-yl)-[4-(6-isopropoxy-pyridin-3-ylamino)-c cl~VII-

wonghapene a) Step 1. PCT/EP2007/050034

(4-Cyclobutyl-piperazin-I-yl)-[4-(6- hydrog pvridin-3-ylamino)-cyclohexyll-
methanone In analogy the the procedur %Iescrlbed for the synthesis of

a%&ﬁ%%ﬁrgyb opanol was stirred at 160 °C for 30 min under microwave irradiation,
iperazin-1-y1)-[4- (2 -fluoro-phenylamino)-cyclohexyl]-methanone
f ?T{Blé“é%‘} f3E 9?}6&7\/‘3@3 éﬂdntgrehmixture was extracted with

eAhokoceiatto Héxa;m:enﬂamh@wtgaam thpthyivesteiri¢darmen diei(ly anddedgieyated. The
151%‘1‘@%955’ il s W@H@l@%@e@f@%@%&@ﬁﬂﬁ%’é@

II available). Mt m/e): 359.2 (MI—E) Adz @%@ﬁ h tt

R R T T NNV S T CY AT SRR

C@m@owrlﬁethanone A mixture of 21 mg (0.058 mmol)
(4-cyclobutyl-piperazin-I-yl)-[4-(6-hydroxy-
Mrdine3- gEmd)Ey¢lohexyl]-methanone, 17.4 mg (0.29 mmol)
isopropanol and 28 mg (0.11 mmol) cyanomethylene

tri-N-butyiphosphorane in 2 mL Tl—@wé]e%ed to 2580 C for 2 h. The
mixture was concentrated and purified by preparatlve HPLC on reversed

' al‘fYﬁ'x AR NG trile

compound, MS.( 0 20| 7/080140 .

PCT B%Wo%f éf?”gg&l Examp?fﬁ’?ﬂs VTSRS, (4-isopropyl-
nippraaigslovoteprdanpetRIQMA Aidid-Bupakhpid)- Céléwawekwmeﬂ?anone
(Woanatogily ihaiab@edmar@@ﬁbeﬁﬁel)thecsmﬁ%gﬁe@ﬁ ylamine and 5 mL of

14 C % %&%ﬁ'@&{%%l r20 m under rm owave irradiatjon. Thei mixture
-(b-1sopropoxy-pyridi am| Iohex ilmet anone (exam
v_{agsyamgrﬁﬁéi fg,ﬁh% Hysh co umn chromatog bLaphy (CH:CE-

W%ﬂlyﬁbmmpiwwéﬁ;@mysmdm@omted to dryness to yield 26 mg

MeminpineusiRhexyangihanone and cycopropyhsrethanol (commercially
available). MS (m/e): 413.5 (MH"). Example 152 10 trans-

Mrl??m(; gb% Mﬁa)zm I-y1)-[4-(4-fluoro-phenylamino)-c loy

exyl one a Ste 1:

Example 157

trans-(4-1sopropvi-piperazin-1-v)-{4-{ 5-methanesulfonvl-pyridin-2-vlamino}-

cyclohexvil-methanone

A mixture of 215 mg (0.85 mmol) of trans-(4-amino-cyclohexyl)-(4-1sopropyl-
piperazin- I—yl}—methanone, 200 mg (0.85 mmol) of 2-bromo-5-methanesulfonyl-
pyridine (Bioorg. Med. Chem. Lett. 16, 2076 (2000)), 547 mg (4.24 mmol) of
diisopropylethylamine and 5 mL of 1,4-dioxane was stirred at 170 °C for 1 h under
microwave irradiation. The mixture was evaporated. The mixture was purified with flush
column chromatography (CH.Cl,-MeOH 95:5). The combined product fractions were
evaporated to dryness to yield the title compound.

MS (m/e): 409.1 (MH™).



A mixture of 500 mg (2.9 mmol) 4-oxo-cyclohexanecarboxylic acid ethyl

ester (commercially available), 359 mg (0.6 mmol) 4-fluoro-phenylamine
woatdg@ @ (29 mmol) acetic acid in 5 mL THE was stirred fopdihegbeoonices4

temperature. Afterwards 809 15 mg (3.84pmol) sodium

triacetoxyborohydride were added and the mixture was heated to 60 C for

2 h. To the mixture, saturated NaHCO3 aq. was added and the mixture

was extracted with ethyl acetate. Tigaggirbined organic layers were dried

over MgS04 and evaporated. The mixture was purified with flash column

chrompg 95%Pééyt£81£t§%%@%hé%%?é f?'og’i%@iﬁ% %?Og?e?eﬁ %zﬁ?gé%qlfac‘cured ina

product fractions were evaporated to dryness td"20 yield the intermediate

coirsentiors ghamysamino)-cyclohexanecarboxylic acid ethyl ester (679 mg,

. 87%). A mixture of 679 mg (2.6 mmol) of 4-(4-fluoro-phenylamino)-
@(g!g@%ﬁ@yecarboxylic acid ethyl ester, 430 mg (10.5 mgQ ng%tLiOH H20
ina mixture of THE (5mL)/methanol (1 mL)/water (1 mEywasStirred at

e%mefemperature for 72h. The mixture was filtrated and the filtrate was
evaporated. The mixture was subjected to 25 preparative HPLC
purification on reversed phase eluting with a gradient of acetonitrile /
Wwatepes g f BB tFhe combined product fractions wetd-8vaBoratdd fgne
dryness to yield 122 mg of trans-
Mia-gerorabinerspllinipo)-cyclohexanecarboxylic acid (202%Fang 178higng
of cis-4-(4-fluoro-phenylamino)-cyclohexanecarboxylic acid (29 %).
lranssdéridative: MS(m/e): 238.1 (MH+); cis-derivative M3{ii/e)c238.10.0 mg
(MH+). WO 2007/080140 PCT/EP2007/050034 -92- b Ste 2: 44 m.g

{85 x8rReb of trans-4-(4-fluoro-phenylamino)-cyclohexanecaboxylic o me
acid was dissolved in 0.3 mL DMF and treated with 71. mg (0.223 mmol)
ngdl}%(g%é}a% -&g%gl-l-yl-N,N,N',N'—tetramethyluroniumms mo 170 mg
tetrafluoroborate), 94 mg (0.927-5 mmol) NEt3 and 43 mg (0.202 mmol)
Mﬁ)ﬁfi'{%?uuﬁ}’l}pi e azine and stirred for 12 h at room tempe{%tlrjrllre. To thS m
mixture, satura &d NaHCO3 ag. was added and the mixture WS = Mg
extracted with ethyl acetate. The combined organic layers were dried over

S aporated. The mixture was purified with A28f) 8&tumi>0-0 me
chromatography (CH2C12- MeOH 9:1.). The combined product fractions
widire(eeatporated to dryness to yield 45 mg 10 (67%) of the title
compound. MS (m/e): 360.3 (MH"). Example 153 cis-
Hy@yclptutyldpipehal nelilidye 4-(4-fluoro-phenylamino)-cychahergyll-met mg
anone According to the procedure described for-step 2 in example 152,

pishdrspeirbilivb] 6000 . 0.8 mg 1.6mg
Talc 1.3mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg Loémg

The active ingredient is sieved and mixed with microcrystatline cellulose and the
mixture is granulated with a solution of polyvinvlpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesiunﬁstearate 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.



n

15 piperazin-1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methanone has
been synthesized from cis-
Wcébt(miﬂumn-phenylamino)-cyclohexanecarboxyhc acid. MS (nre)/Beid /050034
(MH"). Example 154
[4-(2,4-Dichloro-phenylamino)- cvclohexyl (4 isopropyl-piperazin-
I-YD-methanone 20 According to the-pragegure described for step 2 in
example 1, [4-(2,4-dichloro '
phe Iaml ) C Iohex |- in- I -methanone has been
Syntrh.tyeg ro}gﬁ 1&1% ﬁo?or%amﬁp%ée CItS can manu ac%ured ma
coieidrdpykpilserazine-l-carbonyl)-cyclohexanone. MS (m/e): 398.2
(MH"). Example 155 25
ransH| 4-(6-Chloro-pyridin-3-ylamino)-cyclohexyll-(4-isopropyl- plper Zin-1-
%g[mé%hganone A mixture of.-50 mg (0.197 rnmol) of m
HnainesayeiRhexyl)-(4-isopropyl- piperazin-1-yl)-methanone, 270 mg
mg 0.197 mmol) of 2-chloro-5-iodopyridine, 4 mg (0.02 rnmol) of Cul, 84
{2395 mmol) of K3P04, 24 mg (0.395 mmol) of ethylene glycol J4(}, me
2007/080140 PCT/EP2007/050034 -93 and 0.5 mL of 2-propanol was
ﬁlrred ?t 60 C for 30 min under microwave irradiation. To the mIth%hE)eO
SatlifatédNaHCO3 ag. was added and the mixture was extracted wi
ethyl acetate. The combined organic layers were dried over MgSO4 and
&9%porated. The mixture was purified with preparative TLC 5.0 mg
(CH2C12-MeOH 20:1). The combined 5 product fractions were
evaporated to dryness to yield 14 mg (19 %) of the titte compound. MS
(m/e): 365.2 (MH+). Example 156 trans-
6- 149 Hel sopppydrpipecaraved] atar borely anci dijiahexylemiraddsni€etmAnitrile
10 A mixture of 214 mg (0.84 mmol) of
trans-(4-amino-cyclohexyl)-(4-isopropyl- piperazin- I-yl)-methanone, 200
mg (1.44 m.mol) of 6-chloronicotin mmercially available), 932
mg (7.22 mmol) of diisopropylethylamine and 5 m.L of 1,4-dioxane was
stirrdd jat 1040 Clioiod® cainhune drenfiodkowiagedngebaiion.: The mixture was
evaporated. The mixture was purified with flush column chromatography

(RgElmd 3 MeQ9%i%)- The combined product fractions were 3.0 mg

evaporated to dryness to yield 26 mg (9 %) of the title compound. MSS

HrRNS56.1(MH). 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Example 157 trans
(4-1sopropyl-piperazin-1.-yl)-(4-(5-methanesulfonyl-pyridin-2-ylamino)- 20 ¢
wodsokeoai-methanone A mixture of 215 mg (0.85 mmol) of tratsAP2007/650034

(4-amino-cyclohexyl)-(4-isopropyl- piperggin-1-yl)-methanone, 200 mg

(0.85 mmol) of 2-bromo-5-methanesulfonyl- pyridine (Bioorg. Med. Chem.
Lett. 16, 2076 (2006)), 547 mg (4. 2xampad)f diisopropylethylamine and

5 mL of 1,4-dioxane was stirred at 170 C for 1 h under 25 microwave
iradigfipp. 15e 5&;9%‘15? QasabMa Qﬁ@%@m@ﬁﬁ reeyaTRVHbe Wl ctured in a
flush column chromatography ( H2CIrMeOH 95°5). The combined
BROGOEPRAREAL Here evaporated to dryness to yield the title compound.

MS (m/e): 409.1 (MH+). WO 2007/080140 PCT/EP2007/050034 -94 A
EsathisIemiiR Coated tablets containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per tablet Kernel:
Compountiodiféormuta([)) 10.0 mg 200.0 mg Microcrystalline celluloseS.0 mg
23.5mg 43.5 mg Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5
Rifids.Qang Sodium starch glycolate 12.5 mg 17.0 mg Magnesium 8.0 mg
stearate 1.5 mg 4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat:

Hy, glfgg&pj@g)@ﬁ@ﬂ&}(&ﬂulose 3.5mg 7.0 mg Polyethylene glycol 6390 mg
O 8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxide (yellow) 0.8 mg 1.6 mg

%ﬁ%‘%ﬁﬁeﬁ g.4-8/ng 5 The active ingredient is sieved and, mg
m|xe m%rocrys alline cellulose and the mixture is granulated with a
oluthon of Bolyvmylpyrrolldone in water. The granulate is

110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0mg
Glycerol 85 % 32.0mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 04mg
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.



mixed with sodium starch glycolate and magnesiumstearate and
compressed to yield kernels of 120 or 350 mg respectively. The kernels
woepetasguéred with an agueous solution / suspension of the 20avEP2007/050034
~ mentioned film coat. WO 2007/080140_RgT/EP2007/050034 -95 B
Example Capsules containing the following ingredients can be
manufactured in a conventional managfpkgredients Per capsule
Compound of formula (I) 25.0 mg Lactose 150.0 mg Maize starch 20.0
mg Ea&ﬁésqzaagaﬁﬁt&g%@mmﬁ{gmcﬁwgeaﬂ% mixsekaadded into
capsules of size 2. Example C Injection solutions can have the following
OOV &Y ound of formula (1) 3.0 mg Gelatine 150.0 mg Phenol
4.7 mg Sodium carbonate to obtain a final pH of 7 Water for injection
SOMNE 48 Y MW 2007/080140 PCT/EP2007/050034 -96 Exaffbfems
D Soft gelatin capsules containing the following ingredients can be
hsHfadtiea wdar conventional manner: Capsule contents Compo@id.oing
formula (1) 5.0 mg Yellow wax 8.0 mg Hydrogenated Soya bear. oil 8.0

MicrBantsed iy cirbglenatedvipaiit BHs 82,0 mg Soya bean oil 110.01a@).0 mg
Weight of capsule contents 165.0 mg -

Sodium carboxymethyl cellulose . 140 mg
Polyvinylpyrrolidone K 30 10.0mg
Magnesium stearate 10.0mg
Havoring additives 1.0mg

The active ingredient is mixed with lactose, microcrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyirolidone in water.
The granulate is mixed with magnesium stearate and the flavoring additives and filled

into sachets,



3

ii

14-11-2007 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 5 The
A 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.
WO 2007/080140 PCT/EP2007/0%8034 -97 Example E Sachets

containing the following ingredients can be manufactured in a

23516AvERtonalendedwred8. Caviiound of formula (1) 50.0 mg Lactose, fine

powder 1015.0 mg Microcrystalline geliggse (AVICELPH 102) 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 5 The active
ingesheptisdnbrd with lagtasendmicrocrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of

polyvinylpyrrolidone in water. The gi@nulate is mixed with magnesium

laimis amended on 08.111.2007 Claims
wherein

5 isiorZ;

Rl

Rla

is selected from the group consisting of lower alkyl, cycloalkyl, lower cycloalkylalkyl, lower
cyanoalkyl, lower alkylsulfonylalkyl and tetrahydropyranyl;

is hydrogen or lower alkyl;
R?

is selected from the group consisting of hydrogen,
e

lower alkyl, lower halogenalkyl, lower alkoxyalkyl and lower cyanoalkyl;
is selected from the group consisting of

—(CH;)m-aryi, wherein m is 0, 1 or 2 and wherein the aryl ring is unsubstituted or

substituted with one, two or three groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl, lower
lower hydroxyalkyl,

alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower cycloalkylalkoxy and

~(CHay)q-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is unsubstituted

or substituted with one or two groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamovl, lower

alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower cycdoalkylalkoxy and
lower hydroxyalkyl and wherein the heteroaryl group is selected from furyl, pyridyl,
imidazolyl and pyrrolyl;

pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl,
indanyl, I-oxo-indanyl,

AMENDED SHEET
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RAN NI~ 1.1 (1S RZ wherein sis 1 or 2; R1 is selected from the group

"14-11-2007 consisting. of lower alkyl, cycloalkyl, lower cycloalkylalkyl, lower EP200705003
cyanoalkyl, lower alkylsulfonylalkyl and tetrahydropyranyl; R1 is hydrogen

or lower alkyl; R2 is selected from the group consisting of hydrogen, lower

alkyl, lower halogenalkyl, lower alkoxyalkyl and lower cyanoalkyl; R3is

selected from the group conS|stlng9 f-(CH2)m-aryl, whereinmis 0, 1 or 2

and wherein the aryl ring is unsubstituted or substituted with one, two or

three rou s |nde endently selected from lower alkyl, halogen, lower

ha%% o Iower alkoxy, lower alkanoyl, benzoyl, carbamoyl,

I Isulf: I Isulf I | h I Ik
e R

lower cyclodikylaikox
n $§%! I/“Eﬁ ‘%IIM&I%PWE%@@F&%F?&@@ %I)bgqli?ete@fr@rn lower alkyl, halogen,
Sdbwﬂtdtédgmtﬁbﬁ&mtw@gmu{ﬂsomwdp%dd&ﬁy@él%t&dﬁfdmﬁvm}ogenalkoxy and

almehﬁgggeﬂ,alll@)wer halogenalkyl, cyano, lower alkoxy, lower alkanoyl,
benzoyl, carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower

hafegeltdkoxhetowerbydberiip alikofy lamd? lowler rardinxyatiorbandy! ring is

wb@gemttheéamg E@@Eﬂtgtfﬁi@ﬁx %@I@@&eﬂﬁlﬁ%ﬁaﬁw ?@ @rgdenﬂryxrﬂé@béd from lower
pyridazi ie isQxazo [ sothi azo

|m|gZI d(])II?)l/I6 nd p)I/Irr% Oﬁcelgﬁ T o any%%%ﬁ&ﬂﬁvﬁbg%ﬁéﬁgf&m%z lower

182 qgerdkoEp sp8 Foseokydr a@‘(z)la(eeiCS) -alkyl, -CO-(CHI)P aryl,

wh@(ellq;pake Od or 2 and wherein the aryl ring is unsubstituted or

substituted with one, two or three groups independently selected from

R? atavienadisiiiehatoig er niomgerhaioganalkikicianaroyyre R asYm QWer- dihydro-
alkanowhaenzoy, Loyvmml&%eﬁ@ﬂ%xl@ggé,laggsw droxyalkyl,

CO- (CH2)y he eroaryl, whérein q is 0 erein the heteroaryl
R* rIIl%éﬁecII %S(I')IiIg%[ IIIﬁIEegqOOIIpSéIObnSIIIstI'IIleng ghdgggegrl%%rga&yp%&gle ﬁﬁ@g&?ﬂ 1, lower

se ecte
alkoxyalkyl and lower cyanoalkyl;

R® s selected from the group consisting of
lower alkyl,
aryl unsubstituted or substituted with one, two or three groups independently selected from
lower alkyl, halogen, lower halogenalkyl, cyanc, lower alkoxy, lower alkanoyl, benzyoyl,
lower halogenalkoxy and lower hydroxyalkyl, and |
lower arylalkyl wherein the phenyl ring may be unsubstituted or substituted with one or
two groups independently selected from lower alkyl, halogen, lower halogenalkyl, cyano,

lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and lower hydroxyalkyl;
or

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

and pharmaceutically acceptable salts thereof.
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‘ alkyl, halogen, lower haiogenalkyl, cyano, lower alkoxy, lower alkanoyl,
' 44-11-2007 benzoyl, lower halogenalkoxy and lower hydroxyalkyl, and -CO-NR4RS5;.
or R2 and R3 together with the nitrogen atom to which they are attached
. form a 1,3-dihydro- isoindole group or a 3,4-dihydro-IH-isoquinoline group;
R4 is selected from the group consisting of hydrogen, lower alkyl, lower
halogenalkyl, lower alkoxyalkyl and lower cyanoalkyl; R5 is selected from
the group consisting of Iower“ah&?,—aryl unsubstituted or substituted with
one, two or three groups independently selected from lower alkyl,
halogem Howetsvélogemdd Kyl ayainng levwbrial Kobayitaywee adkanby !,
benzyoyl, lower halogenalkoxy and lower hydroxyalkyl, and lower
arylalkyl wherein the phenyl ring ma$’be unsubstituted or substituted with

one or two groups independently se cteg,(Qril lower alkyl, halogen,

EP20070500:

lower halogenalkyl, cyano, [ lowelalkoxy§ lower alkanoyl, bepzoyl, lower

halogenalkoxy andpiév\ver ydroxyalkyl; c‘r\é?; Qd I;'% together with the
nitrogen atom to which fhey aré attached torm a 4, 5-, 6- or 7- membered
heterocyclic ring optiongay containing a further heteroatom selected from
nitrogen, oxygen or sulfur, a sulfinyl group or a sulfonyl group, said

b heterocyclic ring being unsubstituted or substituted by one, two or three
w e(fj‘?léhps independently selected from lower alkyl, halogen, halogenalkyl,

, cyano, hydroxy, lower hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl,

RY oyt b ssatkst being condensed with a phenyl ring, said phenyl
, ing being unsubstituted or substituted by one, two or three groups

R™ inteslestrdringraehscteat romn distieg afidyydugen.alkoxy and halogen; and

pHawsaskyljcallydetopialle salisdheneoly AMEND ER $ldfETal4111-2007
EP20070500~ -100 2. Compounds of formula | according to claim 1

R® hayipkiha fesmula PolbcdbisBRENIR'

~(CHay)p-aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and
lower hydroxyalkyl, |

~(CHa}q-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is unsubstituted
or substituted with one or two groups independently selected from lower alkyl, halogen,
lower balogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and
lower hydroxyalkyl and wherein the heteroaryl group is selected from furyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl,
imidazolyl and pyrrolyl,

indanyl,
~CO-(Cy-Cs)-alkyl,

~CO-(CHy)p-aryl, wherein p is 0, 1 or 2 and wherein the aryl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower atkanoyl, benzoyl, lower halogenalkoxy and
lower hydroxyatkyl, ' |

~CO-{CHa)q-heteroaryl, wherein q is 0, I or 2 and wherein the heteroaryl ring is
unsubstituted or substituted with one or two groups independently selected from lower
alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower
halogenalkoxy and lower hydroxyalkyl, and

AMENDED SHEET



I2 R wherein R'is lower alkyl or cycloalkyl; R2 is selected from the group
14-11-2007 consisting.of hydrogen, lower alkyl, lower halogenalkyl, lower alkoxyalkyl EP200705003
and lower cyanoalkyl; R3 is selected from the group consisting of
-(CH2)m aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is
unsubstituted or substituted with one, two or three groups independently
selected from lower alkyl, halogerﬂ ower halogenalkyl, cyano, lower
alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and lower
hydroxg{al% -(CH2)"-heteroaryl, wherein n is 0, 1 or 2 and wherein the
nd"is unsubstituted or substituted with one or two groups

R? aﬁzﬂﬁpf%r%gﬁl@%ﬁﬁ'agﬂ%ggﬂ IQwigrealion; atlﬁ?%?are 93 inyaro-
cyano, fower alkoxy, Iower alkanoyl, benzo wer gena oXy and’
IoW% ciﬁgf&ﬁi@l B AR %%‘ﬁ%ﬁé‘fﬂ% g%ih‘ﬁ’ls selected from furyl,

., pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, isoxazolyl, thiazolyl,
R |sk§tfﬁéf£ﬂ§| r@%a%myromﬂawwrﬂf byfisigtnidaxayplkdderes iekyeanalkyl, lower
-GRe(GHRYEaarhiowdenainoplis/ ), 1 or 2 and wherein the aryl ring is
unsubstituted or substituted with one, two or three groups independently
R’ seleelededgrodomeralkyl cbalagep, ofower halogenalkyl, cyano, lower
alllé)g\;gf er alkanoyl, benzoyl, lower halogenalkoxy and lower
hydroxyalkyl, CO-(CH2)q heteroaryl, wherein q is 0, 1 or 2 and wherein
trﬁéﬂaﬁgwlﬁﬁ@qgs {BtEY SmeUBRIRRER RIS BIARRETGIE s elected from
indelserrdeHtly. elegtad froen tetvgrnaliyl, haogdopowdrdaldgenallignoyl, benzyoyl,

CWH@W@MQXO@U@W@)@V&EH d?@ﬂ?aﬂwd I@M@r halogenalkoxy and
S L I o o
theytyfégéwqa?ﬂﬁl%pwéw cfr%m ggn, lower halogenalkyl, cyano,

3,4- tilwyed rdkibtsisogeendlineqylobmARYis lsalachabbymaﬂtmygmdﬁcﬁwé@ﬂngxya}ky{;

ofhydrogen, lower alkyl, lower halogenalkyl, lower

R*and R® together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocyclic ring optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur, a sulfinyl group or a sulfonyl group, |
said heterocyclic ring being unsubstituted or substituted by one, two or three groups
independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower
hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or
being condensed with a phenyl ring, said phenyl ring being unsubstituted or substituted by
one, two or three groups independently selected from lower alkyl, lower alkoxy and
halogen;

and pharmaceutically acceptable salts thereof.

3. Compounds of formula I according to claim 1, wherein R’ is selected from the group
consisting of

—~(CHa)m-aryl, wherein m is 0, 1 or 2 and wherein the ary! ring is unsubstituted or

substituted with one, two or three groups independently selected from lower alkyl, halogen,

lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl, lower

alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower cycloatkylalkoxy and

Jower hydroxyalkyl, |

—(CH;)q-heteroaryl, whereinn is 0, I or 2 and wherein the heteroaryl ring 1s unsubstituted
or substituted with one or two groups independently selected from lower alkyl, halogen,

AMENDED SHEET



alkoxyalkyl and lower cyanoalkyl; R5 is selected from the group consisting

" 14-11-ppo7 of lower alkyl, aryl unsubstituted or substituted with one, two or three ER200705003
groups independently selected from lower alkyl, halogen, lower

halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzyoyl, lower

halogenalkoxy and lower hydroxyalkyl, and lower arylalkyl wherein the

phenyl ring may be unsubstituted or substituted with one or two groups

independently selected from IOWérLcﬂI%yl halogen, lower halogenalkyl,

cyano, Jlower alkoxy, lower alkanoyl benzoyl, lower halogenalkoxy and
oWEFhJaREAlkTE: 6rRS leverakegetdarannikinerhiferyen atarham auhikpwer

thdindeel mitatheddohalagehglbylséifonyh mmmﬂaﬁegeheﬂewmych&flﬁgﬁoalkyla}koxy and

0@M%ﬂy&@ﬁﬁlﬂwQx?dfwﬂ&%r%@&%@&%ﬁ@ﬁ&%ﬁg@ﬁ%c{%ﬁrﬁgﬁpf YRR
or sulfur sulflrg%%citﬁ ar aZ;snqu}}{ 1 etero ﬂy%klc ring, bei) ? 1 1
b Belted G S Bt %ﬁ)l%é‘)& Gz @ﬁ‘ﬂg’ OXazoiyl,
sdfBcteer WWMW halogen, halogenalkyl cyano, hydroxy, lower

hyrggg aIkX{I lower. a oxy oxo, phenyl, benzyl, pyridyl and carbamoyl, or
belng enseof)wn a phenyl ring, said phenyl ring being unsubstituted

or,S bstltute or three s independently selected from
T R R P, S SOSTHAN AbcbHsarvh, wherein

m ISélaFtﬁﬁe%ééwher@%b@wa@@ﬁ rwmrézsrta@mﬂgmb@tam withvkereinviR8r three
groupsseteeiaditiain tHegra lﬂﬁ)fﬁ@@ﬁkﬁtﬂ@@f}(ﬁb‘g@ml@ﬁéh MR piTPhnb Qbwer alkoxy,

bwetgh%gg‘l%eggsi{l}n& £ @.\r ﬁsslg‘g%ug ie?%l‘?%% H’%ﬁ%g}é\/é}lr?y? ggvfe ? Pwer
ha}oﬁ?ﬂﬁ%g Weéﬂﬁ BWE\‘? ]éﬂgéﬂ’ﬂﬁﬂnﬂénzoyl carbamoyl,

lower alkylsulfonyl Iower halogenalkylsulfonyl, lower halogepalkoxy,
loWEP BRI IR Wad AswEhRgdPosigimey! QrGHPYArHELR! GaryICH:)x-heteroaryl,
whewlmere$r0n1|9:02 amirxﬁ}amjm\zheiminﬁdyaﬁetmlg)ﬁrlyhmlgnsmub&mwmdtﬁwﬁh one or

itied: @ﬁﬁkﬁ’gf reM@%&HnédW%B%ﬂ byesie 8@&%5&85?‘3 {, cyano, lower

alkoalkl% w@ala(.?g L eE EC[E)ir EE'II' él 11- ﬁﬁ%’% F%é)(i}OSOO -10 roiNfirf .

Halogena Pé’ya oer aik WeF swionys, lowex

fﬁwlopéw&lk@wgéﬁéﬂ&y@dn&wm@mrmmam&y heteroaryl group

is sel@afmf ﬁyﬁkﬁiﬂﬂj@kﬂ&yl{mﬁazmyi pyrimidiny}, pyridazinyl, thienyl, isoxazolyl, thiazolyl,
isothiazolyl, oxazolyl, imidazolyl and pyrrolyl.

6. Compounds of formula I according to any one of claims 1, 3 or 5, wherein R is
~(CHg)n-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is pyridyl or isoxazolyl
unsubstituted or substituted with one or two groups independently selected from lower alkyl,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl, lower
alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower cycloalkylalkoxy and lower
hydroxyalkyl.

7. Compounds of formula [ according to claim 1, wherein R? is selected from the group
consisting of
-CO- (Cz*Cg)*&lk}’l,

~CO-(CH,)p-aryl, wherein p is 0, 1 or 2 and wherein the aryl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and
lower hydroxyalkyl, and |
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, lower hydroxyalkyl and wherein the heteroaryl group is selected from furyl,

© 94-11-2007 pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, isoxazolyl, thiazolyl, EP200705003%
isothiazolyl, oxazolyl, imidazolyl and pyrrolyl, indanyl and 1-oxo-indanyl.

4. Compounds of formula | according to claims 1 or 3, wherein R3 is

-(CH2)m-aryl, wherein mis 0, 1 or 2 and wherein the aryl ring is

unsubstituted or substituted with on€, @we or three groups independently

selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower

alkoxy er. alkanoy|, benzoyl, carbamoyl, lower alkylsulfonyl, lower

hﬁ%%‘é@%ﬁ%&%é%‘%h‘iﬂéﬁgﬁﬂ&l89“%9a|‘k85< RWEP BRI HIRPEIRSRYT LIRS 1S

lower bspiirssgatkyi b5t o potindsead fown el poosteingdendipimis e o fr8m lower

\évm@pe,inamfggﬁ,-g&k&a{an%@f_ Q%ﬂ'cyﬂ%@,rmég m}h@, 5 @R A MBGLRIBNRA, lower

i stituted or.syubstituted with one or two groups

in%tag%%%%g{ﬁy serfggtggg ?rt% &rﬁ)ﬂ%}r Uli'cyl, halogen, lower halogenalkyl,

cyano, lower, al , lower alkanoyl, benzoyl, carbamoyl, lower

R g AR AR TETe orr OBy CH)y-ars
whergi p #ky IhRgokyrshuhevery thyarskyiaigys ahanrhersibthitutedtersabgtitntagowith one,
two {8 delectecliso ndepyh ey el pyteaizinyin yvierislioyll, iy ogag lavlcHgoybnalkyl, cyano,
lowesuBzP"Jbiarlvly Isaihiagelul exazab. Imdazalland Yl Auo.

Compounds of formula | according to any one of‘claims 1, 3 or 5, whetein -

iIs (CH2).-heteroaryl, wherein n is 0, 1 or.2 and whegkein eteroaryl .

B R L R o By R wherein

R™ gittere i Bpantisthy e reasis reml i e amylonaiodst, Iptrahatogenalkyl, lower
hallogenbikydndyener lypweraditikoxy, lower alkanoyl, benzoyl, carbamoyl,

R’ lowereabigisuiiomy dlowsthalpagpakylsulfonyl, lower halogenalkoxy,
'%‘{S&Cﬁ loalkylalkoxy and lower "hydroxyalkyl. 7. Compounds of formula |

according to claim 1, wherein R3 is selected from the group consisting of
COXEESiRH, oTOEHLIP Wi, Wiseten @3 T Brupandaatrstent tielected from
aryllringrislylshidstyticdos: Bulogtitaigindtiaran dowwo 0k oy leweorianoyl, benzyoyl,
indqg@@ﬂg&@g&g@%@ Jﬁ%@&%ﬁ%ﬁﬂ@gﬁ{h lower halogenalkyl,
TR i kol sl e epsloniant o
-103wC @ g dhstatenttyisdpktadinaridover dicel didogtredeinetiwmlogenalkyl, cyano,
hetdoarlkogyid oursulistitite 8 orsuh sttt ttdtalicoy el WFeuPBydroxyalkyl;
ingdependently selected from lower
R*and R® together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocyclic ring optionally containing a further heteroatom selected from
nitrogen, oxygen or sulfur, a sulfinyl group-or a sulfonyl group,
said heterocyclic ring being unsubstituted or substituted by one, two or three groups
independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower
hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or
being condensed with a phenyl ring, said phenyl ring being unsubstituted or substituted by
one, two or three groups independently selected from lower alkyl, lower alkoxy and
halogen.

10. Compounds of formula I according to claims 1 or 9, whirein R® is -CO-NR*R® and
wherein . ' ' '
R*  is hydrogen or lower alkyl; and

R®  is selected from the group consisting of

lower alkyl,
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alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,
14-11-2p07 benzoyl, lower halogenalkoxy and lower hydroxyalkyl. 8. Compounds of
formula | according to claims 1 or 7, wherein R3 is -CO-(CH2)p-aryl,
wherein p is 0, 1 or 2 and wherein the aryl ring is phenyl unsubstituted or
substituted with one, two or three groups independently selected from
lower alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower
alkanoyl, benzoyl, lower halogenalkoxy and lower hydroxyalkyl. 9.
Compounds of formula | according to claim 1, wherein R3 is -CO-NR'R5
arrp Rk rsine bRAr s esede st trotedthethroup censistingeaithydsogéepdadverly selected

alkylfdoweshalanst) aiiﬁwgd@ww@ﬂs%g@kmwmﬂwr&y@}%w 1RPelSatkanoyl,
sele% BQW}B%:QE ﬂ% ngngf Ioweflaéléx )%am{uns bstituted or

sybstituted wit one o or thr roups inadepen selected from
o a’reaﬁéiﬁ%lﬁ% %%F*}?d-‘réaa a‘]R}ﬂ fey&#s qa&/véﬁtm;émémﬂtmed with one or
alkaﬂwylgmyﬂﬁﬁpwﬂ/ﬁﬂhaldgﬁnélﬁ@xy lanckiailtet, hyblrgetyabdr Aaldgenalkyl, cyano,
loweroaialkubwhereintempReBYhFng, mvepﬁal}ks“g%%gﬁwk'}e%ﬁower hydroxyalkyl.

substituted with one or two groups independently selected from lower

alh/l d@iﬂgﬁmdpmﬁﬂlﬂg?Q@égy&lﬁ%vqmml%\%%ﬂ!&%x 1'%!“& ﬁkwg%n R® is

enzo Iower hal .enalko§ droxyalkyl; o

P PR T B SH Seott Rﬁﬁamﬂwa?%egfﬁ@féac}aleﬁﬁ*%ea%e@ted from
bw@fr&?k%émdqﬁ‘éfﬁéh@b;g?m@lhﬂg Ofptionkiycakainiigeefntiteoyl, benzyoyl, lower
haldgetatbatprarskleatethidaxymilrggen, oxygen or sulfur, a suinnyl group or a

low SRR IONRSAIEh RIS ﬁﬁﬁ'*%‘f@%ﬁ@qﬂ“p&ﬁ ledt QL f'téf ¢ ¥ne or two

ecte om lower

wo of. thr roup
ErouRs] ReRd ?8@%&%?@%98%‘%@@ | BiNeEeRyosaAtgaC Tohel SHeaRy lower alkoxy,
Towanebkainzhytenendylowsribyibaenh Barbamayloweibeiipspiiignsed with a

phenyl ring, said phenyl ring being unsubstituted or substituted by one,
: tm.ﬁamwmdmmmhmnﬂaisgmed;ﬂqmmahaikyg,..QOa‘iRéde wherein
R* 2AAR°HBJRLRA ith SR gat%frﬁqwﬂﬁcmgs%@%m@'mﬁ&

Whe in R O-NR4R5 and wherein R4 is hydrog r lower aIkyI
5 it G USRS W e b b CORrg U R T MAERsEReleced rom
nitragess PFYE2n PI-2007 EPRG0Y0S00E or 2 sulfonyl group,

said heterocyclic ring being unsubstituted or substituted by one, two or three groups

£P200705008

independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower
hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or

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

13. Compounds of formula I according to claims 1 or 12, wherein R* and R® together with
the nitrogen atom to which they are attached form a heterocyclic ring selected from the group
consisting of morpholine, piperidine, pyrrolidine, azepane, piperazine, azetidine and
thiomorpholine, said heterocyclic ring being unsubstituted or substituted by one, two or three
groups independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower
hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or being condensed with
a phenyl ring, said phenyl ring being unsubstituted or substituted by one, two or three groups
independently selected from lower alkyl, lower alkoxy and halogen.

14. Compounds of formula | gccord1ng to any one of claims 1, 12 or 13, wherein R* and R’
together with the nitrogen atom to which they are attached form a group selected from 2-
methylpyrrolidine, piperidine, 4-methoxypiperidine, 4,4-difluoropiperidine, morpholine, 4-
phenylpiperazine, 1,3-dihydro-isoindole and 3,4-dihydro-2H-quinoline. |
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. -104 phenyl unsubstituted or substituted with one, two or three groups
14-11-2007 independently selected from lower alkyl, halogen, lower halogenalkyl, EP200705003

cyano, lower alkoxy, lower alkanoyl, benzyoyl, lower halogenalkoxy and

lower hydroxyalkyl, and lower phenylalkyl wherein.the phenyl ring may be

unsubstituted or substituted with one or two groups independently

selected from lower alkyl, halogen, lowgg halogenalkyl, cyano, lower

alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy and lower

hydraxyalkyl. 11. Compqunds of formula | according to any one of claims .

g S it TRE N e T HEBERL 2 6F SabSh e PG & is lover
alkybwo or three groups independently selected from lower alkyl, halogen,

lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzyoyl, lower

hafe§emapkoxylantftometHydraxgditieyt canioner qfhbnyatkyb whevkindha? is
cydgmmqnyl ring may be unsubstituted or substituted with one or two groups

independently selected from lower alkyl, halogen, lower halogenalkyl,

C r koxy and,: .

o R A e ring e FR i ydrogen
or lov‘Vﬁ% 'R3is -CO-NR 4R5 and wherein R4 and R5 together with the :

nitrogen atom to which they are attached form a 4-, 5-, 6- or 7-membered

héfeFRgenepted frrenaln asreadintgta daimeh rdestehiermdbretedpremsisting of

_hitrogen, oxygen or sulfur, a sulfinyl group or a sulfonyl group, said
(4-ispptepytyner sy beihg trisuwstionay osidbstiten dlyaonectwo or three

roups independently selected from lower alkyl, halogen,. halogenalkyl,
S e Rk O P SRRy B SRR St
[4-(Ryridyl andicarmeyh) RN FANde Res oM ARRE MY 11RY. SeidRhapy!
ring being unsubstituted or substituted by one, two or three groups

{4-ishtepEndipatiziselerted4rormioheraliytidowe rddkoxy oyt lblogehmikdhanone,
C ounds, of formula.l according to clajms | or 12, wherein R4 and R5

M‘Qﬁ%%%%@f%fﬁ%ﬁ%@ﬁrﬁs 8?%3{%@@%@ Ly aPEORY SRS - methanone,

[4-(iReteracysli sing selerted fromdhs opounisansisting ohmarphgline,

piperidine, pyrrolidine, azepane, piperazine, azetidine and
(4-istpivmprphiing nshid hétefbofulin Hpgpelag s uiystithited brsthstituted
. by one, two or three  groyps independently selected from lower alkyl,
(4R RERUBRLINY 5t Ry ROWRH I HipAMR)rckslabAilomys hanone,
{4-(:Qzﬁ-ﬂ\RJ?@H%%%%MKEHWA%%W%?&GB%W@Q{SBé?ﬁc?lgzﬁ i iigl:lgt?g\dI%W—n?ethanone,

phenyl ring, said phenyl ring being unsubstitute ed by‘one,
N-[ttors-6r (thissp grpyipsipadepententhosel¢atadolieny |olushalkymidwer alkoxy
and halogen. 14, Compounds of formula | according to any one of claims

N-lgng 35t T RpRASPRAARE RS> Wyther i ire nfraigehpatoRstte witien
L R R S LoD IR
2,4-dichloro-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl}-benzamide,
1-benzyl-1-isopropyl-3-{trans-4-(4-isopropyl- piperaziné- 1-carbonyl)-cyclohexyl]-urea,
1,1-diethyl-3-[cis-4-(4-isopropyl-piperazine- 1 -carbonyl)-cyclohexyl ]-urea,

4-phenyl-piperazine-1-carboxylic acid {cis-4-(4-isopropyl-piperazine- 1-carbony!)-cyclohexyl] -

amide,
1-(4-chloro-phenyl)-3-[cis-4-(4-isopropyl-piperazine- 1 -carbonyl)-cyclohexyl] - 1-methyl -urea,
1-benzyl-1-ethyl-3-[cis-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-urea,

3,4-dihydro-2H-quinoline-1-carboxylic acid [cis-4-(4-isopropyl-piperazine-1-carbonyl)- |
cyclohexyl]-amide, '
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phenylpiperazine, 1,3-dihydro-isoindole and 3,4-dihydro-2H-quinoline.
14-11-2007 AMENDED SHEET 14-11-2007 EP200705003, -105 15. Compounds of EP200705003
formula | according to any one of claims 1 to 14, wherein R' is lower alkyl.
16. Compounds of formula | according to any one of claims 1 to 14,
wherein R'is cycloalkyl. 17. Compounds of formula | according to any
one of claims | to 16, wherein R2 is hydrogen or lower alkyl. 18.
Compounds of formula | according to ctaifié; selected from the group
consisting of

I-Cllnseprisivpipetasit- A Rreptbpinsineyisreoyetnbaone | -methyl-urea,
z-mL%Bgﬁ;p L RRENY BRGNS XL S4rISQBIOBYLRINGIAZICL | carbonyl)-

% thanone,
cyclgheyR-aiMro-isoindol-2-yl)-cyclohexyl]-(4-isopropyl-piperazin- |
1-bedMEAnNg. 3 (S PIORY RIBENAAINS be raine. 1 : :
e-ylgf-[4-(tg3?3?ine hoxyflé)yridin-g-y}%ﬁ%}@igﬁgﬁ@lﬁ]l-rﬁae%%l%%gd()hexm Hre
1,1-{He(Bylt-tlihydro4l (H-isgooindlisiptbreycaheXyllyl) -cyclohexyl]-urea,
. -(4-isopropyl-piperazin-1-yl)-methanone, [4-(indan-1-ylamino)-cyclohexyl]
Pipesiging gﬁfégfzﬁf B ATHN A= PdtiaeRsie@yl-piperazine-1-carbonyl)-cyclohexyl}-amide,
4-isoprepylpiperazin-1-yl)-14-(1-phenyl-propylamino)-cyclghexyl] .
morgjmgt%ngoﬁ?%:@%gs%o%?i [)ﬁ“_ggllsb ér %ﬁ?f%?ﬁ¥g§¥p6idz‘lng G )XB] cyclohexyl]-amide,
4-metkdxmeipejdynplie ey hetptadnia Ol e Clone asH N8 ine - 1-carbonyl)-
Cydéﬁg%qjg}ﬁ%g’methoxy-phenylamino)-cyclohexy -(4-isopropyl-piperazin- |
-yl)-methanone, N- [ trans-4-(4-isopropyl-piperazine- | -carbonyl)
4-pheydigieytindsplutbramidaci-{trans-4-(4-isopropyl-piperazine- I -carbonyl)-cyclohexyl ] -
amidiyans-4-(4-isopropyl-piperazine-I-carbonyl)-cyclohexyl]
-4-methoxy-benzamide, 2,4-difluoro-N-
1-(4firalosedpllishpdopyipide(ading bioarpylrerciobemtid dyheryehinigel] - 1 -methyl-urea,

2,4-dichloro-N-[trans-4-(4-isopropyl-piperazine-l-carbonyl)-cyclohexyl]-ben
1-bepzyls dgthyt-3- [trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-urea,

3-[t,lxag%gg%sz;g?@gwglp%ﬁm-ﬁ&ﬁﬂ%%efﬁeyéig&%%ﬁiﬂ%ﬁ-&?ﬁ@9&%‘3@%9}19&?
3,4-diflydiethyl-Gujeistdrd 4-isopiopyl-pigdazine-i-carhopybp ey eiphemilleuredrbonyl)-

Cyclcﬁig@pm&gj@?razine-I-carboxyIic acid
[cis-4-(4-isopropyl-piperazine-I-carbonyl)-cyclohexyl]- amide,

1-(3i(dchidrardhenihads|dis4-ipsopiopyppiparazinabaat apvibeyeiihexybihyl-urea,
-1-methyl-urea, | -benzyl- 1 -ethyl-3- [cis-4-(4-isopropyl-piperazine-1

Le-dinpnpipeydindxryirhoredic scd diryerd-ehitpnremiciramsing flccatieny!)-

cycldbisaditdrisdpropyl-piperazine-I-carbonyl)- cyclohexyl] -amide, AMENDED

(ﬂ;l ET_14-251-2007 P200705003 ‘ ) )
1,3-dinydro-isoindole-2-carboxylic acid | trans-4-(4-isopropyl-piperazine-1-carbonyl)-

cyclohexyl]-amide,

(4-cyclopentyl-piperazin-1-y1)-[4-( 2-ﬂuom—§henylamino)—cyclohexy’l] -methanone,
(4-cyclopentyl-piperazin-1-yl)-[4-(3-fluoro-phenylamino)-cyclohexyl]-methanone,
(4-cyclopentyl-piperazin-1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methanone,
(4-cyclopentyl-piperazin-1-yl)-[4-(2,4-difluoro-phenylamino}-cyclohexyl}-methanone,
3-14-(4-cyclopentyl-piperazine-1-carbonyl) -cyclohexylamino]-benzonitrile,
(4-cyclopenty!-piperazin-1-yl)- [4~(2~methoxy-phehy1amino) -cyclohexyl] -methénone,
{4-cyclopentyl-piperazin-1-y1)- [4~(4—methoxy«pheny1aminb} ~cyclohexyl}-methanone, '

1-{4-[4-(4-cyclopentyl-piperazine-1-carbonyl)-cyclohexylamino] -phenyl} —ethanoné;
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 14-14-2007 1-(3-fluoro-phenyl)-3-[cis-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl] EP2OO705003
-1-methyl-urea, 2-methyl-pyrrolidine-1.-carboxylic acid _
[trans-4-(4-isopropyl-piperazine-I-carbonyl)- cyclohexyl] -amide,
1-benzyl-1-isopropyl-3-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cycloh
exyl]-urea,
1,1-diethyl-3-[trans-4-(4-isopropyl-pipéRazine-l-carbonyl)-cyclohexyl]-urea,
|per|d|ne -l-carboxylic acid
4 ‘ﬁh&’ﬁ%‘)&f BB BHPRHPEIaL Rl drpugheydratisatianiyl; methanone,

) xylic g ns iso per zines
o L R e
(4- C)[&aﬁﬁ‘léy‘l(‘iﬂﬁﬁﬁmyLﬂpﬂaﬁmﬁdﬁﬁ'@ﬂ?fmﬁgﬂ%ﬂﬂ%ﬂrﬂﬂugﬁﬂchexy} -methanone,

4-phenyl-piperazine-l-carboxylic acid

(4-cyeapenaiRReprobYRPibét i EucsarmbepiLyershexsanizphicks]ohexyl)-methanone,
- G R R BB A TRy Lone
[4-(Z4bginayirbgthyindalitans-4ydolsapipnyl-RIRRFRINGih&AmQnYCHHahexl

urea,
43‘4[’(%5415(14:{1%%1@% bigtsherie-trelrbonldripolohexsikitsphenyl-I-propy
3,4-dihyd I
R oy e e BRI O EIg G =henone,
444@4‘1;5@ W&?aﬂmﬂﬁ&%&E@W&M&?@Eﬁﬁ%ﬁﬂ@}%ﬁé&?@%ﬂaﬁ%@heX

yl]-1-methyl- urea, 4,4-difluoro-piperidine-l-carboxylic acid
[4*(f{tkans%l(nhnsupwpybmpmiazbmll;éérmw@p)dyplpkﬂxyh}l@rﬁrdagzthanone,

]{3 -dihydro-isoindoie-2- carbogé/llc acid

1

raRERRIR BiBE)WB}Béré?f TSI RE ARk R e
and ﬁa?MPJQ&ﬁiHMZE RELFERT afl) olékdd:fluoro-phenylamino)-cyclonexy

methanone, (4-cycClopentyl-piperazin-1-yl)-
[ t
e T s gy
[4- %é{h&ﬂ%é@l@éf&&r@@em
I
{(4- 13%&)1@;3?}1'% QLo *le% lagny @%&%@%%ﬂﬂﬂ%‘éﬂ%ﬂ%) cyclohexyl]-methanone,

4-(4-cyclopentyl-piperazine-I-ca [)-cycléhexylami o] benzonltrlle

[4- (lwaryatqﬂmmbwWazm1wx~is@ﬁ2@pﬁtbwwnemw@nmmm@hexyl]
-methanone, (4- cyclopent -piperazin-1-

(4-is ppropivatins A e arhif E%Yé%%ﬂlfé%ﬂ%\rfdﬁ@hexﬂ] methanone,

I |
R L TR A
4-(44Esbenzephesytaminehcydphexytly[Aayplopenill-pipetazini I-yh-metinone,

anone,
(4-cyclopentyl-piperazin-1-yl}-[4-(4-fluoro-phenylamino)-cyclohexyl] -methanone,

1§_o§;lljopyl piperazmtl yl -methanone,

(4-cyclopentyl-piperazin-1-yl}-[4-(2,4-difluoro-phenylamino}-cyclohexyl]-methanone,
3-14-{4-cyclopentyl-piperazine-1-carbonyl)-cyclohexylamino} —benzonitrﬂé,
[4-(4-benzoyl-phenylamino)-cyclohexyl]-(4-cyclopentyl-piperazin-1-yl)-methanone,
(4—isopfopy1»piperazin— 1 —fl)— [4-(4-methoxy-phenylamino)-cyclohexyl} -methanone,

[4-(4-benzoyl-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,
tran's—(4—cydobutyl-piperazin— 1-y1)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methanone,
[4-(2,4-dichloro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-m efha’none,
trans-[4-(6-chloro-pyridin-3-ylamino)-cyclohexyl] - (4-isopropyl-piperazin- 1-yl)-methanone,

AMENDED SHEET



(4-cyclopentyl-piperazin-I-yl)-[4-(pyrazin-2-ylamino)-cyclohexyl]

14-11-2007 -methanone, (4-cyclopentyl-piperazin- I-yl)-[4-] EP20070500¢
(3-fluoro-phenyl)-methyl-amino] -cyclohexyl]-methanone,
(4-cyclopentyl-piperazin-1-yl)-{4- [ (4-fluoro- phenyl) -methyl-amino]
-cyclohexyl}-methanone, [4-(2-fluoro-phenylamino) -cyclohexyl |
-(4-isopropyl-piperazin- | -yl)-methanone,
[4-(2,4-difluoro-phenylamino)-cyclohexyli-{4-isopropyl-piperazin-1-yl)-meth
anone, 3- [4-(4-isopropyl-piperazine-l -carbonyl) -cyclohexylamino]

fr"”‘b%r{fo?ﬁfiﬂ%Pr?EYﬁsB%bf}PﬁlEae?%ff’lﬂ“f g,ffyflohexylammo] -nicotinonitrile,

trand-(4-vrepthepyy-plreraaniing)- el et} nmsetfandngridin-2-ylamino) -cyclohexyl] -
methatdold;(4-isopropyl-piperazine-I-carbonyl)-cyclohexylamino]-phenyl}-ethan
and[ﬁha%%%eﬂgly %%C)? ﬁ%eo %% 5 %%(yl] -(4-isopropyl-piperazin-I-yl)-metha
e, 2- opentyl-piperazjne-1-carbonyl)-cyclohexylamino]
el aff%é HES ) SEBEPNS SpekgscrmL gme of claims 1 t0 19,
wh @d?ﬁ@‘éﬁéﬁd@@?lﬁéﬁmula | according to clalm 1, selected from the group
consisting of [4-(1,3-dihydro-isoindol-2-yl)-cyclohexyl]
-(4)isopprdipyl apipenpaimd bifymethdhone, (4-isopropyl-piperazin- | -yl) -
[4-(6-methoxy-pyridin-3-ylamino)-cyclohexyl] -methanone,
[4-(indan-1-ylamino)-cyclohexyl] -(&isopropyl-piperazin-1-yl)-methanone,
(4-isopropyl-piperazin-1-yl)-[4-(1-phenyl-propylapiho)-cyclohexyl]
-methanone, (4-is opropyl-piper@zin- IN/% 2- (3-methﬁ)cy-phenyl)
-ethylamino] -cyclohexyl}tmeths none,‘ E ] N
[4-(4-difluoromethoxyphenytdmino)-cycl yI\]RM-isopropyI-piperazin-
1-yl)- methanone (4-cyclopentyl-piperazin- 1-yl)-
[4 4 fluoro- mln clo exy methanone,
(4“(cy fopéh yI p'I-l\gi AN ¢ %AS“" 2412 élmﬂ’uoro phenylamino)-cyclohexyl]
with pretrzine 96 the furptleyElopentyl-piperazine-I -carbonyl)-cyclohexylamino]
-benzonltrlle
[4-(4-benzoy|-phenylamino)-cycl&ﬁé&ﬁﬂ%@-cycldﬁentyl-piperazin-l-yl)-met
hanone, (4-isopropyl-piperazin-1-yl)-
 [4a(eriticxyrd RE axdasdan)ayalchexyl] -“MehBBPRSIiso that R* does not containa
carb%ﬁf@s{ﬁé% 1@1'8%Jﬂé@@ﬁ‘em)a%%ﬁﬁéﬂlaéén@pr°py' Piperazin-

“ndiﬁcyé?%ﬁgéﬁ ‘tP;aEH?@% ARt hihsdformtidyRyclohexyl]
-methanone, )

[4-(2,4-dichloro-phenylamino)-cyclofexyl]-(4-isoprogyl-piperazin-I-yl)-meth
R

anone, trans- N
[4-(6-chloro-pyridin- 3 ylam|no)-cylclohexyl]-(4-isopropyl-piperagin-I-yl)-met
hanone, AMENDEBSH 1- 200%;12607 500: -108 trans-6- [4-
(4-isopropyl-piperaziney carbonyl) cyclohexylantiho] -nicotinonitrile,
trans-(4-isopropyl- plpefﬁzm [-yl)-[4-(5-methanesulfonyl-pyridin-2-ylamino)-
cyclohexyl]- methanone, and pharmaceutically acceptable salts thereof.

wherein s, R, R' and R* are as defined in claim 1 and R%is 2 group as defined in claim 1

other than those groups containing a carbonyl group, ,
and if desired, -

converting the compound obtained into a pharmaceutically acceptable acid addition salt, or

b) reacting a compound of formula IV
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20. A process for the manufacture of compounds according to any one of

14-11-2007 claims 1 to 19, which process comprises a) coupling a compound of EP200705003
formulall O N Rtall Ri ON, wherein s, R" and R1 is as defined in claim
. 1, with an amine of the formula lIl H-NR2R3 Ill wherein R2 and R3 are as

defined in claim 1 with the proviso that R3 does not contain a carbonyl
group, in the presence of a coupling reagent under basic conditions to
obtain a compound of the formula LBn©. Q)LNRla I-B \N 1] ~~ L"1SN,RI
12 R wherein s, Rt', R'and R22 ag§ as defined in claim 1 and R3is a
group as defined in claim 1 other than those groups containing a carbonyl

group, , and if desired, copvertingtr W&{obtained into a
pharmaceutically accepta additi%n\s%a?tk or b) reactimg a compound
HEE 0 .

of formula IV AME D-S [ 14-11> 200705003- -109- 0
Rla IV H2N SN,R1 ®herein s, R" and R"aré as'defined in claim 1, with
an acid chloride of the formula V R6-V

wherein s, R' and R! are as defined in claim 1,
with an acid chloride of the formula V

wherein R is selected from the group consisting of (C;-Cg)-alkyl, -(CH,)p-aryl and
—(CHa)q-heteroaryl, in the presence of a base
to obtain a compound of the formula I-C

| O
I-C
¢ S
\f?! s R
R2

wherein R? is hydrogen and R’ is selected from the group consisting of -CO-(C;-Cg)-alkyl, -
CO-(CHs)p-aryl and -CO—(CH; ) -heteroaryl,
and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt, or

¢) coupling a compound of formula IV

G

H,NT s R

wherein s, R' and R’ are as defined in claim 1,

after activation with phenylchloroformate with an amine of the formula VI

H-NR*R® III
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14.11-2007 Cl wherein R6 is selected from the group consisting of (C3-Cs)-alkyl, _
-(CH2)p aryl and -(CH2)y-heteroaryl, in the presence of a base to obtain

. a compound of the formula I-C O Q)LNR1la 3'0~[1I-CR\WNL~JR 12R
wherein R2 is hydrogen and R3 is selected from the group consisting of
-CO-(C3-C9)-alkyl, - CO-(CH2)paryf apnd -CO-(CH2)q heteroaryl, and if
desired, converting the compound obtained into a pharmaceutically
acceptable acid addition salt, or c) coupling a compound of formula VO
NRrarpin RoeR-Re avidefaiedspRlaiant R' are as defined in claim 1, after

to olRGtivatiempsihahgniichiariprmate with an amine of the formula VI

H-NR4R5 1l AMENDED SHEET 1411-2007 EP200705003 -110 wherein
R4 and R5 are as defined in claim 1, t@)obtain a compound of the formula

wherein s, R'%, R, R%, R* and R’ are as defined in claim 1,
and if desired,

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

EP200705003

21. Compounds according to any one of claims 1 to 19 when manufactured by a process

according to claim 20.

22. Pharmaceutical compositions comprising a compound according to any one of claims 1

to 19 as well as a pharmaceutically acceptable carrier and/or adjuvant,

23. Pharmaceutical compositions according to claim 22 for the treatment and/or prevention

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

24. Compounds according to any one of claims 1 to 19 for use as therapeutically active

substances.

25. Compounds according to any one of claims 1 to 19 for use as therapeutically active

substances for the treatment and/or prevention of diseases which are associated with the
modulation of H3 receptors.

. 26. The use of compounds according to any one of claims 1 to 19 for the preparation of

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

modulation of H3 receptors.

27. The use according to claim 26 for the treatment and/or prevention of obesity.

28. The use of a compound of formula I according to any one of claims 1 to 19 in the

manufacture of a medicament for the treatment or prevention of obesity in a patient who is also

receiving treatment with a lipase inhibitor.
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converting the compound obtained into a pharmaceutically acceptable
14-11-2007 acid addition salt. 21. Compounds according to any one of claims 1 to 19
when manufactured by a process according to claim 20. 22.
» Pharmaceutical compositions comprising a compound according to any
one of claims 1 to 19 as well as a pharmaceutically acceptable carrier
and/or adjuvant. 23. Pharmaceutical compositions according to claim 22

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

_ th§ mggfulatio of H3 receptors. 24, Compounds according to any one of
 clain

EP200705003

599 or s U theh St diRcaeiiias sopstanpest daims 1 to 19 in the
magepounts medmadimgtéoatheors ol claimpitocfitor ofsgrad diabetes in a patient who

is alfoeeapeticaliativeySHRAIANGRR.I IR degatment and/or prevention of
diseases which are associated with the modulation of H3 receptors. 26.

The usk AECOMRAREISACHEIng I &q&%%gé%amfo%% AP490S (6 19 in the

ma rgrcaarati of ngdicamofe ts for the treatment and/or prevention o
dSSHEELWhIBRAFE3LY 8

alsoTpreiving treebmfing itk kalinid&werrihg wgsatment and/or prevention of
obesity. 28. The use of a compound of formula | according to any one of
claims Ito 19 in the manufacture of a medicament for the treatment or
prevention of obesity in a patient who is also receiving treatment with a

lipase inhibitor. AMENDED SHEET 14-11-2007 EP200705003 -111 29.

The use of a compound of formula | according to any one of claims 1 to 19

in the manufacture of a medicament for the treatment or prevention of
type |l diabetes in a patient who is also receiving treatment with an
anti-diabetic agent. 30. The use of a compound of formula | according to
any one of claims 1 to 19 in the manufacture of a medicament for the

treatment or prevention of dyslipidemia in a patient who is also receiving

treatment with a lipid lowering agent. AMENDED SHEET

AMENDED SHEET
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R HRTHAR MEGETEbALPHEYiRidsmIsimy patient who is



