WO 2007/ 080140 PCT/ EP2007/ 050034 -1 CYCLOHEXYL
Pl PERAZI NYL METHANONE DERI VATI VES AND THEI R USE AS
wWob@TAMINE H3 RECEPTOR MODULATORS The present PCT/EP2007/050034
invention is concerned with nqgvel cycl ohexyl
pi perazinyl nmethanone derivatives, their manufacture,
phar maceuti cal conpositions containing themand their
use as nedi canents. The active conpounds of the
CYCLGEEE b R L AERAYER - OFETHREONGS BERAVALAVES AHP iTHGIR JIEshE yiTAFRMINE H3
RECERJIOReVORII8EPRIfers. 5 I n particul ar, the present
invention relates to conpounds of the general fornula
O Rla N-YI RNNR '"Fs 12 R whereinsis | or
2; Rl is selected fromthe group consisting of |ower

a| ky1fhe ﬁ 166dn@ @Néﬁilon %s&kwlﬁéerlll?i @er} hlﬁﬁél deI@ﬂéX}’ﬂ pipdr@M&yl methanone
ower a sultonyl.a
TRy arsiyp e e rac i S eihoson ssaavaiaingyhem gad ther

s aseﬂmimtaadanfsr Bhe brde goappuicdntitist pregpno fn veytdorogemseful in treating
I hal ogenal kyl , | ower al koxyal kyl and
F a@ﬁg%%g i8¥ﬁ& R3 is selected fromthe group
consi sting of 15 -(CH2)maryl, wherein mis 0, 1 or 2
5 and WhearEear, fie piespnt imverfiangrelates 6 sempeinds opihe general formula
substituted with one, two or_three groups
i ndependently sel ected from ower al kyl, hal ogen,
| ower hal ogenal kyl , llower_al kot | ower
al kanoyl , benzoyl, oy SNT O al kyl sul fonyl ,
| ower hal ogenal kyl sul | ojver hial ogenal koky,
| oner cycloalkﬂﬁa* ard | o ﬁxyalkyl, 20
- (CH2) n- heteroaryl4 wherein n i s 1 or 2 and wherein
the heteroaryl ring®is unsubstituted or substituted
with one or two groups independently selected from
Iﬁmer al kyl , hal ogen, |ower hal ogenal kyl, cyano, |ower
APRSRY, | ower al kanoyl, WO 2007/ 080140
PCT/ EP2007/ 050034 -2 benzoyl, carbanoyl, | ower
al kylsdulrf2onyl , | ower hal ogenal kyl sul fonyl, | ower

R' s selected from the group consisting of lower alkyl, cycloalkyl, lower

10 cycloalkylalkyl, lower cyanoalkyl, lower alkylsulfonylalkyl and tetrahydropyranyl;
R"™ ishydrogen or lower alkyl;

R®  is selected from the group consisting of hydrogen,

lower alkyl, lower halogenalkyl, lower alkoxyalkyl and lower cyanoalkyl;

R’ is selected from the group consisting of

15 —(CH3y)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,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl,
carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy,

lower cycloalkylalkoxy and lower hydroxyalkyl,

20 —(CH2)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 alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,
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hal ogenal koxy, | ower cycl oal kyl al koxy and | ower
hydr oxyal kyl , i ndanyl, 1-oxo-indanyl, -CO5

wo 807(0&H2) p-aryl, wherein p is 0, 1 or 2 and WheT/BP2007/050034

the aryl ring is unsubstituted, or substituted with
one, two or three groups indepéndently selected from

e R RSt MBI GRS, e
hal ofelatiedsoxydadel eyakonlkilathosy yad lopier hydroxyalkyl,

-CO (CH2) g -heteroa;g wherein g is 0, 1 or 2 and
wher Bidanflhboxesitdagsk yl ring is 10 unsubstituted or

%2?2?&@4@%@%@ Povor l ol %QFSSZn: ”?ﬁﬁé?l‘ji”t N
penz ey G ST B G A eypsobstituted

and oCOHNRARST woh o2 tenchr RB-et gigapherdepaniden tiheelactedrfoge tower
at om, oy Y}EI ‘égh tl(ﬂ)@éf nald %el?&ﬂgg)ﬁ tﬁ/glgo fl@\%p afk 5( lggepalﬁ%ogl benzoyl,

menber erocyclic iS con
phenthimﬁ@gﬂ§ékuwpﬁéﬂyﬁﬁﬁhﬁ@oﬁ@QWhg unsubstltuted or

substituted b e, two or three groups i ndependentl )

sel ec@@o(QHZéwfV‘?tSWéFYLaWW?m 9 ipfel ot xkyhergia tﬁahe}@@%,ry ring is
IR4 I anSfseait@torf Jubstthifea v@mocua: &Q%lgsdsupagn elliﬂ/dﬂIt g@@cted from
owe

a
and 1ot aABAR kT erdn e e e RN Rl Py
cons beizonh lofer halmgenalladxyydnd lawgt hydnexyaidyl, od ed or
substituted with one, two or three groups
|ndeﬁ§ﬂd§RJ1y0rselected fromlower alkyl, halogen

hal ogenal kyl, cyano, |ower al koxy,

B?%%By‘loge e ie nifraggsy atpam te g tlhéwrea?ﬁadleévﬁ@?m as-or6-
hydr exeyedekad hetélrﬁélycﬁé rlhg‘ﬂﬁe[t iedoiian i hyithhesth oI ﬂirl(}e said IE])henyl ring
phenﬁ rin gf ubsti h{ted or sugstltute entl
e BFNE BSOS FHURHAHEUID oS BaT Bt F e mgfiapndently

al kykgledual fogariowéralieyl, lowal dieyainkylalogey;ano, | ower

al koxy, |ower al kanoyl, benzoyl, Iomer halogenalkoxy

?ﬂ d Hsos\éﬁr:teﬁ] ¥1%§fﬁ§éag%&}ﬂ V\%‘Qn(g{%tlltl %Qf ﬁ:%r 1, lto Lﬂgﬁt R%Jer %IBEenalkyl,

e nitrogen
4-, Bwer OﬁﬁmQWam%hﬁ@féﬂmh@késocycl|c ring optlonally
containing a further heteroatom selected from

R t fBg@leete&ﬁMﬁﬁﬁe@fo®tﬂohbi§tlngaofSU| finyl group or a
sul f E@%T? roup, said heterocyclic ring being

unsu ¥ed or substituted by one, two or three
gr oupsl e gencd i lsybsiel ted tvittl one ool cowieree @kdapls independently

hal Ogg%beﬁt}% 6‘%8,8 goawé%gwl %%%%811 lgﬁﬁ\lv)er%l%? gegg%!iélgyano lower alkoxy,

PCT/ E
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,
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hydr oxy, |ower hydroxyal kyl, | ower al koxy, oxo,
phenyl , benzyl, pyridyl and carbanoyl, or being

wa@ondesHed with a phenyl ring, said phenyl ri nBChEPI0gG7/050034

unsubstituted or substituted Ry one, two or three
gr oups |ndependently sel ected fromlower alkyl, 5

'ag‘(’:":% ngé/w‘?’rhgrdflcﬁég gorio EQ&B%&D ﬁ;gl‘éhglc 241, pyridyl and
are amba@@mhgts and/ or inverse agonists at the
hi st %Qﬂlg%o&eﬁl%@@ﬁpﬁ 31586 eﬁfﬂﬂenylﬁhr%%%substltuted or

h
(2-(4-imdazoly ﬁ | @m ne) is one of the am ner ?
neur St4sHREEA by %1?% twq 6 UNiscHonEs ipfeRengenibyselertst fiog fower alkyl,

t hr oughoutkokhendpslyeene. g. the gastrointestinal tract
(Burks 1994 in Johnson L.R ed., Physiology of the
SRR RRles I ARL B CT o05. Y. pp. 211 -

es a variety of digestive
pat ho hyS|oIog|caI events like gastric acid
secr k¢ emmpquirde of foraiularbare pntagor(ipte apd/opnvalse ag@yistgat the

FPRAMIBE Oteced B9 I3 18ptoPP 179- 185), vasonot or
responses, 1ntestina i'nfl anmatory responses and

allergic r tions 15 hel et al Int. Arch.

A | SR st ElsgaD taulantiet t 585 of 1 i R iaugmiters
bhhns whiefytcamlhﬁed shisyplidieshaesty, & ghilstgan-siategtirtal @@kt (Burks
?%Iel %Illanns%n :11 g e%al fPﬁu 1&o§ye gétil #agtrom%estma? Tr%:t Sl%ﬁven Press, NY, pp.

erior
AlipoRsal Hrswsnlngr@tdatets@r\@rlewmé dlwstmmh@@hgmlo giehllevents like

gef%ﬂﬁcea%lcp&gﬁeﬁlgﬁ 1B{~E:st\{1{"% 'rrR}dﬁlt)P(L%hﬂs &QE'B%V]SPI('CF ﬁﬁ%lal@h 102, pp 179-

i@gwégl@toréﬁsponsys intsaiina Nvélﬁlﬂamt@%sspozw anéalﬁetglcgemﬂons
a@mﬁ@paradl @ Aréh wrefgmtrmha@w %61081 m AB3)NE 18 Ghh otk @S lian
? Its actions_.in R}the ri ?eﬁy
&ésﬁanﬁlga i sgpgltef.lﬁ n itaminereic ce vg]ﬁc g ourd centrally in
thestiarbmamirhillaryhizicld8s ofithe phidteriectepildrypothhBinmscBpinothere, the
ﬁ‘fsﬁ{fﬁﬁ&gl%ﬁ%@ BQ%Q’ pIIO e%? '\Za?lgué Q}iatnplee%%@gﬁzﬁlutlepgtray Op%c. Natl. Acad.

aut orece
SandbA B4, Bél %ﬁﬁﬂﬁ?@ulnagaheet@ynl kesgips N&mﬂé%&& 873,383 of300).
25 hi stami ne from hi stam nergi c neurons (Arrang et

al ., ANRf&ihe t@-%ggent %ggwle]ﬁ‘ g'h%%ﬁnméﬁﬁc@hm%s a@ltlts%k:‘ﬂ@rtls in both the CNS
[ OSCl.ence y e - eter ceptLt.o
%P the PeHPlT ¥ ﬂgpg%h frogdistipet hlftﬁ%mﬁéﬁ%eaéoers 6%9 ﬁﬁﬁa}me PI1, H2 H3

nelHdtre@poims.t ters such as acetyl chol i ne, dopam ne,
serotonin and norepinephrine anong others in both the

cont [l NSOUS EYRLEM AL BE BOELA HKARISNAIRNS). A

as Iun S, “car vascul ar s
a alttpre(cclbtalpﬂé eEPBOs mnspmtwdk inlgpit th}: syPthgsisrambiecretiog 2f

ﬁ@t?amlgé-gom%?’camﬁ{c"f‘glg h@l?roﬁg (Arand & a] hﬁat'ﬁllresf%g] 5[9 k@z 837; Arrang

&metor(Lum Ti mrer menn H eds

oAl g euiesdensedpsT, /@ﬁslc‘@r bﬁgﬁq Astliggerongseiiersy Hﬁd@gﬁptqrsalso modulate
th%qfen@&sar@ oftle€ naﬁaatanstnuﬁtbmhwl @@dcbﬁyﬁ;honﬁaﬂbpgntniaaierc&mm and

t
PR R R R it hOTBE el pp S SR b R peripheral
peoeptoch slehgsasirdibeaseiBlar geept ard gastibm tdstiad tent (Clapham &

|kt dcPniggo | 1! gt H99 K9l R £ 9P 14 RROARami

t . 1982,'1 d . H
g@:ﬁé Mo%mgﬁ%f 98 , '@ , @19 b?ﬂ n | Istamine H3
Receptor (Leurs RL and Timmermann H eds, 1998, pp 27-40, Elsevier, Amsterdam, The
Netherlands). H3 receptors are constitutively active, meaning that even without
exogenous histamine, the receptor is tonically activated. In the case of an inhibitory

receptor such as the H3 receptor, this inherent activity causes tonic inhibition of
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-4 neurotransmtter release. Therefore it may be
i nportant that a H3R antagoni st would al so have

WO pwensE4@goni st activity to both bl ock exogenPCBEEP2007/050034

hi stam ne effects and to shift , the receptor fromits
constitutively active (inhibi tory) formto a neutral

d
ﬁéﬁ%&ﬁnsﬁﬂﬁ&ﬁgﬁelﬁ%e d'l“fgél{egogy n?;ﬂzg) ?%rta tgtgl?{; éa)l ﬁtatggglst would
tlh BavedregptegonFhaotisftyraebath éﬂq Eragaans hlst@mlwftffeats aag to shift

fheBBlordF g its BMaHARBE Lt TAh 9abitd 1Y) ¥RRI @UsSheutral state.
| ndi cations has been proposed. The adm nistration of

ands .- .as. ant ni sts, .i se agoni
ago nlrré‘? Vgld&fmrﬁg?tfci“a?ﬁgg{fﬁ?@?@ mn rt]}i*Fa@?a‘inﬁ’f% ﬁﬁg inffigates the
phgicAsdicet rdlevethss ieteptdre Thaefort therthabparicpotdenainbas 4 di@ebdrug
i.n.and the and t hus y be usef ul
peloboe Bt lsp dROEH RS GR s tRel Ko ch
di sorders i ncI ude obesity I\/asakl et al ; Endocrinol .
2003Thaaimingspagion PFHGR 1i o6 aptagaists, IEVArepRZQNISE, agemists or
Eﬁﬁﬁ Rists -20QAn & e HEBsthle le G GH (BY 8&SU A of neurotransmitters
di sorders such as_ acut e nyocar di al _infarction,

teifte Rtain anghHhedsgpheiygad alil%sap%bél?esusg&% i the treappent of sryeral
debiderst Slhvhpiscaadrs wcmdedjbﬁﬁfyctMasﬂABH@ Eadétrifok 2e031ans,9741-

i l.ogi cal [ d
SR Do Bal 4 a4, SRR SRS T cardiovascutar
disselasepclandhcs i mys@sdiarinfhictoondemaitonad copegpe disorders such as
631910 Seficit Hgg ?&IU@{?; ero@@ll {Iun%% LhE! ﬁﬂér%i%se%se neurological

ers, tron SUC
%wid@rSe%udd awhﬁbnlsr@nan@lemnoa nepsiepsyn Barkinsan fraBseasarind seizures or

é'onvuMﬁﬂls Misot&P naktdlepdy, %)Qu)n gz%s&roirﬁesttlhglr(ﬁgd?lﬂﬁs adstibular
ec rese i.nvention to provjde. sel ectjve,
@Y%f%flpg} sud M@O&%M@é@&%}lg awsagaﬁﬁgqtgon e pgpgrmann, J.

Mede€CBenag90j 3 4-11guch ant agoni sts / inverse agonl sts
20 are useful as therapeutically active substances,

par t 1tcf§'lt!h%1[ dre aH ob i8¢ & tﬁ@%}\rgs&g 11?\52:%]8{1 l‘g]oo f;r%\{/glglts ?&w‘éf d1¥ectly acting

| Seases i ch ar assocC
H@ rﬁ@péqastaotagomlstm respectpelydeyersedgenisispblich antagenissy ppverse agonists

al%lu%é’f'ul as tﬁé@@&ltﬁﬁll}b aLtiv® Eﬁﬂs%késo?ar%ﬁlgrlﬂﬂqﬁE tre¥ntetRand/or
refers to a branch or stral chal n” ronoval ent

Risvetione disersshahich armﬁa%%taqi W&h theaodulatign opHg reqgptors.
twenty carbon atons, preferably one to sixteen carbon

25 atonms, nore preferably one to ten carbon atons. The

t er nin' the wesseiat! deydription thé&ieri@8-akiyKyalone at imrendrindtion with other

r - i . .

GRIALISH s POk PSS A 500 B o
hbydspearbdn yadacal @ftqrm tg hwerdv Cfmban eivaas, oredgrablalory Fo gjxteerpcarbon
Wolld, dhobOp BrebANIPOR: RLONBarBHdafdRiL i cul arly preferred a
stral ght or branched-chain al kyl group with 1 to 4
carb ato | es _of, 30 str ht - chai.n and
br and AR [T aﬁ%lorg% s Te ﬁ@? RY/In Compption, sighyies a
Stsaigrtcuhyin, or Hanitdhled- chsmmutw groupeﬁlth t s ydrboit bltbmsspﬂ‘éﬁa‘tﬂy a

gl%c oL brancﬁe& Sl(q)aln a hex% vaet%l 1 to ca?t()) qlte%oﬁlshe ¢ Xrtlﬁu%arly

IsonericC OC erab
pmﬂer@glt stiprgbt er b]@dchndtd;h)aﬁn alinyd g,’Z@Q)?W@B@ldG carbon atoms Examples of

ﬁSZEQEP&QQFa{nQﬁQQ&%ed 'Cq’—Cg 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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The term "cycl oal kyl" or "C3-C7-cycl oal kyl" denotes a
saturated carbocyclic group containing from3 to 7

w@ 20008018t ons, such as cycl opropyl, cycl obutyl PCT/EP2007/050034

cycl opentyl, cycl ohexyl or cygloheptyl Especial ly
preferred |s cyclopentyl The t'erm "I ower

cycl ﬂl é’i{e %&J}ky&’ogﬁ é:lC CZ c?&ﬁ‘ﬁly? aéi%r%#s g]s%t%ag@& Qﬁ)ocychc group

refers roups as
ofTdfiaing fmm Bdadtcathea artﬁmr lvecthysdiyelgprepat, eyabotortylt ¢pslopentyl,

Loy 3 ko OUREh &idITraeRE) Rieydopififioal Kyl gr oup.

prefierred | ower cycl oalkyl al kyl "group i s

o oubetts ough by ARG " R R el Fiers t tower

dlk glvgeou &l dsyihﬁndalaeﬁ)ot/dﬂe/harem:itmﬂ yhegif\tienh girggenf dter@m o6fthe lower
EIF?}I%oup 18 r%place\(/i%r aacI (lélgz)l(ﬁé%l% ;IIPSA nprg?e{re& 90werg:8%lg%§(loﬂ(<¥l group is

Q@hﬂﬂbmﬂmmvwhnd tert.- butoxy, preferably nethoxy and
et hoxy and nost preferred met hoxy. The term "Il ower

al koTH@ieM"‘aﬂ@&y 1Crer (B iRk TEO- Bnalety R is (8@ afkyl #hd the term
groups as. de |ned above mhereln at | éast

| ower al
dawerglkyl h%asrrpep@g@ﬁs Niehivh significpeeet Biganpley ahjpwergligrygroups are
e.g.hmetmbaﬁ etholy, rapro%)lgkpxsofpgcrpmg r|1 Dﬁ&fx?hf’(ﬂiu}b@?i@b%@toﬁyand tert.-
t hoxy. t.he pr err wer. a
B PR e el S T R PR SRR e cerm
"Iomer cycl ol al kyl al koxy" or
" C1- Oe eyl tavdoplkogalkB” at KoxGs-alkeke £s- Gsarlkyl oneéars to lower alkyl
?ﬂﬁlﬁﬁﬁé(s AP I AR \%%Eéd? %ﬁleéé? BYEoIRe "hgglib );@ﬁ aﬂoﬁ%%tf tm%wef alkyl

yd rogen at ons I ower group
gogPatderipse &yey@ﬂl@évrgmupgp@érﬁa 1X\Hrf:ﬂér?<éror é@lorm@rwng the
ieedrral s yéradIkagiiky 19%@&@ dré 2%&}1@;@%@@%@&&@%&@% fThe
al

term' Iomer cyano or "cyano-C - C8-al kyl ers

| castiog" fffyrrer%wﬁr?laﬁeﬁﬁw At O PR Gy efers o

gwwupmbsygnep$ankﬂnbydancydeﬂ@abbpﬂoﬂﬂﬁh@ehmeogalmOnmofﬂw
RRE gﬁqgﬁ?%ﬂoﬁﬁﬁg re ralcd %3’0109[1&9@%}1@ Pg p{egé{r QH%E n(éJclogfkylalkoxy

cyanoet gen uor|
ewruﬁris 53 opmrzymlﬁeowad | odl ne, with fluorine, 25
chlorine and brom ne being preferred. The term "l owner

hal owemhhay‘lrow@r:yarra)fah@g’aﬁ ‘%m@C@C!ﬁiﬂ(yl”rr@ffe%rtS 16wWerl a@WR Broups as
ro S .as eril ne ereln

e g R e o S o R AR oS b St e aftOFarBl is

reppicatbyla byana ghal o gemorat thepreferedddpabi gyah dalloyl @rarps are

%ﬂkg&gﬂl ags&ﬂﬁrably fluoro. Anong the preferred
% ower- al kyl groups are trifluoronethyl,

dlfluoroneghyl 30 trifluoroethyl, fluoromethyl and
chi of beristy haloger Hrefers ﬁplﬂ}@rmﬁeﬁiﬁ@rrn%mm@ne@&md&r% yith fluorine,

&ﬂ@ﬁﬁé&ﬁﬁmnﬁhﬁeB&ﬁgbmﬁﬁﬂﬁf hal ogenal koxy" or
hal ogen- C1- C8- al koxy" refers to | ower al koxy WO

20074 0140, T CEE00y Q200041 AURUIE AR LETL SO,
tivaph awdefinad kisosy wherein at least one of the hydrogen atoms of the lower alkyl
group is replaced by a halogen atom, preferably fluoro or chloro, most preferably fluoro.
Among the preferred halogenated lower alkyl groups are trifluoromethyl, difluoromethyl,
trifluoroethyl, fluoromethyl and chloromethyl, with trifluoromethyl being especially

preferred.

The term “lower halogenalkoxy” or “halogen-C;-Cs-alkoxy” refers to lower alkoxy
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group is replaced by a hal ogen atom preferably fluoro
or chloro, nost preferably fluoro. Anong the

w@emesried hal ogenated | ower al kyl groups are PCT/EP2007/050034

trifluoronethoxy, difluoronethoxy, fluoronethoxy and
chl oromet hoxy, with trifluoronethoxy being 5

e R R T
giobpieitp bl whapgdnrtem, pisésably feoisfortchiorpympy geferably fluoro.

ARLIEE 1B prlehBrell ARz @ Y loweBAIRYIRrb S L0l HRRH R¥hBxy,
hydr oxy grou . es of | ower hydraoxyal kyl groups

Exanpl f 1 k )
diflyorqiet %&ayﬁﬁ@me%qxwércam%mﬁ%mmthﬁﬁ@upwthoxy being
cpekiyllysprefepiayt] " or "l ower al kylsulfanyl” refers to the
group R-S(0O2-, wherein R is lower alkyl and the
term. | ower al kyl ' has, t.he previousl L VeNn
si gniPT EhRc e EydiesPliolopr Ao gier g I dsiptods
erogps aeddiipkd ab dverweran acleisy baebf brylydrofpeatogrsmf thokeer alkyl

l; . " Cie8: - - L,
R P R A i L A Rl S
hydrpeaagthygree hydroxpethdy dr ogen atons of the 15 | ower
al kyl groups is replaced by an al kyl sul fonyl group,
pr ef Erakly “ariRyifsul’f oribwerAlkyl@tfanial eefé@ko thefi @i ERES@),-,

| ower al.kyl sul fanyl al kyl group .S, . . L
SRRl S RO Ve 88 S s st gy pivghgesificance.
Bxaniplesefrallyddudfgeylairéaydssue €.ampéthylseferysot ghyldfongt.oup
R -S(0O2-, wherein R is |ower hal ogenal kyl and the
t er mpy, Fec has, «ghe [ '
P e A b T
et plkykserowp s asidefinest Breee Mprsin #tdeapl onerdfdhe Brdpegroiiems of the
RiweaBIRYl grofi g i€ Fépldced biien GIOMPIfofyPaRup, Week &1PmBthyisalfonyl. An
| ower. I%(ryl an thel:kg I e al kyl 2 h tq
BB (s fyprefe g b odeg Aty et S bedvrs 2amsevispligngspl
COR, wherein R is nmethyl, neaning an acetyl group.
The Tke mrthbbalbgsgalkylseifeng” bo“Tokher lyrlogam alk@Su ibdmatiyiefers to the

js e I Ed i [ "
BRBER BbIG BIROR f108eesndiorBihe R e palgepratio has
ge|peevieuply givn signaflicaged Uiy exemdiesaf aﬁglqgenalbyl@rl oaykgroup 1s
rwRkodbthrYifod}al ogen, | ower hal ogenal kyl, | ower
hal ogenal koxy and cyano. The term "carbanoyl" refers

to t royp -CO-NH2. . The term"aryl ' refers tao a

ronoba GHE RO e S e i CQr R c BhGelark Fytogger ko

3 treecrinndbwedalkyl” hantde posvicaanyy givenrsiphéidanse Braférngisis a@roup —
i gh l e3s. r 1S a (c in nature.

gr@égé?x{ﬁ tgr(fm' gr{s/ Im(‘)et rl’oﬁdgagm%ﬁ -y {ﬁ%@%‘;ﬁ’g‘ﬁw or napht hyl

group, nore preferably "aryl" refers to the phenyl

gr ouphe g obersooBoelks A EPepo L (bBbeBh whereimHe pheph ring may
bospEsRAY WibstiiREELhPokD {\%‘ oﬁfh@f@érb&p 951? dﬂfen@erlm%fﬁ?ﬁgt%@ from the
rmn (0] [1si.ng one WO r ree atons S ec rom
giouD GPRUPINESHh é%etriaﬂalaé?ww aﬁ?@é@fﬁ@%& yQuR! bajgeenalky. 1

halogenalkoxy and cyano.

wer alkyl

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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sul phur. Exanpl es of heteroaryl groups are furyl,
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

wo boogngdigo i soxazol yl, thiazolyl, isothiazolyl,PCT/EP2007/050034

oxazol yl, imdazolyl and pyrronI 5 Especially

preferred are pyrldyl thlazolyl and oxazolyl. The

t e r r‘ 2 t

UnS gatnllj?%%@ d‘(ﬂgt)é% a¥§r rJfos n(%gn Srgnﬂltl%% W%] @tnﬁ&%g%ecg %ﬁ% L(ymgrlsm g
o twe @b thyee athme éelertt@rhﬁoeethe groag qbns;rﬁlm af mafgegen, oxygen and

QUYREE %ﬂ%l@s{ oﬁié'téi’@é&&} Eﬁﬁs”&}le %ﬁPrPEyJ‘kﬁll eﬂﬁ&)’rﬁll )ﬂyrlfﬂlﬂ‘lﬂ?l
i n¢l ude p| peridi nyl, FI per azi

BVF%FIIYH }H91|1y1 1&;{@5%1&, hquHWI 1sqt%aéqiﬁlop¥atq9]y¥ imidazolyl and pyrrolyl.

Espedianppicthritdlare pyraiaQlthididlylland Bazss@xazol i di nyl ,
mor phol 1 nyl, thiazolldlnyl I sot hi azol i di nyl,

Ej:'”h)a//gfrl% 6{/@?}}1%%%0” %/ ” r?d]fler& 9 5%25‘[31%%% or;ﬁata{ha Hl\{sa{ura%édgl or 6-
tienderndping Wingh can @rppr@@mpeworwttm elpohsysclegied dipn sitrogen,

Qk}%@ﬁ hﬁ'&/@y Lulﬁlguli £ld Xéj&ﬂfé‘(ér rlﬂ_ nElﬁH@}) teﬁfh lapﬂ)'erazinyl,

nber e heteroc |c r
%‘ﬁtné(l mfrrghdlaylr Hrrﬁrr&rdlwéﬂ@rl@&?bwlslarle%zpb@mfﬂr eﬁazo idinyl,

I%bi’dz@ﬂ@iﬁ 1, Y SEINnGT, t}ﬁh&d‘h@fnyl li@f1Eik Solideh y& tmaaﬁtaymyﬁl ic

it Ol o B Aol et PR igmorphoting.

pyprefotredihetylocydlyhigdazpois iptieriginyl gyteaziofdrop ynyyl.

oxazol i di nyl, |soxazoI|d|nyI t hi azol i di nyl,
rmr p ‘?{enyl rﬂ%% éﬁg r R’ﬁ F Iﬂ?ﬂlberg‘li HQt%Po%géll‘yé ring AOpthnally containing

drer hetrerben selotied gp@dytfpg@ PKYE§N €6 ﬁwlﬁrrn refers4o a N-heterocyclic

ﬁH fvl/}ﬁ&ﬂ mak @ﬁﬁor@dlly%ont%i—i’l 4 RMdtler B1tRIBN, ?’ﬂ&;or%ulfur atom, such as
C ] n ont ai a1 up or .a
gr%e{rbnw i Seselon Patgs BT Py agplidiny
flndzoddmymsbtlﬁmﬂlﬁhnql p[pehdm'ljh ®ifeedzaTydayeilpholinyl) thipni@ypholinyl, or
gz%guns uﬁ? ?}% é% & den l'i)be%td h E‘:r§9¥cﬁ’§gn S%ttra}’r\l%r%o(a fulHrrlﬁegroup ora
hdfomgbgrouh’ém@gervalﬂ Hy:lterowlamnng thate@xtyins h oS(€))- group or a -SO,-

%%qF)g%%'@J(M le 1- dxgﬂﬁ(grin@fﬂﬁh%}{%l oq)iol'—dﬁg Amoﬁﬁgﬁﬂ}h T}re heterocyclic

car bano et er ocycC C ri
Hag af@ﬁ@e ﬁ@él&osmtrd of %‘I‘?étﬁ}}te YRGS B8 th rrergfﬁruns .mrlj:pendently
Redcr@ i UdSdria ogén &thg%hiwle@aby @ar@@elow%m;{(d%xyau(yl

h tl
ostE AR 85 AP AL bR BB Thd S os i e nay also
bet@rdenyedlwith & pingyl dng sﬁd@hdnﬁymrgmemrg-umsemlmtad) bi sudbstituted by

| n
L U T N
bgp ganh Bxamplanion gucthmnd@mﬁed heteeacyelicaiin gs ard hdr depglro- 1H-
ﬁ@@ﬁlﬁbﬁhé)&el paﬂryar&s&m&@nyl (-CO) 30 groups. The
term " phar rraceutl cally acceptable salts" refers to
thosg salts whjich retain_the iol O(t]I cal .effectiyeness,
and ﬁ%}ferlt PEY BFaiada et Sl e ety PRElIGER g EIaY B pEtituted by
a0ethietmeahingl thgi thahétyraeycliotrivgrmasentiigese babloee calbenyl (-CO-)
salts are formed with inorganic acids such as
FlryHPochI oric acid, hydrobrom c acid, sulfuric acid,
nitric acid, phosphprl c acid and the 35 |ike, ' '
pr ef Téhfa@rlga "pkr@rrrcv@mtwallza@eptdble anth” oaferame those badls whighhretain the
9§1 | &ffecAGidss a[ﬂrd‘iﬂbﬁé?hgs FGhdsred B s20Q H Q804 Ovhich are not

P2007/ 0500
blolo gically or otherw1se undes1rable The salts are formed with inorganic acids such as

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

like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
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gl ycolic acid, pyruvic acid, oxylic acid, maleic acid,
mal oni ¢ acid, salicylic acid, succinic acid, fumaric

waeood/osaiart ari c acid, citric acid, benzoic aciBCT/EP2007/050034

cinnam ¢ acid, mandelic acid, ¢nethanesul fonic acid,
et hanesul fonic acid, p-toluenesulfonic acid, salicylic

gg{:(}qfc aN'd B%ﬁ(/% lrag%iZ{))gjélQ ]agﬁ?iqnmtaggzl atc{dk ﬁ‘[alt{;ﬂ @ Salllcgfn 5(98 sﬁccmlc

prag, efu@lrarla Acidrtgeinlicadihsric ecid Heenreig eCIéc¢lnIn angiglagig, Mandelic acid,

Qﬁfﬁaﬁ@ﬁlﬂ%ﬁﬁ@cﬂn et'hﬁﬁ’ésgﬁaﬁlg agﬁsﬁtolh&félsﬁ‘l@(ﬁnc QH& s@lﬁ@h@ Qéld N-
limted. to, di um. potassium lith

ReEhEYSten aqﬁieraﬁ élé? JW%%EPP% these saltsgnay; h@@re@éﬂ @”&é’rdﬂli@é‘ of an
fnro@g'ﬁ\nw lgﬁél bﬁalbal%ﬁﬁlc ibagd todiee fréddcidISeltdd@drived Fidhi &dinbeganic base

ts .of sec and tertiary am nes. .
BObAE, RrBEh s B BR it SRSl Pt A PRy, catcium.
Bukstsivnbad aaditinelske. 8alts|decvahiro@sorgande bass mciudp, but are not
@?}I&E&é‘?ﬂﬁﬂtg 'S?hpﬁ’larais EE%E (ﬂ'aq Sd! téﬁ?{@a%ﬁ%ﬂﬁs&tuted amines including
mtmllwymaﬁme éubstlettwhmau@m Cﬁ@hC 4ny1§fsweld bysigiion prechange resins, such

%l%ﬂ}}ysbfhrﬁﬁ{el ﬁlirﬂ&hyl@mﬁ}er ufét mlﬁ@|tif1@t'ff|yleﬁnﬁee$ﬂ11ﬁ%p§'lﬁﬁlune
or.mul a an al so

The canpo
R BAH en YU HE ¥ 87 Roh AN IEPEHBRaiPer B PEbR Ay esins and the
ke fTae b@lﬂpﬁlﬁhﬁf offoautiiadahh ylsabe emsa’alle tisafotd odkwitterions.
E%rnl%?laﬂ¥ Bre?erred Cphrzrllrjlfngeelutlcalﬁ/ ac?epg%‘%é/ sd tg(o:P %)o%]%odqend% %% %)rmula Iare
éwgudhyﬂkaﬂeddwThe sol vation can be effected in the
course of the manufacturing process or can take pl ace

€. 9. TRScdnp SIS LANLRLS AlanNGNRSEARIA, DF RFRILTHESolHtion can
initially anhydrous conpound of fornula

hiRctediip H}e cope of éb%mﬁﬁ%fﬁﬁaeéapr%swy Ce& tkpPhsr e asa

S@isb@leab&@f hygﬁdsld@iﬁs pRipeRiedloog madidlly anﬁﬁ@ﬁm abthpound of formula I
ner s

eoB T mRgrim AP Eoy Ry BH RO R R BrpaRdFprpilpsicaly
aatpakleoolvitee sequence of bonding of their atonms or in

the arrangenent of their atons in space. |soners that

di f f e[%oﬂl@rs{’ he c%h{sp%ﬂ%{%rdi hRk 1&&%%51 Iﬁ&l@é{ﬁ%ﬂ BrmiRe ﬁu?ﬂﬁt differ in
termed t ereol soners t er eoi soners at are not

hemagre pﬁﬁ}j:égql@_ﬁnc% Aakbelan g@fﬁhgf atosrqrdpy the arrangement of their

at@hﬁﬁﬁ SpRE] I§&H@ffs $hat damgl i$ ﬂﬁ-ra@famgeﬁa{ts)fftﬁ@t atalrn@ in space are termed
non- (?erlng?sa e mrrct)r I ma a ﬂt ¢ d
Sé‘?’f%‘?f? ereQgyonRg s ﬁ’?éloég?lf@éfm?g% P an,& R pplrme
atioerbovdee st,antl otereoisoarsr déhat arealon supatimpo@bieanirsor images are
{e%l'ergden%ntlg efsaI or sgﬂl gfnes oh@c ?%5%' % Atcgleooﬂra?c?rﬁg%nde(} to four

vention re oInpo n(ils 0 enera or nul a
@OlRldalthNe SuvstlltuerR‘S N thR:d F&hirpbeerterwher ei n

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

wherein
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WD 2007/ 080140 PCT/ EP2007/050034 -9- s is | or 2; R
is selected fromthe group consisting of |ower alkyl,

waeyorosdiky! , | ower cycloal kyl al kyl, | ower cyaPOBER2007/050034

| ower al kyl sul fonyl al kyl and yg%rahydropyranyl; Ri a
I's hydrogen or |ower alkyl; 5 Is selected fromthe
%rouquggiisting of hydrogen, |ower alkyl, |ower
al ogenal'kyl, | ower al koxyal kyl and | ower cyanoal kyl ;
is selected fromthe group consisting of
E?CI—E)S#?%{?MYPW@ gequip qenpisting ofjower apkyhraclppkyleloner he
aryl cydldikylak NS WeséyahdIRA, Btver %Q&Ilfdm‘ﬂaﬂﬁd Whd Rt@RRiropyranyl;
two or three groups i ndependently seleCted from | ower
lkyl 10 hal pgen,. | ower hal ogenal kyl, cyano, | ower
glko?@YdV@ﬁ%Prgﬁﬁﬁﬁ%yﬁ benzoyl, carbamoyl, | ower
al kyl sul fonyl, | ower hal ogenal kyl sul fonyl, | ower
Ral oiyeeledtkbirym thk gwep coysibtied diblydideexy and | ower

hydr I P - X ' ' or
5 oI WeR afkll 1o RPN R0 08 Mkon ST Eidlofier Sploalin s

substituted with one or two groups independently
Rel eistsalected Bam the erameongiptig of hal ogen, | ower

hal og L kyl, cyano, lower al kaxy, lower al kanoyl, . .
benZOiH2 e A HalSTFD T didbr 5 PiPater i e arplyfigis Undubstituted or
hal ogesatikeyd ®ithoasytivo drohvee grdupk agiepal deody seldceatieffom lower alkyl,
cycl gal kyl al ko and 1 ower hydr oxyal kyl . i ngdan

1Y ox BB R PRy M LA S iowg BRI o,

0, lcagbaoghnthwehelkgisnlferhd lawshatdgegalkgsulfesyh davwar iabgenalkoxy,
or SyRGL LY LI SE, £8 dPSxyhiRg£e groups
independg%t§§9%§$é§ieg’?W&ﬁgioﬁgé 9élkyl, hal ogen,

| over(d1) QeeRA aky | wh&¥iaHis 0 PYES ad KRX¥in theWeferoaryl ring is

al kanoyl , .benzoyl . .| ower. hal ogenal koxy .and | ower

hydr BQ%/PA%SRW‘?dZ Q%b%@l@%%&%%&%}|g,r0%§él?%t>ﬁn%niﬂ§ sgjectqd from
or 2lcwed alMyE helogert, hewdrdiabyseadllyyl, ¢yang, lower allboxy, lower alkanoyl,
O by S A I T BB v

y seféected
| owe haleg¢radensl lkytr, cyclpatglaldoayend kivieo kydrokynler,
al kanoyl, benzoyl, | ower hal ogenal koxy and | ower

hy dr Bgaylkl pxo-#enylcO- NRARS; or R2 and R3 toget her
with the nitrogen atomto which they are attached form
a 5-P-(68p)- ered heterocyclic ring that is

condense i th henyl .ring, .said phenyl ri being .
nouted: il BEER pit-ddrymengte e i e o ibstiured
gr oupssulstdepehdinbhy, tws ek dote groipoimdepamelen @y seldcted| fome lower

al ko y ARG D&H, SRR ha kDo A IR/ QRO 40 EGHRH B GRAIL benzoy,

lower halogenalkoxy and lower hydroxyalkyl,

—CO-(CH23)g-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 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;
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-10 R4 is selected fromthe group consisting of
hydr ogen, |ower al kyl, |ower hal ogenal kyl, | ower

wa@bdoongahkkyl and | ower cyanoal kyl; R5 is sel eCP@IEP200T050034

the group consisting of |ower ;alkyl, 5 aryl
unsubstituted or substituted with one, two or three

ﬁft oufg%el&g cg \f/%\gfr’l]ldtﬁgltg}éﬁé) ﬁkﬁ?x{ge IOJQe Cﬂé‘@;& égipﬁyIOWer halogenalkyl,

al ogen, ‘ower
|omeb“@rwaﬁ@vadw@hky@ynmnpdkér halogenalkoxy and
| ower hydroxyal kyl, and | ower aryl al kyl wherein the

Rﬁenﬁke%a&ﬂﬁHE%hggr gﬁ%ﬁ§&ﬁﬂ agred or substituted with
one or t groups i ndependently sel ected from | ower

al kylo"ehak¥gen, 1 ower 10 hal ogenal kyl, cyano, | ower
al koxiyl usobeitu el oarotystitu tbe wizh ine, tlmvmrthllealgng@n &iddepe(r)dently

an d | ow?ectela)%d i(d/vg Ir %ﬁ(\xh h%Lo gen.d RA}owerql all:\)o ﬁe{u‘ﬂﬁ elt ca/a%lo VYIower alkoxy,

nitrogen a are
4- 5-lowgr albanoy‘l’ hrrem@eflr édvdnénabwgdwlmxycarrd lngelolpxdronaﬂdyy and

co nt fiwat Q@/la@(f WhERGT th@%ﬁl@ﬁ}q %%%%ﬁdqu{sﬁgstﬁéte& bP gﬁbstltuted with

ni trogen gen or. sul a sul

sul fon?‘l‘e ‘grtWGpgrO‘ﬁéﬁllﬂldQP@P%eﬁlé]dyﬁélP‘Ftéd frpRgloner Higyl: halogen lower
unsubskdlb ganan&yp 5ya$1@b§>wef bk 8Ly, RYwed Afkan SO zo§1NbGer halogenalkoxy
gr oups nphgp %ﬁ felected fromlower alkyl,

hal ogeff* FBE Y5 cyano, hydroxy, | ower

hydroxyal kyl , | ower al koxy, oxo, phenyl, benzyl,

ﬁrldyl and carbanoyl, or 20 being condensed mnth a
BharyR’ together with thqah&ngdn atpmgo ydiicigthensughstachedtfedn er-, 5-, 6- or

substi
e o AR e i S AL AR it
and PREY WHOEER oK ¥IN\PT sEEp A ABfIBYIEHPY R O hay @ew group,

Pref egid ﬁdteﬁfc@clﬁ:qwdgsurgﬁb&ﬁmu @ subsaaged By Hige, 1o bhﬁlree

present 1 nv rel 5 R3 ecte

D gh e Eprianty T o Ty e ket oo,
2 antydvoey,dowerthydradyylkyl lovgr hlkoxy) subgthieh it Behzgl; pyridyl and
subst.j %5 9T yith one, two or three groups

|ndepen y selected fromlower alkyl, hal ogen,

| owebeinalkordanaddyith a ohemd rmg{ﬁmpl@nklamg befirgnestsubstituted or

al kagoyioutBERZOYd, (wé @f ﬁﬁ‘g@gﬂ)u s 1&1@%d@1{tﬁy§e§weﬁ ‘P{'M lower alkyl,
| ower hal ggenal kyl sul f onyl” T ower hal ogenal koxy, | ower

30 clresalleyy andbgeeand | ower hydr oxyal kyl ,

-(CH2) n-heteroaryl, wherein nis 0, 1 or 2 and wherein
uhepiheinataaicylly docergabls saltdniserbst i t ut ed or substituted
with one or two groups independently selected from

| ower al kyl, hal ogen, | ower hal ogenal kyl, cyano,

l om%gﬁ%%:?%%&%@%nd@lo% A1 1 &%W& to t}{Pp?eQQE 19\%991&19, wherein

R is selected from the group consisting of

—(CH3y)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,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, carbamoyl,
lower alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy, lower

cycloalkylalkoxy and lower hydroxyalkyl,

—(CH2)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

alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl,



-11 carbanoyl, |ower al kyl sul fonyl, | ower
hal ogenal kyl sul fonyl, | ower hal ogenal koxy, | ower

waeyoosdiky| al koxy and | ower hydroxyal kyl , i ndaprgT/ER2ed7/050034

10

15

20

25

1-oxo-indany|. Mor e preferred_aLp conpounds of formul a
according to the invention erein R3 51is

af %Hﬂq%lk IWSI %lﬁ'gagg({nly ﬁ'%\lf% o g%nﬁ%yl%ﬂ@ﬂ?léﬁﬂ%& ?hl% g&ﬂlﬁ(oxy, lower
t oxslagtkyl <§@agdéuw§hwdﬂé@@hﬂently sel ected from | ower

%Hhﬂﬁ@ndhﬂ&&%%ﬁmuhOWEf hal ogenal kyl , cyano, | ower
al koxy, |ower al Kanoyl, benzoyl, carbannyl | oner

al kyl sul fonyl, | ower halogenalkylsulfonyl | ower
haI Ogﬁlﬂ@bﬂéﬁ?ﬁéd Ar ©¥&h poriyis lo® edrieiull :kﬁbﬂl}dirég’}t@ theweention, wherein R
PGl et & 88 Po®2 Etd BPn P herERERFYE ™ Rhigy s o
hsstu(ﬁe;d vhtlm pné, tandr Wiree gionps tm@elbmltdentd)jascjﬁlctedifrcgn laver alkyl,
HAS NS id eﬁlrz‘% 2%;{(} i, aﬂéo‘i{? éﬁﬂﬂ%ﬁg elgzro?f" Qzﬁrbamoyl

|nd pén from

losge akmléulég@%dww halogegalkgsulfasmue ﬂovgﬁr&lelo)genaﬂmm Tower

&ckang¥IkoxRana Wber hGard$: me?ﬂl | ower al kyl sul fonyl,
ny

I'ower = hal ogenal kyl Sul f0 | ower halogenalkoxy,

| ower, ¢ cIo | al kox @
or of 815 86T U5 APOANURTGH PO HA e Ry-paroty
wh&lielid) mishie il er @any whevdive theihretanoarsl g g it uosutRtianel whebeitnted with

I)ltfeemht%}o %rglgge%lhdéﬂeﬂg%ﬂt& ?%Zf:te&jﬁjon%o{?wef g’lgglaﬁz? V\%An lower halogenalkyl

unsubsti
tyadepewaenkoxy, batee ekedoyl fireo e yl.owweanzdyk o wertdk nyl lower

h&l\/}gé'nah@' sﬁﬂ&ml 1K¥kp haqyg%HQJkOJ(}QWer %kl&@ﬁﬂl laIkQWnd lower
anOﬁ ) benzoyl, carbanoyl, |ower ‘al kyl'sul fonyl,
ogenm

kylsulfonyl | ower hal ogenal koxy,
Iomer cycl oal kyl al koxy and | ower hydroxyal kyl .
PrefEﬁﬁ@ﬁﬁﬁﬂﬂﬁﬁMét&@pmﬁﬁh@ﬁﬂﬁdﬁﬂ@fw&@ﬁﬂURﬁml of the

E\;riﬁig&hﬁt:gnove fge%anvls 0 Wg Pnéa Fvigylielngtrhecl:ll\{gfoar r1nI g is P/%ldyl or
@@Wb%@ﬂ@@s@@tﬁd@z@@smms@m oneb? twe gicgips aid@pcreistnﬂy erdacted

180848 A0 b sh! 13G, EIB éi{ Ryarlo0 ahikxd, o 1
o PP S PP N RIF Crarg? s B o Piifanon
enzoy carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower

halogenalkoxy, lower cycloalkylalkoxy and lower hydroxyalkyl.

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

formula
N /ﬁ
3 K/ I-A

wherein

R'  islower alkyl or cycloalkyl;
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R3 is selected fromthe group consisting of
-(CH2)maryl, wherein mis O, 1 or 2 and wherein the

W@eoo/08G1m@ i s unsubstituted or 5 substituted pT/APINBYS0034

two or three groups independentdy selected from| ower
al kyl , hal ogen, |ower hal ogenal kyl, cyano, | ower

b ko; r hal ogenal koxy
and ﬁéﬁgégﬁﬁé?géggﬂﬁ%fmng%%éﬁﬁmyﬁ% éﬁoaryl wherein n
i s 0lower alkyR lawed mﬁ@aﬂﬁwlxlhwem@k@fy@&rywndrlpwgr ¢ygnoalkyl;
unsubstituted or substituted with one or two groups

Rhdepeneasd hyms@k efdupdohti®mg KO | ower al kyl, hal ogen,
| ower hal ogenal kyl, cyano Iomer al koxy, | ower

al kan(ﬂﬂg)mheﬁ,z\ﬂhlérelnhﬁ\iﬁl 1ho2a@a vt ek€ix yheadidll dirfyvve insubstituted or

By :j sS s?hul%%ci, Wgh gﬁa, rr éli]r%g)%o_él%gﬂ(ﬂgﬁ%f q%‘at"i{ gellécte%orme il(g]wer alkyl,
unsu ballog«tru ﬂcader hab gemallsyhbytnd, bdved aiaxly, lower alkamwybbenzoyl, lower
threﬁagé ?Qﬁgﬁgg k ﬁa@% gcted fromlower alkyl,

halogen yano, |ower al koxy,

| oner Gﬂb aﬁ@%foarﬁesﬂﬂ&éﬁh m is bolf\@f 2 had %&@ﬁ‘ll tlﬁ@m&e?d'bgyl ring is
Iomer drox al kyl, . -CO ( -het eroary

g
is oun&u ftusecgrcroliish e Wl&hr@lq%tt&fp SEPYPS 11?4eﬁan4eélﬂy selected from

unsuhsidr Ta]J’l'yE O alokers Ubsdri Haldgemlalid1] dya@aeowér dINsXxydloddPslkanoyl,
i nde endeg \% ﬁ» ect ed fronHVZO homer ryl hal ogen,

| owe E}O FAMRYE S zi‘?foandl SWeT " éilr?(’g%@( Yol ower

al kapayl ., benzoyl, |ower hal ogenal koxy and | ower
hydroxyaﬁk and -CO NR4R5; or R2 and R3 together
\Mtr1@@qcﬁk%;g ) atomto which they are attached form
a 5- red heterocyclic ring that is

c onde@@ @&y Lmrya vAREAY b i ,N%r mnddvm&ﬂyﬂle ir;yngn ¢ ¥Rnsubstituted
belng ﬂﬂ%UbSt tuted or substituted

thre fiped Wik pRRdRAOF wrg%gr@epwdw%ev eC%ﬂdeWm lower
| owenlksd, k@]mgerﬂntdvdﬂaﬂameﬁaﬂ(ﬁdeymso seveaciiedyfloean dlkeoyl, benzoyl,

0 ogen al kyl, | ower
%a|gggﬁéﬁﬁ°ﬁ““‘ MQMP&bxywﬁﬂxaﬁF%d Io&er cyanoal kyl ;
R5 i e t
Al kgt ORI gt 2%9%*&*?%%58#19 P80t B Moth 1R RY e
or t Hﬁ@@sgfr%@p%r URgEpieA et o ordwp @EquRg i depandenili selected from

al kylowdn @]k@/E ﬁﬁlo é@@@\ﬁerhﬁld%g AR kc\/Silano qaﬁﬁ%ﬂqu?vﬂ%'éver alkanoyl,

al ko z 0 halogenalkoxy
and i%%@e/ {? Oxya%i 1}2/1@617?’9’ yugnd

PCT/ %é950034 - 13 lower aryl al kyl wherein the
pheny ndy be unsubstituted or substituted with

R cf)k t:]g%}h&r \Wﬁ’ﬁq 'IHQSEe% ASAL Y3 GE) 82 b HPal OMEh 5- or 6-
membered heterocychc 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*  is selected from the group consisting of hydrogen, lower alkyl, lower halogenalkyl,

lower alkoxyalkyl and lower cyanoalkyl;

R’ is 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
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hal ogenal kyl, cyano, |ower al koxy, |ower al kanoyl,
benzoyl, | ower hal ogenal koxy and | ower hydroxyal kyl ;

w®2r/08M4@nd RS together with the nitrogen at oreT/BP2007/050034

whi ch they are attached forn1a1f- 5-, 6- or

7- menber ed heterocycllc ring op ionally containing a

furt |

sul f %rwer %{3& ?&1}8/1{91? E)%Elg)? rlarll gs 1 l%nlir{ sﬁgs?%uteg 134 gﬁ%tl&lrted with
het er oesd1 to;VOrgrwg)sbederpgn@mﬁlmglwt@cbfrem lowesallsylt halpgeaglower

by onepqib g&a 1, Eﬂfn%elowép b QK Rswdr RAGRE fldl%ﬂtzl)yl BkLEA16nalkoxy

fron1|omer al hal ogen, Hal ogenal ky cyano,

hydr ox3d lo¥geh Wﬁ9€W@%@alkyl | oner al koxy, oxo,

phenyt , benzyl, pyridyl and carbamoyl, or being

condensed with a phenyl ring, said phenyl ring being
RhsubR? fokethedwinh thestitysgdnt adi@do Imhidntdey treattachedfoee a 4-, 5-, 6- or
grou I

I one ?Sm%:ﬁgér&? H&g% g%ﬁlcqrﬁl I"% o(i)ttl% al%%r%niﬁlgle f&llt# iy heterg'éom selected
acc efnoabmérog@n togygehewréalﬁur @ﬁlelﬁeylr%@lurc@rr@@dmg gpup,

for mS'Al@ hEteﬁfcy&lﬁ%nfg lﬁ:ﬁ%ﬁnsbﬂé&ﬁﬁ]{eﬂ QR &Y. sﬁt&mﬁbﬁ@ $w@br three
fornmula |- wher el n

is selected fromthe
cons ggﬂupﬁ @%Pen deeilp yslectrdyirom \pesraiyl.hajager, haiogsmlgylaw&no
wher ﬁydrokﬁeo‘ﬁéryﬁydfd)@@]kyﬁ lowes Wiksky, owd gthedyl, betdyl, pyridyl and
substlhute Mﬁth one, two or three groups

|nde %'@@ﬂy selected fromlower al kyl, hal ogen,

| owe belhglcolgnhmaetdwith a phiamyd ringm@rpm&hk}amg bdimmgwarsubstituted or
al ka

hydr ’S‘L"% Rk faﬁ § B e B BPERE SRR MR loper all
or Z(Hﬁﬁa%ﬁéYém hﬂﬁgmheteroaryl ring is unsubstituted

or substituted with one or two groups independently

sl pedrBdcdutionmly 2oeptaekallliktbof. hal ogen, | ower
hal ogenal kyl , cyano, | ower al koxy, |ower al kanoyl,

benzoyl, Iomer halogenalkoxy and | owner hydroxyalkyl
gpd f Iérre?mfela clomRou fgfllornr}{%rleoff?hr red ar & 1nven 9qsflear\(l:\§%gound§s of
fogm@]a RAovh@eariy lmaéercmdrfrqm ehfaglyhp pomﬂ@tmg Ofﬁhenyl

UnSUb(%Ht Uty tl'otrlit Webdin Oy ]] E\% QUnd¥sE&ited or

gr oups |n3 ent ecte rom | ower
hal ogetityt rth R&E- dger%ﬂkryp eroppa Hilepersipatly algessdyfrom lower alkyl,
| owe hal@lg&a Myerhalke %&gl , cyhi@YVEwer Bt Y EBAEKAKIN 3N Benzoyl, lower

| owe r gxyal kyl 07/ 080140 PCT/ EP2007/ 50034
-14 hf‘lgé X raddowet 3%16 ]%ﬁ]ds of formula I-A

wher e(ladhdz)h}%eteroa (l}Ql)lér n I}lelts Par é’ aﬁd ﬂ@r%lrne Bte{ atrﬂ rin ing is

or 2 erel 8ter dar Y1 - f I's unsu
or s ubsthsuuutt@zbnmub hltuwd avidr ortevo tgp @upg)s iimdbppedeidnts¢lgcted from

ﬁ:: gﬁ;evﬁeg | E&F'ﬂ‘a ogYE rlo@érﬁ%ioge}?ﬁi(ﬁg(%ﬂno 10W&  alkoxy, lower alkanoyl,
%enzoyl Yower halogenalkoxy and lower hydroxyalkyl, and

indanyl.

Especially preferred are those compounds of formula I-A, wherein R’ is —«(CH,) -
aryl, wherein m 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.
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cyano, |ower al koxy, |ower al kanoyl, benzoyl, | ower
hal ogenal koxy and | ower 5 hydroxyal kyl, with those

weomwposnds, wherein the heteroaryl ring is pyrPdyEP2007/050034

unsubstituted or substituted h one or two groups
i ndependently selected fromlower alkyl, hal ogen,

! owelr—\lsg ?k&%%ﬂr% H)mlpgﬁﬁ?&oof f&%ﬁ I- % W’é%/em kﬁysve {)CH%) -heteroaryl,

al ka hal'ogenal’kKoxy an
wirenetrmy #l Ok for 2@e¢1 rw\@le@pém hgrdrgargh raf gis rle&ilbsmufterr eirapstituted with

BROMR or B 1RUE RAISATRONALS O oher RKOSRAbad AR heMgenalkyl,
ar e on”poun s of fornula wher ei n

@@P%cl?@@r kR (e @B%wléz?ﬁérsérlpwgr hflogengikpxy and lower
h@oﬁ}@h@) Rvittt those wMGFRInds, Pvlieseif) thelhddérozrybiiflg whgrigiin

upsubstituted or substituted wt
b o el g Bt AR el aneins P ldeBlF et g tower
hleylehalo gdnk {dwer ha]logrge\ﬂkyl lcgavar, 1dvedr akemg | lkwér, allcapagio benzoyl, lower
y wer
bR Ay (LS aPLsAR bl PPy el
-CO (CH2) g- heteroaryl wherein g is 0, 1 or 2 and
wherei n the heteroaryl ring is uynsubstituted or
subsOiftiRE MR ¢f RIRETEE comBOgBIShG e e gy are the

s@hpeird of feemuld QWelered RY Is,sclBabogem, the @ip consisting of
hal ogenal kyl , cyano, | ower al koxy, |ower al kanoyl,

benzdy0-(Ch-@apnlkighl ogenal koxy and | ower hydr oxyal kyl .

20 In case, R3is -CO (C3-C8)-al kyl, those conpounds

of ferOuICH),-aryk wheren ppy @flerr2eud wieeeigitine aryl ring is unsubstituted
(C3- BBy &ghlﬁféd v%)hﬁ Bhé 1168 ok HRRE &Q?lb? 1n'ﬁ%r{ﬂ?l@ﬁtl§)§efe‘cﬁ:ﬂrfﬁgn lower

corrpoun are t ose corrpoun S
pr es@kkyl. halagemiqve halgseradiy, axane.dowaaliioamlypyertlyanoyl, benzoyl,

wher @jwer Balogefhikoky@hd Zovaddthywhagdiyl, &die aryl ring is
phenyl unsubstituted or substltuted with one, two or

t hr eeCOF@HDS,-hardae, del’[ﬁrem q25 O,SEd)Iez:ilﬁ;ﬂwﬁdSreim th@h&eroaryl ring is
al kyl| hsu%' lltug S or uE‘s’ﬁtuteP ngle neaorlEX/l gre?\é)SQ% e1pen enth/ selected from

alkoxy ower ano nzoyl ogenal k
and lowerlkyy djabgrjraﬂ(boyetr hafergef @ksdm}yno,tlh‘eerrﬂﬂemyl lower aiganoyl

USRS, SR IR ool

i nde e rom gen or "l ower al koxy.
Al so preferred are conpounds of formula | of the

preSf 3¥en%336g%$g)a&ﬁgﬂgﬁﬁcﬂﬁP%mﬁh(iﬂapuﬁagwanune

phetdreidnwh&reinh@Larp-atkyl siphifigs isspropylsubsti tuted or
substituted wth one or two groups independently

sel eﬁlﬁr?}seirfprrﬁg?]rggé}ﬁﬁp Vt@d% gp 7418§eoc]0%§10|§1%é glp 1%9193 aq QQI?e “present

-15 al'k
mivksan, wheeer Rals kélﬁibWHz)b@n\zlovheremmme 0, 1 hlal @lgewlabn@tmye aryl

ﬁﬂ Q isl ARV utﬂ)él% s?ﬁ‘tyt@(!l ky éumtéae\gllt}g bRURWObr BIrES ﬁ{)ﬁﬁéjm dependently

ounds of formula accord |ng to the presen
re#ﬁ? U loave Alpddel chehsdewrdga Qﬁenrllsrlneraaor lowgidktynlogsr
hI%andyDUNRATTE, 16wet hafteeralRoky drdl 1bersitldestyelityf. PRiferabig, the phenyl
ﬂfgg ﬁggﬁgﬁﬁ%ﬁ tvrllitrl]lgwi%]; orl?éi (ij\gvg aF ﬁirefl: gr\é%[r)s %ldléﬁleln’derllt?%{ected from

halogen or lower alkoxy.
Also preferred are compounds of formula I of the present invention, wherein R’ is

—CO-(CH23)g-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
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| ower al koxyal kyl and | ower cyanoal kyl; R5 is sel ected
fromthe group consisting of |ower alkyl, aryl

wap®aositiist ut ed or substituted with one, two orPCHER®O7/050034

groups i ndependently 10 selec{ d from | ower alkyl,
hal ogen, | ower hal ogenal kyl cyano | ower al koxy,

a 0
AR RN p RSN ol AL AN RRNELR SR o, over
bﬁegﬁ}ﬂaﬂqomgmdé@iweﬁélydmﬂkyhtut ed or substltut ed with
one or two groups independently selected from Il ower

al kyhnothet &88p of Eﬂe\f@fed d&ﬁ{&gﬁﬂ%ikﬂéfmuﬁ)l%e&rdin%\w the present
al koxy, |ower al

enzo k. nal k
BCA 45 MR £ P BU AT TS R, ot Cah g a5 Wherein
Rogeiskeected frbmt the gfuutprcxogam@t iyt gah) 1ch'e1t dileyl, latver halogenalkyl,
attaf:hed Xrg}lk land werc anogﬁd 7- menber ed heterocyclic
ring op ronal ;7 con A n|5h Yurther het er oat om
Bel exstseldctedfromthﬁgr@@mnm@tmgﬁn or sul fur, a sulfinyl
gr oup R aysul fonyl group, 20 said heter ocycl ic ring
bei ng unsu%stltuted or. substituted by one, two_or

t hr e@ryl yrubpEuied @8 pebitiaHed yith onedpeP thismrws indgpradently
hal ogegiechalfRge 'Itﬁbl/éﬂéﬂﬁyl QY RY3en, IO\R‘Mdfa nalk V‘@ﬁmo lower alkoxy,

oy ayloshitkanay APt e pdlog &ﬁﬁy B trgpyalisl and
phenlplwer airytplkys auihdrephﬁlmplhemyl mgp ghmedyig wnsbidsidted ot edbsatuted with
25 su bgﬁ (grl'l[(xz%dggg%/p es?{?&ge{s&‘é%t@ eltea&? ﬁrf)%rlﬁ%&s ?lkwah alo 0850 blower

[ ndepen rom’lower a

and hahaiggma eeangy lofaer pliseixyatawar h&an@ﬂphﬂmﬁdﬁ lofver haIOgenalkoxy
for mul zhd oW BRI RbRYaR31;i S - CO-NRARS and  wherein R4 is

hydr ogen or Iovver al kyl; and 30 R5 is selected from

the r¥§consisting of |ower alkyl, phenyl

RhaitbR folgethedwiol tieulisd gdntat@@l th&H%mﬂhey afle\Wta€lfedtfbifi@@ 4-, 5-, 6- or

R TN T T R e —
| owe froai kiamgw,,oxpgnpmy]fur hemlﬁnylryblqgemahﬂbmyl gnﬁip,
! Omﬁﬂgﬁg{d’a&?& St be%@qu%ﬁb%gﬂﬁﬁﬁ oP ﬁé&“%} 01%] & gpthree

t he unsubstituted or substitut

Wi t hgm’ql@s mdep%tsiegﬂwé@tqdﬁa@péw@rrﬁﬂw hadq geethadp gep syl cyano,

|0V\Eh<ﬁ“§'1 k{10184 20025 053RAH0benzyl, pyridyl and
PCT/ E 0 %/%SOoﬁm%G&ﬁal ggrgeno 38 qglsaglo enIZy pyﬂ yan

al ko&¥, aWBV\lePr al kanoyl , benzoyl, I ower  hal ogenal koxy
and being codeaiaixyidh kjphenyl 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’ is 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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Especially preferred with this group are those
conpounds of fornmula I, wherein R5 is phenyl

wap®aositiist ut ed or substituted with one, two orPCHER®O7/050034

groups i ndependently 5 sel ect e% fromlower alkyl,

halogen Iomer hal ogenal kyl , cyano, | ower alkoxy,

| oner n y

| ower %)'%ﬂ(ﬁ %ﬂtﬂ% M V\}l] ép %glﬁ%ﬁ?}gg\%ﬂ%gﬁ, lo%ldhalogenalkoxy
phenyl m&lywemhmremﬂwhe phenyl ring may be

unsubstituted or substituted with one or two groups

| ndeBﬁi@éﬁﬁ ﬂ)ﬂéfeﬁ%ﬁ%ﬂﬁﬁlsfgr@ﬁ@ hiRWRS se@bkpoun adfA88Aula I, wherein R’

%x;?v%'s enaﬁfwr' S‘]Ibé'\)}lxﬁfedh‘ﬂfhlog%%@ e '855@1 %%r'ovmfeafiependenﬂy

Mditdd)fy’c&h K(yxber alif/], hatdehe rowereh al@enplyncian of lofver atkidsay, lower
anoé(g orl)vcelar{,\,ﬁy I%fgrlt;alrlll?%zaz{ned &grf 1%635 royfyrflllé(lyy\'{gr wﬁeliehnFﬁ is lower
phemyb@eah wat:mm the pheyl a:imgtntr@ybeam@umtlﬂacﬁ edsftotimted with one or two

gr @mdggenﬁem%c%q fUeh RS i r}/}‘ (l:lafo' &g 19\9&' }&'ﬂ?éehéﬁkyl cyano,

Paini further heteroato &cted
hwef alseny: ng&@n oyl _enzpyly lowsr a%ip g@“ﬁi}‘lOXY gmé &%W@rhyéroxyakyl
sul fonyl group, said heterocyclic ring being
u ns uB@ﬂtlhdriﬂo@@j comm ps U d ftfoitngdla Dyiccbbdiap e thTe\Aﬁ)ve!ﬁfloﬁ afeqgreferred,

Frgg'lslﬁj isp @glggﬁgta}zg |w§1%}eee:§f§e%1cf %thlg%cﬁ t}bv%é/ nifrogen atom to
Whuthchh%ad.rk yltachkdvwem atk ox\; oo ifmerpbmn@/ h¢te1®eydyclrm g optionally
e
e 00 IR 1y 08, R EAGEOSER 1 g
gr@@ﬁtqr agelsenyl aspunn&ald h%@fOGYChF ting@degesuysebstifeead ena@mmuyed by

56, 8%d 8?tlfré@§¥bh9§"ﬁﬁe§"én'ﬂ¥ﬁtly fJeI%WéH fidhnk R%der @ﬂk?l hglggen halo enalkyl,
halo n (gerr re t co ou aIF
dﬁ%"Yt Nehvdrayaiydaver alfiver eraV.lr 1 pyrid and
tﬂbﬁhhﬁ[orwl th the nitrogen atomto V\,hl ch they are

ftzlt agon(%nse%r T pﬂ nyL £hig Cys(a: d. p%enyl h Soeelnecl}nesgbgtlrtgted top Substituted
gro p consi st |ng of %ho’l |§er| i Ml
pyenoltwelion élrefagrepamdemnnpetrtazsebetedém locwen elkah tbwer alkoxy and
hhbanor phol i ne, said heterocyclic ring 25 being
unsubstituted or substituted by one, two or three

grou i ndependent|ly selected from| ower al k%/ .. .

hal oﬁ%e PreigrEsderiatheyrrmpey AduOf fAgray gt pccardipg to the invention,

M&eﬁ?ﬂﬁiﬂﬂﬁf to Q@M\&rwulﬂihlé@)ﬁtm ge@ﬁ@om o @Mmych, th@}ezﬁé yi{tached form a

%trl d 1 and tbﬁ?go or bel n con nseg‘
BifErbyeica e sSRuaF B e oo libs- Pirfteiing:
pybslidite)hegbahs; pipeezitapazetidineland ehlgnmm]ﬂsollmenxa&blmﬂdenydhy ring

g%h %gﬁ&%s&t:ﬁ?é@ Ar%\ﬁ’ﬁg‘clt@eg %g'ong We or gllu]ég a@g ﬂ}d'aﬁén%ﬁ{iy selected

peci a preferred are the ¢
apmt lwes ﬂkﬂnﬁ/ﬂ@gﬁn Mege@ual&ﬁymyan@n@yd:agxm year hadrogivalkylt lné/er
AkbXP 988 PR/ EéthW hiyl Wca@ﬁzﬁné‘}m&%ﬁ% doRtiE Bd YhitAUiDhenyl
selecte from2rre 5 glldlne @rﬁerldlne
B Bt H GV S EY iean MO S efed L HS ISl e wo or three groups
alepdnalen theseledted sty i atay, lavesr alkody dhdjiaiogen. soi ndol e
and 3, 4-di hydr o- 2H qui nol i ne. WO 2007/ 080140

PCT/ E?P%Q ?ﬂf ]gl%%g%ﬂ are Eh%?:?ﬁéro{lﬁ]gg ofFfBl%fl{ﬁr "I%CI;I }%qHPe%ﬁggswﬁJrein R’

cor nventiron are
@mbRemlgetmr Wwigh Itlmfmtroaﬂnkgtbm taivihich they ere@@nﬁimdrfdgn a group selected

woer R Rp o 1idRRPH PEMAin B AR HRXPSPEAhY, 4,4-difluoropiperidine,
morpholine, 4-phenylpiperazine, 1,3-dihydro-isoindole and 3,4-dihydro-2H-quinoline.
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preferred. Also preferred are conpounds of fornula I,
wherein RL is cycloalkyl, with those 5 conpounds

wob@resn4Rl i s cycl opentyl being especially predBEP®A7/050034

Preferred are further conpounds, of fornula | according
to the invention, wherein R~ is hydrogen or | ower

f" Ky urtﬂé? ggéggﬂréd A @{Eﬁ%ﬁfb‘?ﬁmﬁ’% L JCQ&QW}#@O th&f1&@ V\é]t%ﬂnge those,

| hven are a
Wheradele lavesy etkiyb itk thﬁsetqtvenmundwbereml& s ISQPWPB’UPﬁlng especially
Eﬁ@yﬁﬁfe attached 10 forma 5- or 6-nenbered

eterocyclic ring t hat is condensed with a phenyl

ring,, sai n r|n bsti t.ut ed

subsfs Qf%ﬁp Tfﬁ %ﬁ%mPP r%?rﬁl?‘g%?g}’id&‘ﬂ‘ﬁgt‘ﬁ ﬁ&éﬂ@ﬂ&@nﬂ%} those
&ﬁhp@h&ﬁv&kﬁﬁhRbmﬁ@dap&yﬂlwhgmﬁpaﬁﬂw@Nymaﬂﬂ hal ogen.
Especially preferred are those conpounds of formula I,

mher

B3 L0 TR MBI o PGSRBS AR whern
Br@&bdﬁﬁﬂlmskﬁw%amyblhydro 1FL|squ|noI|ne group.
Preferred conpounds of formula | of the present

| NVent ddaicH, @O&Psuﬁcgl df@wnlnga I a&cﬂrdlﬁgg{] tqaex)kes@mriﬁv@lzlbﬁ are also
Cl anex et nano

rég}le(rgﬁdf va%eglol% c)r Vatheih Bﬁétf(%e]l atom to which they are attached
fordr d S{mrﬁam)éhrbﬁteﬁ&fe&id)dyeﬂe yhg thxeishandsmsed with a phenyl ring, said

Bl?ez{&ilnn %geln ﬁrrls%bsts tergi or sEgsti’{blt)ed %&ﬁne qwo%r%lbree groups independently

thi@bbnnmywﬁmﬂp@dQW@nmimymydb&bgelnethoxy pyridin-3-y
| am no) - cycl ohexyl ] - net hanone,

[ 4- (ﬁsp%mgﬂ)hyl‘éfe?re@ kd ﬁ%%dﬁ?{%dﬁd@ oon)rm%YaCﬂ QREXH R? and R® together
(4-1sopropyl - pi perazin

[Vgh Gh%@gﬁgqn ?ng}ﬁOﬁ@)lClb%y@Mleled form a 1 3 dihydro-isoindole group or

a 84-diB b oRYisoghpeliaZ pivup:- yl ) - met hanone, 25
(4-1sopropyl - pi perazin-1-yl)-[4-(1-phenyl - propyl ani no)
-cycl ohexyl ] - net hanone, (4-i sopropyl - pi perazi n-

1-yl fe e{rrAéd C{oﬁlp()%{lﬁy&l}gﬁuﬂq%@me) prggegwn@gﬂt%?}] are the following:

- cycl ohexyl

£4 (4-di fl uoronet hoxy- pheny Ian1noz cycl ohexyl ]

4 kmpr@@mmpynamﬁr bélae{ﬁhmtqiylgfm)no ghisiohgrdhaetiggone,
erazi ne-1-carbon cycl ohe

trans-4- (4-isopropyl - pi
5&[4} ﬂv%r@blahewlémna@ %hzﬁéﬁiﬁbssenmyb@w@mm )gBEHamone,
1 %ﬁ%ﬁﬂwdf%spwm SplreplosrdlfhEonreal BBRFY- by bt

be z
aRer SRR PR Brmefust Rutd LMl e ey
hkﬂumemzan1de 2, 4-dichl oro- N
trans-4- (4-isopropyl - ?era2|ne - car bonyl ) - cycl ohexy

[4] (3 ity dBisoquinin gyDICKCbBRG (- isgpropyl-piperazin-1-yl)-

[etaRsnd- (4-i sopropyl - plpera2|ne 1- car bonyl ) - cycl ohexy
'] -urea, 5 1,1-diethyl-3- [cis-4-

(4 ¢ih 8011 ofnhinP) PRl Ezekiie-(4- 1@&thﬂermph ghemythlanotk, ea,
(4-isopropyl-piperazin-1-yl)-[4-(1-phenyl-propylamino)-cyclohexyl]-methanone,

(4-isopropyl-piperazin-1-yl)- {4-[2-(3-methoxy-phenyl)-ethylamino]-cyclohexyl }-

methanone,

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

methanone,

N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-isobutyramide,



10

15

20

25

30

4- phenyl - pi perazi ne- 1-carboxylic acid [ cis- 4- (4-
i sopropyl - pi perazi ne-1-carbonyl)- cycl ohexyl]-am de,

wda.200048wmo or o- phenyl) -3- [cis-4- PCT/EP2007/050034
(4-isopropyl - pi perazi ne- 1-carhonyl) -cyclohexyl] -
1- nethyl urea, 10 1-benzyl- 1-ethyl -

T T S I

Q'élsdlﬂuoro(lé [tr'aﬁ?@r(@«qur@ﬁg@?fﬁézﬂ% ﬂc%ﬁgﬁm’:&r&lohexgl] -benzamide,

cycl ohexyl J-amd ["'uor o- phenyl )~ - 3=
£ A-di@ABIONYrraR5-REUAZIPRE ylhﬁe?ﬁﬁ@é’lyjc}irb'o‘ﬁyﬁlc?aﬁﬂéﬂyi] benzamide,
1-nethyl - urea, 15 2-nmethyl-pyrrolidineZ1-¢carboxylic
BGlefizy]- 1t @ISyl - [ redhrs-4- CORO PRI Impaamazur@rﬂm@@n&g@mk;)yl] -urea,
cycl ohexyl]-am de, 1-benzyl-1-isopropyl - 3-
ﬂﬂnhﬂhyms(d&nsépﬁmpmhimumemaﬁ}hemtonﬂﬁbmﬂghaqﬂyné@hexy
] -urea, 1,1-diethyl-3- [trans-4-
é@hclsxdﬂnwwmqaﬂwerb@zyhmaqd leasr b Ohisb propyk piphexink] 1 -caubersy]) -
%; kﬁ]ggu&acarboxyllc acid [trans-

(4-1'sopropyl - pi perazi ne-1-carbonyl )-cycl ohexyl]- 20
mxéﬁlorm&m BNerv4= @alrs@ms}gw;ﬁpaﬁhﬂe {1t dapdbhyl)-cyclohexyl]- 1-methyl-

4 |sopropyl pi per azi ne-1-carbonyl)-cycl ohexyl ] -

4- et hoxy- pi peri di ne- 1-carboxylic acid [ trans-

3
ég})&ﬁ%é'x%ﬁﬁfﬁ S iR SBiep S b plehendikyrra:
§9’I cﬁhot{wdrg rﬁ" aum%gné 1; cafb?)%?lrlcozﬁc%ﬂ CPAJ 2 g% %gﬁyﬂgﬁ)@{agﬂl%yl larbonyl)

Gﬁ%ﬁ@xﬂlaﬁwﬁqsopropyl pi per azi ne- 1- carbonyl)

-cycl oh exK -1- methyl-urea, 1-benzyl- |-ethyl- 3- |
-,(éﬁglprqtp ?rz]y_l) ﬁggﬁfldﬂypqpép]@éT%qu%ne— —carbonyl) cyclohexyl] I-methyl-
Lregar bonyl ) -cycl ohexyl] -urea, 30
3-[trans-4-(4-isopropyl - pi perazi ne-1-carbonyl)-cycl ohe

X—)(]Ildth}]l pBheiiginel F-parbpyllic ucidd ra¥I-206p88H1-4piherazine- 1-carbonyl)-
807/ 50034 -19

‘@FLqU|noI|ne 1-carboxylic acid [trans-

f"b(t'é@}l 51‘%?6;5%%&1 thpﬁzrs—qlz— Lﬁﬁ%op@%ﬁﬁ%ﬂﬁ&— 19%1% &Ef?))—(égjciohexyl] -urea,

or o-

{ 4=disRRCOPrsRI LSRRGS AipEAR RNV REAELI e,

met hyl ~urea, 5 or o- pi peri di ne-"1-car boxylic’

9fphﬁd1|he11t@ﬂsoxyﬂc adid{ 1riSOP( LRV broplyP ik ine- 11c£BsMPNYclohexyl]-
gﬁ(ﬁohexy ]-am de, 1, 3-di hydro-isol ndol e- 2-carboxylic
[ trans- 4- (4- isopropyl-piperazine-1-carbonyl)-
ocr:;l)ﬁ)o 1ney4! largoxyﬂc acid [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-

amide,

4-methoxy-piperidine-1-carboxylic acid [trans-4-(4-isopropyl-piperazine- 1-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,
1-benzyl- 1-ethyl-3-[frans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl] -urea,

3-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-1-phenyl- 1-propyl-urea,
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(4-cycl opentyl - pi perazin- |-yl) - [4-
(2-fl uoro-phenyl am no) -cycl ohexyl] -nethanone, 10

w@ do0cpgdiapent yl - pi perazin- 1-yl)- PCT/EP2007/050034

[ 4- (3-fl uoro-phenyl anino)-cycl phexyl] -nethanone,
(4-cycl opentyl - pi perazin- 1-yl [ 4-

%% ({Wé %éﬁ?&{;% 1@92 :Lg)zbor)](‘s;chCAc?(F;%éafh (4%55‘%591”&pera2me 1-
@qunﬂ)ﬁﬁﬁﬁmﬁﬂbﬁéWW1an1no) -cycl ohexyl ] -nethanone,

ﬂ 43(ﬂ4106‘§r€h%¥t3/&1§3[ fraps Fét-3PPHRAYE PPSFBERy | -FarbgrY bRESSh e - 1-
fethyt-hesazonitrile, (4-cyclopentyl-piperazin- 1-yl)-

[4- (2-nethoxy-phenyl am no) -cycl ohexyl] -nethanone,

13- dlﬂu(mbth@eﬁﬁfy Il -cpttjpeylaczici [ rdenyld) “-isopropyl-piperazine- 1-carbonyl)-
%%$3 ﬁﬂFannéy phenyl am no) - cycl ohexyl] -nethanone, 1-

i% - iﬁﬁ)ﬂé{}’dlé E'oQPJo%l'ié“fcidl[t%ﬁ{sQto(hyis%pl%}é§1L1H58>é¥ih€&'11-é&9tlonyl)-

1_33@10(1142(116 ARdA phenyl ami no) - cycl ohexyl ]
4 cycl entyl - pi perazi n-1-y net hanane,
bfzﬁmc;razkﬂ bé{})a[fl] (R ﬂlioryrghenyl&mmo) cyclohexyl]-methanone,

EZP X)@@)fﬂlegﬁr R{[{;?ar?mng é’) [géliy % Hlioryr[)llen{f r&rr%tlr?o%hcyclohexyl] -methanone,
ﬁefﬁﬁ BRSBTS 0 R IRy RS P hetanone,

gfe"c grl B[L%Fh\(/zg‘) %lyﬁe 4héd ir}]Tyl'agJ ﬁh%&&l@?%ﬁ%&o}r?yﬂ -methanone,
3&4 85196915@1 ﬁb&@ilﬁ‘@'lfballbo\ﬁly Bﬁé@%ﬁno] benzonitrile,

d|f uor o- phenyl am no) - cyclohexyl
(4( éyc!lt?éﬂfy@@}ﬂerdiirp@fy@ZﬂélD@lm)é{h)oxyf@hBl%ﬂﬁﬁﬁw) -cg8ohexyl]-methanone,
4-i sopropyl - pi perazi ne-1-car bonyl ) -cycl ohexyl am
(m},ych@raﬂ@nptprerdzﬁm 1{y#~ i4s Glpmehplxy-ph peylad ind) -clelyhdxyl]-methanone,
[ 4- (4- met hoxy- phenyl am no) - cycl ohexyl ] -nethanone, 1-
{44-[4-(4-cyclopentyl-piperazine- 1-carbonyl)-cyclohexylamino]-phenyl }-ethanone,
[4-(4-isopropyl -pi perazi ne-1-carbonyl)-cycl ohexyl am no
14-t(phenrpil plenylanome)-cyclohexyl]-(4-cyclopentyl-piperazin- I-yl)-methanone,
[4 (4- benzoyl - phenylanlno) cyclohexyl
T APSPIYEBIRCrasit byAzl n(pyragin- ﬁ‘&rwaﬁbﬁﬁlohezyll -methanone,

ﬁﬂofyd%ﬁ%ﬁﬁfe?%y@ %oaz@é‘%%f g k%?f/fveé%yé@%fm g%é '&3@1}

metha@bse,
[4-(4-dif|uoronethoxy-phenylanino)-cyclohexyl]
t4-dyclapeptybpiper qainp é1ydz {4nE( 4 fhuplr§phemt] Reredndamino] -cyclohexyl }-
h%i&ﬁ gi f1 uoromet hoxy- phenylan1no) cycl ohexyl ]

I sopropyl - pi perazin- |-yl)- nethanone, 5 trans-

4{ﬁﬂﬁéuﬂﬁhéﬁﬁﬁﬁﬁ&y&mﬁmﬁﬁﬂﬁ%Lﬂﬁﬁ%ﬁ?ﬁﬁﬁ@ﬁ&b)L?MQh&B%&M&

am no] - phenyl'} - et haione

E44ci AR QPRS- PRY ylith RO 27¢1Beexdt] qarlbxqwﬂ)mﬁﬁy&bﬁmxy BB one,
phenyl } - et hanone, trans- (4-isopropyl -piperazin-

BTyl (¥- 1sop[r(4by1(p@eﬂﬁliﬂwl(yjarlbyiﬁylmcycl&iakbﬁmnﬁkﬁ)ben(zymhﬁlh exyl ]

- nmet hanone, cis- (4-isopropyl-piperazin- I-yl) - [4-

(Bisnptopekyipparinei-ph 3 4y(HamethoXy- phquylanheaybj'cloheiﬁl] -methanone,

met hanone, trans-

14414~ (ﬂ+im|r@pxlrlmw¢2érm h@;rbowlmh@wwx]ylamind phenyl} ethanone,

- (4-isopropyl - era2|n &4 nmet hanone, _ ci

(4 herfqoM]oplba.nﬁ 9q>)a(mc}pé1)exﬂﬁ -RBsapY}-piperazin-1- yl) -methanone,

| SO I erazin
2—([ﬁ (4-cyr op n¥y1 ;P pgrazme 1- car]bony?) cycloﬂexy amino]-benzonitrile,
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trans- (4-cycl obutyl -piperazin-1-yl) - [4-
(6- met hoxy- pyridi n-3-yl am no) -cycl ohexyl] -

woredohagmame, 15 PCT/EP2007/050034

Ci s-(4-cyclobutyl-piperazin-1-yl)-[4-(6-nethoxy-pyrid
n- 3-yl am no) - cycl ohexyl ] - nethanone trans-

SR S ot -

medrsong-t ert - but yl - pi per azi n- 1- yI)

E ﬁ£4 f | uor o- phenyl am no) - cycl ohexyl] - nmethanone,

4 gm@@r%@@ Iﬁl a'ggpg)zpyﬁ:lohfz;x}] f4 isopropyl-piperazin-1- yl)

I tHafohéd, uor o- phenylan1no) cycl ohexyl] -methanone,

trans- (4-cyc|ohexy|-piperazin-1-y|) - [4-

(rénd | Yo o+ phepydpivpipeyazirey Cabenyl) -kyelsraixhlamoms ; phenyl }-ethanone,
trans- [4- (4-fluoro-phenylam no) -cycl ohexyl] -
fig1{{3-[4nEtiboanpgylipamihe- | ehtbonyl) -qyelpbexykinninb}-phenyl }-ethanone,
yl]-met hanone, trans-

[rans G- ppropyl- phemnyinanyivd -6 yoétbprexpyrjdin-3-ylamino)-cyclohexyl] -
&éﬂg%ggyl-plpera2|n- | -yl)-nmethanone, 25 trans-

4- (4-f1'uor o- phenyl ami no) - cycl ohexyl ] - (4-methyl -[ 1, 4] d
b@(dﬁﬁb@ roby¥biperaRi- N3N OAL(6- e hdSy- Ipyrldln 3-ylamino)-cyclohexyl]-
%11%%, opr opyl met hyl - pi per azi n- [ 4-

8B8%0- phenyl am no) -cyclohexyl] - met hanone,

{rﬂns( ﬁ4 ?4\ f&léorroo pp enﬁlafnérh?)nc lohe)gil]o#e%(sg%roggl %1BeraF1]n 1-yl)-methanone,

SRR B e P ARSI o
}ranbb@p%%w&l[}ﬂjp@per% 4 Afbth X glﬂyﬁﬁl?rpgya%gg)?ﬁéycloh%%yl]

trans- uor o- -trlgpuoronethyl phényl ani no)
Bﬁ%xyl] - (4 i sopropyl - pi per azi n-

ﬁxﬂt RGBSR Ry ey r sy

methadonsopr opyl - pi perazin-1- yl)-nethanone, 5

trans-2-chl oro-4-[4-(4-isopropyl - pi perazi ne-1-car bonyl

yraesyy - hBxgroaptienglhmenzgnrlohexylle( 4-isepropgl- 3 eah d-piperazin-1-yl)-

%éﬂ%'ohéopropyl pi per azi ne- 1- car bonyl ) - cycl ohexyl am no
enzonitrile, trans- (4-isopropyl-piperazin- |-yl)

rra{zﬂ(ﬂ {eft= Edtyltﬂ)lfl&faﬁﬂef bpyesulfudny phBigh ndMch@dhexyl]-methanone,
cycl ohexyl ] " -'net hanone, cis- (4- |sopropyl pi per azi n-

brawd-04-secbrtyl{pApdrtiih | 1L@y-pamed- Iﬂaﬁﬁﬁphér?/ﬂayﬂmQﬁeﬁ}’dlﬁﬁym@ethanone
10 cycl ohexyl] - et hanone, trans-5

{réns- Goprctypkyl pipeaar-i1ng)-[4-{ 8o banyhdnytych ohepcjdharylhajethanone,
-indan- |-one, <cis-5- [4- (4-isopropyl-piperazine-
tracaibohiftgroegiehpleuyd agyclobpxyl)- [ 6hmethappelfonylrethgl) giperazin-1-

%7 @ propyl-piperaz!ne- _ _
car ) -cycl ohexyl anmi no] -benzani de, cis-4- [4-

{rfnd-gopL ﬂﬁ)d/ﬂo HeRSRAZh dYecycloheRTRNYopyE ¥HEABRX YA B &8 hnone,

- benzam de,
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-1-carbonyl)-cyclohexylamino]-benzonitrile,
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15
trans-(4-cycl obutyl - pi perazin-1-yl)-[4-(4-trifluoronet

wheyoghienyl am no) - cycl ohexyl ] - nmet hanone, ci SPCT/EP2007/050034

(4-cycl obutyl -pi perazin- |-yl),r [4-
(4-trifluoromethoxy- phenylaninog -cycl ohexyl] -

%ﬁﬁ?ﬁﬁ_g ?[{044 trE Og%?{h&I'?T‘%%%lé?ggf e%%—?%)_isogﬁopyl—piperazin—

H@n@@@on%rans- (4-cycl opentyl - pi perazin- |-yl) -
[4- 23 fl uoro-4- trlfluoronethyl ghen yl am_no). -
ey &4-6FrdgTa-4-tHide oS- PEpylam inogy¢ighrant] ;l|4 ipnsepYAlipRrazin-1-
Ly yhdthandnd; (3-fluoro-4-trifluoronethyl-phenyl am no) -
cycl ohexyl ] -methanone, 25
trien3-ch breyddo@eindprbp i ipdrazn ¢ casdonyl) Ly€ldhéxyidnit o)-berzonitrile,
t hoxy- phenyl am no) - cycl ohexyl ] - net hanone, ci s-
(42 epddropet-(A-isppipeyagiperazineyllarbor{yl)-cyclohexylamino] -benzonitrile,
(4-trifluoronethoxy-phenyl am no) -cycl ohexy IL
franhethioprropylapip¢razia hl-pl d 44 drisflhgomsiieanghufanybphenylamino)-
e YdHeNPX¥EHanonk 4- cycl opent yl - pi perazin- |-yl)- 30
et hanone, WO 2007/ 080140 PCT/ EP2007/ 050034 - 22
Lid(4-BoB R pI1- prpérdzﬁlth {)- Ehenyifaet diedth Ssh @R phinylamino)-
%ﬂ %@i%% - pi perazin- |-yl)- methanone, trans-

R Trlfluoronethyl phenylan1no)

tra)[s—g Il] %éyt XSP]pr(myq ﬁ;apteaa% QRXargon}qg—cyéfohexylammo] -indan-1-one,

piper 2|n none

g R
Fr{zﬁ‘sn§ 144 A4d0D BRIy RRWer a31TEe 1 - Béijboﬁ’ﬂllgl%& lahuﬂ/cl])benz;[nﬂlde,

(4-trifluoronmethoxy-phenyl am no cyc ohexyl |

civet[Banakshrofyl Jriperazine- 1-carbonyl)-cyclohexylamino]-benzamide,
(4-isopropyl -3-net hyl -pi perazin-1-yl)-[4-(4- trifluorom

etioiy eyeludnyiil-pipanain- 140)- £ cA-affeoybienkprphangaminb pegclohexyl] -
%% |so ropyl - pi perazin- |-yl) - [4-
?uoronethyl pyridi n-3-yl am no) - cycl ohexyl]

??é“?’f“ﬁwoﬂn@é'ﬁﬂvh“# SEREI SRR e ol e
W@thﬁl&ﬁ@‘he

trans- (4- |sopropyl plpera2|n | -y 4- trlfluoroneth
bk (2-gHery fH-ansthyy Rhep dppmslyayploh ﬁ?@ﬂlﬁ%@ﬁ bufyl-piperazin-1-yl)-
tHafosd) or o- phenyl am no) - cycl ohexyl] -

(4-i sopropyl - pi perazin- |-yl)-nmethanone,
trans-(4-cyclopentyl-piperazin- 1-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylamino)-

cyclohexyl]-methanone,

cis-(4-cyclopentyl-piperazin- 1-yl)-[4-(3-fluoro-4-trifluoromethyl-phenylamino)-
cyclohexyl]-methanone,

trans-(4-cyclopentyl-piperazin- 1-yl)-[4- (4-trifluoromethoxy-phenylamino)-cyclohexyl] -
methanone,

cis-(4-cyclopentyl-piperazin- 1-yl)-[4-(4-trifluoromethoxy-phenylamino)-cyclohexyl] -
methanone,

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

methanone,
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trans- [4-(3-chloro-phenyl am no)-cycl ohexyl] -
(4-isopropyl -pi perazin- |-yl)-nmethanone, trans- [4-

W@ 3s0cksand- 4- met hyl - phenyl ami no) -cycl ohexyl ] PCT/EP2007/050034

(4-1isopropyl -pi perazin- |-yl)_ 2220 met hanone, ci s-
(4-isopropyl - pi perazin- |-yl) [ 4-

uQr i
b A P e e R D Gy B 10
@wﬂmnpﬁ%uoronethyl phenyl am no) -cycl ohexyl] -
met hanone,
e (a3 ﬂw.oo‘bwﬂwa@ﬁ@zf -RbenyAm)inp yeycehexyi(drovoprryhdgxmethyl-
phemy | - Uhﬁama@MﬁJohexyl] met hanone, ci s-
F% (4- ch or o- phenyl am no) - cycl ohexyl] -
(44 $3>;ﬂnopyh;tnﬂmroaaaitm pheyyldm e fegeiomexyl] - (@+isopropyl-3-methyl-

% Zm gg etBgﬁg}ylamno) cycl ohexyl] -

plperaZ|n- | -yl)-methanone, cis- [4-
PEFL T e s g
eyelqhsxyl] Uﬁﬁ@mgng-dlhydro |ndoI-I-yI) cycl ohexyl ]-(4-is
opr opyl - fera2| yl).- met hanone, WO 2007/080140 .
o6 1ep ég@@éyﬂ plpggmel lsyD)-[4-(4- trifluoromethoxy-phenylamino)-

Evetdn®x 1] -u@tiemadnd- di hydr o-i ndol - 1-yl ) - cycl ohexyl ]
-(4-isopropyl -pi perazin- |-yl)- nethanone,
[rédn Q- Beptiopplt piptraria olx plz-H-(4-tyiflaotone)k yiypgtidimeXylamino)-

[ pera2|n- | -yl)- nethanone, 5
ﬁg%%/@ﬁhgg%%o Etyl pi perazin-l-yl)-[4-(3-fluoro-4-tri

{r%zgsgg @%&g gr @Egﬁi’lh 31'%51 gg (4! g%ﬁﬁh &Q%\n; JI- _phFﬁ;flﬂﬁﬁl%ﬂ &yclohexyl]-

ethapprs.uor onet hyl - pyri di n- 3-yl ani no) - cycl ohexyl ]

- met hanone, tr.ans bu per az

frgns- 44189Pr0PV1umP6rﬁ€PhlyV1méﬁﬁlﬁﬁf?rﬁ%@t h&ﬂ@ﬁgﬂll}3> -cyglghexyl-

petthaoofie, trans- [4- (4-chloro- phenylan1no)

-cycl ohexyl] - (4-cycl obutyl -pi perazin- |-yl)

st Haectdoro- plicanybumifid)-cycBhekyl bt bisohspyl-aipervain- 1-yl)-methanone,
-cycl ohexyl] - (4-cycl obutyl -piperazin- |-yl)

et Hatoeldoro- preayykumifid)-cyclohexyl] - (4-isopropyl-piperazin- 1-yl)-methanone,
(3-chl oro-4- nethyl phenylan1no) -cyclohexyl] -

(rqn%%{% XA -@peﬁ]@dﬁqeﬁylamnw yeye lohetyHalfols@propy-piperazin-1-yl)-

RlefBrabdngycl obut yl - pi perazin-1-yl)-[4-(3-fluoro-4-trifl
uoronethyl-phenylanino)- cycl ohexyl] -methanone, cis-

(id< £yobaipyt-plpepizpe t-§pi [@- (G- triflupromdthyl-pyridin-3-ylamino)-cyclohexyl] -
ﬁﬁ trlfluoronethyl pyri di n-3-yl am no) -cycl ohexyl] -
4ndfie,

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

methanone,

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

methanone,

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

methanone,
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cis- (4-cyclobutyl-piperazin- |-yl) - [4-
(4-trifluoronethyl-phenyl am no) -cycl ohexyl] - 20

woredonasame, cis- [4- (4-chloro-phenyl am no) PCT/EP2007/050034

-cycl ohexyl] - (4-cyclobutyl - Q erazin- |-yl)
- met hanone, cis- [4- (3-chloro- phenylan1no)

SELPL S i A PR s e -

Hﬁﬂnmoh@xyl] - (4 cyclobutyl pi perazin- |-yl) -

met hanone
E‘h(%%éuaﬁhvlym’ﬁz@ef} AHOQ): ickohpal|-5H-fsppespal- pipgtaginhirgb o
metid@bné,- yl ) - cycl ohexyl ] - met hanone, cis-
(4- cyclobutyl pi perazin-1-yl)-[4-(5-fluoro-2, 3-di hydro
rrungd el- ejcl@bh)yl@&’;ﬁﬂrﬁil&)lyﬂj f4- (‘Gaﬂham@m-erlﬂuoromethyl phenylamino)-
% k%% ﬁg nOBlperazm- [-yl) - [4-
% A" M'Soxazol - 4- yl am no) -cycl ohexyl] - 30
%}?Sftpﬁ’zﬁwbu}ﬁ %?ﬁe az&r;/ ;:1 )(1)4gp E% ﬁ#fg}ogglflg%lyﬁﬂwtﬂﬂ 3)y1am1no)
s ﬁﬂh@“ﬂ%902907/080140 PCT/EP2007/050034 -24
trans- - §3 chl or o- phe‘y am n o) -cycl ohexyl
(’”&”%%‘%‘b’é’ﬁ XPIpstzd-d 2 hl4-(4- W}uOrOWé&hwb%%lammahgydohexyll
h#thaqh3n€hl or o- 4- net hyl - phenyl am no) -cycl ohexyl] -
(4-cyclopentyl - pi perazin- |-yl) - methanone, 5
ougs-[4AcLytdbeppininylanph pecykibexylt-y4-Lydlebud- fipérhiinar giretdthanone,
yl - phenyl am no) - cycl ohexyl ] - net hanone, cis- [4-
(raucHl- tﬁrdﬂpﬁmplydna}mmoq) cy;t;the@ﬁb)((ﬂ,clcyclgbutyl plperazm 1-yl)-methanone,

(4-cycl opent yl erazin- |-yl) -nmethano
t ﬂ’aihé- (Achdgrer- mﬁx}fphgnﬁémm)rpyclph%y}] (4- cyclobutyl piperazin-1-yl)-
ftHaBohd uor o- 2, 3-di hydro-indol - |-yl)-cyclohexyl] -

thanone 10

Gik- $4 (:fcl@bm lofiperhyh- IPilpga-azifiroto-y tyiflh droffet y14defyl Zm3rodi
| )-cycl ohexyl]- nethanone, trans-

f%: %ﬂpgwgkﬁﬁ%nylﬁnlno) cycl ohexyl ]
T A C AT

m@ﬂumgopropyl 3-met hyl - pi perazi n- I-yI) 15 nmet hanone,

cis- [4-(4-chloro- phen¥ am no) - cycl ohexy

cig-4d F&‘%‘ﬁ?‘ﬁﬁyﬁmgﬂﬁ’éﬂhw -ﬂn(fbélflﬂwrﬁmerhmp}wnmmh@ﬁéohexyﬂ
Rlefranbde,( 3- chl or o- phenyl am no) - cycl ohexyl ]
-(4-isopropy|-3-nethy|-piperazin- | -yl)- nethanone,
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-yl)-cyclohexyl] -
methanone,
(4-cyclobutyl-piperazin-1-yl)-[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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25

30

20 ci s-
[ 4-(3-chl oro-4-net hyl - phenyl am no) - cycl ohexyl ]-(4-isop

wo opylos@4net hyl - pi perazi n- 1-yl)-net hanone, PCT/EP2007/050034

[4-(3,5-dinethyl-isoxazol-4-yj§pjno)-cyclohexyl]
- (4-isopropyl - 3-net hyl - pi perazin-1- yl)-nethanone,

h
F"e%s T o L R RN L R ineryan Lo
npﬂﬁ (3-chl oro- phenylan1no) -cyclohexyl] -
cl opropyl met hyl - pi per azi ] - met hano
frﬂ@hét (3(9111@@04Wt19,y1 Hﬁe}aﬂa@mq% cyplomy] (4 wcmmtf/ Hlpélfaém 1-y)-
meflranbhé,f | u oronmet hyl - phenyl am n 0) - cycl ohexyl ]
- et hanone, 30

tzs ansydldpened-pipeydin-pi e [azd-riflroybme{hdt- pHertytantih oot wiadieRyl] -
gyﬁhenylan1no) cycl ohexyl ] - net hanone, WO
080140 PCT/ EP2007/ 050034 - 25

iﬁ[{gﬁ @?o ﬁg%ﬁylarﬁfng?rc?tﬁé)}ﬂsxbrlg-y(4)cy%l?p&ﬁ%lf¢ggﬁﬂn41 %1 niétfl'anone

['am no cyclt ohexy none

M}nﬁ@PC}QWhtprﬁ’)%fa%ﬁl' []-yl)L AY(5) flaorb % 3- dlhydro indol-1-yl)-cyclohexyl]-
trifluorommet hoxy- ph eny am no) - c¢ycl ohexyl] -

W@%h?aﬁ%e 5 c. s-
-‘§-§/i Eg%%}’ RS aéhyi) ﬂr QHE 4 3 V28 O PR AT A0 -

(dthmyiohghept yl - pi perazin- [-yl) - [4-
(4-fl uoro-phenyl am no) -cycl ohexyl] - nethanone,
truangt-(4-dhloodplidnybngn pheyeldhanylh64-isopyaplyb Remsthl-pipgrazin-1-yl)-

{leBl8hydr o- pyran-4-yl) -piperazin-1- yl]-nethanone,
10 trans-

Frind e @J-Hﬂbroogl%)ﬁa}mﬁbpélycﬂqleiayﬂ A ¥idopldpy(-4-hétHAL ApRALAYL - y1)-
Iaq%9>% cycl ohexyl ] - met’hanone

Erobut yI - plpgra2|n- I-yI) - [ 4-
LTk Rh P e R Y SRl B s o et piperazin- 1-0)-

(metheyoh@pr opyl nmet hoxy- pyri di n-3-yl am no) - 15
chloheXﬁﬂ] met hanone, (4-cyclobutyl -piperazin- |-yl)
cis{[4-(3chlorp-pbeavphimeyicsetp eyl - (dyist roppylyd-inethyk piparasie L-yD)-

thaeyehobutyl - pi perazin- |-yl) - [4-
(4-f1uoro-phenyl anmi no) -cycl ohexyl] -methanone,

l-:lé‘[(l-%?) ‘&hﬂir@hllﬁét(hypﬁﬁéi%/la@ﬂhGPEyCWfékﬁh%l—y_‘iobropyl 3-methyl-piperazin-
SO pi perazin- |-yl)-methanone,
IDCge@ﬂP§¥% pyri di n- 3- ylan1no) cyclohexyl] -
r 2 . .
K74 PR R DR B bl Heloh AP B Psors Fammstityrinpein- -
ﬂbﬁnmhmmmﬁnonltrlle (4-isopropyl -pi perazin- |-yl) -

[ 4- 55 nmet hanesul f onyl - pyri di n- 2-yl am no) -cyclohexyl]
cis-[4-(4-chloro-phenylamino)-cyclohexyl]-(4-cyclopropylmethyl-piperazin- 1-yl)-

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

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

trans-(4-sec-butyl-piperazin- 1-yl)-[4-(4-trifluoromethoxy-phenylamino)-cyclohexyl] -

methanone,



nmet hanone, and pharmaceutically acceptable salts
thereof. Especially preferred are the follow ng
W@ eouposmas: 25 PCT/EP2007/050034
[4-(1,3-dihydro-isoindoI-2-yI) yclohexyl] (4-1isopropy
- pi perazi n-1-yl) - met hanone, %4 i sopropyl - pi perazi n-
C l
21s ﬂh afﬁ:o nlfe&yl(éS B&?Ellﬂ %I) ?M )}P girhf%rr]% )4ytJ(1§1 H)n%etﬁ?/l] ;Lh%ﬂ?l)é%ulo)
C%ﬂﬂwsﬂbnﬁﬁymﬂpﬁpera2|n 1 yI) met hanone,
(4-i sopropyl - pi perazj n-
flzr(% secpbie lplpfﬁaélayl alm[ﬂdfl t@ﬂepr@m@mﬂy RheeyREMCYCIpReXyl]-
ARhah088140 PCT/ EP2007/ 050034 -26
(4-isopropy|-piperazin- l-yl)- {4-
Fi2{ 4-3ecaii thiopipenakiany 1) -[ ét(Bychdorbpdken ylayad ) hgxlphéxyl]-methanone,
nmet hanone,
[ran{ @+ dictdhaptyb ripetrainy 1-yh eldy(4afin avo)phey glhmiren ydyglohexyl]-
%ﬁmh% @ropyl pi perazin- |-yl)- nethanone, 5
?1 cyc opentyl pi perazin-I-yl)-[4-(4-fluoro-phenylam n

Pflmscg/éﬁ @ﬂ@é‘ﬁbtﬂheﬂ?ﬂaﬁﬁxﬁ@[‘&clohéﬁ‘lp &tt@@ﬁ{ydy(l) pRiaRes ?Blpnperazm 1-
%%¥ Binae - 3 di f| uoro- phenyl am no)” - cycl ohexyl]

s [%@]zgtg OPeIL Y LRSS 23! PE A7 £ AL DAY i S SN
dthadobenzoyl - phenyl am no) - cycl ohexyl ]
-(4-cycl opentyl - pi perazin- |-yl)-nmethanone,
(4cychbpt dipyer wiipd rdr{ 41{ 6-isopfopoxy-pgridin-3-ylamino)-cyclohexyl]-
Féﬂﬂﬁb OXY - phenyl am no) -cycl ohexyl] -nethanone, 10
eénzoyl - phenyl am no) - cycl ohexyl ] - (4-i sopr opyl - pi

@ﬁé}%?dﬂﬂtﬁ p\fﬂ)e)raiﬁ‘?IlhﬁﬁPﬁ% cyc%ﬁoﬁﬁﬁfeﬂﬁﬁ?%hﬁﬁ' 3 ¥lamino)-
E e salts thereof.” Further especially preferred
?Pg‘ﬁﬁﬁ Lehanogenyl a | are the fol | owing: trans-
£
E ot Rtk 1o R} T g attohisey fimin pseysighsag)-metmanone

Zf" i}(cﬁjsbgl p\? & pé}ﬂ]lrging lgﬂfgy I(}@?I‘hgrloog pl?éﬁgrL %ﬂg&( Lylc!l_qgleﬂlg—methanone,
Ef’ Eli@ d&lﬂ b &h‘éﬂ?lhlﬂﬁﬂb‘) ?t:a/yllo ypo()4 ﬁe@%gﬁgﬁ%&hmn 1-yl)-methanone,

I sopr opyl per azi trans- o-

544«( énlb ARy 3 ﬁhlﬁﬁ{o?ﬁdgﬁlg?éa?ﬁ aUDREb FICH S NRXY IR H dMRanone,

ni cotinonitri i sopropyl - pi per azi n-

83 M-isdpfopyl-pipeeidnan esadbbanylcydytidxgiafrizo|yhidstnudlitrile,
cyclohexyl% - met hanone, 20 and pharnmaceutically

et sepitopbl- gips@bins] -yhd g Sfmethamdshsmgpgridinh® ylamino)-cyclohexyl] -
EE gﬁﬁgutlcally acceptabl e salts of the conpounds of
and the pharmaceutically acceptable esters

I ndividually constitute
pr e‘é@?&%@%ﬁn@mﬁgg%t er!:%ﬂr esent invention.
Compounds of fornul a y formacid addition salts
Wi t hE@@Flalévp@E%wdﬁe thzéoll%véﬁ?ms‘h% Sphar maceut i cal |y

Féf &eg t yldr60 ?s%{n ol- 2 y. cyci(o%n}?yl]e (J:' Y%Br%%@i Slrplerda%n 1-yl)-methanone,

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

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

(4-isopropyl-piperazin-1-yl)-[4-(1-phenyl-propylamino)-cyclohexyl]-methanone,
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hydr obrom de, phosphate, acetate, fumarate, nal eate,
sal i cyl ate, sul phate, pyruvate, ~citrate, |actate,

worevdesEse, tartarate, and net hanesul phonat e. RrBEERI0BES0034

are the hydrochloride salts._ég§o sol vat es and
hydrates of conpounds of fornmuTa | and their salts

- he toal [ £ 080
B A o U SURE F E S SRt G BE ML
owthagpneyor e asymetric carbon atons and can exist in
the formof optically pure enantioners, m xtures of
Ehehdifyreraetippnrhenylanypo)-eyelahskd] - (+-doermpybgiperazin-1-yl)-
ARtHagahdy pure di astereoi somers, m xtures of
di astereoi soners, diastereoi soneric racemates or
(d-xjclopestybbipdiaii- €rydofids @it 1o - phaa elamies -cytloae ot medlahyne,
5 active forns can be obtained for exanple by
teswlapen gh pglerazive 11ybeler@ £ diflubyo-abgmyien inb & cydghexplgsnahanone,
or asymmetric chromatography (chromatography with a
ehitr(dicyddpantyeriperazine-gtogeenyl) -cyplehexyleaminp bheraobiteitees
all of these forns. It will_ be appreciated, that the

%fﬂgbﬁgag-ﬂ?eng@ﬁév%x-cyf@hﬁwlh(4—ryq@ﬁeﬁr>é-pﬂm@m-i1@ﬁ>-methanone,
E I e e IR

' [ hysi ol pgi cal |
b BB R RS 1Rkt PR PP Binf et | yamethanone,
XM fé}barﬁﬁra?eu(%ﬁ Ac?epqzlblg Eacfg lﬂ‘férgcgf the parent conpounds of
genera ornuﬁa N

vivo are also within the scope of
this invention. A further aspect of the present

i nveRtitless eppectali pfaesseonipaungdhef fieamutad erethe felowing:
%ﬁ@@!-‘&ﬁﬁ)b@fglfp)‘iﬁe?&ﬂi@ 1y1ap- @Lﬁﬁ{l&%dpl?éﬂ?}éﬁlinW&}félbh{éiliﬁ}lgﬁﬂlanone,
a

conprises 1 coupling a conmpound of formila
RLez,4-Nichloro @hidth Ramitey) &lyfloBexyR @- B&isko - piperagin defl) Medhanone,

herein before, wth an amne of the fornula I1I
HaNRRIRS - EH1bra2 pyridie3eylam D ) apdoRXyH r (d- issprdefli rigatatierieyl i
befiore W th the proviso that R3 does not contain a
ca#bony’ group, in the presence of a coupling reagent

ot hasi: Lt ] to i ad.10f: o
PIAEL R L MR SRR o
Pas- (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.
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20

I-B RNNRR2 whereins, Ra RlL and R2 are as
defined herein before and R3 is a group as defined

weoogiognief or e ot her than those groups contai NPEER2007/050034

car bonyl group, , and if desired, 5 converting the
conmpound obtained into a phar naceutical | y acceptabl e

faglr %ﬁqgi)&(?%f@ngulﬁlg{r{ﬁgve %@éhﬁ&&%yﬁher o @gbgﬁ I%Loms and can

engl iRthefoem @4 opadalli ptirerapiipmpisf mpgyres Qbenmtlhmaﬁ' saeh as, for
shhd, Qiﬁ‘ceﬁi‘atésh@ptfcgﬂﬂaﬁ!l@ MYasredf®mérs, A ix P& FidihsPedi®mers,

selected fromthe group consisting of (GC3-C8) -alig?
dieBeEEP POREYE TagRy ates PrpptyIes of él.%tslify}someﬁc facemgicesHisptically
adtiva fhaseah Oec 0btadied far S@MPOLINGresdlutitie of e Mbeates(by @ymmetrlc
en, a

Rla I1-C RN R 12 5 Rwherein R i hydr o

Rt S p B B diBe i EaRaCRih iy WEH - ER &ggens or
elngnt) ADe(itV4RYign leetbeacanly bf thasedoirhs.desi red, WO

2007/ 080140 PCT/ EP2007/ 050034 -29 converting the
CONMPAYNE Q%ﬁ‘e&%@d ' tﬂ'étoth@ c@ﬁ?[)ﬁ%%f Leahl %rrﬁﬁlﬁq ﬁ’ﬁ ﬁﬁé favention

acid addit] a conpound
Mgy Be deriyagised at functlonal groups to prov1de erivatives which are capable of

conversion back to the parent compound in vivo. Physiologically acceptable and
metabolically labile derivatives, which are capable of producing the parent compounds of

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

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

compounds of formula I as defined above, which process comprises

a) coupling a compound of formula II

I:{1a
N/Y
g )
O s

. 1 1. .
wherein s, R and R’ is as defined herein before,

with an amine of the formula II1
H-NR°R® 11

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



10

15

ORla NIV H2ZN SNN, R1 5 wherein s, R a and Rl are
as defined herein before, after activation with

w@b@ngsamd or of ormate with an am ne of the fornedEBERI007/050034

H-NRARS 111 wherein R4 and R5 g e as defined herein
before, to obtain a conpound of the fornula I-D 0 O
N,,,yR1lal-D R, N"It~ w)N Rl R4 R2 10 wherein s,

Rla, Rl, R2, R4 and R5 are jps defined herein before,

and if desired, conve he np RI{d obt ai ned into

a pharnaceutlcally abIéVgﬁsargddltlon g The
of fof ”@ of the %resent

i ed oul™ry 3Sgbuential or

prepar ati on othonpo

i nvention may be™’

convergent synthefhc routes. Syntheses of the

i nvention are shBwn in the foll ow ng schene. The
skills required for carrying out the reaction and

puri fh&at sOR“‘Ofil AMERY fe Yl GG d RERSHELSrAa I?ri@él\@rohﬁ as defined
those skilled in the art. The substituents and

herginchedorg geher thﬁr&thesergépvmoe%@aﬂaagéﬂaré‘@nblrgr%lfp 't he
pdeassey, have the significance given herein before

| di cat ed t.he t . In det
SO EamsolREERbRd e FREARREY aekiak Foseat Slsyeidtdition salt

nethods gi ven below, by the nethods given in the
exanpl es or by anal ogous nethods. Appropriate reaction
condj{ (.94 QniRFyhLAafy reaction steps are known
to a ):)e?rso g‘inﬁbé’ in thﬂﬂart VO 2007/ 080140

PCT/ EP2007/ 050034 -30 Stagting materials are either
comercially avallable or -an be pregared by net hods

anal ogous to the net I by net hods
described in refere |te&4in ffhe description or
in the exanples, or t hod in the art.
Conpounds of f oHRN B, wher RR'is selected from

-(CH2) maryl, -( )n- 5 heteroaryl and indanyl or
wherein R2 and R3 together with the nitrogen atomto
whi cihereimey R&raa d&t' aacdsettfifi of herain®ef@e, 6- nenber ed

Rh GhAeMEhidGide! P thd BRhulaSy condensed with a
O

RG—< \%

Cl

wherein R’ is selected from the group consisting of (Cs-Cs)-alkyl, -(CH»),-aryl and
—(CH3)g-heteroaryl, in the presence of a base

to obtain a compound of the formula I-C

O

I:{1a
N/Y
: y)
S

wherein R” is hydrogen and R’ is selected from the group consisting of
-CO-(C5-Cy)-alkyl, -CO-(CH3)p-aryl and -CO—(CH,)q-heteroaryl,

and if desired,
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phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groups independently

waedogogmado from | ower al kyl, | ower al koxy and hedDBR0)7/050034

can be prepared follow ng th_e%%zlrocedure as depicted

in schene 1. 10 Scheme 1 O 0 ANR2R3 CEt O CEt |11

b 0l o O R R iy .

ar oxo- cycl ohexanecar boxylic acid ethyl ester VII is
commercially available and the ketone functionality
can §ecopHid h 86 peER! stifBEmbia 1wet hods described in
literature and he procedures are known to those in
the art (For reaction condptions described in 15
literature affecting such fleactions sge for exanple:
Conpr ehensi ve Organic tjoms: A CGuide to
Functional G oup Preparafions, 2nd Edition, i chard C.

Larock. John W/ ey & Sopks, N NY. 1999).
However, we find,Nt cofhvenient thansform t he
ketone functionality in VIl through reductive

am nation with amnes Il (either comercially
avai Wagewm oR g@odds rdisalebypetierhiodefdescri bed in

LRS- QLGRS vAlh HendRh RS BAHS KROWR drfink R IR brm A8 VI
appropriate) undef reducing conditions. The reaction

may be carried out in %F@ngggsencg[ or absence of a
solvent and an acid. Ther no p i cul ar
restriction on the nature of the solvent to be

enpl oiedin PtraviRlede ahddfined héras edoradver se WO

%Otgnzcéigsaoc%ﬁl%oﬁﬁg/o?'ﬁ?e%g @9%4 -31 effect on the

reaction or reagen invol ved and that it can
di ssol ve the reagents, at 0
I:{1a
i N
R\r?l N LHEN\FS
R* R

wherein s, Rla, 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
carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following scheme. The skills 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
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.



| east to sone extent. Exanples for suitable solvents

i nclude: THF, nethanol, and the like. There is no
w@arnrjgukar restriction on the nature of the aPCTEPET050034

in this stage, and any acid ¢ nly used in this

type of reaction may equally be enployed her e.

Exanﬂgéaﬁﬁ é’%atﬁﬁﬁp ar% eﬂﬁ% n{lrﬂ&lcﬁﬂg fléa‘:iﬁ fe%r %&ﬂ 9 IaeBgre%i '%? methods

'S Nno i Cu 'on on the na
aifalogome tq é@un¢thgd8@@mtbelp§ed>Y|rmethmsSde§¢réﬁgé in éﬁf@emw cited in the

H&@Hﬁﬁ&ﬂoﬁﬁ%ﬂé ey&ﬁ{ﬁi&nb%%@ﬁoﬂg‘kﬁmlﬂ ¥PGrt. of reaction
may equally be enmpl oyed "here. Exanpl es of such

redu agents i ncl sodiumtria yb y d

sodi §Pﬁ“%8\‘% eyl ai%u whegen Ricls sel ?‘H%J g%‘é‘ﬁ &%ﬁﬂe é’h‘fll ~(CHY),-

hak@aryh had i daw @ror avhet e Rf angR’ wfgethenpieh aicuiasgersatdmt tbavhich
| gga}nets a ta&?e%h?l% St W{%englfgl’%lv%rﬁd ef]ttepq?%cl;(:(%m%t gtl 1%: %(lfth({ensed with a

pm iiog swdtpﬂnemdaimgf@mgfmn’omp@ At sut@meerdabwr@, tvgo or three

%I%fuk/)yfﬁd %&%eﬁﬂlﬁlerc%%(fn@ b raﬂ&b %\{/&%ﬁgd)@ Qn@ﬂiﬂo%&ns Qan be

endi ng on many factors, "notab
P@a%&eﬂéﬂlqv%}%ﬁ\%fe?eéu% dtea@tq#a@ s¢hemstl. t he reagents.
However, a period of fronloig h to several days wll
usually suffice to yield t ermedi ately built
esters which can be saponified by various nethods
known in 15 literature. Fqﬁﬁiﬁ we find it dPnveni ent
t | ty

to cleave t st func under b
condi t i or@3 action may be carpied [ nQﬁﬁe
presence or enc@Ebf a solllvent . hay no

particular restriction on the nature gf the solvent to
be enpl oyed, pfovided that it has no adverse éifect
on the reaction or the reagents invol ved,and that it
can dissolve the reagents, at IHaﬁ Rsone |ext ent .
Exanpl es for suitable sol vents incl\% . 20 THF,

met hanol, water and the |ike. There[Ms Yro/parnticul ar
restriction on the nature of the base used in this
stage, and any acid commonly used i withis type of
reaction may equally be enployed here. Exanpl e

such bases ingjude i t.hi um hydr oxi de, sodiu

hydr oxi d 2T Rke. i.ber at ed @
f uncgd ong ,\ﬁ'ﬂgg modi Ijn-EQ% Ilzj\ccgr d'ﬁsre;ql t h%:\RVH
descri I|t tWR'e and the procedypes are k
tothos;élnthe art. However, we 25 fihd it

conveni ent td™Bransformthe acid functionality"Bhrough

am de coupling with substituted or unsubstituted
pi pes-azbrgflshexwhédarogiylidwsid @thmfef: ival is yo@w&iréially @®aiddble and the

Ces@lg%L Ibal? &lﬁtqeﬁgg%ﬁ? gcrcgr({s %{o rIBBt?l g% %scré rﬁsi] 1 11?%atuge and
theypbiadgras eagerwn Hkosem et an(lrreyedsgor apndiech salstscrlherd in
[ifRfuruRLERENRLOE rAPRENE: RE cRufPkNCThp Rt ST 8nic

ere 1s no"particular restrict n on ure of

ifr?éw@ém@@@ﬁs fdwee enpinstiernl (Eper Perparatings. 2nd Bdgiong Bichard C.
Eﬂr\é@l( 3@hI€W&9t& Qthst N@w YoeRN Y. (1'99@)r HoRevéreas antl $ convenlent to
Iveg] 3@ f}% 1can tde rea&ents I

e W’é)ﬁf‘ Y B A %“ caedivea 1%at’é?8l"\v}gh%n§mes
(dﬂﬁhbﬂdﬁnmal’dﬁ,lly'ﬁivlﬁlabﬂal anaade’siblamgt nidkeodsi describth@r eférsncemor by

Hl%[}{o:ng &éhg\{vn teralrtcgé n[{;) %lattg nrzi%} Pedflcﬁ% 0812(?1‘[1 l?S[S %h%@eeagtlon may

be/graried omt@aahe; msqmy oegrandeyof lg@o]ermyl aajlylemj gl @here 1s no particular

FXRIRbEOn WMe SHER AT DBIRS 16 51N gr(ﬁfﬁded that it has no adverse
di | sopropyl ethyl ami de (DI PEA), and’ the like. There is
no particular restriction on the nature of the

coupling reagent used in this stage, and any




10

15

20

25

30

35

coupling reagent commonly used in this type of
reaction may equally be enpl oyed here. WO 2007/ 080140
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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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=
PRUBERbp ALY, Lyt BRRNPILREOA ONCRNE NN £35) /TpE
{eRpectize pperpjedintauningpta canxatiolly bqirqnﬁ@r@pé sefeaeppctive ureas

a0 Mvﬁtﬁﬁgﬁfﬂlﬁ hé h@orehﬁﬁﬁtbome@ess {tRARERE AR Built

THL 2002 The reaction be cafried
BRgnY{RE te an su sequent l)eactlon with am}nes (elt(}:ler commercially available or

accessible by methods described in references or by methods known in the art; as
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presence or absence of a solvent. There is no
particular restriction on the nature of the solvent

wo eoobesampl oyed, provided that it has no adverBer/EPfoen050034

on the reaction or the 30 reagents involved and that
it can dissolve the reagents, at |least to sone extent.
[ C
%Qgpﬂlﬁg) \’S{Fﬁﬁn(? i &ﬁ%h%n? P(J é’a?{};o}rt 't}?eellse (ﬁﬁ)gt\%lg{nﬂlg{]ﬁ?l }ﬂ&%formate
mat spheenplike REMp hmkmdha péesm @f i hasehiTkers isatfepayigupigiggiriction on

ie b6} ﬁletsaﬁfeﬁtec@%'e%loy-gﬁ EproRag tHaPh h%@ﬁo balBseRlfR6Eon the
over a MAde range of nmper at ur es, and t preCIS

reasléqn rfhe s DEPYP g)tvg}vgd |agd Hyt 1tcan 1dis§%}]ve ‘Ehg r?qggnts at least to some
e;nMﬁnExmples\&ér fuitadle sblveARVEdh @A Hich D ré@ethyn ©UDCM) edidane, THF,

PR e G Tk B R fithe nEERE P B iy Re i s sage.
Maf ynwhadetymmaeyarsdd mgthortypeaeiyredciion onsy, equeliyalx gmploged here.
047 - . .
Ao O ROG/ 9B AR, FOT T ooty o e
perl od of fromO0.5 h to several _days w | usual Ig
suf f Pesequenily ap gmipeitharsopnergally pradaplras aeqegsible bypgethods

d@@ﬁbéc{qﬁde@&@}i@ sort m;emg@lrasagum of thE artm a’})plr(%p}fatd) h@added (either
resen | ven n c anent s

B e ot TSR ad feoattogely B e Sl art gl iphar gl Seaction)
dbs rractdrechnvibltdplades vana widetrhnge affterhBern@cepiod the previse reaction

Eeﬁ‘g)séré"hgﬁ:ltlg ﬁ&* cr}tﬁ?l tﬁél% ﬁ%@ﬂt%‘ﬁ V\gé f%?(ﬁl% ggn\%ﬁi%ﬁg {.oaéa?&ho‘ﬁit L}De

ptors
trantidyewith deatg feong /amblemt éampﬂr@drﬂoty rnfbuu [The tigre requirggl for the
FREGR 1915? als@U&%’ vHiae Qi%ﬁél %mﬁ§ fachyst, n%EaQﬂ}nﬂ’lfe reaction

[imted bésity I c.syndrone . (syndronge X),
BN a@élth‘ap%té’éf‘s%féh‘? Weg%ﬁ ﬁb)WQV%éPﬁ%‘? af e daxla to several
deyenl ualaugg@fﬁb@toaﬁad ul€h deRivetives @D(Rﬁaﬂ{) Dilcastld Whre R” is

G & 68 B MROn g SG R bir b F g B S bl e

;ractmn ¢omiditamyirhowy t diase imthg et mefgrabl%a\mkh newblesalkylating reagents
(ﬁﬁ?%ﬁﬁ C(Wfalﬂ(ln&l ?he?‘&la@tﬁ&rséeauerg:g Rxgllf ngsQ(!luZe{'l'tl ﬁ?esroutekas outlined

120 renla epress on ction, on sicC
abmesﬂe?erﬁmdn@mqmp@ndmfl foyen g i ééP@BQ‘}/ﬂd ahihe prasent invention

g B BAF 88 the dé%édﬂpr@guésilmtw@ﬂ liehay be ﬁiﬂé&fe%lyt? ICBQ%@@@VC reactions
obSstructi ve

ﬁ@% responses, congest% %hronHﬁ
@Eﬁ itaeutea uader yiable sonditiant iTRgie g Witoys rection
aomﬁtedren@bm iasipestiire toh€feespele 8anh ormdioaeas®sver we find it

?os’ns’vgCller‘riltt tt%%o\rllmvér rfr:Dd C%Isij;gzir)ott) ulfeass)} n(g?l%ﬁeol&sl) by ?e %{6 Ihof I-F (R
edl) wigh s1dta@bﬂra1|@1h:91s 1wt1nehp1@tmas¢ vfa Geiphge egggmlﬁb IayphOSphorane

dgg)t%ﬁ rﬁ%%' T 2001\/@? t2'1 nof étf)’ r '?lgeolreﬁcti%ns&n i3 lc%{%ﬁ ouPin the

maceuti ca HEPSItlonS conprising a onpoun
BESSASE Ph @lbﬁeam@ anta TRergrinie BUticelar Ieytrlﬁa% ph alaﬂ gature of the

Sl & ba&HpRke®d grw@dtth at 1Fu£st1{beardve1ts8 effécn e d &Hctlon or the
relates to % ?ﬁ ds aﬁ ﬁﬁ 5 above IOT use E 1
fREFUHEIP F‘Wt EXCRL ST AR ERSN Al tFYUP é‘?ﬁ“ﬁ e’étgnt xamples
fdnenmgbdeitdl enacintivde: sollnstignoe sheflike. Theee istrrog@drti@niir restriction on

|
%%%ﬁ[rﬁ B &) g)’ﬂ]to aQOJ}aﬁ’J sgh iﬁﬁﬁse&%%\@g}rgad% £ 230G kfon. 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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25 I'n anot her enbodi nent, the invention relates to a
nmet hod for the treatnment and/or prevention of

walk®emsrs) whi ch are associ ated with the nodul apCDREPINT/050034

H3 receptors, which nethod cogprises adm nistering a
therapeutically active anpunt of a conpound of
(U s BRI (e PR o R O R A P overat
Qs Pl uswle rwﬁﬁ@ﬁtq vielt eea desivatives [1Go(Rrallybe of

conmpounds of fornula | as defined above for the

treatnment and/or prevention of diseases which are

associ ated with the WO 2007/ 080140 PCT/ EP2007/ 050034

- 38- Apashutibdd a(!i’(bv@fthé'eorﬁp@ﬁmts oF formhula Btthé bfﬁ@enttlﬂi‘i\fentlon can be
i nvention re se

LR BBtk B i 3R a0 PESPRIFOT e S e
fivocitthe witheh¢ medtlaaind 06H3peepanms.i on of di seases which
are associated with the nodul ati on of H3 receptors.

The Hlst@uscl:fongbxf: Qﬁ@%%&oﬁf‘dlge‘agermgs%cﬂateﬁsmﬁletfh'e REShARRNEf H3
for the preparatio di canents for the treatnent
EESenters’ @p%@qagﬁq \xé}pchd@@@iettgpa‘;eg ani/@Ir Prevegted by modulation of H3

E'!ééﬁthﬁsr Sihedisch 8 eRERSHRE, bub MMkt Afhifed Itcato%@sﬂyomfeth@ou@ﬁyndrome
act ure

d
RaoRieke %?%P?%fféfiﬁlﬁne‘éa%ﬁaﬂydlaﬁéﬁ%ﬂgwwflﬁfﬁse S Bes pgp-related
memery pesfirenivn whdd icesgratisaintpataiet, rggiitieadafieitf atwintibn deficit
. i he .
RERE i R AL LD, ATty g hlBaine
Baréifr@pn edisetsp avtltipfe scleeospy etsaket dizrigemtscomoplyepipoddpassian,
AELARA, Mioh RRkndk 8RE E‘I@é’ﬂ dl%rdé’lrs %Yc@ﬁﬁlh ORaRblepResid ¥theN@iseases

obesjty related disorders which conprises
Hedin Sasthang gHergy aéle%aafép%ltféétaway FPPRFFeEONEEI s BRNIC

ObstctNPaOA aBCdihs dhd datro-iedinbhBdibordérsconbi nat i on
or association with a therapeutically ef fective anmount
g; t Iofnngae | eéeéz} gr 4 %ctf r% stlorne%asggsg% %sgomﬁbc? %1&1# I]tl?t%/oél of H3
res¢ptefs. reBugstta k@lbesﬂzyt Itmetabdhmgsdrqmet wl@dromX)aaled oibEr eating
d f ase inhibitors,

R R e D or s (SSRI) and
agents that stinmulate netabolismof body fat. .
Conmbi patnveiiongherelrs alsa relyRstogrh afmécegssaléogl@@ﬂflgn%%%mng a
St POPASSIdRfn SEMARVALEd 2 PREWUEIEN @allp ch‘é%tﬁblletcaﬂ%@ WBd/or adjuvant.
adm ni stration. 20 The term"lipase inhibitor" refers
to Clgrggl?u %H%h 1I(;]n Al e SR abl %ugas 1N eﬁgé Wie f(%rhuese 3
action o paseLo For “exanpiPe g ast i ¢ and Pancreatt ¢
themsescallﬁactl\@ﬁahmreces mlartstumrlyala therdpiepsit attivia salsstances for the
g@eﬁtﬁ'{?hpﬁfh/ bfbllcjve%ﬂoﬁ U ﬁﬁEas&Owhl%h AR5 OR %A RieR %eerm)dulatlon of H3

nhibitor of Iipases. Lipstatinis a natural product
BECRPESr obi al origin, and orlistat is the result of a
hydrogenation of lipstatin. Oher lipase inhibitors

i ncl Lidehoth &t leabd dthert O QiR @D red BN ethel s the trefnRSt and/or
R RN T NI N ————
meflexdscoal s et awinpolsyemag abberapeuticplisetivemnbut torfs doorpound 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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exanpl e described in International Patent Application
WO 99/ 34786 (Celtex Pharmaceuticals Inc.). These

w@eioyosrigo are characterized in that they have PEBERP2007/050034

substituted with one or nore g% Pups that inhibit

| i pases. The term "lipase inhibitor" also 30 conprises
ceptable salts of these conpounds.

%%{m&?% Fﬁggés%wq?nm bitor" preferably refers to

tetrahydrolipstatin. Admnistration of a
t her Bp¥iditiqia theinvesrtioa delates taths e obfonparedp efifegmula I as defined

ACHRISH thE ptePaf LA treldidaMmeRRTO! thakicRit @k aﬁ*@/%@ BreRbi th of
erapeutlc [ ffec ive

th at

%@%ﬁ%ﬁwl&? piepstostataq Wi th?ti‘%}l ﬂ? ’éechlétBr . Yigs use of
é’cﬁﬁﬁéﬁﬁﬁbﬁﬂ)rﬁﬁﬂ ERMKécDHﬂﬁBLﬂor the Bfkparation of medicaments for the
gr-eegtr %h IE %Efeanttlo o(fo{)fl:sllts t1satr ferre a known compound

Flufl g cont y ppeven ion of obesity and
hyper [ipi dem a. See U S Pat ent No. 4,598,089, issued
Jul yFarthernogs, thenpiieasnt #1vsotiel @éﬂt@éeéhw@@éwe@ppund of formula I
f@kﬂh@ Sh A kdchl bt RRkdidameniRE &M trdiBm e agg‘brgs%ﬁtlon ¥ho ity in a

di scl oses approp rlate pharnaceutlcal 05|t|ons
PRlEPh RO Sy eV iBe HRAHRE évefb.aégaaseclah%@r ¢ ptigylarly, wherein

fedipaidianibitor isexhn@l e i n I nternational Patent
Applications WO 00/09122 and WO 00/ 09123. Addi ti onal

proc sse r a
G scracc iRt el PRt L e Bin Rl hEL pfhfeamegpe for he
ogmeQt G_I&ﬁemon @>f ob @y 877 bty 4datdd disonieds WhiskR gomPHses
%fn@s‘?ﬁaﬁtoﬁ%@ﬁﬁfe}é ug te?fe&fveléﬁﬁ)uhpopé)émﬁmgd%c&‘dﬁ t@

conmpoun resen i nvention | nc e
feomuld hincembinptionpmaseciation Hiheaheranpsally effesfive amount of other

anRb edrant featnRX O Jt%mt;bﬁrbéﬁﬂg‘ﬂﬂﬂﬂd@&, solHRt O they give effective
zorex, .cloforex, clom naor

nterm ne, X,
ea'ﬁsf SR o s BB el PR ey e G hise
théifiens, lseieaive Raptochéx tduq)aakp vetibiod e €SSR1) et dydeptsabatatimulate

(BRSBTS BPELLY E cohwiFhii, BTBUSLAMNGr il EIRE LARH Ruy be

uram ne,” Téni sorex, fenproporex (
¢1100fH PaGRiESSepATaFet sAqy et oy Blamétlae@mad@mllstévm et am ne,
| evophacet operane, mazi ndol, nmefenorex,

et afmheRFAMAPSe 1ﬁbﬁo@m%tt@%ﬁ%ouﬂ@§\ﬂﬁbl@ Rl dﬂpable of inhibiting
ferpreudepphecine, penior R petTealnE L o
statiroats&iescribeﬂﬁm@tﬁimnenSme 5%)@89&1,re ﬁbl‘e’ﬁﬂ;ﬁhleNAE’f [7{94ds,
BRSBTS
n@rpgmaeom of mzttlnp mlﬁ@rlmbdseenmbupmmlnd@g elmssof aempound
§dr?H1‘bﬁﬂmeféﬁ’ed d Qﬁ@i@ﬁ&hs ECIRHFSQ& ﬂyléh%e% ?f%ﬂlgt%:)drll\@utoh et al,

ect I've serotonin reupt I nhi bitors

&:%%w Treerteom “pase Indibites nriens @lse fo Pﬁ]§mﬁf bawnt lipasg wvhibitpss for

em{pl@l@escﬁﬂb&mqhteﬁﬁa,tlohhlma@emm ﬁcati@ﬂ'WKﬁJWWS@(‘Geltex

?ﬁrtral i ne I har naceut i cal accgcﬁnatpl te S b
UPRGFuticals ‘%‘b t'abteP aYet §“‘t‘1]i1§ aclerized fnfpar they %VSI S

afbstitutkyd Wl oheot mdes groups thneinhdtit lijasast Eloe tetma, “lipase\idtibitor” also

p&ﬁﬁ@ﬂ:@ pﬂ%%{hcgﬁtlcgﬁy %cef)at%e %glps Qf ‘these compounds. The term “lipase

inhibitor” preferably refers to tetrahydrolipstatin. Administration of a therapeutically

effective amount of a compound according to formula I in combination or association

with a therapeutically effective amount of tetrahydrolipstatin is especially preferred.
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The use of a conpound of formula | in the manufacture
of a nedicanent for the treatnent and prevention of

wo@bmgigoi40 n a patient who is al so receiving trEet/REWD7/050034

with a conpound sel ected fro_néé_he group consi sting of
a |ipase inhibitor, an anorectic agent, a 30 sel ective

zter g%’?tpelhg/dfoﬁé?ttag# ?oﬂ%{slnﬂg g %QEOWI??&?BQLI %ultf(gﬁthg Bontr?l or
pfeveri@nmfedesity andeperlipidenTh éefu &5S.dhatent N@nﬁé Q&GS%ﬁssued July 1,

f ogeMth R laldoidciRe BB AG ot rﬁalgfl ¢ BrlRALE@ BN PafeAl NbNE& 004,996,
treatrent and prevention of. obeSity in a patient. who

paicy dslose PPy R e PIRARRETICH; CORPLSIHOND 26@?1‘/ Paehls0
ﬁféﬂrﬁ?&ﬁﬁﬂ Wﬂlons 4 deb@ivee forr¥dxhmipledh Intereition dlHayent

etr t s ect o e :
walifh! RRYBABY LSRR B o T PRFEPEP R t5h i qpeparation
bborﬂlstawrd disalonel lhdiﬂlr@;ﬁean rPeaﬂntrépphccatlom Butdrehii@nNos. 0 185 359, 0
I ' ( nsul i n dependent di abetes
9’93 '7fgé% @LF?D%WOSQ%E%% human which 5 conprises
adm nistration of a therapeutically effective anount
of aSHERFANECCHE A& Pfgse & $uRbiIREON With acampirRad pbihegresent

RVEREdihtiRbe WMult Bredh dt MiatiRp et ARIBBI6Y afiffoRed, hfﬁ@h@dm&ﬁt of
ase i nhi bi artic n the

PrRheRRTR. POk b aR e PaSoRton MRS el s B Zorer
théoréexy elentin orexj dortdranime CHOd5 398, dekeedrbed CathodrRGhodbt he

| {
BRGNS ERAD R Gmi R o RAHEDBIf AR AhBLAAL 0T
ethmamphgtramnpfa fenbetrazate, )fertfbltrarahydmlspmt fanﬁm@pow, fledogex,

fieiDeex, RESLS TN &Ry ISRDRELMER:, RVAM Flin e r‘l@&cﬁﬂ@cé@&perane mazindol,
treatment or revent| on of Type Il diabetes

pRERorYsueta fBRIpEeaerfncthrapRE R e MefElgRLI NOBRIG) S ogPhedrine,
étﬂalféxvyfheﬁhlm&fhm%l Sesnataring qﬂfeatetmmegﬁh@ylpro anolamine,

eutical ectiv

nedoBSo oy sPima e St O RhaN AR 1o ST LLR spripsano-
mnohdadi planeexpeute KT )yan@fTMéft')33\8e1ndrmannaaaﬁti@hly addgptable salts
ﬁf%%é sdi abetic agent. The term "anti-di abetic agent”
refers to conmpounds selected fromthe gr oup
consj st ng of 1) PPARy agonists such as pioglitazone
(act Yot pieferads garecdicGaents aaidiamine sippnahent gndgheptermine.
bi guani des such as netform n (glucophage), and the
|'i keSuiBble @lebfiwngtotseiasesigite iﬁﬁibgbtsbﬁml@é ﬁmo@kﬁnnatlon with a

I .gl i pi zjd .

S e {Fep BRat dy o Bl Tocbihs Mutnnigrapegand
sautrhhmamhplwgmamuﬂsalqﬁacawptabdg saltsitiepreefl i m de (prandin),

and the like; 5) PPAR(x/y agonists such as GW 2331,

and Sl!ﬁ%b d Aé@n sBat galgula}_/e me&%bﬁérﬁ gf ﬁo@ﬁﬂn@ﬁdé%’t% not limited

(V|Ida (saxag| I’ptin
élﬁﬁfn?%agoink%(e g)A@L%Q‘@i nase activators such as

the conmpounds disclosed in e.g. WO 00/58293 A, and

the Thkese Bh c@m@odﬁ@%f dam@ld Thith iah SfasuedioBismaBicament for the

rbose (prec yset and. the |ike. .
AT b B g o RbeT Temp syt FebiRb RS el el it o
despourtedleated Vioni dre growgp consisting of a hpase 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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si mul t aneous, separate or sequential adm nistration of
a conpound according to formula | and a

wo beragiawi i cal |y effective anmount of an anti - dPEDEP1007/050034

agent. The use of a conpound ojr formula | in the

manuf acture of a nedi canment for the 30 treatnent and
]?aggﬁ{htéﬂélgdl}v Ifefe}— gwéth t(g[ zﬁl@ﬁfoﬁ%sﬁgﬁn 21% gr?gb i{\!‘%‘% tllleS re%ent
ingenticgp an Obj ect of the present invention. is a
further preferred obj ect to provide a net hod of

t r eaftReNfurBer PrefM-RIALIHRR t ;grodﬁﬂ§|a|fr1@étﬂ§d7bﬁ§edtﬁeﬁ‘t Jl*ﬁ?@%ntlon of
rpses, adm nl strati on or a e ca
il?ﬁeelg fiié\%n@’?/\b‘%@?‘f fepABdesEiaeeish W}lﬁgﬁé@&%ﬁ\ﬁhmﬂ%ﬂﬂ‘fn which

edm priee apaitidration of ditgafeatitdlyrteetive ammm@ oba aca;hp@rncbarccordm g
%f f%lol%i,lﬁa II 113 @?%V{A\R}éllr’z]ltlﬁré of Ié]sesg algt?ol’#}tn\lvﬁﬁ laltyergﬁf)gu 10%1 \ e?fegtlve amount ofa
hiepsn tnhlbleffrep@tltldaldy) rvﬂmmm shedglascinbibitor @rtctlrﬂe/dgrlmptm Also an
ﬁ@cct'o'i 'iﬁenigvéﬂztloﬁ)ls meln@etﬁ&!l gs &e%&lr{?eﬁtalb@% for %ﬁécshmﬁﬁane)ous separate

ol est ram ne (quest r an) col est I({) CO estid
%Qﬂ’%%laﬂ pdaainigmatippyvel cepipevied acser %ﬁ%fpffalﬂ]@ Lapd g lipase
aheiMassatidar(y tehli @i dlipst@l i vastatin (baycol ),
fluvastatin (lescol), pr avastatin (pravachol),

Si m/ sta

bsofipt 1 R ARG e TP Ruck s Tor o 8 O mpeasion of
I}’pe ICEEPeten i dni-inouls depehdar diabete tredpinb(NIDOIMY 0, a landan which

n#)ﬂl erg gc%m?‘)‘str E’Aﬁgff Qﬁ?ﬁgﬁeﬁlﬁgﬁ% ??v agg)%ln;? b E(ﬂhﬁound according

E?efz)élflllk@rlatl éOlPBEIZl&PF Py assagigtiqrhwith @Kléeran@tleaﬂm qffsefpeciequnt of an
sytRestiSadepti bi tors such as niacin, and the |ike; and
7) niacin receptor agonists such as nicotinic acid,

and e like. 0..an obje t of the inv IS the
ot 1B e G BBl R Cropimbountl aHeg R 1 oup
sapatiag of Dr PRARuehisal sueldad pib glithatnie@actof) oa rc@gmmmd (avandia),

s | - hcaldy o .
glg? ];kgg)an%lf % zlalals %rﬁbm&ﬂﬁgﬁ%@n@q t%%mﬁe&use
@ﬂfoayhlm @unanchilbelmlmida glinjapinidec(apandf, gbpiaide (giicetrol),
g@s | B SAENABI DL aﬁ(hﬁle 1&&%%@5%@&1%%@&%&{% Pedhide (starlix),

| pidemas, in i's al so recei Vi

FopagiTidA{ Prapfing. 344 tﬁ% ke |56RBAR%Y agqBits suel a5 WO I3H - and the like
@bpepilvoinliﬂlsia)rp slﬁﬁlarsmmmesr(&ﬂwghphﬁ) MK&MBMTHJ\PBS‘-ELWIIS

B SUERGF i apEE R il B R R ARGt R R o mpouncs

ddcipsedsn eat Weh 0058203t Ak nag et likeal)l ¢-(BhidostinbesiehibdOrs such as
difeformula I in
co% éﬁe%%eg% om(glg gh&]tgh lg(et her apeutical ly

effective amount of an _anti-hypertensive agent. The

t er mlsaan iobleghefrthe HYPVionaig it Medod-ap esstibest dhowgfe the

koM@ h &ih s a@pithte dr@é@feﬁumcadnﬁ@ﬁﬁ@mﬁ& S@INGEdudd abé@HInkS formula
I.n-.converting Enzyne

consi st ens
A B SF T BEORG DR TerE PR ng )
captopril (capoten), enalapril (vasotec), 25
f osi opnsel of @romppnnd pf formsianioiprth¢ mapufapiuve 6f a meditamént for the

Hgﬁfﬂem é d éllé{)én\ﬁ%ﬁ%)f T ypé:"fl d%%&rs llt P£t9 AY §hd 4o re. Icelvmgltreatment

qul napri ace), trando
WiHR N janti-daghetie pgent M@é‘ao an) obJect of e present invention.

It is a further preferred object to provide a method of treatment or prevention of

dyslipidemias in a human which comprises administration of a therapeutically effective
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Angi otensin Il Receptor Antagonists including
candesartan (atacand), eprosartan (teveten),

WO edwemsit@an (avapro), |osartan (cozaar), tel nm BEX/ER2007/050034

(m cadi sc), valsartan (diovan and the like; 3)
Adrenergi c Bl ockers (peri pheral” or central) such as

RAGul %f%)c%%g%%ﬁ {094(1 ?‘é% 90%1 | %Q:%Ln gl}xﬂﬁn%%%ps% 1‘3 18§ with a

sec norm n et ax
esapgn dadly effocstye pappuncefra leod mwe(rmaragfrrﬁl ), mnetoprolol
(l opressor; toprol-XL), nadolol (corgard), penbutol ol

(I evahOletm ‘Hlbf&lqg{x/@ﬂm Ngeﬁk%ﬁers t@%@ﬁfp@ﬂﬁh@iele(:teﬂqlﬁfn@kﬂe group

tinpl.ol l.Q and th
cYISEsHRE @f B ‘?KfSHeliltg §tt Spli;étéﬁqnblpe I&(Ll?g[lrgg) colestipol
(@leatid), ahd (hkdikmﬂjy}mm Candedieast iitkebit@k pid-ak atorvastatin (lipitor),

%d&rﬁﬁg%g@%p 88@1 as atln gescgl %\\fsla\.l(s%ﬁ%? 7r/a,(\)f§c 1ﬁ)silmvastatm (zocor)
adokdizdisen3) (d@ﬂqﬁmr@j)absqrenalz odiiptqrayeahi as)ezetlmlbe and the like; 4)

@E@p Wpﬁ&% @ﬁ@}ﬂf‘s to&gﬂrpﬁﬂ Zpthi ﬂ)%? andat'ﬂg hkp% IP'P agonlsts such as

Eerlgwera ad renergic- neur_onal | ockers |nc u

tg) cemffpyo el donid). denofibraie Gm%ﬂ)( begaibiae) (bezalip), and the like;
bESRIPbRR dyfflelafihiDitordfhtad@idcink 8ad eleRika; ah dad meRel Bcéptor
bl ocker s, i ncl udi n%%]ﬁ rrr%\t@¥égopa (aI donet), clonidine
FEORISEHMER P NiRUMNS B2 %in), 5 guanfacine
(tenex), and the like; 4) Blood Vessel Dilators
(Vasabp laatod jesi) ofithe inydmtn'@ is hlgﬂjmatlhamam decapedswive f@)the

F‘h‘{iﬁ%h%uls s%a)@"a{ tJr%%] af:rr%ﬁ!é %Eﬂgfgﬁzétﬁ e nc(f %ﬁ)ounﬂ%@c&rﬁﬁlg to formula

han brithsrapeuiieadly gHective amenauefs linad (C[)Yeéﬁlﬁlag‘}nt
i sradi pine (dynacirc), nicardipine (cardine sr),

ni f ethPhReFaROAGIGAN 3f forshalAll ih thOnSOh [ERENES a mwbaaﬁém for the

diltiaze cardlze e am | |sot|I and t
FF"}%@“%%“%IGY%‘HOBSO QM%’H“%&P 0" &fz‘l?tg&o %ﬁlﬁo rece”mg treatment
with adipittbwerik e agegeris slso amobjacti af ghdyydsenc hiventdrhi azi de
(hydrodi uril m crozi de) chl orot hi azide (diuril),

chl o tﬁ@@f&r&%ﬂg&&&}%@r& é?:'ﬂ Q %ﬂogﬁ@@mtﬂgd ()% ga%'n%nt or SPreven‘uon of

et ol azone I uret
Byperteagomh ineh wnpg @heq@mmgrlsaﬁwaﬁimlmfr@@@hpﬁzeth@ra@gwqaﬂy effective

£hBasT oMl e nAfoufld (&be&ih kA forkMSER A blisteFade4isocRon with a

the like ot assi um sparing diuretics including
%PGPﬁl‘Ef@Y(sﬁ?C&%(ﬁB‘inPunW | AN PSR YASFR ) | 15

spi ronol actone (al dactone), and the tianenidine

( syntThe fermndntithgpértdasive zgen?ymgﬂm pidydir@loplesiae agent” refers to

PRI e bR B QR TR 2R e e

BNEE) Indeitbes mlvdpmhﬂnha’wﬂ (Iokensig BEOPIEDEhGORSER Ieylalaprﬂ (vasotec),

ﬁ)‘éﬁ‘i@ﬁhf Ihor(oii)rﬂp iR B Pvit ﬁpﬁlﬁlvﬂlgé&ﬂf fn@&éxﬂﬂﬂ r(bllnxascplfeﬁg@(ggﬂ

I
%%5 'squgnqpﬁléﬁ%mgl ) trapdrdhaliace] ﬁ@eéqlezrilz)mw}&@o@@e@e like; 2)

ARGiotdnein|Tl RecepRR) ANtE@n&M 1ﬁﬂh&ﬁ? c@fﬁddszhﬁnl @Va@ﬂd)@éprb&rtan

o) SCr SI MU
R ey SR e S L S A
abicangj ang thelike BMHEneﬂgleﬁldclezri treripheat orazhiryl) such as the beta-
g@r@ﬁ&%ﬂc“ﬁ%c@&%% (?fl % ch]%mdlolmf&ﬁro@egt%hglﬁl @&%}hun)-rggtakldcigl

H@dlpéé)nbﬁﬂplfobﬂ (zcheta) tqaetaelabieartepit npateiei (lopressor; toprol-XL),

Hé/(ﬁﬁcﬁlt(%}%h&lg Bﬂeﬁlbﬁto@@lt(le%‘tbl) RdbR] Aiken S, ESIMAANSI (inderal),
ant ertensive agent, is al so

tre
Hppo, R@egk@rer{)ﬁgd& fllp% étr%tafittﬁﬁlerglc bloa«:rs including carvedilol
(coreg), labetalol (normodyne), and the like; alpha-1 adrenergic blockers including
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As descri bed above, the conpounds of formula I and
their pharmaceutically acceptable salts possess

wo 2000aki1¢0 phar macol ogi cal properties. Specifi cedT/EP2001/050034

has been found that the conpoynpds of the present
i nvention are good histanmine 3 Feceptor (H3R)

e A T
eibenziline) oindtthe likg papphasalsidednet Be-negrangl blockgy including guanadrel
gﬁ@? e 98Qd4R1RGhe HRRAAY, 02003 (serf)§s1l$' aﬂﬁil' tHO1IRS 3B aW dddenergic

a- et hyl hi stam ne Saturation. bl ndi ng experinents
Rerkerp BergiHet M i Parkaldeme) nel ipidiisd satapie el g Bd beiy (Wytensin),
sdemeidinea@ener), Tak atwisdet 4) Blood WkistlaDilsbors (Katadilatordlincluding

éy‘%ﬂ%ﬁﬁ AT OUTD: DU P e G5B g the kes )

Onlotugi hweldl Blogkers imptuiag adlodvpmh(nqmase)a&lwgpine (plendil),

ﬁ%ﬁ?gé g@ﬁ%%&? dﬁ9 Ea(rgfﬂgr?(t%a]]}@%e@ @%f‘é&l ocardfta adalat), nisoldipine

tigEeE (Fardazam Jn el apasNih giseptipend &ﬂﬂ@x@e@@r@fcs shcas
ﬂﬁ)ﬁdes R4 hﬁhﬁdie%tlﬁd@a@&qtﬁ IiR6ldiR Qh dmofo'iﬂfazﬁé/kﬁyd@@(hmm

concent.r |on tio carrie
OB D peP b e Tl BeThAldSTe (e LBk g opBRe (ozoD,
tri&fc&z&oh@(lﬂh@l}roxjrhﬁd&hmla{e ]b@p\zimlmm smhaabhnme\lnﬁdewaanﬁmand

bt PRPELHAT R B S R i R Perp il B o
ffotassitB0- sm@rakreﬂngs aclu2oy m&nrfd@r(rrndmnom owmiagitereMh@lyrenium),
%ﬂ InoBctAR (M&%§ct8ﬁ‘§e @glaﬁeﬁﬁ dﬂe (Iggrflé’cﬁ*? LR tlﬁrﬂi(htﬂel“ osine

ter Iates wer e’ t times wt

Haﬂ@xmgq@h&ﬂ@m f@ﬂudé%matww (@em sy Nadythe Jafkg; 8 Neutral
Eﬂamﬁum Inhibii€rsPihalu@ oVEVIS- 1867 18 oftapa@ilde),fIOK- 7@@O(moﬁndoxatrﬂ),

gmrﬁ?%ﬁgr% a@aghnl\/béjy ﬁ?glggﬁﬂi bi)g& g?wr{gz{rgﬁzﬁhﬂt) an5('1 the like; and 9)

Eadbthelot Anvtapynisthiricheliig fez@sentaa$ROG6 EIN2 NA3B08 163, Hatthadide.
top-counter after shaking the plates for two hours at

200

Tri s REp SIS OGF ab SRBREH i B B0 HerHbl oot
Bamﬂteneous(ﬁematﬁrqr§eq4|@ntlwdmlmsah@%oqug@mfé@Wm@do formula
Parri MH¥BPen 1Y effect®® amBdhi S anTERFIF A aglht. af finity

of H3R inverse agoni sts: tvvel ve i ncreasi ng
conc tratlons ran 10, Mto
o R s AR R af it 8 e weRue e Wby for the
beadiengarekpevdntientod hysdrteg siop b paenofwhbhiealbureaeiving treatment
. . ein,
U SRl L5 0B P0E LS AURURM AL REgH 10,

i ncubated for 1 hour at roomtenperature in 250 |
final volume in 25 96-well plates in presence of

3H( RMadaetipsA apoye.dhe ?@anHWMOf foaulebidehelr fhpgpaceutically
@Eptabl%'@ﬂts%ﬂ)@éb\ssf Valbu Al a@ﬂlam& 1%E%I;srmdsp@iﬁagﬂ}a 209 been

X Ofoucn%ls of gh Tesent 1nver¥clon| asrg: aoocPhlstamme 3 receptor (H3R)
“ﬂ dr BB ORTBRS P & P

antagonists and/or inverse agonists.

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

compounds of formula (I).



Al'l conpoundswere tested at a single concentration in
dupl i cates. Conpounds that showed an inhibition of

wo 3idyosaliH by nore than 50% were tested agai n POI/EP2007/050034
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determine 30 IC50 in a serial, dilution experinent.
Ki's were cal cul ated from | C50 based on Cheng Prusoff
J, _ .VH (1973) Bi ochem
FFEFCES 55525 takpin, conpounds of the
present |nvent|on exh|b|t K. values within the range
of Shoutiod bnivllmg)e)@bnmlents@@@e pMorpredﬁJemgﬂ{BL’) OH@bwutbrdnes

B R 3B rrad a RE B s RGP0 dyphsgmacol Bep

Hherapeusgs AWM, 2THe1$.0l | ovm ng tabl e shows measured val ues
for sonme sel ected conpounds of the present invention.

K- ( A%/fg n%lﬁg?raglta?loor%ngfgf BembxaiEnbe t&-?%?%pﬂotelﬂﬁﬁﬂgl? :Wsls ﬁlz:uléated
Bith dhSeBiBURIL S0P fet b Ru Sty Bl iF byfRg Pt €10 10 10

albD oONph issdedfd Hilndio g g/las dﬂel\tmmeabusmg( a20Wfpld evwelssiaf colidu®) -

?fgﬁgm?sttamﬁ a(?fl?(%rﬁ@ 1{15 Ay o 1n5pc%#§£nr‘%aélog§ 'lgl)aéﬁﬁwbgtl?n was

¢agried phteattrqa@rattmmra@lfre ohasen-yell elaaqsehaldngfﬂrd@es hgumsh The final

@&uﬁil'eehp @5&15\&/6115(3&5&%5@ & Phe n%ubﬁﬁ&? (as fb'll%()v@@l b ré:ih@ ﬁﬁlsa%on gn GF/B
and rel ated disord ers such pertrg@ ycerl dem a

Alpre Risoraisderighd Q0 nlih 8- 5%?%% sHaking 26 26 300, ot two
K&JIME tThe @iltmfon'\mwidengm%l 0Rl-Hawses end-eiedl@r plafedvere then

T e R T B PR S e
Etmqad:a“ceh wigre doee gurSv4al fon b0 measthbh veddddducosdlatieyv 8hsl. (Microscint

Ihey niﬁ% ﬂPéa‘%ﬂ \x% 1?%15&’ th(e%cﬁﬁ\{ @Qﬁdﬁd}cﬁ‘v ng‘lﬁx’ tg@‘r‘“ﬁ%ﬁt {V%sar? té{rmlned

acce once
foipac allddon40@!@yfsaftwshfelﬂmgth|§mlms for Weo hetirratl 2004pe ﬁlre@m

jefathde. eye or 15 tail vein and blood glucose |evels
are determ ned. Method for Measuring Triglyceride

Levels .h j.ce bt ai ne

PR Sdter e M B PICTRE 7 4380 5 PE B~ et 2geashing
Bufférab( mh iTnis- E@ich Hj 7 duype d adt BredilmgH© aed) 0iSvdIMNeati] pmsan
serumtriglyceride levels. They are dosed orally (by

gav aﬁl%u‘e& HeRRALRE gf‘ifhﬁ% la%’H?ﬁ %fx%fs@%&né’t% Q{Vg vE lnc\‘\é]a%l'ﬂ g

20 the test conmpound once
eqiicaRirafions ératna@:g fesine d0 alyhior0.-BpVoyaf tlag selep@dlcompnnd%wm always

&oted Edﬂlﬂétﬁféﬁrﬂlﬂiﬁn lg E%h%leﬁfﬁlsﬁfgtrﬁérﬁbfh% of P}‘l%tﬂﬁ%% fAR3-CHO
HDL- .Chol est er Level s To det erm

surin
%ﬂpiur@hév SRPIOPH BRI of) RSN S weléwwtﬂvé@&gﬁa@mgﬁlg of
BAMIp atlKd Wérb nﬁﬂbht‘éaﬁﬁnﬂ hdtﬁ&ﬂrdﬂr@ﬁdmdrﬁhr@h(ﬁSG&l fifidllvolume in

bg weil platf;ghlr? p?g:sgr?ce%f SH&E)%L ﬂ%thyﬂic’lsegm?nec(q 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 [’H]-RAMH by more than 50% were tested again to determine
ICsp in a serial dilution experiment. Ki’s were calculated from 1Cso based on Cheng-
Prusoff equation ( Cheng, Y, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3108).

The compounds of the present invention exhibit K; values within the range of
about 1 nM to about 1000 nM, preferably of about 1 nM to about 100 nM, and more



10

15

20

WO 2007/ 080140 PCT/ EP2007/ 050034 -45 daily wth
vehicle or test conpound for 7 to 14 days, and then

whb@dogmn4d he foll owi ng day. Plasnma i s anal yzepCT/BP2007/050034

HDL- chol esterol . The conpounds LFf formula (1) and
their phar maceutically acceptable salts and esters

%‘%@ergﬁ u@% nﬁW% Sk gb M. &8 -fo ih ??abfl osrh'(pwgfmea ured values for
ar mateut 1 cal preparations for par ent er al

gme mlﬁcmélcoamunﬂ%@frth@ pmaentnh‘@ptlelan be adni ni st er ed,
for exanple, perorally, e.g. in the formof tablets,
coated tablets, dfagees, har d ang, @iy gel atine
capsul es, sol utiops, enulsions pr suspensi ons,
rectally, e.g. in[fhe Torn1or S gf Sitories,
parenteral ly, e.g| EXamRIAd form pf<Pnj ecti oh sol utions
or infusion solutjons,—or topically, e g 1in the form
of ointments, crepRAsangple®dls. 1P8he producti on of the
pharmaceuti cal prgparations can| be effected in a
manner which wl|sbe fagyliar n erson skilled
in the art by brin%%%nlggg descr?%g d gonp)unds of
formula (1) and thret+—pharmacetuticatty—aecept abl e,
into a galenical admnistration formtogether wth
suitable, non-toxic, inert, therapeutically conpatible

sol i Be@bnbthAidh s ‘é@(ﬁlﬁbﬁzﬂ bﬁ@B GEA1ALSviBADT thd coHeSdun@E of the present
usual pharaceut i juvants, 15 Suit able carrier
’r?é(F%ﬁ‘cf“alin%Y EH%CCHH‘tP lg}ﬂ {%ﬁ daniteo, gariveendippiagiays that are well
bﬂlﬂwr&irﬁtthe @fthcb’H &am@&y td (ﬂmd’mﬁefel the &fficaldyé$ a pharmaceutical agent for
0se, rLn.starc r derivatd ves t
(PRl Ry g b Gar GRS B ElieR s BRRHHE Syl dmi
@tacmsmromatiesmsa lagd fdated disbwless, suclvas keypettalglyedrslenda agkes
t carrier materials
?%r% ég“’g%%t t:hﬁgdgﬂg Fg%sﬂ ﬁeﬁ%lrg& exanpl e,
vegetable oils, waxes, fats and sem -solid and liquid
pol yWi Eho(dcf@bM?é?H@lgomo?‘ngﬂ%@ser\IaftVﬁlﬁe of the active
ingredient no carriers are, however, required in the
cas edlﬂ'ﬁb $0itd (ob@zﬁhéﬁ fro@ Jaeasl L@lﬁdratoﬁu& tBabHartear MBpare bled (by

odu tion.of sol ut S an
GPsFer e Sl 8% RaBRHIGRRYR bl B0RAT BB ERBie v
$higeare dngtdtanalyl (by eavage it aphe&nacuticelly aqeepteble atlsclepwith the test
e O
@dﬂﬁmémdﬁg@@iﬂﬁﬁ§eﬁﬁﬁk§ mignd. es are, f or exanple,
natural or 25 hardened oils, waxes, fats and

sem MetHpd fdr Beabdriib mglgadequlsuvsﬁn table carrier
materials for toplcal preparations are gl yceri des,

zlelmshg%/?é\s“ﬁ%le %1§e(§ ?,r %iﬁtﬁlis(ég?_g%?rgko oSy aa E?/agb ?f@ are bled (by
aﬂtep bgd @, taid vein sl gipopgeadayidenetogiqyoelest mrah savel tiklyseide
%1& Vl%te}/ Xxeesdosé&‘ﬁ l%ﬁﬁf@'vb%ezlﬁr haﬁﬁﬁﬁg%ﬂl& al&e tabw&ﬂcﬂig with

fying a nsi tenc - ]
ﬁ@éﬁ‘fc §0mppwbgmceu y 8vi7rg 14glent dhe §1a1|rrtaés it ﬁhanahl 3gin by eye or

ta&eRs Hﬁ)d kcfu Iﬁftﬁgﬁyé@rﬁie leRifab&detsrabaéances,
sol ubi | i zers, co orants and maski ng agents and

2 oSN B TR B R b ER A of Tormuta (1),

can vary wiwthin wide limts dependi ng
To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped

with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once
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WO 2007/ 080140 PCT/ EP2007/ 050034 -46 on the di sease
to be controlled, the age and the individual condition

w@boovkgoipat i ent and the node of adm ni strati oPCT/BPZIO7/050034

wll, of course, be fitted to fhe individual
requi rements in each particular case. For adult
t
Qﬁfyl vg EH Zeéf’ilcl?fihl ¥ c%qu%%ﬁd %r 'ﬁt%ol% da} %ggtt}?en,qﬁégdéér% gh%qg%lowm g day.
Bbﬁ@ﬁ@ﬁeﬂﬂabﬂz Orﬁéﬂeﬁmlﬁ‘@erols on the dosage it is
convenient to adm nister the daily dosage in several
dosage units. The pharnaceutical preparations

c 0 nvmé @cﬂhﬂ)d’urﬁi@ oF ﬂﬂrﬁlu@doay bn @thbnﬁmenﬁgseuuwu faedfe@biblé salts and
oun
?S&ffrF 8% ‘ﬁfg'@sss% éf‘rﬁ%e@é’a@ €& 6“ fllel féfg{l PgPlé %Wéelﬁ%]s%rﬁ?am“o“s for

emteiahtphontdra aroo@cad atlmnﬂlstratiblneyh@rcan beadenesteradofor example,
E%BFJ‘]S/%]'%%? ﬂf' #ﬁl&l oHaSo &< %Bgureéi gab?ert]f%/ df?g'g&eﬁ?rd]agd %ﬁg&h&ﬁe
@a,psylleg .sqq]@tlhgsq gmellsg;ns glr épspgnsmqns( rectadly oy o py the form of suppos1torles

%ﬁr@l@tre?azﬂlynale;? in %f@ﬂﬁ of 1ﬂje&%ﬁls9ﬁﬁ5ﬁ§‘91nlﬁﬁ{sidﬁt s%[d'fﬁ)‘itls ArQopikally, e.g.
A mxturé of 882 ng (6

in %ﬁéorayeﬁ%ﬁg&%%e&@%m# ¢ acid ( comTer ci aI ly

avai l able), 875 ng (6.8 muol) 1-(2-propyl)-pi perazine,

2. 98Tl p&dactﬁm‘nd)f)tha' Biadnawcel tRaPpreparaldn sGanme leffeddPinA inbnner
)ng%cgmfl)&{g rfTaDr{lllz Iy {o Jr{y%g:rson Sk];ﬁ (51 1natth a&%mbtrle gp é tﬁe Hescrlbed
exhpaotdsdf Wrtmlléeﬂhylhd ﬁm&t[ﬂuagnmmlmﬂapgcre@taé)&b 1nTh@ galenical
Eﬁfin%tlwﬁ?olﬂy{d V%‘Eﬂh%ldwmf s&1@ib@ﬂo§ %95'3589 rt? %f]:u‘%ﬁally compatible

silica eluting a gradient forne

pRlieqstligrid cagiier raatasials arbifdesirgd vuapREprasaetisrbidinyts.
Evaporation of the conbined product fractions yiel ded
830 SwtabeLabierahatbhids fdetnloe oﬁl@ﬂﬁ)&lgﬁlﬁc agriet GhteriBlsOMR also organic

a&nF 186&8691 T}mspé}r gﬁw)lﬁﬁtgg %qrgls%}h%r (z:erlvatlves thereof, talc,

sib&fy:l deidhat 1tsasabwem blé II'S'Bd( turaeri@fm@Briatg fof Gatletmrrohted tablets, dragées

élnc{ ﬁarH%X aﬁgﬁégps (}Q gqérﬁel‘:ﬁ%%ﬁg% led: s%?[ a%ﬂlatme caé)gulrgr? are, for

g@@tgl@ Vggqt@lﬁw&ﬁ ng agsgngd sermrmly ?g)@ld;qylmd polyols (depending on the

ﬁﬁth?&c&ttﬁ’é( X(QR/E HoyeHibifigol c{ﬂrr?ermre-rlﬂﬁvé&@ls r&ﬁ*@t‘é@ fin f}f%rcageﬁoﬂ%oft
evapoyatl on

&f‘df&g@ C&Hﬂﬂ‘%shesr“ht??(l?ﬁ Tgief aatesiy f8’&§1€d’r?‘§1°\9’@1 ?6@1;96 Bt REg Syrups
RETIERPL2R0E O3 folye ¥, kuprosg alli‘aiﬂ Mgaﬁﬁild@he Uké. [Suzatile odirier

el rrsl%dec hr?‘g’o (l)rlflstl y WI tah ? ho? olyals, glycerol and
ACEt Oni tr e %H{I@%) e CSPh édl

m@tﬁbbtoﬂsr&mabbwsrme mt@wéqcfor atrgpositeiad ayem g exaople wdtdral or

hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for
topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated
oils, liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.

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

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula (I) can vary within wide limits depending
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5.1 ng (15 % of the title conmpound. M5(nme): 344.3
(MH). According to the procedure described for

we@x@mpsma4d further piperazinyl-carbonyl- 5 cycPOhER007/050034

derivatives have been synthesiged fromtheir
respective starting naterials ‘nentioned in table 1.
I
@mel\ﬂ}éeﬁ%q tcgﬁ oﬁ@&am e a@ %eﬁg&g@hg@ndxm%tﬂe Ment and
the(m,o desqf@dgpgdlstrgpqme pua(i Wﬂb ojccfucrse( he fittgd tq—jr.he n d1V1du al requirements

U e u
ii}llae%t@g ?#g}j}l %%/ gis%%gﬁgﬁ)l@%%tﬁé%m@@&lgmﬁ@e -0t ¥ebRNe X th-about

QG gl(gp?saﬁg}p ypa[brggl; LAng to_l_al;wu)t 10 1&g S8mes into consideration. Depending

én tH eldus@zeihis Ry h Ao to {d1eIMiErChalldily dvyadelibdve)al dosage units.
4- (4- isopropyl piperazine 1

[4 (F 3= d| B9l ndol carhbo e
"(1:’1’)1/ CPhaﬁ 11 10? ZPre]zarattloenrs rcr:glcliventlennl%)cz)nta}él %boggé.a%(zjgslggg

PE&}yatdpQIS m0pmrgaqﬁ acontpapinyl aferinarioH.

2, 3-di hydro-1Hisoindole (commercially avail able)

4- ( 4Til§f?)@l() exRinPRE 3ZVO &y ﬂlugtfa”té BRY-ERY nPERRHAZ Infbrd detail.
car bonyl ) - cycl ohexanone 4

yhgy.gra. lxoeveaf@ft pexpLeaged 1Hmt etﬁ ﬁwﬁﬁ%a%ménaﬁ)r and 361. 4
3-yl am no) - cycl ohexyl] et hanone

6- net hoxy-pyridin-3-ylamne (comercially avail abl e)
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Example 1

(4-Isopropyl-piperazin-1-vl)-(4-p-tolvlamino-cyclohexvl)-methanone

a) Step 1: 4-(4-Isopropyl-piperazine-1-carbonyl)-cyclohexanone (Intermediate 1)

™
0 K/W/

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 ethyl acetate (0.1 % NEt;) and methanol. Evaporation of the
combined product fractions yielded 830 mg (53 %) of the title compound as light brown
oil. MS(m/e): 253.3 (MH").

b) Step 2: (4-Isopropyl-piperazin-1-vl)-(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 triacetoxyborohydride 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
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carboxylic acid (commercmlly 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 1IN NaHCOj; solution, extracted with DCM and the combined organic layers dried
with MgSO4 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").

cvclo(hexvll carbamic acid tert-

Bés@ezi ne- I-carbonyl)

b) Step 2: trans-(4- Amino-cyclohexyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride (Intermediate 2)

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
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a) Step 1: [cis-4-(4-Isopropyl-piperazine- 1-carbonyl)- cyclohexyl]-carbamic acid tert-
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-cis-cyclohexanecarboxylic acid
(commercially available) and 1-(2-propyl)-piperazine (commercially available).
MS(m/e): 354.3 (MH™).

b) Step 2: cis-(4- Amino-cyclohexyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride

According to the procedure described for the synthesis of frans-(4-amino-
cyclohexyl)-(4-isopropyl-piperazin-1-yl)-methanone, dihydrochloride the title
compound was synthesised from [cis-4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-carbamic acid tert-butyl ester. MS(m/e): 254.4 (MH").
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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 353.4
carbonyl)-cyclohexyl]-urea
diethylamine (commercially
available)
trans-(4-amino-cyclohexyl)-
piperidine- 1-carboxylic acid (4-isopropyl-piperazin-1-yl)-
. methanone, dihydrochloride
[trans-4-(4-isopropyl-
24 13645 . . (intermediate 2) and 365.3
piperazine-1-carbonyl)-
cyclohexyl]-amide piperidine (commercially
available)
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WO e@n®8014et- am no - cycl ohexyl) - PCT/EP2007/050034
(4-i sopropyl - pi perazin-1-yl) _155(_3- fl uor o- phenyl ) - 3-
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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)-
1-(4-chloro-phenyl)-3- methanone, dihydrochloride
[trans-4-(4-isopropyl- (intermediate 2) and
piperazine-1-carbonyl)-
cyclohexyl]-1-methyl-urea | (4-chloro-phenyl)-methyl-
amine (commercially

28 | 421 421.3

available)
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1-(3-fluoro-phenyl)-3-
[trans-4-(4-isopropyl-
piperazine-1-carbonyl)-

cyclohexyl]- 1-methyl-urea

trans-(4-amino-cyclohexyl)-
(4-isopropyl-piperazin-1-yl)-
methanone, dihydrochloride

(intermediate 2) and

(3-fluoro-phenyl)-methyl-
amine (commercially

available)

405.5
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15

36 373.5 yl)-[4-(3-fluoro- phenylam ne (commercially
374. 4 phenyl am no)-cycl ohexyl] - avail able) and

woredonagmame 1- cycl opentyl - pi perazi ne (conmer ci BET/EP2007/050034

avai |l abl e) 4-oxo -cycl ohexanegarboxylic acid ethyl
ester (connerC|aIIy (4 cyclopentyl pi perazin- |-

avattrabt e), A=—ft+tuotro0—37 pllcuyl athe (CGllllci’Ci atH Y 37

ﬁé?‘ 374.|4 phenyl anino)-cycl phexyl] - available) and MW
hc“"MW 1-cycl opgihyl - pi peragi ne 64 ?a'lé y found

aNail l|abl e)] WO 2007/ 080140 PCT/ EP2007/ 050 34 - MWV

Ex. MW Nane Starting nmaterials|found No. (M—|+) 4 oxdMH")

-Pyrlnhpy nprnrhnyylir acid et V| ester (Pnnnprrlnll\

(4-cycl opgnt yl - pi perazi n-1- avanb,ab{zleamm%r@dﬂ)mtai}hporo

1)-[4-(2 u -pipe
Yol § 395 |3 Halrides PipeParRYLan e LESTIER GeBrinl-5- 2l

met hanone f—aEkSPé‘IY]éCp% (fransidlt ap methan poaiterdcochlldride
avai || alobs) 1scfbr6p<30 sygdighexaneg p{lg%gghkge %gﬁad ethyl | 401.4

est er (corTrerC| a (4-cyglopenty val | abl e),
3-cyano- i PEC é’fi n%' lﬁ?h%ﬂ' Hoonyl ) - phenyl ami ne
(comyer ci aldn;adag 380.5 381.5 %t%ﬂwyrmmrrﬁél}e
avai l|abl e)| and (commercially available)

TS

trans-(4-amino-cyclohexyl)-

1,3-dihydro-isoindole-2- (4-isopropyl-piperazin-1-yl)-
carboxylic acid [trans-4-(4- | methanone, dihydrochloride
34 | 398.6 | isopropyl-piperazine-1- (intermediate 2) and 394.4
carbonyl)-cyclohexyl]-
amide 2,3-dihydro-H-isoindole

(commercially available)

Example 35

(4-Cyclopentvl-piperazin-1-vl)-[4-(2-fluoro-phenylamino)-cyclohexvl]-methanone

A mixture of 86 mg (0.5 mmol) 4-oxo-cyclohexanecarboxylic acid ethyl ester
(commercially available), 100 mg (0.6 mmol) 2-fluoro-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) sodium triacetoxyborohydride were added and the mixture was heated to 65 °C
for 16 h. After evaporation of the volatiles 10 mL IN 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 %
NEt;). 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"). A mixture of 21 mg (0.08 mmol) 4-(2-fluoro-phenylamino)-
cyclohexanecarboxylic acid ethyl ester, 17 mg (0.4 mmol) LiOHH-O in a mixture of
2mL THF/ methanol/water was heated to 45 °C for 2 h and subsequently evaporated. The



10

benzonitrile 1-cycl opentyl - pi perazine (commercially
avai | abl e) 4-oxo -cycl ohexanecarboxylic acid ethyl

we@sdognsieomrer ci al |y (4-cycl opentyl - pi perazi n- BET/EP2007/050034

avai |l abl e), 2-nmethoxy- yl)-[4-f(2-nmethoxy- phenyl am ne
(connercially 40 385.6 386.4 Pphenyl ani no)-cycl ohexyl ]
i@l %ﬁ‘%ﬂtaa@% &?std;$8§9<? il ﬁﬁt%ﬁﬁe{& il eaRIGRAT Hl (0096

conmer Cli OXO -C hexanecar

anel) éBhYL 2%§tgé|0 26,};8@1&;5&11@ 1313 ;g (0.88 mmol) 1- cyclopentyl plperazme

(%M%ﬁﬁ? B axlb iR} 5}?({ ﬁﬁffe@ fot 16 ﬁ‘é@l‘@'oﬁp{eﬁ)perﬁuﬂéeﬁ“ﬁ‘@ffﬂxture was
am ne connerC|aIIy 41

(4= et hoxy- 385. 6
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aval e 7 14 E /{ 05 4
B Pos A oG SRS Pt TS of Bitle SREPo Ry SCelicga
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1-{4-[4-(4-cycl opentyl - avail able), 1-(4-am no-
pi perazi ne-1-carbonyl)- phenyl)-ethanone 42 397.6

398. Accofdifb @J‘ﬁ?@ﬂr@é@dﬂfﬁ de@&@d’éﬁlf&r ex@ﬁfﬁm fak @b} Yiperazinyl-carbonyl-

avai | abl e)."and et hanone cycl opentyl - pi per azi ne
cyclohexyl derlvatlves have been synthes1zed from their respective starting materials

mentioned in table 4. Cis respectively 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
Ex. . .
N MW Name Starting materials found
0.
(MH")
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | ayailable), 3-fluoro-
36 | 3735 yD-[4-(3-fluoro- phenylamine (commercially 374.4
phenylamino)-cyclohexyl]- available) and
methanone
I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | ayailable), 4-fluoro-
37 | 3735 yD-[4-(4-fluoro- phenylamine (commercially 374.4
phenylamino)-cyclohexyl]- available) and
methanone
I-cyclopentyl-piperazine
(commercially available)
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W@ r@lostihe) ,

ester (commercially [4-(4-benzoyl -

4- oxo -cycl ohexanecar boxylic

(4-am no- phenyl ) - 43 phenyl - met hanoneP20438050034
459.6 460.4 (4-cyclopentyl -pipggazin- |- (comercially
ava| | abl e) and yl ) rret hanone -cycl opentyl pi pera2| ne
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\bUIII etrctal ”
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(4=tychprent yl - pi pegagqen- 1- avaj | abl @Iartmg materials found
poazi n- 2-yl am ne 44 357.5 yl)-[ 4-(pyrazin-2-ylam no) N
(conmmerci alfly avail able) and 358.5 cycl ohexyl] (MH")
- et hanone [1-cycl opentyl -piperazine (commercially
avai l|labl €) | 4-oxo -cycl ohexanecj- bmyydl@hexaﬁécdrtﬁkﬁw
ester] (comercially (4- cyclopen
available), 3-fluoraq-phenyl) 45 gh @%(anmnarmﬂy
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Ex. hNVhbntrﬁmhmtmng materials found No. (MH) 4-o0x0
- cycliohexanecar boxylic acid ethyicgﬁéﬁﬁnﬂﬁ%ﬁ&ﬁﬁﬁa ally
(4-cycl opentyl - pi perazi n-1- avanG labl
(4-tlluoro- phenyl) - yl)-{4-[ (4-f| \SBREHaRyFylable)
et hvl - am-ne /r\nrwmr ciallv
LA~ | T CATTT e T UUTTITLT U LT ]
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
3-[4-(4-cyclopentyl- available), 3-cyano-
39 | 3805 piperazine- l—aarbonyl)— phenylamine (commercially 3815
cyclohexylamino]- available) and
benzonitrile
I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | ayajlable), 2-methoxy-
40 | 385.6 yl)—[4—(2—raethoxy— phenylamine (commercially 386.4
phenylamino)-cyclohexyl]- available) and
methanone
I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | ayajlable), 4-methoxy-
41 | 385.6 yl)—[4—(4—raethoxy— phenylamine (commercially 386.5
phenylamino)-cyclohexyl]- available) and
methanone
I-cyclopentyl-piperazine
(commercially available)
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4- oxa -cycl/dh earclopsyivl-c 3- [ @ailable)s bit-emyihe- aci d
et hyl| ester Qﬁ@ﬁﬁﬁ;pmambyﬂplper %ﬂg rhenyl)
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- cycllohexanecar boxyl i c commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
[4-(4-benzoyl- available), (4-amino-phenyl)-

43 | 4596 phenylammo)—cyclohe?cyl]— phenyl-methanone 460.4
(4-cyclopentyl-piperazin-1- (commercially available) and
yl)-methanone

I-cyclopentyl-piperazine
(commercially available)
4-oxo-cyclohexanecarboxylic
acid ethyl ester (commercially
(4-cyclopentyl-piperazin-1- | ayailable), pyrazin-2-ylamine
44 | 3575 | yD-[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- | ayailable), (3-fluoro-phenyl)-

45 | 3875 yl)—{4—[(3—ﬂuor o-phenyl)- methyl-amine (commercially 3885
methyl-amino]- available) and
cyclohexyl }-methanone

I-cyclopentyl-piperazine
(commercially available)
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phenylamino)-cyclohexyl]- (commercially available) and
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avail abl e), 3-chloro 146 378 ylJ-[4-(3-chloro-
phenyl am ne (commercially 378.

phenyl am no) - cycl ohexyl ] - | e) and net hanone
1-sec- butyl - pi perazi ne (g%ﬁné%%gglly avai |l abl e) WO
2007/ 080140 PCT/ EP2007/050034 -89 Exanpl e 147

t r anigarsg4e ycloheptyl-piperazin-1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-

c~ptyl - pi perazin-1-yl)-[4- LAtHdnypE 0O- phenyl am no)-c, ¢
nmet hanone a) Step 1: trans-

azinzl-yl-methanone

..... h B

procedure descri bed for the syntheS|s of
4- cybl opéryyd thE pecalmiradescribed for the synthesis of 4-cyclopentyl-piperazin-

L) - f -
Fle ey A A BRI R S AR P A
qor@wm,dywsmiep@a%&am&bm cmlmweé@nbwyleﬁerethyl cster
é&)@l{ﬁ’f&%ﬁﬂ?Ha)ﬂa@l%ﬁ|2Lﬁﬁﬂr6)pheﬁylﬁh%(@oﬁﬁ%%ﬁﬁlﬁmvﬁﬁable) and

commer cj.al | E?f$ % and eraz%
RESERE ety Ryl sy - @ HAererng? ‘HEH’;?Pam no)
aﬁlcmm;ir@hz&h aﬂﬁﬁ: actidoxaglobeaigel febmalse @bémiciesttibn omxtuhethrough

cem ¢ reactl ough separation by
S%Parauon bP/\P e Bl KU Er R e Ve (o) 306 1

Step 2: trans-(4-c,
bﬁb@yk)ﬁpﬁéﬁ in-1-yl)-[4-(4-fluoro-phenyl anino)-c, c
met hanone 15 A mixture of 76.3 ng (0.25 nmol)
b1 82 9) - (e EloH O OF PBERYIh MO N-(4-fluoro-phenylamino)-cyclohexyl] -

cycl ohexyl | - pt perazi n-1-yl-nmethanone, 36.4 ng (0.325
Hﬁ§¥¥9%%cloheptanone and 79.5 ng (0.375 nmol ) sodi um

tri acet oxyborohydride and 150 ng (2.5 mmol ) acetic
aci dAinmix@ire nf 7R ra 0 @b nmmel)meansse[élt(@t-f}’lﬂ)rﬁ};ﬂlenylalﬁtno)The

t
B E S YRR AL 808 LR 3 5 RAEA 1 705
mer(DB72ehrbyl) sodipmepiagcaeiyperoipl@Giomd Evang éde phagle acetic acid in 3

RILUh bR MR hdatdd asvert fdr qgﬁ'eﬂlef rﬁ&m@%ts @{;H bofdtéand NaHCO; aq.
wat er and NEf 3. Evaporati on_of pr oduct fractlon

Yreidgsd: Thegmpgie gy %traqwewlil RCéW ae% A RYAP ORI pustfied by
pR23alhatitdHPLC 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-phenylamino)-cvclohexyl]-[4-(tetrahydro-pyran-4-vl)-piperazin-1-

yl]-methanone

In analogy to the procedure described for the synthesis of trans-[4-(4-fluoro-
phenylamino)-cyclohexyl]-piperazin- 1-yl-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").
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Exanpl e 148 trans- [4-(4-Fl uoro-phenyl am no)-c,
cl~yll-[4-(tetrahydro-~ ayr n-4-yl)-piperazin-I- 25

wQ@ kdoostianone 1 n anal ogy to the procedure despeT/BRIH07/050034

for the synthesis of trans-[4-§{4-fluoro-

phenyl am no) - cycl ohexyl ] - pi perazi n-1 -yl - met hanone
(exanple 147) the title cqyp % d gnas prepared from
trans-[4-(4-fluoro-phenylamn ?:cyclohexyl] pi per azi n-

| -yl - met hanone and tetrahydro-pyran-4- one

(reppiferlc Edyl-propyhinipespen- 1- by [463-(hyoeo-phantanginp hepoloh epyh) -
g@g@hg§914o PCT/ EP2007/ 050034 - 90 Exanple 149 trans-

[4-(I-Et hyl - propyl)-piperazin-|-yll-[4-(4-fl uoro-pheny

| am -¢, cl th s I th

doscl efyeydp oS G Ao bt Ras SRR Hufioro-

pinerylanan® royclaheeylphepeydzin-piyberaizinoni { sanrpid b diretitle compound
Lt

ﬁggﬁ@% Ed %@% r%%sf[él 4hg1§or aﬂﬂ%ﬁg@&mo ﬁBBg)ﬁ?j %selfag?lni Hl_

mefhanopeathpryian - &meyﬁeqm@ﬁrcgﬂhmeal{ab@ner cially

avail able). M5 (nfe): 376.4(MH). Exanple 150 10

Vs @/l abguipy per azi n-1-yl ) - [ 4- (6- |sopropoU-p3E|d|n-
3-yl am no) - cycl ohexyl | - et hanone a) Step 1: (4-C,

clyl-piperazin-1-yl)-[4-( ridi n-3-yl am no) -c,
cl nmethanone |In anal ogy &ﬁ@mp% rocedure descri bed

for the syntheS|s of 4- cyclopentyl 15
S Uyl A4 yFpMriaii

e (Exanple 35) the 'tltfe conpound was
%E%%%Qg% rom 4- oxo- cycl ohexanecar boxylic acid ethyl

ester (conner0|ally avai |l abl e 5- am no- pyrldln 2- ol
B clopusyl-pipesagin! - v Hd- ‘h dioxypydin: 3yviaring)- guslohexyl]-

{I{égﬂiﬂ’sﬁéﬂ ally available). NB (me): 359.2 (MH). 20 b)
Step 2: (4 C, cll-piperazin- I-yI) [4-(6-isopropox

- pyrj dins Ian1n X neth non
of 2 it o ey R it P Sty o Cobetlh
pﬁwhymfHybﬁ4hﬂdhnxyﬂﬂmyﬂmdum9Swﬁbhﬂ®ﬂ0¢emyn®ﬁh§kmmpb35)ﬂw
ggéﬁ% wé.ls7 il Q 2490 *cl%{_g a@ﬁ%ﬂéﬁ es‘cErlg
gl ANONEL ylene tr phor a
OHHTFECXRHE awdableh St anpe-Boid@-Lol (@nhmerpwélyﬁvaétabké awéé
SRR A 2sLiR@o R drEihBfaaatieepar at i ve HPLC on

MS (m/e): 359.2 (MH").

b) Step 2: (4-Cyclobutyl-piperazin-1-vl)-[4-(6-isopropoxy-pyridin-3-ylamino)-

cyclohexvl]-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 (0.11 mmol) cyanomethylene tri-N-butylphosphorane 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 title compound.

MS (m/e): 401.4 (MH™).



reversed phase eluting with a gradient forned from

acetonitrile, water and NEt3. Evaporation of the
w@emdogti4d racti on yielded 6.6 ng (28% of the PCT/ER2007/050034

compound. Ms (me): 401.4 (N+5 WO 2007/ 080140

PCT/ EP2007/ 050034 -91 Exanpl e 151 (4-C,

cl!l-piperazin-1-yl)-[4-(6 I pyl met hox

-pyridi n-3-yl am no) - cyclg%%ﬁlﬁfﬂﬁnethanone I n anal ogy

to t he procedure described for the synthesis of

iperazigel-3bi[A=(0-cyglopropylmethoxy-pyridin-3-ylamino)-

Wcldh[eﬂvl(-ﬁrdt%h@poxy pyridin-3-yl am no) - cycl ohexyl ] - ne
thanone (exanple 150) the title conpound was prepared

f ) ) . .
( fﬁ)ﬁ“&!ﬁ%‘? Ihr?i B aredyr thef‘-:rﬂltf e)d-ffﬁthféyﬂi?asr“o%“: W}qb&%’-pﬁ?er azin-1-
5 yl)-dmi(6adopcymdxghsxidin- 34ykintiane ol chreslyl § yoaipmopy [ exatdpdan t0) the title

éﬁgﬁgﬁ{dc\%%il %Q??%{@frl)ﬁb(u %obh@l {Fe%)zm f’%r% [51 W&OX}" yridin-3-

ran
glamingh) pyelehexdl- myth)anpmﬂ 14l eycopyepylptesiapohtronayereiplly avdrble).
yl I -met hanone a) Step 1: A mxture of 500 ng (2.9

WMln/ef4193818p¢hohexanecar boxylic acid ethyl ester
(comrercial Iy available), 359 ng (0.6 mmmol)

4-f| uor o- phenyl am ne and %éﬁg mol ) acetic acid
in5nm THE was stirred f P roomtenperature.
Afterwards 809 15 ng (3.8 nmol) sodi um

10 tmwaceCelythoylehipeinridel -wedl ¢- (ddbiedo-aheh Widreing) xyaoleexwdsnethanone

heated to 60 Cfor 2 h. To the m xture, saturated
Waq. was added and the m xture was extracted

Wi et hyl acetate. The conbi ned organic | ayers were

dri ed over I\/ESO4 and evaporated. The m xture was

pur i fAiRFURF PHOG0 B8 22 1R deteovaeBEFRBFHY PP elinagt sl ester
&@@Eherz;ﬁﬂy QvdilabldR:388ng (ﬁtﬁemﬁmm AeeraPpshytinihé agd 1.06§ (29

Og?, gl g{:lgtir? g n%]?quIli: na%séarre(? fo q l}/zllterlogmttemperature Afterwards 809

15 Bre((38frhmohcopghen yriaetiornyborclylriokh evcanetiad bod Y d roixaoie dvas heated to
) kt?;‘or%{ ?o thé Eﬁ)%ufg; sat 17ate@ Naﬁcm )5& WA Qlield T8 nfigeue was

uor o-

@Vtﬂcwﬁewﬁh@bﬂraﬁ@m Th,e %tmlb.m@i ﬁlgglaméslﬁtyefs weggdripgyoyer V15504 and
b])at&if Thé g"hh'?@whsrbﬁlﬂéﬁX)&lthr@aéﬁfcgluﬁﬁfc}ﬁtgﬂﬁaﬁdgﬂﬁ;ht @Qﬂ%lﬁptane—
rred at .roomtenpera
%@ELW&%W%% ﬂ}tw%@ Ryt RASHOBHETE REAPOTA S lrdsyness to
20 yﬁﬁl thy Bpahaddede 3 Tnﬂlelumocplﬂér@damaﬁoﬁuﬂlﬂﬁ(aﬁch@)oiﬁhc acid ethyl ester
ar e HPL u cat n_on S .
RARRE 371 RN B krd SR SR F TSR R yiaminay,
H@@@el)ianefrztrbomnbmd@m}fb esehud30 mgd &@.p mmolm{ EiQ &hOriatagdlixture of
ﬁ“ﬁ E%T‘?ﬁﬁetﬁ 1 F‘JL‘;/WI:? rfgn fwats IsBHRad at oom 'iem erature for 72h.

uor o- am no)-cyc ohexanecar acl
'(ih@n%tu%\ﬁas tygteg@n@fh il‘gate was evaporated. The mlxture was subjected to

25 gr gératlwﬂpgcmmemétm )evered é<alnaﬁ gm%ygradaeﬁ@fdcetonmﬂe/
f

©r (b Y ERYD U8 @ ined aso ey Wiion™ Weroruon7 ok a gromess o

Held/ IPP20DA I%QOM4 ﬂuoro phenylamlno) cyclohexanecarboxyhc acid (20 %) and
178 mg of cis-4-(4-fluoro-phenylamino)-cyclohexanecarboxylic acid (29 %).

trans—derivative: MS(m/e): 238.1 (MH™); cis-derivative MS(m/e): 238.1 (MH™).
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-92- b) Step 2: 44 ng (0.185 nmmol ) of
trans-4-(4-fl uoro-phenyl am no) - cycl ohexanecar boxyl i c

waeoiod/osEso di ssolved in 0.3 nL DVF and treat ed pET/BP2087/050034

ng (0.223 mmol ) TBTU (0- oo
benzo-triazol-1-yl-N,N,N , N -te%rarret hyl ur oni um
betrahl uoroborate), 94 ng (0.927 5 mmol) NEt3 and 43
nE‘%@‘? nol ) 1-cycl obutyl - pi perazine and stirred
for 12 h at roomtenperature. To the m xture,

sat ufamad ONgHomeola gf rrapsd-4ttdlearoaplenylenipp k explahexgipsarboxylic
gl g Hi@ﬂ)letlﬂ ost ﬂﬁEIDMp @h@h@atezf kx@thcmﬁg (‘@Qz%@lﬁﬂ‘j TBTU (O-

Lﬁ%ﬁ triazek -yl(rj]\’ A & e xllggﬂﬂlebre%? a#awa@lng HgH{)-927
G CNE; did@ B 10). 204I'rhﬁlo¢))n‘oydlkﬂdltﬁrp3pl¢rahné et étirggdsfor 12 h at

\Aqlre?rme %G%%/];faegag{‘él?g %g tltle ){\%nersjur)a%d%&ag—i(goi ?‘ﬂ_&%s a%?ed( d/?lcig%xture

Was_:,e)@zac@d vulhydthyl acetate The combined organic layers were drled over MgSOy
Qﬂ(p&ra?&laﬂsdl T}fé )n&tﬂre(\éfa rﬂu'r'ﬁfe@ \x@ﬁeﬂyéﬁ @6%[%}91) chromato a hg (CH,Cl,-

nmet hanone Acco to the procedure de
M?pv% Pdp Thejcambingdiradyss érac'é?rss - e BVAPP B ) dryq@s to ywld 45 mg

798 SFZhétide ¥mpdidrd( 4- f | uor o- phenyl ami no) - cycl ohexyl ] -
nmet hanone has been synt hesi zed fromcis-

yl am no) - cycl ohexanecar boxyl i ¢ aci d.
Ws“( L?’g()gé@ﬁgq( MH+) . Exanpl e 154
[4- (2, 4-Di chl or o- phenyl am no) - c,

cl ~yl I - (4-isopropl - pi per adixamipleyl 33- net hanone 20
According to the procedure described for step 2 in

EXRElobutyl fiperzfh: UyB40149fuoro-phenylamino) —cvclohexvl] -methanone
phenyTam no) - cycl ohexyl - (4-1sopropyT- p| perazin-1-yT)-
rarﬁit r non g?os thtf):ep?gce%i re e%éc’rllbzeﬁgrior gtépopm examp e g} ?i—gyclobutyl—
ﬂ-i-pél‘hzinSDQl’) qry-fhigperphzh ylem lrog aftlohsdy)] - yihhobrextar ®een synthesized
f/G %si— %—1 4ot:r1)’%or8 ] I(:Ic]ﬁllal)ﬂgl L;lxcggigile)sanecarboxyflc §ig- |

| I -(4-isopropl-pi perazin-I- methanone A m xture of

el G6a87MHD! ) of trans-
(4 am no- cycl ohexyl ) - (4-i sopropyl - piperazin-

1-yl)-met hanone, 47 ny (OE:IX%1 @) of
2-chl oro 5-iodopyridine, 4 ng (O 02 mmol) of Cul, 84

and 0.5 m_ of 2- propanol vvas stlrred at 160 Cfor 30
m n Acobedingite thewavesdurea dedérdted dor; stepldint dxampilext, 4-€2,4-dichloro-

E aﬁlgg) \%?’I_@g%ylfﬂél ﬁgg?oéd?yg?@gr &dlé@ n%ll h)ég&éeflbég%?en synthesized

fragne% 4 dighploregribee ajxﬂe4~(wgmwpahﬁlpémamrlafaéhonyth@/clohexanone

MS (m/e): 398.2 (MH™).
Example 155

trans-[4-(6-Chloro-pyridin-3-ylamino)-cyclohexvl]-(4-isopropvl-piperazin-1-vl)-

methanone

A mixture of 50 mg (0.197 mmol) of trans-(4-amino-cyclohexyl)-(4-isopropyl-
piperazin-1-yl)-methanone, 47 mg (0.197 mmol) of 2-chloro-5-iodopyridine, 4 mg (0.02
mmol) of Cul, 84 mg (0.395 mmol) of KsPOj, 24 mg (0.395 mmol) of ethylene glycol
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m xture was purified with preparative TLC (CH2C12- MeCH
20:1). The conbined 5 product fractions were

we@raposdaied to dryness to yield 14 ng (19 % OPCT/AR2007/050034

title conpound. M5 (nife): 36_5932_ (MH) . Exanple 156
trans- 6- [4- (4-1sopropyl-piperazine- |-carbonyl)

Xl&l ? 3%&%@51@1%&%{&@8 Q{ Md ‘JCefoiL 90 i%ﬁ”uﬁ&éﬂﬁlc%wa%% Allrradlatlon.

ifp ghﬁsm()qurgmaﬁga@g NadHeRyag. wag addpdpndily¢ mixture was extracted with

BhpelcaAid The ¥onhbiXBd B?’%'AQQQayegsO\Qeran@é- o4 Nﬁ@b) an‘afevaporated The
6-Chl oronicotinonitri comercially avail abl e)

32
PRgXtEEE W3 DiSied Vo IHFE%%WM e lamet afd)-5 hﬁfowned
Brodiudi foackings Waie esdpdrited talryhddd (Eylelr 1420 ¢ M N7 pEETe title
m crovvave irradiation. The m xture was evapor at ed.

IBgture was purified with flush colum

chrorrat ogr aphy (CH2C12 15 MeOH 95:5). The conbi ned
MSdafel: 365.3¢Mbns were evaporated to dryness to yield
26 ng (9 %9 of the title conmpound. M5 (nife):
356. 1( M) . Exanpl e 157 t ri8dsp 1d f56l sopr opy!l - pi perazi n-
l-yl) - [4- (5- rrethanesulfonyl pyrldln 2-ylam no) - 20

g_éc Isl: %l—é—gzle pl _Q%h%?p%gaem{_\eﬁf—]gantbgg%) %];Qlo m%gléfgll—mcotmonlit)rﬂe
pi perazin- 1-yl)-net hanone 200 rrg (O 85 mmol ) of
2- br Amnixbrreref Dliaines (0.840myhel) plyarindt (deanfiBioexycighedyid(4-isopropyl-

glrgszFgf) %‘tﬁal?gn%?%d 1%%3@511 rtﬁ_n? 4]; EIE Xﬁg)rgfﬁc&fﬁaoln)ltrl?é

I'SOpro am ne a | Oxane was
élomm@rdla y awl@ 1©),1982 miz ({- 3w 28 diisenropdsetbylamine and 5 mL of

i 1! BGHAE WAD stirfQLat 7Y bAS MBS irPY ARG hAbiSavel ﬂi‘ﬁad[ﬂtféh UTe mixture
was purified with flush ¢olumm chromatogra

Wwem%an?édfh%n@)lre Whe U ibige PaadTysh satysin ‘FhrfaEltaFQﬁﬁ@hY (CHCl>-
WRIOH 9?8)&%&@6@1@1@ pHs T Hractichsyeed evapb@tdd tbld@yness to yield 26 mg
&)C%F g% J/\C/B 21d 409.1 (MH+). WO 2007/080140

ePYK 168 ~94 Exanple A Filmcoated tablets
contai ning the foI | owi ng ingredients can be

Mthwi/act366.€60MHR).a  conventional manner: |ngredients
Per tablet Kernel: Conpound of fornula (1) 10.0 ng

200.0 mg Mcrocrystallingugglphdispse 23.5 ng 43.5 ngy

trans-(4-Isopropvl-piperazin-1-vl)-[4-(5-methanesulfonvl-pyridin-2-vlamino)-

cyclohexvl]-methanone

A mixture of 215 mg (0.85 mmol) of trans-(4-amino-cyclohexyl)-(4-isopropyl-
piperazin-1-yl)-methanone, 200 mg (0.85 mmol) of 2-bromo-5-methanesulfonyl-
pyridine (Bioorg. Med. Chem. Lett. 16, 2076 (2006)), 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").
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Lact ose hydrous 60.0 ng 70.0 ng Povidone K30 12.5 ng
15.0 ng Sodium starch glycolate 12.5 ng 17.0 ny

wokgnesiium stearate 1.5 ng 4.5 ng (Kernel WeiBEI/EP2007/050034

120.0 ng 350.0 ng Film Coat: 4ydroxypropyl nethyl
cellulose 3.5 ng 7.0 ng Pol yethyl ene glycol 6000 0.8

mg 1.6 ng Talc 1.3 ng 2.6 ng Iron oxide (yellow 0.8

ng 1.6 ng Titani um di oxid 1.6 ng 5 The active
ingredient is sieved and n?%%%ﬁ§¥?h m crocrystalline
cellulose and the mxture is granulated with a

sol ufiliogogted pablgiveangdipipgrtod fodlowend ingiedicats.camhe manufactured in a
XA 8 rdaSineM Xed with sodium starch glycolate and
magnesi unstearate and conpressed to yield kernels of

120 or 350 ng respectively. The kernels are | acquered

Whg?dﬁﬁmaqueous solution / suspension of pthgpRpove
mentioned filmcoat. WO 2007/ 080140 PCT/ EPZ00/7 050034

]§% 5xanple B Capsul es containing the foll ow ng

i Hgl€di ents can be manufactured in a conventiona
manner: | ngredients Per capsule Conpound of fornula
(Tompdud ofgormiadetbse 150.0 ng Mai ze starch020m® nB00.0 mg
Talc 5.0 ng 5 The conponents are sieved and m xed and
fN/IM@éi{yétﬁfiﬁe &ﬂﬁﬁ)% es of size 2. Exanple C b@ls%ﬁ%' O35 mg
solutions can have the foll ow ng conposition: npound
of forrmula (1) 3.0 ng GCelatine 150.0 ng Phenol 4.7
fgctospiydimicar bonate to obtain a final pH 8P-0mewat €0 me
for injection solutions ad 1.0 mM WO 2007/ 080140

RGVidon2 30/ 050034 12.5 mg 15.0 mg
Sodium starch glycolate 12.5mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 1200 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.
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-96 Exanple D Soft gelatin capsules containing the
follow ng ingredients can be manufactured in a

w@eonwesititonal manner: Capsul e contents ConmpouneCDEP2007/050034

formula (1) 5.0 ny Yellow waxy8.0 ng Hydrogenated
Soya bean oil 8.0 ng Partially hydrogenated pl ant
oils 34.0 ngy Soya bean oih - Ny Wei ght of
capsul e contents 165.0 ny Tn capsule Gelatin
75.0 g dycerol 85 %32.0 ng Karion 83 8.0 ng (dry
mat t €apsuleFicomminimg e ddioden Hingratigentd canrbeonamddagpalet awa
&5%{E%§Q7he gptive ingredient is dissolved in a warm
né1flng of"{'he" ot her ingredients and the mxture is
filled into soft gelatin capsules of appropriate size.

Thsehichled soft gelatin capsules are treated p 1
AESTBMRg to the usual procedur es. VIO 2007/ 080140 EieaRsule

REHh FRARQH 10590341 - 97 Exanpl e E Sachets containin@s50 mg

the Tollow ng ingredients can be manufactured in a
%%nventional manner: Conpound of forrmula (I) 50.0]g80
LAC15Se, fine powder 1015.0 mg M crocrystalline - me
cellul ose (AVICEL PH 102) 1400.0 nmg Sodi um
ddniboxtyrebt hyl cel lul ose 14.0 ng Pol yvi nyl pyrrol i d@id mg
K 30 10.0 ng Magnesium stearate 10.0 ng Flavoring
?g@gtlves 1.0 ng 5 The active ingredient is mxed wsighy,e
actose, mcrocrystalline cellul ose and sodi um

car boxynet hyl cellul ose and granulated with a m xture

of polyvinylpyrrolidone in water. The granulate is

m xed wi th magnesi um stearate and the flavoring

addi Thy@snpordntd dré gieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Gelatine 150.0 mg
Phenol 477 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



into sachets. WO 2007/080140 PCT/ EP2007/ 050034 -98
Clains 1. Conpounds of the general fornmula O R a

WORYOSMM NR S 2 R wherein 5 s is | or 2; RT/EB2007/050034

sel ected fromthe group consi§%¢pg of |ower alkyl,
cycl oal kyl, | ower cycloal kyl al'kyl, |ower cyanoal kyl,
| oner al kyl sul fonyl al kyl a rahydropyranyl; R a
i s hydrogen or | ower alkylrg%éﬁké?selected fromthe
group consisting of hydrogen, 10 |ower alkyl, |ower '
hal ogefhafﬂ%w qapls%w«e@naalkmgyl@ﬁ feylpwingdn gredien ts €9 ho alaryfactured in a
Ehvestisl 8ahge:from t he group consisting of
-(CH2) maryl, wherein mis 0, 1 or 2 and wherein the
Q%%J rin% ié unsubstituted or substituted with one,
£ SO PREBE groups i ndependent |y sel ected from | ower
al kyl, hal ogen, |ower hal ogenal kyl, cyano, | ower
dldopgynd ddemah kBnoyl , benzoyl, 15 carbanoyl, | ower5.0mg
al kyl sul fonyl, | ower hal ogenal kyl sul fonyl, | ower

| koxy, |ower cycl oal kyl al koxy and | ower 8.0 mg
hydr oxyal kyl , -(CH2)n-heteroaryl, wherein nis 0, 1 or
2 and wherejn the heteroaryl ring is unsubstituted o
sl‘&lﬁg?gecnﬂfeéodo\)(ﬁ {D‘ﬁmcﬂ%]e or two groups independently 80 mg
sel ected from |ower al kyl, hal ogen, |ower

HalrtgBmadkygenated plaot oilsower al koxy, | ower al kanoyl, 200 mg

benzoyl, carbanoyl, |ower alkylsulfonyl, |ower
kyl sul fonyl, |ower hal ogenal koxy, | ower
E%%?ggﬁﬁ%ralkoxy and | ower hydroxyal kyl, indanyl, 110.0me

1- oxo-indanyl, -CO-CO (CH2)p-aryl, wherein pis 0, 1
oWeighboiFapiide eanicitthe aryl ring is unsubstituted 28%9mg
substituted with one, two or three groups

iGdapeagent! y sel ected from | ower

Gelatin 75.0 mg
Glycerol 85 % 32.0mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.



WD 2007/ 080140 PCT/ EP2007/ 050034 -99 al kyl, hal ogen,
| oner hal ogenal kyl, cyano, | ower al koxy, | ower
wa@bdoangnikg benzoyl, |ower hal ogenal koxy and | BGEEP2007/050034
hydr oxyal kyl , -CI}(C}Q)q-hetergﬁryl wherein q is 0, 1
or 2 and wherein the heteroaryl ring is unsubstituted
or substituted with one or YR QArgPups i ndependent |y
selected from 5 |ower aIk%#——Rafcgen | ower
hal ogenal kyl , cyano, |ower al koxy, |ower al kanoyl,
benzg%ﬂﬂets comieiniteihe dellpatiR®ingresien s eanee mgriestyrsr iy p
adfenti&Hd MR4ARS: or R2 and R3 together with the
nitrogen atomto which they are attached forma 5- or
WEWbeQﬁS het.er cyclic ring that is condensed mﬁtﬂa@
%ﬂ@?u 0”%%?& phenyl ring 10 being unsubstituted ™
or substituted by one, two or three groups
ilndepemdepbivesel ected from | ower al kyl, |ower al K6ky0 mg
and hal ogen; R4 is selected fromthe group consisting
i) O cdIBRRE (AL P quey hal ogenal kyl, | 0800 mg
al koxyal kyl and | ower cyanoalkyl R5 is selected from
dﬂe grou conshst|@@> 15 | over al kyl , aryl
SIS RSN 8% tuted with one, two or threel*0mg
groups independently selected fromlower alkyl,
adlpaepyrtddidene Kad0ogenal kyl , cyano, | ower al koxy, 10.0mg
| ower al kanoyl, benzyoyl, |ower hal ogenal koxy and
I d I kyl, and | ower aryl al kyl wherein the
]ﬁwﬁﬁ?ﬂx}%g%%gy be unsubstituted or substituted V\ntH)'OHlg
20 one or two groups independently selected froml ower
dilgppringaddisyesn, |1 ower hal ogenal kyl, cyano, |ower 1.0mg
al koxy, |ower al kanoyl, benzoyl, Iomer hal ogenal koxy
and | ower hydroxyal kyl; or R4 and RS5 together with
the nitrogen atomto which they are attached form a
etero clic.rin .
opt i i%éa?‘i?ve E’cﬁﬁ?‘ﬁ?%l%ﬁlxggfvﬂﬁdlﬁg?“h@ﬂ %f%WPS 8‘95‘&?58&“‘1 sodium
Earbomymethiyd gdmloxmylg eranolatediivithiia miatusel bf poiytin gp pugidone an water.
E’}rfé %}%H%ﬁ Pec()irﬁlz}t% ?ﬁ%su ! eg%%alteoarr]léi tH? 9\09\%6{111% taﬁdltléfes and filled
gﬁ@&ﬁ@e$ndependently sel ect ed fron1|omer al kyl ,
hal ogen, hal ogenal kyl, cyano, hydroxy, |ower
hydr oxyal kyl , | ower alkoxy, oxo, phenyl, benzyl,
pyridyl and 30 carbanoyl, or being condensed with a
phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groups independently
sel ected fromlower alkyl, [|ower al koxy and hal ogen;



and pharmaceutically acceptable salts thereof. WO
2007/ 080140 PCT/ EP2007/ 050034 - 100 2. Conpounds of

wo eoomosE4d according to claiml1 having the forpai/aP2007/050034
NRAI-A NR R2 wherein Rl §s |ower alkyl or
cycloalkyl; 5 R2 is selected fromthe group consisting
of hydrogen, |ower alkyl, gﬁ hal ogenal kyl , | ower
al koxyal kyl and | ower cyano %%F R3 is selected from
the group consisting of -(CH2)maryl, wherein mis 0,
1 or 2 and wherein the aryl r|ng IS unsubstltuted or
subst @qmw%spﬁﬂ@rg@ner@b&erw 9% hree groups
i ndependently selected froml| ower alkyl, 10 hal ogen,
| ower hal ogenal kyl, cyano, Kpwer al koxy, | ower
al kanoyl, benzoyl, |owe hal ogenal kogls and | ower
hydr oxyal kyl , -(CH2) el oa'urp\mréreln nis 0, 1 or
2 and wherein %ﬂe het|er oa yI ring ils unsubstli t ut ed or
substituted wt \eﬂ' gr 'Yﬂﬁependently
sel ected from Iomer al kyl, hal agesn, T ower

hal ogenal kyl , cyanE | ower al koxy, Iomer al kanoyl, 15

benzoyl | ower hal ogenal koxy and | ower hydroxyal kyl ,
ﬁdan -CO -CO (CH2)p-aryl, wherein pis O, 1 or 2
YA UWherein the aryl ring is unsubstituted or

substituted with one, two or three groups
s ndepdraent |y sel ected fromlower 20 al kyl, hal ogen
| ower hal ogenal kyl , cyano | ower al koxy, | ower

l kaﬂgé’ll:cte(pfrgﬁlot}ﬁl: heero %EIS (9598\9@ Ve a@glkgrloWer
hydr oxya CﬁQ eteroar wher el n 1
or 2 C&i@ﬂv@ﬂé hweh@aﬁeﬁ@dolam alkylﬂgfqnglaﬂiyh g%@fmhmrewanyl

or substituted with one or two groups independently

RE| epthedrdee0bt loverelkyal kyl , hal ogen, | ower
halogenalkyl cyano, |ower al koxy, |ower al kanoyl, 25

| Lk d,] hyd | kyl
Rra et A2 A0E B9 8168 cpbon7) baoosa’ -

101 lower alkyl, lower halo genalkyl, lower alkoxyalkyl and lower cyanoalkyl;

R’ is selected from the group consisting of

—(CH3y)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,
halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl,
carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy,

lower cycloalkylalkoxy and lower hydroxyalkyl,

—(CH2)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 alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl,
benzoyl, carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower

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

—CO-(CH»),-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



10

15

20

25

30

and R3 together with the nitrogen atomto which they
are attached forma 5- or 6- nenbered heterocyclic

wo ewvgoshat is condensed with a phenyl ring, sapdr/pPEnys50034

ring being unsubstituted or sygbstituted by one, two
or three groups i ndependently “sel ected from | ower

al ky o)

e S, AR R AUt ISR, 18y EARYBLECHRE o B0hzoy
haIogEWﬁmn@gﬂumﬂnmemmﬁpW@RW%hkymmahd | ower cyanoalkyl

R5 is selected fromthe group consisting of

al kytCOAGH) ghgtaioatyliwhesen gris Qubit 3 st & erwntthe Bﬁéroafxmmg is
or t hﬁﬁﬂ)sgtru@ém suBsiepeadait dne orlQ/o efgeé@@ﬁmpéﬁdaﬁub@al@dted from

a1 Kokt A Erog i BRI gytoahe YRR e Soia Rsapy:

and bexmwl lqwhrdmyogéﬂ@&lthyamdl Ibeeeh ydaosplalklyk ywhd wher ei n
t he phenyl rlng may be unsubstituted or substituted
mnth -COMSR®; emo  gr oups i ndependent |y sel ected from
| ower al kyl, hal ogen, |ower hal ogenal kyl, cyano,
ROt R atoResiagr witl e 4P Res RSQ. to Wiy aeiaghied form a 5- or 6

hal ogRAfkQMYeterdSy cﬁ@ fink oV s davd ey itk heﬁfll rn@4 s@0@henyl ring
RS t atomto Mﬂc

wi.t h It rogen a
at t ag%QS “PE}’rbrﬁlt&‘“i?I or %‘E “%w%ﬂ ong. s b gFRéJtPé ﬂ%dé‘%l?dreéﬂy
rings@@ﬁmbm@muywaamh&unhwmpmbﬁyuhﬂmebgagteroatom
selected fromnitrogen, oxygen or sulfur, a sulfinyl

¥ ou f - t

oi nfé s%%% g%ﬁ?lnt tﬂ?éldou rc%gglgtn‘f% fﬁl?ldg) gglff‘ IS&QICM_%)%I\DISWH o genalkyl,
thre@“@gM@gﬁgmﬂhmébbﬁﬁéﬁﬁmyﬂkéiected from | ower alkyl,

hal ogen, hal ogenal kyl, cyano, hydroxy, | ower

Rﬁ/dr@weétkd/fronﬂ t‘ﬁW@fou%' de@XMinge¢0, phenyl, benzyl,

pyr|& car banoyl, or being condensed with a

phen W@FP sai d phenyl ri ng being unsubstituted or

25 SM@BﬂindubEt&dteB)Or @lml&xltﬂtwmh oi'nhI 8@ dgrtitepgroups independently

i ndepe | ect ed Iome al ko

and harSgen o il aE 2 7 Rty S48, Pyt tilon,

t her eobweBak@mypdmncb@ybﬂovﬁan ﬂlnlwlganalkmcmddlpwgr hyirexyallyl, and
1, Wagkeh R &l GelrRen1FAPHh 1EW8H§ GRASE $tsAfited with
of :’;O%Jf:%3 3 @%e‘l% %ﬁg)r e?}a mg: gﬁoe > or lt g \%esr elt% wit

t he ar e 91 tWQ gr%unmgém@tlﬁiwle/é@leﬁ?d fr@lavdgwﬁlt %Jkﬂdh%lpgqﬁ, lower
one, tM\QogBhalkls}I n@! RWRS akﬂ@emamahyﬁswn@@ﬁeldw%f RTbgenalkoxy

| ower al 0 | ower hal ogenal , cyano,
| oner #l %’ h?ﬁﬁ@%ﬁaikanoyl benzoyl , carbanoyl,
Iome0ralkylsulfonyl | ower halogenalkylsulfonyl | ower

halogenalkoxy Iomer cycl oal kyl al koxy and Iomer
Ry air bR} @igkth bt wiiDHROGTH SB0LA0 tPOHiERROP7e08a0Rd 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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- 102 -(CH2)n-heteroaryl, wherein nis 0, 1 or 2 and
wherein the heteroaryl ring is unsubstituted or

wGe st ed with one or two gr oups i ndependenp¢HEP2007/050034

selected from |ower alkyl, gen, | ower
hal ogenal kyl, cyano, | ower alkoxy, | ower al kanoyl,

benz |

Doz oo B RRTP R PR VRt
cycloalkylalkoxy and Iomercpydroxyalkyl |ndanyl and
1- oxo-indanyl . 4. Conpoundgjof formula I according to
clains 1 or 3, wherei R - ymaryl, wherein m
is 0, 1 or 2 and whe the ™ryl Ying is A
unsubstituted sul ted Wwithpne, two oF three
groups i ndependenyly Sef ect ed m Taher al kyl,

hal ogen, |ower 10lhal ogenal kyl, cyano, |ower al koxy,

| ower al kanoyl , anzoyI, car banoyl, | ower

al kyl sul fonyl, | ower hal ogenal kyl sul fonyl, | ower
hakegenal koxy, |ower cycl oal kyl al koxy and | ower
hydroxyalkyl 5. Conpounds of fornmula | according to

al 0 R3 is -(CH2)n- heteroaryl,
er@,ﬂWﬁ?ﬁ@£@foﬁ@ﬁyg and wherein the heteroaryl ring

is unsubstituted or 15 substituted with one or two
Br ou';sselhﬂdbﬁemdhagfqupmhammﬁhydmglem,wer al kyl ,

hal ogs R all S, {Wé? %%@.i‘%ﬁ%w Pz}ﬂ%&&m&f’é’fﬁiﬁo@sﬂ‘%%aﬂ(yl;

| ower carb
al kylsulfonﬁ | ower halogenalkylsulfonyl | ower
Ralo@éﬂ&ﬁ%b gm the@eupspebigaiasfi al koxy and | ower

hydr oxyal kyl . 6. Compounds of formula | according t
any © o a&yla\iv]hegelil m 48 (1 o 2 apdevhergin gy gryl ringys unsubstltuted or

-( CH&)muha&cewaa byib,,twvm: ltigie gﬂ)u|p§ nﬂi,epénd@hﬂ}z seddrtedWheh @b wer alkyl,

t he t er oar pyrid I
unsuBSPRThaatFr ploathpy Rl by et TR ET Wl gt fpazot. lower
i ndepelngeniloxy selddetvechydfoxynikylower al kyl , hal ogen,

| ower hal ogenal kyl, cyano, |ower al koxy, |ower

al kan@yH:)q-hererpanyHy WhQrall‘lblalﬁﬁyl or} @wbwhmekwhs beterrayyl ring is

| owe,n fiaseaenpdkubsitfea W{h’ oﬂeQWEH;vo gﬁdk@lalf&)ﬁﬂg selected from
hydr oxyal

| ower cycloa k Ialkoxy and | ower
Conp i élkyt heleshslawvgr hadagsp kA oeypdo, ép\a?rrﬁﬂioxmﬁw‘ealhanoyl
R3 i seislyEtved hblogeaditay gidaupecpyissshlkyy of - CO
-CO (CH2) p-aryl, wherein p is O, 1 or 2 and wherein
t he myhylying i s unsubstituted or substituted with
one, two or three groups independently selected from
| onerCAECallkyhlkyhal ogen, | ower hal ogenal kyl, cyano,
| ower al kox | ower al kanoyl, benzoyl, | ower

hal O Qaq Wargh avhieesie p 1qngdrq;)2yea1|dmj/herela|’q]@e apg) ring is unsubstituted
2 00769&9}%&@&&’1@%@8@9 Qw6 @p @34 grOUpQ-QI%epen dently selected from lower

wher ei n

het er oar
V\,her é]&g‘z%%l@ SHL 1S gl%lﬂger}q]]ﬁ@ qygno lower a'Jkoxy, lower ﬁganoyl benzoyl,
lower halogenalkoxy and lower hydroxyalkyl,

—CO-(CH23)g-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 alkoxy, lower alkanoyl,

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



10

15

20

25

30

unsubstituted or substituted with one or two groups
i ndependently selected from |ower alkyl, hal ogen,

wo owestiad ogenal kyl , cyano, | ower al koxy, | owePCT/EP2007/050034

al kanoyl, benzoyl, |ower hal nal koxy and | ower
hydroxyal kyl . 5 8. Conpounds of formula | according to

b
g ?ﬂsc{r% t:!) %&Ber \gltﬂ\'t}%rnm] Qgéeﬁlgar%!)%hg @}éq%% Rre a?t e\fﬂeﬁ fg\nf a%' B 6-
unsubsN egrddetespcycliebis g ithanu%@ndehd o, a nhmyldmg, Bﬁi@ ghenyl ring

gr OUBSink RASRRAAEEE d¥suB &t tﬁfeﬁ%@' o€ ol &Vﬁﬁfee %H%)Hs independently
hal ogen, | ower hal ogenal kyl , "cyano, . | ower "al koxy,

IomeFdﬁﬁ%%%%Wﬂowﬁéﬂﬁ%ﬁP“@q%ﬁﬁﬁyanﬁéﬁgﬁﬁﬁalkoxy and

| ower hydroxyal kyl. 10 9. Conpounds of fornula I

Rﬁ C oisdélaged frool the gioll,p (Whaﬁtﬁi gofR3Ydien TOVAMRIRG, landr halogenalkyl,
e group consisting of

FO WCI' aF.ﬁP X alkry? alr (ﬁfo wer Fyan Q aﬁ<ﬂ

hydro al ogenal kyl, | ower
%koxyalkyl and Iomer cyanoal kyl ; R5 is selected from
e grdegedbpmi the graypofonsisd dwer al kyl, aryl

unsuRslel hiw{ed or substituted with one, two or three
groups. i ndependently selected from| ower alky

hal o@réhun%uamﬂeﬁawr STORSHEH RS WIth Ap&YO qrdihse gaq%%yiependenﬂy

: ower ﬁalldéﬁaﬂCﬂsfdm 161?%@&11@1/ Ihalolgem/e@waaiaﬁ%eﬂﬂkiﬂoewn@ndwer alkoxy,
ower | a Yy 1 N

ooyl HehaNRy e A et et B nd BEE AR kDo, and

20 oleven arylalkyl gmempstmem)dielpﬂ mmgmdmbMSebitmded porHsoneed with

al kyl ,

al koxy Mr\%e%r%? p eH@é Qg%ggtg%%\%lr %%gwi%en lower

and | ob\?éiagemyﬂmbszwlokivmr BikoxXyR vgﬂﬁ@ﬂﬂsoylolg@tzaﬁrlowet halogenalkoxy

t he nl&ﬁp@g@rgyﬁghhgthlch they are attached forma
4-, 5- 7-menbered heterocyclic ring

optlﬁ%ally contalnlng a further heteroatom sel ected

t f | fi
By R HE i F B R Sheoy mnich Py s g 308 8- 5. - o
unsu Bsnembld:re«ﬂ heterceydistrintgutpeicn by @négininge farth¢rbreeeoatom selected
e oo, FAISRAD SRy SEUBER SHah AR PUPL Bkt group,
hydr 83§ apteydcyc Mmbemmybstw@d p hlé:rwrutﬁbbmlw fwo or three

pyri @b@u aifhiepdRichay Mfrorﬁ%\b&'a fﬂégﬁ‘%qjo 28hilRylacyano,
phen stituted

C byt ow%ﬁéf it g 3%6” Ynbrsehagi gnd

sel ecardamb panlomer aIkyI Iomer alkoxy and halogen

WO 2007/ 080 P EP /0500 104
of 1 SPaPagen eI RBORE R Rtbneng i b rRIRAHAIER or
-CO NRZBRElted 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

—(CH3y)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,

halogen, lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl,

carbamoyl, lower alkylsulfonyl, lower halogenalkylsulfonyl, lower halogenalkoxy,

lower cycloalkylalkoxy and lower hydroxyalkyl,



and wherein R4 is hydrogen or lower alkyl; and RS is
sel ected fromthe group consisting of 5 |ower alkyl,

w@b@ngsoiwnsubstituted or substituted wi th one, PCTMBPIINT/050034
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three groups independently selgcted fromlower alkyl,
hal ogen, | ower halogenalkyl cyano | ower al koxy,
Iomer a 0

(C‘;%z ¥ ggtﬂé a e&)}% 1(s) \lg)\bir/\g{ ﬁrg%%ﬁll tjﬁmﬁgte%llqyl I'Hl 2 is
phenynswhsh@lterﬁaqr substun@d bygthy Qrwtocidwo rgr@mﬁsmdemm@@ﬂl'@elected from
Wi thiRpg aﬂiryl th%lgﬂ{ MRS Ha@%ﬁﬁ]@ﬁ%h& lﬁé@ﬂgcﬁ@' lfo()v@f‘&lkanoyl

| ower alkg ogen, | ower o ena
| owePeRAORD &3] amavéelao“@fr &%ﬁlé%fonyﬂyéﬁ%waloaea%%ﬂsulfonyl lower

hal ogeloaddatikoxky, 1awer dyolsalkylaidxpxydldae hydibxydgipounds
of formula | according to any one of clainms 1, 9 or
10, inldenwiand Reoxoriaddyl.phenyl unsubstituted or
substituted with one, two or three groups

i ndependent|y sel ected fromlower alkyl, halogen,

| owet- Granpeyedalok frmuds bassordingrerclaimk ¢ oy 3. whesein R is —(CHy)m-aryl,

ahkanowlis o, IWM\IVherEﬁWﬁé a ﬁhﬁ%i‘%%&dﬁ&ﬁﬁué&& §®Y8tuted with one,
hydroxyal Kyl , .or | ower wherei n the phenyl

M thESF %%uﬁfﬁgmmi%%aleﬁﬁd &eaglpwmléﬂ plegenoloaver o

h B 2eialkyR Sydnod Ripen dkBkY, Yo e ladeh 64, lﬁd’rﬁﬂyll Enteam &yl Kiplver

|.ogen, .l ower. hal o al-kyl . . 20 r _al ko
SRR ARG e e RGOt deer S Rty B 1 STty
ydtlomey bydepkyalky2. Conpounds of formula | according to
claim1, wherein R3is -CO NR4R5 and wherein R4 and
R5 together with the nitrogen atomto which they are

attag r@ﬁnﬁ&fﬂ'@s ?f fsrmult acc@rdl to 1R & 8dwhELRIOGY Cd@f@g)n
ring optionally containing a further heteroatom 25

BRPRERLA ISP Dr bgfehandbo¥hgei the hetgrongyl ring l%lansvbﬁwted or
grtxgtitmt@r with 8hi¢ bo1W grgﬁpsmdelfeau@htt}aﬂ%a@a ¥i®nt owek Bftyl, halogen,

i 1
b B RSHIS Hise bR ahery itteled Pz rbRe Shpi, over
hlkylslgﬁcm,yl M@Qﬁf@bk@kylsui@oamb Joviey tnloggnalltcomelower cycloalkylalkoxy
M@fo%f/ﬁg&gkya Lypuer al koxy, oxo, phenyl, benzyl,
na ca

pyri dy anoyl, or being condensed with a
phenyl ring, said phenyl ring being unsubstituted or
substituted 30 one, two_ or three groups

i ndepdrraepryngds §éf0éewé%ﬂ R DRENY AR P Claimsile P 05 SKwherein R is

a(r@Hz) mbt@gﬁﬂyl azlaerelﬁmm ounes2 ahd f)vﬁéﬂﬂﬂ e heRECOYIGin¥ds p@idyl or
in R4 a ther wt

’ﬁP’fangEY éﬁns Bt# 68 1t‘11tﬁ(é)",v groéleg{ £ glgoélp]s gydep denHy selected
ﬁenﬁbneydkﬂchﬂog@.Mﬁmﬁﬁﬂ@@ﬁﬁ&&ﬂ@yﬁ@ThﬁR@@Eﬁkﬁ&&@%@ﬂmnoﬂ,

ﬂ&éo?}?é&?ﬁ&rﬁg)ﬁf %} £|g§s&lfo%§f’ 1&9&‘%‘ fob M fERLP QL €.

ﬁalo genalkoxy, lower cycloalkylalkoxy an(P lower hydroxyalkyl.

7. Compounds of formula I according to claim 1, wherein R’ is selected from the

group consisting of
-CO-(C5-Cy)-alkyl,

—CO-(CH»),-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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pi perazi ne, azetidine and thionorpholine, said
heterocyclic ring being unsubstituted or substituted

w00an08)14¢ Wo or three groups independently sel BCL/BP2007/050034

fromlower al kyl, hal ogen, hqjggenalkyl cyano,
hydr oxy, |ower hydroxyal kyl, Iomer alkoxy, 0xo,

ggﬁg e¢] 0 e@ﬁi‘ﬁﬁ%’ hetel%a r\lflfbfém 2}39 0 C?&{?ﬂﬁ ?rg{nl tﬁg h%groaéyl ring is

unsubasibsufued @rsu ﬂbswdt\fathe@ebar twa@roqrw@ndﬁpem i selected from
gr OURSiydr aﬂ&p BRLSET, I1a/w§rq4aﬁgghegky1r®mm |19Waﬂ@é:é§?’llowef W&oyl

al koxy and hal ogen. 14. mpounds of f or mul
accoPEizRy !%V%hﬁloaﬁéaﬂs%xycqn& lpwgerhydioxyglkyk 3, wherein R4
and R5 together with the nitrogen atomto which they

are ached fo sel ect ed 0 fro .53
el SE s PR R 18 Himi d dn G Bisiae ds 7EO-(CH-
dryh -wjhlefdnup nopi 1pter2| agidrvéh erero thpdhadyl nreg is phenyl unsubstituted or
%ﬂb}ﬁ%@%&y@f}}g‘ég%{aﬁ ?)ﬁ d Fe;’%{éh[ﬂé/ g;rdQ én%ight@ﬁ% e rf m lower alkyl,
halegand i halogenplloheyeto, éqvgﬁrﬂ&oxy,ﬂ@wqr@kw& bpirom, 1qveer

hgﬂgﬁa&bK¥hndﬁﬁWx - of fornmula I accordlng to
any one of clainms 1 to 1 wherein R is

oy S bl R S5 Y P, 'vvh?f’e?rﬁ@ﬂisﬂﬁg%ﬁ&?RS and

vbevein al kyl . 18. Conpounds of fornula | according to

12 D55 R Ry OBl . AL RO,
6- neleer aljoxpeiket ved/lomee cyanagkyl20 t hat is condensed

R t DisReIBREDHbm thBYroup@lodsit ring being
unsupstituted or Substituted by one, two or three
gr oulo¥ef A¥pendent |y sel ected from | ower al kyl, |ower

al k 0%%/1 t&[bﬁibsthaile@@@ @ubsﬁﬂlte(ﬁifﬁﬁ @lﬁfﬁ AsvoQdr r‘gfnféé @dus independently
accor al t C cte r t he

cons! SR G I B e BES T v AR SR, lover alkoxy
1- yl ) - lodvepalkad gpll, e moyk Yaoba heboger) allnedyharidiower hydroxyalkyl, and

[ 4- (ﬂivfe} h‘lgr‘p )(I}T)fl) %Q% I@fﬂeﬁ)ﬂ}i @¥§nlg91l?§§)(lyel llnsubstltuted or substituted with

-(4-1sopr per azi

[4-(1, @nemmty@rg@owdnwmwmsstlc@%fr@melﬁm alkyl, halogen, lower

- (4-1 spfb bawar dik¥ky, 10V RAARGE; bhbyl, lower hal Ik
2007 conaamiliaR (%%% 07/ 050034 - 106 8% belfzoyl, lower halogenalkoxy

(4-iso VELBYBERRIVE- 1 -yl) - [4-
(6- neﬁhoxy pyri di n-3-yl am no) -cycl ohexyl] -
F‘Z togétﬁer Xylth r}ltsrg elﬂll ar‘%% i n hlt)he%illrglat %hxeglf?rrla &4 5-, 6- or

opr o@yherpbgeql heterpclyeliglring qmnohalmmmtal@n g a further heteroatom selected
[ 4- (i 8 &u%ﬁaﬂ A Ao Y B OB SN g(ré p;& SOPEARNLT @bg} razi

n-1-yl) - met Ranong; 4- |so€ropé erazin-
[4- pad bﬁ@wwclﬁrr@mhe&m HEY Dstiyer ok é@@ﬁrl}utec}@f piath e or three
(4-i @Eﬁﬂe éﬁdéﬁﬂ Zidtted fr()’ljn)lowérda'lk 1, halogen, halogenalkyl, cyano,
5. % g g yl, Cy

[2-( g%xy, \xerqu r xy?llkyt ﬂ%ver a oig yp%eng)l %(é/nzirl 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.
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met hanone,
[4-(4-difluoronmethoxy-phenyl am no)-cycl ohexyl ]

WO gob7iosapr opyl - pi perazin- |-yl)- 10 net hanone, PC¥/EP2007/050034

[tranS'4' _104_

(4-isopropyl - pi perazi ne-1-carbonyl ) -cycl ohexyl ]

-iso

[ rang o orpriad aseydinete chima] o0y GG N
pd whergwt hoxy- benzami de, 2, 4-di f| uor o- N—

ktrag%yéﬂgénb§gg%99&&rQﬁ@era2|ne 1-car bonyl ) - cycl ohexy
benzam de, 2, 4-di chloro-N

F}raggiﬂx?%;P§U?28?9E‘BP&?P%%?ne 1- ca{bonyl) cycl ohexy

Z e enzy i sopropy

I[ ; ' ? Seé% Snslllb%qg{ g o%ﬂll?sgl?ue[rci tﬂi)n% t%v%rot}(%ﬂ%e groC %n?cﬂ:pel}/dently
(4- isogwmgyﬁhpnmsmammwhhﬁkgambwwgﬂywnyanﬂe%yh¢leuwmﬁmnxy

4- phenlY)'WCPh]R% 'Zb:%fn:f ey]oif:% ld na‘rﬂ%)% 4 dC1|0 ﬁ'ydr& §ralky1 and

|sopropyl era ony exy
1- ( 4logist phesy &H@fhwhyrem {héupéwmyl(rmgur%ﬁ?eow}lbwtwéd ay pyhstituted
l— catr boRith bne BEHRNEMb mieprldBYly sekBtel tRAn 1obwPIEY halogen, lower
-e
[cis- 4"1%(1%@@% 6y Iomserkorhéevier clpovy ey clogrelypgenalkoxy
- ur ea, andBlodedhyiirdxyatidt qui nol i ne- 1- carboxylic acid [
cis- 4- (4- isopropyl-piperazine-1-carbonyl)-
cyclohexyl] am de,
1-( 3 ﬁbu‘ﬁla?gﬁilo}mﬁ a[ICicéo'rﬂ'n 46 'agg Bﬁggﬁléléiﬁfsq(?é af 'I(ISI,QX'Jhlerein R’
-car ony cyc exyl ] T-net hyl < ur ea,
B-met hyl -pyrrolidine-1-carboxylic acid [ trans- 4- (4-
15&19/[ PRbsiRLRA R %hl’S‘s%rtﬂte@ AN dwo ErRFRREXMs linRFkEEntly selected

?rt)m:lﬁz mal%zﬂ' bltsto %wer prIpETashEYanoe b AP YL dyreraieRyyl
bdnzyoylHlawer Haldgedh&bhy lan&1ovdr ﬂl&ﬂﬁ)xﬂzalkyl or

%4 | S%gnry? yl &%Ielpeln ZeI )rlzleilifll r{:n%rn*%zgy e nsugé"tltuteg 1lbs7cilf{1rtgd51 Wwith one
plmgngoupimdﬂsmpﬂubykbgw@émmzkngH&gbhdogytynwyéhbnexﬂkﬂ,
%%mo aim)vglealk ?\8: %ggéﬁeoeﬁgg)fl,tﬁgﬁl%g?zflg)&gglﬁéxy andliB¥er

r phol i ne- 4 ca i ¢ acl

hydraxyadlgbr opyl - pi per azi ne-1 - carbonyl ) - cycl ohexyl ] -
am de, 4-nethoxy- pi peridi ne-1-carboxylic acid [ trans-
4- (4- isopropyl-piperazine-1-carbonyl) -
cy c | oh ©oyh Jovads deformulir Ipi&ecmdirrgpb eIz MRerkinCRTBORYHNR'R’ and
gy %rleb exy%] tﬂgeéhe(r Vilth %E%rlt? en raoérﬁ%% gﬁlc?le[hé'%grg %Rgcr}%h )f6rm ad-,
b+, &nsr Zmembeargbiptapyyclipiripe oandmadly c@ntaantgg)mjllr)her heteroatom
se@ééféd%ﬁ ¥1bt1ro geill )g;gérmﬁ{ su"llﬁl? & sulfy rﬁg E{@éb or la'sﬁfﬁl;iy}jl ;gro’%l'p,

trans- - 150 perazi
pai¢ h@tww]yslg&g@ewp?ﬁﬂ@g@ gt 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.

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
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3-[trans-4-(4-isopropyl - pi perazi ne-1-carbonyl)-cycl ohe

woydopodoiphenyl - | - propyl - ur ea, PCT/EP2007/050034

3, 4- di hydro- 2H qui nol i ne- 1- carjexylic acid [trans-

4- (4- |sopropyl pi per azi ne- 1- carbonyl) cyclohexyl]
Iegiglrr)or% 61)1/ gfotlé gglgsgsltlﬁg%@%lo)r%hcgmeﬁ%) (219% pg{;]rohdlllf azgpane,

mﬁmmsmtaqu sndthiomprphebno-spidhetarettyalc Ilng:bfrlbmlyswb@tltuted or

afdsHrulred Ey’?’(ﬂﬁ tvéo ol t‘ﬂlre Qlﬁ’ﬁsquépeﬁﬂﬁﬁfy@él'e&@d ﬁroﬁﬁlﬁb@f‘éﬂk}l halogen,

cycl ohexyl ] - am de, dr o- |30|n ol e- 2-carboxylic
hlpgenpliyh g0, hydreax 1?"&?6 aligyl P’Vﬁfz?lh%xﬂoé%r%‘éﬁx}i §enzyl,
Byted y0 ek ydrbara6y108&:;, befrfe dbm@bmié& ﬁﬁﬂ/ﬂ x Iﬂieﬂ?lrr&lig Baid phtly) ring being
élgs_ubgt%th{elduo?rsgbs%}g&tgx lb? g]ng %\/o hree grou S lnd_e;r)rf‘::ﬁtdlgr?trllf Qfected from

[odvec yiklylo pover ylkopy met bdogenl -yl ) - [ 4- (3-f | uor o- phenyl am n

0) -cycl ohexyl ] -nmeth anone, (4-cycl opentyl - pi perazin-

l-yl') - [4- (4-fluoro-phenylam no) -cycl ohexyl]

- et mmounﬁﬁopﬁ%ﬁﬁ%%rdﬁiﬁ@%ﬁﬁ bfe of cléﬁln)s 1; 12 8r 13, wherein R*

(2,4: diflu oro -phenylamn o) -cycl ohexy
l?fje h‘rglggtﬁgr withy the[rgtro g %9@ tg Fygéﬁ({l&, Y prﬁétttg%}}qqéorm a group selected
Fromel-Bmlip yrratMad o pi@upidiias) Najethdxepipaidih &,id £difluoropiperidine,

4- | opent yl - pi per.azins: 1-yl). -. [ 4- . .
S TR PP " e hesie shee sbo-Jg auinotine
(4-cycl opentyl - pi perazin-1-yl)-[4-(4-neth
oxy- phenyl am no) - cycl ohexyl ] -neth anone, 1- {4- [4-

( 4- cVYT ICoparaoplds pf foemals Irpscordinggpe Bonyng of claims 1'to 14, wherein R’ is

e hghexyl ami no] -phenyl 1- eth an one,
[ 4- (4-Dbenzoyl - phenylanino) cycl ohexyl ]
-(4- cyclopentyl perazin- |-yl)-methanone,

Egy?ﬁfi lcr% %}‘f\‘{‘gﬁg er a Ca‘csq{gﬁsgt]) angzrg{l?]%%%;ﬁgls 1 to 14, wherein R'is

¢tlaadiol.opent yi - plpera2|n- l-yl) {4-
(3-fluoro-phenyl) -nmethyl- am no] -cyclohexyl}- 30
met hanone, WO 2007/ 080140 PCT/ EP2007/ 050034 - 108
(4-cygl )
( 4t ?uo( %ﬁ;r O pbtu%helds g R%ﬁﬁhﬂﬁccérd}ﬂ tj) a{l% ég? o celz§(1§1s 1 to 16, wherein R* is
hedragaioridowpis ﬁ~f|uoro phenyl am no) - cycl ohexyl ]
-(4-isopropyl - pi perazi n-1-yl)-nmet hanone,
[4- (2, 4-difluoro-phenyl am no)-cycl ohexyl ]
( 4 l&Wﬂnﬂp bpferanlal- a]:cc}iﬂ)rrgffefclmaﬁdnﬁlhereﬁl R? and R’ together with
n11;D e?oané)rﬁ {tg le%lllchpth eér%é#t%%f prl%ég 2§€ %] Céléncbel? hﬁ&ér%g}lfchc ring
[h41t {s#ondenyok yith laqxlnyhﬂmnrgoga-lctglge}ngh@xg/qu g mlbatmtgt@ or stbstituted
i A e e e S N R A R R
alog@eny| } - et hanone,
[ 4- (4- benzoyl - phenyl am no) - cycl ohexyl ]
-(4-isopropyl - pi perazi n-1-yl ) -net hanone, 2-
[ 4- (1. wehmpeds yi fopinpeyTactdrdmk-t6 ataary beleceadct e ebxey dratp
Cmissﬁrtfengonltrlle 10 and pharmaceutically acceptable
t’d"¢ Rer eof . 20 Compounds of fornula | according to
claim1, selected fromthe group consisting of

(4—isopropy1—piperazin— 1-yl)-(4-p-tolylamino-cyclohexyl)-methanone,
[4-(4-fluoro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-methanone,

[4-(1,3-dihydro-isoindol-2-yl)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,



10

15

20

25

30

[4- (1, 3-di hydro-i soi ndol - 2-yl ) - cycl ohexyl ]
-(4-isopropyl - pi perazi n-1-yl)-nmet hanone,

w@ 2007 88p#®PY!| - pi perazi n- PCT/EP2007/050034

1-yl)-[4-(6-met hoxy-pyridin-3-ylam no)-cycl ohexyl] 15
met hanone, [4- (i ndan-

0 (
e (R N e L L
mﬁﬂémynipropylan1n 0) -cyclohexyl] - met hanone,

4-i sopropyl - pi per.azi n- km ) ) )
E‘b(%ﬂmifmw isPrErye - %t}’Hy‘FYﬁ ﬁ@]ll-(%gﬁepm&wymzm-1-y1>-
fRtthaoese, 20
[ 4-(4- difluoronethoxy phenylanino) cyclohexyl] (4-isop
[0 iyt Harpil péanginb neilcl ot ekyl] J('&Ilh)@ﬁ«im& > piperazin- 1-yl)-methanone,
(4-cycl opentyl - pi perazin- 1-yl)- [4-

(4isbpropyopiphieniyt by) 6)( 1 [ﬂl}cnqu.‘vrepylhljnmq"}myhlahwﬂ -methanone,

4-cycl opentyl - pi per azi n-
é‘ElSﬂprmpfy pﬂ@ﬁr@nphbmm{érh?r(é)metéywp Jr4thylamried reyplehexyl }-

§1et}{aﬂone

(4-cycl opentyl - pi per azi ne- 1- car bonyl ) - cycl ohexyl ami no]

FhenamhiokdmétBoxyZphenylamino)-cyclohexyl]-(4- 1soproi)y1 piperazin-1-yl)-
be%$ benzoyl - phenyl am no) - cyclo%exyl] (4-cycl opentyl -
2%n- 1-yl ) - met hanone, (4-isopropyl - pi perazin-

el T e R AR SR B ¥y g
Z(Vgﬁiéd)llftg Igro Qy ro&dﬁﬁ?%ébﬁ@ }: cﬁh:?o)n%tc{i/@lgﬁggd]—4—&1{6@1{]&(y—benzamide,

ﬁﬂ (flfh%-}()wq henyhamia)opyeyalepivamey| Larbﬁﬁfrl?@f)&&?exyl] -benzamide,

, 4-di chl or o- phenylan1no) cycl ohexy

2 @%ﬂﬂ@ﬂbﬂN AYAmpipear beraild Nap@dayl) Wrlohexyl]-benzamide,
2007/ 080140 PCT/ EP20 7/ 05 034 - 109 trans-

[-behBA-dhik@iropyay3- | relin3-A3¢dy isé\p]ﬂopp]} pipyrakiabdxaakonyl)-cyclohexyl]-urea,
-(4-isopropyl -pi perazin- |-yl)- nethanone, trans-6-

ﬂ4(ﬁdhﬂprmeﬁyﬂqgmpan&pumeumuﬁhpbbnyyb{p@@hmm@xyﬁan1no
-nicotinonitrile, trans- (4- |soprop¥I;piperazin-

14 -ppEYyl-pipesazii s reartwaiiesasict oty (dise prdippl-pipyiazine rlogarb&ryl)-
Syfdneka ﬁghﬁ&gethanone and pharmaceutically acceptable

salts thereof. 21. A process for the manufacture of

¢QIRAWIEPhasd PBARY- (U0isehp ANAp&hzifie-al daBbohyl)t §cldfexyl]- 1-methyl-
whi ch process conprises a) coupling a conmpound of
Fofnmula 11 ORla N'~Y Il ONR 10 wherein s, Ria

bean;l' 1- ﬁi%ilﬁ% Pasf—zl ?E 1so|propyi %{p@rajzine I- carBonﬁ) c;rfylorh x;% urea
3,4-dihydro-2H-quinoline- 1-carboxylic acid [cis-4-(4-isopropyl-piperazine- 1-carbonyl)-

cyclohexyl]-amide,

1-(3-fluoro-phenyl)-3-[ cis-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]- 1-methyl-

urea,

2-methyl-pyrrolidine- 1-carboxylic acid [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-

cyclohexyl]-amide,
1-benzyl- 1-isopropyl-3-[ frans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl] -urea,
1,1-diethyl-3-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl] -urea,

piperidine-1-carboxylic acid [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-

amide,
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HNR2R3 111 wherein R2 and R3 are as defined in claim
1 with the proviso that R3 does not 15 contain a

w@ 200008010 gr oup, in the presence of a coupli ngPCEEE®NT/050034

under basic conditions to obt ioz_a conpound of the
formula 1-B O Rlal-B R NNRR2 wherein s,

R a,
. | 6
b i S, A0 Eo B AL DG 404 SoBLdPy} pRB LT ;S Bo i tiohesy
goifteai ni ng a carbonyl group, , 20 and if desired,
converting the conmpound obtained into a ) )

PGt heeRiPFHn e+ -aERasptiaiie [aeisd- euiprioom- Riezine-drcagyonyl)-
ERBHekyIPadidQmpound of fornula I'V WO 2007/ 080140

CT/ EP2007/ 050034 - 110 O NN*""Y R 1a IV H2N LSNNI
Rbhegipgparasne-RicartargidRikidlr amasl- @ekoprepyli pipahanenl larbonyl)-
gviciorflegrh_acii(ge chloride of the formula VO R6V C 5

Wierein R6 18 sel ected fromthe group consi sting of

Ii-%ﬁicﬁﬁe@r%-}'h@{}l)-3:[%}}7%21@21%&&0 é-gjipe'ra(z%i-%aﬂ%%hgg-%g(;lbﬁltlﬁl]-1-

esence o ase 't taln a conpou
methiiveeay -C OR 1 a N-1-C RNNRR

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

3,4-dihydro-2H-quinoline- 1-carboxylic acid [trans-4-(4-isopropyl-piperazine- 1-

carbonyl)-cyclohexyl]-amide,

1-(3-fluoro-phenyl)-3-[frans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl] - 1-

methyl-urea,

4,4-difluoro-piperidine- 1-carboxylic acid [frans-4-(4-isopropyl-piperazine-1-carbonyl)-

cyclohexyl]-amide,

1,3-dihydro-isoindole-2-carboxylic acid [trans-4-(4-isopropyl-piperazine-1-carbonyl)-

cyclohexyl]-amide,

(4-cyclopentyl-piperazin- 1-yl)-[4-(2-fluoro-phenylamino)-cyclohexyl]-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-[4-(4-cyclopentyl-piperazine- 1-carbonyl)-cyclohexylamino]-benzonitrile,
(4-cyclopentyl-piperazin- 1-yl)-[4-(2-methoxy-phenylamino)-cyclohexyl]-methanone,
(4-cyclopentyl-piperazin- 1-yl)-[4-(4-methoxy-phenylamino)-cyclohexyl]-methanone,
1-{4-[4-(4-cyclopentyl-piperazine-1-carbonyl)-cyclohexylamino]-phenyl }-ethanone,
[4-(4-benzoyl-phenylamino)-cyclohexyl]-(4-cyclopentyl-piperazin- 1-yl)-methanone,
(4-cyclopentyl-piperazin- 1-yl)-[4-(pyrazin-2-ylamino)-cyclohexyl]-methanone,

(4-cyclopentyl-piperazin- 1-yl)- {4-[ (3-fluoro-phenyl)-methyl-amino]-cyclohexyl }-

methanone,
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wherein R2 is hydrogen and R3 is selected fromthe
group consisting of -CO (C3- 10 C8)-al kyl, -CO and

WO a070€H2) - het eroaryl, and if desired, converpCTBP100B050034

conpound obtained into a pharng ?euti cally acceptabl e
acid addition salt, or c) coup ing a conmpound of

LoE g 0. Dol o Sy

acthangn¢.on wi th phenyl chl oroformate with an am ne of
the formula VI H NRAR5 111 WO 2007/ 080140
Pe?-Eropomraysannao)-cyclohexyllybiseprp PrupRa@zns L -yp englfanone,

E‘gdmn &‘U:Orr]‘b% en)@%nﬁ)-tfgd&?t ai] &4%@%?%&1%%9%%%1}1%2)—@thanone,
def
A& Ehiprronaieriies Koy BT i D e o

o —
¢l @' 4]is&p9%[%ﬁ) ?&lﬂ”@[‘%&%h 2%91316 lanﬁﬁ(ﬂcﬁﬁﬁ’l -ethanone,

acco ingt I'm21. 23. ceuti cal conp SItI ons

EZQ(@Béﬁo%p@ngﬁﬁﬁ@ém%c%%ﬁﬁ}itﬁ%obfbp@ﬂ%ﬁp@fh@mof -yh)ifethanone,
claims 1'to 20 as well as ‘a pharmacéutically

2q¢epicadlbpencdr fip@hziaerd/carboad]) WyaldhexyldninPhaenmattitel cal
conpositions according to claim23 for the treatnent
antiplonrmapeeiceliht dcoeptaile gilselxses. whi ch are associ at ed
with the nodul ati on of H3 receptors. 25. Conpounds
according to any one of clains 1 to 20 for use as

t her%)‘é&ﬂ hlg of REhHLKE ﬁg&ﬁ%@% %{%um]i5 %&ted@dﬁ%

accord fq o any one of cla 1to use as
Cﬁ@fsﬂbée ically

[4-(1,3-dihydro-isoindol-2-yl)-cyclohexyl]-(4-isopropyl-piperazin-1-yl)-methanone,
(4-isopropyl-piperazin- 1-yl)-[4-(6-methoxy-pyridin-3-ylamino)-cyclohexyl] -

methanone,

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

methanone,

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

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-[4-(4-cyclopentyl-piperazine- 1-carbonyl)-cyclohexylamino]-benzonitrile,
[4-(4-benzoyl-phenylamino)-cyclohexyl]-(4-cyclopentyl-piperazin- 1-yl)-methanone,
(4-isopropyl-piperazin-1-yl)-[4-(4-methoxy-phenylamino)-cyclohexyl]-methanone,

[4-(4-benzoyl-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-methanone,
trans-(4-cyclobutyl-piperazin- 1-yl)-[4-(4-fluoro-phenylamino)-cyclohexyl]-methanone,
[4-(2,4-dichloro-phenylamino)-cyclohexyl]-(4-isopropyl-piperazin- 1-yl)-methanone,
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active substances for the treatnent and/or prevention
of di seases which are associated wth the nodul ation

w@boorBsrecept ors. 27. A nmethod for the treat mePCT/BPZHOTOS50034

prevention of di seases which afg_associated wth the
nodul ati on of H3 receptors, conprising the step of

' t f
AL R AR S LR SR AN S PR 1 -
ﬁlﬁﬁ’ﬁiﬁob@l ng or animal in need thereof. WO 2007/ 080140
Rél{- ggl@@ {{PRGABpiperazinkll - gﬁboﬂ-ﬁ?—c%@ﬁl&gzlaﬁl@rm oMPStshonitrile,

accor to any one of ]

Brengr lé?ﬁ)r(eﬁyloﬁlp?réap-cla-m%rﬁf*éST%?th%rr?éultfqrbyé&%% ?amlaméw)
Wcﬁ)h%faﬂ] aretiefhode seases which are associated with the
no ation of [ t 29. The use according to
%If(gf) r%cffu&gal%aé:c?ﬁébjgﬁ?gﬁ bR or prevention of
obesity. 5 30. A nethod for the treatnent or

preventi on of obesity in a human being or aninal,

whi cBl.depioeess Earipe measfagigng of econeroungs accprbn g freanyi avglof plaims 1
g;j(ﬁ%h%epragggyggml%seg conmpound of formula I according
to any one of clalns 1 to 20 in conbination or
a550|at| nwth at eut| aIIy effecti ve anount of
a co n%%F%rEP%‘b“ ‘P H‘\p group consisting of a

i pase i nh| bitor, an anorectic agent, a selective

serotoni n reuptake 10 i nhithi tor, and an agent that

stinmul ates netabolismof body fat. 82 A nethod of
treatnment or preve ﬁé{qi/di abetes in a human
bei ng or ani mal, conpfi-s adni ni str8tion of a
therapeutically /m ve ano tra conpound of
formula | according to any one of clainms 1 to 20 in
conbi nation or association with a therapeutically
effe&zhér\éﬁl SEoURY K’fls z?sﬂieﬁﬁ&d mdi@kef i ¢ agent. 15 32. The
use of a coppoun ornula | according to any one of
WFthlaﬁbaHEEn?%anGf(?rﬁm%Hé manuf act ure of a nedi canent for
the treatment or prevention of obesity in a patient

who is al so receiving tiHeNRTBAt witll a |ipase

inhibitor. 33. The use of a corrpound of formula I

accoy, Hél%gl IEZO n?rﬁ/} 24 § (Pefﬁngéi fh hf%h%ge g{&wsg hl?at R does not
manutracture o canen

gm:;mgmqad)@n(y}grpypen |t111e plicsdnet e%a ¢Cnlpéng pOgpHt i ent who is
éﬁ&éi’ bh &€ Bbdifihsth %@‘Ea‘ﬁ?!&‘%or&ﬁ%@)ﬁhcﬁ@f @0FdrmAhaPgti ¢ agent.

34. The use of a conpound of fornmula |I according to

any one of clainms 1 to 20 i the manufacture of a

medi canent for the treatne or prevention of

dyslipidema in a p!!n Q Bo recei vi ng
(

treatment with a li g agent. 35. Thg novel
compounds, pr sses IS w\vvell as the use of
such 25 conmpoundN”subst anti al [yJas BEscribed herein
bef or e. Fl{z

wherein s, R", R' and R? are as defined in claim 1 and R’ is a 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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I:{1a
N/Y
NS N
H.N s

2

. 1 1 . )
wherein s, R and R" are as defined in claim 1,

with an acid chloride of the formula V

O

RG—< \%

Cl

5 wherein R’ is selected from the group consisting of (Cs-Cs)-alkyl, -(CH»),-aryl and
—(CH3)g-heteroaryl, in the presence of a base

to obtain a compound of the formula I-C
R1 a
N/Y
3 S
S

wherein R” is hydrogen and R is selected from the group consisting of -CO-(Cj-
10 Cy)-alkyl, -CO-(CH;)p-aryl and -CO—(CH;)q-heteroaryl,
and if desired,

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

or

¢) coupling a compound of formula IV

I:{1a
N/Y
NS N
S

0O

H,N

15 2

. 1 1 . .
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® 11
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wherein R* and R’ are as defined in claim 1,

to obtain a compound of the formula I-D

O
I:{1a
0 N/Y .
R L SQLNE
S

wherein s, Rla, Rl, RZ, R* and R’ are as defined in claim 1,
5 and if desired,

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

22. Compounds according to any one of claims 1 to 20 when manufactured by a

process according to claim 21.

23. Pharmaceutical compositions comprising a compound according to any one of

10 claims 1 to 20 as well as a pharmaceutically acceptable carrier and/or adjuvant.

24. Pharmaceutical compositions according to claim 23 for the treatment and/or

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

25. Compounds according to any one of claims 1 to 20 for use as therapeutically

active substances.

15 26. Compounds according to any one of claims 1 to 20 for use as therapeutically
active substances for the treatment and/or prevention of diseases which are associated

with the modulation of H3 receptors.

27. Amethod for the treatment and/or prevention of diseases which are associated
with the modulation of H3 receptors, comprising the step of administering a
20 therapeutically active amount of a compound according to any one of claims 1 to 20 to a

human being or animal in need thereof.
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28. The use of compounds according to any one of claims 1 to 20 for the
preparation of medicaments for the treatment and/or prevention of diseases which are

associated with the modulation of H3 receptors.

29. The use according to claim 28 for the treatment and/or prevention of obesity.

30. Amethod for the treatment or prevention of obesity in a human being or
animal, which method comprises administering a therapeutically effective amount of a
compound of formula I according to any one of claims 1 to 20 in combination or
association with a therapeutically effective amount of a compound selected from the
group consisting of a lipase inhibitor, an anorectic agent, a selective serotonin reuptake

inhibitor, and an agent that stimulates metabolism of body fat.

31. Amethod of treatment or prevention of type II diabetes in a human being or
animal, which comprises administration of a therapeutically effective amount of a
compound of formula I according to any one of claims 1 to 20 in combination or

association with a therapeutically effective amount of an anti-diabetic agent.

32. The use of a compound of formula I according to any one of claims 1 to 20 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.

33. The use of a compound of formula I according to any one of claims 1 to 20 in
the manufacture of a medicament for the treatment or prevention of type II diabetes in a

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

34. The use of a compound of formula I according to any one of claims 1 to 20 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.

35. The novel compounds, processes and methods as well as the use of such

compounds substantially as described herein before.

ki



