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WD 2007/ 082840 PCT/ EP2007/ 050279 -1 CYCLOHEXYL
SULFONAM DE DERI VATI VES HAVI NG H3 RECEPTOR ACTI VI TY

wab@7psmgent i nvention is concerned with novel PCT/EP2007/050279

cycl ohexyl sul fonam de derivatjves, their
manuf act ure, pharmaceutical conpositions containing
them and their use as nedi canments. The active
conmpounds of the present invention are useful in
treating obesity and other di sorders. 5 1In

o Ehe ey bt SRR vee Bt b e P e RO R Ve
Ri

mhereln is selected fromthe group consisting of

| ower al kyl, cycl oal kyl, |lower cycloal kyl al kyl and

tetr atHélﬁfe@dQﬁt ﬁrﬁd&ﬁﬁon £QoRrh&d i ﬁ@t@ dyd‘témfytt éaﬁoﬁurﬁidi@ derivatives,
| ower. a aIk l.ower

onsi st

iR R R A b SRR R T SR

ardichmeets. Thyamdaad kqthpm}%ﬁis :oﬁ thi:gjres(etae{gi)vérrtmm zfrh e\sl\egtﬂom freating
- r al ky maryl, erein m

?@ggyﬁﬁdggwgag%%8§ﬁereln the aryl ring is

unsubstituted or substituted with one, two or three

gr oupsParHeEpe Hisanesept waprtianeglates doreommewn dglaf yhe general formula

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

| oner al koxy, | ower alkanoyl O benzoyl, | ower

| ower al kanoyl am no

het er oaryl ,

the heteroadyl ring

hal ogenal koxy, | ower hydroxya kyl,
and | owner aIkstukbon t,r)
wherein nis 0, N/r 2 er el
S unsubstltFﬁedsew ut ed \%ge, two or
t hree groups depeﬂﬁently selected fromlower alkyl,
hal ogen, |ower hal oggnal kyl, cyano, |ower cyanoal kyl,
Iomer al koxy, |ower al kanoyl, benzoyl, | ower

ﬁ %gnalkoxy, | ower hydroxyal kyl, | ower
AR yl am no and | ower al kyl sul fonyl, and WO

2007/ 082840 PCT/ EP2007/050279 -2- -NR4AR5; R4 is
B estseldetéd fromt the ggrupupnsistirsd stlowey afyl hydibelenlovepwer
al ky r ower al koxyal kyl and

éyc%é fg%agf}@ ?All(? %?ﬁﬁ&mﬁ% byran h,

| ower

R®  is selected from the group consisting of hydrogen,
lower alkyl, cycloalkyl, lower cycloalkylalkyl, lower halogenalkyl, lower alkoxyalkyl

and lower cyanoalkyl;

R’ is selected from the group consisting of
lower alkyl,

—(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 cyanoalkyl, lower alkoxy, lower alkanoyl,
benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower

alkylsulfonyl,

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

alkanoylamino and lower alkylsulfonyl, and
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R5 is selected fromthe group consisting of |ower
al kyl, | ower hal ogenal kyl, lower 5 al koxyal kyl, | ower

wa@yaniosdsky| , phenyl unsubstituted or substit utedr/mrP1o07/050279

one, two or three groups indepgndently selected from
| ower al kyl, hal ogen, |ower halogenal kyl, cyano, | ower
al ko RIRSOVeT al kanoyl, benzoyl, | ower hal ogenal koxy
and I ower’ hydroxyal kyl, and | ower phenylal kyl wherein
e phenyl ring may be unsubstituted or substituted
Rn t his salecteth&opr the @epugreonpstin arfdyydrngent ipyesakd dowar haloganalkyl,

| ovefoval Kikbxyn@l SgeRwel y@balkial ogenal kyl, cyano,
| ower alkoxy, I"ower alkanoyl benzoyl | ower

o geRREretf Fim HE Srup gaat i e Sl dieHbo SREIL lover
at t aslkexyaflot, foveer4yandatkyl,6- or 15 7-menber ed
het eé %Egrﬂujls%b tltﬂ d C?Q%sﬁ&rt]l%te w(l:tﬂrgn%l tWonoq tﬁlree %F&.{h% fmdependently

het e on1se romnrirogen,

sul f setaereddram gbow.ﬁr akyb dlafogeny, Ilo‘g¢rdw|b3geedkﬂ treterlowgicalkexy, lower
ri ngaR&idye b‘éﬂz?tﬁlp%\kzérq{aﬁ%e%ﬂqéﬂ%td' 1bWE APy QIS, a0 OF

three groups i'ndepende sel ected from I'ower al kyl_,
hal o]gaéz&ﬁtr phg]yg)aél@f]] éﬂhﬁgm th@ﬂj@ﬁ]&yl rlnlgy)aq‘yol;gyunsp‘gﬁ]éyted or substituted with
hydr exe/ad el groﬁ;ﬁMﬁde@hK@?tby, sel@é‘t@d fr@hﬁ‘lﬂyvler alﬁﬁlnﬁzylb en, lower

heniiopfafiyl Sand’ angroy Ry aaige opdenseg o102 o,

subsand letvedhidroryadkyl;it wo or t hree groups independently
sel ected fromlower alkyl, |ower alkoxy and hal ogen;
and pharmaceutically acceptable salts thereof. 25 The

R‘\*’ﬁmpﬂﬁﬁ%etﬁ& &/ 20 WY Berb o RoRANb cleTels) ey 2N ed IMRLSE, 5-, 6- or
agonists at the histamne 3 receptor” (H3 receptor).

Hi st &wpereb qrgd hoterorydis FBizppyioRalinroaRitag 2 furthsn deisroaipra selected

gm ?ﬁbﬂﬂ I?trg gﬁ okyeen %H}sﬁlflﬁr 8 suliy1 @Rou pSorvi gﬂlefom group,
I Stri e I oOu u
gaot PUT A Eetelarndtate wonthota eS R Biheuis vger three

ed. , gl@hpsindepgylently tcheete@eiston dowsr eatklyl thalo gdir, datogeiRakydcyano,
Pres t
var i §¥drw oS h?? éél]kylt]l% %?/Héél;!% I ogi ggﬁn l\e/%%% @ fﬁ k@l and

gast@ﬂgmn@ﬂdMSecretlon intestinal notility (Leurs et
al ., bB8hg donRAVARELA phdYPding, L4, ph@ﬁ’Y 134 beﬂx@n’substltuted or

vaso tor responses, |ntest|nal oy responses
and sHOSUREEDY Aige YO AsthIqergap pikdnd f‘aen%ffm@ splfgted pRower alkyl.
Al | efogier hioxy@ld hal®Rh; 108, 127-133). In the mammal i an
brain, histamne is synthesized in histamnergic cel

B BB el S U BIGRU 1 Tar y nuct eus of the

posteri or basal ¥pothalanus From there, the
hi st dh¢ eaanppunds ef forpwdn bare ppeewists fod/pa iniverss agamditnat the

hRGARS 3 &Pt BHStecptor). Proc. Natl. Acad.

Histamine (2-(4-imidazolyl) ethylamine) is one of the aminergic neurotransmitters
which is widely distributed throughout the body, e. g. the gastrointestinal tract (Burks
1994 in Johnson L.R. ed., Physiology of the Gastrointestinal Tract, Raven Press, NY, pp.
211 - 242). Histamine regulates a variety of digestive pathophysiological events like
gastric acid secretion, intestinal motility (Leurs et al., Br J. Pharmacol. 1991, 102, pp 179-
185), vasomotor responses, intestinal inflammatory responses and allergic reactions
(Raithel et al., Int. Arch. Allergy Immunol. 1995, 108, 127-133). In the mammalian brain,

histamine is synthesized in histaminergic cell bodies which are found centrally in the
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Sci. USA 1984, 81, 2572-2576; Inagaki et al., J. Conp.
Neurol 1988, 273, 283 - 300). According to current

wop@niogasge, hi stam ne nediates all its acti onsPCTERD050279

the CNS 5 and the periphery through four distinct
hi stam ne receptors, the histamine H1, H2 H3 and H4

E@%?og%éﬂ%&l a’fgnﬁél&?s otf%é?c?sﬁe?kog@?%%ﬁﬁéué %&h'tﬁ&? the

ervous s
hBtapdsegicorl bedinspiojast foveripu tsitbiegionk ePayit ¢Hadi Eroanlti atl. Acad.

S&CUSA 198y, Q1. 25*72%%‘“1H§gftd Qm.hy, %?Hg RELEH1 G988 97 9NR3 — 300).
(Arrang et al Nat ure 1983, 302 32-837; Arrang 10

et al Neur osci ence 1987, 23, 149-

het ef 65RO FYTeENpRlEdRt Gistiming alﬁ‘]ﬁ%ad%ﬁ 415 acipps n both the CNS

el geperiphery thren ghn i distiabistibthin@lesresapedts,abe histamine H1, H2 H3
fhﬁlc%ollne dopam ne, serotonin and norepi nephrine

OtRers in both the central nervous system and in

perlpheral organs, such as |ungs, cardiovascul ar

syst Hﬁwrmtoqa@prpmmgmtbdbcalﬁ in thekerpraneigous system (CNS). As

i Luﬂ)t%f‘écblktor An. rec%ptoD L"@Jrﬁﬁﬁﬂivel 1388it tﬁlﬁos thedi9 an@?e%retlon of

Bl andi na et al |stamneH3 Receptor (Le
baLtaaHae frpmﬁtﬁ@m?rac éa%ronaé@sanacﬁs alzvNatsre Hésedi%e 32 837; Arrang
&ni | Bed@itiendad 98 NeBhE1IL BITYSAs hd@ofd&@;ﬁ@isoHs r&fe@tors also modulate

L1t |
iR gSleis dL e Tafoliat SpER B fy 5P oI SHEh B . serotonin and
actepinapledne dmonhethemse both tha cemhil bétvonysysteacapt iopespiodral

t@%;#l% %ﬁlé&ﬁ?sglﬁlﬁ%g%ﬂ%]?v&@ﬁﬁr %}@&:ﬁ{ s %a%gi!n\’ésflﬁfal(fﬁldts&ﬁapham &

( ' neur ot r ansm
KHpateik opie J.iRhapmgeobel 9B ApIOF t Bt 92Fidlangingprabmt dhoHissamine H3

R’Qéé %r%@s&gﬁﬁahﬁ\ﬁmh{&‘ﬁh%@ HRERN BB, §{E17-40 tBIsetvfér bﬁﬁﬁerdam The
ous histamine effects and to shif

exo
@1@&%49 19153 FRCFR QIS5 SN SHERH VY gt e PiegRin g th ﬂﬁnt w%ut

é;@fgamdlm lﬁstmﬁuier thle r&depioR is tlihean\y ﬁﬁvﬁile&tlhltb&ltdsé) of &f inhiditory

recept or t ate 8 . ...

OB Rich b Ty 08 rREPR R ey sP 6 Es ke inhibiion of

nhepapeuwiiter pinen Thelefoas itanaythesm pdrtagt thdew BBBpntagonist would

_Ll_lﬁtgeggg ihTer %2, Hﬂ?adﬂ%ﬁ& ﬁﬁﬁdtﬁ rl‘)?ocﬁl%§o Q:%%Hs Rlsﬁﬁﬁﬁ‘@&fec%%nd to shift

adm ni stration o S T as antagonists,
theveseptordipamits eenstighjiyalygesveinhipienyd rmalgorioutrsl statfy
i nfluence the histam ne |evels or the secretion of
neu I Thé anemidttiBiitson dfIH3 RReRbAIiN @ ainheilins Umﬁﬂkaﬁﬂ the

t
B B PSelTE et Bereliis (i homBeI R ot iakasa novtﬂ drug
déveldpnotmc targolin va(03 indiddion? RdslbeeR paddiosédancock et al .
Eur opean J. of Pharmacol. 2004, 487, 183-197),

car dTRé’ Q(ﬁﬁﬁlﬂl atl§IQ ogHgﬁrl%gﬁés Sﬂ%ﬁta Sni Lih@er@&%ﬁ{sﬁs Qéomsts or

|nfarct|on enentli a and cognit sorders SucC
a@rttlélrﬁgioaﬁtSde‘ﬂmmﬂumﬁs éh%lﬁqamlwlemlwrtaé pecrAmm)f ngwptransmitters

L tﬁl@ %kzﬁﬁ bnd tHY p%g@ﬁ@f,y a8 Wi 1AgY 1|§eadlseﬁﬂ hrgmegﬁraﬁnéu% sé@ral

cni zop a, e eps I Kins
B E s 3 TR S VARG Ty Erepaap 2003, 144, 2741-
gr4oHdeek enall, dreEay J. gfdharm gast2004,782 S183AE7), cardiovascular
ﬁjesgr%refjsesqléh as’ zﬁ:%&{)rgg c%%d%qu%%clfﬁ%t, Hgnrll?(nstﬁcalﬂd%gm(fg #Rorders such as

niere, drug apuse and notl on SI CKNess nmer mann,

attent®8 dvbelf hgiveantivitp@ieordea( AL D) pnd Wh2mos/sGBe8k0neurological
B/ ERA8 é@s’éﬁ%@ﬁhrehﬂl, depression, epilepsy, Parkinson’s disease, and seizures or
convulsions, sleep disorders, narcolepsy, pain, gastrointestinal disorders, vestibular
dysfunction such as Morbus Meniere, drug abuse and motion sickness (Timmermann, J.
Med. Chem. 1990, 33, 4-11).
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It is therefore an object of the present invention to
provi de selective, directly acting H3 receptor

W@ni0agesiet S respectively inverse agoni sts. Suedim/EP2007/050279

antagoni sts / inverse agonists , are useful as
t herapeutically active substances, particularly in the

tr eaftqge@%rcf?&g/ ﬁrotb]i]eg{ gnf\éggﬁ)fe%}lt%ve h§§ ?os]gr%thg sglgctgirg c}lrectly acting

asSSoCl a
Hiecqeptos antagdeis respestonlytimeer seeaganistl Sueh’ anta@loms@ / girverse agonists

GRIRLM AL tﬁ&a}%ﬂtﬁa@;‘ R&ive s&f sEHESs, {)ﬁlﬁfﬁlﬁﬁy tPthd tﬁﬁﬁ&%@ &Hld/or
or strau% { - chai n_nonoval ent 'sat ur at ed phat

PLRYFH IR P hsepsgevhiah 4§ aspraated Withehg yloeialaﬁeﬁ Oéﬁéﬁeceptors
preferably one to sixteen carbon atons, nore

preferably one to ten carbon atons. The term "Il ower

al kyIn thepre'seht-deSergltion|the teamontkydt alone comtronetinaion with other

inroglEL Ef%fs B3 b}&’ne@%& al itk ngh%% afl r%n&’x{a?é%? Eaﬁ%a?é?i%?h?ﬂlé‘y't

atons
bydroeaheh eaglicehef enegb lkyenty canppn wtqnhs mretf@a@yc@aﬁ bbmxta@rombon

d¢h sPRAGE ﬁ%fe?a(ﬂl}\/ oneptroec&? E4rB6n 8oty @l ght or
branched-'chai n al kyl group with 1 to 4 carbon atons.

es of str n an ranched Cl-C38 al ky|
gr oﬁé ¢ org FPé"feI‘iﬁﬁygéF h I1 yPE’nF SoHEY 1Y lPatl%tS%%%‘/lﬁes a
btsghitahlain dlﬂj’rhnehbdlicyhm al]lh@ gﬂo&@r{ﬁfh t tcp@éﬁrbbls atot“ﬂ'l;epreferably a
i.S | sgmeri

R B S M LARIF o 1 or dofynd sty
pre&rmdrae&ﬂrar@tt hy branTligel- ¢l@nmﬂtyi)ggd)1qavvklyll to ércarbon atoms. Examples of

st%%lg%hﬁ}ﬁcaln%%rgﬁféhe @er@g aﬂérl Qroﬁgg Heah &t 10&5910@36%1 fsopropyl

contal nin rom ar bon
1}/[@3/]r éﬁgb@b@gﬁert clwﬂgl@@]@tl%qmer@ﬁ@pbf ;;omerﬁhﬂxyzjlﬁ,é;@ psogyerlc heptyls

gy Einehemioflc ockaD peifahbly nEHtl@ﬁ Qhd ethyl sn e kiqReBiYd mefiie
tern1 "| oner cycloalkylalky or

cl.oal k I k
R R - etaF o S Bucfep b Rvetic eroup
tdraainingrioge 3 taﬂ@aﬂ)onfatcbrhe su¢toawenyclapkoplyl, gyadelpmtylscyclopentyl,
I . I
%ﬂ{h@gf%r Q%/cl N L%?héiz}’l y p[%t?gf&rl ésgﬁﬁfogerﬁﬁ y
T KRy et aar chorTRaalr g s Lo loaTard rCRAIRYE refers to a
lowe hiksl %&Mﬁp angerinbe ab@srem/herélﬁ\é@fea@olﬁki bt tH&Q@did'g@n atoms of the

revi Lve ni fican

bR B Rty GRS its TreErb By v b s yane the
pﬁﬁ@ﬁﬂﬂowyxwﬁbbmyb&ylgbﬁpbﬂbﬂﬁ%noﬁﬁﬁwﬂbmtOxy and
tert.- butoxy, preferably nethoxy and et hoxy and nost

e O R e g

dQW@erfﬂkYi elalasab@p@vmélb/@mn aenifisarqe. Branples QfH@Wmﬁdistfg@rpups are
8L afBtheky, khxy, QWBfop% Miopr&;fd%yprﬁbhﬁ)xglel%tﬁﬁ&@ Ry, lﬁﬁoxy and tert.-

S B bt el el g Lt

oxyeth 0 hoxy ro [,m haI en"

ref effg e gy ﬂ%’nsﬁ-r on r@ ﬁﬂi‘/%ﬁé %1%51 r%faﬁsrﬁ%?o £yl
%Ilougg hd\@fined Bll)&felvﬂ%rélﬂ dt RALBhOBT e |h2@ro@51€ﬁt%h{ﬁﬂ thdBwer alkyl
007/ 082840 PCT/ EP2007/ 050279 e term"| ower

BBy BAaPRSEA DY alloxy gEarp- pyel ee:@blaméwwypéﬁm%ﬂ%npw
ﬁffe@ffed lower alkoxyalkyl groups are 2-methoxyethyl or 3-methoxypropyl.

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

chlorine and bromine being preferred.
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groups as defined above wherein at | east one of the
hydr ogen atons of the |lower alkyl group is replaced

whyooa/okmhogen at om preferably fluoro or chl ore¢CT/ERRPBD7/050279

preferably fluoro. Anong the preferred hal ogenated

| ower al kyl groups are trifluoronethyl

di fl t. t Iy} t

o B ER Meb EEP S CLEPRTRL
gogpeny @ﬁnecrhboweevhﬁe'm atenst loae o@félnéﬁlyﬁmgyﬂ af@rns of the lower alkyl

gII'(‘)%b QQI%BIagéd @a RA1k atoﬁlefn%féaﬂl? 1L QS dﬁ!&@ Xﬂiostg)rl'éﬂél@ﬁly fluoro.
as defj ned above rein at | east one o

aong the P&eﬁéreﬂé\we%t%wer SRYBEOTRS AR vag@éamsiwb difltoromethy,
hahegedth dt uarofleefyfdbéofolmtl v, With 6l OmetliBheing especially
Br ferably fluoro. 10 Anpong the preferred hal ogenated
F*%l kyl groups are trifl uoronet hoxy,
di fl uor onet hoxy, fluormethoxy and chl oronet hoxy, with
t ri f Thotrcomeldweryhabeemgkoxas pechad dep-@r-€f-elkory’. refehetotlewen alkoxy

%11091 hs M&E 1?d‘g‘\lek)yﬂerelﬁ) bt el GPQ &y %19}16/ g@ﬁmgty)lms Jf%lg@l Sver alkoxy

ower al g %rou I ne ereln at
PRt isAkacet by Hba ﬁwr%@@np@f%%y ﬂflow chinkermastpyeferaply fluoro.
Qﬁﬁiﬂ@ th&p Ire%@ﬂeaql% gBiYated TR amyl ﬁé re &mbﬁéth@&y,

@]\é\{e r hégr OX et?%{yrﬁn Sg?%i) ﬁ{s,gv[)/(l ‘1r1f[1L1>éFomethoxy being
e@yamgqﬁk&ﬁﬁdalkyl refers to | ower aIkyI groups as
def i ned above wherein at |east one of the hydrogen

t h "
Sr gﬁhé}’{&ﬁl Fork ‘f@prﬁghﬂp %f 31%1 %/ﬁ@ggzg ei%}’s t% 16W& Wyl
glgp&ﬁ@h@ederﬁwd é‘?OVez’@eW@ﬁb]éFﬂWDe ofymlil@ hiydiogen a@mrof the lower alkyl
?olﬁ AnOMbIackEheL ﬁ &r@x§ ?‘gr ?n IOk p1&ef %wer%@fo%&zﬂkﬁ erbups are

yl Iomer al kyl " "has”t he
?ﬂﬁ@h Cﬁ@V&WX¥F Wificance. Preferred is a group -
COR, whereln R is nethyl, meaning an acetyl group.

The The térmbmy:b/anoraﬂifyé’r(ﬁr “bgmntoi—‘(él gr-alkpl-r&iexqxb éowydr, alkyl groups as

M}ﬁi ? p eh\ghcg‘ 1%@( eagt Orillg ome }Hr%§()eg%ﬁ aPo[%ﬁé gfr]:ﬁ(l: io\()ver 811(?{{ $roup is

roups i ndep
splased byla ‘pw@m gr(mp Egamg]@s ebmweshydrgxxﬂkyll gm@ps aﬂelcwnomethyl or
LAWBEh@ koxy, hal ogen, | ower halogenalkyl | ower
hal ogehal koxy and cyano The term "| owner

alkanoylan1no G - C8- al kanoyl am ers to the
gr ouph® ey é&w&akaﬁﬁﬂr ESTFrs g awérmve&alﬁ Lerﬁ’rﬁ]thlf’]f.@ wer alkyl

tued Me'tbronelowat Kii1” hﬁlﬁﬁletpi’@qdﬂs@\/glwn%ﬁgmﬁcaﬁc@ Pyegérred is a group —

ROR MHERACR s S nue rahiiBive 5007/ basao

PCT/EP2007/050279 -6 The term "al kyl sul fonyl" or '
" | owkhe gy bengoybimgfets toghegroup e Ghphemybuyherin S(ecgl@nyl ring may

W@@ﬁt@drﬁl] subsBitdtOVEY o, Kb oiaﬁﬁieé %ué} ﬁmapeln@l&ﬁ[ Rlektél from the

has the previously given signif | es of
oy centistipAafl Iy apel é@\@ereaﬂgmy{%wwp s@th%}Pge@@kyl lower
BiIBYdna Kok P RiYd cyano.

The term “lower alkanoylamino” or “C;-Cg-alkanoylamino” refers to the group
—-NH-CO-R’, wherein R’ is lower alkyl and the term “lower alkyl” has the previously
given significance. Preferred is a group -NH-CO-R’, wherein R’ is methyl, meaning

acetylamino.



10

15

20

25

30

The term"aryl" refers to a nonoval ent aromatic
carbocyclic radical consisting of 5 one individua

WO 200g/082380 one or nore fused rings in which at PEeBEP200T€50279

ring is aromatic in nature. Preferred "aryl" groups
ar e t he phenyl or naphthyl group, nore preferably

"ary f. ry

" het Eh%tf?f% A p G Far 180G Rl fiBn™ el 30 e groun §-S(O)=-
wherginaRi is ko vea alkybandphe sasmo ri@wertalsbfl ohastthe peevipuslyrgiven significance.
E%Arﬁ‘ﬁl&@&’f a!‘ﬂE;@s'Hlth&lrg‘i’&?ﬂlz ar@éﬁ%&h?l@ﬁ’l@cﬁ{yl §Hétﬁ§'1%'&1fonjyp

Exanpl es of" heteroaryl groups afe e furyl, pyri yI
Py AL B T T B SRS e LS il comsitin o

big Ghdaddual rin@ror PYE O h}dre ﬁﬁs@ﬁﬁ gﬁhlvyhlc}piiteléﬁf 61&lri@d 8 aromatic in
i dyl . thj. t hi

g%tgllrep%gaf%rgfdy l%?}’l’ %olug]f araeztﬁeﬁ t%né/r ((%)rg r?aa %&PX gIFOélﬁ) elm%%ft' %Pékerably ‘aryl”

wdtratatheghenylgeoup.y unsaturated 5- or 6- menmbered ring

whi ch can conprise one, two or three atons sel ected

fromrpd k?ﬁg%@teréla%yle Y8 o Ao atR YL BRY ekt @EPLiRS W‘Pﬁch can
rings include piperidinyl, piperazihny

het er ocycl
a%blilmne %mrdhre&.ams SCEFIEE BT AitFREeD, qw«ala@;_ncsiv?rrﬁyﬂphur
2odfl Hiitd’ﬂwr 1@5 @irb@lgnﬁ(ﬁyl pyriﬂ?l( @&Q&in@l @%h’lmldmyl pyridazinyl,

olln |soth
Fﬁ? BB %ﬂﬂaﬁ?fy? 1803*? iy E. 1F Sepdiy dh briay) Espectally
prelfierchdayy pyamdyll,, thieeylr g arobydyis@waydlyl, Bnakolyl and pyrazolyl
thionorpholinyl. A preferred heterocyclyl group is
p' pe*fhé*{eﬂéﬁ' hQ{ercIcgElklg'Méf YA ted ﬁppaTﬁ uh&hiPareli 8L
ered eterocycli ng optlona
wmbgrem rm; which G ¢RIPPIHEI0BE JRHOH BISE @tmespelee§hfrom nitrogen,

Byt dRdYor QNYREN ERIm Sleé éﬂ&feterl’)@fcgﬂ ﬁngsﬁ’iné‘luﬁb ppeaaRgY plpefazinyl,
a| n

e th Do S BaTRY p Bl iR R Dotz ST, oM ERST

szrzohdhdyll;lyio,rphdhn@hz}ﬁhzalhldnwll 1sopb/1aaﬂ1dﬁnydilthllylﬂl,azolyhdmyl

82[’13@]‘1’ g; e}{%lhﬁhll’c’o?ﬁ( gf (alhryggﬂﬁn‘qnyl tt«ma% 8110|pgnla:ﬂ¥ and thiomorpholinyl.

Aorgfhotd h«;tbrocmiylmrplls @ipenlylinyl @trtetzah@z@mmwl A "4-
5-, 6- or 7-menbered heterocyclic ring containing a
sul f1 TRY ler @ @ten 98- 8-, S 6k 70A%hbEEOUBrer ﬁﬁsrn% optionally containing
N-heterocycllc ring, that contains a - ¥ﬁ% roup or.a
a Gppher feisRgtom §rk e%;%ﬁﬁmen@%%f)ﬁ%ﬁﬁr SHEIT R Frogp a N-heterocyclic
dingd,- wzinazgﬁiap Iopﬁmamiy@bnn’am a fquher lgeto%é@ k@ dnCor stilfiifatBRy such as
St tute

oSt PR ah oo ML VLN TENT Dl By a0y
ﬁaéhzvgémyl l'lﬁaﬂng@lhdinlyy pipecidlanyb pifeyahimgkymotpbeknyl, thiomorpholinyl, or

?5@%)’@”&’ 5 638 %be@%&(ﬁﬁé(mc ern REMA]rvin EHﬁfﬁll)(l group ora
B fosy

and éar ete |c ring my &
EHR edeRi st hN dwgﬂii@%yhc Fipg glat g%ntamﬁheﬂ RfOg or a -
?@uﬁ Ofoll BRADSIE i 1xkbBHo@brpHena I drut BdioRYthicREsphbiey1 orhe heterocychc
rou |nde end ntly elected fr n1|omergﬁ%
T S R S J R A L el R i e R
keddcesddeya Ilmxeerralﬂ{}gslawgen Sadbedh dildr @il dthydsoguionet hydrooyalkyl,
o i OYAT00 SOIOLE: 10 2007 932848 FCH 20U/ HR9R Ehay also

O X0
heecardsnyed|vith # pieyyheye, beldmbsyhrtmgtt@dlgbylsub@tutm gssubstituted by

BEQRLOG: el %rbﬁﬁs RALERAENS defoctcl P oTRYy s A RIS @ R ORY and
Irlrztl)lro genC %)riancl)[r)]l)és for such condensed heterocyclic rings are 3,4-dihydro- 1H-

isoquinoline or 1,3-dihydroisoindole.
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groups. The term "pharmaceutically acceptable salts”
refers to those salts which retain the 5 biol ogical

webdoeosisyeness and properties of the free baseBCDEPIN®ES0279

acids, which are not biologically or otherw se

undesirable. The salts are formed with inorganic acids

S ue hTﬁ‘é te ay%&gca' ol slr;cﬁ %tgag(;%‘torg%g ghl%ﬁ{e?é{fg&ycﬁ&hf? ¢ nﬁag bk b Fituted by

ﬁﬂeﬂmsaamawngytbatdbh hefeiasydisireng ramdcantyarine ongiogecasbertyl (-CO-)
u@getic acid, propionic acid, glycolic acid,

pyruvi c aC|d oxylic acid, nalelc acid, malonic acid,

salicylic SUCCI ic 10 mar i , ) )
ar t B¥5 Emap amacwtice &&qcapta 5&% geters .tﬂaﬁwé? ?ﬂitémhé‘?h retain the
Bﬁﬂ@caﬂﬁﬁdﬁb&rﬁs%ld%ropeﬁ‘ﬁéhﬁfﬁ&ﬁﬂbef maﬁoﬁﬁeedmlds which are not

ul fonic .acid sal |

glg):i]ogg?ca or oth{erv[/lse u dem?able Jl}IlFﬁgl’?ﬁ ar?( ormled Wl%l d1h?r anlct%lds such as

badrbehlpry adie, lmieqmpm@b afcmr weladati aciomitof agid, phiasphgandced and the
gﬁé? éi’écfa?i Ig)%mo?lc g@ﬁeaﬁ rgglﬁc faéﬁ??u%g ada eﬁ@la&ﬁ proglonic acid,

an | nor ni c I NC ut are n
Elyealicagid BYYUNH@C@O@PF}%ﬁ]aC@OWQE& agih MAlQHg a5 sakigyBa Reifh succinic

8@l GlbAric 36id BERES hdid Ak h@idmz&h Qcildi &ﬁnarﬁ@'aﬁﬁ mandelic acid,
derived from orgt%m C Eases [ ncI t .are

Metapgy e icagid sthapesppmg Ayd: ki B?ﬂf&‘l‘ m%l'ﬁ‘ad S@]r“‘ty}lﬁF‘i}d N-
aet yi@steirsanisthe liki¢. dal additine shdse edlts adh ayde mqiandfchfolrlyl addition of an

%%?éﬁrnﬁé lﬂa%e 3H gﬂs Blgglllﬂtc %gseatgitﬂg free SIS ISial(fs (?e{nvgg %ro%{]gl B%?éa%ic base
I on~ exchange resi ns, such ~as 1sopropyl am ne,
includet ttlagami otdimidideto hiple spding, petaseurhylithnmeymmonium, calcium,

Hagﬁ’é'sﬁﬂﬂ( LA 8 thefhasalatin& frl)ﬁ‘lsdrgzﬁnc 8484 ARQe, but are not
peridine, piperidine, polymne resins and the

byiteg z%salt?ﬁépfé@ﬁﬁo sEsan Ay e entiary dneiags. seRsbted ppiEss Htclu ding
hﬂuhﬂl@ oE&{r[ﬁhgfs?Mdtb@ﬁﬂnm cyclﬁﬁnﬁlhé?zirﬁifﬁa)ﬁcﬁérg&&hﬁl@gi resins, such
ar naceutica alts aof ' c ounds
PP B e s B RGO et o P s B RN TamBuamine
cthalﬁcdamnﬂealyblne,aanglairﬁ:oNbﬁehﬁp]lpeladhad, pigerglind) pdiyatieciresifihend the
E@ ?ﬁPB@ﬁ]d opl%rlﬁtlfaq%ﬁl? QIsb %e%%@erﬁ% rﬂ?eefo% otf Qalltterlggs

process or can
B@frﬁl@@lqdé ﬁfﬁéerbﬁfd Mpgneeedpilly aseappale mﬁg 06¢0r@ppumhs ©of frmyla I are

aehydrusrrerpeund of fornula | (hydration). The term
pharmaceutical ly acceptable salts al so includes

ConpBEn bt RA T B P TP et ot 2 ABR R Apgplvation can

bheffecetidfih elie ¢aursetdfehaabnufactaring peocssguenc eakohldeondi g

ggns&g dnbe 8 Sgéplf ﬁ (%plgfh eg folf an gﬁtrir%ﬁrtanﬂ droﬁg ﬁ?ung# SBrmulal

ace. er 1n
tHydiatioad oThsa tem gharoracaytécatly acwepitableesale&aém lgdnéqassp'hysiolo gically

A Lr B0 SONEELS t hat are not mrror images of one
anot her are terned "di astereoisoners", and

stergoi songprs that are non-super| rrposabl e mrro
| ROORFE RSP O %ﬁtlcald?olg%tfgﬁ%glae Pt &4 differ in
tHRQITRITS or feCiad e af Mﬁdi)l(ig’l@iﬁﬁelt aton@oT in ﬂoerur@ﬁnrgtame@i of their

subst.ituents is g]%%r ‘chiral ce

9607/"087850° Eﬁ’é s gs7grangerig r?g F}ée“daet?%s [ sRaggare termed
Ntasenymensv. émrﬁcmsom@b dtag sretrpt qompo unaiss of ondn ogfeanaralermed
f‘&lﬁs'p::ije@isomers”, and stereoisomers that are non-superimposable mirror images are
termed “‘enantiomers”, or sometimes optical isomers. A carbon atom bonded to four

nonidentical substituents is termed a “chiral center”.
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OO-0 N1 1 R3/SN~NR R2 wherein R is selected
fromthe group consisting of |ower alkyl, cycloalkyl,

wo owe0828%0 cycl oal kyl al kyl and tetrahydropyr anybP¢T/RP200%050279

sel ected fromthe group consisting of hydrogen, |ower

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

hal oge k C

R3 | gl @gk{%«%‘caﬂd Itlfvﬁlrfcr?e?kh&xﬁrftgd&p%caéeﬁg? g?ﬂnﬁg\‘ﬁﬁc}s éf?lg ?én@/all formula
al kyl, -(CH2)maryl, wherein A is 0, 1 or 2 and

wherein the aryl ring is unsufjstituted or substituted
with one, two or three ge It

nd ndently sel ected
from | ower alk¢R§ Qal ¢ | owdy hallogenalkyl,I cyano,
| ower cyanoal kyl ;g{ owe

-xy, %gﬁew alkanoyl
benzoyl, |oweR*Hal Ogghalkoxy, ydrloxyal kyl
| oner alkanoylan1no and [ ower 15 al kyl sul fonyl,

-(CH2) n- heteroaryl, ereinnis 0, 1 or 2 and wherein
t he heteroaryl ring IS unsubstituted or substituted
whitRione, two or three groups independently sel ected
froml ower aIkyI hal ogen, | ower halogenalkyl, cyano,

cyan ky | oner al kox r al kanoy|
nszleCtF&%m tha%@ﬁg%w Of)i% %ﬁ@ﬁ%@ﬂklﬂw
| onecycRllaidtianayd amiahadrapgahdyer al kyl sul fonyl, and
-NR4R5; R4 is selected fromthe group consisting of

ydr n I kyl, | ower
gl k 1§(§%§1 te(# %ﬁthh?gféﬂlp Cglng%%agl %yﬁ%%g@l s sel ected from
t he @mu abﬁml@ﬂkyhgowr GIydmlkylallwy lowdr dwkegenalkyl, lower alkoxyalkyl
hal oggelk r 25 al koxyal kyl, | ower cyanoal kyl
WO 2007/0825&0 P iEP2007/050279 -9 phenyl
psupstitu or substituted wth one, two or three
gr oulysel FﬁﬁLg@W&@ﬁﬂ%}lp QBFEREY from | ower al kyl,
hal o en %pmer hal ogenal kyl , cyano, | ower al koxy,
| owe SF ﬁhoyl benzoyl , | ower hal ogenal koxy and

| ower ga%gﬂhawff%em N '100‘9%ratn8 aﬁw&gt . e{rpfl;lm‘f%l uﬂ 1{bﬁﬁtuted or

pheny & Unsubst t or su
5 on@lbca‘tltUﬁWJngh oup$wh nd dpengrenps indspdnden dselectsrhftambawer alkyl,

al kyhalof&! RE&P halo@¥Biikyl, cyano, lower cyanoalkyl, lower alkoxy, lower alkanoyl,

benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower

alkylsulfonyl,

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

alkanoylamino and lower alkylsulfonyl, and
-NR'R’;

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, lower halogenalkyl, lower

alkoxyalkyl, lower cyanoalkyl,
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hal ogenal kyl, cyano, |ower al koxy, |ower al kanoyl,
benzoyl, | ower hal ogenal koxy and | ower hydroxyal kyl ;

woroo7/egsamd R5 together with the nitrogen at onPCDERWTH50279

they are attached forma 4-, 54 6- or 10 7-nenbered
heterocyclic ring optionally containing a further

het eﬁl?e%l'yi’ﬁ%s%%ktﬁﬁ{eﬁ%r s{ﬂ%ﬂﬂl ﬁﬁ Wil o, t%y&’rjﬂﬁer eofug% gi/rgc{epgr?dently

sal

r i ngsetb@tngfrmé%i@taﬂhybth@@gm, lgwﬁétaﬂqg@né&ylbgyaoﬂéowpmk@w lower
t hr egica@fyPWRE2dyi Q@@@rr}ﬁm@hméﬂ a%fatls%fmmy@mf afd kyl

hal ogen, “hal 0 ena yano,
hydr %)Waépk%y la %o@preg} Q}@)Wenﬂ)ggl g %We]??y'{nsub%ﬁ‘it}?fi or substituted with
p% ri dlyé, o1 grd@%ﬁdé}ﬁﬁwiﬂ,y selectb@ Frogh b%ﬂ%ﬁﬁl@ﬂalmgeﬁlh lodver

en ring, . sai n ubstituted or
D bebiiptaohs ke PoErA koh: dr g UG o Rl B hspatkoxy
sel emickcldwer bydrboyadeyl;al kyl, | ower al koxy and hal ogen;

gpd pharmaceutical ly acceptable salts thereof. 20
eferred conpounds of forrmula | of the present

RAYEIRY @%etﬁéﬁwﬁl? 'Eﬁéq{iﬁggenoaftomfte Rxmﬂéh'ﬂthls altheh &l fgi?in %L, 5-, 6- or
[ ower al preferred are those conmpounds of

for n{nn&enpber%]éqt@'oplthg ring oego@lyeﬂoggﬁpnm i fyther hgtegoatom selected

COﬁ'pﬁUﬂldﬁtrO erf, 0kyBeh @r lsulﬁmh@mﬁﬂyllgSou;sorpmms Cg%oup,
i sopr

| | f
or of Wt KeferaP SR ans R e oy g Pﬁgl{b%t%%f%v eRayq @ three
sel egtoegs ﬁlrdepnntdhneﬂ}gsdmped fooom $ivetr iatkgyl, dhlogérCa)ogemalipyl, cyano,
o | ; .
1) g B PO T B A g
gr ougsbiamedpandent | y selected fron1|omer al kyl ,
hal oggp C(Lrﬁiéﬁiedhﬁhpﬂ ?E@nyllrﬁl‘gqfenﬁgﬁﬁﬁ%tﬂﬁytlsd or

| ower al kox | ower alkano

hal oa@%%ﬁ%i  Onp it O 6&?@&19@8@@@6{1@%43 salF%mﬁgymdﬁ]Wﬁbakﬂ
and kﬁmeamnﬁ&ﬁyimubgﬁnyl and - (CH2) n- heteroaryl,

wherein nis 0, 1 or 2 and wherein the heteroaryl ring

| d h
vy pARFHERI BE BRI IACHIES: 2u wo 2007/ 082840

PCT/EP2007/050279 -10 from I ower al kyl, hal ogen,
| ower hal ogenal kyl ano, | ower cyanoalkyl | ower
al ko%ﬁferre@lw@mp@mn%@v%rmb@ﬂpéwe PIESRE VAR QHgiR §PRBRYN ds of

fpuRila Daexy R K¥owerlapyer  al kanoyl am no and | ower
al kyl sul fonyl. Wthin this group, those conpounds are

/ .
0. 1M Bremt i e oo oy PR L R’ B ik, win
ﬂmmtrsnpa;unds af Gorneilkbk twhietetire B~ is propyl or isopropyl, being especially

preferred.

Also preferred are compounds of formula I, 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 cyanoalkyl, lower alkoxy, lower alkanoyl,

benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower

alkylsulfonyl, and

—(CH2)y-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is

unsubstituted or substituted with one, two or three groups independently selected
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with one, two or three groups independently sel ected
fromlower alkyl, hal ogen, |ower hal ogenal kyl, cyano,

wo owenssy@anoal kyl , | ower al koxy, | ower al kanoyPCT/EP2007/050279
benzoyl, |ower hal ogenal koxy, ¢pmer hydr oxyal kyl ,
| ower al kanoyl am no and | ower al kyl sul fonyl .

&nggﬂoﬁl iﬁ%\/ep Qﬁglhﬁglg ?e e‘f lﬂgl%g rf(ﬂg}? d;%}g(} lllo ber é:g;.c{r{ggh& IIOWer
t hr eelkgry Upyser Iaﬁ@ép@n@mpylylos\@r belpgenathosyn 1DWWehyda¢}Wy]kyl lower

hal oggly o IMEI dialogenalkyifonglyano, | ower cyanoal kyl
| owner alkoxy | ower al kanoyl benzoyl | owner

hal o r hydroxyalkyl ralk Qoyl
and %&Jé@ 5*%5&9% prouneéﬁremr%fﬁré? prhprei <5ﬁ'z>m aryl,
skt eds 0,rlosm 2 hiel @haem tﬁ@m@l dhg mgaheﬁylzmmaishyitethemyﬂbstltuted

?%Iitﬁl’oglé’rtglohen liee ngP\{.lfp uor%ethdentliy self tefcf fh }i(lg\ﬁf_:r alkyl, halogen, lower
hdt)gtyllaﬂdyé nyan,o Bwer gyﬂnoalky]nmw Ia}khe}wd)wer alkanoyl, benzoyl, lower

ﬁaléﬁﬁaﬁéo& rlwmkoxgﬁlﬁgf ek ?%Q(WIEQWO’%% 1Gwar alkylsulfonyl.

trifl uorophenyl oropheny

4-chloro-2 quorophenyI 2- chIoroPhenyI 4-

chl oEssrialhy prefepred amg igpo,rasmprsriis of Brals ks mheiespR elsphenyl
ArsyanapPREnhe, tho Oy ey in déﬂa erﬁymnyasefecfddtfﬂfr@ mwkyl

galgg%g?oyeﬁgeﬁéggwjl%’émt hog&%@g?%ﬁa%}()]] ‘ﬁeé ! hoxlnger arh¥anoy1

Bertzoyl lower batetdnallpixenygiver Hydroxyhlkyb itcometaﬂ@heylplhmmydnd lower
ggﬁ$ pronet hoxyphenyl, 4-acetyl phenyl, 4-
nophenyl and 4-net hane- sul fonyl phenyl. A
further group of .preferred conpounds of the present

i nveNtasoprerably. e is selsaise dious therereen eansiting ofvrarcsh g yl, 2,4,6-
trﬁnetﬁ érryi @ﬂ@cﬁ@ﬁﬁéﬂyl 3uhedr8pRenyl, |4SﬂLQ)r013héhfyl 3-Ao 25

gﬁﬁ@'ﬁ?}iﬁﬂ grfGenO%q? oar Ylp&ﬂ‘l}grﬂ‘fﬂ SUb ; I : ugﬁ 1f(fuoropheny1 3,4,5-

trifthepepica i, B-}Chhﬁbeleﬂlﬁdof)]ﬁ@ﬂﬂ |4e:3.lsﬂxl$roal Elybnophai}d)gbchlorophenyl, 4-

| hal | . l, o

(é}ﬁﬁﬁo;))l}’el"f‘xl%ﬂg—:&%hﬁ{roﬂh&%?%04 dlcﬁ’l\'\?c;phleﬁg\gf %ﬁ n:%herhyl Z‘i\@o{g}?phenyl, 3-

Exanerd- ﬂw@pbm&wthwmb@nylaﬂmbgmhﬁm %dlm@hexwhenyl 3,4-
nlféfﬁ&ﬁrbfla{w 12.5. M?ﬁ&h \,m’@fl&{ﬁbj Mlﬂu%igoﬂl@thyllphenyl 4dtr1ﬂuoromethyl—

het’er oa rei’rn nis 1 2 wher el n

Bbewbﬁetrlélapgﬂmfr%m@@h@a@éda@ﬂé}?ﬁ@@bﬂb dreerylamipeihieayliang domethane-

pMfongphenylhi enyl , imdazolyl, isoxazolyl, thiazolyl
and pyrazolyl sai d heteroaryl ring being
uted or. substitut ed

h
o B S aBhe TR BT 8 sent iR Sfior D e
bathpgens off 6werula hatheremRl keyl(CHe)dreterodnylashejran ded, Kydr 2 and

%’8%‘% o@% S R By B g 1SS Bl or e eroup

nSEREn dgydy Waﬂd@qm 1qwe&ya|h@h>ﬁ@y|l<awrﬂ@ egsfalkgviano, lower
%Emyﬂ foRRy hm?@/ ﬁfbéer AKaBo Al l%n@!')ﬁbﬂoyver Ralb genlglkolxy, lower
speci referred are c ou rmul a
Horlo P Maer Gyt aSERBet Al ne or oup
consi sting of pyridyl, thienyl, imdazolyl,
i soxREot pleferttily, 2 ab YICHNHhBemardzohertin sai0d] bet endahyiein
flét@]t%aaﬁ Qe lﬁ%ﬁ{ {hte'“&&gp gornsi%Hl?g I)i* ﬁﬂfd?ffj tﬁ%ﬁ}h 18‘11(?azony\Qsoxazolyl

thiazolyl and pyrazolyl, said heteroaryl ring being unsubstituted or substituted with one,

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

halogenalkyl, cyano, lower cyanoalkyl, lower alkoxy, lower alkanoyl, benzoyl, lower
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groups independently selected fromlower alkyl and
hal ogen. Exanpl es of such heteroaryl groups include

w@2@hlogasapyri di n-3-yl, thienyl, PCT/EP2007/050279

3, 5-di net hyl i soxazol -4-yl, 2 4- di met hyl t hi azol - 5-yl ,
5-chl oro-t hi en-2-yl, 13d|rret}1 -1H pyrazol - 4-yl ,

Ealg e%'m(ogy, lﬁb &8{%&912{5\% ¥dkanoylam1no and lower alkylsulfonyl. Even

Wm@&‘-r@lmmléﬂo t hi en- 2- yI 5 10 brono-pyridin-3-yl,
2, 3-di net hyl - 3Hi m dazol - 4- yI and

5-¢ PE@'eQigﬂ- g’fefgrf@talﬂé/&dcrlﬂ-ﬁbuf nQ]f){ ’bﬁ?o@fnu‘ﬂa‘ I whefeBPRE s @bkleYoaryl selected
rererrea are conpounas O 0] ere

B Py @ IEOUpHOAHSt T & Jgmtmios thé%itlmr%zelal rﬁorﬁOirértg{ééﬂyl and

pyrafcﬂylarahd/habﬂoam rmgbeﬂn@ ehsybsafured @csubatifpadrdsh @degtwo or three

grn ugs %n%%ﬁgl% Wﬁ@}‘ se?ecteﬁgfom llovK(i'r_rQ E%’l ! h(ghzﬁr S eﬁxang?iles of such heteroaryl
gl@luestnetudbmlwmey@dmtﬁpylcﬁlmytt3|,5ag1rrtﬂth§ﬂ1y@ixa@gle4hyl l261wer

?Jnlﬁéfh 1tHi OR5- 3}[365' aﬂ&%aéh'féﬁ' 241 '1%"\&1& JK a o?#é%él A2 5 bromo 6-

ower  cy anoal sél ecte

elypEg- Bmchg 3or1 WOérmro thigpet Yhatgenal- ng,lpro ﬂb‘We?- yL, 5-

BidaRcplidinl 3-yll 2BRIimedNIAL ikiliazoRd-yp B! chwrs Ubs Hinkdih @A H-
or s tituted with one, two or three groups

PH4€ Lﬁ?ﬁlent ly selected fromlower alkyl, hal ogen,

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

al kaRspetiallpprefomd,ar¢ awepotals of Emalukzol yhareih Rbisgpyridyl

DX LR RH sub @kl MR RIRRYBllby dfiGe! 0 Lhe phenyl

ring nmay be unsu strtute r’‘substi with one or
two groups |nde endent seI ect ed from | ower al kyl ,
hal ofeither|psefeiredepppewys Al thyse compaygds Bﬁ%mub@rlmﬂgﬁpresent

lrﬁf‘é@tﬁorﬁkxgl%fb%’RS 1sbBI'Rf1Q§’zlnd\kfl%lfr|€ih hal ?genagkoxy ang

. ecl a retfrerr.e C undas
Dok sSRETEPR o s Rpr 2 TR A o rer QR R pato Senatiyl,
al kyloweMalkbxyailed exdlohwer cﬁﬁoalhgdl el are net hyl .

Eﬂ rt R%%l”&&? frggl %Poqli) c%f st%{ gg?Ufl lgwrl:r &%gmgg/e%l%ngﬂﬁ lower

'Aventi o
IowealkaX}I@W}’l @W@W&M@@MI I\/bre preferred conmpounds of

for
whe :Tgl:lé?]ly ul?sf&g Qth’\tlc\eg?)rtgﬁ’b dilt@ed Q/Ytﬁ rbtnﬁ gtgvgac{:rglr}rltpeg %ﬁcﬁ?s independently

wher glgstadqror lq\gegﬁ}l@b%a}g(gen,tlgwer rbatlﬁg)epa yl beiRAG lower alkoxy, lower
eige@lkaddyy bRh 25816 Ret- ha@eﬁ%&i@&&f@eﬂgﬁhﬁ@aﬁlw ARH0279
- ar e nds o or nu
a1 OF eRGSIT SRR M B b SRE Rt wio
cycl ozt tylo gnou;mynﬁqiendcyitlytselleagd éspelowat dlitylphadgame kaver
Furt ols r r ol '

SR ELLR, Rl BRI ol Lt
Pr ef ardalomipr hl’ﬁi;@éyaﬂ@’ilcl oal kyl aI kyI i s
cyclopropylnethyl. 5 Preferred are further conpounds

of fpipatihBy preRefe@rcdinpBuh®s 4rBehdsBMAIHERR’ iMMNIERF Bnd R* and R are
lower alkyl. Most preferably, R* and R’ are methyl.

Furthermore compounds of formula I according to the present invention are

preferred, wherein R’ is lower alkyl or cycloalkyl.

More preferred compounds of formula I according to the invention are those,
wherein R' is lower alkyl, with those compounds wherein R’ is isopropyl or terz-butyl,

being especially preferred.
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R2 is selected fromthe group consisting of hydrogen,
| oner al kyl and | ower cycl oal kyl al kyl. One group of

w@e@mesased conpounds of formula | are those, WheT/8P1007250279

is hydrogen. Also preferred aje conpounds of formula
I, wherein R2 is lower alkyl, with those 10 conpounds

wher gisg é)?ferkgd {@tcgrbﬁ:pogﬁdsl Cp%?%n%ﬁX& \@gérélg Ref pc?% ?le&]%/?{lth those

preferr
eoropproks wheedie Rf éd;ydopmrlmr§y@©b1ft®1rhﬂng@speceaﬂcfcrmfﬁnrgd to
the invention are those, wherein R2 is | ower

cycl p@ﬂlfarlp@éfwéd ar%%@%bﬁh&é’ofﬁﬁﬁﬁﬁﬁﬁ%@&ﬁ R'hORQer cycloalkylalkyl
dg of for Pu erle ?:lﬂ )
%r By ARYLHE erarﬁv BT SyTle eglﬁrs‘daméopém Betayl-a 1

of the present invention are the followng: N
{trans-4- [ (4-isopropyl pi perazin-1-yl) carbonyl]
CyCI Bha&r;dd}ame bptreecdmpabifdmdfidrdela I dcofdin@msthdinvention, wherein
[ I
cy%:s s @)Efgp%pr op%le 2&3 éftgﬂc%mq@gpo%xﬁl}wer{%urqgﬁgﬂqw?
eyl Cia tlepy| pi perazin-1-yl) carbonyl ]
cycl ohexyl } - NN-di et hyl sul fam de, N {trans-4- |
(4-i sopropyl pi perazin-1-yl) carbonyl ]
cycl ohexydup-cFpereyd benganas 30fcstluiOnaeiiite, wherein R? is hydrogen.
2-fluoro-N {trans 4- [ (4-isopropyl pi perazi n 1 yI)

?? E 2 Als sX f]feff ag'g%)(%llpég (Fszo‘%gorrrréﬁc‘lur&1 ne%%%rq{eg 188’% T‘ y1 Wﬁh those
cqrnp@he};syw}}letjemzlé nemethyl éoinepriopgd,beftfg especially preferred Most preferred
2eyanosNj{trans-4-[ (4-isopropyl pi perazin-1-yl)carbony

cyclohexyl } benzene- sul f onam de, N- {trans-4- |

(4-i sopropyl pi perazin-1-yl) carbaony
cycl Oresierauhek Heieysd ﬁ%@ﬁ@un‘%ﬁﬂﬁf%ﬂ&#ﬁ §according to the invention

ﬁ‘i'e{thdSs'én&hél*e{n(fég -ib E}Q\I@f ijcb}’daﬂltyllk&kﬁzﬂiﬁﬁe&alw préRfie@ad those compounds
I oh YY% SEII&? i%O sul fonam de, WO
El?’ﬁ gly 13 4-fluoro- N
{t rans 4- [(4-isopr opyl p| perazin- |-yl) carbonyl]
cycl ohexyl } - 2- net hyl benzene- sul fonam de, 1-
( 3- f Pretaresgtvemplopnd et fprmualad-of thq [rasens myyeetpop g e falowing:
| -yl') carbonyl] cyclohexyl}- nethanesul fonam de, 5

I &ra@lsfzrtu@r&p%ﬂﬁﬁl?mmﬂ - {1%eak ]eparérraxp%_%a&-h-srifalfa%ide,
nyl ], cycl ohex enzene- uI trans-4-
{V({(irqné— —ﬂ.(%ﬁﬂpﬁe&yigrg%rpﬁn 1|y a}r qpé/]sggl%ejxy }propane— -sulfonamide,
oY Gratvexyl4} is@prép Apipetaziit hyl)babaeykeycldsbedyDnEN-dénethylsulfamide,

N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-2-methylbenzene-
sulfonamide,

2-fluoro-N-{trans-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,

4-fluoro-N-{trans-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,
4-cyano-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,

N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-4-methoxybenzene-
sulfonamide,

N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-3-methoxybenzene-

sulfonamide,
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3-chloro-4-fluoro-N {trans-4- [(4-isopropyl piperazin-
| -yl) carbonyl] cycl ohexyl } benzene- 10 sul fonam de, N

w@ tooans2s4e [ (4-i sopropyl pi perazin- |-yl) car borgt/EP2007/050279
cycl ohexyl } - 2, 4- di met hoxybenzepng- sul fonam de, N
{trans-4- [(4-isopropyl piperazin- |-yl) carbonyl]

)fg;o%] W%ﬁ&nﬁ%t4ﬁ4qug)?%®§ﬁégr§glﬁgg ?Rc%ﬁ%;{%ﬂlg%lgen ] 691(? h(}/ll]benzene—
el

npmdded- di met hoxybenzene- sul fonanide, N {trans-4-

[ (S-rlBRRRAY Y RORAZL Rt hopobypRERARV) QE%bQﬁ Ybhedn)-

(trifluor oms? hyl') benzene- su?)}/lonam de, -ditc oro
methangsudfonpamide; sopr opyl pi perazin- 1-yl) carbonyl ]

eycdiphexyl Hoang e e+-is3Propylpl senadin d%d) cal;b%nglll] &l DRyl [¥enzene-

% ans 4- [(4-isopropyl piperazin- |-yl) carbonyl]

19 y| } benzene- sul fonam de, N {cis-4-
Ve #Pansdp[ﬂéﬁgdpmmip@iazin 1I-ylyday bayeyit Jopahgh ekyl }-2,4,6-trimethylbenzene-

ngglefd%yl } propane- 2-sul fonam de, N {cis-4-
E%‘ [ sopfopyl pi perazin- |-yl) carbonyl ]I
hloseredxtfy aro2V4trans-44[ tretsppiopaifnemein- 25 DseiibpaHdgyclgb exyl fbenzene-

g{ﬂfgﬁlagﬁ&-4 fluoro-N- {cis-4-[(4-isopropyl pi perazin-
él)c rb Iohexyl} enzen

L4 <§%PRPPY¥EP?%H-1[-( CaF RO s&mf{x ﬂgwethowynmne-

Qﬂfdll@ﬁllydld cycl ohexyl } benzene- sul f onam de,

@f dl & 115%??0@ ﬁﬁ%gﬁ%@h(ﬁﬂé &I%) ﬁ@?ﬁ'@olp I?ZZI ok dlméﬁlgxy%enzene-

s}lﬂa,nﬁmuda,fl uoro-N- {cis-4- [(4-isopropyl piperazin-

é/‘ ﬁa)ns Q@f(%ﬁb}ﬁ%pﬁ)ﬁ]y ﬁér?%] Xy %%r?%%@p% Cpl)(gtgggll —?%%t&loxybenzene—

Mm% cycl ohexyl } - 2- mst hyl benzene- 35 sul f onam de,

Ar ﬁfﬂn@f40[(2‘1§dpk’|6lf§@plﬁlsrailﬁl13?71 arlbdifi]cfQHeRpyl4pi per aZI n-

;) carﬁg%é% hex benzene- suI onami de,

"EPYITIBE6279 -14 2-chloro-N- {C| S- 4-
[2 A4dittd oor Nplytaps-gei &zdoprodyipipdradaribdialjonyl]cyclohexyl Jbenzene-
Mgongﬁg&( | } benzenesul fonam de, 3, 4-difluoro-N
% 4-i sopropyl pi perazin- |-yl) carbonyl]
&ﬂcdldﬁ@b@yw}{b@nzér{ﬁ isopFdrytapdraan- INd) cadhagycyclohexyl benzene-
Fifnhso@y opy! pi perazin- |-yl) carbonyl] cycl ohexyl}-1-
3- (trifluoronethyl
-{cis-4-[(4-isopropylpipeiazin- 1- -yl)carbonyl]cyclohexyl }propane-2-sulfonamide,

N-{cis-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }-2,4,6-trimethylbenzene-
sulfonamide,
3-chloro-4-fluoro-N-{cis-4-[ (4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,
2,4-dichloro-N-{cis-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,
3,4-dichloro-N-{cis-4-[ (4-isopropylpiperazin- 1-yl)carbonyl] cyclohexyl }benzene-
sulfonamide,
3,4,5-trifluoro-N-{cis-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,
5-fluoro-N-{cis-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-2-methylbenzene-
sulfonamide,
4-chloro-2-fluoro-N-{cis-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }benzene-

sulfonamide,
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5 phenyl] nethanesul fonam de, N {cis-4-
(4-isopropyl pi perazin- |-yl) carbonyl] cycl ohexyl}-1-

W 4607082816 | uor omet hyl ) - phenyl] net hanesul f one@T/8R2004/650279

(3, 4-di chl orophenyl) -N- {cis- 4_[
(4-isopropyl pi perazin- |-yl) carbonyl] cycl ohexyl}-

g%hﬁ?g%;{é % gr‘[gﬂ]lsgﬁr%p%&nﬁ)erazm 1 p)g/ carbonPIIA%ycl hlex lﬁ‘tsenzenkf):sulfonamide,

BHcditionedyirip e ampromipipenan Hel)camboqyﬂ]ﬂmi@h@xyl penzene-

§1ﬂfdn§91@&e0py| pi per a2| n- |I-yl) car bOﬂY' ] cycl ohexyl } - 4-
trifluoronetho - benzenesul f ona

CipissH G lﬁwapblpmera{ztnr éw@cabo?ylt%ﬂlp&@ﬁ}}obw pirpesemethyl)-
bhc}ﬂy)]nfe@idm@mfohaﬁly@d ohexyl }benzene- 15 sul f onam de,

Fr LNl P DSt fo bR Bh @cy@aﬁ A LR A

phmyl]mettha:heﬁdlfqmamidfk {trans-4-

33'4 @8%%9@?9\?&@4 [Jrzr %élgﬁ% gg%ﬁ%&id 1-yl)carbonyl]cyclohexyl }-

ene- sul
Nal{lt ans-4-[ (4-1i sopropyl pi perazin-1-yl)carbon

yJ mwonleaaaym[Q@%%P@pﬂpﬁyér&aﬂqnw@rb&qygB&&J}fexphbenzene-
%&’ ans-4- (4-1sopropyl pi perazin- |-yl)" carbonyl ]
I}benzene- sul fonam de, 4-acetyl-N {trans-4-

V- {tﬂa-nls-SlO[Q nompk@mpaahn-— 1-1Bdakh orgaciadstydx}l }-4- (trifluoromethoxy)-

cl oh e nzene- 25 sul fonam de, 3,4-difluoro-N
?%(rzg S0 % ? - | sopropyl pi perazin- |-yl) carbonyl]
&ﬂcSHmiﬂewyd Mo grane el (4ssdpiropapipdezinN- yl) ¢arburgdJeyclphexyl jbenzene-

ArdnS@Riopyl pi perazin- 1-yl) carbonyl] cycl ohexyl}-1-

E\Lﬂ ? trifluoronethyl) pheny I}r nmet hanesul f onani de, 30

upte-ah fraps-4-((4- lﬁ@égmdwpr@ﬂae s sasbonligyglokexyohyehylbenzene-
SMfInahesy! }-1- [4 (trifluoromethyl) - phenyl]

anesul fo i chloro
ﬁbgﬁga Huqro{}grﬂr %ib@#ﬁprﬁgd@geﬁam} ?Q&Xrégpblg%\? ojhexyl}benzene—
my.fdnahﬂdeyl} mst hanesul f onam de, 3-cyano-4-fluoro-N
.r - razin

e R S EER R by Bl D corbany hessighegibergene
{qlfoalﬁgudb, [ 4- (4-isopropyl-piperazine-

cﬁ%@?xf%ﬂéaznss%é ¢ 4%1?_%%38 ip 0502! é/l)cﬁiagﬁ'yﬂ JycloRGET BEAAlRe-

sulfonamide,
4-acetyl-N-{trans-4-[ (4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,
3,4-difluoro-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,

N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }- 1-[ 3-(trifluoromethyl)-
phenyl]methanesulfonamide,

N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }- 1-[4-(trifluoromethyl)-
phenyl]methanesulfonamide,

1-(3,4-dichlorophenyl)-N-{trans-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-
methanesulfonamide,

3-cyano-4-fluoro-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-
benzenesulfonamide,

N-{trans-4-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexylsulfamoyl]-phenyl }-

acetamide,
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N-
[trans-4-(4-isopropyl -pi perazi ne-1-carbonyl)-cycl ohexy

wo poo748238d hanesul f onyl - benzenesul f onam de, PCT/EP2007/050279

6-chl oro-pyridi ne-3-sul fonic acgid
[trans-4-(4-isopropyl - pi perazi ne- 1-car bonyl ) -

y 16X L. - '_ .
e P R S I L RS
kgiZpnduNprtivmdehyl - benzenesul f onanmi de, 2, 4-di fl uor o- I\I-

[stchﬁ>@§ pﬁlﬁﬂlelﬁanfo%ydadoqt&%@ qzc4n1@oﬂr '\gﬁrﬁp&meqy&wﬂ%y
I'] yI- benzenesul f onam de,

f¥$%ﬁ§ﬂhaFH-QSopropyl pi perazi ne- 1- car bonyl ) - cycl ohexy
N}[traﬁs%@a&?ﬁﬁr@bﬂ%@&ﬁﬁhe 11Qrtwenpesiepubiynam- dienethyl-

uor o- N-
FrERSY O?%nﬁgbpropyl pi per azi ne- 1- car bonyl ) - cycl ohexy
12]4 difib onoelV Hythna b éri 4 esvesop i-pianadle- 1 -shrbonyl)-cyclohexyl]-N-methyl-

I{gﬁé ﬁ’% jgopr opyl - pi per azi ne- 1- car bonyl ) - cycl ohexy
et 4?13- trifluoronethyl-benzenesul f onam de,
5[ trans-4-(4- 1sopropy1 piperazine-1-carbonyl)-cyclohexyl]-2,4,6,N- tetramethyl—

BerfrefdsaITb @b [ t rans- 4- (4-i sopropyl - pi perazi ne-1-carb

| ohex thyl - benzenesu| f onam
g %lpéﬁ— -flyoro-N )ftr]ans 4- 1sopropy pPperamene—l—carbonyl) -cyclohexyl]-N-

hkﬂ@m$e&mﬁémm36mﬁmﬁyl plpera2|ne 1- car bonyl ) - cycl ohexy
] nzenesul ,

Moo BARERDRRN g 2R R: o Mobenlal ety oneny
tr}ﬂuoll\pmetﬂlbrybem:en@@lfonamlde

EW cﬁé}HQf B ARXY: (Qel&fp%fyﬁ? %&Qﬂﬁ% (ijecarb% nyI giof}%x ]-N-methyl-

rans- 4 1:sopropy Zine-1-carb ohexy
?nﬁm@%ﬁémwn benzenesulfonanlde

B-cURNN- %ahhuoa4qsé¥yrbfy1qi1$aﬂzlﬁé11oaﬂwn99ydyc1aha@ﬂazmrﬁah§zr

garbonzi% IX | ohexyl nmet hyl - benzenesul f onam de
@IZCIICS 1

N-[itsamprdap@yise pop yIr giparadiné-4-dastamiyh pytlopexpdlr Az adyltd-car bo

R%F%%%¥%%§?§Eéhkh§mﬁgﬁQxhé’benzenesulfonan1de,

fHeyares N4Lt(an sds@pisepy bylpiiperazné-heatbonah byalphyxytly ¥ roetb xly

t&uﬁﬁ%ﬁﬁgﬁgﬁme benzenesulfonanlde
i £l uoro-N-isopro

?W%ﬁ?s‘l Apre- NSB’&néﬁ'y 40 ﬁPH@P&le’IH@ailnE ér‘lﬁ‘él?ﬁm}) glohsrdlk iy -
hﬂethyl—%@niéﬁ%@fﬁﬁ@rﬁidfeonam de, N-isopropyl -

I ans- erazi ne- CcycC
NS St e A ers B B et s ﬁ-a?ﬁ%aay%&oh& hL by

Berzhhonledanfiideor o- N-i sopropyl - N-[trans- 4- (4-i sopropyl -
&'blg(ﬁérgégnﬁ [ aﬁéﬁngyé%%pﬁ%%f:?&w Jcarbonyl) -cyclohexyl]-4-methoxy-

sul'tonam'd
hmngmvnﬁ@@mnmk[trans 4- (4-i sopropyl - pi perazi ne-1| - car bo

oyl difiediel PNERYSPy1-H-[trans-4- (4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-
benzenesulfonamide,
N-isopropyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-2,4,6-
trimethyl-benzenesulfonamide,
3-chloro-4-fluoro-N-isopropyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-
cyclohexyl]-benzenesulfonamide,
N-isopropyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-4-

trifluoromethyl-benzenesulfonamide,
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trifluoronethyl-benzenesul fonam de, WO 2007/ 082840
PCT/ EP2007/ 050279 -16 2-cyano- N-i sopropyl -

W tooans284e (4-i sopropyl - pi perazi ne-1- carbonyl)-B@UEmawwmzm

] - benzenesul fonam de, N-iso opyl
[trans-4-(4-isopropyl-piperazine-1 carbonyl)-cyclohexy

g ORI ST SRR ronyspion
bpeeacsiHenamidar bonyl ) - cycl ohexyl ]

Nbﬁ(%’i%BﬁSN A{t@ff@m d elsop%p)(l 1)1[)6{5.2%?60[ Qﬁ%lonyl) cPlclohexyl] -4-
[trans I SO ropﬁypplpera2|ne - car bonyl) - cyCl ohexy

rjfluogeme HWP?HZCB?% miéet ani de,
@—-c?ziﬂd;miﬂubyd Misﬁ@‘oﬁyISNl[ft@ﬁs a-(aGkdpropyl-piperazine- 1-carbonyl)-
ﬁ%ﬁ ¥¥]%§ 4 |sopropyl pi perazi ne-1- 10
ﬁﬁ' 8?@ deani de, N-cycl opropyl net hyl -
M ¢4ahmepﬂ4tramﬂ}(épgdpr¢pyb@mzdzm- H:em*boinyi)}yyc)lohexyl] -sulfamoyl }-
Rfél o) -2- met hyl - benzenesul f onam de,
ar opropy?

met hyl -N- [trans-4-
b-#hlosepopyie- piplonieAcifeisanrenyHamy by (4dgariropdspjpdrazize- 1-

nam de, 15
&EBQQﬂVCﬁﬁﬂﬁﬁﬂF%H{?€2 4-di fl uor.o- N

I
M cyﬁ olggﬁgfgrﬁ%tgy c[éliaBB ﬁy(|4)1s0[g9]eyldﬁ]ég{%z%u]r13 I- car%o%yl) cyclo{lexyl] 2-
meez-baecutfudbamilie, N-cycl opropyl net hyl - N- [trans 4-

&gc’;yiﬁl’so%?or %ﬁé%%{?eﬁ%éhze(‘l iSO Eﬂa}%r)gﬂ fﬁg%%zmél ¢! carl'i)onw )icyclohexyl]-4-

enes
Bredtiixgrben dneydfoopmatey | met hyl - 4-fl uoro-N-[trans-4- (4-is

égfbg)k%@)lrpgtﬁgg%n [ﬂgfﬂuo’{l_gg\)’/gﬁopr o%{l/)ls ng??@/:l 9@1‘% rle-1- carbonyl)
msq syF-opyaenpupenamidse- 1- car bonyl) -cycl ohexyl] -4-

NEdylopes iR ed |—Nt{%ﬁ§~ﬂqgr%(f;98 ;ﬂﬁrz[lztlrrlea |}1 Scarbo(nzl)lcgc(:)lglrl%xgl] -2,4,6-

i chl oro- ropyl met
Pnﬁﬂ§%V%¥PH%u I%@ngnyl) cyclohexyl]
3ehhzenesudldpopytimdehyl-25luoro-N-[trans-4-(4-isopropyl-piperazine- 1-

- )- | ORI I [trans-4-(4-isopropyl-pi
%ggégﬁﬁ8%%ﬁ%%$ggﬁ§¥¥?£%%5¥£(Q;yl] - benzenesul f onam de,
N-eyglpormybpsthsed Hytan 4- (Ptisepigpy-piperazine- 1-carbonyl)- cyclohexyl]—4—

£rﬂ1do§6’fﬁét%9blter%&%ﬁﬁ&ﬂd?ﬁdé car bOﬂV' ) -cycl ohexyl] -4-
trifl uorofret hoxy-benzenesul f ona

G tighlgro-Ne Ccyylepm%gihﬁefv Hyeo Nél[(flrl%m)éowlmpqr%&r bs§bopyD-
tﬁmzymeeﬂzeﬁémheﬂmhide 30

Sy e R ET PRy N ERDT ANt PR IR R ety
q&kﬂwxﬂhbmﬁwaﬂmﬁhthmccycIohexyl] - benzenesul f onam de
N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-4-
trifluoromethoxy-benzenesulfonamide,
4-acetyl-N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-benzenesulfonamide,
4-cyano-N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-benzenesulfonamide
3-cyano-N-cyclopropylmethyl-4-fluoro- N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-
cyclohexyl]-benzenesulfonamide,
N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-4-

methanesulfonyl-benzenesulfonamide,



10

15

20

25

30

35

3-cyano- N-cycl opropyl net hyl -4-fluoro-N-[trans-4-(4-iso
propyl - pi perazi ne- 1-carbonyl)- cycl ohexyl ]

wo baingasesul f onam de, 35 PCT/EP2007/050279
N-cycl opropyl net hyl - N-[trans- 41{4 i sopropyl - pi perazi ne
-1-carbonyl ) -cycl ohexyl ] - 4-

L A T R S

garbenyl)-cyclohexyl]-amide,
Y- LA Ve OR) ;pQﬂ(tlyr bﬁrpéﬁeﬁeﬁ éﬁbbr?;@)oéﬁ[b)ﬂexﬁ] pehagine- 1-

car bony| ) - cycl ohéxyl'] -am de, trans-N
PWZ(?HCSE%H‘%WQ t yl - pi perazi ne-1-carbonyl ) -cycl ohexyl ]
trén JTRt [Ay(4- cyoRipzeRye pipkifaginani- &ﬁboﬂsyl) -cyclohexyl]-2,4-difluoro-

ﬁ%ﬁs{}l@%n&]ﬁ?cycl opentyl - pi perazi ne- 1- car bonyl )-cyclo

1 uoro- benzenesul fonam de, trans-
BachB-ehlorddV-[4-(4-cyclopentyl-piperazine- 1-carbonyl)-cyclohexyl] -4-fluoro-

{)} %?esﬁ}fglllaqﬁ(agtyl pi perazi ne- 1-car bonyl ) -cycl ohexyl ]

enzenesul fonam de, trans-
frans- ¥yt osoneyyl-pipperazt ln@ﬂ-ﬂlo@é)r%W’le)@lbﬂdrlﬂh@s@ym]ethyl—
bé}fzteﬁésﬁjfg@ing)mget hyl - 10 benzenesul f onam de, trans-N

I t b |
B B o DR uncu i ek PSR dnoxy:
bérﬁzﬁﬁesﬂ}famzeﬁryib N-

gelhs(—é—ﬁl é{c@' 1? g 4 mca(élglp%ﬁylagllpgr%zme ca?t?ql%r )) cyc%%exyh]exyl I -

b¢ranlsesulfcly<amdel\l-[4 (4-cycl opentyl - pi perazi ne- 1- car bony
e d no- N-

PneXel e BERpEIoEULABRY gl e hesEne

3@1121311%6 @Uan{iﬂéﬁ’zenesul fonam de, trans-N

frénd 34'0% Fﬁamyéycﬁb&ﬁ&laﬁlbﬁﬁzéeqaéd@@&}@l)) cyeltleNE XM uoro-
nesu

- 4- met fon 20 benzenesul f onanm de, trans-

BRI SHEORARIAR ne- 3- sul fonic acid

fran - [aly @l opRipeiytyl-pippezazi Inex o pdr-beivhlexyl ] -dyraéth ieesy ifgn yl-
. e

Fg{gfiie?sg%%%g@{g’yl - pi perazi ne- 1- car bonyl ) - cycl ohexyl |

tranvechipiro- pydidinerdesiion sreaid [de(4-@8lopentyl-piperazine- 1-carbonyl)-

E};Cﬁﬂl%xgl] [afhu(e4 cycl obut yl - pi perazi ne- 1-car bonyl ) -cycl oh
exyl | uoro- benzenesul fonam de, tra
g'a]ééh O[AO(AN;yclobutyl piperazine- 1-carbonyl)-cyclohexyl] - 2 methyl—

[)&Tz(eﬂesﬁmﬂlmd&yl - pi per azi ne- 1- car bonyl ) - cycl ohexyl ]
esul f ona

Py B Ry R gser i Rssrbopdh SRSt difkeyty

behzenéshlfocamoidet hyl -

trans-3-chloro-N-[4-(4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl]-4-fluoro-

benzenesulfonamide,

trans-N-[4-(4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl]-4-trifluoromethyl-
benzenesulfonamide,

trans-2-cyano-N-[4-(4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl]-
benzenesulfonamide,

trans-N-[4-(4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl]-4-trifluoromethoxy-
benzenesulfonamide,

trans-4-acetyl-N-[4-(4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl] -

benzenesulfonamide,
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30 benzenesul fonam de, trans-2-cyano-N- [4-

(4-cycl obutyl - pi perazi ne-1-carbonyl ) -cycl ohexyl] -
wheonzesesgul f onam de, trans-N- [ 4- PCT/EP2007/050279

(4-cyc|obuty|-piperazine-l-cafP?nyl) cyclohexyl]

-4 trifluoronethoxy benzenesul Tt onam de,

C I t car bony
cyc R e L BRI b %%% S¥%840
Eﬁﬂﬁ@ﬁm@5@279 - 18 trans-4-cyano-N- [ 4-
Ay QSI:QQ)UNV 4= @L %@fo@ﬁiy‘ﬂ %1p13raciﬁ{ebp @Mjb)mﬁ%/ el QXY 4-fluoro-
benzenesul f onami trans- 3-cyano -
D%“@V@PEW%PWﬂ’plperaZ|ne 1-car bonyl ) -cycl ohexyl ]
trén§-Nugr [o- (4berrehesMpipenait decarbortylat\gtdNexyl 4ulfamoyl]-phenyl }-
4-%%§pyclo but yl - pi perazi ne- 1- car bonyl ) - cycl ohexyl - su
phenyl } - acetam de, trans-N [4-
{rdn c¥eldolEutyglobpiybeigzdzme- l-cahpbgirgdlelxgl] ghmxthahe-sulfonyl-
& &ﬁﬁ8§a§H onyI benzenesul f on-am de, trans-
% or O- pyr i - sulfonic acid

[ram( ﬁﬁb&@éwmﬂw 3p$%@ﬂ§zﬁ¢¥de[4i(4c@ﬁbbﬁwl “pipegagine- 1-carbonyl)-
Raxyhlidam de, trans-N- [4-

rzn &reﬁewigféé%ﬁ%ﬁﬁ Afadn D r e RS mey

bénkﬂamﬁbﬁmbeyl-plpera2|ne 1- carbonyl) cycl ohexyl ]

-3-C ro-4-fl uaro benz u nam

e e b P B PR A ARG OR e eh RS Mora:

berihesolfommnidexy- benzenesul fonani de, trans-N- [4-

grénst o8 [t4 (lz’luzte)éI b&%lg@h%hﬂ@ <] %g&%% %l)ohg%fl:]l £ I?ﬁfﬁ)’(;rl)methoxy—

-4-cyano- benze onamni
pengaest Hophidpe- 2- sul foni ¢ aci d

frdnd A= ﬂ@@pfeﬁmdtylghp@aﬁﬁé Nezalbdndhgawh yll- 20
m de, trans- di net hyl -i soxazol e- su fonic acid
?%F%‘ OB - pi per azi ne- 1- car bonyl ) - cyclohexyl]

tramd- théopHen e2ssulpAicdicide v isd o pyl gliger zise: | foartion yRaydohexyl] -
hﬁ(&ﬁ I sopropyl - pi perazi ne- 1- car bonyl ) - cycl ohexyl ]
-an1de 25 trans-5-chl oro-t hi ophene-2-sul fonic acid
frang- 3,5t Gopthobisbxarolret-avlfanec acié k-bbispblopykpipkaaeryl-garbonyl)-

é}%[gh‘é?yl] -amide,

trans-2,4-dimethyl-thiazole-5-sulfonic acid [4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-amide,

trans-5-chloro-thiophene-2-sulfonic acid [4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-amide,

trans-5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid [4-(4-isopropyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,

trans-5-bromo-6-chloro-pyridine-3-sulfonic acid [4-(4-isopropyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,

trans-3-bromo-5-chloro-thiophene-2-sulfonic acid [4-(4-isopropyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,

trans-4-bromo-5-chloro-thiophene-2-sulfonic acid [4-(4-isopropyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,

trans-5-bromo-pyridine-3-sulfonic acid [4-(4-isopropyl-piperazine-1-carbonyl)-

cyclohexyl]-amide,
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trans-5-chloro-1, 3-di net hyl -1 H pyrazol e-4-sul foni c
acid [4-(4-isopropyl -pi perazi ne-1-

W@ a00008284) - cycl ohexyl ] -am de, PCT/EP2007/050279
trans-5-bronD-6-chIoro-pyridipg%g-sulfonic aci d
[4-(4-1sopropyl piperazine 1-

%sb&n%l}{?ngécgugaﬁﬁlal& (@mﬁrlc enty]zplgarla%me ] - carbonafl) cyclohexyl]-

rans I ofmo- oni ¢ aci
@nu@4 I sopropyl - pi perazi ne- 1 car bonyl ) - cycl ohexyl ]

trﬁﬁ@ gig dileARE iBx DORM s R5P14- ?—@Mﬁtﬂ—pﬁ%ﬁzﬁ@— f-carbonyl)-

aci d 4-(4-|sopropyl pi per azi ne-
etBEYifddfe | ohexyl | - ani de, 35
trﬁﬁlﬂ’-l 5—'(:51'0@(5 -@M@p}%ﬂe%ﬂuﬂﬁm& &did f04-6ycspefityl-piperazine-1-carbonyl)-
]fﬁg{ - pi per azi ne-1-carbonyl)- cycl ohexyl ]
07/ 082840 PCT/ EP2007/ 050279 -19
tralamﬁ—chfolr@-rltﬁednm@hﬂﬂlff pyiagoledi ghlfonic acid [4-(4-cyclopentyl-piperazine-1-

;ﬁbééﬂfgﬁhﬁﬁ§ﬂ%xhn&gpera2|ne | - car bonyl ) - cycl ohexyl ] -

met hyl - i soxazol e-4- sulfonic acid
frang: 4-begrmp opeespr thinphener2i éfonicegidddrigtoyclopgrtylopipsepripe- 1-
cBbER)-cr1dHeRNF-aRridd)| Or o- t hi ophene- 2-sul foni ¢ acid
[rg]i-lﬁ s C %lng— —esl?l folnl_cellcgie[ a(ﬁl cyclo%uty?%ﬁ)%pazpe 1- gg/rg!)r%n) cycl(lhexyl]

hihades - 5 chloro-1, 3-di met hyl -1 H pyrazol e-4-sul foni c

gll}sg% y(}1§7%%19’}c/ ?%0 entzié e rsﬁ?lgorna}g |3.ng [Aill_(4—cyclobuty1—piperazine— 1-

tarhosyl heysiadenylb-aghdar o- t hi ophene- 2-sul foni ¢ aci d
rén% ony é}k@l@? F%ﬁ R f—@%l%ﬁéﬂ?c‘l&- [4-8cyclobutyl-piperazine- 1-carbonyl)-

car exyl

XY}na@lﬂi/f‘ene 2-sul fonic acid

héns( 3 ACHRMRU A 70R- DR BEH 0 8eill { £-24- LAY tyICyipéaia¥ Yl darbonyl)-
rans- 2, 3-di met hyl - 3H i m dazol e- 4-sul fonic acid

fﬁ? Exﬂi at yl - pi perazi ne-1- carbonyl)-cycl ohexyl ]
tramd- Si-@hlo]:&tltilbplﬂa}e Bgdfondk avid Py (4-tywtobazydl pepetazise  foarbioayl)-

Qchﬁw%éLgFT&yclobutyl pi per azi ne- 1- car bonyl ) -

tramn §-cRlogodi neinteyh vl 1H-ayrekde-9-wilfiohisracid [ddideryclobutyl-piperazine-1-

I erazi ne-1- carbonyl) cycl ohexyl ]
ﬁﬁ%&%ﬂﬁXﬁﬁ&@Hﬁanﬁ%foro t hi ophene-2- sul fonic acid

‘[rgfnS(—gr bé%ptﬁo@"tl%o E,yrﬁiélpea%sH]éoq_lc agid Mﬂﬁ%cyclo%yl piperazine-1-

€ BOONL ¥ drerT] -Afnide,

g{gﬁ?sg%bﬁorglggo ﬁ?%%ﬂ%h%ﬁ% gesp oRIgAC 1116[i 4- cyél'lol%utyf plperazme 1-
cabboyl)byclahegylphengd,] - am de,

E aﬂlib?orgpgga} Hn eh%gg—égsluq‘&fﬂi%'agfds[ﬁl (félpcgfislgb@tgfi—giperazine—1—
carbonyl) cyclohexyl amlde

trans-thiophene-2-sulfonic acid [4-(4-tert-butyl-piperazine- 1-carbonyl)-cyclohexyl]-
amide,

trans-3,5-dimethyl-isoxazole-4-sulfonic acid [4-(4-tert-butyl-piperazine- 1-carbonyl)-
cyclohexyl]-amide,

trans-5-chloro-thiophene-2-sulfonic acid [4-(4-tert-butyl-piperazine- 1-carbonyl)-
cyclohexyl]-amide,

trans-3-bromo-5-chloro-thiophene-2-sulfonic acid [4-(4-tert-butyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,
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car bonyl ) -cycl ohexyl] -am de, 25
t rans- 3- br ono- 5- chl or o-t hi ophene-2-sul fonic acid

w@ 4000488y | obut yl - pi perazi ne- 1- car bonyl ) - cycl etTeER10p7/050279

-am de, trans-4-brono-5-chlorosf hi ophene-2-sul fonic
acid [4-(4-cycl obutyl - pi perazi ne-1-

fr%sbﬂln[tyzﬂ ?46%%pg1jﬁgggﬁ%‘%r}a%mgm c‘iﬁjonal) _cyclohexyl]-2-methyl-N-(2,2,2-

rans ohi ¢ acl
[refluogo-ethyl)-brnzgiespifqranzde.ne- | - car bonyl ) - cycl ohexyl | -

?rQn@m[ [dle((4 Jsél%?yl ﬁ{)éamﬁé 'T%Fﬁ’dnyl)sc‘%&%ﬁé’iﬂ -4 mém{yozv' (8.2,2-

aci d yl plpera2|ne car bonyl)
E’rw%(p] @M)T ené?ﬁeé%lfonaml e,

tra@s; 4511ﬂL|ftlrng—[ﬂhﬂ@ﬂiﬁ)@w%qﬁdﬁizﬁrwﬂt@a@l@?ﬂ) cycl(l)helfl(yl] -1}7-](2,2,2-
4- (4-ter ut I ne- 1- car bony cycl ohexy
&ﬁhia%fﬁ§®4V?%%§ @mﬁF@Hé '5-chl or o- t hi ophene- 2-sul foni c

aen AN} [4- (disomopylpipsrhzipe-peradmingD -drelohexyl]-2,4,6-trimethyl-N-(2,2,2-

ERLRRRUONEL Nt lycsian de. WO 2007/ 082840

[rang-3-choprioiyaro gy -pér dzionecpyl-pmergigt )-capenghexgiohexyl]-V-(2,2,2-

trﬁid@&@ﬂiyi)’-\be(n%egasglfoﬂa'iﬂlﬁé u oro -ethyl)
benzeneéb§ onanlde

frans Y. IR pi?lb%f%lE? ﬁéﬁagﬁoelap BIRPh SN Grexffiffuoro-ethyl)-4-
trg}dmdirhebhyl- Benz2né2uHondntidé,| u or o - et If']lyl )

enzen e, o trans-2 uor 0- N-
A AR M Bont bW aSe Stk Bsh P S ahapry- 222
trifluo2¢ zﬂzd) lbamzqéﬁaaultﬁcrrmmlét hyl) -benzenesul f onam de,
Erﬁ@? cPﬁno -N- [4 4- 1soproFy1 Zp %erazme 1- carboniys) 08/ 10}1 O)Wexyl (]2 ,2,2-trifluoro-

opr o pi perazi ne-1-carbony
etbylgb@n@ i%ﬁ? & (2,2,2- triflu oro ethyl)
trb@snK’ e@lﬂséﬁ@?ﬂlﬂﬁerahﬁé‘-ﬂscarb%ngbL@El@héxyﬂ]' L NORD; Ntrifluoro-ethyl)-4-
(4- |%% rogg FfﬁﬁraZI 1-carbonyl)-cycl ohexyl ]
Iﬂwvﬁmﬁe OXM G RO BB ethyl) - benzenesul f onani de,
tra@ng-abetyl-N-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl] -N-(2,2,2- trifluoro-

I er azi ne-1-car bonyl ) -cycl ohexyl ]
Lip§§)é%%@5ﬁﬁ%g ﬁkgro -ethyl) -4-
tran - fHeprnonyt [Hy(4-iseme pyladpdrizne i cdghonyh saysloh &yll- N-(2,2,2-trifluoro-

gt'h? |H%f193n|é'§ulfonam1de
[ I Soprop 8;@fra2|ne 1- car bonyl)-cycl ghe

ersc%Cza@ 1ﬂ1uP’fC| IS@EIWV)plpﬁféﬁféﬂé‘samwﬁw%@w}iw (2,2,2-
tr[fnfbso%ﬂfylomz&he[sﬂfdrﬂam&@pr Opyl pi per azi ne- 1- car bonyl )

gﬁ.ﬁ%}v" @b@% Z(% ﬁ%og)g ;?yi ﬁi}?}r#g{é ?fgp}@ -cyclohexyl]-(2,2,2-trifluoro-ethyl)-
fufapbyil [splpEmeldydcetpinpds, azi ne- 1- carbonyl) cycl ohexyl ]

P e Ry S BRIl (htmngpipinsrasne Leartaoiy
Eﬂmﬁwxﬂkébaéﬁwﬂupﬂp@hﬁ&ﬁm@d% car bonyl ) - cyclohexyl]

trhhd) v 4424518 pk b R pRrer2th £ 1-Bibbn 1P PASRES L V-0 N tKSsey-ethyl) - 2-
methyl-benzenesulfonamide,

trans-2,4-difluoro-N-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-N-(2-methoxy-
ethyl)-benzenesulfonamide,

trans-N-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-N-(2-methoxy-ethyl)-2,4,6-
trimethyl-benzenesulfonamide,

trans-3-chloro-4-fluoro-N-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-N-(2-

methoxy-ethyl)-benzenesulfonamide,
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trans-4-cyano- N-
[4-(4-isopropyl -pi perazi ne-1-carbonyl)-cycl ohexyl ]

WO bbofAgB®-tri fl uoro- ethyl) -benzenesul f onam BET/EP2007/050279

trans- 3-cyano-4-fluoro-N 1
[ 4- (4-i sopropyl - pi perazi ne- 1-carbonyl ) - cycl ohexyl ]

Er?%s%zg’ L [%: (%l%— IE{) 1511.0% grll—‘lp iBEAzin UNAR) onﬁe%l%ﬂg%w o &@me&l%'xy—%él yl)-4-

[riftnofampthgbbaypgnespifpranaide.ne- 1- car bonyl ) - cycl ohexyl ] - (2
ran 23 Wdléﬂléﬁ%rﬁ atavika roﬁﬂlﬂ ﬁa 1- c@%‘ﬂy)}cyéﬁﬁéﬁfm H&2-

trans- 6-chl oro- pyrl ine- 3- sulfonic acid
ethoxyiedby-beiengsh beraidfe- 1- car bonyl ) - cycl ohexyl ] -
{ran 2N 24 Mﬂséﬁﬂr@pﬁflﬁperﬁilhy |1)carlﬂiﬂyg&:yclbha{y$])-N-(@-mbt‘ﬂmxy—ethyl) 4-
E%llsqﬁ y aél - carbonyl) -cycl ohexyl] -N-

8%5 %P%Vf?emlo t hyl - benzenesul f onami de,
tragd-agetyl- Mi[f (dasaprdpyl- plperazine 1-carbonyl)-cyclohexyl]-N-(2-methoxy-
L¢Qﬂ§Wh%9%&ﬁR%l %pera2|ne 1- car bonyl) - cyclohexyl]

-benzenesul f onam de, trans-N
[ram( d-cygeph lp@mepﬁznlp@amn@éroeww glehewdxt @-methoxy-
etﬁﬁ%d@%en%"eghlf@ﬁ)iml(fet hyl) -2, 4, 6-

tri nzenesyl f onam d
gaRy, @ [[4: @ﬂﬁm}remﬁpqmp%nq i—& 8W ‘FlB]é?Xé(E (Fangthexy-pdyD-
Mfa}n@ﬂQbhHﬂ@NVdc}:tahhdeZ nmet hoxy- et hyl)
trﬁlls'%' E‘F%J ll;afyrq&]%%n3dsedlfonlc acpdo[w 8181%§[%9p3ﬁ%f)e§§2219g z/car500278
Evtlahaxylb-odnoplydxypitipgy-amiidee- 1- car bonyl ) - cycl ohexyl ]

{ B} B}
SR i T S e Hd
berezaness Bompgmid e

héns( ALcyMNO{my[M- (@étpmyaﬁﬂ Perad-4Cqy- gi'éyziz)rrecy &h@hﬁeyqy kYclohexyl}-

t ho et hyl ) -benzenesul fonam de,
%esﬂl[pe ﬁgl sopropyl - pi per azi ne- 1- car bonyl) cycl ohe

myd ﬁhdﬂn(aﬁeumh]ﬂgoacye;&ww kgles4hereof.
trifluoromethoxy-benzenesul fonam de, trans-4-acetyl -

L4 ( fssans oyl rlbeL AT NRz EaRbONNY) - cyc! onexyl ]

enzenesu am de,
W{%ﬁ#@%ﬁﬁo e Lbsprbonlepslshenl Zmptylhepaene
siNfonamigs hoxy- 10 ethyl) -benzenesul fonani de, trans-N
{143ya1{0 N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }benzene-
Ai §14 Iqs;eopr opyl - pi perazi ne- 1- car bonyl ) - cycl ohexyl ]
SUEOPARIGE oxy- et hyl ) - sul fanoyl] -phenyl }-acet ami de,

tHfluose- N6 {tednisel- D4pyoirdpylgiperdzins iy cmben ydleyclohexyl }-2-methylbenzene-

Lé} (A sopropyl - pi perazi ne- 1-carbonyl) - cycl ohexyl ]
% mt(ﬁ “oxy-ethyl) -am de, 15
111(éﬁbwnomvawérl\mt[rm%%{@y}@mppﬂpm@rﬁétnh%yl)mrbeﬁﬂbqydéhqub}

a{et}&ﬂggu)lfoﬁyﬁ&hexyl ]- benzenesul f onam de,
ano- (tetrah dr(}?O pyr

I\ pia b’a&s—élz %ﬁ/ésoi)r%[afllmggﬁ;i]l— 'M‘&H’é ]§ exyl?l} 4,6 ¥r1methy1benzene—

sulfonamide,

2,4-dichloro-N- {trans-4-[ (4-isopropylpiperazin- 1-yl)carbonyl] cyclohexyl }benzene-
sulfonamide,

2-chloro-N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,
3-chloro-4-fluoro-N-isopropyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-

cyclohexyl]-benzenesulfonamide,
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benzenesul f onam de, and pharmaceutically acceptable
salts thereof. 20 Especially preferred are the

wo odo7osdsmg conmpounds: N {trans-4- | PCT/EP2007/050279

(4-i sopropyl pi perazin-1-yl) cas onyl ]
cycl ohexyl } - 2- nethylbenzene- sufl f onam de, 4-cyano- N

i\’t{:ﬁf&% i)y ‘ij%tilﬁrzgf‘l[?ﬁhsul plgcﬁ)?{)y [p%%aé{llle) 1- c@fb%%% c]yclohexyl] 2-

Hkﬂhﬁbﬁmﬁmﬁ$¢@amsuwr[(4 i sopropyl pi perazin-1-yl)carbon
¥l clyc F(LM@&M&I&NZ[THEE Iﬂ){'ﬂl@d}ﬁ“@ﬂﬁ plﬁéﬂhglﬁ’@ ARy -cyclohexyl]-4-

( -fluorop en
[rgthoxyhep e %%@F@»fh 1- yI) carbonyl] cycl ohexyl } -
N%ybﬁ)@ﬁ@&'hﬁ@tﬁ IV ceran Ne- {@tis@grsp@-piferazine- 1-carbonyl)-cyclohexyl]-2,4,6-

gﬁ>ro (% §§ra2|n 1-yl) carbonyl]

p@??? I@n}lp?nethylbenzene- 30 sul f onani de,

- @Chblpcdf}iytlmcthM—N{[tmaané (4-is¢propyl-piperazine- 1-carbonyl)-cyclohexyl]-4-
&"ﬂuio?ﬁrﬂ&%ié%%&%ﬁ@sﬁf@ nil) carbonyl]
cyc

enzene- su onan1de 2-chl or o- {trans-4-

[fawsieré‘o%‘r@’sS@mpmtpibmzﬁaﬁmz ly¢arberabexeldhexyll- Py methyl-
gMﬁkﬂgﬁﬁyﬁ&p@gzene- sul f onam de, 35
pyl -N-[trans-4-

| or o- quoro i SO (4-i sqpropyl -
H?‘ibsef‘ SN BBy Fy T Elpe%alﬁs- xyfarbonyl)- Leyklonesyl
bhiepaandsudnhideam de, WO 2007/ 082840 PCT/ EP2007/ 050279
- 22 N—c Py | - N-
el TR TR sbenentcaro envb sl ohexy
bqnmﬂbmﬂﬁmdnﬂﬁebenzenesulfonan1de
P'Zlﬁsy‘jlb?g%%ﬂg%h%llo ene-2-sulfonic acid [él a(;lbl% r%ﬁ)lgyl (P yp r% ine- 1-

frans-4- (4-1sopro pi perazi ne exy
farbomyl)-grciahsxyll 'ﬁ@ﬁ&%nesulfonanlde 5

Na@yglb@&ﬁ@w&mﬁ&mloﬂ}«keh& Qasﬁl&oﬂrc (afrdi [AQRIQBBba 9i-pREeAZInRE] -

- 1- carbon cl ohexyl ] -2, 4, 6-

e3Pk ‘XHGﬁgi fonan1de N-cycl opropyl et hyl -
bﬁm@h@ﬁme%ﬁomspﬁqnpyhmpenemdzmwb<$@bheQMn2Hb4£M@ﬁmﬁe%y122-
tkhl%)eﬁy)ﬂgg%uggﬁn%éxdgenzenesulfonan1de trans- N

I peraZzi ne-1-car bonyl)-cycl ohexyl ]
tran syt [y (4-isqoroberrperesng-fl onelmingb; cycloheryl AN efamothmixy-eth yl)-2,4,6-
Erﬂnétﬁylcy&llza&%maﬂmﬁa@eraZI ne- 1-carbonyl ) - cycl ohexyl ] -
benzenesul f onam de, trans-4-cyano-N- [4-

ernde%mswwﬂsm%@r@%lwét% ‘??8‘beonyl) cycl ohexyl] -
benzenesul f onam de,

In a further embodiment, the present invention relates to compounds of the general

formula
O
Q\op T:::W I
N<
Rs/ \’Tl R1
Rz
wherein

R'  islower alkyl or cycloalkyl;
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15 trans- 3- brono-5-chl oro-thi ophene-2-sul fonic acid
[4-(4-isopropyl -pi perazi ne-1- carbonyl)-cycl ohexyl ]

WO 20074082844 r ans- 3- br ono- 5- chl or o-t hi ophene- 2- subd DEPD07/050279

acid [4-(4-cycl obutyl -pi perazi he- 1-
car bonyl ) -cycl ohexyl] -am de, Trans-N
4- ( (N o] ) - cycl ohexyl ]
RS St GHEAE BB R Bh S SR OV P
- ben]p@fqze slifil eysirallgd loweranyeloplkylalkyl, lower halogenalkyl, lower alkoxyalkyl

[4 (guiQQ@fgﬁﬁbdgw$erazine-l-carbonyl)-cyclohexyl]
- nmet h ‘oxy hyl) -2, 4, 6-
gclnet yI@Pgnze esul f onami de, and pharmaceutically
ceﬁﬁ Bfted Bam Ge SHuPEOnsStE of furt her enbodi nent, the
presg @yentlon rel ates to conmpounds of the genera
25 f O- 0Nl R3/SN~NRL R2 wherein R1L

) 0 B LR iRy g

conssubssiiugedovithgue, e nr thromenoups lndependyrthosslekied, frqr@mer alkyl,
cycl pabknl Rlviey halo%&i’é@{yl hahRg fcﬂ?ér ié%/ noah&l’vﬁfw&lah&&y qg%é’ll alkanoyl,

and | ower. cyano I's sel ec fromthe gr
consPEPHglogter halo gm@ww IRyer hydf@ié{? YA aﬂ%@ﬂ@ﬁﬁl%ﬂd lower
i s Oalklis@fondl,and wherein the aryl ring is

unsubstituted or substituted wth one, two or three

gr oupCCHNgaperdeyil Wyersialneis Detof 2 amd vbwrein thk kyleroaryl ring is

hal otk [ kyl | |

D 1 LSRR 0 PR o
hal olpevea hlkylk hralo pennbawe pdlogsmyeditiydyand, davesr caidricatko) lewdradkoxy,
and |Quehikad1. 3365%}? Uﬂ)‘&/ Al(\alﬁgznﬁlgo'%) WS heaRA Myl lower

wherein n 1s erein the heteroary1 ring

is ﬁh%w&mmmaa@ lweréumsylfm ldni th one or two

grou ﬁgdependently sel ected from |ower alkyl,

halogg% { ower hal ogenal kyl, cyano, |ower cyanoal kyl,

| ower al koxy, | ower alkanoyl benzoyl, | ower

Ral ogeeladtkdirgm ﬂhe\gempmpdslsmmwﬂroglemvileWeﬂzﬂkyl lower halogenalkyl,

a'kaﬂ&%&Qﬂb%&u@@gulﬁwﬁicﬁ$5Mkﬁylfony' and - NRARS5;

R’ is selected from the group consisting of lower alkyl, lower halogenalkyl, lower
alkoxyalkyl, lower cyanoalkyl,
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, and
lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower
halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy
and lower hydroxyalkyl;

or

R*and R’ together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocyclic ring optionally containing a further heteroatom selected
from nitrogen, oxygen or sulfur, a sulfinyl group or a sulfonyl group,
said heterocyclic ring being unsubstituted or substituted by one, two or three
groups independently selected from lower alkyl, halogen, halogenalkyl, cyano,
hydroxy, lower hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and
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R4 is selected fromthe group consisting of hydrogen,
| oner al kyl, |ower hal ogenal kyl, |ower al koxyal kyl

wa@pnah7logesar cyanoal kyl; R5 is selected from t hepQr/@R®07/050279

consi sting of |ower alkyl, Iomg#_halogenalkyl, | ower
20 al koxyal kyl , | ower cyanoal kyl, phenyl unsubstituted

or s ted with one, two or three groups
indeggﬁ%h% I@T selected from |l ower al kyl, hal ogen,

| owebeinatayensddiwith a phyemybring eadrphan W aing beinguasubstituted or
al kag@io QeSO rwd GVBFe R QAGRALIERXN BB lower alkyl,
hydr oxyal kyl ,” and | ower phenyl al kyl wherei n the phenyl
ri nglomiy alkxyHulidegeput ed or substituted with 25 one
or two groups independently selected fromlower alkyl,
had pigemacduniorily adogitatge vdisklydreofcyano, | ower al koxy,
| oner al kanoyl, benzoyl, |ower hal ogenal koxy and
| owe : R t '
i r SRR P M g et SRRl sBplrbuh ot formuta
gnd thg-phermacgotiqullyeedserablt dvisteafoby edmnpouridsgf fpmvdnkindividually
G&Miﬁité‘bfé@er?edférﬁﬂd?l%eﬁ@BP{h‘é%tr&Bﬁtsiﬁk&ﬁfoﬁd from
nitrogen, oxygen or sulfur, "a sulfinyl group or a
sul fonyl group,. said _heterocyclic ring being .
UnsubStPPHE Seldpraiind v et agj¢} agiion Sl W fgigpgich as
gsmidpsorn al grpendenidally sebgabledcitls,gon dawpie iaddiydhloride,

al agen.. hal agenal ky| ano hydr. ox wer
R BB S8 OR Ae J0 s SHSE oo R ppace, pyruvate,
piyatedipktaten chandrl2@07OBRB8 40d PCTHAEPROOIIOED PRderred 424 the
N o MRS b roRgBRRAT b Ll ) S fheirsacs

B parief the PYaseEén §REABs i ndependent |y sel ected from

| ower al kyl, |ower alkoxy and hal ogen; 5 and
phar geg@utih &2dflfyrnaeie € pirakde osalok sndrbesy@tthetric carbon atoms and can
Furt her nor e, thezﬁharnaceugicalI%faccegﬁablg sal ts of f
PHE 1 gﬁ;@ﬂﬂ&ﬁ OBtcafly PH{ LA UORRY PREVISASE FRREGTRI Al as. for
eaoept, aldeenapst eptgaly pteelicwnpotontss, ofixfupesfldzastereoisomers,
Hﬂ?tle%b[w&'ehx racEQARE %&Eﬁuper ok S{agtgl%o Bi%%ﬂ% ?&’c@ﬁlﬁ*;eQ.fTﬁe*b%tically
presen |nveﬁilon. npounés of tormula [ may form .
active ferah can b obtaines! foi examipds Rgreselutipn ghthe rgeemates, by asymmetric

GAMRRr AR mBhRIARHEMD biaph %h?&ﬁ%gﬁ?hﬁ wathiad$iraf &fsorbens or
exanpl e hydrochl ori de, om de, phosphat e,

hydr ob
gloag t@elpm%waﬁgzbrﬁﬁ@ét%% eAPIBY| ate, sul phate,

pyruvate, citrate, |actate, nmandel ate, tartarate, and
met hkrdB bk pporeted, Ruethe comgoands dfikenerhiyfdrmoclallan tldeinvention

[tS. I ) f
T A T N T
tanmersidnoack 16 theqrapand wais pofind oy vive. Xhiysiclagichliyascemebloand

HR[a%oﬁ@a)ﬂmﬂ%id%riGﬁfVQQ vhadhOAFE c%@le‘iﬁ'ﬂ)roducin g 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

reacting a compound of formula II



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

WO amensases, optically pure di astereoi somers, nPEL/EBPBS7/050279
of diastereoi soners, diasteregisoneric racemates or
m xtures of diastereoi soneric racemates. The optically
active forns can be obtain;o for exanple by resol ution
of the racemates, by asy

B ric 20 synthesis or
asynmetric chronatogrr~hy ( tography with a
chiral adsorbens or nt) NThe i nvention nbraces

all of these forns. |1 apRy eci at ed, hat t he
conpounds of gepex3a s nula I hiks i nvention
maybe derivatised at functional groups to provide
derlvatlves whi ch are capabl e of conversion back to
t he pheetR'cionpdafindd hareid dorePhysi ol ogi cal | y
mﬁﬁ%ﬁ%eﬁ$£ﬂgﬂggﬁ %%ﬁ%kl&ﬁﬁly | abi | e derivati ves,

I ch are -ca UC|ng t he parent conpounds of
gener al fornula I |n VIVO e also within the scope of
this invention. A further pect of the present
invention is the procesgif@—tbe mapyfacture of
conpounds of formula | as défined above, which process
conprises reacting a conpond of forrmula Il WO
2007/082840 PCT/ EP2007/ 050279 -25- O N~ |1 H2N vNl~

ef i herein before with an
Sul T SRGER 5P g SERT R pRSEGE Sy b .
td¢bmﬂ3miowﬁ@madmfﬂ&fbsnabléef|ned herein before, in
the presence of a base to obtain a conpound of the
formula TIAO O\ ONIA 3/SSNRL RI12 R wherein R2
i s hydrogen, and optionally kyl ati ng the conmpound of
formula A to (gbtain 0 of\\the fornmula IB

\VZ; IA
5.5~ Nsgi
R N R
R?

2

wherein R” is hydrogen, and optionally alkylating the compound of formula IA to

obtain a compound of the formula IB

O

W\ //O @ 1B
3/S ™N

|
R2

10

wherein R” is a group as defined herein before other than hydrogen,
and if desired,

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

“Alkylating” in this context means for example reacting the compound of formula
15 IA with a suitable alcohol in the presence of a coupling reagent, preferably a phosphorane

such as cyanomethylenetri-n-butylphosphorane.
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O O\ ONIB 3/SANN RLR1 10 R wherein R is a
group as defined herein before other than hydrogen,

w@npab7iog2sdesi red, converting the conmpound obt ai PEDEPIWD050279

a phar maceuti cally acceptable gcid addition salt.
"Alkylating” in this cont ext neans for exan‘pl e

reac %«?gr gF %‘uﬁﬁ) Epgo%f ds o?fo%u@a 1 (géh(!: Bre\/\éqt 1n\%nt10n may be

suita e presence o
cangenut inpegfeatialoirycon vy pjfmh@trperoug:go%ynd@ses of the invention are

WM@BQYAIQW Z%échgmp ufnel RARS 816 caV?n?gQle/ﬂpesl%§&Q)n and
PCT/ EP2007/ 0 The preparation of “conpounds of

poiiigatign of Ehre r?ﬂ’étlfkﬁr @@éh%ts PW@ﬁWdﬁ thesg sided pothe peg Tt
bubsERGHeRhH @hdlws u@@m&h@ ﬁﬂlow@]yg’ldé@@ﬁptibnr&fdh@ﬁrocesses have the

h
SERBRERE 38 bt W SR Greada B hangrabh n pinee 2l She
caapbdumals of frdkmupal ¢ani leah arorfaafiret oy thcemleﬂtqul glelll beiuwt By the

BRH0aN PO TG5RR B AU Mgy ecion
@l@ghtmrﬁtfpbﬁhe@mdltflﬁealgﬁ@y@ég Steps gkaowndo asnegsﬁn fSkI&lachmethe art.
gi ven herein before unless indicated to the contrary.

I'n n?traﬁ%rfé@hgtbfgals ﬁﬁé%lth@lodﬂﬂ%&@ﬁﬂl?favzflﬁbm& 2ar b@ﬁ pBRd by methods
manur act ur.e
DS Wy e e o e e RO g ekt ieq b it Rages g in the

Appripfisr aitia theeaci pdes, ommdbﬂnodmkndm irt the aitndi vi dual
reaction steps are known to a person skilled in the

ar t. F&&p§£ﬁ‘&st 6fq9rngl?1ta ¢ rok ﬁle‘cprgJ Et 1?1%1{1}‘:051 d:glﬁ @gﬁ;eﬁ)aﬁédl fXH?\gin gthe

e or can prepare ogous

Pﬁﬁﬂ#§?h®@§H@¢¢éh%b@n@@/ by nethods described in

references cited in the description or in the

exanpl es, or by nethods known in the art unds of

f or ntn & iqrt-Brtoxpgarbpnylamipos |Caf<e)em?ﬁa8?f:a&%ﬁéfeaﬁ £ g%ar trans) is

tahmewiay a&ﬂﬁbldﬁrﬁl&%ﬂ @ﬁ‘@se@ﬁerd@ﬂie@ﬁ@ﬁﬁdzdlatﬁb‘@@g@ fulnctidPality

a) 4-tert-Butaoxycarbonylan no ohexanecar

Reotip gl P Eo g HEPE R B R AR S A6 SRy dhose n

dararts(lfbs equeort tgndhteammidscfmbed irplitetatiereatfeainfausncl raantadristsge for
1 dur Y Sérghéﬁ% arﬁ@%? nsf%‘?&ah&‘né t(‘iﬁéé el @&ﬂgnéﬂ%ﬁoup

are kKno ose I n e art

B’@@éltaitléﬁs aaf (Eﬁttloénglclié@c@ ilgeerk Jphlnu Wé%&tﬁoés Afe¥eiknl Y. 1999).
Hlé%véreﬁ@stdoﬁﬂénéﬁ% f1@h sfo @t IR fu@@ﬁ?ﬂ{aﬁglﬁqm/tﬁr(ggﬁ%ﬂh@e

Transf or.pat | ons ncti onal
PR A TOHE Bive RERRTHAER. (@GR Tereally GERIaD FopAccessble by

Wyetteyds &eoeibed 1nNeWré{mEd<or HWnethQ@Ql)nowﬂ-khWhv aift; asi alppt@rlate)
conveni ent t acl d (functi

FIRp 8&’11]'% a_cou Pn gie %enit he react%ﬁ aﬂ/stfe ctarrtled q An %}% resence ]y absence

prperazi nes
o8 sdimnt emharba&m “élhdrgf lsamapdra@ﬂ@ Iostrigitwes’s thbtl natuyy 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: dimethylformamide (DMF), tetrahydrofuran (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 diisopropylethylamine (DIPEA), and the like.
There is no particular restriction on the nature of the coupling reagent used in this stage,
and any coupling reagent commonly used in this type of reaction may equally be
employed here. Examples of such coupling reagents include N,N-carbonyldiimidazole
(CDI), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
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met hods described in references or by nmethods known in
the art; as appropriate) enploying a coupling

WO e@gmsas40 The reaction may be carried out in ther/EP2007/050279

presence or absence 25 of a solyent and a base. There
IS no particular restriction on the nature of the

ﬁ aﬁﬁg}oph??pélgf m%?% dp Vf 9%%6@%02}1?26081 Q?@]éﬁ‘?, O-benzotriazol-

verse'e |oﬁ or '
ilfyilrbl Ne¥l,Mridtramath yluromiam t@tr@félmrobonatee(TBeT efitdsthe dike. The

}8gdn & t§l&rﬁa&>gv%1n£ w1(i:e>i§ﬁ@il (ﬁsterflﬁératu%’bJ Eﬁp{h% p?&lléé‘?éﬁcﬁon

i ncl ude: di met hyl formam de” (DMF), tetrahydrofuran
{erHReyatus; lwgtrféltlcalrfa VPRt IO Ea RNt S By Ok thegpaction with

h&sinkifeinh @ﬂﬁb@aﬁt teﬁ@eﬁﬂﬁw t8 réﬂuxt mﬁe ’Qﬂﬁ&eqiﬁﬁ'!d hfblﬂth% héftion may also
S t

ta b
P ov1odn e BCa my b BeBRpray RErFEct iR e nature
siithh rizas@s. Iﬂowdt\{eda PHED8 obfrodh 0.8 bpo ogpietad tihysl valtiuseally suffice to
?&}fﬁ%ﬁ oufdyihe like. There is no particular

estri tlon on the nature of the coupling reagent used
in this stage, and any coupling reagent comonly used
in this type of reaction ndghé@&élly be enpl oyed
here. Exanples of such coupling reagents include

N, N- car bonyl di i m dazol e 35‘(TIN)

1- [bls(dlnethylan1no)nﬁﬁhyﬂene

-1H1, 2, 3-triazoPo[ 4, 5- b] py |n|un}3 oxi de WO O

2007/ 082840 RCT/XP2007/ 059279 -27 hexafl uo ophusptlgt\1

(HATY), 1- oxy-@H2, 3-benzotriazol e (HORB
O bermpet 1.3 1-yl -N NN ,N -tetr thy Al um N o
tetrafl ugroborate (TBTU), and the |ike. “NThe™~ react i

can take place over a wi de range of tenpleratures, and
the precise rBdction tenperature is not critica

the invention. It is convenient to carry out th
reacti on @ Phir@sheating from anbi ent tenperature to
reflux. The tine required for the reaction may al so
vary w dely, depending on many factors, notablyythe
reaction tenperature and the ture of t he reagents.
However, a period of fromO. 5W§5u8)several days w ||

usual Iy suffice tp vyield cggppdﬁﬂﬁ Scherme 10 R -
NHOO COHN Bﬂ ,» N Boc |V VI cis o

trang 0o/ 9 AN OONII N/\
4
R3/S\N K/ H\N K/N\R1
. )
TIA II

O
O\\ //O /O)‘\N/\
R3/S\N K/N\R
I
IB
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RSNNRH, ~-NRLHH TAIlI OO0~ 0 NR3~-SN J:D ~N, R
R2 10 1 B WD 2007/ 082840 PCT/ EP2007/ 050279 -28 b)

wReonowsds4of the protecting group in VI can be edf/Er1067050279

under various conditions accosging to nethods
descri bed inliterature and the procedures are known

to t {)] !)\Dal of Hl[% 3 ectrI{: o%g{léﬁf {71 garlll cte Eﬁer Varlous conditions

descr ' suc reac
a@prdlegmmb@odmwpm@deméimetua gahﬁhc pTecgdsifes mﬁ:dtmocvmgo those in

@é‘ ag@(FtoP rdabfiGt S0 FRbRibad Rf Et@%ﬁtﬁte'aﬁ@cctm g%ﬁgl @bttldrgréee for

Ri chard C. Larock. John Wley & Sons,

ggyle: Comppielsive .Qrgargc E&w@ﬁméﬂ?n% & Célrlé%tpeﬁt%onal Group

Bfapmrah@he Ch i FgitBhORRh MICE. rLa@@‘ddedhnCWIIléy &S00S, Nd’w Y&ﬂkeNY 1999).
nt to ac

esenc a sol
b Er o istoavatiries FREG R Pl PP e sy GifiE peiait Conditions in
thegtredentd @rtheabshee afatsalveniahb actms Shelivemnediate bmine I1. There is no

?ﬂjﬁlcg%elde Gy og(ﬁg ﬁzﬂﬁllte dftt @éﬁveﬂp \{Ea%%?edhg{&? edQﬁ]at it hasno

reacti on or e reage S |nvo
advesssleffectionghdg pPagteqiyeinths reagentp ea@ived @nd gras itern émsolve the

?ém& %§lef1é¥rto M& ahbf. BRIYAA Br kNGbidSlveRisGXanE: dﬂslilEne THF,
There is nq particular restrictio

e.
BAtet ﬁféda fhgt! lc!FFe hﬂre BHe PREHRIYJBHIIFLPN; ¢} e nafutg f ths&aldzwd in this
a6sed afd AP cais@Aniynustdinsthisytpge @tfremlaﬁtmmqﬁalyyd be employed
er e es, of u S .
ﬁ%&?%@éﬂ T il ind i rCh SRMRLER . o kel EhRaggjon can take
phare ¢ @k e wigd moge oftemparamrde andiﬁga@rocflsetleami@matmpesturatsdmt
L GeaPlShk %?veﬁ&&f i} QRoARIREE B g dig tﬁplteaétﬁ)ncs{/ﬂt}i]hgﬁiln ofQdm

he I nventi on I'S convenient ‘to carr
m@h@m smpsratwrerie sefiurg The bme rediicd der the ﬁﬁ’éﬂ% Oyay ajsg vary widely,

ehﬂfﬁ o-ﬁr}ﬁaﬂ fﬁaofseﬂb'ﬂal’) hé féract‘idhete Gl 1@ @nﬂ@li/e Iﬂit&% of the

rve%rg it %ﬁrpa Mg“i%ra"q EAT N A © vield the

hbmmeara,teanmerﬂ od of from0.5 h to several days w |
usually suffice to yield the internediate amne I1I.

ggl ;rg}?e ?qgﬁ#lg%ggl%fml{eﬂﬁedlgtte %ﬁgﬁ% Iﬂvgh %{Hf&‘gg 8llllor1\%st Irl'I is widely

Hescabest inrliseramde abthgpoecsduncs gredfn@“klrt@mhoae@n theowe(FHop reaction

E@ﬁil@(gﬂs ({eE&fbeH @ Glel Qe 2R LD %agﬁc%érsb@ﬁ‘)g ekaﬁnple
|[iterature af eCtln such, reactjons see

EompFAKRBHYY Qéga@CgErﬁP%fOfr?%fwofé fitdedn @ns&lmﬂ @éoqerreparatlons
B Bdition akickara Wp [RFRRalA L VOIS, & S3i] Nedli YdrRIN YR 9090 Tthe

Clarock. John W I ey tiihbseotns New,York, NY . 199%?). The,

78P% 2%%%18{11 ¥ SR BE B P HIPLH M P Y1y ReFATss P BP vy

thoot grecaupéipe eith\assuffuh fleh bomdd €sither commercially available or accessible by
methods described in references or by methods known in the art; as appropriate). It is
convenient to carry out the reaction in a solvent like dichloromethane (DCM) and in the
presence of a base. There is no particular restriction on the nature of the solvent to be
employed, provided that it has no adverse effect on the reaction or the reagents involved
and that it can dissolve the reagents, at least to some extent. Examples for suitable
solvents include: dichloromethane (DCM), dioxane, THF, and the like. There is no
particular restriction on the nature of the base used in this stage, and any base commonly
used in this type of reaction may equally be employed here. Examples of such bases
include triethylamine and diisopropylethylamine (DIPEA), and the like. The reaction can
take place over a wide range of temperatures, and the precise reaction temperature is not

critical to the invention. We find it convenient to carry out the reaction with heating from



t hrough coupling with a sulfonyl chloride (either

comercially avail able or accessible by nethods
waleacnsised i n references or by nethods known iPCT/EB2007/050279

art; as appropriate). It is c%lvenl ent to carry out

the reaction in a solvent |ike™dichloronethane (DCV

hpt Eﬁ‘rb%ratﬁ)lr&? E&ﬁ& ?fle ﬁm@?&ﬁ.ﬁre—&l}g{ the r%acpgn E‘%ry 1398 l'ya%r widely,

ém@ndyigd)n panviadets, netablyithe reastionotergoentee and tlecnateie of the
Féﬂgenrt@ %W&Qr Qhefibof ﬁ@tﬂ% £ té eV 8L vﬁl‘i‘gsda ?tsuﬂf ke &Afeld

di §sol've the reagents, at |east to sone exten
fomamade Q%Wafé\’ﬁsgékﬁ}{é- Hiol vent s incl ude:

di chl oronet hane (DCM, di oxane, THF, and the |ike.

Th er Ehd: Fesiiloin g pampoend af forraslaTiAqRL erH i atchﬂlpbahdl bEth@fpresent

1nverat10n aI}dﬁmay ‘PGI: {I]let hl%lrsedzpt 395 gl?e(:rlnz?tl\%h/a may %Hﬁ;ﬁ:i:t%d to

harsecutiER aenplierss ldcfe aflyybitiob ad dss s@”@hom@muxttelrtder stltaibleamndmons
Tﬂgre qfé @a?ﬁﬁ@%kt@iﬂ%’drﬁﬁﬁdﬁ% k(l% Enb‘)ﬂerﬁﬂfé tb t&ﬁeét fsh@n trl&?ormatlons

reaction_can ace over a w de ran

H@m%@raﬁ ifree8 verderd te ﬁ@‘ﬁf@@ifg%am@ﬁ%EA dre %M)‘é pulfqpamiges IB (R= a
p seledtbd §8h ToQet ARyl FERAKYD MowdydlbAlRlylhTkyIC RWEERAIB Bdnalkyl,

%d@%?%@%@i‘@}l e ouss 3%%}3%@@51% real§en ahfh U Ml st alcohols

tnothe fdsence of heot pling reegui lileth florsphdrane ealapied fironeyl Hill. 3@02, 43,
E?Sﬁy%l\@Oﬂ elth)é’reacgg %Qﬁj b0& &91{:(}1 8&”}4 tfléaélleg%n%% RP %sgl?éeyoftaqglvent
reac ur e an

HoeveierQ PQItlp‘dﬁII wwekrigfion pp mliemasulﬁ of theswlvgnto bra@yrsplvwddl, provided

Hlsd%'ﬁlhlayn§ H&Vér&eeﬂt:& ohl @k geacﬁ&‘tll Bpﬂlﬁ%e%f@ng %JOY\%H'aYl@Stha{tAt can
5 The resulting conpound or mu

sqhse the ES8PTEE lea5t tp Kemp P’ét’é]étn Examploster ﬁwbéﬁwwl\f?agﬁ ipgude
tdneendes b ey, DHeets no%zirﬁﬁlﬂaﬁ iteVt@ichlon bh tHEEWYatl@ of the phosporane
subj.e ealklaﬂono?

dt
PGS oo R 2o Rt el BRTh o IR et Gl R oPly  wide
vaaige ofienpesdtiiegrand oindpriecisensadtoonviamiparakurt ey it erigcdl o the

S5y, DT O o SRS 4 b i
oy epriare ta eeflxpThRimegequiregrfpuhesedction @tﬁyfaﬂssmarmmply, depending
8h kidny rEY&s %tiﬂ)ﬂl thel FON&Ion GMBpQRIKY ﬁrﬁi %ﬁ)éhatdr@@f—‘ﬂhe reagents,

halogenalky Io r_.al koxya mer cyang
By e PPt from PR to seyeriy crabfs yﬁf Iesifficinor ds)ﬁ?namldes
i ngp:r sg@mp 8eledtedfropuUphengkyleagmatkyl, llckee)r &ycﬂﬁzﬂﬁjﬂﬁllﬁylal‘(bever
apt rom . THL 02, ,43 2187-2190). The reaction
hERERaRRL P S BB "absence of s
solvent. There is no particular restriction on the
nature of the solvent to be enployed, provided 15 that
it has no adverse effect on the reaction or the )
r eagBhiescribriorbpag thegprapeitndsiof Eamulal afthe preseridnvention can be

(18298 M cRlicaplentsg8SthetRaSXIR af¥/ o8 Prevelf@N®H BSade@fvhich are associated
gthﬁ]gbl e soI ven£ﬁ§| ncl ude toluene and the |ike. There

° Bertiaton 8F HPEe¥Pi%t i on on the nature of the
phospor ane wused in this stage provided it affects the
r eacin this coheat, tlaetprasion ahisdasds @sokiatd vattetheanadudion of H3
%e% Gre© {ne&fmgera?ets Wi aﬁri)% tfelaf‘edgﬁgﬁo' %?exfeﬁéﬁtb:y%]od%ion of H3
enperature 1's not critlcal nventron. W
faceriofst Sechrdisoasas gncanppasarbuy aggurot lipated éacotbiesity, wietaolic syndrome

DSAbloRE: fq’ ﬁeﬁ@[@l&namea&@sﬁﬁaﬁ&hg (A8 Hefn &r&f diddsse, Iaﬁeﬂtiarrﬁge related

required f reactijon may al so vary w de
H’@%’@ﬁﬂ fly]séunctlon mlld cognitive 1mpa¥rment co gnltlge deﬁ01t at’tentlon deficit

hyperactivity disorder, epilepsy, neuropathic pain, inflammatory pain, migraine,
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on many factors, notably the reaction tenperature and
the nature of the reagents. However, a period of from

w@2&7/818a0 several days will usually suffice torPgi/EPm07/050279

sul fonam des IB (R2 = a groups ¢plected from| ower
al kyl, cycloal kyl, | ower cycl oal kyl al kyl, | ower 25

DEAGASRS e AOUSS: SRS DO U ARSI Lo
pideten, matiparsickoess eadh slbep dl@@é@lrs arclindiog sangelspsy, it othhediseases

I RATERth AL %ﬁrgy,pam%lvg@%a@&d%“ay PRESAS: s, \WBh &3 @hronic
associ at ed modul ati on of ecep ors. In

‘Pﬁtglcew@mona{%f@SféWﬁ%mtaﬁt@éh@é%r 83soci ated with
the nodul ation of H3 30 receptors’' neans di seases
vvhi cIn ztpﬂéfebﬂ)lé ﬁ@attedle&ﬁﬂﬂeworpﬁ@\iﬁﬁi eﬁocbazteatmz@thlmdlﬂm@fof H3

ece t rs ttgsrt% obem me{a%e Sse Sdror}l(l:é) a&rome an othrf]:f) E
f M ted obesi ?@ bl e S z&?g

deomd@tsomth@bemyéeag@spacmﬂymhfﬂgedk\l zhe| mer's d| sease
dermentia, age-related nmenory dysfunction, mld

cognirhik Qe (TRAHEARAL alsE PAeS iovlﬁl a%faée%'tlt:al Bhlp® Eﬁlbﬁmcomprlsm ga
deficit hxgeract|V|ty di sor der neur opat hi c

pRmpoun gy defived Hhoye pagd ﬁPh?ﬁn@"rCﬁ‘t‘tFFéﬁY meaf@bl?ﬁe@%a@dfor adjuvant.
PCT/ EP2007/ 050279 -30 Parki nson's disease, nultiple
scl eFoshe, thetinwelkition edlazd toesmposabs Zﬁtﬂﬁh%h@ave for use as
gwpaé) Séca(l)ly aﬁ%\fe salbs%ancr? & rpgr Cél?)ar 91 as éheaz? e
hnmhuntmgﬂasmhwanwakﬁdn@ywswhkhmgymmnmu@bwuhﬂnwmyduhﬁonofH3
gggﬂgﬂ§es congestion, chronic obstructive pul nonary
ease and gastro-intestinal disorders 51n a
preferable aspect, the expression di seases associ ated
with Ihﬁmylpf‘aten@ﬁdafwmetheﬁ@@ab%feéaw%t&adp@éO@éorabégﬁetylent and/or

ﬁﬁfva’ﬁginl oF dssémg Wﬁg:h(asamémed With tH@ﬁhol@lhhﬁbn %ﬁHBﬁ@ceptors which
orders obesity bein eci.a referred
Attt AR iz B ab R oA Gftioun of
ﬁnnmdnsl tioi ainﬁnmmbqan ¢ sif aigmal. Aannqhodtﬁd ths trdatinenedndbopevention of
eutically acceptable carrier and/or

Q%ng ﬁﬂ@% % Further, the invention relates to
conpounds as defined above for use as therapeutical
act i Vee Byypaifomfsader jekytesite thaapseyt samparaidsrnd fempuly b ey %ﬁned
sbhstranGe &eﬁt@f[enft B&d/of p&@éﬂfﬁﬁtof@ﬁ&éﬁﬁ wRIBW@Ohds8Rated with the
dlseﬁg, are associated with the nodul ati on of

geg éeﬁ?ﬂnénother embodi nent, the invention
relates to a nethod for the treatnent and/ or 15
pr evindddonon theadn seameseltes chtharese afsnepated ofifor mutaleas defined
dpq}é 8%18? eg)arat o?%gemecg nts\ql{u]ll t%la tliegﬁlrlé?l(? Qn&/%FB%é]CV§1g[§on of diseases
wab@m@sswlated mthﬂh%lmpdélaaom A reespiegs. dheanss pisgomprunds of

R e zIsQfeﬁB&?aﬂorV@ %rﬁﬁ@?re@ﬂfytl@ﬁ oPFHRYRANERR & the RESAnY and/or
is preferred. The invention further relates to the use

BIeVeHingafwdssitris Pisferisda | as defined 20 above for the
treatnment and/or prevention of diseases which are
assoFbualechont,tthe pilegent invention relates to the use of a compound of formula I

HHE Pcptave sggs%gnces for the

for the manufacture of a medicament for the treatment and prevention of obesity in a
patient who is also receiving treatment with a lipase inhibitor and particularly, wherein

the lipase inhibitor is orlistat.

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

treatment or prevention of obesity and obesity related disorders which comprises
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nodul ati on of H3 receptors. In addition, the invention
relates to the use of conpounds of forrmula |I as

waledo7ngxs40 above for the preparation of medi caneet/EP1007/050279

the treatnent and/or preventi o of di seases which are
associ ated with the nodul ati on of H3 receptors The

?(ﬁrgmg{tra?a ! a?hj ﬂ%‘?‘%ﬁ%futlgagly eﬁfeéﬂ‘Ue %nj\[ou?n? ?ﬂ e&ir{lﬁcgi %?(?rdgn%rto formula

hindgoorbingroavarssosintion mtheasﬁhtegapmsthaﬂeﬁﬁfm@@ amount of other drugs for

Efé&%éﬂ?rﬁéﬁ%ro? ob@slﬂ oP Ez?c 1sdr@é{r§§6 ’th%'f‘ tdeihdt ﬁl%y ?R/e teff@ctﬂé Felief.
“"a_conpound | for the manufacture of

ﬁ%qbéfa?féﬁrt drpgy mf:}h‘éett}"é é’ferféﬁt maﬁt& tBr BAPEFSLIF ARENGY haaﬁééliﬂtl?ltors

bdlecBive fadtofint rewpraké ﬁlhﬂhﬁo@s ¢ SSR‘B) aﬁdl’@eﬁt@ et @ﬁﬂﬁhla\m ﬁlhtaaohsm of
erein

i.itor and art Cc
1@?%3%5 q"ﬁ‘?ﬁh“ﬁt{"&s °f %8¢ F"il%‘lsa# g "%%’Vg a%%”“ﬁ}P%‘%? Snolipasing
papefage, sepheobilec Sinofltanbheuyprdesentraionvent i on to provi de a
method for the treatment or prevention of obesity and

obest |- [
2003 TR A BBl o SO 588 it Rpanic o g e

rHionapi dippsee dp1 Gragmlegasiricand msnereats lingsesoligfoura@ple orlistat and
ﬁﬁfﬁhﬁés?%s&rﬂ)eﬁ%’tf A, l@lateht {C\IP 43t99’83®8%1iré 96‘teﬁ’tr 1nﬁﬁ>t$tﬁi3 bl d;b
a er apeutica effective a er ugs
Hiph e i o BBT RhaE o L. 807 prlisefisaB e SER
hirabgdnaget belipgdtay Oghardipatdiahibitess 1ndhdcef1 classStficompbend
rdr iyncl 10 t n

g(grg%[oggr ﬁ%%grgg é& Fé{iﬁaﬁg}lggé SP,%B%CQ% arJ: Jin{gl ég%sse Ir)fo(%rh@t 0 (ﬁ&toh et al,
1 Bpt Hiegteim hlipdse ovhebi{@SRfyrs alvd t@gelrymr borand lspasq:rmhdv@rs for

E‘%hﬂﬁ@hés%fﬂ)éﬁf in IRRMYat{oRhL Pa@m gﬁ&dtf%ﬁsw @"99@@@‘86 (&tikans
of t'he above agents nmay be eng npassi n %arate

Bhajgweey tigrisdnce. |%§etp£rh€8?f§ AR CkT ized mothat Rehqvehgen
subspasel withohé bomord gf)&{)]§thhﬂlnﬁﬂimq1dt?&|STM!eﬁ1h “a &e inhibitor” also
0 |

SRRRRIS PRt Pt A e ble s s Rkl BE” e g ivase
onmiibistrapregmably Gefeds FD‘$ tmahydfahpﬂﬁﬁn rAdpedisiratidh & a Rataped tically

%@eetlée ?‘ﬁgmgtgo% aacr ? g&co&%}lﬂg l% fo?{nu?afl 1h|0891%%§a110n or association

Inis m crob
it adhqtruamvélcalﬂsseffeﬁ@vqaé@wrtt ob tetighydrplip sefenischreaia :Vpreferred
lipstatin. Qher |lipase inhibitors include a class of

go n”pTPétBﬂl ydESpRmfh ){oﬂh@tfagrlg E?n@)@n asmpained hé‘eﬁ{]l%r the control or
ancli 1 cins._are a es, O 1 0
RS IO PSP P BB RHE 5Pt 51> %ﬁm 3b0fh ssucd Juiy 1
p%6ywhrchlmdmnﬂscldsmecessﬂmfm makiag bdistat Abd ExSiPateat No. 6,004,996,
t t

L T
plmar;rmeﬂglca}@mnmts arei desatibied fortexampleay IhtguetipaaPatent

bR RO %/bb’lﬁrh%d%dm)r/ @IQB oAmﬁtlémgrdc@QEsbﬂo} the epreparatlon

ases. The term pase | nhi bi t or
%%rﬂlﬁtat:@etdilse@mm%lé%@ﬁaaﬁa@ng épplécaapn% ﬁ‘é@@%@%@ﬁr@d@S 359,0

Teest7e0 M3 higaseo semhodi tor” preferably refers to
tetrahydroli pstatl n. Adm nistration of a

accosriny il derrae ol n B RATIn . SETRRNEDT i present
wivemticn mhkadaﬁmm taredazlt liyniefifte CARPNZS taaminvrexohmphechloral,
Lﬁbﬁé{%ﬂ{e‘? Lio@(‘%e@%éﬂ}ph&aﬁﬁ&? B{JﬁIIOIPYOnP Eﬁgﬁfhreﬁ%rmine, clobenzorex,
cloforex, clominorex, clortermine, CP945598, cyclexedrine, CYT009-GhrQb,
dexfenfluramine, dextroamphetamine, diethylpropion, diphemethoxidine, N-

ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex,
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Tetrahydrolipstatin (orlistat) is a known conpound
useful for the control or prevention of obesity and

whypensisps dem a. See, U.S. Patent No. 4,598, 08BCT/EBRN®BA50279

July 1, 1986, which al so dlSC%?SGS processes for
maki ng orlistat and U. S. Patent” No. 6,004,996, 25

| .
Ml 50353 APRLPRCL ) PSR Elgpeonerc, o
oG oRixt m@taglfgpr@rr@@g,dnctb@mph@am@n@amﬂr@lep‘nn norpseudoephedrine,
B&Ht@fe&%HeﬁHﬂetpﬁfn%gﬁ%henﬁ%@ﬂakﬁ@%lf%ﬁ%rﬁﬂ\geopﬂ&%ﬁg ltoaﬁf'(‘)@an%@e

dition processes f ara

Bicilpisrdimgpabagt. sbrgamins. sl b Shak 7,9&@9?&145@7& (SBERRRFE)-
Relid¢ plan0exties (e. &) PEBPandSBM 30338589 phérmaddudéhdly46&@ptadichalts
ggﬁZ% 495. 30 Suitable anorectic agents of use in

i nation with a conpound of the present invention
i nclude, but are not limted to, APD356, am norex,
anp hivsist egirable ampbaicagenie areaitmkﬂanéne, b'mnmmhemtamdmentermine.
bupr opi on, chl orphenterm ne, clobenzorex, cloforex,

cl 0”5151%%616@41@ s%ﬁftgﬁlﬁ@eu%ﬁﬁ%ﬁors%f%%@%%ﬂ§atlon with a
CYTQ09- Ghr b, dexfenfluram ne, dextroganphetam ne,

ggrgp(ﬁy]dqudb? Bﬁ:sené] grmqtg%q Hskdgi ﬂl@xeﬂpg gluvoxamine, paroxetine and
sdridylirpitep RdFatsuticeiMpatc st ealtsfpgitdfur am ne,

feni sorex, fenproporex, fludorex WO 2007/ 082840

fPSrT]{ g rpg %ge;aég%g Oi}ﬁ% té]tngﬁl% 1%16 ﬁ%@lwgﬁo% fat 1nclude but are not limited
toegx:qwhhd:letmpm agva st heg i A19604 ef enor ex,

nmet anf epr anone, neth anphet am ne, netreleptin

nor pRUGQERRRANPRENd oPRIMRIELXin (ROFRAHL MABLEASH N8 edicament for the
hennetrazi ne, phenterm ne, phenyl propanol am ne,

FRMeBF 3d PIEVGRSIRALA APESItiith & PRUGHT H‘@O isplyetegelvigrAysatnyept with a
%?J iBselcSHet ififvad eet ouﬁcéﬁsﬁﬁﬁg ga4 hgdsa hileixdr! @ﬁ&ndr@ct@ agent a
1

d TVB0338 h t I bl
SRR G TR SR ERLE S S

ﬁmbmam@nnnbpdnﬁ@nmmb&mtna@dﬂmhentern1ne Sui tabl e

sel ective serotonin reuptake inhibitors of use in

co ”b*rgéhé oftnd Bffm&l&ﬁ‘adl iRfthd BEnPRESENGS d 1&1}5%31@&%8{1 for the

inclu uoxe ine, uvoxam ne, paroxetine an

yeatmesf arrﬂepremwpawéphﬁ%m P paiqny “@@déﬁﬁ%tﬂcw@aﬂ@tment with aa

Ilﬁfﬁé ﬁﬂﬁbltoﬁupﬂeﬁéﬂt‘tﬂy a8 nétsanlyBAslipsatiAlik ake afrebREAIS |tl$é1ﬁ)1@§ent

body.fat include, but are not limted to, growh

HYFHiHe agoni st (e.g. AOD-9604). The use of a compound

of formula | in the manufacture of a medi canent for

t he Ittis Atrthenpredrcedprbgace nt pronidefa nodibsed dftréatman patprevention of
fI ‘?11 %E?Q 8{0 Cﬁ'sﬂlhrp@?ehggﬁslﬂ(ﬁ?@:eteﬁ\ﬁeﬂ%tﬁs (P&'I%lﬁ]glg})ﬁ%man which

mmplbfre@ BAMITAFIraginn @ﬁh@fa@l@ﬁaﬂy eéfegt@{e@mqmé 012:,@?@119%&11 according

foefépltnﬁiﬁq ih @Bﬂn@iﬂaﬂf)n o@ Bgoﬁﬂtl(ﬁg@/ﬁﬁ alth@h e%ttl'cfﬁy e?fe@@ve amount of a
i s a SO ec

tabaoljismo
Ei? 358 HHb 1F9¥v%4¥f1FIHﬁr%Y’Tﬁ’€r%% thedpage @gﬁ% 68 %ﬁ&ef&h%?lmﬁia&ni Also an
bbye&thﬁ t}[ﬁilﬁuérﬂﬁnug theahetRodredd Sariiidtabb of folr fige suhﬁﬁaierdﬁmtseparate or
an of oqbesjt

wh
ﬁeggglfl)t%ﬂ? I}J%gatt%n a\&om%gnfgaccopcﬁn fo & formugl II and% hpase inhibitor,

particularly tetrahydrolipstatin.

It is a further preferred object to provide a method of treatment or prevention of
Type 11 diabetes (non-insulin dependent diabetes mellitus (NIDDM)) in a human which

comprises administration of a therapeutically effective amount of a compound according
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20 lipase inhibitor, preferably with
tetrahydrolipstatin, is also an object of the present

WO noogrgisan. |t is a further preferred object tPCPER20TES0279

a nmethod of treatment or preveption of Type |
di abetes (non-insulin dependent” di abetes nellitus

) .CO [ 1 N 1.0
LML o BB SR RS PTGl o
aitiedrdegaRst. t o fornula | in combination or
association with a therapeutically effective anount of

a | TRagemi- ARl idefic g@% t jefed t%rdanpo\Mﬂﬁg ﬁl&tédhfoﬂﬂﬂp@g%
|nhlb|to‘E1pi et rahydrol i pstatjn.

EHBISIAG 8 %agtorw%%%aﬁplaglﬂa&@r(?@dgﬁ oot lt'fl@.net(ﬁ@ndla)
smdnhletlﬁeezg Uﬁguaﬁenaguimeas metfwmm@mido@ha@dmnﬂl thé fiked; i )N

sulﬁongﬁltrggg sual as g?l ?1 %qm%erp rl] e a(ra qargg tg Pmderzgac?t{ol Sglyburlde
@DiaBetahend pheelﬁlm 4)e1dorrsb}f@1c5ﬂu1te@s Spllcb‘as d&egdimast (youdliof repaglimide

ﬂr%&lﬁ?% e B )eglfé A 8(%%% 1§_¥@§ch|z![ @Wa@%_geﬁqgﬁ)m@ 6) DPP-IV-

non- |nsu etes nellitus

dRiter Wﬂc&lﬁls 1@5@3’47 i(xiddackipin)n MIt-O4 5 YIS H 18 (Saxaghptm) or
GBRPaR e iHealiey7 E(fﬂﬁl%lhha\/se a&mtlﬁﬁ sith 2 tl@@éﬂh@pﬂ?ﬂlds dlsclosed in e.g.

TS TR il D N RN

trhgrta]p(@l;&a:tb;ahﬂyh@]ﬁlfeectlve amount of an anti-diabetic
agent. The term "anti-di abetic agent" refers to

CoTDRHI PRLEGLE LA ey 0y e SHESHEL A Bl
slggqlt@nq:CtLléz@p@ra‘(eavémea)lgl ad%ngmjatﬂqmoﬂ g ¢@énp0Lu)nd accordln g to formula

DGR SR BER cfSct VB h@LAT & dnndC@RhAR@)entand the
l'ike; 3) sul fonyl ur eas such as gl i bencl am de,

gl i |r|d amar i de | ucot r ol | yburid

(i 2Bt e ot arampaund prmdi g egiGrire e SpdithenTor e

radteght midigre(sttianlof Type Heﬁx&gtds i olpatichpmands aijq reacidink m@atment

| | nj the |ike
th%ﬁag? \?Ff ﬁ%\z%‘%tggsraslssosgtsﬁlc &t Oﬁ%ﬁ%% 1§1v %gr i ptin),

I\/K 0431, BMS-477118 (saxagl i ptl n) or 10 GSK23A and the

| i kelt iy fugthge prafeyeesleo fo/piogids aguethod f trepsmenhgyquaation of
d; %ﬁid@ﬁl% ih 3 henfhn Wi BQhp8L2 §d1*ﬁimstf"d‘t‘i‘3nto'f'§ tlllérgl?eutlgally effectlve

a- G ucosi dase inhibitors such as acarhbose (precose)
APgrRE 2 6(05}%85)'«10005%%% rpuks] ingogpbingiiogigragtocition it a
theypieti ticilly effedtive an@uhoel Alspid &sasringederabove for the

si mul t aneous, separate or sequential adm nistration of

a Conpo %énr% %ﬁ%ol :@1512%% en olfef&‘lg @ col]iﬁ)oungpg%e%teg fra m {he ~group

therapeu I Ca ve anmount o
egeiting The huk:elcmif sequestampie yweh asfchplsstyranane (questrérg, colestipol

f@%‘i@é{l@)‘: L ﬁleq{keaQ)rﬁM@ %@Hjédﬂ‘lc%se iEbitdds @@Jh%%or@&gatm (lipitor),

prevention of fi‘/'ll)" di abetes in a patient who
aqrgfastaf@t Eharealy é%%t%ﬂ%scolw Rrhvaaﬁltlarﬁpi&vaqhgbeﬁwag@f@hfzocoﬂ
hisd fhleSikeAB) Gl ES0lQbsdPEoR iSRG kitheRtek@iibk tand$h@like; 4)

R RRRRO S50 SRl SabobT BBoH LR BB AR ggmiss sch

berafibrata) @knﬁhnnpf(lspid) denifibrg¢ (lgtidibnberhfibrate (bezalip), and the like;
Bﬂ%o%?gtléhll sgrﬁl{hleyls ﬁfh lﬁ?otrg ¥ifth as niacin, and the like; and 7) niacin receptor

agonists such as nicotinic acid, and the like.
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amount of a conpound according to fornula I in
conbi nation or association wwth a therapeutically

webdoeosisee anount of a lipid | owering agent. TheT/ERIONT/050279

“lipid | owering agent” refers_% _conpounds sel ect ed

fromthe group consisting of f_bile acid

sequ .

SoroBRb LA hRePuaRe AReFlM R HAHLN: (AR A or the
HIVIBlt@oayus digpdrateeorispdiieb tiglndsnig i htiersofan eomypmingtaceprding to formula

f hiPh t&fapeuu&d% Ieff@&fvéamrauﬁb@fyaqgﬂla Jovfdrihgastat i n

esco , pr avastatin (pravach , Sim7aStatin (zocor)
and ch ter orptl n i nhj
Sucnt i %@uniﬁgfomé?ﬂ he PRnUigeE ?ﬂﬂws&%@t for the
&Hﬂhleﬁﬁaﬂcbple&tﬂ’cﬁpldﬁ ,dyslfﬁ'laeﬁﬁ& in atqﬂtlbthewﬁd isalso Dgceiving treatment

ni sts at e brozi |

zvlltﬁR%lé))l(gPO (%18 erng,tlse a E? an ogﬁzt of re enbr aFntl?Ibezm | p)

and the like; 30 6) Ilpoproteln syntheS|s inhibitors

s uchltasa fiirthet preferad qbjest 14 Rievidg rdngthodphiceatmeric@ptroyention of
e diSn M HuRSn Wh‘fc‘?it do éﬁ'lséé:é(gmn?sﬂ‘Qtﬁ)ﬁ] 6f 4 {hié@a eﬁ(@aﬂ effective
07/ 082840 PCT/ EP200 Al'so an object of

ﬁm@umrﬂfélrﬂorrawupé at:wédlﬁéﬁ% fymada bﬂ@scembé@dloawé@és%m@ Math a

HHerpet BOGQ eFecte pRlbah Coftin MeEdkgRttbMiveadamii st ration of

a conpound accordlng to formula | and a

agent e - B haFiSidEalaP oo BF Rl I s ph et reters o
oEmpé Erots lﬂﬂectcﬁ framntbdigoampernsiftorg aftie An@lqtmat eenvertangdEnzyme

?A@E)eﬂﬂﬁlﬂ{brgﬁlcﬂﬁﬁl r?[%hg&?hflg eﬁsﬁ) Q?}gt é\fﬁgeﬂ)s elﬁhzﬁﬁﬂ (vasotec),

ecel vi ng treat ne F)
fsmereh(app et dsinppil (mr@s‘@h@es rHi»équaml (WIV?‘S@ @ermdoprﬂ

Ed@%ﬂ{a@[&l) Fﬁﬁﬁa@ﬁﬂ @&c@%&jﬂ?%m}iﬁﬂ%l@ééb? eraadﬂlapﬁa%@h() and the like; 2)
reat nen reventi on o er nsion 1 n

ARE RISt RrecBlor ditracs by Tagtn AR R R BY bty o pyertan
etfeﬁemt); eesaiamDWvhprof, lasactanpoamar) agehoisdiang niicadie),malsartadn

t o&a% x lﬂlt'&%é F]F y%g ﬁ?rc'e%%cgv@ﬁlogk y\'{perlPﬁler%por central) such as the beta-

era
adrenergigpdockersgnchediag eeebutctold secgnoh, dtanelol (grpemien detasolol

AQLRhe), BlsopIAQLHREA St%HE@loi &‘ﬁﬁfdlpgnégﬁ%iol (fogfé%o? foPBrol-XL),
conmpounds sel ected fro roui consj stin

naIQt (eprgpis) C@ﬁpg}qlqlr{g:vgﬁk)yp[@do]@ orskenh presrepels! (1ndera1) timolol

(Hl@éklzldtdﬂg ah@ E}ﬂszlﬂd@r aubha(/bah adhaic KedeRfIhtlh ding 2RALEN (coreg),
V as

|
FPERRR ooy S On Tl e BT ) drsbERRORTdee ipslydggprazosin
pemiprasp,rddxaddsin («:@I\dﬂaraé urgyazosjui(hgping | pheaegibprainipe (dibenzyline),
%’d‘lh%nﬂ(k o(‘e?l&qhé%?% re @Q ql(%{lﬂﬂlr iglgél%%y fn'é?um%% g!l](ﬁrell l§ﬁ)rel)
dine SRmelnacsserpine (sspaiarandrine fikeselphardadrenersic blockers
Mc%é At cﬁagr(gl)ciorﬂeQSQBBﬁﬂle((‘éQtéﬁi%ﬁ)) %uatrﬁlb&lzs@g\@i@m)

I
Wé?’?é‘"r S(t:%leélv 3& ﬂiepf&lﬁ %VﬁselolPﬂ%%Wt(Vaﬁdﬂéﬁ% )l%caludmg
hf/tﬁab@ha(a[ﬁléisfoﬁﬁe)lr gillmo;?cﬂlogkmmn) l&gin:ﬁdhél Gatpedditaalahe like; 5)
Sectr n ol nor . ax
ERER Shdand BEREH Singhd EO Al Moin BT EBH BreI iaing (pfep i
metdgpnol bihagifopriesdipine (caplia st Xinjfedipmad ptoshrdic edgamn disoldipine

g%ﬂig}' td(ﬂ en{ c%f’cfﬁe%)) %rP%zﬂ'Eﬂ’ gl%epn §1}’ 'aﬁg ﬂf%]lﬂiepé)olsfuélgws Qlich as
irides @éfl an%qifédéﬁegﬁ»g@ltml@@k@ng hydrorlaraibiagide Vryirpdnril,

(6Q6882), chlorothiazide (diuril), chlorthalidone (hygroton), indapamide (lozol),

metolazone (mykrox), and the like; loop diuretics, such as bumetanide (bumex) and
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| abet al ol (nornodyne), and the |ike; alpha-1
adrenergi c blockers including prazosin (m nipress),

waloooangsium (cardura), terazosin (hytrin), PCT/EP2007/050279

phenoxybenzam ne (dibenzyline) 25 and the Ilike;
peri pheral adrenergic-neuronal %Iockers i ncl udi ng

Yy
g%g%?tgag Qa%)? L‘tﬂ&gw acﬁxg(ﬂa%ﬁlﬁ %J{ggm ﬁﬁﬁﬁlb(ge&g C?rng r‘ﬁhe hke
b@t@wgwrpamrrg:dlutﬁtlnglnahwmgwm@mm ((Iadamwét fyiamg¢rong Giynfénum)
glﬁﬁin%ﬁlrcﬁﬁl)s (alﬁ%@@é&eﬁ?d t@l\é’fltaﬁl@ﬁidme (s%nﬁé@fﬁ‘ HAE HRAIKE BNBXdsine

[ ood Vessel ors’ (Vasodi | ator’s)
erequm a?f‘glnhrwt@r%v%dﬁ%g PapFeL ﬁdﬁ@)ser rAnddhe kg 8) Neutral
Eh&syebrigan: Jnlﬁbﬁéﬂsdihﬁladﬁl(ga"ﬂ\asfle@m 3 rfFﬁtEh%t },itke;79500 (@&hdoxatril),

ayr

AP UHLEO PP a OB phing et k- B BTAERARHED and the ikesana o

Edgothelir Aptagmistamaiypiimetetacsanttih 1BOH61061R), ASA8 [KiSnand the like.
(procardia, adalat), nisoldipine (sular), diltiazem

(car glsé %mobb&ﬁ&fatﬁgfﬂvlent%nsﬁ Ribd ke oﬁ@tg dEsla béd {ﬁﬁwe @ the

Diuretics s t hi azi des an th |a2|

SeHEBCOUSHEPYIeRy sPAnAnRIAdaHBIHREY ol mmm& ageqring to formula

Mhied OBiehluticallly @ffedtive amiod Bt ¢t ahti-hypertehdiRy 4daad. i done
(hygroton) i ndapam de (Iozol) 35 net ol azone

bu me{l‘g?]?l%f g%ﬁ%?g))%llngﬂgf %8101 ggs]%tglagfsabtur ucth a medlcament for the
RETMERPOOT 10802168 of hgherfensios emrh getidhlt adiox) alsetdeeigingieatment

)

OB SR G B SOSTRER e AL b

(m danor), trianterene (dyrenlun) splronolactone

(aldactone and the ti amenj di ne ncon% and th

| i ke ggscry oNe thegRIPpRYNdi9& qrﬁw.labl g} eir IPHEIIWW@”HY
tﬁﬁl‘élsﬁl&s ﬁd@l@ﬁﬁﬁﬂﬂabl@iﬂﬁrﬁlﬁ@olb tika pré&ertNausgerificBlly, it has been

F@&ﬁlﬁﬁﬁ%’t (7 G0 G P B b bRy oo GRGBRs 3 receptor (H3R)
fsthgoriphand/ or BRersd d®niss. asi dotril), UK-79300
(sanpatrilat) and the like; and 9) Endothelin

Ant agRDlotb il ek 4ok 8508 NG AR, HTRARHARIAL 1 AROBTGR

SO an obj ect the I nvention 1s
ﬁ%ﬁh@ﬁ“§§f§€§6ﬂ4ﬂéd above for the si nul t aneous,
separate or sequential adm nistration of a conpound

B gishg with T RI-enetH@hiktamigk @ t her apeutical Iy
effective anount of a anti-hypertensive agent. The use

f d of f la | in_t f
rect SARRRD! Por Pl PRkl PRETSR Gy B KHERRO rftmbranes
peperetl @ndesoribécninal gpah dsen K, Whkitd, S., dosaniréc@003)igPharmacol. Exp.

i OBR 30%93@2@@ anti - hypertensi ve agent, is also an
Eﬁg t o% t e present invention. As described above,

the conpounds of formula | and their pharnmaceuticall
15 afBappipriatesgauat phasedsang{ ol hHPeLp REfteRIE giag ancubated

Rith ﬂl@drédsﬁfg cobp@giatibfabt ?CL(RD(& M;&ﬁylbﬁﬁﬁnmé @UHﬁirbﬂﬁbrlﬁeh@) 10to 10
r eS I.nvent.l on
SRR B e i B S B G E NnaR PP Fnd B rsbATRyE:

Vieeh filokthonmadih ydrebromsise CHI0rmM dinaltonicentoatidey. The incubation was

f
?zfrgl@& %Pag r&g&ﬁ & ésrég}ré( \(MR tdﬁéﬂ;& %&g&%ﬁg@ﬂﬁg ﬁ) 1};1%5 H‘dhlas) The final
volume in each well was 250 pl The incubation was followed by rapid ﬁltratlon on GF/B

filters (pre-soaked with 100 pl of 0.5% PEI in Tris 50 mM shaking at 200 rpm for two

hours). The filtration was made using a cell-harvester and the filter plates were then

washed five times with ice cold washing buffer containing 0.5 M NaCl. After harvesting,
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Sat urati on bi ndi ng experinents were perfornmed using
HR3- CHO nenbranes prepared as descri bed i n Takahashi,

wa2007Tokiss@, S., Kotani, H (2003) J. Pharmacol PCEEP2007/050279

Therapeutics 307, 213-218. An %Fpropri ate anmount of
menbrane (60 to 80 g protein/well) was incubated 25

w tkﬁérg%ﬁe@ 9 §5°<'E Cﬁ?g() %{1 Ofgn gfe agggd?%ﬁ}tﬂla& fluid, (Microscint 40,

h tam ne roc1or| (o 1117/} o
mlcgplsmu cpfle Wblul)rajldrt@e mgudmferadnpm@mtwn e ﬁltezows fegmined in

PM{%ﬁﬁtN?fcoﬁﬁ]teg aftB) Aakil\® Kﬁyﬂlgﬂe§ FRMD Bodishy d6eHR T Sem

(5 final concentration). The incubation was

ERMeTEWeout at room tenperature (in deep-wel |l plates

shaking for three hours). The final volune in each

wel | Bh\ﬂﬁlg&ﬁﬁfelr 50Th® Ths HgapHoN4 was 5 hovil M‘gél.‘jx BKM,O ppi Tl4. Washing

bty S8 St it Faghing BNEMERGSaROEET o 7

hour s) . The filtrati on was made using a cell-harvester

and Inderegt theaspropieat efaffweiteof HeR invgess hegenistsvwelve mmegeasing

%I{c@nﬂr&ﬁ)n‘% ol gﬁ‘{%sfmn@ 40 gN/f {£6.3 ANt RecRd2 Hﬁgis were always
After harvesting, /082840 PCT/ EP20Q7/ Oé)

tegigd i eorppelition m%%g g¥nesiineats B eneypragg ofihs, uﬂ%hHRé CHO cell

ﬁﬁi@i@ﬁl @@)mﬁrialtd @h ot oflptidtein( &k, fppScﬁdélﬂﬁtatelf!,Djooqﬂﬂ biA G %)f RAMH at
raal

th t
K P oBeial B hutce PP Bimap S e g i oo-ver
phakimpresdnee pf HH (@ of Methtylhistaoines | aM 264 copennatatioioenkd). Non-

REE T B SRR B & S RRERN Hhtip it Blfefyhisamine

fihydrobcamigiet 7. 4 and 5 MM MyC12x6H20 and 0.5 M Nad pH
7.4. Indirect nmeasurenment of affinity of H3R i nverse

agonAﬁ‘iﬁm bued wRrd leGEE &SI i€ SSHeBR 4rainl 1ﬁﬁﬁlpﬁéﬁ&£}Cﬁﬁlpounds that

R 1?%@?@& Gt TELRBM B3 ahs i HGf SREGFEEHED) ( cetermine

&4 inga Bmmbdlarte)ncﬁxpélhﬁeﬂ[tu KinwtieRalcHaxedeldm 1T bakadenn @lmen g-

EEBLERALTLS, A SRR 198 B ARRLANL 8L sm-310.

hour at roomterrperature in 250 | final volune in

96- weh¢ competngls of Hegiressahiaeensfon3ph Ryt veluis withist therrange of
ﬁlélou@ Y NI R@hb KR ﬁ@@mﬁlﬁ/labfe@é}alﬁ KedboNaM 39 %‘th'l@O F’H\/I1 dh@%hore

determ ned usin ol d e cess ol
TRRIY AT &0l wt%%ﬂ}w%gs%rﬁhaéo lopsnafab %ﬁ%@%ﬁ&%ﬁiéﬂu% for
E(ﬁﬁé efbcadd ddnfongleofraapanédtaiveationn dupl i cat es.
Conpounds that showed an inhibition of [3H -RAVH by
nore than 50% wer e tested again kg( }t’ermne IC50 in
a serial dilution|experinment. K e callcul at ed
from| C50 based or—Cheng—Prusott—eguat+ony( Cheng, Y,
Prusof f, WH (1973) EBiroglhdm Phar prd¢81 22, 3(099-3108).
The conpounds of the present invention exhibit K
val ues within thelgangee.qs 20 abgut 1 nMto about
1000 nM preferably of about 1 nMto about {100 nM and
nore preferably ¢of—aboot T T1im apout—301nM The
follow ng table shE¥He&4ur ed /§1 ues for

Demonstration of additional biological activities of the compounds of the present
invention may be accomplished through in vitro, ex vivo, and in vivo assays that are well

known in the art. For example, to demonstrate the efficacy of a pharmaceutical agent for
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sonme sel ected conmpounds of the present invention. K
(nM Exanple 1 54.8 Exanple 15 23.4 Exanple 64 8.9

w®eononsisa@t i on of additional biological activieCEEPDNTN050279

the conpounds of the present 25 invention may be
acconpl i shed through in vitro, ex vivo, and in vivo
t he. | e,
B4R By Ehlo 0RO Lo OBtk SRfrRIR S,
fitheropger200 ise82 810 reaFd Ersmi@w V8D zsrlgypertslzlyt:mdemla and

Bﬁ%@éH&ﬁ‘é&Eer&ﬁlao@l%%ﬁd(mﬁ & 5@53%%&9 walders such as
di‘abet es, n rome X, or ~atherosclerotic di sease and

rel a dj ers.s pertr glycerldema and
hypeﬁ/@ﬂlﬂ f ey IH%‘?%JJ‘H% ‘?/\‘:?Yﬁ Sassays may be used.

Met hod for Measuring Blood ducose Levels 5 db/db mce

( obt db/dbdnite arbtaaek&om Jacdson ahlpxrrbml,es Bar HeetydopME) ke bled (by
Qi'Eh rggﬁe& tg{f ¥eln?£ﬁ({]§rr %(deac%{)rdti% ég egg@ga?ﬁggﬁgﬂlcose levels.
Theyara ﬂesed@gelh/ (byghvage (iby plgwaag@monl jaaqghlstabﬂa@elutzlﬁ):mth yhe test

@&ﬁﬁwrﬁp&?ce\ﬂﬁm £r @o Wi iy RetHi€fdint, BRIREURN A& Q%'%ﬁﬂ Yy eye or
for 7 to ays. At thls point, the aninals are

Hilarn 36‘;91@9%‘1 gpcose gVels e dFtebngsl ood gl ucose | evel s

are determ ned. 10 Method for Measuring Triglyceride
LeveMethvAipo AMeat e o Diddlatenied LEvadm Jackson

Laboratories, Bar Harbor, ME) are bled (by either eye

or t ' : e rdj

cer P 3B (o0 RUBEACRSE RIS BT HBT M HEOBted (by
githeagye @mtaié vpharrhgieupedaicpydingiomgnaleat mem gdremn tnghyperide

S. I V 1 maceutic CT 1ClEe) w1 €
fehas. THes Emmﬁr@ﬁﬁg e hBA pfhfaf doehBcalld a Q&)gﬁabl RRicle) with th

aninal s are then b (F:]al n eye or tail vein

grrosmanRdtoneg Aybder d& %@@18 bfraén@éks arethga bled agaip fhy gye or tail

{@an, Maastin aglydetidéfeotiesicelke@kmidel s To determ ne
pl asma HDL- chol esterol |evels, hApoAI m ce are bl ed

U A i e

dally vvlth vehicle or test corrpound for 7 to 14 days,
and Thdntebhing phasmaH@DEshblsviered lavely. h AR\ Pliggsara bled and grouped

@/ﬁﬁlegﬁﬁfgleﬁ ﬁ?%laﬁﬁ'@ﬁﬁt &l d?éstera-lhgveﬁfso ThO Hﬁé@ar@f)rafl@ rd%gdaonce

I hei r @ armaceutically acceptable salts an
YHeriEh ¥edyiclpar GEeampoupd doichAivek days, @ng thanﬂ?Ch@n flts:rfﬁﬂ%wmg day.

phahiRcaulyzéBfor PIBPaR@tit@ds for enteral, parenteral
or topical admnistration. They can be adni ni st er ed,

for exanple, perorally, e.g. in the formof tablets,

coat %ﬁe Eo%tféoelinsdis .09 foargl%?asrr(m Ql% gleﬁ‘gﬁilais'rggéeuggalllgtalc&%ta%?e salts and
capsul es, olutirons, € S1 ONs ar suspenst ons, )

etars adrl he used gs miedicamen s o gnim fhesfapp o phaniageytical preparations for
enteral, parenteral or topical administration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine
capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils.

The production of the pharmaceutical preparations can be effected in a manner
which will be familiar to any person skilled in the art by bringing the described
compounds of formula (I) and their pharmaceutically acceptable, into a galenical

administration form together with suitable, non-toxic, inert, therapeutically compatible
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parenterally, e.g. in the formof injection solutions
or infusion solutions, or topically, e.g. in the form

wo@boogiogasaent s, creans or oils. The producti on pET/EP®07/050279

pharmaceuti cal preparations cag, be effected in a

manner  which will be famli ar”to any person skilled
t
d]ld A}ﬁlgﬁﬁ Sa@{enﬁ%%tﬁgﬁlg%%gﬁ}?&%%ﬁ tful lgagg}lgr%éaé:&g@ %chﬂﬁva%
[ nto a galenical admnistration formtogether with
sui t ablfable qaeertrpateidals pgarot onkynRerapEig caTEiar mategisliphittialjoerganic
U@rl&o@yepﬁlg StflisPlef /CJGZEPDZIQQ HhQ8R2dSE stadéh &Oddrgfat‘i’&es ket Ckalc,

carrier, materjals and, i f desired,
DR ASERR lrscsaits S RsRd 88 cagiifriapedaly fﬂrﬁ?té?ts FRpIH tahlgls, dragées

achadtgelatihy cipsvleg Soitable aarticein ateribB foedos:, gelhltllhe ads0les are, for
angrfprie Vegeg%)rle 01 s:, g/g)?tsetral[s a(t}aérsler\r/l%jl tS(i)Sl%/deaSn rlhqélrl(g g;?lyglt% éﬁieé)endm gon the
BittBEér ¢fehaedtde argredisntsml dasriar amebleowsed rapriednn ihgrcase of soft
3{6' c%‘bﬁllés‘? rsui@ble %%ﬁ‘ler ﬁ&%ﬁ?s f%?ﬁ!e?réducgi()ﬁ%? @ﬁué?r?s d syrups
atine capsules. Sultab rrier materia
%f@f ﬁor @éﬁf%ﬁlP ﬁ@at@rapglupléssualf%e in ¥t suggransl the live puitale éarrler
ﬁia'te?l.als\/i@?(ﬁ%ctlf)ﬁﬁcﬁuﬁ&ds &€Tbr @@hipq*e Atkr] Aot p&W@I gﬁycerol and

%%Er g$ nat ure the active i E(%r edi eg

gtab 6\%‘% ate OF SPRONIRTHFE Al 3EME f‘?amral of
baldatddnelscapesy fers hnd Stmi-kdplie oc Hquidgolywbs Buikabllscaiter hierials for
g%?cgr fp‘lteIB %1{391% ‘II‘ X 3’}8 lgﬁ%éﬁr%d%? ’sgrﬁg %&R: an d%yl?th 8&(? ;%lége?lﬂngj !h?dro genated
sild, tighidevaxas, tigeid proaffrag, dgiidl fatty @iﬁOhQ’l§ @@tcrl@ moyethyleing glycols and
@é’lﬁdosg%n@a)ﬁ%g)l e, water, alcohols, polyols, glycerol
and vegetable oils. Suitabl e carrier materials for
supppsitorjes are, for. exanp natural . or hardened
oi | sUsipxa 1IZ?raﬂgressﬁ@tlgweﬁtana@P@elal.ul%l VigiageidIcpBtigency-
ﬁmpﬁoaﬁlgag@ﬁg rﬂa%uﬂ%’(;ﬁ'bmalgagefr@s‘ saltscfm mian priepaniticpnssure, buffer

qbs gfé/s o&ublﬁze‘ctj S%fé]ﬁ%ﬁ%%% éng ﬁlgleatgé aBd m&%l%)gdaqts aomeamto
pcarsai‘efatm as Iphqumastetﬁtalat &djavacn@hol s, sterols,
pol yet hyl ene glycols and 15 cel | ul ose derivatives.

Usu a*l“hé H@slﬂgé bZBE SBomPEERRTN MBS (1) W& drD gvufﬁ'ﬂ{jmde limits depending
emul si f agents, consi stency- nprovin

PR &%Fdﬁ?eaﬁ%‘ﬁrbG\FPﬁEjo%@e Hiesige aagl the lflwckwalrgﬂn%glan@ the patient and
gRmmbdcoRKas s &ionuhd &ill, oS bhsta e Efed &Dﬂh'éb[hdltflaﬁﬁl&equlrements

g B R R R e DR S B0 P P g P Grpue 1000 me,
ddpecidbsaget bing toebooniiiumgsoofes frao rmlhsade(rat)om mp&mhryg on the

s B ARG R O bR e RIS B

t he %atlent and the node of adm nistration, and vv|II

of cébe Bearmgeetticak preparatiamseon yisptly gantapehn Breilgng,
pf&f&é&ﬂgﬂogafdolrﬁ?b@%c@ Sundrerf forghuld (1patients a daily
dosage of abou o about 1000 ng, espeC|aIIy

abou t o abou nt o consi der.ati

Depe Rt FUBBH R amlss G085 GeV FHTE MegHU@R! GHnHeg n mhore detil
Ablew ave Stosveveh eodiatdndedslage its seapevie @y mdosage units.

The pharnmaceuti cal preparations conveniently contain
about 0.1-500 ny, preferably 0.5-100 ng, of a

conpound of formula (1).
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The follow ng exanples serve to illustrate the present
invention in nore detail. They are, however, not

WO ndoggsdo to limt its scope in any manner. WPCT/EP2007/050279

2007/ 082840 PCT/ EP2007/ 050279 g 39 Exanpl es Exanple 1
N-{trans-4-[(4-isopropl pi perazin-1-yl)carbonyllc, cl~

propane-| -sul fonam de a) St :
[trans-4-(4-1sopropyl - pi perg’m&z#égl carbon, |am
cI ~yll-carbam c acid tert- 5 butyl ester A m xture of
g (12 mol) Example 1
4 tert but oxycar bonyl am no-trans-cycl ohexane
Naltroas [(4-isopirop viRiperasn cli- sl qaybonyHicydoh exyl iprppaue- i s fopamide

nmol ) 1- (2- propyl) plpera2|ne (connerC|aIIy
Q)Vﬁbﬁ ak@hs- 444@0&0{)41501{?&95)16 TRIM AR 3ycRsheQyi{-38 bR Acid tert-
NET3 1 n 10 Was stirred ftor 3 h at room
tur e. After evaporation the resi due was washed
10 with I N NaHCG3 solution, extracted with DCM and the
combjynged:QF 9?@%‘%11 A4 %r't %gtox%atrﬂoﬂ%%oat%s cyclohexane
evaporated to ness to ¥ 4.56 ﬁ94 % t he
eqrppyylie @ﬁtéémmmerqvgkyram}ab 63514743g (Mﬂl}no b} (%J@éqpyi?) piperazine
i‘f @:ﬂﬁ AN AABE). 4752 (15 mmol) TB"J]“ and 3.64 g (36 mmol) NE in 10 ml
41 sopropl - plgper azin- [;
th\ﬂi/mamthimdrfpdéh(at nacan praeliczaterel )Aft@r momm 1153 ysidue was washed
ﬁtﬁtlw ﬁﬂﬁ{l )3 sgl%tlgn (elz?ragg(? L)v)rch DCM a[nd the ombilned organic layers dried
sopr opyl - pI per azi ne- carBony )-
wthgSﬁh;an]d evqa:rrbtachtaz: dgoed to gietd b y (9% ef thandle20mpbund.
r};llg]) §§14d§ evvas stirred for 6 h at 50 C
a yness and used wi thout further

pur| fication in the subsequent step. M5(me): 254.1
bNbtep 2: @2ehse(-Bhipp-Sclohexyl)-(4-isopropyl-piperazin-1-yl)-methanone,

N-{tra opl pi perazi n-1-yl)carbonyllc, cl~
@%&Q@#@E%l&%meggﬁ%ﬁi de A mixture of 32.6 ng (0.1
mol ) trans- (4-am no-cycl ohexyl)-(4-isopropyl -

pi perazin- 1-yl)-nmethanone, dichydrochloride, 28 ng
(0.2 mmol) propane- |-sulf nylll\ QhH?ride and 101 ng (1
mmol) NEt3 in 2 i DCM irfled ¥or 16 h at 40 T.
After 25 evaporation ORf I allmL/DNj/Were added and
the m xture was subjecied to prepardtive HPLC

purification on reversed phase eluting wiwth a gradi ent

of acetonitrile / W 2007/082840 PCT/ EP2007/ 050279
- 40 Amixture 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
h at 50 °C evaporated to dryness and used without further purification in the subsequent

step. MS(m/e): 254.1 (MH").

¢) Step 3: N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }propane-1-

sulfonamide

A mixture of 32.6 mg (0.1 mmol) trans-(4-amino-cyclohexyl)-(4-isopropyl-
piperazin-1-yl)-methanone, dihydrochloride, 28 mg (0.2 mmol) propane-1-sulfonyl
chloride and 101 mg (1 mmol) NEts in 2 m1 DCM was stirred for 16 h at 40 °C. After
evaporation methanol and DMF were added and the mixture was subjected to

preparative HPLC purification on reversed phase eluting with a gradient of acetonitrile /
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water (0.1 % NEt3). The conbi ned product fractions
were evaporated to dryness to yield 13.9 ng (39 % of

wo b@7osaske conmpound. MS(nie): 360.4 (MH). | nteECTERIAL/E50279

2 cis-(4-Amno-c, AN

cl ~yl)-(4-isopropl-pi perazin- 1 yI) met hanone,

%%?6 ?%hf\lﬁggg dﬁlg Cglmblp\)ilfep gg’glczhlgr:l ef Zitl(%ar erg' eVﬁporated to dryness to yield
t3.9yd B0&h befithe tile can peurtd. Mit(tny/k): 864Q. é(MN: gording to

t he procedure described for the synthesis of
[trans-4-(4-isopropyl - .
piperazine-l-carbonyl)-cygpgﬁg¥§#%;carbanic acid
tert-butyl ester the title conmpound was 10

siyii#Hresine exyclbh ey 4cdt soprobvit wrgrezin bloply{naath arenei dihydrochloride
cycl ohexanecar boxylic acid (comercially avail able)

and 1-(2-propyl)-piperazine (gonmercially available).
M5(me): 354.3 (MH). b) Step 2: cis-(4-Am no-c,

cl ~yl)-(4-isopropl - pi per g > r\jnethanone

di hydrochl ori de 15 Accor g tolt heyprocedure

described for the syntfesi¥ of trans-(4-ani no-

cycl ohexyl ) - (4-isopropyl - pi perazi n-1-yl)-net hanone,
dlhydrochlorlde t he t|tIe conmpound was synthe3|sed

2544§£EN+H) Internedlate 3 20 trans- (4 Anlno c, cl;,
| ycl opentyl - piperazin-I-yl)-nmeth anone,

?ihgy %?%g%l(rj’g rté gl% é)rgced ré\!ié_grh@c}or tﬁ'él %ﬂﬁhégﬂs &E?Jalqu (El QSOpr opyl-

SCri or t he synt nesit s
piparging4l-earb o) - cyclohexyl] -carbamic acid tert-butyl ester the title compound was

4-

AL ERETHp b TR APl Eh o bR g R e
ROM 200y h@&l@m})and 112-phepyl i- piperacinarpouma cxvddly prapateed

xycar bonyl am no-trans-cycl ohexane
%%?g%é §I§gg¥f9(conner0|ally avai |l abl e) and
cyclopentyl pi perazine (commercially avail able)
b pbtep Reds-bir Aatin dicgclchaxal) adesafrop iepiperazin- 1-yl)-methanone,
t rt-bH l.car bonyl oxy protecting group. M5(me):
%§§J¥L- 5 Internmediate 4 trans-
(4- Am no-cycl ohex. |am (4-piperazin-|-yl)-methanone;
di hydcactingto the procedure described for the synthesis of trans-(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").

Intermediate 3

trans-(4- Amino-cyclohexvl)-(4-cyclopentvl-piperazin- 1-vl)-methanone, dihydrochloride

O

l

Nﬁ
HZN/O K/ \O

In analogy to the procedure described for the synthesis of trans-(4-amino-

cyclohexyl)-(4-isopropyl-piperazin- 1-yl)-methanone, dihydrochloride (intermediate 1)
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O'I~-NN H2N "0" "-0 In analogy to the procedure
descri bed for the synthesis of trans-(4-am no-

wa@ ya oyl ) - (4-1 sopropyl - pi perazi n-1-yl) - net hB@DER2007/050279

di hydrochloride (internmediate ]) 10 the title
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élgrtﬁ{f): )g)?&:f)goggg &%5 FI%@XIIE%IH’OQI? LA %%t&%ﬁrg%?r)]?ﬁﬁﬂgm trans-cyclohexane
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E&élﬂla@l\éﬁﬁi)llgyfe@ﬁy gél&lc cleg@eage el Mtylcarbonylox protectln g group.
tert-buk%#car onyl oxy protecting group. 8
Yegmie) ) (MAnter medi ate 5 15 trans- (4- Ami no- c

cl~yl)-(4-tert- butl-plpera2|n I-yI) met hanone;
di hydrochl oride 0.10 H2N Imeanaliagy to the procedure
described for the synthesis of trans-(4-am no-

!111110%{2:0@1% drochloride

was prepared from o
4-tert-butoxycarbonyl am no-trfns-cycl ohexane 20
car boxylic acid (conmercd -Yaavé?ﬁable) and
1-tert-butyl - pi perazi ne ergially avail abl e)
foll owed by acidic cHg¢dvage of t

tert-butyl carbonyl oxy protecting group— MS(nife):
268.1 (MH). According to the procedure described for

exanp| ga c%g% ST o RIARSE A& f@@fh%%%tﬁlemé:éﬁctﬁ?l@ QHYa!mmo—

sul f onam derivatives have been synthesized fro
eyeiahexyls§héeprapyl-gisrazitn gyl 2@6%@@%&1 dihyd Wéh%qr@ﬁé@tffrﬁledlate 1)

thebltR czbm bahll &/ad pepaRdifeRs 4&a@rﬂﬁluacy2arb@nﬁ%raﬁ%L@aI{Js%ycM@exane

2007/ 082 PCT/ E 07/ Ta
£ W&ICM?&@%%E% DIAE D 071 412 SRS} Rimeyne igmercially
{vhilalala) ﬁl)diowyd: bphadigIc)eavdge of theams-bhityl¢arBon ydoqyrpoptetting group.

' i+ in-1-yl)- pi in-1-yl bonyl
MR Ry PP e ot 1) 2 abo’s 3s0ia * oo

cycl ohexyl ropane-2- and
y yltprop Intermediate 5

trans-(4- Amino-cyclohexvl)-(4-tert-butyl-piperazin-1-vl)-methanone: dihydrochloride

X
Hﬂ’li:] L::j

In analogy to the procedure described for the synthesis of trans-(4-amino-

cyclohexyl)-(4-isopropyl-piperazin- 1-yl)-methanone, dihydrochloride (intermediate 1)
the title compound was prepared from 4-tert-butoxycarbonylamino-trans-cyclohexane
carboxylic acid (commercially available) and 1-tert-butyl-piperazine (commercially
available) followed by acidic cleavage of the tert-butylcarbonyloxy protecting group.
MS(m/e): 268.1 (MH").

According to the procedure described for example 1 further piperazinyl-carbonyl-
cyclohexyl sulfonamide derivatives have been synthesized from their respective starting

materials mentioned in table 1. Table 1 comprises example 2 to example 49.
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Y T Y . 2-methyl-benzenesulfonyl
methylbenzenesulfonamide ] ]
chloride (commercially

available)

trans-(4-amino-cyclohexyl)-

4-isopropyl-piperazin-1-yl)-
> fluoro-N-ftrans-d-[(4- | (T SOProPy-piperazin-l-yh
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N-{trans-4-[(4-isopropyl- ( Propy ‘pp i ] ¥
] ] methanone (intermediate 1)
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PeT B 607/ o8 BESY “b fourﬁéﬁpeMN Name Starting
materfi al s NOSUEWAHRY- N {trans- 4{epmpke {Hdpdopy!|
N[ trjans- 4-|(nk&RANRPYhTiddP1 Per azinfethansl ) &athemiall -
pi perjazi ne-{1- car bonyl)- cycl ohe>y|%-§ 4,6-trimethyl 5p
449. 7| cycl dhexyl] -2,4,6, N benzél la 16? onam de 450. 3
tetramet hyll- (exanple 13) and
3-chloro-4-fluoro-N-{trans-
4-[(4- Ipi in-1-
3-chloro-4-fluoro-N-[trans- [(4-isopropylpiperazin
] ] ] yDcarbonyl]cyclohexyl }-
4-(4-isopropyl-piperazine- .

53 460 benzenesulfonamide 460.2

1-carbonyl)-cyclohexyl]-N-
] (example 14) and
methyl-benzenesulfonamide .
methanol (commercially
available)
N-{trans-4-[(4-isopropyl-
N-[trans-4-(4-isopropyl- piperazin- 1-yl)carbonyl]-
piperazine-1-carbonyl)- cyclohexyl }-4-(trifluoro-
54 475.6 | cyclohexyl]-N-methyl-4- methyl)benzenesulfonamide | 476.2
trifluoromethyl- (example 18) and
benzenesulfonamide methanol (commercially
available)
3,4-dichloro-N-{trans-4-[(4-
. Ini 1

3 4-dichloro-N-[trans-4-(4- | — ProPYPIPerazin

] ] ] yDcarbonyl]cyclohexyl }-

isopropyl-piperazine-1- .

55 476.5 benzenesulfonamide 476.2
carbonyl)-cyclohexyl]-N-

) (example 20) and
methyl-benzenesulfonamide .
methanol (commercially
available)




benzenesul f onam de net hanol (commercially avail abl e)
3-chloro-4-fluoro-N {trans- 3-chloro-4-fluoro-N

W tooans2846l- [ (4-i sopropyl pi perazin-1 - PCT/EP2007/050279
4- (4-1isopropyl - pi perazi ne- vyl )iél_l‘ bonyl] cycl ohexyl} 53
460 benzenesul f onam de 460. 2 car bonyl ) - cycl ohexyl ]

N thy: —b—ef—zen—esu—t+Ho—rn—amde \Gxan"ﬁl € 1'-r) atrcl
met hanol (dommercially avail abl e) N- {trans-4- | MW
(45xl$0prop | N-[trans-4-(4-isopropyl - found

-yI ) car bOWYIE - pi per azi neslaféﬁg patRyials-

-(trifluoro 54 475,6 cycl ohexyl ] N
- N- net hyl - nmet hyl ) benzenesul f onam de 476. 2 (MH")
triflluoro nd henzenesul fonam de

cycq'ohexyl H-4

met hanol (gommercial |y avai | abl ¢PR-cydndtNditedilsor p4N-
{trans-4- [| (4- in-1 isopropyl 3, Alfs-o Ininerazin- 1-
- di chll or o- N—pbﬁgbqwmgns ﬁqAans 4- Pﬂo-pypp

i soprlopyl pi peraZ@)car bon ] cyclybbakyhjl]cyclebex46. 5

Dz engsyl 1|OTAHTOL DAAEIATE Lar bo%%ﬂzeﬁxs%;u%ﬁ%g/de] -N 14333
met hy|l - b ercaztemybsayclofiexyt]-&m de¢ (exanpl e and

net hanol ( dommer.ci al vai |.abll é5xamplodbandg2840
A A s SR A iy (DGRl
Startjing mgterials No. (MH) 2-c nglw_ {trans- 4- [
(4 | n'l _ avaiaple

174

N-{trans-4-[(4-isopropyl-

. piperazin- 1-yl)carbonyl]-
N-[trans-4-(4-isopropyl- .
. . cyclohexyl }-4-(trifluoro-
piperazine-1-carbonyl)-

methoxy)-
57 491.6 | cyclohexyl]-N-methyl-4- . 4924
] benzenesulfonamide
trifluoromethoxy-
) (example 35) and
benzenesulfonamide

methanol (commercially

available)

4-cyano-N-{trans-4-[(4-

58 432.6 benzenesulfonamide 433.3
carbonyl)-cyclohexyl]-N-
] (example 7) and
methyl-benzenesulfonamide .
methanol (commercially

available)

3-cyano-4-fluoro-N-[trans-4-

4-isopropyl-piperazine-1-
3-cyano-4-fluoro-N-[trans- ( PTopy:-pip

] ] ] carbonyl)-cyclohexyl]-
4-(4-isopropyl-piperazine- .
59 450.6 benzenesulfonamide 451.3
1-carbonyl)-cyclohexyl]-N-
) (example 46) and
methyl-benzenesulfonamide .
methanol (commercially

available)




I sopropyl 2- cyano-

-N- [transpi peraz-4-ine-

1( 4-

i sopropyl pi perazyl)carbonyl] cycl ohexyl} 56 432.6

wheonzmesaxssul f onam de 433. 3

car bonyl ) - cycl ohexyb¢T/ER007/050279

methyl- b en zen esu Ifo n am de (exanple 34) and
met hanol (commercially available) N {trans-4- [
H4—tseptopy N—[trans-4-§4-isopropyl- ptpetazth-
1-yl)|carbonyl] - piperazine- 1-c¢arbonyl)- cyclo h exy] MW
}Ex4-| (trifflu or o - 57 491.6|cycl ohexyl] . found
- N et - 4- et hox)Pmea2. 4 benzenestrtioamiaels
trf?luoronethoxy (exampl e 35) and benzenesul fonam de N
net hanol (gomercially avail ablle) 4-cyano- N (MH")
{trans-4- [ (A- Ln=-1- | :nprnpyl -cyang- -N-
[ transpi per|az- 4-ine- 1(4- isopr opyktpirset-payikjprapyonyl
cycl ghexyl }| 58 432.6 benzenesul f gnam de 4%%m% nyl]-
carbonyl ) - qy¢liep lv{&hgex@nplgl$§ an y'netﬁyy- b en
zen gsu Ifoin an einethaq?] ( conpaolpixglyymetyhi | abl e
Gy qerdy fII'UBY ERPRTHAE 4. 3. guangedabhunie- NV | 4503
[trans- (4a|dnﬂmngpngphagﬂa24ne-IE4 |
(4-|sopropyhﬁghyg&gé&ﬂ%uﬁﬂggggglX erleAbaid | 59
450. 6 benzgnesut f onam de : 2-propanol (commercially
1- carlbonyl )|- cycl ohexyl] -N (exanpl e 4@3 and nmethyl- p
en zen esu |l fo n ami de nethanol |8 cially
Qv ai llah] o)
ML el J
N-{trans-4-[(4-

N-isopropyl-N-[trans-4-(4- | isopropylpiperazin-1-

isopropyl-piperazine-1- ylcarbonyl]cyclohexyl }-4-

61 465.7 | carbonyl)-cyclohexyl]-4- methoxybenzenesulfonamide | 466.3
methoxy- (example §8) and
benzenesulfonamide 2-propanol (commercially

available)

2,4-difluoro-N-{trans-4-[(4-
2,4-difluoro-N-isopropyl-N- | isopropylpiperazin- 1-
[trans-4-(4-isopropyl- yDcarbonyl]cyclohexyl }-

62 471.6 | piperazine-1-carbonyl)- benzenesulfonamide 472.3
cyclohexyl]- (Example 12) and
benzenesulfonamide 2-propanol (commercially

available)

N-{trans-4-[(4-isopropyl-
N-isopropyl-N-[trans-4-(4- | piperazin-1-yl)carbonyl]-
isopropyl-piperazine- 1- cyclohexyl}-2,4,6-trimethyl-

63 477.7 | carbonyl)-cyclohexyl]-2,4,6- | benzenesulfonamide 478.3
trimethyl- (example 13) and
benzenesulfonamide 2-propanol (commercially

available)




WD 2007/ 082840 PCT/ EP2007/050279 -57 MV Ex. found
MN Nanme Starting materials No. (MH#) N {trans-4- |
w@ de07m838®0py| i n-1-yl)carbonyl] - N-isopropyl - NET/EP2007/050279

[trans-4- (4- piperaz i sopropy pi perazi ne- 1-

cycl ohexyl }-2-nmethyl 60 449. %enzenesul fonam de

AN 1 Aoy oW BAY avral ~bh oS ]l ] et h aoan —Son ~oi

nEkCAYH oAl UTTyT J = CYyUT UTTTAYT ] 'L IICLIIyI = o CTIT 2117 TSU

| fo n anidg (Exanple 4) and 2-propanol (comerciallyl MW

aviad ljlable) | N {trans-4- [ (4 ) ) found

Ny s OpYdpy1|- N-[ t r andame( 4- i sopr opy! pigsERagiafrripls

|sopropyl gi perazi ne-1- yl)carbonyl] cycl ohexyl}-4 61 N

465. 7| car bgnyl ) -cycl ohexyl] -4- (MH")

nmet h yyhﬂnﬂ:npcul fonam de 466, 3! net hgxy ( exanml e R\

and |benzenesul f onam de 2- propanGLch(lc&rormﬁn@noaM{yrans-

avai | |abl e) Qro {tra O&)

> - 11 uorlo PEERIBRIPNG | sopromarsPpu s -

[trans-4-( 4-1sqmpp3d1dif4[tra1}d Z}«tfzhf bor1yl)j¥aryomxi}oexlyh§xys}zenze

gL 6 misper|azd ", DeneshRathi QA 0. 447 B4ss.4

cycl ohexyl ]| Pr%g%ﬁ Ie 12 and benzenesul f ona 2 '

2- pr opanol (C@H%ﬁﬁé‘lf)tﬁYQ]Ph?XYHval | ablBY N {trans-4- [

(4-1 sjopr opylbenPenesidin@nide N- [t r anspdpdibl (commercially

pi perjazi n- 1-yl ) carbonyl]- isopro ¥a Pl g)eram ne-1-

cycl ohexyl }|-2, 4, 6-trimethyl 63 4%

carbanyl ) -gyclohexyl] -2, 4 6- henzenesulfonam de 47883

trimet hyl - (exanpl e 13) and N-{trans-4-[(4-isopropyl-
N-isopropyl-N-[trans-4-(4- | piperazin-1-yl)carbonyl]-
isopropyl-piperazine-1- cyclohexyl }-4-(trifluoro-

65 503.6 | carbonyl)-cyclohexyl]-4- methyl)-benzenesulfonamide | 504.3
trifluoromethyl- (example 18) and
benzenesulfonamide 2-propanol (commercially

available)

2-cyano-N-{trans-4-[(4-
2-cyano-N-isopropyl-N- isopropylpiperazin- 1-
[trans-4-(4-isopropyl- yDcarbonyl]cyclohexyl }-

66 460.6 | piperazine-1-carbonyl)- benzenesulfonamide 4614
cyclohexyl]- (example 34) and
benzenesulfonamide 2-propanol (commercially

available)

N-{trans-4-[(4-isopropyl-

i in-1-yl)carbonyl]-

N-isopropyl-N-[trans-4-(4- piperazii y)ca'r onyl]
] ] ] cyclohexyl }-4-(trifluoro-
isopropyl-piperazine-1-

methoxy)-

67 519.6 | carbonyl)-cyclohexyl]-4- . 520.3
] benzenesulfonamide
trifluoromethoxy-
) (example 35) and

benzenesulfonamide ]

2-propanol (commercially

available)




benzenesul f onanm de 2- propano
WD 2007/ 082840 PCT/ EP2007/ 050279
woRVRasm4Gt arti ng material s No.

3-chloro-4-fluoro-N {trans 3-

(M)

-58 MW Ex. found

| oro-4-fl uoro- N\

(commercially avail abl e)

PCT/EP2007/050279

4-[ (4-isopropyl pi perazin-1- isopropyl-N[trans-4-(4-
yearbonyhieyetohexytbenze—64 4881
i soprlopyl - gi perazi ne-1- nesul fonanm de (exanple 14) MW
A88. 4 car bgnyl ) -cycl ohexyl]- and benzenesul fonam de | tyund
2Py opdbIl | commer cNaMey avai | abl e) Staging paggiiglsa- |
(4-Tslopropyll N-isopropyl-N[trans-4-(4- N
pi perfazi n-1-yl ) carbonyl]- isopropyl-piperazi ne-1- (MH")
r‘\J/PI hﬂyyl}-A-(trifl uoro 65 50316
carbonyl)-cyclohexyl] 4- et hyl 3hg@ﬁ@naﬁuh60h@mim§ﬂ-
004.3 trifl gr g iﬁé{ exanpl ¢ 11'15)0 Lop eraziner -
benzenesul flonarii de propanol ((6 PEi gFP availabl e
2- cyano- N- ﬂ&ﬂ&ﬂﬁﬂ4¥[ﬂﬂiﬂ4(Q*Cydn@$NMﬂ$@Eﬂ@@¥WHﬁ+
Priopxlepi|n ﬁ%)ﬂ dar Aig@ns- 4- ( 4eh RAPLABYAmide 479.2
yl) car bonyl|] 66 460. 6
pi perlazi ne- Paﬂé)rnﬁﬁrﬁﬁ epdnzenes (PREPAI D461, 4
cycl ghexyl ]|-behe@bmfoRaddde and  benzepasil énnasicitly
2- prgpanol |(commercially avallable @? {trans-4- |
(4-1isjopropyl - in-1-yl)carbonyl] ijag bropyl
[trnc/l \4 piperazcyc!thV\ 4 /frlflllnr fa
- i sopropyl|- pi perazine-1 67 519, &- {trans 4- [4 (4-csopropyl-
carbanyl) - Cyﬁ—l(g—q%é]}ﬁl&pyf—ﬁfanw— hoy %lperasz?ne— I?’—carbonyl)—
(4-isopropyl-piperazine- 1- cyclohexylsulfamoyl]-
69 4927 | carbonyl)-cyclohexyl]- phenyl}-acetamide (example | 493.4
sulfamoyl }-phenyl)- 47) and
acetamide 2-propanol (commercially
availble)
6-chloro-pyridine-3-sulfonic
6-chloro-pyridine-3- acid [trans-4-(4-isopropyl-
sulfonic acid isopropyl- piperazine-1-carbonyl)-
70 471.1 | [trans-4-(4-isopropyl- cyclohexyl]-amide (example | 471.3
piperazine-1-carbonyl)- 49) and
cyclohexyl]-amide 2-propanol (commercially
available)
N-{trans-4-[(4-isopropyl-
N-cyclopropylmethyl-N- piperazin-1-yl)carbonyl]-
[trans-4-(4-isopropyl- cyclohexyl }-2-methyl-
71 461.7 | piperazine-1-carbonyl)- benzenesulfonamide 462.4
cyclohexyl]-2-methyl- (Example 4) and
benzenesulfonamide cyclopropyl-methanol
(commercially available)




benzenesul f onam de
benzenesul f onam de 2- propanol

trifluoronmethoxy (exanple 35) and
(commercially

wa@yaiiosdshe) WO 2007/ 082840 PCT/ EP2007/ 050279 pCHRP20WIM50279

Ex.

found MW Nane Starting nage rials No.

(M)

3-cyano-4-fluoro-N- [trans-4 3- cyano 4- fluoro N-

Soptopyt— |.J| perazine- +—i ou!..n upyl —N- |_.LI afsS— :4- (4
ycl ohexyl] 68 478.6 isopropyl - pi perazi ne-1 MW
onani de 479.2 carbonyl)-cycl ohexyl ] found
) and b&§F¥nesul f onani de %ﬂrang)mrﬁélals
ly available) N {trans-4- [4- N
(4-cslopropyl - N-(4-{i sopropyl [trans-4- (MH")
piperlazine-{1- Lopyl-piperazine-1-
cycl ghexyl ul f anoyl | 69 492 7 CaN- l{l@mlzp [deycl ohexyl ]}
phenyl } - acet Zg cgo r% 93. 4,..3ul yini Aoyl b pnenyl) -
47) and acet el P ropayno (com”rBr C,pl aﬂli)y avai | bl e)
6- chl|or o- pyrlimnsd-(3-isaprépyt ¢ 6- ¢lyloarbopyitaydohexyB-4-aci d
L’nyp :Pzélzﬁr?(e‘] ﬂlﬁéggirl @%lca b%lﬁgf)on' c %étﬁjoylyﬁ&pzreﬁ&\ﬂfonamide 478.3
[trans-4- (4-q}’§18b‘?’6(ﬂy¥meé%‘l§’ohex3 (§xagAlei® Mdxanpl e
471. 3 pi perpabdesdif@mari@ny! ) - 43)candp lmethanol
cycl ghexyl ]|-am de 2-propanol (co rcial D)g, Y% l)abl e
N- {tlrans-4- [ (4-isopropyl commercially availa
2,4-difluoro-N-{trans-4-[(4-
N-cyclopropylmethyl-2,4- isopropylpiperazin- 1-
difluoro-N-[trans-4-(4- yl)carbonyl]cyclohexyl }-

73 483.6 | isopropyl-piperazine-1- benzenesulfonamide 484.3
carbonyl)-cyclohexyl]- (Example 12) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)

N-{trans-4-[(4-isopropyl-
N-cyclopropylmethyl-N- piperazin-1-yl)carbonyl]-
[trans-4-(4-isopropyl- cyclohexyl}-2,4,6-trimethyl-

74 489.7 | piperazine-1-carbonyl)- benzenesulfonamide 490.3
cyclohexyl]-2,4,6-trimethyl- | (example 13) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)

3-chloro-4-fluoro-N-{trans-
3-chloro-N-cyclopropyl- 4-[(4-isopropylpiperazin-1-
methyl-4-fluoro-N-[trans-4- | yl)carbonyl]cyclohexyl}-

75 500.1 | (4-isopropyl-piperazine-1- | benzenesulfonamide 500.2
carbonyl)-cyclohexyl]- (example 14) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)




N-cycl opr opyl net hyl
[trans-4-(4-isopropyl -
w@r@enssisme- 1- car bonyl ) -

-N- pi perazin
cycl ohexy

- 1-yl)carbonyl] -
|}-2-nethyl 71 461.7

benzenesul f onam de 462CHEP2007/050279

cycl ohexyl] -2-methyl- (Exanplg, 4) and

benzenesul f onam de cycl opropyl -net hanol (comercially
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Ex. flound MNNarre Starting materlals No. (MH) N MW

{ thxans- 4- (4 N-cycl opropyl net hyl - found
d}ﬁWpl per azi n- Nanfet r ans- 4- (4- | s&&}rabg/mteﬂals !
yﬁfcarbonyl]cyclohexyl} 4- 72 477.7 N
p| per azi ne-|1- car bonyl ) - net hoxybenzenesul f onam de (MH")
r‘\J/PI hpyyl ] -4- et hgxy ( gxam;ﬂ e 8) and
benzenesul flonam de cycl op}w\?yl - meN-l@arsh4-[ (@ciesprepydt al |y
avai | [abl e) | -cxclepopyeresiyN-{ t r an eram{_(l_ I)carbonyl]-

N- cycfl opr opypkmri-ayk: 180 Opylsom opy ST a2 garpony

di f 1 uor o- N[ trz%gs 4- A bcar boeyddleyl}chexiflhgro7 3

453, 6 4150pr|dBYA Srpdeaondi’ b R LARATAGn AR Bs16.3
car bgnyl’) - aygtiohexilk4-- (Exanpl e|12) -an

benzenesul flqnan %e@{ql opr opy! - méeREe [Pdwrmer cial |y

avai |l [abl e) i\ n'% rans-4- [(4-isop &@pﬁ) y1 methanol

N-cyc|l opr opyhenmmwlfqnanpdmer azin- 1¥1| g:

[trans-4- (4-isopropyl - cycl ohexyl(§oBMgicE: Ial | 74
89 7 n! perla azine-l-car hnnyl A be n7onocu| fonam-de 490 R
cycl ohexyl ] 6-trimet hyI ( esalrpickelotB)V- frechs-4-[ (4-
benzenesul foqh%t Cl‘} 31\61 opr opyl - e E@EA llge(fgﬂgrelr cially
avai | [abl e) | c§cleptopfyRneth il Mor o- N sp
. yDcarbonyl]cyclohexyl }-
[trans-4-(4-isopropyl- .

77 516.5 ) ) benzenesulfonamlde 516.3
piperazine-1-carbonyl)-

(example 20) and
cyclohexyl]-

. cyclopropyl-methanol

benzenesulfonamide i ]

(commercially available)

2-cyano-N-{trans-4-[(4-
2-cyano-N-cyclopropyl- isopropylpiperazin- 1-
methyl-N-[trans-4-(4- yl)carbonyl]cyclohexyl }-

78 4727 | isopropyl-piperazine-1- benzenesulfonamide 473.2
carbonyl)-cyclohexyl]- (example 34) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)
N-{trans-4-[(4-isopropyl-
N-cyclopropylmethyl-N- piperazin-1-yl)carbonyl]-
[trans-4-(4-isopropyl- cyclohexyl }-4-(trifluoro-
iperazine- 1-carbonyl)- methoxy)-

79 | 5316 | PP » ) | 532.3

cyclohexyl]-4- benzenesulfonamide

trifluoromethoxy-

benzenesulfonamide

(example 35) and
cyclopropyl-methanol

(commercially available)




3-chl oro-N-cycl opropyl - 4-[(4-isopropyl pi perazin-1-

nmet hyl -4-fl uoro-N-[trans-4- yl)carbonyl]cycl ohexyl} 75
wGO@7083846 | sopr opyl - pi perazi ne- 1- benzenesul f oPEIYER®07/050279

500.2 carbonyl)-cycl ohexyl]-_ éf_xanpl e 14) and

benzenesul f onam de cycl opropyl -'net hanol (comercially
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Ex. flound |MW Nanme Starting materlals No. (M) MW
NExycll opropgyl methyl -N- N {trans- [ (4-isopro yI found
[NoansMEV 4- i sopr opNamepj per azi n- 1 PrarHag Boyi|s -

pi pérlazi ne-| 1-carbonyl)- cyclo h exyl }- 4- (triflu o N
r o (76 515.6 cycl ohexyl] -4- (MH")
et h\J/I )hc\nﬂ:npcul fonam de 516, 31 trifl uoronet h\/l

(exanpl e 18) and benzenesul fondmaietle {trans 4- [(4-

cycl opr opyl rcia

A pASRAEL AR e E e A
cycl opr opyl rretthyIFNf\ﬂiransérIﬁopyl pi pybcabolmylllcyclohexyl}
[4q anssshA 4-iLi3005 S era%ﬁé gar bObelellzeﬁxs%h@P%i/de} 7T 14903

516. 5 pi per|azi ne- carbonyl ) - benzenesul f onanm de
516. 3 (exarﬁﬁﬂ@n’zb)CYSIﬁHCWCI ohe y¢xample 41) and
benzenesul flaamdsulfonaho@ opy! - meyd pyl-the@an®r ci al |
avai |l fabl e) | 2-cyano-N- {trans- 4+ t i .

2- cyano- N-dycl opropyl - i sopropyl |6 mgreially ayailable)

<

A=A~ 3 = A g

472. 7 i sopriopyl - pi per azi ne 1- bedzgnesWM-{toman- Eté 473.R

banzanbsul (e ey apeErary) drkubfbinerazn- 1

et h\/l Ne [ltranc. 4 (A v \ carbomvllevel ohexod 1 78
——N—ptahRS-4 - Y+ NA—1-GY6 A

methyl-N-[trans-4-(4- yl)carbonyl]cyclohexyl }-

81 4727 | isopropyl-piperazine-1- benzenesulfonamide 473.2
carbonyl)-cyclohexyl]- (example 7) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)

3-cyano-4-fluoro-N-[trans-4-

3-cyano-N-cyclopropyl- (4-isopropyl-piperazine- 1-
methyl-4-fluoro-N-[trans-4- | carbonyl)-cyclohexyl]-

82 490.6 | (4-isopropyl-piperazine-1- | benzenesulfonamide 491.3
carbonyl)-cyclohexyl]- (example 46) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)

N-[trans-4-(4-isopropyl-
N-cyclopropylmethyl-N- . .
. piperazine-1-carbonyl)-
[trans-4-(4-isopropyl-

] ] cyclohexyl]-4-methane-
piperazine-1-carbonyl)-

83 525.7 sulfonyl-benzenesulfonamide | 526.3
cyclohexyl]-4-
(example 48) and
methanesulfonyl-
. cyclopropyl-methanol
benzenesulfonamide i ]
(commercially available)




(commrer ci al
N-cycl oprop

W 2ooans2846 (4-

pi per azi ne-
cycl ohexyl ]

'y avail abl e)
yl met hyl
i sopropyl -
1-carbonyl)- nethox

-4- Dbenzenesul f onani

N\ and hhaormos ool

N {trans-4-
-N- pi perazin-
cycl ohexyl }-4- (trifl uoPOF/EP2007/050279

de

arm oo

1-yl)carbonyl]

79 531.6 532.3

[ (4-isopropyl -

trifluoromethoxy-

pte—3
propyl
082840
MAY ¢ i

??ggns-4- [

i soprlopyl! pi

[ oo

\ CTAAl
cycl o
2007/

) atrcl benzenesutfong
- met hanol (commer ci al

PCT/ EP2007/ 050279
ng mat er NS No.

(4 4-acetyl-N-cyclop
perazin- 1- nethyl -
1Pvr|nhpyvll 80 489 7

(M)

|y avail abl e) WO
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(commercially available)




cycl ohexyl ] -am de t hi ophene- 2-sul f onyl

chl ori de

(commercially avail able) WO 2007/ 082840

WO BRRM07/ 050279

-71 MV No MW Nane Starti nBCT/EP2007/050279

materials found (M#) trans--{4- am no-cyclohexyl)
trans- 3,5- dinmethyl- (4- |sopropyl pi perazin-1-yl)-
roenva=oanl o 1 £ P2 Ihanon o
I SUAJQZLZUT T~ 'DUI I UIII b abl U |_’-|" T .,l TAartoritc,
di hydrochl gride 112 412.6 (4-isoppropyl-pi perazine-I- | MW
(Npteryiedi gte 1) angadt3. 2 carbonyl syl ARl - | found
3, 5-di met hyl -i soxazol e-4- ani de|sul fonyl chloride N
(commerci alll y available) transt{ (4-am no-cyclohexyl )-(MH )
rang- 2, 4-girmet nyt -thi azol e- (41isopr - pi perazin-
1-yl)|- 5-sylfonic acid [4-(4- maffﬁag-&‘ﬁ ino-cyclohexyl)-
di hyqr ochl grtiahe- 51Er3n{b280ﬁ1dr60pr ()whmpfmr piplefaeml t-yl)-
(i ntgrnedig an bon X
> 4-di et hylpyflékne fulfloglc amd@@ >H} ony (in de %ﬂclrlde
( Elommed0&ioal |1 (¢- 1mpao;b3drkphr®)razmer bcns (mmrmndlaw»b)aoﬂohexyl ) 475
trans- 5-chig b% HFR 41 5SBERSRY. LA IBERD %ﬁ%
1-yl)|- sul f(g:nllr‘cn Cg &?AE met hanone, ]F] g ori de
114 434 i sqfupyI - pi per azi ne-| - @Tsﬁif@?ﬂémoé]ldé 1) and
434.1 carhonyl)-cycl ohexyl]- 51 @wngh@mtam[ygpﬁgagz
am de sul f gnyl rhl nri de (commegcially available
t rang- 5- chl|or o- - trans- (4- 1maﬂ§(4;yﬁﬂ1mheyeydh)exy1)
di met|hyl - |{H- . azoI e54h D
(4-i qopr opy| raﬁsé'l?rgg}o T sufFERPEPYEPECAN brD-
et hgnone, |dhiopterseisofordeadd 5 fatti{anenerdigirathgoride
NG 445,0ar hanylidd SO QY a il PEY "ﬁ?éﬂl%a% hahgxyl ]| 14
5- chl gjﬁo@a g 3 i Eyﬁy%&/rmraz e-4-s { r%%P chl ori de5
ani de 1- carbonyl) cyc ohexyl 3 bromo 5 chloro—
amide thiophene-2-sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-4-bromo-5-chloro- (4-isopropyl-piperazin- 1-yl)-
thiophene-2-sulfonic acid methanone, dihydrochloride
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carbonyl)-cyclohexyl]- 5-chloro-1,3-dimethyl- 1H-
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piperazine-1-carbonyl)- (intermediate 4) and
cyclohexyl]-amide thiophene-2-sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-2,3-dimethyl-3H- (4-cyclobutyl-piperazin- 1-yl)-
imidazole-4-sulfonic acid methanone, dihydrochloride
126 | 423.6 | [4-(4-cyclobutyl-piperazine- | (intermediate 4) and 424.2
1-carbonyl)-cyclohexyl]- 2,3-dimethyl-3H-imidazole-
amide 4-sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-3,5-dimethyl- (4-cyclobutyl-piperazin- 1-yl)-
isoxazole-4-sulfonic acid [4- | methanone, dihydrochloride
127 | 424.6 | (4-cyclobutyl-piperazine-1- | (intermediate 4) and 425.2
carbonyl)-cyclohexyl]- 3,5-dimethyl-isoxazole-4-
amide sulfonyl chloride
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129 | 446 cyclobutyl-piperazine- 1- (intermediate 4) and 446
carbonyl)-cyclohexyl]- 5-chloro-thiophene-2-
amide sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-5-chloro-1,3- (4-cyclobutyl-piperazin- 1-yl)-
dimethyl- 1H-pyrazole-4- methanone, dihydrochloride
sulfonic acid [4-(4- (intermediate 4) and
130 | 458 . . . 458.2
cyclobutyl-piperazine- 1- 5-chloro-1,3-dimethyl- 1H-
carbonyl)-cyclohexyl]- pyrazole-4-sulfonyl
amide chloride(commercially
available)
trans-(4-amino-cyclohexyl)-
trans-5-bromo-6-chloro- (4-cyclobutyl-piperazin- 1-yl)-
pyridine-3-sulfonic acid [4- | methanone, dihydrochloride
131 | 519.9 | (4-cyclobutyl-piperazine-1- | (intermediate 4) and 487.1
carbonyl)-cyclohexyl]- 5-bromo-6-chloro-pyridine-
amide 3-sulfonyl chloride
(commercially available)
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piperazine-1-carbonyl)- (intermediate 5) and
cyclohexyl]-amide thiophene-2-sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
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amide sulfonyl chloride
(commercially available)
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In analogy to the procedure described for the synthesis of N-[trans-4-(4-isopropyl-
piperazine-1-carbonyl)-cyclohexyl]-2,N-dimethyl-benzenesulfonamide (example 50)
further piperazinyl-carbonyl-cyclohexyl sulfonamide derivatives have been synthesized
from their respective starting materials mentioned in table 4. Table 4 comprises examples
138 to 162.
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benzenesulfonamide

2-cyano-N-{trans-4-[(4-
isopropylpiperazin- 1-
yDcarbonyl]cyclohexyl }-
benzenesulfonamide
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trans-3-cyano-4-fluoro-N-
[4-(4-isopropyl-piperazine-
1-carbonyl)-cyclohexyl]-N-
(2,2,2-trifluoro-ethyl)-

benzenesulfonamide

3-cyano-4-fluoro-N-[trans-4-
(4-isopropyl-piperazine- 1-
carbonyl)-cyclohexyl]-
benzenesulfonamide
(example 46) and

2,2, 2-trifluoro-ethanol

(commercially available)
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trans-N-{4-[[4-(4-
isopropyl-piperazine-1-
carbonyl)-cyclohexyl]-
(2,2,2-trifluoro-ethyl)-
sulfamoyl]-phenyl}-

acetamide

N-{trans-4-[4-(4-isopropyl-
piperazine-1-carbonyl)-
cyclohexylsulfamoyl]-
phenyl}-acetamide (example
47) and

2,2, 2-trifluoro-ethanol

(commercially available)
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methoxy-ethyl)-sulfamoyl]- | (example 47) and
phenyl}-acetamide 2-methoxy-ethanol

(commercially available)

6-chloro-pyridine-3-sulfonic
trans-6-chloro-pyridine-3- acid [trans-4-(4-isopropyl-
sulfonic acid [4-(4- piperazine-1-carbonyl)-

162 | 487.1 | isopropyl-piperazine-1- cyclohexyl]-amide 487.2
carbonyl)-cyclohexyl]-(2- (example 49) and
methoxy-ethyl)-amide 2-methoxy-ethanol

(commercially available)
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158 535. 6 cycl ohexyl] -N-(2-nmethoxy- nethoxy)benzene-
536.3 ethyl) -4-trifluoronethoxy- sulfonam de

W@ ecoangdseo 35) benzenesul fonam de and 2- net hoxpePEPBND50279

(comrercially avail abl e) WO 20QM82840
PCT/ EP2007/ 050279 - 83 MN No Nanme Starting
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bavenmliBodkhid94. 3 methoxy-ethyl)- and
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pens STERFY AL Sk e BRI el ulieoponang |
@@éﬁheameéb)rbONdIC{aﬂda(ﬁ@mmerC[ml y(@ailabdpr B3 g (9.0 mmol) phenyl-
eanSoNcdmhdrénltavaRhiney, @21'6%6{9 slmﬁ@bt@n%hzotnazd 1- yl N,N,N’N’-

L5oRLaRYL cpLperazune. L, Sychonal sUl amv Lo dO%es in 10 me

DOOF 4as stetddax yowh h@th})ersmkef oy The r(lemaﬂma@ edaporaadito dryness and

gx Tac egbv}ag}c Bbg)fnc%cf Nlabdfg{/ Eﬁlﬁet h %gncic p z{ggﬁzsls Y%/!:rle%ried with
MgSﬁh andeyporadéd dhe Besidaei vehs [tlteaarlsmm (09-mE épridplin-dioxane at room
(}{) Pzﬂhfe BFk 1 n(u%furp WQ?@ b%?e&o@%@% e})|elc1' ®an 8 fndino-

ropyl - pi perazi ne-1-
c@@tﬁz}qeya 39@[116@@1)@ yRepzyl zstel(@ﬁ 95 3@@ (NHE) Wthh was used
without further purification. 150 mL DCM was added, 2.95 g (14 mmol) 4-cyano-

benzenesulfonyl chloride (commercially available) and 6.17 g (61 mmol) NEt; and the
mixture was stirred at room temperature for 16h. The mixture was extracted with DCM
and 1IN HCl aq. and the combined organic phases were evaporated. The residue was
recrystallised from methanol to yield 1.9 g (58%) of the title compound. MS(m/e): 397.0
(MH).

b) Step 2: 4-Cyano-N-[4-(piperazine-1-carbonyl)-cyclohexyl]-benzenesulfonamide

A mixture of 1.9 g (4.7 mmol) trans-4-(4-cyano-benzenesulfonylamino)-
cyclohexanecarboxylic acid benzyl ester and 0.8 g (1.9 mmol) LiOH in a mixture of
methanol, THF and water was stirred at room temperature for 2h. The mixture was
evaporated to dryness and 10 mL DMEF, 0.7 g (8.1 mmol) piperazine, 2.87 g (8.9 mmol)
TBTU and 2.26 g (22 mmol) NEt; was added. The mixture was stirred at room
temperature for 1h and evaporated to dryness. The residue was purified by column
chromatography on silica obtaining 0.3 g (16 %) of the title compound. MS(m/e): 377.1
(MH").

c) Step 3: trans-4-Cyano-N-[4-(4-cyclopropylmethyl-piperazine-1-carbonyl)-

cyclohexyl]-benzenesulfonamide

A mixture of 0.1 g (0.26 mmol) 4-cyano-N-[4-(piperazine- 1-carbonyl)-
cyclohexyl]-benzenesulfonamide, 0.022 g (0.31 mmol) cyclopropanecarboxaldehyde
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trans-4- Cyano- N-[ 4- (4- cycloprogylnethl pi perazi ne-1|-ca
rbon, Iam cl benzenesul fonanide a) Step 1:

E)Jo eréla 1? a&%l%ﬂl%g/ ll?)el%é%r@ 'nfuﬁ[}ié] a@%ﬂcna% d af%cd @ﬂe%&);ﬁﬁﬁﬁl%l)

1)1 ttla@t@;yhoqoéydmctﬁmd)@baﬂﬁowgq saiiied @t 80 °C for lh The mixture was
%éc@&ﬁ%%%@ﬁtw piepaatitk I(-IPE@Eﬁftﬁl'gQJAJ[Wa Q‘ééieh%kﬁ)ad from

henyl - net hano| %%conner0|a
a%ﬁmfégfr ad W@te&@@({r@tl@ PiHBE Pragduskliasions yislled 3 mg (2.6 %) of the
fitly borhb Y. M$(m/&)eti8 parenaiiyh ur oni um t et r af | uor obor at e
(TBTU) and 1.24 g (12.3 mmol) NEt3 in 10 nL 10 DWF was
stirred at roomtenperaturg fo . The m xture was
evaporated to dryness andgée%gﬂakgéd wi th DCM and

Na2CO3 aq. The conblned or gani c phases were dried

‘Aﬁ\l'i .“_,“A 4 42 03P -Pyran ‘j;‘ RErarjec-\\eed &H OheXl-

%ﬂzgngsggoﬁgm@l HCI i n di oxane at room tenperature for
'he mXxture was evaporated to dryness to yield

tran m no- cl ohexanecar box Cld enzy] est
(NS(fh'féya? ggé@ﬂm{ e%?f&h?%@%%é@& g3 tf'c}ﬁléu"lt cyanoN-[4-(4-
éyatldplﬁepylmamiyf pipatazide- 1-ddyBomKil)- %Mmysl] -deigiedesulfolamBie((dxhmple

nzenesul chl ar
8 et €5 R U5 TSRS R4 ReBa LB b BREPRET Rsbi -
V\p;@hstcyll bewzeaesutfooamidermpé rt@tahryérOFpyrallﬂmne‘l(hemmexctlalbeavaﬂable)-
Qétﬁ@pggq th DCM and IN HO aqg. and the

n%ﬁ d organi ¢ phases were evaporated. The residue
mas recrystallised fromnethanol to yield 1.9 g (58%
of the title conpound. M5(me): 397.0 20 (M+). D)
Step 2:
4- Cyano- N-[ 4- ( pi perazi ne-I| -carbonyl)-cycl ohexyl]-benze
nesul fonam de A mixture of 1.9 g (4.7 mol)
trans- 4- (4-cyano- benzenesul f onyl am no) -
cycl ohexanecar boxylic acid benzyl ester and 0.8 g (1.9
nmmol) LiCHin a mxture of methanol, THE and water
was stirred at roomtenperature for 2h. The m xture
was 25 evaporated to dryness and 10 nL DMF, 0.7 g (8.1
mmol ) piperazine, 2.87 g (8.9 mmol) TBTU and 2.26 ¢
(22 mmol ) NEt3 was added. The mi xture was stirred at
room tenperature for | h and evaporated to dryness.
The residue was purified by colum chromat ography on
silica obtaining 0.3 g (16 %9 of the title conpound.
MS(me): 377.1 (MH) 30 c) Step 3:
trans- 4- Cyano- N-[ 4- (4-cycl opr opyl net hyl - pi perazi ne-1-c¢
arbonyl ) - cycl ohexyl] -benzenesul f onam de




Am xture of 0.1 g (0.26 nmol)
4- cyano- N-[ 4- (pi perazi ne-I| -carbonyl) -
wa@e oyl | - benzenesul f onam de, 0.022 g (0. 31p@mEP007/050279
cycl opr opanecar boxal dehyde WO 2007/ 082840
PCT/ EP2007/ 050279 - 85 (commerci ally avail abl e),
0.159 g (2.65 mmol) acetic acid and 0.073 g (0. 34
nmol ) sodiumtriacet oxybo ide in 1 n THE was
stirred at 80 C for Ih. ThrE&Qﬁl1 E[Qe was subjected to
purification on preparative HPLC eluting with a
gr adFiémtcofitgd tabdets entainimgahofullopiin singiedientstcen be manufactured in a
the product fractions yielded 3 ng (2.6
5¥Rgﬁﬁ®%ﬂgﬂg8%|tle conpound. M5(me): 431.4 (MH).
Exanpl e 164 trans-4-Cyano-N {4- [4-
(thelctiRRNdr 0- pyr an- 4-yl ) - pi per azi ne- | - car pengblet
I=CycTohex benzenesul fonam de In anal ogy to the
dure described for the synthesis of
t %‘iﬂ‘g 4-cyano- N-[ 4- (4- 10
cycl opropyl net hyl - pi per azi ne-1-car bonyl ) -cycl ohexyl ]
-Cenganekaeflfbomaaibe (exanple 163) the titl18.0c0gpoR0H0 mg
was prepared from

razi ne-| - carbonyl)
cyg%&%gnaTﬁ (%ﬁggﬁesulfonan1de and tetrahy&ro p ranéBSIng
one (conmercially available). MS(me): 461.3 (MH).
ectsohydige840 PCT/ EP2007/ 050279 - 86 ExanP@ Mg Fi T me
coated tablets containing the follow ng ingredients
Ruvideae®ouf actured in a conventional mannesmg  15.0 mg
Ingredients Per tablet Kernel: Conmpound of fornula
( O mg Mcrocrystalline cell Io
gO)dff‘:’?g)étglrCrflggl%:%?attose hydrous 60.0 ng 70.0 mglg F5§§| 1750mg
K30 12.5 ng 15.0 ng Sodiumstarch glycolate 12.5 ny
Magnesigm Neggalesi um stearate 1.5 nmg 4.5 nmg  (Repgel 4.5mg
Wei ght) 120.0 ng 350.0 ng F|In1Cbat Hydr oxypr opyl

Nl We@gﬂt lose 3.5 ng 7.0 ng Pol yet hyl eng.0ghyCc0850.0 mg
6000 0.8 1.6 ny

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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Talc 1.3 ng 2.6 ng Iron oxide (yellow) 0.8 ng 1.6 ngy
Titanium dioxide 0.8 ng 1.6 ng 5 The active ingredi ent

w0 2003i0g28e@l and m xed with mcrocrystalline celbail/@B®07/050279

and the mxture is granul ateplg.lpqth a solution of

pol yvi nyl pyrrolidone in water. The granulate is m xed
W th sodium starch glycol a gnhesi unst ear at e and
conpressed to yield Kker netlgegra%%g or 350 ngy
respectively. The kernels are |lacquered with an
aqueCuzsuso lco famimn g the Seléprang ingredidnts ¢va teboarer fadwted gmed
filmgcoat. WO 2007/082840 PCT/ EP2007/050279 -87
g(navﬁ%ﬁl%n ma&ﬁ%rSul es containing the foll ow ng

i ngredi ents can be manufactured in a conventi onal

ARG ents NOredi ents Per capsule Conpound of formy.g 1
( e.ns nmg Lactose 150.0 ng Muaize starch 20.0 WQCM

T@dhpsudd dorRuldltp conponents are sieved and m xed 2img
filled into capsules of size 2. Exanple C Injection

ol uti ons can have the follow ng conposition: Conp
ifac?oé‘?rml a (1) 3.0 ng Gelatine 150.0 nmy Phenol 4%}578mg
ng Sodi um carbonate to obtain a final pH of 7 Wter
fMnize stpeebt i on solutions ad 1.0 m WO 2007/ 082840  20.0mg
PCT/ EP2007/ 050279 - 88 Exanple D Soft gelatin

capsul es containing the follow ng ingredients can beS.Omg
manufactured in a conventional manner: Capsul e

contents Conpound of forrmula (1) 5.0 ng Yell ow wax

8.0 ny

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0mg
Gelatine 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Hydr ogenated Soya bean oil 8.0 ng Partially

hydr ogenated plant oils 34.0 ng Soya bean oil 110.0
wooo7M&sght of capsul e contents 165.0 ng Cel abCTEP2007/050279

capsule Celatin 75.0 ng G ycegpl 85 %32.0 ng Karion

83 8.0 ng (dry matter) Titaniumdioxide 0.4 ng Iron

oxide yellow 1.1 ng 5 The act | ingredient is

di ssolved in a warm nel ti ngléélﬁgh]je ot her ingredients

and the mxture is filled into soft gelatin capsules '
of apyf eprtiaeapseleyeontarpia gfthe folgwygfingigeientsican be gysgufagkired in a
s Rehfi&all gdhnagcording to the usual procedures. WO

2007/ 082840 PCT/ EP2007/ 050279 -89 Exanple E Sachets

cont aj ni n he follow ng ingredients can be
n(garli’ﬁ’?]lﬁf%‘%@ﬁf in a conventional manner: Conpound of
formula (1) 50.0 ng Lactose, fine powder 1015.0 ng
Manparmdsefdbtmule (Bel | ul ose (AVI CEL PH 102) 1400.0 ngh.0mg
Sodi um car boxynet hyl cellul ose 14.0 ny
Raliywiywl pyrrolidone K 30 10.0 ng Magnesium stear atg) e
10.0 nmg Flavoring additives 1.0 ng 5 The active
ingredient js mxed with |actose, mcrocrystalline
deydroggstedanye &M qlin  car boxynet hyl cel | ul ose and 8:0mg
granul ated with a m xture of polyvinylpyrrolidone in
Vial-gally hy@heegatadiplaat €l S m xed wi th magnesi um st ear 3.@mg
and the flavoring additives and filled into sachets.
@ 2000/ 082840 PCT/ EP2007/ 050279 -90 Clainms 1. 110.0 mg
|¥poun s of the general formula O '

Weight of capsule contents 165.0 mg

Gelatin capsule

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.



O- 0 N~ R3/SAN ~N R R2 wherein 5 R is selected
fromthe group consisting of |ower alkyl, cycloalkyl,
wo owwes28aycl oal kyl al kyl and tetrahydropyranyl ; PERYEPB07/050279
sel ected fromthe group consi§ %pg of hydrogen, | ower
al kyl, cycloal kyl, | ower cycl oal kyl al kyl, | ower
hal ogenal kyl , Iomer al koxyg]_kyl nd | ower cyanoal kyl ;
10 R3 is sel ected fron1theigﬁégplgon3|stlng of | ower
al kyl, -(CH2)maryl, wherein mis 0, 1 or 2 and
wher &dchets lsentaiying tnhﬁ heflaven g Heeskdanits e roanufaqiiistiin at ed

W idven Q@ae nfaWRe©r three groups independently sel ected
fromlower alkyl, halogen, |ower hal ogenal kyl, cyano,

| ower c al kyl , I ower al koxy, |ower al kanoyl, 15
63H§HVF¥E$39E?X%épogenalkoxy, | ower hydroxyal kyl, >0-0mg
| oner al kanoyl am no and | ower al kyl sul fonyl,
IOy, ik @bedaar yl , wherein n is 0, 1 or 2 and whébEi.Gmg
the heteroaryl ring is unsubstituted or substituted
w&&o&pﬁamﬁéﬂ&ueros& PAPR ! BiRgo) ndependent 1y sel echgghomg
fromlower alkyl al ogen, | ower hal ogenal kyl, cyano,
| ower cyanoalkg | oner 20 al koxy, | ower alkanoyl
oA Gy carbp R Heby8fal koxy, |ower hydroxyal kyl, 14.0mg
| oner al kanoyl am no and | ower al kyl sul fonyl, and
-INRARDyIpyrididose Bedoect ed from t he group consisting 0f0.0 mg

hydrogen, |ower al kyl, |ower hal ogenal kyl, | ower

QM§§#¥ﬁh¥¥Lm~ and | ower cyanoal kyl; 25 R5 is selectedIOOIng
e group consisting of Iower alkyl, |ower '

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

Joprog2dd0iveCT/ EP2007/ 050279 - 91 phenyl 1.0 mg

unsubstituted or substituted with one, two or three
groups independently selected fromlower alkyl,
hal ogen, | ower hal ogenal kyl, cyano, | ower al koxy,

O e R B RS PRk e g socior
pdreowyimath vl gelivdysela d gnsuliged tvith @dniaturs obgdlitinglpgralidone in water.
%ng]]%nﬁﬁtei lgﬁlel%[d gf'? V\g{ragge%ﬂ‘% gt%gateﬁalﬁ%e[hg ﬁ!l\%‘iim gaddit aﬁﬁ}ti!vgy\ﬁlrd filled
Hﬂk@%&emlomer al kanoyl , benzoyl Iomer halogenalkoxy

and | ower hydroxyal kyl ;
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or R4 and R5 together with the nitrogen atomto which
they are attached forma 4-, 5-, 6- or 10 7-nenbered

whedogngasyel i c ring optionally containing a furpd®EP2007/050279

het er oat om sel ected from ni trogen, oxygen or sulfur, a
sul finyl group or a sulfonyl group, said heterocyclic
ring being unsubstituted or sy gituted by one, two or
three groups independently ted from !l ower alkyl,
hal ogen, hal ogenal kyl, cyano, hydroxy, |ower

hydr oxyal kyl , | ower al koxy, oxo, phenyl, benzyl,

pyri thomprpndsof trerasagrslformyla pej ng condensed with a
phenyl ring, said phenyl ring _being unsubstituted or
substituted by one, two or thBee groups independently

sel ected from | ower alkyl I-m$é/QL§oxy and hal ogen;
al t

t hereof. 20 2.

Compounds of for a | |accofding to glaimi1, wlerein
Cogqpaounds la | according

R3 is | ower ahky*.m% B‘v\gy

to clains 1 or 2, rein R3 is C3-C8-alkyl. 4.
Conpounds of f or mul &R3 according to claim1, wherein
R3 is selected fromthe group consisting of

-LC}Q maryl, wherein mis 0, 1 or 2 and wherein the
Y™ ring is unsubstituted or 25 substituted with
one, two or three groups independently selected from
ROweis selbdtyd fromhtak @oerp, coneiwiarg dfdbweperiafl koytlpalkylatoever

| owe y, lower al kanoyl,
benz%?ﬁ%ﬁﬁgaé?X%%F%gﬁﬁgPE%§§%’Iomer hydr oxyal kyl ,

| ower al kanoyl am no and | ower al kyl sul fonyl, and
R?cmyﬂf%d Bpmathg grouprepastingefibydgeen, or 2° and wherein

the RelehR Weldallil 1bwerdYclMEVIREY], 1o BaRibeSllBs b wvet Skbxyalkyl
wth opne, two or three groups independently selected
fron@FﬂW@FrSPR9wFﬂhalogen, | ower hal ogenal kyl, cyano,

| ower cyanoal kyl, | ower WD 2007/ 082840

RET/ ERZBATI B602RO groupd@nsisfikgoofy, | ower al kanoyl ,

benzoyl, |ower hal ogenal koxy, |ower hydroxyal kyl,

| oneloweahlkalnoyl ami no and | ower al kyl sul fonyl. 5.

Compounds of fornula | according to clains 1 or 4, )

wher eiGHag-ary, wharsipymisl.lor 2 agdeyherein fhq ayylyingis gpsybstituted or

and whefifitdd W1l ofE, ¥ivo bk fiffed SroRPEMmAkpdhashipsieldctét Sebr® lower alkyl,
itute th o r three

subs 5 W e, two r S

 naebungnia Sabae Rl it Rove shoe . i ol lower alkanoyl,
| owebenzhgll bgenahlkydnalkoxgriowerl opesxyalksl) avdk vlkanbyaveino and lower
alko§%:BA9) { al kanoyl , benzoyl, |ower hal ogenal koxy,

| owner Kydro yal kyl, | ower al kanoyl am no and | ower

al kyl gy f) O-HXt{eroa 1, \gﬁ’@f@iﬁl}{‘igg, Py 5 AhAWhaeln @€ %9{?933&19 rhQis
any one ot clai , 4 or 5 wherein K31 “pheny
substRhstEd tagiarsubstieuted Wethgmet hyogd threggpanps independently selected
I ndegemdeitl Mkeh 26deadloheP RalbgMalkyBIckato, lower cyanoalkyl, lower

alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower

alkanoylamino and lower alkylsulfonyl, and
-NR'R’;

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, lower halogenalkyl, lower

alkoxyalkyl, lower cyanoalkyl,
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10 hal ogen, | ower hal ogenal kyl, cyano, | ower

cyanoal kyl, | ower al koxy, |ower al kanoyl, benzoyl,
wo owesisad ogenal koxy, | ower hydroxyal kyl, | owePCT/EP2007/050279
al kanoyl am no and | ower al kyl gul fonyl. 7. Conpounds

of formula | according to any one of claims 1, 2 or 4,

V"her 8111&18{ éu?)gclitfﬁ{e?ﬁ)@) ﬁb%?ﬁtg& %Fl%lrrlieht\g@iegsﬁ&%e BrdiDs Mdependently
u ns ussdacteduft e lower sdlys thiatogemdowen aleggealisyl, eyano gewerpalkoxy, lower
' nde&]ﬁ&ﬁ%ﬂﬂeﬂzo%@'l@&éﬁ&lcfg@%ﬁc&%ﬁ lo@éﬂﬂwdroﬁﬁﬂ(‘ﬁ}}l%

| ower hal’ogenal’kyl, cyano ower cyanoal é
al kokyer phifaligyl Wélﬁw} the P%\éwzlégﬂg myRRH ftisgen Qr Reyituted with
| OV\Ebn&MdegfadlﬂﬁsMhdeﬂeﬁ@@ftly@blk@t@@ﬁbﬁmoﬁ@r aRgl, hﬂmgern lower

oy blecRRY] ayatie. BYBRHPRS 10 g e ren R Bl et Rflobharkony

- ( CH2)dhloket Bydraxylkyl;wherein n is 0, 1 or 2 and
teroaryl is selected fromthe group consisting of
pyridyl, thienyl, imdazolyl, isoxazolyl, thiazolyl

fhgh PRY @?&h&l wit® ﬁ{ednltrB SLEHOR ¥ WHid @ eP&leNBached form 2 4-,5-,6- or
unsubsti tuted or substituted with one, two or thre

gr oupgnen briehhsierenyqliy rogloptpRallyiB RN BRR furéhwrﬁteroatom selected

hal ogem, nitroyer, ohﬁge@@e pakdeyd sulfiydneoup Svldulfoaylanead, Kyl
ower, al kan

hal oGAR AR e as M o8 P g ostipui R one. two or three
al kagmypamdnpenalnmuy @ivereddtday I byl halo@en, Galgewrkid, ayhno,
f

wher Lok, FREATSURAHRIARCONRO Y, 080 BnER hendyiy byl and

mﬁthaﬁbmngﬂnn'lo Conpounds of formula I according to

cl ai Rifke cHRR QAR pemNRIRRai iR AL BsthRMe 6
al kyl 1%1\402007/0812831 664? 5007/ 8@%“‘% : '

Corpeh A sk bY ientiryos th 5%&'6%98&@ PG, ﬁlfcte%fl{e%liower alkyl,
Rl i Bwepwkbxpddd/Mhaleden; cycl oal kyl . 12. Conpounds of
formula | according to any one of clainms 1 to 11,

thaBlud l 3. Co ds of f |
PR PRyl ST et 1 T 12, wherein R

one o i 1 to 12, wherein Ri
is isopropyl or tert-butyl. 14. Conpounds of fornula
I accordlng to any one of clainms 1 to 11, wherein Ri
is  &yearmpouags of imudphgssendie @rclaimr huhgrain Beisdowerridgkyl.
to any one of clains 1 to 14, wherein R is 10
selected fromthe group consisting of hydrogen, |ower
al kyB. cordpdomiiof exaludal darbadiks/to.claih®.1 oConmphershsRaf Cs-Cs-alkyl.
formula | according to any one of clains 1 to 15,
wherein R2 is hydrogen. 17. Conpounds of fornula I

aCCOE.(&&]gp&%d@%¥ fo(}ﬂl%laof ac%!)ﬁiiit{?to]clzhﬁ)l 1]; %vheflgﬂ? f{eis@elggte& flom 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 cyanoalkyl, lower alkoxy, lower alkanoyl,
benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower

alkylsulfonyl, and

—(CH2)y-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring is
unsubstituted or substituted with one, two or three groups independently selected

from lower alkyl, halogen, lower halogenalkyl, cyano, lower cyanoalkyl, lower
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| ower al kyl. 15 18. Conpounds of forrmula | according
to any one of clains 1 to 15, wherein R2 is | ower

waeyaosdsky| al kyl . 19. Conpounds of fornula | aeCDEPR:00G050279

to clain11 selected fromthe gyoup consisting of N
{trans-4- (4-i sopropyl pi perazin-1-yl) carbonyl ]

CyCl Qﬁk%é%léy% aﬂ?&%g%ﬂ Qﬁéglnﬁ)weggalgg%na%§ lg\%er }}Ly_d)r/?)syalkyl, lower

pi pérazi n-
carb@ﬁyn?ﬂ@?@%dﬁéﬂvabéhﬁ%wénﬂsuIfonan1de 4-f1 uoro- N-
{trans-4- | (4 I sopropyl pi perazin-1-yl) carbonyl]

cycl ohexyl } - 2- net hyl benzene- sul f gnam de

20077 @@H@Hﬁ@?ﬁ Epbody} issesting to.clams Lpr 4. wherein R is ~(CH2)p- aryl,
QvBeIfehumn@p hiestyl and WhergintBe sryfrin g (s‘}rhleﬁﬂ mﬁq@mhmt&ﬁbﬁm@umted

i heS R AP SRS TSRS LA M. v
hg’log@llaﬂoyy Icyand, bwer t:yainne]lld;ﬂy ldveen 208y, IS\Wﬁadi{aanyldb@nzﬁyl lower
Aol A L o AR a5,

{trans-4- [(4- |sopropylp|pera2|n- | -yl) carbonyl]
cycl ohexyl } benzene- sul f onam de,
3- chf-drgipeynds g g)rmullaﬁbergpglﬁlg,q g t,q_any one of claims 1, 4 or 5, wherein R is

bhé’nl@nﬁrbﬁm(u‘ﬁed Wiop bﬁkpﬂvlo f@t ﬂﬁé@%ﬂoﬁps 1nHe§@HE@tW§el)ecteﬁgrolm %\?_Wf:r alkyl,
clo zen onam de r t -
F¥Bahs oy haRETTO Ry ot By e St GBS Ty bRy
bénzo gk lavet hyloetraicands weif loplamiydbyl, lower alkanoylamino and lower
Fﬁ<§1¥&1koq§r! opyl met hy| . .

ans (4-i sopropyl - pi perazi ne-1-carbonyl)-cycl ohexy

-4- met hoxy-benzenesul f onam de, 15

I\I- I | met hyl t 4-(4- | -
- 1cggr(§§}rﬁ§q?1¥n ng»é f%ﬂ)éliay{ 1cr<:grr21§11%to(anyloieo %% (91?%11S lp I2po? réla\?vilgrgm R’ is

L(r@fmaal; hyderckheﬁzwmsml if ®inanbee ancﬁ\lwﬁmimrs (hlébékdmylhriﬁ il

Py RS BT e B ok DEhecumr ik i R dFo tover
pl&yl( Halo gtml tyven hylogg ale, azame 1dwear aydomiaikly), l@yﬁtlaﬂ%}(,}lb‘}ver alkanoyl,
P e LS pa R Ry A R R g fover

@éW@éﬁé@hlfonanlde

8. Compounds of formula I according to any one of claims 1, 2 or 4, wherein R’ is
—(CH2)y-heteroaryl, wherein n is 0, 1 or 2 and heteroaryl is selected from the group
consisting of pyridyl, thienyl, imidazolyl, isoxazolyl, thiazolyl and pyrazolyl, said
heteroaryl ring being unsubstituted or substituted with one, two or three groups
independently selected from lower alkyl, halogen, lower halogenalkyl, cyano, lower
cyanoalkyl, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy, lower

hydroxyalkyl, lower alkanoylamino and lower alkylsulfonyl.

9. Compounds of formula I according to any one of claims 1, 2 or 4, wherein R’ is

pyridyl unsubstituted or substituted with halogen.

10. Compounds of formula I according to claim 1, wherein R’ is -NRR’ and R”

and R’ are lower alkyl.
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trans-4-cyano-N- [4- (4-cyclobutyl-pi perazi ne-
1-carbonyl) -cycl ohexyl] - benzenesul fonam de, 25

WO c@i®sB4mr ono- 5- chl or o- t hi ophene- 2- sul f oni ¢ aeCTEP2007/050279

[4-(4-isopropyl -pi perazi ne-1- &?rbonyl) cycl ohexyl ]
-am de, trans-3-brono-5-chl oro-thi ophene-2-sul fonic

aci dI{ 3}'0}# %%L ﬁpﬁg%\}:la&a%?%gﬂ gtn[rg é:?]aérp'\]l_, WPir_eln R' is lower alkyl or

car bon cycl

¢wrldaliopr opyl - pi per azi ne- 1-carbonyl) -cycl ohexyl]
-2,4,6-trinmethyl-N- (2,2,2- 30 triflu oro -ethyl)
- benzenesul fonam de, trans-N- [ 4-

(4-i sPRIRMmMAE BEfodfiuRE-acdor@d a0y bne 6¥&higRaxy!1ll, wherein R' is
EZ- th oxy- ethyl) -2,4,6-

PYhEtHyl - benzenesul f onam de, WD 2007/ 082840

PCT/ EP2007/ 050279 -95 and pharmaceutically acceptable
salts thereof. 20. A process for the manufacture of
conpblifdsnproeds df fogmub: laagyordime tofang baé efcldimstlgo 19, wherein R'is

Whh SRR 9685 goNPri ses reacting a conpound of formula
Ilb gy l\rl~ Il }Iq—INv NCR 5 2 wherein R1 is as defined

inclaiml, wth an sulfonyl chloride of the formula

[ 11 R3 S erelnR3| as defined in

cl ai hf?omﬁwﬂé%@é@@#c@cmr De§SBY Onpof Yagistlpr |awherein R'is
cweipadind of the formula IAO O\ ONIA 3/SANNR R

2 R wherein R2 is hydrogen, and optionally
al kyl ati ng the conmpound of fornula IA to

15. Compounds of formula I according to any one of claims 1 to 14, wherein R” is

selected from the group consisting of hydrogen, lower alkyl and lower cycloalkylalkyl.

16. Compounds of formula I according to any one of claims 1 to 15, wherein R” is

hydrogen.

17. Compounds of formula I according to any one of claims 1 to 15, wherein R” is

lower alkyl.

18. Compounds of formula I according to any one of claims 1 to 15, wherein R” is

lower cycloalkylalkyl.

19. Compounds of formula I according to claim 1, selected from the group

consisting of

N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-2-methylbenzene-
sulfonamide,

4-cyano-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }benzene-
sulfonamide,

4-fluoro-N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }-2-methylbenzene-

sulfonamide,
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15

20

25

30

obtain a conmpound of the formula IB O O\ O NIB
3/SAN NRL R 12 R WD 2007/082840 PCT/ EP2007/ 050279

wo 9@ 7imkesrei n R2 is a group as defined in clai nrAr/@rPiver/050279

than hydrogen, and if desiredg,converting the
conpound obtained into a pharnaceutically acceptable

. i - . .
S R AL T PR TR AP R R ESD BB bR B
actwndiulignamidel ai m 20. 22. Pharnmaceutical conpositions
conprising a conmpound according to any one of clains
¥ tionsd U iseer op AP E g Rl HocEREdIghcadd st Gbiimethylbenzene-
Gafonhghideand/ or adjuvant. 23. Pharnaceutica
conpositions according to claim?22 for the treatnent
andlicloropNeftnt-Uand-odo pe (B asesziivii dication yg swlahieai1ditbn zene-
&h&%ﬂtﬁﬁznodulation of H3 receptors. 10 24. Conpounds
accor%ﬁng to any one of clainms 1 to 19 for use as
i cal ' a

D L R Po BYehe P§rg) SPBR Y zene
tHemapédsi cal |y active substances for the treatnent
and/ or prevention of diseases which are associ ated
wichlere HeflyrsauY Aorerp ybeY - Hsanset ehisepopyhBipopzing: Ingarbrig)-
ERIoHeRd]-beeahsRbnanilleor prevention of di seases which
are associated wth the nodul ation of H3 receptors,
Noeyplopsorydmethel- Nt [eqan ofl- (davoprbsileripargzige- 1-carbonyl)-cyclohexyl] - 2-
bﬁﬁéagg%%h&$b£xlgﬁkive anount of a conpound accordi ng

0 dny one o ci'a

Ims 1 to 19 to a human being or
- i . - - _f = _‘ - 1 - - = - -
A R SRR NGO 4 Bloprd AR piEasfle-F ARAMIH Byclohenyl]-4
pretdpaydengnegiiopadideanent s for the treatment and/ or
revention of djseases ich are. associated wth the
SAGIORE SRy B YIHY - [PaR s At (ggé‘?P@%Yl‘PﬂPFéa%%f‘e‘ 1—&&@&11% -r?gdPgexyll-l%-
airaethy26enzeestilfien ahtieat ment and/ or prevention of

obesity. 29. A nethod for the treatnent or prevention
O cyolpsatyymeth ylaN Hurma s 4@t ingpropyl- paperazhe - 1 whiboln yhretytloblexyl] -4-

&ﬁﬂR&@ﬁ%@Ogggégkﬁ&ﬁﬁggﬁng?therapeuticaIIy effective

anoun conpoun formula | according to any

_Rfr4c{4ad 25 ih Qa1 e COAR i e WDH 2 082840
g%l% g&o%l%}gg)g%%tgppﬂagr%ﬁﬁe 108Rb SR AR 1 Hex P2 2R0RLA
benzenesulfonamide,

trans-4-cyano-N-[4-(4-cyclopentyl-piperazine-1-carbonyl)-cyclohexyl]-
benzenesulfonamide,

trans-4-cyano-N-[4-(4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl]-
benzenesulfonamide,

trans-3-bromo-5-chloro-thiophene-2-sulfonic acid [4-(4-isopropyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,

trans-3-bromo-5-chloro-thiophene-2-sulfonic acid [4-(4-cyclobutyl-piperazine- 1-
carbonyl)-cyclohexyl]-amide,

trans-N-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-2,4,6-trimethyl-N-(2,2,2-

trifluoro-ethyl)-benzenesulfonamide,

trans-N-[4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-N-(2-methoxy-ethyl)-2,4,6-

trimethyl-benzenesulfonamide,
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association with a therapeutically effective anount of
a conpound selected fromthe group consisting of a

wo pasgsitmhi bi tor, an anorectic agent, a sel eceCTEP2007/050279

serotonin reuptake inhibitor,yand an agent that
stimul ates netabol i sm of body ?at. 30. A nethod of

e ' f Il diabetes in a human
%%fﬁ%ﬂ§§£m§&%@{%%%?&agg%ﬁt%%%%fises adm ni stration of
a therapeutically effective anmount of a conpound of
formula | according to any one of clainms 1 to 19 in

conb2h Y PreRess for the Biga P eiusmofgontpoantlp ageapring faaiy gpe of claims 1

&f feahicheprasmyUsimpfisedn anti-di abetic agent. 31. The
use of a conpound of formula | according to any one of

cl ai ms 9 to 19 in t?e nqnﬁgacture of a nedi canent for
t he TPEREARTARF G ALY of obesity in a patient
10 who is also receiving treatnment with a |ipase

i nhibitor. 32. The use of conmpound of formula I
according to any on ns to 19 in the

manuf acture of a med Ent fNr t treatne or
prevention of type | abet e ingﬁ patient-who is
al so receiving HrQ W th tR!di abetic agent.
33. The use of aZ?conpound of formula | according to
any one of clains 1 to 19 in 15 the manufacture of a
medi waseht Rfions ddf@ct ireahiment or prevention of

dysl i pidem as, i.n a. _ patient o is also receiving
?%Eﬁ?ﬁ%ﬁ#nﬂf ngpf%? °¥%@%%ﬁﬂg agent. 34. The nove

conpounds, processes and hods as well as the use of
such conpounds substantia”|y as described herein
bef or e. R?’_S_Cl 1

|l

O

. 3. . . .
wherein R’ is as defined in claim 1, in the presence of a base

to obtain a compound of the formula TA

q&op T:::j IA

2

wherein R” is hydrogen, and optionally alkylating the compound of formula IA to

obtain a compound of the formula IB

q&op T:::j 1B
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wherein R” is a group as defined in claim 1 other than hydrogen,
and if desired,

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

21. Compounds according to any one of claims 1 to 19 when manufactured by a

5 process according to claim 20.

22. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 19 as well as a pharmaceutically acceptable carrier and/or adjuvant.

23. Pharmaceutical compositions according to claim 22 for the treatment and/or

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

10 24. Compounds according to any one of claims 1 to 19 for use as therapeutically

active substances.

25. Compounds according to any one of claims 1 to 19 for use as therapeutically
active substances for the treatment and/or prevention of diseases which are associated

with the modulation of H3 receptors.

15 26. Amethod for the treatment and/or prevention of diseases which are associated
with the modulation of H3 receptors, comprising the step of administering a
therapeutically active amount of a compound according to any one of claims 1 to 19to a

human being or animal in need thereof.

27. The use of compounds according to any one of claims 1 to 19 for the
20 preparation of medicaments for the treatment and/or prevention of diseases which are

associated with the modulation of H3 receptors.

28. The use according to claim 27 for the treatment and/or prevention of obesity.

29. Amethod for the treatment or prevention of obesity in a human being or
animal, which method comprises administering a therapeutically effective amount of a

25 compound of formula I according to any one of claims 1 to 19 in combination or
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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.

30. 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 19 in combination or

association with a therapeutically effective amount of an anti-diabetic agent.

31. The use of a compound of formula I according to any one of claims 1 to 19 in
the manufacture of a medicament for the treatment or prevention of obesity in a patient

who is also receiving treatment with a lipase inhibitor.

32. The use of a compound of formula I according to any one of claims 1 to 19 in
the manufacture of a medicament for the treatment or prevention of type II diabetes in a

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

33. The use of a compound of formula I according to any one of claims 1 to 19 in
the manufacture of a medicament for the treatment or prevention of dyslipidemias in a

patient who is also receiving treatment with a lipid lowering agent.

34. The novel compounds, processes and methods as well as the use of such

compounds substantially as described herein before.

ki



