-1- CY',.LOHE%YL SOLFONAMSDE DERIVATSVES EAfING fi3
RECEPTOR ACTIV=TY The present invention is concerned with novel
cyciohexvl sulfonamide derivatives, their-manufacture, pharmaceutical
compositions containing them and their use as medicaments. The active
compounds of the present invention are useful in treating obesity and
other disorders. In a first aspect. there is provided compounds of the

ge rmula_2 wherein_R' is selected from the group consisting of
Iowng%é%%clgwmgr D& SRRy Tafk AR e AN BFE BT PN HETEVE TY
selected from the group consisting of hydrogen, lower alkyl, cycloalkyl,
lower cvcloalkylalkyl, lower halogenalkyl, lower alkoxyalkyl; and lower
cyancHiRyEsRB Is saiecter framethegratp monsisicigefloweioaliis derivatives.
méﬁlﬁ?&mﬁ%ﬂ%&tﬁ&%@m%%%@ﬁﬁo‘ﬂ?%g%@ﬁQEX";-:{:E;” '8 their use as
Lnsubstituted or_ substituted with one, two or three groups indepen enStTy
seleeted trom Todar aSPRERGLR iBHEIAIOFeTRIROR ATaRes T e freating
obgHEROAIKY P AGTVEiseResey, lower alkanoyl, benzoyl, lower halogenalkoxy,
lower hvdroxyalkyl, lower alkanoylamino and lower alkylsulfonyl,
-(CHR)niheterpary| sivdeieifravisi doatrdand whereipetheheteroary! ring
is unsubstituted or substituted with one, two or three groups
independently selected from lower alkyg}, halogen, lower halogenalkyl,
cyano, lower cyanoalkyl, lower alkoxy,:lower alkanoyl, benzoyl, lower
halogenalkoxy, lowgr hydroxyatkylHewer-gtkansylamino and lower
alkylsulfonyl, and 2N R5; R~ is selected from[the group corisisting of
hydrogen, lower gwﬁWamw, Tower Mikaxyaikyl and lower
cyanoalkyl; R5 is selectedi from the group consisting of lower alkyl, lower
halogenalkyl, lower alkoX%aikyl, lower cyanoalkyl, phenyl unsubstituted or
substituted with one, two or three groups independently selected from
wawsr.alkyl, halogen, lower halogenalkyl, cyano, lower alkoxy, lower

R'  isselected from the group consisting of lower alkyl, cycloalkyl, lower
cycloalkylalkyl and tetrabydropyranyvl:

R"  1isselected from the group consisting of hyvdrogen,

lower alkyl, cycloalicyl, lower cycioalicylalkyl, lower halogenalkyi, lower alkoxyaikyl:
and lower cvanoalkvi;

R®  isselected from the group consisting of
lower alkyl,

—~(CHa)m-aryl, wherein m is 0. 1 or 2 and wherein the arvl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkvi,
halogen, lower halogenalkyl, cyano, lower cyanoalkyl, lower alkoxy, lower alkanovi,
benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower
alkvisulfonyvi,

~{CHgjp-heteroaryl, wherein n 15 0, 1 or 2 and wherein the heteroaryl rin g1
unsubstinited or substituted with one, two or three groups independently selected
from lower alkyl, halogen, lower halogenalkyl, cyano, lower cyanoalkyl, lower
alkoxy, lower alkanoyi, benzoyl, lower halogenalkoxy, lower hydroxvalkyl, lower -
alkanoylamino and lower alkyisulfonvi, and



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 s_e?_cted from lower aicyl, halogen,
lower halogenalkyl, cyano, lower alkoxy, lower alkanoyl, benzoyl, lower
halogegrikdxy and lower hydroxyalkyl; or R4 and R5 together with the
nitrogen atom to which they are attached form al-, 5-, 6- or 7-membered

eter IC I} ' r lected, from N
Ko E%Wéﬁ%?‘é%?%%&?é@%ﬁé{iﬂ?égﬁ%ﬁ LT e bald dnalll,
heter ?ﬁfﬁ’@’ tﬁ-‘ﬁﬁ%ﬂ%ubstltuted by one, two or three

groups mdependently selected from lower allryl, halogen, halogenalkyl,
E-yanéS spigatiesk{rolowe EERivD Realksiinsweicaikorlyylokoyptienybebelizyi jower
pyrldmambm@y&;ygﬁm@g condensed with a phenyl ring, said

phen rin bel stituted or s bstituted by one, two or three
mdepﬁIh 5 ﬁn se Sggtue %rrom egwer altryl; tgl’o%}é‘r Btk tgﬁeﬁ %88& %71 gamﬂ"
pharrﬁ%l%@ﬁ% é@l@l Srelinte BRRSSEndPast hﬁla@@@Bﬁ@ At aeralisoxy, lower
providédueoptasess {0 shemanfaciie:ofacotopreyRdarasdissiossd

hereir | acting a _co ound fformua II I
Wheré?ﬁlgg %?éﬂ &%?r?é%? grl;]ét?lx:] iﬁl%é%gasﬁpggpwqﬁan su Tsu ?1Dy chiorid ﬁ1ﬂuted with
formutRFIPL5%C &EP¥PS [IePTRNERIR R5Ea 98t ﬂféﬂcﬁﬂﬁ@vmé}ﬁ%’@ﬁe&wﬁ

the piesepuelifya hase tivebtailkaxgoipeualtofdhie fermulaitAvDiogenalkoxy
wher%&ﬁmg&gg@gj@nd optionally alL-ylating the compound of

formula l:Ato obtain a compound of the formula IB O

R’ and R together with the nitrogen atom to which they are attached form a 4-, 5- 6m or
7-membered heterocyclic ring optionally containing a further heteroatom selected
from nitrogen. oxygen or sulfur, a sulfinyl group or a sulfonyi group,
said heterocyelic ring being unsubstituted or substituied by one, two or three
groups independently selected from lower alicyl, halogen, halogenalkyl, cvano,
hydroxy, lower hydroxvalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyi and
carbamovl, or
being condensed with & phenyl ring. said phenyl ring being unsubstituted or
substituted by one, two or three groups éndependenﬂy selected from lower alkyl,

lower alkexy and halogen;

and pharmaceutically acceptable salts thereof,

in a second aspect, there 1s provided a process for the manufacture of

compounds as disclosed herein. which process comprises

reacting a compound of formula II

H N)ij/LL O‘R‘ ’

wherein R’ is as defined in the first aspect.
with an sulfonyl chioride of the formula It



1B R3~S ~(tY, R2 wherein R- is a group as defined in the first aspect
other than hydrogen, and if desired, cga\égrting the compound obtained
into a pharmaceutically acceptable acid addition sal:. In a third aspect,
there is provided compounds as disclosed herein when manufactured by
a process as defined above. In a fourth aspect, there is provided
pharmaceutical compositions comprising a compound as disclosed herein
as well as a pharmaceutically gecegtable, carrigand/or adjuvant. in a fifth
aspect, there is provided pharmacdutical compositions as disclosed
herein for the treatment and/or. préMention of diseases which are
associated with the modulation of H3 receptors. -2b- In a sixth aspect,

tEerwi@m\z'}?%@_Wb Esias filisciased ,h@rf@ﬁ%s@ﬁ@ﬁaﬁ a base o

therapeutically actjve substances, |n a seventh aspect, there is provide

%8 lfi’%’éné}é H%Jc%s%ﬁ EP@FBH%&’}‘use as therapeutically active
substances for the treatment and/or pgvention of diseases which are
associated with the modulation of H3 ffeceptors. In an eighth aspect, there
is provided the use_of compo isclosed herein for the preparation
of medicaments fa%hg/@reat ent and/or prevention of diseasgs, which are
associated with the ygadulatieq of H3 recépt\or;ﬁhe compounds of
formula | are arﬁggonists'\ﬁnd/or Inverse agonists afthe histamine 3
receptor (H3 receptor). 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.,
PhySiOR5§Y: &F thd B eESintastinRNTRALY MRaverr ey gpid 2f farmula 1A to
o). Histapined eguiatesavarigty of digestive pathophysiological events
like gastric acid secretion, intestinal motility (Leurs et al., Br J.
Ph.armacol. 1991, 102, pp 179- 185), tasomotor responses, intestinal
inflammatory responses and alieric reagtions (Raithel et al., Int. Arch.
Allergy ImmunoL 1995, 408, 3). 1IN thé/rﬁammalian brain, histamine
is synthesized in histrfinergic cell bodies which hre found centfally in the
WO 2007/082840: 279 Mg

R
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wherein R 1s a group as defined in the first aspect other than hydrogen,
and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt

[,

in & third aspect, there is provided compounds as disclosed herein when

manufactured by a process as defined above.

In a fourth aspect, there is provided pharmaceutical compositions comprising a

compound as disclosed herein as well as a pharmaceutically acceptable carrier and/or

adjuvant.

in 2 fifth aspect, there is provided pharmaceutical compositions as disclosed
herein for the treatment and/or prevention of diseases which are associated with the

modulation of H3 receptors.



-3 tuberomammillary nucleus of the posterior basal hypothalamus. From
there, the histaminergic cell bodies project to various brain regions

(Panula et al., Proc. Natl. Acad. Sci. USA1984, 81, 2572-2576; Inagaki et
al., J. Comp. Neurol 1988, 273, 283 - 300). According to current

knowledge, histamine mediates all its actions in both the CNS 5 and the
periphery through four distinct histamine receptors, the histamine H 1, H2
H3 and H4 receptors. H3 receptors are predominantly localized in the
central nervous system (CNS). As an autoreceptor H3 receptors

onstitutively inhibijt the synthesis and secre tion of hlst efrom
PR A o e (PR 4 oGS Togir s H e Aoeia
thetfpetalalNewrosciehgertd87, 23, 149-157). As heteroreceptors, H3
receptors also modulate the release of other neurotransmitters such as
acetylcholine, dopamine, serotonin and norepinephrine among others in
both mwtrahpmtwdmesyspemidad dorppoipldrak drgans] sacinasiuagss
cardiova cuI m and ointestinal tract (Clapham & Kilpatrik, Br.
Lt st e S A s e R
whlﬁl&&c&p&me(ﬂedumt&ihanﬂbéfu&mmemm&ﬁﬂsml.%& pp 27-40,
Elsevier, Amsterdam, The Netherlands). H3 receptors are constitutively
active, meaning that even without exogenous histamine, the receptor is
tonically-adtivatedcinttre: capecotdn ithkibionf seceptordsuchiasitisediBrein
o BCE Ij[é)Dr this inherent activity ga% es tonic in Fé?flé n orgvr;_% rotransmitter
re e é]t?ﬁeref(())rtrem? anbe importa ’fﬁu{la gonlst Pwoufds
wh&mbammﬁcé&a@@nstmﬁukﬂy@m dnb&fnblﬁekozemgenous histamine
effects and to shift the receptor from its constitutively active (inhibitory)
form to a neutral state. The wide distribution of H3 receptors in the
mamArTBRCENG Hdraadaherphysistsditatrelerontnsageptes at the
histhhereforedhiedhefipeutiscpotential as a novel drug development target in
various indications has been proposed. 25 The administration of H3R

ligeneisin &3 ANtRRRISISOIRYELER BAPRISIS: BHORISER-UmRMIIAL AR Ssmirters
1nmn }/ mf{y e the histamine level the secretion of neurotransmitters in
whie R RS o

VA A TR R SRS SROH thits TRV Fe % SRR AATHE Hreph&ae b Sutks
‘9%@9&@111@@&@%@&sﬁnwmmjdefshmﬂimm@sma(m@samm Press, NY, pp.

21 1Enxdm\rlﬁzilb:£;ﬁﬁ% rédiadeblyadith e &%%ﬁk@%ﬂ&%@aﬁd Qs like
o 0 87 183-197 |ovascu r Isorders
asggjat%? Q%/%é%%%lal |n ?gr%n enQT“,é an%t cognltsg)}éﬁs%lracerls E%géh g{% pp 175-

%tt@ﬁ&?&gfmﬁwﬁéwaﬁmbﬂmmmeﬁwmnem@@pggmgéa@eons
{ Raléai @logichit. mscﬁdea&-,ﬁgxchxﬁmﬁc&uzmem& HeEPression «epieRSYs alian brain,

mﬁ%ﬁﬂ@?@&&ﬂ&%ﬁ%%ﬂ&ﬁﬁlﬁ@{ R g onvuIsion gnﬁk%%eu%amgﬁmuym the

narcolepsy, pain, gastrointestind dlsor ers, vesti
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dysfunction such as Morbus Meniere, drug abuse and motion sickness
(Timmermann, J. 35 Med. Chem. 1990,33,4-11). WO 2007/082840

wPRT7ER22007/050279 -4 It is therefore an object of the preseptwwemionsozre

to provide selective, directly acting H3 regceptor antagonists respectively
inverse agonists. Such antagonists / inverse agonists are useful as

fﬂiﬁﬁﬁﬁ&ﬁk@ﬂiﬂéﬁ}ﬁﬂﬂa&ﬁbﬂtwﬁ&t@ﬁ&wﬁﬂ%j@é}ﬂ%ﬁﬁﬂi&nFf&ﬁ'iﬁé@é the

vention. of diseases which are asso atedawnh th uI tion.of H3 .
reg r%'%g%glg fgﬁ) [ n“leaesc qﬁlalpe Faliky 2 aiohE orir%g FOC%\aﬂ Acad.

AKISBth %esap@m@@@rgltdmcmr@l 305 LB — 300).

monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbo‘h:mnim preferabtykoneltd gixtegarcarb oreditemal] moretiorefarallsh the CNS
iSREPOM AIRBRSFOTPILEHTE: Tioweh RIKYL-OF ol 1 Sralnh AIQRe B 13

|nat|on S|gn|f|es a 10 straight-chain or branched-chain alkyl group
tlg'cg carbon atoms, preferably a straight or branched-chain alkyl
group with 1 to 6 carbon atoms and partlcularlﬁﬁpreferred a straight or

brand e tECHART SAKS PETORE AR tacalsfbdn Brshdrdparipresbiiem (CNS). As
straightectrdior &htbegpichech €@ 8 alipyihtibitpk care rhethydn dtierkepivapyf,
H?Q%H%Lﬁ -SHtH sf%@%ﬁ%ﬂ%@um Aﬂ%ﬂ %‘%:&%%?gfé’lﬁ)%}?r% W'QBT Arl ang
e |somer ISoOme
O R RS o ol FO T TR Lo R e or b modulate
%36@?8@%@61@&6@@%%{&1@%satéloh@ambéglmb@;oiwawnmmtgmmmnd
ribiepinepHIaie @Eﬁﬁiﬁg @ﬂfé?sgﬁ Wm?lﬁmy}'n QVﬁB?bUﬁ)é' sﬁi@ﬂf?@ﬁﬁtﬁ{ pex 1pherai
e Cla re er

%%%43%&5 R e oa| St

bRl FHGH-drdt 5%38%68%% n%lﬁméia%% éh@ dﬂt’ﬁbq%glefﬁég@m H3
Retoipe of ther dGlend Ryixgmmaaﬂeplamdm A pYTIokpk@rasD Amsterdam, The
‘Deelerh IR OIONL CORE R BIEPIEN, 0144%19@9@4%%%%95

is cycl oprop){gr The term "alkoxy™refersto t erein

FOERSH P SIRYT Rt HSHHP fovoer My Pt 15r ﬁwé%wmbmw

refgnific anck 2E kenhbleswhloweh ialindneyegtoupsiay ea@setopimathibityon of

RINOOANRIPRO e SORNOREM ek %wéﬂ%lamﬁh%@s Il?smaytm{ﬁr&vould

a?ut X regerab meth(%x aanéjbe f?& g)j/ agdxmost 5‘ (iPerred met X | hift
P G BIRSZYBIRVACBPREICPRAE XY T RRRMMN® PATRIE 1 IBNEH aﬁﬂgl §

thegapRPEy &@ﬁﬁe@ W@Wﬁ@ﬁé&ﬁ%‘?léﬁbﬂ@t@'ﬁf fdrentydrogetrdisms. of

the lower alkyl groups is replaced by an alkoxy group, preferably methoxy

or ethbrywidendingite 30 @Bk reecploweinalkomatioyhijraups Sitedicates the

pAyReIBeRYEIBM Of RiNRHRARMPIBRYEfore the th erapeutic potential as a novel drug

development target in various indications has been proposed.

The administration of H3R ligands - as antagonists, inverse agonists, agonists or
partial agonists - may influence the histamine levels or the secretion of neurotransmitters
in the brain and the periphery and thus may be useful in the treatment of several
disorders. Such disorders include obesity, (Masaki et al; Endocrinol. 2003, 144, 2741-
2748; Hancock et al., European J. of Pharmacol. 2004, 487, 183-197), cardiovascular
disorders such as acute myocardial infarction, dementia and cognitive disorders such as
attention deficit hyperactivity disorder {ADHD) and Alzheimer’s disease, neurological
disorders such as schizophrenia, depression, epilepsy, Parkinson’s disease, and seizures or
convulsions, sleep disorders, narcolepsy, pain, gastrointestinal disorders, vestibular
dysfunction such as Morbus Meniere, drug abuse and motion sickness (Timmermann, J,
Med. Chem, 1990, 33, 4-11).
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The term "halogen” refers to fluorine, chlorine, bromine and iodine, with
fluorine, chlorine and bromine being preferred. WO 2007/082840

wWOPRT/RP2A07/050279 -5 The term "lower halogenalkyl" or  peT/EP2007/050279

"halogen-Ct-CB-alkyl" refers to lower allgg _groups as defined above
wherein at least one of the hydrogen atoms of the lower alkyl group is

replaged dyrashalagdess RRBE (R PRI IHAIGRN EHIPs i P est RieIeERRIM Y acting

g VIS LATCIaF T St PR / inverse agoniss
HIBretmethit cipruHeRIbr stz tsEiner e praticiiv byrfehedeat e nepmd/ or
pleveeribalogeénalkexyhuh hralegenudCoialkpxyn safassiia ovves Ak,
groups as defined above wherein at least one of the hydrogen atoms of

the lower alkoxy group is replaced by a halogen atom, preferably fluoro or
chlortn meskprefeselly flusiahckerAmengithaipreierred-baloganaied iaaher
alanorauns &' Slkiarems Goxs, ddhoromelnont, Iormel P And
chloromethoxy, with trifluorometioxy being “especially preferred. The term
RIS Ry BPergATERCI b Al RSP B wee kleiiegioimpion
asrdefinett phefeemlhersinatcleasthoneanfrttse hydrogen atoms of the lower
alkyl 15 group is replaced by a hydroxy group. Examples of lower
hydraptalkth gTewRS AK1 Ty XAyl Ok RYAreX e Havh tERGIIRI N olOWES

anoalkyl' or "cyann-C1-C8-alkyl" refers to lower. alkyl groups as defined
e R D e R S Sy o
S<aidHEampyhsdrhain @%ﬂ;ﬁr%h‘ﬂﬂég o fower tyoRy ARG IRt pEElye
myémoniathyhioh 20 byandethyh Thelkel g oowveitalkasaytaedarsttadExamples of
-GO-R: in B is leway al 1 "lower alkyl' has the
e A B A L L T L 0P
Bihji é%nﬁﬁ@-aw%e%ﬁ SRO0E e Renfektisdigric brandso rasaresfs heptyls
agiOhphemytrwhetein prefphblyyhdtignay «2bybendpiiosaiyefubstitutachhy
one, two or three groups independently selected from the group
consigting:eh fayeloalkyt; tgwergalkmwﬁm@g?gbd@v&% RAIRERALIE olQMRT oroup
term ‘lower alkanoylaming” qr
R R E O PO R LA e A L AR b, crstoneaiady
NpoheRd heErRenbl &ispnciaily e sdrissutiemeEalgiven significance.
Preferred is a group -NH-CO-R', wherein R' is methyl, meaning
The term “lower cycloalkylalkyl” or “Ci-Cr-cycloalkyl-C;-Cg-alkyl” refers to a

fower alkyl groﬁp as defined above wherein at least one of the hydrogen atoms of the
lower alkyl group is replaced by a cycloalkyl group, preferably cyclopropyl. Among the
preferred lower cycloalkylalkyl groups is cyclopropylmethyl.

The term “alkoxy” refers to the group R'-O-, wherein R’ is lower alkyl and the term
"lower alkyl" has the previously given significance. Examples of lower alkoxy groups are
e.g. methoxy, ethoxy, n-propoxy, isopropoxy, 11-butoxy, isobutoxy, sec. butoxy and tert.-

butoxy, preferably methoxy and ethoxy and most preferred methoxy.

The term “lower alkoxyalkyl” or “C;.g-alkoxy-C.s-alkyl” refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl
groups is replaced by an alkoxy group, preferably methoxy or ethoxy, Among the
preferred lower alkoxyalkyl groups are 2-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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acetylamino. WO 2007/082840 PCT/EP2007/050279 -6 The term
"alkylsulfonyl!" or "lower alkylsulfonyl" refers to the group R'-S(O)2-,

wonbereinddiis lower alkyl and the term "lower alkyl" has the prexigeshio7/e50279

given significance. Examples of alkylsumlfggyl groups are e.g.
methylsulfonyl or ethylsulfonyl. The term ™aryl" refers to a monovalent

arompfic earbevalicadicalaansisting.ffoch a0 MAVIgHalNg « STRRG Ry
more fused.rings in which at least one ring is aromatic’in nature,
EOUIEHR OIS SRBUD ATt A RER e RARRINT G50 AiBt @ e Al
o ivedplaced theapladegargriup. Micketebh flvowsroagHtomstarstd pneferably fluoro.
AFM kgD y @fzﬁ;éﬂ@fﬂb_géﬁgtéﬁlg)waj%hk??-@/&fﬁ@l&r&@i%ﬁ(‘)&&ﬂ@tﬁ’jj}ﬂmﬁﬁoromethyl,
m ted from nitroge en and/or ur. esof .
O S i B Snesfony
RFﬁ%ﬁ‘i&ﬁ?isoxazolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, or pyrrolyl.
Especially preferred are pyridyl, thienyl, imidazolyl, isoxazolyl, thiazolyl
and pgyratzoiyl . 1Twer thain direlbrogycly | reliegentd a Satuliated’ oefpartly lower alkoxy
D8PS AIbBveRABRERed 1108 WINGT GRNHSANNMESG @R SV ORI Alkoxy
Sloms.selacted itom itroden, 1o oxygen and/of syl r'~oExaénf'es Ol bly fluor
Ot SOy IAGY ThefoE iSRS T BiseYa syl SA8kmor BoMdigfpbLy fluoro.
f?ﬂg}%ﬁﬁlﬁ wyEfFARIEbomegn aipdlas sl Barsimiyiissormeshiamyl,
difigioatieo thjdaaidiryhdsethiazalicion cthiadiazaty il My chilayeseiusyn o

eg%%gﬂg%g}egihydropyranyl, tetrahydropyranyl, and thiomorpholinyl. A
preferred heterocyclyl group is piperidinyl or tetrahydropyranyl. 20 The

term.form a 4-, 5-, §- ar 7-membhered heterocyclig ri ptignally

contg‘}%?ntﬁrryal fé?fﬁglgfye(%ﬁe sgle %%?F%’Fr% ’hg(t;ﬁb”gr;}g}‘? SRR O Wity
gietens 20 dehnebbrocyehicreingt Whitlomaay Gistioydibegontamsa fuhthzrwer alkyl
RBUGE ReINUIPBY QL 15yl S UDMAD | 2SIV, INFOGHNY eroups are
H@"%@"%ﬁl pxr%%glldérgﬁ){gaoxazolldlnyl, isoxazolidinyl, thiazolidinyl,
Isothiazolidi ﬁ pi ené?’ny, piperazinyl, morpholinyl, thiomorpholinyl, or 25
azepanyl. A "4-, 5-, 6- or 7-membered heteroggyclic ring containing a
SUITIGED 4 S BI GHou EARECA NERASHoH IR g WiaEIk! aroups as
debintaind aveS(Dycgr ot pant anS A 2zhghoupo fon @s@mpid the lower alkyl group is
répmeethigmesahelnvher Exkdixotriemermialioyl ke Hetromalitdi8ethyi or

cr%%et%ﬁ lesubstituted or substituted by one, two or three groups
i c}eperYdently selected from lower alkyl, halogen, halogenalkyl, cyano,
hydroxy, lower hydroxyalkyl, 30 lower alkoxy, oxg, phenyl, benzyl, pyridyl
and CAfbEbyIOTREHERB R ERE G %&fa&%—séf-:ﬁnd@}%% ith§ Fpwer alkyl
apHehyiteimy ; ‘Baiciptieyl| risgleepneyicnsibsivtut ethoifisalpstitbtefdingd is a group —

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

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

halogenalkoxy and cyano.

The term “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.
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one, two or three groups independently selected from lower alkyl, lower
alkoxy and halogen. Examples for such condensed heterocyclic rings are

w{Beditspdio-1H- isoquinoline or 1,3-dihydroisoindole. WO 2004/9828407/650279

PCT/EP2007/050279 -7 The term "oxo” means that a C-atom of the
heterocyclic ring may be substituted by =0, thus meaning that the

i ﬁa I tically a Ierc;%le 1raltswra tg% ose saatl%r hic glt%(f? )=
rmaceu E
Vt"{(rilegn %[%lolf)mﬁ:véfr?g( Lve%g@gs)gan pﬁroperf’ﬁ( fhtﬁe rek'by %aggg\iv DFfER ! ificance.

%aa@lwm‘éﬂl%xléq%&nﬂiér@g%ﬁye@raamém@élmmégrﬁwwﬂf@@mts are

formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfudbaicniiaid aciterphospharicvakict anthihdc ke arefirabdical consisting of
dnrachianis asig, @ﬁ%@;&aﬂﬂ@f%@%@ﬁﬁ %ﬁﬁ&'ﬁ? ﬁq@as%%'eﬂg@%m atic in

i yruvic acid, oxylic, aci eic acjd, malonic acid, Sali .
rg% s%iéc%leﬁflc lllcélg]f arlceatg%p arlfgi%r AR %Tﬁ@raéia g@ﬁ%g@%@&ly aryl
l@ﬁﬁfﬁaﬁ%@%kﬁnﬁ‘lﬁ@we acid, methanesulfonic acid, ethanesulfonic acid,

p-toluenesulfonic acid, salicylic acid, N- acetylcystein and the like. In
additiBre titese ‘battsamay befprepeass dufarmt adtlitoh-of @n biredgamgolidde ca

c%@@ REGAIGRESE tRihe et @@1%&% ﬂ%ﬁvx%%éﬁo %9%%&;%%11 e&rﬁ

are not |m|ted to, the s ssium, li
R G R i SR e STk orY SN P i
tba@é’é iﬁ%*@d@yb@b@r@lﬁbtismhﬂ@@lod saheodflphmdaye bdoorpiargdnspecially
pediaRydarinesidsuhaitkedamnesnclidingy Natu Ay QeEUHRAG 1YL,

substituted amines, cyclic amines and basic ion exchange resins, such as

'Sopf@Hé!'t%mé{é%%Mﬁ%@&s%%Mﬁ%k@& HISHMAINDR, rated 5- or 6-
Fg’égfﬂy mine, ethandlamine, lysine, arginine, N-ethylpiperidine,

FIRE AR ARSTRRA A RE e JOTRIY, s eawoﬁk&ts%ﬂmgrm
wamealso Herprdpbat ifithe foespbhewitieyidyls inRPaiticukelyi peafbimddpiperazinyl,
aQB@ir{S}ﬁ Hﬁﬁiiﬁﬁcﬁﬁ@%@i&ﬁﬁ“ﬁﬂﬁﬁ%ﬂﬁ?ym%& é;é%ifﬁﬁ‘ﬁijy

(}/ orl?e salt he cor ds of fo muI | can also be ]Ié

oA ra?éUInF vyéflonlacé)n i‘ Etam%%] ?ﬁ’

%ﬁmﬁﬁﬂn W@&@Bﬂéﬁhmkﬂw é@@l.a&s'@%t@héewbﬂmelmrphoﬁn yl.
Aygifscebieeropaiyesrolignsipiiatiianhyereushsanperidiof formula |

(hydration). The term pharmaceutically acceptable salts also includes

physiglegicallyiaseqniatle §084aﬁ%¥llﬁsapa§rﬁét@fsc9me GRS taining

%J keiaLngglec%Iar f%:mu but ttgat differ in the nature,o or qu tsoea I%e}qggmc i

ORGP e SIS oF THRE B eRigiett O th yehie

ring, Wthh may optionally contain a further nitrogen, oxygen or sulfur atom, such as
azetidinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl,
thiazolidinyl, isothiazolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, or
azepanyl. A “4-, 5-, 6- or 7-membered heterocyclic ring containing a sulfinyl group or a
sulfonyl group” means a N-heterocyclic ring that contains a -S(O)- group or a -SO»-
group, for example I-oxothiomorpholinyl or 1,1-dioxothiomorpholinyl. The heterocyclic
ring may be unsubstituted or substituted by one, two or three groups independently
selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower hydroxyalkyl,
lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl. The heterocyclic ring may also
be condensed with a phenyl ring, said phenyl ring being unsubstituted or substituted by
one, two or three groups independently selected from lower alkyl, lower alkoxy and
halogen. Examples for such condensed heterocyclic rings are 3,4-dihydro- 1H-

isoquinoline or 1,3-dihydroisoindole.
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30 atoms in space. Isomers that differ in the arrangement of their atoms in
space are termed "stereoisomers". Stereoisomers that are not mirror

waomeeszfione another are termed "diastereoisomers”, and sigreaisoseiSe279

that are non-superimposable mirror imaggs are termed "enantiomers”, or
sometimes optical isomers. A carbon atom ‘bonded to four nonldentlcal

su bst!ttner%m/sg) Eﬁi&”@gﬂeﬁﬁ@hﬁ@%@%ﬁ% W@i@ﬁ@%&%@%&f&m efgﬁggbe substituted by
PSTIEP2007/050279, In.more Il,. the present Invention r

c§mté)%un <'of the g%%lerlé Frormimac SWB\YI Nnﬁng(grﬁloﬁcﬁlg%yl( CO-)

#HBPEIn R1 is selected from the group consisting of lower alkyl,

cycloalkyl, lower 5 cycloalkylallryl and tetrahydropyranyl; R2 is selected

from e gronp donsistiag ok Iy deogreab kovads atkfdy cycthaleydaltowieich retain the

BRIy e M%@@ﬁé}qﬁé dewerlkexyal I@I'ﬁ%@%ﬂé’ %hlcn(a]te not

g noal l; R3 s selecte fron?} i_grou&ﬂ%g e%Jstlng of 10 lower a L .
{8? ryf whersh mise 1 s PR RETaKA TR fganic atids such as

Rysig %ﬁuwﬁp hsdsebitatais wii snButivod thscgrodpshingépeindeitiynd the

Kedepteftifiom H@W@Eﬂ@l&;&b Aalogen oi‘g‘d\tﬂé H@@Qﬁ&'@'acﬁ%&o%mnm acid,

(,agéy& é a%g%%'}(ﬁ& earCl%”%%rE]L? ¢’ acCl nzoé%ﬂj lower { ?I? ILI Cl SuCClI‘llC
wer hydro ower dlkanoyfamino an 1ower 15 afkyi&l cy?
af ?}ﬁ%@té?ﬁ%r{ﬂ’tmfe?"éﬁﬁ RitEiQaaihbongis wFidreintAR IsaEfoargh dels acid,
nsethasehsfiinte dood, stibstitsiEdnidtheah @ tWQdﬂfetblﬁﬁlﬁf etipssalicylic acid, N-

dB&?R?&@%li/dstﬁl@ﬁI&dI](rQ(ﬁﬁllt‘?é{Yle{h@EMaim %lw]?:é h@'l%g a&i‘ ¥16n of an

.cyano,. quwerc anoalkyl, lower alkoxy, Iowera enzoy

lﬁaf@aé’ﬁ REX P&\A?ér%wa dRheGRRros §ﬁ45ﬁ1 e r’?d’ﬁh%ﬂléi%?égamc base
Ian%ymlt@ﬁweam mNFRéRE»@Rhtssséien‘Eeﬂdtmtﬂm liffdum comsistirigraf calcium,
;hygm@gaﬁa lewenalb Inwesnalogenalibmleuena WX@JKXL?JMGW&E not
lﬁ%?teg% %lt?c?oﬁ Srglaer%%gcgr?@artg% c'i te t1gloynasllr?1tllln ‘tlas\tlyt%rtgi"gunlh%\gviel{cludmo
naturaﬁ? gCCHI’l ing substltu ted amines, cyclic amines and basic ion exchange resins, such
as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine,
ethanolamine, lysine, arginine, N-ethylpiperidine, piperidine, polymine resins and the
like. The compound of formula I can also be present in the form of zwitterions.
Particularly preferred pharmaceutically acceptable salts of compounds of formula I are

the hydrochloride salts.

The compounds of formula I can also be solvated, e.g. hydrated. The solvation can
be effected in the course of the manufacturing process or can take place e, g.asa
consequence of hygroscopic properties of an initially anhydrous compound of formula I
(hydration). The term pharmaceutically acceptable salts also includes physiolo gically

acceptable solvates,

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

nonidentical substituents is termed a “chiral center”.



25 alkoxyalkyl, lower cyanoalkyl, WO 2007/082840 PCT/EP2007/050279

-9 phenyl unsubstituted or substituted with one, two or three groups
wanepesmaently selected from lower alkyl, halogen, lower halogeqaliowh7/050279

cyano, lower alkoxy, lower alkanoyl, bengoyl, lower halogenalkoxy and

lower hydroxyalkyl, and lower phenylalkyl wherein the phenyl ring may be

unsubps RS AURRIBIESCh Wit e Rt RINE: O fN Q%SH%%MI%%%@H@ 0eral formula

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

alkoxy, lower alkanoyl, benzoyl, lower Ralogenalkoxy and lower

hydroxyalkyl; or R'and Rs together with the nitrogen atom to which they

are attached form a@-, 5¢;, 6- of retkheterocyclic ring

optionally containing‘:} rther | ptom delected from nitrogdn, oxygen

or sulfur, a sulfinyhgm P Ayl groupsat rocyclic ring being

unsubstituted or substituted by one, two or three groups independently

selected from lower alkyl, flalogen, halogenalkyl, cyano, hydroxy, lower

hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and 15 carbamoyl,

whéreing condensed with a phenyl ring, said phenyl ring being

unsubstituted or substituted by one, two or three groups independently

Rrelecied ramn wiarAlkylopWen alkanf ﬂ%@?@ﬂﬁnémiﬁd lower

pharmaceuti cC ptaghe alts thereof. 20 Preferréd comipounds of
3 formﬁ%&éﬁ‘tﬁ% FehtSH H%F&?%%%mpounds of formula I, wherein R3
is lower alkyl. More preferred are those compounds of formula I, wherein
R3 iseslesd komiim AR S Qs PBaREE SIREfAUIA |, wherein R3 is
propyberisopyhpytidelng kspaciativafietakiedodz/Mam peeiargdarer alkoxyalkyl
compdgldqggvafg%%g@)}hwherein R3 is selected from the group consisting .
of -(CH2)m aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is
substitut r _substituted with.one, two or three groups independently
IggleczltqesgE rp(??dﬁi %ev%rt%ﬁ%?uﬁaﬁ%selﬁ?’?g\ﬁ\gr halogenalkyl, cyano, lower
10 cyangﬁuéylaﬁg)}mer alkoxy, lower alkanoyl, 30 benzoyl, lower halogenalkoxy,
lower hydroxyalkyl, lower alkanoylamino and lower alkylsulfonyl, and
~(CHz)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 a]kanoyi,

benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower
15 alkylsulfonyl,

—(CHa)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

20 alkanoylamino and lower alkylsulfonyl, and

-NR‘R*:

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

lower alkoxyalkyl and lower cyanoalkyl;

R’ isselected from the group consisting of lower alkyl, lower halogenalkyl, lower

25 alkoxyalkyl, lower cyanoalkyl,
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-(CH2)n-heteroaryl, wherein n is 0, 1 or 2 and wherein the heteroaryl ring
is unsubstituted or substituted with one, two or three groups

wormepesmently selected WO 2007/082840 PCTIEP2007/0502F8 i@ iais0279

lower alkyl., halogen, lower hangenaIky_I,Pcyano, lower cyanoalkyl, lower
alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy, lower hydroxyalkyl

lowerppdkan@yianing @B@l‘@ﬂ@&rﬁﬁuﬁflﬁmﬁew{%iﬁﬁ%&r ﬁﬁﬁ en dently
Compé%ijec%%v renE) eferr \fvﬂe{eclrrénR OW r(gaﬁlo < dcg?%?;b[gﬁlfhm oxy, lower

or ereln the aryl’rin henyl unsu

with GHenS Benaesk lgmd”salﬁawélﬁm@mndéér@@téwmmﬂwb raatkyl,
halodeweloyien vidiagemnatic, mmnlﬁwﬁroqmwalKyilsd@w&ﬁﬁmxxulﬁwaﬁed with

alkangyl, (QG‘E%O%J] 3 \gg{d%@ggg@ Iié\‘ééﬁ"t"% drox%ﬁck}" Iqwﬁ%a Jower

alkanoylaming ower speua Steferred are

compBURR Sk RYARD: ?/W?ér@ﬁ‘?ﬁ@}i%"k’ﬂﬁé‘i%qnf s’?ﬁi@iﬂﬂtéﬂ%ﬁl@@ﬁé@ﬂﬂkow
two armtthleegrowpsiyelpendently selected from lower alkyl, halogen,

dewer halogenalkyl, cyano, lower cyanoalkyl, lower alkoxy, lower alkanoyl,
benzoyl lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino
RihehtbRiero gthydsutfontiie Mostgpnederably, Rids delectedtiteivthie group-, 5-, 6- or

Cons'ﬁ—tiﬂﬂt%e@emﬁwm%ﬁé’ |1'1gv4 r?ﬁé?a@i%%ﬁlﬂm}%w Mﬂ%@@?gﬁ&n selected
3-flu en Ic4 -fluoro hené/ gz

5 f|u3{8%% BT REST 240 it i}ﬁ Hﬂn %OMHRFL%FBFHEMW%%&
trifIué%éhé@yp@cbhIn@hﬁﬂg)vﬁphbﬂwlwﬂthfmd;ﬂ%ﬂu@memql;wo or three

2- chlgf@@;bsemﬂeﬁm@eiﬁrpm]&wh 2dhrishiaraphe mého%éh dichioearien¥yano,

2- I, 4 -4-fl

R, Yo ROy ngl iy and
dlmeﬂarﬁ‘i@fﬁﬁéhﬂ 2,5- dunethoxyphenyl 3- trlfluoromethylphenyl
A-trifigremetidyh pbeny, ﬂpﬁh‘ﬂ;@m@ﬁibﬁWYhéﬁ&ﬁg}/ﬂ@ﬁaﬁyﬂitut@ or
A-a0ShIAmAAPDeBYL AL SR 0E0R A IRAVIRNGEML ALIRE" RN Obr atiy,

preferred compounds of the presefit In entlo are compoun

form&'F- KR ANE 3 4°98H2), heteroaryl, wherein n is 0, 1 or 2 and 25
wherein the heteroaryl ring is unsubstituted or substituted with one, two or
et yroaps: inalbpessapiatNeselecteer éadm lower alkyl, halogen, lower
halogenalkyl, cyano, lower cyanoallyl, lower alkoxy, lower alkanoyl,
benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino
and IOwErmkyrupenyd\wbferprate lapiyh R3 tseCHRIntheteroangh pounds of

mﬂﬁﬁgmq,w&g&iﬂmﬁgj@@&mgein 30 heteroaryl is selected from the
group consisting of pyridyl, thienyl, imidazolyl, isoxazolyl,

More preferred are those compounds of formula I, wherein R%is Cs-Cy-alkyl, with
those compounds of formula I, wherein R is propyl or isopropyl, being especially

preferred.

Also preferred are compounds of formula I, wherein R’ is selected from the group
consisting of

—(CH2)y-aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is unsubstituted or

substituted with one, two or three groups independently selected from lower alkyl,

halogen, lower halogenalkyl, cyano, lower cyanoalkyl, lower alkoxy, lower alkanoyl,

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

alkylsulfonyl, and

—(CH»),-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



thiazolyl and pyrazolyl, said heteroaryl ring being unsubstituted or
substituted with one, two or three groups independently selected from

wdowenqiak halogen, lower halogenalkyl, cyano, lower cyanog&»:y)ﬂg%gyﬂsmm
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alkoxy, lower alkanoyl, benzoyl, lower WO, 2007/082840
PCT/EP2007/050279 -11 halogenalkox %wer hydroxyalkyl, lower

lkan y (poLe. pee rabl nls
Especo i’é@“&?&fﬁ%ﬁpﬁé%%%p%ﬁé%%fm B

selecBPRolfRE Wb&?@%‘fﬂgl%?’ﬁ@/ﬁﬂ&ﬂgﬁﬁ?@ﬁ%ﬁﬁﬂ&ﬁ%SlXﬁFl Oxyalkyl lower

isoxaztbiyth,ot ke ol vl sxdd Gapy ek olyd [ foaid .heteroaryl ring being
unsubstituted or substituted with one, two or three groups independently

se|ecveﬂﬁﬁ@mlk:gveﬁplkubmwagﬁaq Eréapmﬁﬁeef %@%ﬂﬁf@r@arodﬁz)m aryl,

I thienyl 3 eth a
L T T
Wl rBH‘Fot@"’éPﬂ b%%&?@%%%%‘ﬁ@ﬁe&%ﬁbﬁﬁmdoﬂw alkyl, halOg@H lower
logemakSiotiano; thienr 2yuh GG broweoallysidindari ArbmesbykSi-iower
Al 'T'&éﬂ%@fexﬁa&ﬁ'%%&@ kbl &Xéﬁﬁ%‘&ﬁ’é 1'5&%? G gg{)g%ﬁ% tél

preferred are compounds of formula |, wherein R3 is pyridyl un

or supstit with haloge referably chlora. Further erred
com L e B R4 s phen
%ﬁ%ﬁﬂ&ﬁﬁi VHE RStEy R8T F@Rﬁ&l%soa@a wﬁ@?@www@éré@dédcmmwmamyi
mogmcmmmémﬁmggandpwalkyinw halogenrikyl, 1dewehikanoyl,

rakaRlkylAnd IWNRLEYRD: qslb{] ger?i olegls %gr%jfaw\%nogﬁlgrlower

lower

@‘Eng of lower alkyl, lower
f’i@gﬁ W 20 phenyl unsubstituted or substltuted with one, two or three

grou smdependently selected from lower alkyl, halogen, lower
ha|o§éﬁ%ukwfwﬁhb Rotwerlatkeskirapwae aikanegh semzoyl 2anshyiphenyl, 2,4,6-

thmagg@awmﬂddmpa@wdmﬂuawﬂhw |@W@b@$}ﬁmﬂ§ik¥lﬂm%eﬂl the

T

BRSO R FRY ek kY, Ifbﬁ,éklgmm 9ror&n¢@rqfaﬁa§mbmyomenyi +
ddmmphydm)@éﬂdy&hﬁﬁpphmim Bréfércﬁdaﬂﬁp&hpﬁﬂpd&%@dﬁﬁ&@lwh@ﬁmphenyl 3-
M'\ﬂﬁé}% 104 IRE ARt RRMen Ipwen 2l Mash preferablu RAANLR? 3 4.
tl}esrrgolre omp uné@ of formulgbg ordln to‘ﬂtj epjéh o
H’{}%trﬁt%x% e(ly, ,o-dimet oxyp enyl, 3- trrﬂuoromethylphen 4-trifluoromethyl-
phenyl, 4-trifluoromethoxyphenyl, 4-acetylphenyl, 4-acetylaminopheny! and 4-methane-

sulfonylphenyl.

A further group of preferred compounds of the present invention are the
compounds of formula I, wherein R’ is —(CH7)p-heteroaryl, wherein nis 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,

More preferably, R’ is —~(CHz)y-heteroaryl, wherein n is 0, 1 or 2 and wherein
heteroaryl is selected from the group consisting of pyridyl, thienyl, imidazolyl, isoxazolyl,
thiazolyl and pyrazolyl, said hetercaryl 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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30 preferred, wherein RI is lower alkyl or cycloalkyl. More preferred
compounds of formula | according to the invention are those, wherein RI

wosonensllyl, with those compounds wherein R1 is isopropyl@f-fafb-tadtisoz 7o

being especially preferred. WO 2007/0?%?4"0 PCT/EP2007/050279 -12
Also preferred are compounds of formula 1, wherein R' is cycloalkyl, with

KQ%@H&E&W%W@@*@&WS I6WEIORE I LAY TR L Bel %%H{lb/ Even

eferre b rther preferred are compounds of formula I, Whereln R'is
%%%P E%/éc 83 %yf‘aﬁ or tetrahydropyranyl Preferably, lower

cycloalkylalkyl is cycl ropylmethyl. 5 Preferred are further compounds of
form&PFARCH RIRTE TB A RESIFRABRGER divhicham el sbersitdy frdiaterearyl selected

fgrouhegnsigtinoneistiydrobeym;dolvirialkyliandabovigr ieyalaaiRylalkyb @agd
;%ﬁ%@lﬁf Hﬁfﬁgﬁ%ﬁwﬂﬁ HRgs, g%ﬁ%ﬁfﬂ@ﬁd@&%ﬂl‘&%@d’&%%ﬁ%? two or three

%]:: ASO efe re re compoun s.of formula I, wherein R

%ﬁﬁ JFﬁHbl?r‘fE% e AE W&eﬁ@m%}%mﬁwmemm
%ém’@ EB@@MWMMB@@MM phaceried. Riliistdfisopyio Aduittiet-group
cﬁﬁﬂﬁﬁ@ﬂﬁéﬁi&omﬂogf@ﬁltﬁBlfQ{l{aﬁJ@—ha@gifﬂm&E%fhﬁUﬁ - A& 1HR%R 0-6-
ereln IS0 Cloa ecl ererre a
AR G R e A S S T

‘H&ﬁ%Bdzmgfbﬁfd}rﬁbﬁadpﬁﬁhﬂﬁlégéﬁﬂmé%ﬂﬂaﬁeiﬂqb1frmomng:mmthyl 1H-
frans-4-f@-isopropylpiperazin-l.-yl)carbonyl] cyclohexyl}propane-
I-sulfonamide, N- {trans-4-[(4-isopropylpiperazin-

l- y')CEEpé@Xﬂﬂ‘)@Q&@ébf BPERBANR LR e RaRIAE: 1Nheremn R? is pyridyl

trans- -[(4-iSO
Sﬁggr]bonylﬁyclfgsexyﬁwiﬂﬁﬁ@%%ﬂstF&cﬁﬁ?@éy Cﬁk}r 0.
{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl] cycloh ﬁgréi -methylbenzene

20 sGIfSHEMRTECELH, PSR RS AN - SOBpREBYbsE des AL lafPE dbp drsapnt
isyeiohexyl)benz &ids SNEORAmidlehértizoro-N-

ftrang é’e‘fé&éﬁqpéﬁpwg' BRIAG 5 YER BPRYH GYEIChERY: Hﬁ?ﬁz%%r halogenalkyl,

sulfo amld

4- cy %l‘r%fﬂ?]hy[l(ﬁn%(])?)‘?’&bﬂﬁ%%ﬂn9P§'I)carbonyl]cyclohexyl}benzen
Re- suﬁéﬂgmtﬁdefrwn firaigson g (@isopirpyfdiperaalkyl-1dyearboivgnalicyl, lower
cycl%ﬁ@a@mg%p&ym?ﬁg sulfonamide,

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.

Especially preferred compounds are those, wherein R’ is -NR*R® and R* and R’ are
lower alkyl. Most preferably, R* and R® are meth yl.

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 tert-butyl,

being especially preferred,
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N-
{trans-4-[(4-isopropylpiperazin-1.-yl)carbonyl]cyclohexyl}-3-methoxybenze
wneo3Rssekipnamide, WO 2007/082840 PCT/EP2007/050279 pg3/ep2007/050279
4-f|uoro-N-{trans-4-[(4-i.sopropylpiperagi5121_-yl)carbonyI]cycIohexyI}-Z-met

hylbenzene- sulfonamide, 1-(3-fluorophenyl)-N- {trans-4- |

(4-isopeamininesazin: Loyeatianyl eyalaneru k- Pat reneSHIon M98 mhose
2,4-d|f1|1LI11 ro-N%tranﬁiﬁ-‘[g-fogro ylgg)e |n-I.-g/l)carb‘ony,l]cycloheg(_ylgben
SRR ARTR SN PSS SRRSOy DB SN BOr -

cyclohexyl}-2,4,6-trimethylbenzene- sulfonamide, 3-chlorol-4-fluoro-N-{tran
s-4-[(ﬁui§éﬁr85‘§fﬁ%€réfﬁ Forpsea bR EyEIgHe RITBER AR ris Jaer cycloalkylalkyl
sutétarandey iniiaPsi-dhistwepyipipakazilii-W)oatoproflimethyl.
cyclohexyl}-2,4-dimethoxybenzene- sulfonamide, N-{trans-4-[
(4-isopropylpiperazin-1-yl)carbonyl] cyclohexyl}-2,5-dimethoxybenzene-
- sulfoReetiitted hbe further compounds of formula T according to the invention, wherein

r [(4~ISOoRr ' in-1- C -3,4-dimethoxyb

R e e
% f‘f@ﬂ%’@%ﬁ- (triflu oromethyl)benzene-sulfonamide, 2,4-dichloro-N-
{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl] cyclohexyl}benzene- 20
sulfonamide, 3,4-dichloro-N-{trans-4-[ (4-isopropylpiperazin- |-yl)carbon yl]
cyc|oa?§§ﬁ§8%ﬂ 2 pectstndiraniord s R foamuadcprdpysiprhgssi R is hydrogen.
I-yl)carbonyl] cyclohexyl}propane-2-sulfonamide,
|\|_{Cig\IAO[g[q@‘@m{bWmmﬁdﬁy@@g}mgiwl]@ybmmw 18 lower alkyl, with those
JoZhf diriidR) ety e ian 28 FWiaRamigel Berl R iHIQ RN 18IS ¥Midst preferred

4iﬁqgé?gg iperazin - |-yl)carbonyl] cyclohexyl}benzene- sulfonamide,

,A-dichlofdé-N- {cis-4-[(4-isopropylpiperazin- I-yl)carbonyl]

cyclohexyl)benzene- sulfanamide, 30 ' _ . .
5- ST R R RSSO Sy BRMEGH PT eaB s eyibh b nzation
gyethose, wherein R” is lower cycloalkylalkyl. Especially preferred are those compounds
of formula I, wherein R” is cyclopropylmethyl.

Preferred compounds of formula I of the present invention are the following:

N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl Jpropane- 1-sulfonamide,
N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl Jpropane-2-sulfonamide,
N'-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl }- NV, N-dimeth ylsulfamide,
N-{trans-4-[(4-isopropylpiperazin- I-yl)carbonyljcyclohexyl }-2-methylben zene-
sulfonamide,

2-fluoro-N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cvclohexyl Jbenzene-
sulfonamide,

4-fluoro-N-{trans-4-[ (4-isopropylpiperazin- I-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

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

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

N-{trans-4-[(4-isopropylpiperazin- [-ylcarbonyljcyclohexyl }-3-methoxybenzene-

sulfonamide,
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sulfonamide, 3,4,5-trifluoro-N- {cis-4-[(4-isopropylpiperazin- |-yl)carbonyl]

cyclohexyl [benzene- sulfonamide, 5-fluoro-N- {cis-4- [
w4asngaylpiperazin- | -yl) carbonyl] cyclohexyl }-2-methylb egz8» 803950279

sulfonamide, 4-chloro-2-fluoro-N- {cis-4- ig4_—isopropylpiperazin-

I-yl)carbonyl] cyclohexyl}benzene- sulfonamide, WO 2007/082840

PEIIRPROAAPSAA(Q- 55t R Din 1§51 b4 SO RLCRYPIRBIAZN th yIben zene-
|- )Jc%rbod)eyl] cyclohexyl )ben zenesulfon amide, 3,4-difluoro-N-
ms-ﬁ-ﬁﬁ-@opro ylpiperazin- I-yl)carbon yl]cyclohexyl}benzene-
ofrnaacn peisd pfopyiprisiamarazdaybsarbonyllcyclohexyl }-
iyljelyaiehefytlatd®(trifluoromethyl)- 5 phenyl] methanessulfonamide,

{Gis:-4:[(4-is iperazin-l-yhearbon . !
o e By - ibsmsckohsgatoenaene
MG CAlorophenyl)-N-{cis-4-[(4-isopropylpiperazin- I-yl)carbonyl]
Kytiohexiy| {4-mephapdpitonaimitigtarbonyljeyclohexyl }-2,4,6-trimethylben zene-
1eyng;d:{trans-4-[(4-isopropylpiperazin-I-yl)carbonyi]cyclohexyl}benzen

- sulfonamide, N- {trans-4-[(4-isopropylpiperazin-I-yl)carbonyl] cyclohexyl
e R DRt R SRR AT s TGN aABez enzene-
JufgsYabyIpiperazin- I-yl)carbon yljcyclohexyl)benzene- 15 sulfonamide,
B-flugre-Nf (4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl {—2,4— dimethoxybenzene-
s{}@Or}%sé-é-ih(ela-|sopropylp|pera2|n-l-yl)carbonyl]cyclohexy }-2-methylbenzene
- suifonamide, 4-chloro-2-flu oro-N- {trans-4- [ (4-isopropylpiperazin-1-yl)
NAparyiilédaspoprippsraie-lsyierhangdegdohexyl }-2,5-dimethoxybenzene-
std6ianmidd;{trans-4-[(4-isopropylpiperazin-l-yl)carbonyl]cyclohexyl}benzen

- j = -N- {ira -[(4-isQpr iperazin- lvl)carhonyl
e e e e e LRSI YRGB ene.
S(gg:i’éB’ﬂi’?b%‘yIpiperazin-l—yl)carbonyl] cyclohexyl}benzene- 25 sulfonamide,
N-{trans-4-[{4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }-4-

(trifluoromethyl)benzene-sulfonamide,
2,4-dichloro-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl lbenzene-
sulfonamide,
3,4-dichloro-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

N-{cis-4-[(4-isopropylpiperazin- I-yl)carbonyl]cyclohexyl Jpropane-2-suifonamide,
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 fbenzene-
sulfonamide,

2,4-dichloro-N-{cis-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

3,4~dichloro-N-{cis-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

3.4,5-trifluoro-N- {cis-4-[ (4-isopropylpiperazin- 1-yl)carbonyljcyclohexyl }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 Jbenzene-

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

W@@ﬁ@gﬂgyg‘;gyclohexyl }-1- [ 3-(trifluoromethyl)- phenyllmeth PCT/EP2007/050279

anesulfonamide, 30
N-{trans-4-[(4- |sopropylp|pera2|n -I- yI)car%ﬁyI]cycIohexyl} 1-[4-(trifluorome

anesuﬁo
@@%Pa.ch‘@é%h R R sy hopsanie sy fonamide.
ﬂgggw}l\{ﬁ{g{ﬁé duifopraldRiperazin- 1-yl)carbonyljcyclohexyl benzene-
S:fyammidefluoro-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl

Jw{éme &%??HH% gﬁn'\i %-fl‘h](é‘ APQRLE Koy W@eggg%%%yn_

-carb ny%cy ohexy amoy - etami
Sngmig

[maﬂ%{44($onw@mmnat+Mbeﬁrbaﬁgﬂnyakﬂw@l}e}q@ (tnﬁuoromethyl)-
pﬂémﬁjm{@gwggm Egﬁ%enesulfonamlde 6-chloro-pyridine-3-sulfonic

LT e
Hrasstivoraifide,

2Mﬂw%{ynﬁtmmm%@mpmﬂmeaaﬁmﬁﬁgn@@w&xexﬁ%&xﬂebl
tLEé’ljn gnzenesulfonamlde N-[trans-4-(4-isopropyl-piperazine-
[-car ony clohexylﬂﬁé ,6,N-tetramethyl- 10 benzenesulfonamide,

K- throrsalt émr\mf rpnidopieEiopiErhendusniaspastegy) -
BaNzamethybrenidenesulfonamide, N- [tran s-4-(4-isopropyl-piperazine-

3, @@rgﬁfﬁd}&wlﬂw K Nme o rﬂ%‘}ﬁ}é&%‘?}%}?&'ﬂ%&ﬁ@gﬁem_

ﬁogﬁfﬂfgﬁo N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-N-
irié@hy‘ll Betivarsedylfbnsapideylpiperazin- 1-yl)carbonyl]cyclohexyl }-2-methylbenzene-
ZIGYRaail[trans-4-(4-isopropyl-piperazine-1- carbonyl) cyclohexyl]-N-met

AQX benie 1eosrUIf mlde i{bt{g}{s{% ]i#SO ﬁzg%y ?c%g%onyl]cyclohexyl}benzene—

car ony -cyclo
HiticBYsEthoxy- benzenesulfonamlde
4 chloro-N-{trans-4-[ (4-isopropylpiperazin- 1-ylycarbonyllcyclohexyl Jbenzene-

sulfonamide,

2-chloro-N-{trans-4-[ (4-isopropylpiperazin- I-yl)carbonyljcyclohexyl Jbenzene-
sulfonamide,

4-acetyl-N-{trans-4-[ (4-isopropylpiperazin- I-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

3,4-diflvoro-N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

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

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

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)-cyclohexylsulfamoyi]-phenyl }-

acetamide,
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4-cyano-N- [trans-4-(4-isopropyl-piperazine-
[-carbonyl)-cyclohexyl]-N-methyl- benzenesulfonamide,

wERyaaerdafluoro-N-[trans-4-(4-isopropyl-piperazine- I-carbon)iJ}:T],EPZOO.”050279

-cyclohexyl] -N- methyl-benzenesuIfonanilige, 25
N-isopropyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]

= YA~ = _l | L 1-car - i u -
N ooy B IEDEE esseraia s ey eselr

ARG PBRNSEnesulfonamide,

2. dhtliflugroilriscpsoyh N -ftidrisrdrtddisdpropybpipeiazineiiedadacii)Agy c
Qbrxy13Qhenzenesulfonamide,

- I-NI-[t -A-(4-i -pi ine- | -carb )-cyclohexyl
o e R g
eppgepsulidn RN -isopropyl-N-[trans-4-(4-isopropyl-piperazine-1-carbony

D4ayiciehexyl]l banzenasuipropiligpedine- 1-carbonyl)-cyclohexyl]-N-methyl-
tr&ns-4-(4-|sopropyl-p|peraz|ne-I-carbonyI)-cyclohexyl]-4-

%ﬁ%%%%ﬂgct!ﬁ%}[}behzenesuIfonamide, WO 2007/082840

MBapIddrrmpsomd- pipgrazine- 1-carbonyl)-cyclohexyl]-2,4,6, N -tetramethyl-
ZecyancuMasapidpyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cycloh

- e . . . .
B e ECnhaproppipsrazine: Lisrbopyl eiclohenTlN-
fE’ger&‘?%etﬂeB BeRY8fesulfonamide, 5
§-Cyans 4 fiorprNpidapropytihe{iraasbd(bisoplapytybipérasitai-tarbony!
&EM@MH%XM&-‘]S@%-BMTMQ& Nb- (4-I {iSOpTOEyl-| p )
rans:4-(4-isopropyl-piperazine- |-carbonyl) -cyclghexyl] -sulfamoy;i}-
Y RS s e e cselonexg -methyi-
bepprbpyipnamide 4-isopropyl-piperazine-1- 10 carbonyl)-cyclohexyl]
2amine; N-{trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-N-methyl-

ﬂgﬁ%glt%giﬁmﬁﬁ?%@ylw-[trans-4-(4-isop-ropyl-piperazine-l-carbonyl)-cycloh
exyl] -2- n;lg%t_y -bénzenesulfonamide,

SO By RPRIPRYINIR A PIE- (L SaEraY I eba sk Naaaserlyf
trdjpetohegtj oky- matiroxyatfenzendsulfonamide, 15

NegucioRropylmatngicddiiiarasNBIa0S- 44O MRS IFAN Greth yi-
gé%%g)lce) Q}ﬂ?&n‘: y % Q,exyl] -berizenesulfonamide,
3-cyano-4-fluoro-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl) -cyclohexyl]-N-
methyl-benzenesulfonamide,

N-isopropyl-N-{trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-2-methyl-
benzenesulfonamide, S
N-isopropyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-4-methoxy-
benzenesulfonamide, :
2,4-difluoro-N-isopropyl-N-trans-4-(4-isopropyl-piperazine- 1-carbonyl}-cyclohexyl] -
benzenesulfonamide,

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

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

trifluoromethyl-benzenesulfonamide,
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N-cyclopropylmethyl-N- [trans-4-
(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-2,4,6- trimeth yl- b en zen

wE s Tiasasagide, PCT/EP2607/050279

3-chloro-N-cyclopropylmethyl-4-fluoro-N- é] ns-4-(4-isopropyl-piperazine-|-
20 carbonyl)-cyclohexyl] -benzenesulfonamide,

Nzeyglorrapylmethyio! erazine-1-carbonyl);cyclo

eﬁg ] -4- trlfluﬁorg’%et%{/ %‘zﬁe esuﬁ%r%%géfé)epazmeq carbonbﬁ ég%loxex){ﬁ
%‘“’228?&% YFBRRAEgEIopropyimethyl-N-[trans-4-(4-isopropyl-piperazine-1-car

Mdﬂy[b)-owﬂ:-lbhbixyﬂs -Belrzsopstiondpeicein25] -carbonyl)-cyclohexyl]-4-
LGYBRNGY! ;fgg%@gmﬂ-ﬁ@ns -4-(4-isopropyl-piperazine-1-carbon

nzenesultgnamide, N-cyclopropylmeth yl-N- [trans-4-
‘%/ qu]g %%5“ a]fﬂ‘PéoP-glé&éH%ﬂ)g élrdwé%;ﬁ)y piperazine- [-carbonyl)-

ngb%ﬁﬁbﬂmr@@m‘é@mmdﬁonamlde
M= MIVJJ;Ncﬁ%ﬂ}l?@ﬁﬁ@ﬁ%ﬁ@&bﬁﬂﬂ%é]‘iﬁﬂé@@ﬂ%l@ﬁeé?@ilﬂ?exyl ]-sulfamoyl}-

ar on Q 30 cyclohexyl] -benzenesulfonamide,

pfg - fiob opylmethyl-N-[trans-4-(4-isopropyl-piperazine-1-carbon
ehlﬂy Erde afidnispmicrpyl-[trans-4-(4-1sopropyl-piperazine- 1-

&bmwmycmmmhyl -4- quoro N- [trans-4-(4-isopropyl-piperazine-
n
[\J‘ Eﬁﬁ% p(ypylﬁYéf % o pen: {%IE ;%ﬂr?ll gl’a%%e—l cir‘t():%tﬁgg ))(518%/18%#—2—

ilpropylme -N-[trans-4-(4- Iperazine-
189 PO etAsHY Ebenzenesulfonamide, WO 2007/082840
P CiB P20 EE0HA79- 117 BlearopyndingiBsulfonic atttbnyl) -cyclohexyl] -4-

Iﬁyg{gggppyﬁ%mhﬁm&@ |sopropyl piperazine-|- carbonyl) cyclohexyl]
e tran

4-c era ine- I- carb cyclohexyl
P BN e TR Ve AR o (e R R TR el e
qyfé@hﬁéﬂ}?ﬁ%@@bh‘éb@}l@m@ﬂuoro benzenesulfonamide, trans-
m@ﬂm@d\by[éréﬂrymiq@mw&m@q&a@%ﬁ pahanv-eveleheil-4etiuarRsi]-2.4.6-
Fg{g@é}pggﬁf@ e trar%'s N-[4-(4-cyclopentyl-piperazine-
car

cyclo exy fluoro- methyl- 10 benzenesulfonamide,

reHeIR Y £y el RiafRe I piprazAl-| ueasbt 4-isopropyl-piperazine- 1-
cyk)bomlc)hgxldhéxm]ﬂbemmethlmlbﬁazenesuIfonamlde
N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- I-carbonyl)-cyclohexyl] -4-
trifluoromethyl-benzenesulfonamide,
3.4-dichloro-N-cyclopropylmethyl-N-[ trans-4-(4-isopropyl-piperazine- 1- cmbonyi)
cyclohexyll-benzenesulfonamide,
2-cyano-N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-benzenesulfonamide,
N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyt] -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- [ -carbonyl)-
cyclohexyl]-benzenesulfonamide
3-cyano-N-cyclopropylmethyl-4-fluoro-N-[trans-4-(4-isopropyl-piperazine- I-carbonyl)-
cyclohexyl]-benzenesulfonamide,
N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1-carbonyl)-cyclohexyl]-4-

methanesulfonyl-benzenesulfonamide,
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trans-4-acetyl-N-[4-(4-cyclopentyl-piperazine- I-carbonyl)-cyclohexyl]-
benzenesulfonam.i.de, 15

waransemyeno-N-[4-(4-cyclopentyl-piperazine-I-carbonyl)-cyclepexyBros /050270

benzenesulfonam.ide, trans-3-cyano-N-[4-(4-cyclopentyl-piperazine-
I-carbonyl)-cyclohexyl]-4-fluoro- benzenesulfonamide,

frenrh- Wﬂiﬁ@ﬁoﬁﬁfﬁﬁkoé@ﬁr%ﬂ%rl)ﬁ%hgﬁw) ﬁ¥§&h§)@f-llsopropyl-p1pel razine-1-

-4- met anesulfo enzenésulfonamid
??5?1%“ 5}8%373&&51 Sulfonic acid [4-(4-cyclopentyl-piperazine-
txacarﬂowyw@yd@h@)@yi}{anmlncah@m[MQAcgyhibmtyl—hwhglne-
ﬁ@@@@%}%ﬁ@@xw} 2 methyl benzenesulfonamide, 25

Iobu erazme |- c bon )] cy. ifluoro-

e%szgﬁéwﬁ rfé n?ge SEREIARE TR 4ng§?§ ﬁ%ﬁﬂﬂﬁ%’
‘Pfé%?&m@ﬁ@l’é%xyl] 4qu oro- benzenesulfonamide,
tirans3Ntido(4-0i ¢ b blypipenazinepdrearon carbonyl)-cyclohexyl}l-4-fluoro-

g&%gﬂ%ﬂﬁggﬂuoromethyl 30 benzenesulfonamide, tran
S-2- cgyano N- [4-(4-cyclobutyl-piperazine- |- carbon I) C clohex I] -

s ‘E%&ﬁ&ﬁ’&%ﬂ?&@tﬁf}%eﬁzw lacaiRemty s rfétqlf&a%%ﬁysthﬁ-
beyotobex{tinaatidtuorometh oxy- benzenesulfonamlde 35

dransM-@civE N pt ysiabuviRine VElORE et oxv
benzen?sﬁor% T S fincthory

FARE” Sl(:1 anoEN- TA -(4-cyclobutyl-piperazine- I-carbon yl)-cyclohexyl] -

%@ﬁzéﬁé@%ﬁw@ecxﬁmsn&lbymamne—i carbonyl)-cyclohexyl]-
Iién(ﬁxcefgammmj@g)erazine -1-carbonyl)-cyclohexyl] -4-fluoro-

?ﬁ-{% %yg ‘EF g%rans IEllpc%e azm cyc oﬁe%))l AViET hex i phenyl}

O%aéﬂ -‘N [4-(4-cyclobutyl- plperazme 1- carbonyl) cyclohexyl]
tfémméthwmsul{@nw—@eme}m{bﬁgﬂrmﬁiéa -carbonyl)-cyclohexyl]-4-fluoro-
benzenesulfonamide,
trans-N-[4-(4-cyclopentyl-piperazine- 1-carbonyl)-cyclohexyl]-4-methanesulfonyl-
benzenesulfonamide,
trans-6-chloro-pyridine-3-sulfonic acid [4-(4-cyclopentyl-piperazine- 1-carbonyl)-
cyclohexyll-amide,
trans-N-[4-(4-cyclobutyl-piperazine- I -carbonyl)-cyclohexyl]-2-methyl-
benzenesulfonamide,
trans-N-[4-(4-cyclobutyl-piperazine- 1 -carbonyl)-cyclohexyl]-2,4-difluoro-
benzenesulfonamide,
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- I - carbonyl) -cyclohexyl]-4-trifluoromethoxy-
benzenesulfonamide,

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

benzenesulfonamide,
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trans-6-chloro-pyridine-3-sulfonic acid [4-(4-cyclobutyl-piperazine-

1-carbonyl)- 10 cyclohexyl]-amide,
waransddzidd4-tort-butyl-piperazine-I-carbonyl)-cyclohexyl]-2-mgtigeaaoe50279

benzenesulfonamide,

trans-N-[4-(4-tent-butyl-piperazine-I- carbonyl) cyclohexyl]-3-chloro-4-fluor

Parke. Q?@Wc[ﬂa(r&" dbutyl-piperazine- 1-carbon %c yclohexy

1
trans- N 4 |ert buty piperazine-1-carbonyl)- cyc exyl]-4- trlﬁuorometho

ben Ié%sz ﬁamlde

Wm3h?-3[an@tft’efﬁ b%r@arthb@talzmenaa‘@mém@b@ymbham}msdyeﬂnﬁuom-
thenzengswiaRamide, trans- thiophene -2- sulfonic acid

4 r zm I carbon |de rans;
R e D R R ARt

%y]] -amide, trans-2,4-dimethyl-thiazole-5-sulfonic acid
(475 pprepyiipenatippeearbdnyd)b oxelphexheaniide n2bhane-sulfonyl-
g&g&lgsﬁ[}@o&mf&phene -2-sulfonic acid
ropyl-piperazine-l-carbonyl clohexyl]-arnide, trans-5-chloro-

e S UG b b e
wakemyll-eyoldhexyl.] -amide, trans-5- bromo 6-chloro-pyridine-3-sulfonic
Md -(4-i2oRrepyirpipesazing=l1- 3068 RINH: RN RN hamide,

ans-3- bf mo- 5 chloro-thiophene-2-sulfonic acid
‘Tﬁn(zz?nlg%u r%py[inplpErazme 1- carbonyl) -cyclohexyl] -amide,
transM Hrénis st oitsispiien budgifohicsdichexyl] - 3-chloro-4-fluoro-
Hént4risapfopypiperazine-1- carbon yl) -cyclohexyl] -amide, 35

FBQESA& [Qr?ﬁn rlllq r?e?%figm(f %%gon ciolljlex%L tW’Boromethoxy—

-|sopropy plpe I“carb ony
B PET/EP2007/050279 - 19 trans -thiophene-2-sulfonic acid

tf:a}(sﬂf}%a{d({pemy«lhmg&trpsmmzheammrbxéb)ybycj@hmwﬁ -4reige p-
Héﬂﬂélgéﬂﬁ%ﬁ% isoxazole-4-sulfonic acid

[‘an@tg}/ gggwg leg ?c?l{]aczzlt&d {E %ép gr(]))}éll)()f? Clla?gg é%ﬂ}gr? Ic(:jaibon yh)-cyclohexyl]-
amide,

trans-3,5-dimethyl-1soxazole-4-sulfonic acid [4-(4-isopropyl-piperazine- I-carbonyl)-
cyclohexyl]-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-3-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-isopropyvl-piperazine-1-
carbonyl}-cyclohexyl}-amide,

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

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

cyclohexyl]-amide,
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5 trans-5-chloro-thiophene-2-sulfonic acid
[4-(4-cyclopentyl-piperazine-I-carbon yl)- cyclohexyl]-amide,

waransdshloro-1,3-dimethyl-IH-pyrazole-4-sulfonic acid PCT/EP2007/056279
[4-(4-cyclopentyl-piperazine-1- carbonyl) yclohexyl] -amide,

trans-4-bromo-5-chloro-thiophene-2- su]f ic acid

I[Y‘%I{A"tﬁY&f)%ﬁQty | RPSIAZIRRy '{4@4%&?@8&1&%&9&%& E}Uagﬁt)n yl)-cyclohexyl]-

trans-thiophene-2-sulfonic acid

Tﬁ”@ﬁ’cyclobutyl -piperazine-1-carbonyl)-cyclohexyl]- amide, tran

tsaﬂ S33Cﬁfﬁéﬂ@jlhﬁl-isirmda]m‘ﬂe&4lﬁlﬂfoa@ﬂdd%@loy&lﬂﬂupj@e;ﬂp%ﬂh&erbenyl)—
%]ggexyl] -amide, 15 trans-3,5-dimethyl-isoxazole-4-sulfonic

aC|d 4- ip ne-1-c E{ )-C clohexyl -ainide,
TR 2%1- |me H>{Fﬁ“l%‘c“‘if)jle- -é‘dﬁgﬁ% d??(%{'cyc opentylp pelazme'l carbonyl)-

c[Mﬂﬁlh@ﬁz‘lﬂoB{T,F@}?ilﬁplperazme 1-carbon yl)- cyclohexyl]-amide,
tiranssEliaro-higphanetd-Fulianie Reidsdfide R URIPEEEREA- piperazine- 1-

chi%d X clgﬁ) |%*ﬁ?>§¥|] -amide,

tran s-5-c oro dimethyl-IH-pyrazole-4-sulfonic acid

HALG 9&?6%191Cﬁi}?é?a%wheear%ow%%ya@ﬁéﬁy]4 s¥laeenfyhpiperazine-1-
Gsbravip-G:ahloroAyaridide- 3- sulfonic acid [4-(4-cyclobutyl-piperazine-1-

LMY %@%ﬂnm@?# 4-cyclobutyl-piperazine- 1-carbonyl)-cyclohexyl]-
tra@% 3-bromo-5-chloro-thiophene-2-sulfonic acid

‘cyclobutyl-piperazine-1- carbonyl)-cyclohexyl] -amide,
thais2 Bdiorad-B-chloritaiophdnefosidfaniit [de{d-cyclobutyl-piperazine- 1 -
dé#én lg}@;gylg@gegggwl carbonyl) -cyclohexyl]-amide, trans-
thlo
it éffer e T el e Ieou sgacine -carbons-
%ﬁltﬁm&%yl isoxazole-4-sulfonic aC|d
t[ﬂr(ﬂilemiblﬁﬁyplﬂﬁﬁazlﬂ& Intyrbionyl)i pyclobeiyllainidgerazine- 1-carbonyl)-

ABRS |£%gatg|ophene -2-sulfonic acid
4-(4- te butyl piperazine-1-carbonyl)- cyclohexyl] -amide, 35

RS SRS E ARG ARl @ ddohRy dlgiptyl-piperazine- 1-carbonyl)-
dvbichtsni-atydqiperazine-I- carbon yl) -cyclohexyl] -amide, WO

t#RA082840 1@&%@&39@?@%9?&71%16%98&1@&0 acid [4-(4-cyclobutyl-piperazine-1-
carbonyl)-cyclohexyl]-amide,

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

trans-3-bromo-3-chloro-thiophene-2-sulfonic acid [4-(4-cyclobutyl-piperazine-1-
carbonyl}-cyclohexyl]-amide,

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

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

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

trans-3-chloro-thiophene-2-sulfonic acid [4-(4-tert-butyl-piperazine- I-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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trans-N-[4-(4-isopropyl-piperazin e- 1-carbonyl)-cyclohexyl]
-2-methyl-N-(2,2,2- triflu oro-ethyl) -ben zenesulfonamide, trans-N- [4-

wdisopraayl-piperazine- 1-carbonyl) -cyclohexyl] -4-methoxy-pe@ebZmn /050279

trifluoro-ethyl)-benzenesulfon amide, 5 0.
trans-2,4-difluoro-N-[4-(4-isopropyl-piperazine-1-carbonyl)-cyclohexyl]-N-(

@a%@Ntrﬂ ey REprenssUlionamIde: -

t S- Eg;gll g);g?%& F%E)eraz e-l- cargﬁyﬁygifgfgﬁgxyzl] rgeétl 1tfylvm(ezt%yzl N
y lﬁoéo 3 ﬁ%ﬁ%sg %Wé Ulfonamide, trans-3-chloro-4-fluoro-N-
g Msbhrchipploedatinsreasarnbrstheydonssiphert il L metboxy-N-(2.2.2-
ﬁﬂﬁu@f@@;ﬁy})&@mﬁmmﬂgde trans-N-[4-(4-isopropyl-piperazine-

tr fﬁj M’Pﬂ% %en enesuﬁzg nﬂu%rrz(i)zl?}teh )carbony]) -cyclohexyl]-N-(2,2,2-

trtiuorometh
%’%‘}@f&l(ﬂ%}j\;Wl{ﬂ@(‘&%]é‘b‘i*éﬁyﬁf)lperamne 1-carbonyl)-cyclohexyl]-N-(2,2,

RartsitNidrecéthyhrbprizpipesutfon aricleihd)-cyclohexyl]-2,4,6-trimethyl-N-(2,2,2-

HRRS- %ﬁpﬂ&{%{&{ﬁ%{ggy&glperazme l-carbon
%&2”(% %{gﬂ rg (2,2,2- trlfluoro ethyl) -benzenesulfonamide, trans-N-

H)%%%Yn*é C’ﬁﬂ%ﬁp}y RIPETREE-carbonyl)- ‘cyclohexyl]-N-(2,2,2-
tflRr2; Ethﬂllibmzeﬂwl)lmmmtmmethoxy benzenesulfonamide,

t‘i@[&?ﬂ{@%kﬂ%}[ﬁp &r%éﬂlféﬁf%ﬂ}% -cyclohexyl]-N-(2,2,2-trifluoro-ethyl)-4-
; t‘ﬁ% ong ohex - -522 -trifluoro- 20 ethyl)-benzenesulfonamide,
{ransia-e };};ﬁ - ?ﬁmﬂ so ropy pilperazme 1-carbonyl)-cyclohexyl]

ezt algitlosraY dthyf-isepraméilfenaimede; carbonyl)-cyclohexyl]-N-(2,2,2-
tifi@nsr3-exanowbiiuarediddad irgpropyl-piperazine-
SRR el T B R S R e WIS i,
s eI HoR P8Ry - piperazine-1.-carbonyl)-cyclohexyl]- (2,2, 2-trifluo
tropsthiy[H-stfsonoydlyintipayizlracttearidayl)-cyclohexyl]-N-(2,2,2-trifluoro-ethyl)-4-
tﬁﬁu&@ﬁ@égégrpyé%%&ﬁwfsm@ud

£ é# Pﬁp‘% fﬁ%ﬁéﬁ%ﬁé%ﬁ%&fé 1-carbonyl)-cyclohexyl]-N-(2,2,2-trifluoro-

efifais R fanesviBopropyiepiperazine- I-carbonyl)-cyclohexyl]
tr%(&@y@ﬁ'&oﬁyfQIMJQSQPI%Q)@?EB&’QW?%?Hgﬁﬁ§'@§gﬁ>h%§ﬁ] -N-(2,2,2-triftluoro-

2.4-difluoro ([h opropyl-piperazine-
ﬁ%chfbony (:yclz\#f exyﬁ (2 methoxy- eth yl) -benzenesulfon amide,

Hran SRR By - pipetasonec i arinsrainey Eteidepipl) -cyclohexyl] -N-(2,2,2-
trif(Bronetinaysbathytli bratriethyl-benzenesulfonamide,

trans-N-{4-[[4-(4-isopropyl-piperazine- 1 -carbonyl)-cyclohexyl]-(2,2,2-trifluoro-ethyl)-
sulfamoyl]-phenyl}-acetamide,

trans-6-chloro-pyridine-3-sulfonic acid [4-(4-isopropyl-piperazine-1-carbonyl)-
cyclohexyl]-(2,2,2-trifluoro-ethyl)-amide,

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

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

methoxy-ethyl)-benzenesulfonamide,



10

15

20

25

30

35

35
trans-3-chloro-4-fluoro-N-[4-(4-isopropyl-piperazine-I-carbonyl)-cyclohexyl]

woNoZromeihoxy-ethyl)-benzenesulfonamide, WO 2007/08284Q’CT/EP2007/05€}279

PCT/EP2007/050279 -21 tran s-N-[4-(4-lsopropyl-piperazine- 1-carbon yl)
-cyclohexyl]-N-(2-methoxy-ethyl)-4- triflu 'methyl -benzenesulfonam.ide,

fran sv3r4: wcﬂ@g Mg é@élmpgolpxmmg DRIy - QYSionexyll iy 4.

-N- (2 methox nzenesulfona
HROIQIA Y é’&ﬁ?&Bﬁf Wiseamite-

’Il—@a$’(fb‘ﬁyi)chym0%{y4l-](Ni@{ﬂ[ﬂthbp;@ﬁtkﬁb%l—trﬁﬁbm@m@&tlohexyi -N-(2-
I%yhgg ;L}gggga{g]gqjﬁdgm%@h acetyl-N- I[)4 é4 |sopropy|I]c plperaélne-

car gyclohex methoxy- e nzenesu on amjde

T PR B EA GO B S BA CHcreRAER -4
fétﬂb%mm}é@ﬁyﬂnméﬁémnakmde trans-N- {4-|
i 4-4seREOPN- piberazipeopytaihriviney clehexwin(2yasthaym-attmethoxy-
T%f@r%%ﬂeg I}l ﬁ%eéamlde trans-6-chloro-pyridine-3-sulfonic acid

isoprop p eraziné-l-carbon yl)-
f&%ﬁoﬁgg@,ﬂ T%WW]')I RinfIazins- L-carbonyl)-cyclohexyl]-N-(2-methoxy-
etthyiS—'denymd\lf{[éa(ﬂidyplopropylmethyl piperazine-I-carbonyl)-cyclohexyl

t]l RENER Hlf(gfnl?émgﬁ?ffrﬁﬁ%r%z‘fﬂgq bk 1) cycio gﬁg 521( methoxy-ethyl)-

tetra ro p ran-4-yl)-piperazine- Icarbo cyc
&R E pharmaceutically acceptable salts thereof. 20

fEES‘Ge@ﬂ dﬂ@mﬂfm@df’aﬁeﬁﬂémﬂm Sebhripopmgsi-Niperazine- 1-carbonyl)-
m&ﬂﬁﬂﬂéasgﬁmayipﬁﬁyﬁz@gi&yl)CarbonyI] cyclohexyl
e sultonami
%r%%s' -.55' i R Py B R el Ry P Fsde -
pmapgde,
tﬂaﬂM@y&hﬁrﬁnMﬁi({lwaamawL@Jﬁ@fﬁaumwmrmﬁadicw@mlb?da}%m -

amide,
BQQg%%%(?r%?)ﬁeny -N-{trans-4-[(4- |soproprIp|perazin -l-yl)carbonyl]

BAEtiehapeshita sitethere@fans-4-[(4-isopropylpiperazin-
l- yI)carbonyI] cyclohexyl}-2,4,6-trimeth ylbenzen e- 30 sulfonamide,

Especially preferred are the followin g compounds:
N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }-2-methylbenzene-
sulfonamide,
4-cyano-N-{trans-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,
4-fluoro-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyljcyclohexyl }-2-methylbenzene-
sulfonamide,
1-(3-flaorophenyl)-N-{trans-4-[ (4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl }-
methanesulfonamide,

N-{trans-4-[(4-isopropylpiperazin- 1-yhcarbonyllcyclohexyl }-2,4,6-trimethylbenzene-
sulfonamide,

2.4-dichloro-N-{trans-4-[ (4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,

2-chloro-N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyl]cyclohexyl jbenzene-
suifonamide,

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

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

wdr¥beasbany!] cyclohexyllbenzene- sulfonamide, 35 PCT/EP2007/650279

3-chloro-4-fluoro-N-isopropyl-N-[trans-4-(4-isopropyl-piperazine
1-carbonyl)- cyclohexyl] -benzenesulfonarfide, WO 2007/082840

BQ;/:E% a8 8 1 ns-4- 4—}1:;?5 %}Fg Epczazmewl car bon 3 ysloyd%d

N-C clop yim. e -[trans-4-( piperazine-1-car

HoPeReERsHR %511328 ulfonamide,
N‘CWWN&WM[IIMISSM‘(“SWWPmﬂﬂﬁn@eﬁfﬁamﬁyﬁmﬁﬁ} -4-
ﬁfgﬂo-fy nathQxbsageResulfon amide, 5

yﬁcﬁflﬁgpﬁ%@mﬁg&rans it Lﬁfg’ﬁfﬁ &Béﬁ’?&%ﬂ”ﬁJa%?é?%r)‘yé%,c‘i%ﬁex@g 2.4.6-
W@?&db&%@ﬁé‘tﬁ%ﬁﬁ@ﬂéﬁs 4-(4-isopropyl-piperazine- |-carbon
M)cwrdpf@wﬂraﬁsnﬂmf%ﬂ@M&M:Jéﬁ%ﬁﬁefgﬁmya@e@é@@%w =dftlohexyl]-4-

uA

4-cydl tvl-piperazine-,J-carbo cyclohexyl]-2-methyl- 1
%ef@égﬁeﬁs% 35 mlae r’[?a%is Ay cy &no-N- ‘ (4-cyclopentyl-piperazine-

b 419 ‘&:wéfﬁéml Pé@‘ﬂ"ﬂé‘ﬁéshi% Mizcyclohexyl]-2-methyl-
heansrdsoyfamahidd-(4-cyclobutyl-piperazine-1-carbonyl)- cyclohexyl]

hlor If id
e e
FAE }Bcfﬂ% loro-thiophene-2-sulfonic acid

f(a-EyotobulyHgitéraxibdtybaibenyl)eyictonbuy il aryittdexyl] -

g@%nlgs{ﬂf&ﬁail@g@éopyl piperazine-1-carbonyl)-cyclohexyl]-2,4,6-trimethyl-

t (2 2,§, - 20 ”H,,Ug{& 0et Cp}@genz Ifonam 3{1@1 )
FAnSN A A2 opropyI-pi QFB?)P@]I VSRR PIPEFBSy e

QWW@ﬁy@Fﬁheéb%laﬁéﬁ%enesulfon amide, and pharmaceutically

tamegtab&e;@aﬁ&m@f@aﬁlaweﬁﬁm@ﬁgm@@%mqat(ﬂﬂ@yaﬁ%iﬁgi151}5@{!&9}% I-
ﬁlgg)%%o&m%dgng}f the general 25 formula O

trans-N-[4-(4-isopropyl-piperazine- I-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, |

and pharmaceutically acceptable salts thereof.

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

formula
O
O\\ /° N/\ I
27N I\/N\R1
ke
wherein

R' s lower alkyl or cycloalkyl;
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O~0I1 RNNR1 12 R wherein R'is lower allcyl or cycloalkyl; WO
2007/082840 PCT/EP2007/050279 -23 R2 is selected from the group
woansisingef hydrogen, lower alkyl, cycloalkyl, lower cycloalkyladkyh-\aWeEs27o
halogenalkyl, lower alkoxyalkyl and lower,cyanoalkyl; R3 is selected from
the group consisting of 5 lower alkyl, -( Z)m aryl, whereinmis 0, 1 or 2

d X187 t tituted with one, two or
ﬁe%ﬁ%{g%%eﬁiﬁgﬁgﬂg&gg%%% Qj{kyl halo gugn lower

halogBWaNafya¥t Al ey fysirg! kpée@@fl IRBey riesralleshisyver alkoxyalyl
benzayl] lowsrdyategénalkoxy, lower hydroxyallcyl, lower alkanoylamino

and lower 10 alkylsulfonyl, -(CH2)n heteroaryl, wherein nis 0, 1 or 2 and
Rihergigetbadicterpand g&l@gﬁm{gﬁgi@ﬂed or substituted with one or two
groups independently selected from lower alkyl, halogen, lower
hanQ@WQII@!hybyano lower cyanoalkyl, lower alkoxy, lower alkanoyl,
benzoel/é: Wer h nalkoxy’é ydrox alkyl, lower 15 alkanoylamino

and 1o RGTCA T s o REHE B PTG g ovated or
conststh@gt@fmﬂ’rﬁgemlbvmiaﬂkweImephaidge&miklyuy fivetrce | koxy ddkeydr alkyl,
and I@W@g&m@@almiofgélwl%%@ f[@%ihﬁrﬁf&klﬁy@‘lﬂﬁl&“éﬁ&fy‘%’@ér alkanoyl

alkyl Iower lege% g&[ %0 aIk V\yxal% \iv?(r)\%gr sﬁga”g/ %ﬁ'ﬁlyﬂd lower

unsubstituted of su With one, &groups inge
selecbyfdfansiver aIkyI halogen, Iower halogenalkyl cyano, lower

alcoxy Nery akano b@nzo I lo rP} r‘fbﬁwer

hydro ancﬁ’o erp eny ’Wh r JE) S\f{ﬁ fHif I sLring is
unsuﬁ%@ﬁbﬁ@dﬂé?%ﬁb@fhﬁ@é@%ﬂwh%heldmm/@lgv@@psdmﬁénﬁémlycted from
seledteckfralioyloes @mohazlqg@@gd@meﬁ b@&@@em&wcm@wﬂ alkoxy,
aIkO)% \;J%%Ea%ﬁf‘exﬁz%ﬂ %&M!;JMS gen%ﬁ)(% '5\%}/ hydroxyalkyl, lower

alkanoylamino and lower alkylsulfonyl, and

El

-NR*R”:

R* s 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,
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
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and lower hydroxyalkyl; or WO 2007/082840 PCT/EP2007/050279 -24-
carbamoyl, or being condensed with a phenyl ring, said phenyl ring being

waounsagtifyted or substituted by one, two or three groups indgrengpnity/oso279

selected from lower alkyl, lower alkoxy and halogen; 5 and
pharmaceutically acceptable salts thereof. Furthermore, the
pharmggg{mllylacceptable salts of the compounds of formula | and the

phar aceutlc able esters of the c unds of formula |
mdwﬁg Coélonsts‘futg eafé’ell} z &?tg”%?fﬁég 8 AnRRsHivigd or
COmp@ﬁmgtgﬁl forengatvmay thows g@@ammwmﬂﬁmﬂ&mm alkyl,

10 cqaveaﬁm&lym@rm@@ﬂjcally acceptable acids, for example
hydrochloride hydrobromide, phosphate, acetate, fumarate, maleate,

I%agkﬁ@ggf? aE}féHYa%tﬁ'sﬁ{Hﬂli@réQFtate mandelate, tartarate, and
e.

met anesulphonate. Preferred are the hydrochloride salts. Also solvates

and hydrates of compounds of for uIa | and their. sal form part of th
preste%rlt ?ﬁverﬁﬁlo% %p ompotnas” V £S5l Qfldbtfe Sarl\“h oﬁ%ng?or%&é oF formula
ad hirrRitaeaspgivaty ﬁ?gea?ﬁ%b&‘a%t%ﬁ.gf mEtﬁ@ﬁrmew’tmﬂwMendeuaﬂy
enatitiomprafemidtaneisodiresantidmer grsuaht asvdoioaxample, racemates,
optically pure diastereoisomers, mixtures of diastereocisomers,
diaSt@&ﬁk&%ﬁ@Q%ﬁﬁﬁ%mﬁq %ﬁ@%@ﬂﬁﬁﬁ@%%%&@%@%@s
Tn%c% tlca aCtI\é% e]‘l&)trlrcr}i can be obt tained 1%or exam et’r % Iut n of

e racemat DY ESy et 20 Sy hidshs 'S S§WN# rochlotid
W@#&Wmm@famm whiratadsbeblahs mlp@manpmme
dhvestieotes) bracaslat, ahthese, farm s dthai bhﬁ;ﬁﬂﬁfﬁ@lé}tﬁ%ﬁ*&@téﬂ‘l@the

%‘1‘51%'&%59? r}ﬁggl &LI%}% ththd%l{l rfltcl:gga rBQXQsD Q%I\{%ﬂ ae P and thelr salts

functional groups to prov erivatives which ar capable o f Conversio
IBeRP tRE harst s AYSaHEN vivo. Physmloglcally acceptable and 25
metabolically labile derivatives, which are capable of producing the parent
com&fﬂﬁﬁg%ngéﬁmnfdwﬁm hirveivecareradse asitim thacseopenoftthiss and can

drivention. B:fu r&ﬂ%agmp@feteﬁamﬁﬁeﬁé r\:\g%{}ﬂ%g @fé@lﬁaﬂi%ﬁ‘éﬁ {QERhR, for
manufacture of com ds rmula | as defined abov iC rocess
R R O o oR A Do
estErEPIDoTIsSaoeroates or mixtures of diastereoisomeric racemates, The optlcally
active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbens or

eluant). The invention embraces all of these forms.

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

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

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 11



-25- O N Il H2N NCR' wherein Rl is as defined herein before, with an
sulfonyl chloride of the formula 11l 0 11 R3 S-CI Il O 5 wherein R3 is as
wolafinedRarein before, in the presence of a base to obtain a ¢RI A279
the formulalA O O N IA R3~S~N NR 12 R wherein R2 is hydrogen, and
optionally alkylating the compound of forfhiula IA to obtain a compound of
the formulalBO O O N~-IB NCRy RSN2 10 R wherein R2 is a group
as defined herein before other thanfhydrogen, and if desired, converting

the compound obtained intg-a~pha#ns teally acceptable acid addition
salt. "Alkylating" in this cof eansi ior exl%mple reactingjthe
compound of formula 1 ¥ a suitalle alQhal in the presence of a

coupling reagent, pr@mwably a phosphorane sudR as
cyanomethylenetri-n-butylphosphorane. WO 2007/082840

PCTHR200 #OR0 TR 98 herein before,

with an sulfonyl chloride of the formula TIT

5 wherein R’ is as defined herein before, in the presence of a base
to obtain a compound of the formula IA

({\ /,O' D IA

E

wherein R? is hydrogen, and optionally alkylating the compound of formula IA to
obtain a compound of the formula IB

O
N //O @ IB
3/S\N

R l
B2

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,



The preparation of compounds of formula | of the present invention maybe
carried out in sequential or convergent synthetic routes. Syntheses of the

wornentigonzmre shown in the following scheme. The skills requigeg 8007030279
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carrying out the reaction and purificatiqrb f the resulting products are
known to those skilled in the art. The 5 substituents and indices used in

o LSRR S i e

EEHBRHAE SHBFRHALCT CSR a5 SRAE P B thea RHBRIEH ghee vention are
Hhetaty itbihthe Imetho s givenTinctilslsxampted froprapalpgous:methtids. and
ARIaREMe rerctianl onsitens forthe iRdividvrb e 3etirn §I8RS A€ The

known to, a person skilledin the art. 10 Starting materials are either
S e R B e Ereons boene

veatfedsyREn duisin beferetides HekieriBe dohe forires lnitagia datil, the
despoiptidnodfoniheacamples @mMm%@Q&H@MMi@@%tbeéo w, by the

: r lof t inventi n repare .
T B O 8 AR AR crion
PREHBOGKyREBORHIRIRERCY RTMHER S BOR IR LRSI kidlest ahg)art.
is commercially available and can subsequently be modified at the acid
functibiiaig ety asihetsenynisseliveqdiattsratnm dsdtapared by methods

PrOCECN €S theenkavis teho Seliny (e asibak E&@&ti@éuqm@iﬁfaa@es cited in the
i In Jjteratur ti uch ions see for example:
%%érﬁé?é? f?eér%sil}\l/zﬁ g&ﬁﬁé@%’%ﬁr‘rﬁ%ﬁ%ﬁ@‘ﬂ%ﬁ ié%%e Igﬁtr‘lctional Group 20
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New =
orkCRPD858) O TGt RSB BRSO AE BT Tolloving the
musedoradisydapivethtosghearible coupling with substituted piperazines V
(either commercially available or accessible by methods described in
references or.boy methods known in the art: as appropriate loying a . .
coupn L B AP e SRt i
capyeRtaas pralddr e siysaraguenthebs mebinsratthared fiossanmiity
dheraigre ofdtedolieotitedie Braployedn prov pesciialishasinadverase in

Rifert @ the.reaation ehihe 1wagents iwﬁ%yaigl%%?fé@g]& éig a0 94%%&!)%}% g%s for

reagents at least '[O. some extent. Examples or SUIta S vents INC
RS ORI RS SN PES bt A FARMSRR AH ) CHGR AR U P B Girgup
Pftgm@ii's)nm padticligereRidctich(On.thechalolba 6Filee &dkm siéekirytiis NY. 1999).

5RASeS G AN AMNRAR]SRTHTOR HRedi A Wil fSasHAN J13X amide
equally be .em Iog?]ed here. ExamQ}es. f such bases | cludﬁ NEt3 or

B SR e ESRSERY v D R SO HRSTE ALY B Bl faceessible by
mediadtdasentpkinatieecneaherduupitepdsdgenvuse thinatis stageopaiag:)

BN GONPHNG U AT RELRMMIHY Y dasad MDY Ba GEIRREHRIHD dﬁ)’e@éﬁé@'h& absence
OEI% I@%Wi@lé?%ﬂﬁ hﬁq%%'a%a%rp 1'&?0%?)2%%%91%10 }Jéjskqu 1S895" %Ir?gllijreeof the solvent to
be Enigﬁ)rye%, )[/}ro“vided that 1t 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 kike. 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

(CDD), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide



35 (CDI),
1-[bis(dimethylamino)methylene]-IH-1,2,3-triazolo[4,5-b]pyridinium-3-oxide

wo/¥68 753941982840 PCT/EP2007/050279 -27 hexafluorophosphdts paoar/es0279
(HATU), 1.-hydroxy-1,2,3-benzotriazole (HOBT), O-benzotriazol-
1-yI-N,N,N',N'-tetramethyluronium tetrafl droborate (TBTU), and the like.
. I e wide,range of temper the .
R R R IRE AED "6 Borriacor
o Do ehtto EAFPGUTHE AR AR5 0Fisg RBRHArRBoAe k. The
feipeT atur ke raflceo ke tirite reggtiretitdéor;iba teastion maypatstie vadytion

taidelaHepRRding Rl RN faR R PR R LERGEQD é&qspsa%&ﬂ@er%%ﬁon with

s thet‘n%\t#re of tE;a reafggnts. However, a period of from 0.5 h'tg severa
A8 SUCHS AT/ SHHEBRE e RSFhSSUABE VR edEABHRd ORIRRAFIeY @ay also
@H VidglyBEpr Boe-al R Haow neitablytthase@\ion @RBerSyet GrdNhe nature
e} e IR BN NofRrl Gt e dn20 OO N AR 395 Niﬁlggalj?os{@ﬁce to

Wﬁ 20}97/08%8%3[ PCT/EP2007/050279 -28 b) Removal of the protecting
VICL COT R?un S . . . .

group In“VI can be affected under various conditions according to
methods described in literature and tsrég procedures are known to those in
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the art (For reaction conditions described in literature affecting such
reactions see for example: Comprehensive Organic Transformations: A

woTskedynctional Group 5 Preparations, 2nd Edition, R'Chaﬁgicf‘miz%(?%azw

John Wiley & Sons, New York, NY. 1999), However, it is convenient to
cleave the Boc-protecting group under a ic condltlons in the presence

or th%f‘ﬁé GaIfrare oévsec 8& te”g fe.amine M. T'%g&% Snditions

no partlcu ar I’eStrICtI on the he so ven %0 %e em
HeRntiog iR %S%&?érgbléﬁé&wwlﬁéﬁﬁéeﬁmﬁméﬁg@mgo those in
thwolvétcameathanicoadidissolescitised Onrtiageinis, Afdeast K goreecasignke for

EXaipRlasen M@h %esetg%mé nsligs: dioxane Tc';t'fae N 3@9 hedikGp
here is no triction on the natureo the acid use
R ?-@ﬁ‘ A o Rt O AL GRS MR, 1999).
Hewrployetecderniginamplisy o flsuBbeapidsitic p deoclChralee tidi dicidoadigionss in
fineikeenth e ﬂ?&ﬂ@%&@b@ﬁ) IP@@%O&&E?&HS{'Q ﬁ}f%‘?@dﬁ%@%@éﬁi‘?@l%{g is no
recise. reactign temperature is.no ritical o inv
Igagrgtl\(/:enztlgﬂgts%ccgrn On%’ Fe%%aé#wﬁhﬁg%ﬁn efr%ﬂ?f%ﬁ%’lé’ﬁ?“ ed that it has no

e Hiperaliare 18 tlémsacvﬁa fhiBeeensrats ioyehedendidnimiasaaldssedvy the
midetys, delpending ore 3@t fagmemcrtakﬂmmdeama&tem{a@éaa%ﬁaae,dmﬂ

m@epaﬁwregtttemg Nl MY rRRL 98 10 mngfﬁr%t {%%\é%@used in this

days will usually suffice tQ he |nterme late amine

LAy mﬁé%‘féfﬁteatﬁteué?ﬁlﬁé@ ip fvies SlarasyeaHRRIRE AllibR raRfoyed
hwechibadiikditdmtchecdsithéydeod €0 residreih awd te: thios el tactidn can take

ﬁﬁt@é @@Pg%dg%}%%@eﬂ?ﬁ&@gﬁ@s' rhﬂt?fﬁé%&&?@?émo?WA g&% lt?;%%s not

e: Comprehensive Organlc Transformations:
Elhebia oy

Rl Sl P ST 8P pei IR 15 %atﬁahmﬁ.&%%taa@l%%ﬂkhsw from
YPiSH &SP ANEHLY orlu K The. 008) reverabfrespectivetiamineg asm vary widely,
d@aﬁdﬂigWxﬁﬁﬁ%&ﬁi‘éﬁ}ﬁﬁéﬁyﬁﬁﬁé@e%@%‘éﬁ"t%ﬁ%ﬁi@ﬁf@ ighes LEQG%QFE of the

ith asulfon h |de§ her commer iall alla i}e
rgggess%f% by’ meétho s(?deg(r:n e l|‘)In relerances oD %st‘h SRR o ield the
Ipermigd %eé\é‘b\’lfptlate) Itis convenient to carry out the reaction in a

solvent like dichloromethane (DCM) and in the presence of a base. There

is noPerticufdinestribtonteamitBatatume of thevihivelfit tgllh 136 dmplbisedidely
&E@M@ﬁhﬁ%ﬁhﬁ@ ﬂ%@ﬁg?ﬁ%ﬁ{@% AR IBRFEACIIBNL G HIGHEAIPPS reaction

glved gnd tg é n d{ssolv the rea ents, at least to some extent
110 SCE1DE

xamples Tor suf ag]Ie 50) vent% RN E S AT RAS oS8T BB Sioxane,
Wfﬁh@m@ ﬁk@amﬁ&@@ﬁenmwmlé@eﬁnéndﬁme@ Frtperations,

Thdsedused Ridhissaderand mh&&e;p&rsaﬂ@nm\us?s}knmrs 1@@% Ofne

Il m s of such bas
(LR T SR BRI B o eI e S o,
theareh ﬁ%ﬁﬁ%t&é%léé\é%ﬂ Hé%fﬁé%t?@?ﬁﬁé%w@yaaﬁmm accessible by
mprevige desctted tengleratareds betmethods 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
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critical to the invention. We find it convenient to carry out the reaction with
heating from WO 2007/082840 PCT/EP2007/050279 -29 ambient

wdempaiaigye to reflux. The time required for the reaction may g{spM&M 7050279

widely, depending on many factors, notaply the reaction temperature an
the nature of the reagents. However, a p€riod of from O. 5 h to several

davseniilisyaly.sutiicedo vighk § eo&am g fsriyauves o Var Swidely,
ent

ompound of formula |A IS a compoun

Iti
T e Y R B e
wulgfadtetl toveven semtriive o frotio fisS |k eoakadatialasf e wulpihondfitie e yield

sineiahamdalig caniioRs R Higre are various reaction conditions known in
literature to affect such transformatlons However it is convenient to

2 1
Zglr;\i:?g%s f}%ﬁwﬂ%%er af@l‘ cycC oa?llcﬁ Cf%s &yP‘%W%rgF?Hg present
RAGRARS] %ﬂﬁl&ﬁ&%xﬁ@ﬁ%ﬁ@éﬁkwﬁw heamthoertstl®

c(R@acMy)vmﬂa@wtaﬁiﬁeeiﬁqhﬂi@n nfhkepidshosemide cadglingteagentdikens.
PHRROSRNAENS (RAGRIRASRMiobE kiR Q021 A e Al i L ?Ola%gét IN% teactOlnations.

gan be be carrled out in the presence or absence of a solvent. There IS no

BaticUTar rESPRHBHER thE RSB asuiveht (Ros Ehoydensrmideetd (R=a
asynagelediod omdverselbffe cydnaliiglréaetiorydo tieyldhge hisénhalogeh alkyl,
I?Wéﬁh&kihﬁmbld@ﬁé%%ﬂ?aﬁ@@egt @ﬂ%ﬁf&ﬁ‘&%ﬁ&??ﬁg“ﬁ{?)‘?ﬂt RIS alcohols
Sult solvents | e 10 e an IKe ere | .
1}2(51}[” t%gr?%on T thé nath ur:%nﬁfr ﬁ%geﬁl%%%po ne Useath %C{gpsﬁaépg%(%‘? %%éd&ﬁo"’ 43,
Hifdctd Re Tdscrartiomepebe aai léémavéétbra@@mp avwoisnearga eflvent,
Tarpéyatuestiand thatpiepiso reationianiperstRds Moty diaaldgdne Alided

tW%PHQE‘nWa%xf)é}ge'Eﬁ@&vo%{%%%%&%rﬁya?'d é@ga%%a?“% ol 'g‘dheﬁtiﬂ%f{é’c@n

mblent temperature to reflux. The time required for the reaction m y
f&8 %Fﬁ%%ﬁféﬁmaé‘ﬁéﬁa ig SSWﬁaﬁ?lfagf%ﬂlﬁtmwﬁébﬂéa@h@ﬁfs include
trdneperatdrdahbitéeztisreop shdcrdagentsctidowea e tapeted Ok fO@sporane

R hntenseyssal ayﬁaailitlé?fe@{bftﬁeﬁfé%@&@nyi% %QAE%%F@H] KlB,{Re m%r a wide

roup s elected rom lo cloalkyl lower cycloalkylal I lower 2

R R RS AR R OSSRV RS UGB the
lab@vémh%mm§wmmmm@m@mmwmbnaca.g frerusedient

mpreeammemmmhe ee ek anHPIHY RYRANAMEAJIRSA3RS WHIGD 8tBending
0%31%% Yyltg tpa% dulatl nof H3 receLPtors I this cont the

' ¢
expression disease asgé?:?g sd WitRRRE S ABR Bt 558?)%‘8‘?&*

FlQasier dfsRet i S fier hn }b@tf’é'a%fﬁ %%@/wﬁbvéwméafﬁymmﬂétwﬁ@fmdes'
IH8Rseceptor Sliche-diteaseswencimhassobliarm wot dpvitak v Rbesiter

HABRALNS BYHEP MRoxyalkyl and lower cyanoalkyl).

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

with the modulation of H3 receptors.

In this context, the expression ‘diseases associated with the modulation of H3
receptors’ means diseases which can be treated and/or prevented by modulation of H3
receptors. Such diseases encompass, but are not limited to, obesity, metabolic syndrome
(syndrome X), neurological diseases including Alzheimer’s disease, dementia, age-related
memory dysfunction, mild cognitive impairment, cognitive deficit, attention deficit

hyperactivity disorder, epilepsy, neuropathic pain, inflammatory pain, migraine,
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w&‘i%’%‘é Q@ficit, attention deficit hyperactivity disorder, epile

(syndrome X), neurological diseases including Alzheimer's disease,
dementia, age-related memory dysfunction, mild cognitive impairment,

neuropathic pain, inflammatory pain, migraine, WO 2007/082 %’EPZOMR’SONQ

PCT/EP2007/050279 -30 Parkinson's did8ase, multiple sclerosis, stroke,

gizziness, sgchizoephr((e]pi depression, %dd'ction, motjan sickness and
R LR S R 5 ol s eclugeP HERiangPession.
aadigran amerayn sirkreysineld cledrafinmryawsspohsiing coredepion aehatic diseases
phsidistvehkinanayy diseaseiapsedsira-ptesipataisyyslergion Rigonic
BrsiaIakle &ﬁa}h%ﬁéf%easéﬁoé‘aéﬂjé.e& %ﬁ@ﬁfg‘%&é‘%‘é%% with modulation of

H3 ‘receptors' relates to obesity metabolic syndrome fs‘yndrome X), and

other eating .disqrders, with obesity being especially preferred. The |
nventoh BREFSHBIE A5G R S SRR bR Rodu ation of H3

wsanspiinglates dnpsig. axtidltied alovm angadpbaaidceuticaliyr eating
acerpAbIvitAsies AR adisvanty pkorwther, the invention relates to

compounds as defined above for use as therapeutically active

SUbSHRACES RATICHIRIMAS LML ARSKNS iaa%&%@&%&%@&ﬁ%&ﬁ%stﬁ%m prising a

treatment and/qr prevention of diseases which are associate )
?ﬂaaiﬂaﬂéﬁsoﬁgréema&?@m RISTRErMMBLR ARSARIARIE ANVBREBAVEHEIdA vant

to a method for the treatment and/or 15 prevention of diseases which are
assodiBtE I tha amdRIursIRiRs 6f FBaeBptoras dafiekd ahstrmtpeomprises

hdnajrdstaring atherapsuticalpasaiive M at t@hpaanpanadaistarsauiar the
0. a.human ke imal. /A thog.for the treatment or prevention

of aobesity |S%?§%ﬁé@mﬁgélﬁ%/§1%gn®% r&ggrae%%%tgléptecﬁ 3Huqse66$0&{§gmn of H3
%ﬁ%‘b‘iﬁnds of formula | as defined 20 above for the treatment and/or

prevention of diseases which are associated with the modulation of H3
recepops.ofh it ithen indentonvemaedate she usetiocbinpgurtgesthent and/or

pesmaytiohas dplingd m@hﬂyer@fs%@iwaﬂﬂ{ﬁ ﬁidﬁﬁﬁiﬁ@mmf%ﬁ ors, which
t t r prevention of diseases . which are associated with the

g PR ST A g of

fgerda s a/aumRmbeHs pa s o rsdhashientBasiogia artandéat BrRymtion of

grexranitpmetdrodabsity is preferred. Furthermore, the present invention

relates to the use of a compound of formula | for the manufacture of a

mediganpRbiricineiti@aimantansREayention aheka sty A Raient Whghed
i alsg; re%eiying trea%tm%r)t with a lipase tirgihib'itor arﬂd 1qarticularl ,w{per in
aboVve Tor the treatment and/or preven z_on Q 1seases which are assoclated with the

modulation of H3 receptors.

In addition, the invention relates to the use of compounds of formula I as defined
above for the preparation of medicaments for the treatment and/or prevention of diseases
which are associated with the modulation of H3 receptors. The use of compounds of
formula I as defined above for the preparation of medicaments for the treatment and/or

prevention of obesity is preferred.

Furthermore, the present invention relates to the use of a compound of formula [
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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30 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

wPRRSig A6 obesity related disorders which comprises WO 29%%/@%%}6%50279

PCT/EP2007/050279 -31 administration of a therapeutically effective
amount of a compound according to fofmdla | in combination or

iati ' her. ical tive amount of other drugs for. th
R S o B gormuna
hatiePmSinAing SretdIERE dethstrRs e ReILY RifRst to AE1sreiciitother drugs for
thgerasnligase bitkittoos catsaleldtive ssratohin retghekehinhioeS(SERplief.
andageart Stimylaie, meaRalismieh ey, fab Sqmhinato rigJ e inhibitors,
associations of the abqve. gents may be encompassing ‘separate, ]
S e P B USSRk oA RS D LB A gebolism of
Yeforitolaonipoanes whiskoaiaicapab b ofhohibitgeg tthe apbion afifipasdsg
darexample gastric-apd DanerAtipHPAseSfoar example orlistat and 10
lipstatin as described in U.S. Patent No. 4,598,089 are potent inhibitor of

s e ) XL ) SR A0SR

FGULR O BT < ABHIN 8 AR 88t ip ARentinEoparenelredigat and
lansdogwesioiotistat (VBitBhtettdo 19923, 089 te potdipaskititibitbtipeatars
13jseatthRoly MRk RPPAChIBASEIBHAIS fid 2 e ampledescEbad i a
In rnatlotri\al Pfaltlentta@gp ¢ t|0ﬁ,l£WO.99/34786gi eltex Phar aceutlcalis
}mcl.‘?.g%%s%np%lyﬁige@ Lrd CRarRAEHEPIH TR AR A&V HREPmPOoUR
BRI se{eb e PANGHSIg ol prdivin sritiibinlideges. of weltean Mpsdeet al,
i094D] DK e a3t ﬁl@pﬁmmﬁxbl_ ATRIER _taig@ﬂymmf X abl]?lﬁallﬁggieth}ﬁﬁ@itors for

. term. i I itor,' prefera
D R 8 080 o
s arRpdtAitiTBECoTdRFRG RO YORAATE D eBtrisTizRfbiR ShasBerRaGDSRIth a
sthevipeutioally ceffentive mmauntsohtetahydrbipsiatimistespetiplise inhibitor” also
o%EﬁfﬁﬁE@gphMMf&H%@E &9&1@5@93'8&}1@8\9’&%&8%’nﬂq%ﬁ@{{ﬂ ac“ﬁ%ase
.the: control or pr vgg%lon of o S'tg‘%find h}t/%]p]:rll idemia. See, U.S. Patent
T AR TR AT RE R IS0 RIBLIBAEE R Cedsapratically
efferitimg aonkistat efvdcongyPakdk acddodi6 D4{e961125 wiinh kiisatoses: association
vﬁﬂpaoaage_ggeaaaama&ﬁé_&kgelaﬁ%m@%hti%_%h%eufmgﬁaﬂﬂai@'@sf)é@émaﬁ%%i?é&
compositions are described for example in International Patent
Appligati Q9127 and: 9 'tilg I Qcesses for
the plirgt;:‘@c gglr%%t% n%%%%s(gﬁa%%ﬁﬁ%f&%n@%%@n Fq’%%tgﬁ%}:téplic% |8?1isor
PEUSTEHLA BT 388 bpsriipid e igy e Udn Baion biNg o598 U issued July 1,

1986, which also discloses processes for making orlistat and U.S, Patent No. 6,004,996,

which discloses appropriate pharmaceutical compositions. Further suitable

pharmaceutical compositions are described for example in International Patent
Applications WO 00/09122 and WO 00/09123. Additional processes for the preparation
of orlistat are disclosed in European Patent Applications Publication Nos. (0 185 359, 0
189 577, 0 443 449, and 0 524 495.

Suitable anorectic agents of use in combination with a compound of the present
invention include, but are not limited to, APD356, aminorex, amphechloral,
amphetamine, axokine, benzphetamine, bupropion, chlorphentermine, clobenzorex,
cloforex, clominorex, clortermine, CP945598, cyclexedrine, CYT009-GhrQb,
dexfenfluramine, dextroamphetamine, diethylpropion, diphemethoxidine, N-

ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex,
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30 Suitable anorectic agents of use in combination with a compound of
the present invention include, but are not limited to, APD356, aminorex,

W@m@ﬁ@f&gjﬁral amphetamine, axokine, benzphetamine, bUprBElP/'EP2007/€)50279

chlorphentermine, clobenzorex, cloforex, clominorex, clortermine,
CP945598, cyclexedrlne CYTO009- Gthé dexfenfluramine,

extroam iethylpr |on dj thoxidine, N.35
ﬁ’“ B e ot onsrane, mazindol,
ﬁxmtaméwmsa@ pethmpistmnseanetekptinmingrexdocphedrine,
ﬁmﬁotybtnpﬂ&yl@mph@i&fm@@ﬁﬂ%iﬁ&@%t&mﬁﬁaﬁéﬁp@mﬁnolamme

m&r&ohnmﬁa%%&egsbm?mg@%m@ stgkagpheiamyne, metreleptn,

norpseudoephedrine, pentorex, p metrazine, phenmetrazine,

S;S?fé? ﬁ{bP S RfopanARmh 3 bidkores phﬁfaw&s\aﬂ%agmamh@ salts
B89, SNAP 7941, SR147778 (Surinabant), 5 steroidal plant extract

(e.g. P57) and TM30338 and pharmaceutically acceptable salts thereof.

Mostyisteraliteadioiestiac ageistatRSHbHIAMRR, Hﬁi@ﬂﬁbﬁﬁta@a@%hentermin e.
phentermine. Suitable selective serotonin reuptake inhibitors of use in

combiprtion Wwith@Lcraporndofihe é’ﬁﬁﬁ%%&%vcﬁﬁ}@]ﬂ NGOG, SO GHAC,

fluvoxam aroxetine and 10 Se an maceutlcally

T S o S S AD e S LR B TR Moherpsfine and

ssﬁa@lm, iUl utcavsisadly rpdtpda it @ﬂtﬂmﬂmfmone agonist (e.g.
AOD-9604). The use of a compound of formula | in the manufacture of a
mediSaindit doethahireatmentandpieizptiontafdifesibcindg, pafient whdimited

s g}g%ﬁ@@m{ggg&rygp é/wtl)\é&@wpound selected from the group

consisting of a lipase |nh|b|tor an anorectic agent, a selective serotonin

reup ke inhikitor and ana tth t tlm atesm tabolism of b fat, i
alsoﬁ objed tE[Jofc RS presen ifvent 6} lﬁ%%n aac%‘dﬁﬁrsp %%Bf’ﬁ%lér the
AR AU ERIEREQT afmwiémﬁm%mh@hmﬁemumémnwm a
cohgsiiynith @lpatid ity ehis Q&@f&ﬁeﬂi@ﬁ@gtmtﬁmte%mb&@r 29 liRdf&tic agent, a

NsTaTslel o PJ?JE[S‘FU gieetﬁl %Pe siatin éﬁﬂ%ﬁ A %% g{gtreat{s%ﬁe%ody

|nvent|on Itisa rt er pre erre ct to rovide a me men
e b?@k?@ﬁf?o‘i’mﬁ“ﬂfﬁ@qPé‘?é%tgg’%%ﬂqnsulm dependent diabetes mellitus
(NIDDM)) in a human which comprises administration of a therapeutically
effectbe winolincoreeondpruntradedriiny s wtenuadiia wehbinatiordor the

tﬂa&ﬁ&ﬁﬁbﬁit@ﬁr@ﬂﬁﬁ@oﬁh@f@%@bﬁbﬁﬁw phieativerRMOLRG Q&%M%S%Hmak%m aa
lﬁégg%hqg%b}lv%re eza B 1};')%tt%tir1apsy quI ect ofs t?’xe present

imvention.

1t is a further preferred object to provide a method of treatment or prevention of
Type Il diabetes (non-insulin dependent diabetes mellitus (NIDDM)) in a human which
comprises administration of a therapeutically effective amount of a compound according
to formula I in combination or association with a therapeuticall-jf'effective amount of a
lipase inhibitor, particularly, wherein the lipase inhibitor is tetrahydrolipstatin. Also an
object of the invention is the method as described above for the simultaneous, separate or
sequential administration of a compound according to formula I and a lipase inhibitor,

particularly tetrahydrolipstatin,

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

comprises administration of a therapeutically effective amount of a compound according
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object of the invention is the method as described above for the
simultaneous, separate or sequential administration of a compound

waagaarokpgido formula | and a lipase inhibitor, particularly PCT/EP2007/050279

tetrahydrolipstatin. 30 It is a further prefe [;ed object to provide a method of
treatment or prevention of Type Il diabetes (non-insulin dependent
Saneiemal L OHRIN N 0.8 LHDAN WS EUBBIRER AR of an
a thergpeutically effective amount of a compound according WO
%bg}%&@%TlEpzoowosoz?g -33 to formula | in combination or
association with a therapeutically effective amount of an anti-diabetic

agent PFHe AN Gstichriisearsg epferrefore mpeumoiststeddiooted drownp
dbesgrotgoCONBIRY (k) SRRARYa g 0isis-suel asicglitazene ta5t0ehohdia),

igl] j ike: lguanjdes.such as metfoymin
P TR S adfh BR it RGNS AR RE T
S@’%Fﬁ Higas AR bRgrBidsalsRairgR bune isiimads (gheotiel), glyburide
(IIR'@deéﬁleUﬁchéaﬁ suglifas viategd im'dle gstaatbglinepagturiioly, repaglimide
b e K Db HDPp-1v-
ARG AR t Al Bl MR Qo R ) el or
Gekivatbrs S ten s tHe Chiegidurgaichiselosesiicheaigth ¥wOnOBy58298ikloantin e.g.
We ke Bpa-Lluaasiciasibitiiarisy i A8 AIAMQTE IRIPE988)Bbse (precose) or
M {Bql(%)é%st) ﬁ@g}gﬁ#ke. Also an object of the invention is the method

esctibe égove ort

a € simultaneous, separate or sequential
adminijstration of a pound according to formula 151 and a

0
therdBEa AR 08 BHEURES A1 AN RATeaRE TS dhes
seBHipFagad offprmtdaT ahentimrdfattiteatiba nfedicament dorctheding to formula
TtEeatyeRt-ad draveatianiaf JnBe ! diabeiss igispatigptwho is also
receiving treatment with an anti-diabetic agent is also an object of the
bresqftnenrRto fid Ay dRRIIGIRN RO LIRS B-RIONAS 8 ethed of ror tne
treatment or prevention of 20 dyslipidemias in a human which comprises
AR ARG O B‘fe&fméraf)gm&&ﬁ?ﬂé#f‘éﬁi%a RHsTH Vgl BlopEaRding treatment
vatit erding tdidbetuiadriniceinbinatigaco v Adsogiation inittnaiotherapeutically
effective amount of a lipid lowering agent. The term "lipid lowering agent"
referk 10 cAMpeHPHSSale BRI apHoei gEUR caansistingnah ) tile@sidntion of

S VAL 5 S U SR S (e

ARIRARATIRBRYNY! AeRPABR QRSB biaversmRingpeRvRICHOPsiation with a

tsamyastataliyzdeot)ve amount of a lipid lowering agent.

The term “lipid lowering agent” refers to compounds selected from the group
consisting of 1) bile acid sequestrants such as cholestyramine (questran), colestipol
(colestid), and the like; 2) HMG-CoA reductase inhibitors such as atorvastatin (lipitor),
cerivastatin (baycol}, fluvastatin (lescol), pravastatin (pravachol), simvastatin (zocor)
and the like; 3) cholesterol absorption inhibitors such as ezetimibe, and the like; 4)
CETP inhibitors such as torcetrapib, JTT 705, and the like; 5) PPARw-agonists such as
beclofibrate, gemfibrozil (Jopid), fenofibrate (lipidil), bezafibrate (bezalip), and the like;
6) lipoprotein synthesis inhibitors such as niacin, and the like; and 7) niacin receptor

agonists such as nicotinic acid, and the like.
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and the like; 3) cholesterol absorption inhibitors such as ezetimibe, and
the like; 4) CETP inhibitors such as torcetrapib, JTT 705, and the like; 5)
nists such as beclofibrate, gemfibrozil (lopid), fe 18 07050279

&R
(lipidil), bezafibrate (bezalip), and the like; 30 6) lipoprotein synthesis

inhibitors such as niacin, and the like; an%47) niacin receptor agonists

such nico and the.like.
pcw A G R S iR nmc e s s
F%%W%S%iﬁ?@ﬁ&hm@%@%%}téﬁﬂf @éngéhnélaccordmv to formula

hnhmmsteazt;mmeﬁaeu;zefmaauadm@a@fdjmaplﬁowmmnJr agsha therapeutically
effective amount of a lipid lowering agent. The use of a compound of

formufad iRLbe Sesriachy 8 abamediGamRNLi &ﬂ%téér&a&%mﬂﬂ%nt for the

reventlon ﬁfd slipi eml in a atlentwho i also receiving treatment

TR RS B L RS Bl ot BHPE Bhe dopEUSHIGRE frsetment
YGFHW%}%\@@W@@%@E@WG%Q@@ ehjreithbih o presemnisneot@revention of
hypertension in a human which comprises administration of a :
therapeutidaiith effectivecdrigenttofpacairpaourt adedrdiagniedosmpilavkinion of
H%&Q%@R@f ;05 ASSRSIAHARLW %ﬁﬁpﬁ& Q@[%HF%M Sffg%'éﬁ{%ﬁ‘t@&nﬁr%tff@ctwe
an antj- hiygertenswe ai%ent The t%r ‘?%UI g/ ertensive agent" or )

8%% PP IS GG A B FATEPLY 1d rﬁ%%’EHb%@@l@E@&eﬁ’é’ﬁPfh@m a
Groaprebpdistitie oive) anryloterisin vohenntp vy agen (ACE) Inhibitors
including benazepril (lotensin), captopril (capoten), enalapril (vasotec),
fosinﬁ]hﬂltérmmﬁmmiﬂh;&jﬁemﬁémﬂaﬁ\ﬂl are€Stidipdnpoeiprl 10ndviasieent” refers to

ORIl ERAGOVEEH T %Hﬁ@dh@&ﬁi@%@ﬂ%@%@aﬁ% /gmnm zyme
| (mavik), and th€ like; 2) Angiotensin [I"'Recep tor Anta oﬁls
%ﬁmﬁfé&ﬁaﬁ@éj{% an@aﬁsﬁf%HR}&aﬂah C&@m%cmga}tgﬁalapnf (vasotec),
fepizgmro) (losanprilicbzmanribimisavibrgsnid pdise)xipalbartamsdlipeain)y @

m&@r@) Mﬁc&'ﬁﬁh?%(ﬂﬁﬂﬂ*@@f@k@f %%taa BﬁHQG&%ﬁE‘? Bf8Re tike; 2)
drener cker d|n aceb é%ésect ate %ﬁg‘ormln

b%%é%ggo eﬁ ne) |sa§Brlﬁdﬁl Chne cgf"(‘c é’fBﬁF&fg]‘n

(IDf5tesarbespieR X Eyaprat drshEBY depala e teburistot el atodll ipihdilsirtan

((liskean) apopranRio 3 mdﬂéﬁléxgim@ké@(%%%f%ﬂil&ﬁd:éhﬁA!B%uch as the beta-

ﬂ%@égﬁtmgagsﬁg;%ﬁmkgﬁ Insls g"a%tra ved "O'&Q%@G%F bb%‘e?axoloz

norm dyne an rener ers Inciu prazosin
0@6&?&6&%%@&&%})%Mﬁ)(ﬁyﬁml ﬁﬁéﬁ@%‘éﬁfzdﬁﬂm—l -XL),

r(dibbﬂz(ybngélCBSmﬂ&bﬁmdill(é«ammiphmalcadmmk@@r]gﬁumﬁﬁbbibﬁkaésal) timolol

m@@@&@wﬂf@hﬂm Axbgfmﬁgﬁgla% éﬁ%@l@f@h@é&'}w%ﬁl (%%%%Abreo)

e e e
(mlmpress) doxazosin {cardura), terazo%m (hytrin), phen oxybenzamme (dﬂ)enzyhne),
and the like; peripheral adrenergic-neuronal blockers including guanadrel (hylorel),
guanethidine (ismelin), reserpine (serpasil), and the like; alpha-2 adrenergic blockers
including a-methyldopa (aldomet), clonidine {catapres), guanabenz (wytensin),
guanfacine (tenex), and the like; 4) Blood Vessel Dilators { Vasodilators) includin g
hydralazine (apresoline}, minoxidil (lonitren), clonidine (catapres), and the like; 3)
Calcium Channel Blockers including amlodipine (norvasc), felodipine (plendil),
isradipine (dynacirc), nicardipine (cardine sr), nifedipine (procardia, adalat), nisoldipine
(sular), diltiazem (cardizem), verapamil (isoptil), and the like; 6) Diuretics such as
thiazides and thiazides-like agents, including hydrochlorothiazide (hydrodiuril,
microzide), chlorothiazide (diuril}, chlorthalidone (hygroton), indapamide (lozol),

metolazone (mykrox), and the like; loop diuretics, such as bumetanide (bumex) and
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guanfacine (tenex), and the like; 4) Blood Vessel Dilators (Vasodilators)
including hydralazine (apresoline), minoxidil (lonitren), clonidine

wdCRiPRBSIeand the like; 5) 30 Calcium Channel Blockers 'nCI%{‘Hszoomsozw

amlodipine (norvasc), felodipine (plendil), _isradipine (dynacirc),
nicardipine (cardine sr), nifedipine (proce;}%ha adalat) nlsoldlplne (sular),

%]%%3 ég%%ndgﬁamdes%'lﬁe ageléesglgéléﬁfg ngelrﬁnyél OI’O %JIE:C% %HCE}kaS
PRI GHRIP 2R SRR SAR PGB Tt rsis s AR atiardesy g (Stasnium),

‘$pttapahniten f 0zidhc 85 enetodahernéngmayidion) ( ntkthe dike edikelinyetigssine
?%@a 15%%@%%“'&9& (htemen) A %W&@Jé 4%%4 98%4%59 79

t 1), dé e
A S GG IR Lt —

teiinteld pia ¢oshreniubi- 1 $pirofasidetdhe (R IRXWh xrapet tia tiamderhidiie: and 9)
NGNGB KR! KT NIOS 180 YO8 1 MBS0 iNEMIdING the Tike,

metyrosine (demser), and the like; 8) Neutral 5 Endopeptidase Inhibitors,

mclum %ﬁ@m tauaanatr 9&21@%&%%039 (ERNSOAPIID S5 ?iﬁm

(singrphan), BP- 1137 (fasidotril), UK-79300 (sampatrilat and the
Ee) ﬂ%%ofﬁ%%ﬁtﬁﬁfaijaﬁ@ig éﬂfaamﬁffé%g&ftaﬁ%ﬁ@@womadlm to formula
IxB0ig1 867 2pvd tloalljkeffoktse am objectief the-Inyentioniis thermethod as
described above for the simultaneous, separate or sequential

admimis¢rasiost efcarapoipalitfecsalsing @ deaatilaclit and @edicament for the
Has ARG G by S AR P N PRI AR S A0 RS Bl et
compoun ormu a | in the manufacture of a medicamerit for the
W&%@ﬁfﬁﬁ%@@ﬁﬁ@ﬂ%ﬂﬁéﬁé&?@ﬁ?% %fﬁa‘%@?ﬁsﬁ}ﬁd%%@qecelvmg
treatment with an anti-hypertensive agent, is also an object of the present
|nvent|on As described above, the compounds of formula | and their
phardtsAeiRalAbeyadbesriBROuRRS Yoosenys hrnshibainahamaskyically
mpa’mfesaspmﬁmllmlﬁamsﬁmﬁm atoltdcthpir theree) SperificatllRehas been
BERFHAWRUANA G00A IStANAG A aRAAIGLIIE] UBIARSR AN 1 o)

inverse ago ?!?ts The following test was carried odt in or eter
TR SRR B "SR ARMIETSF formula (1). 20 Binding assay with 3H-(R)

a-methylhistamine Saturation binding experiments were performed using

HR3C¥a & irarimsrinsbwap fapasd @ ekt esdeivediieTatian dshickymorfithes
déatpainds (@63 hdiaRMarmacol. Exp. Therapeutics 307, 213-218. An
appropriate amount of membrane (60 to 80.tg protein/well) was incubated

Binding assav with 3H-( Rig-methvihistamine

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

An appropriate amount of membrane (60 to 80 pg protein/well) was incubated
with increasing concentrations of 3I—I(R)oc—I\/Ie:thth‘1st:;nm:'me: di-hydrochloride (0.10 to 10
nM). Non specific binding was determined using a 200 fold excess of cold (R)o-
Methylhistamine dihydrobromide (500 nM final concentration). The incubation was
carried out at room temperature (in deep-well plates shaking for three hours). The final
volume in each well was 250 pl. The incubation was followed by rapid filtration 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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25 with increasing concentrations of 3H(R)a-Methylhistamine
di-hydrochloride (0.10 to 10 nM). Non specific binding was determined

woE0g032800 fold excess of cold (R)a- Methylhistamine dihydresappe) 7650279

(500 nM final concentration). The mcuba,-;,é)n was carried out at room
temperature (in deep-well plates shaking for three hours). The final

¥elymednaachuel was@a) b he,! %%9%99 QANay g&“?‘ﬁ@ﬁogyfﬁﬁa'ghdlcroscmt 40,
tratlon on GF/B Sgrfllters (pre-soaked with 100 pl of 0.5% PEIl'in Ttis 5

A G5E 260 ART IO RBLRE T2 HRa TN OR Wad AR éfﬁaraumd in
Mkmdrm’smuaw e fillerkplatdse whrtesthertwodshed dvelfimes witvice
@g{gémﬁmng buffer containing 0.5 M NaCl. After harvesting, WO
2007/082840 PCT/EP2007/050279 -36 the plates were dried at 55 C for

60 g, P IRAOIES SSTUIENRY I (MFIOSSIN A0, A0 BITE) RS Vescing

We an amount of ra OaCtIVIt on th ter was o%termlne

Biteard YL dgimta: b . sﬁ aRthg T ERELToFatbRE S M DS Hpk At

room temperature. 5 Binding Buffer: 50 mM Tris-HCI pH 7.4 and 5 mM

Mg CIpdiss2 0T e avaehinhien IRUMER 3B0imRA STASUH B PMElVE iantESimy]

JPGIHEbAOBOED. @fMMlaGhmﬂtEo’ 83 hlﬁlbr%@&m%@ﬁiﬂ@m%nﬁ}@&ﬂiﬁil@ iyeRf always
v t cent. atlons in

t'éls%@ i c%%%&% lenisl"llcﬁlx\{g %Fgom e%%g égs V\%m% {348 f({$ (ﬂ % oﬁk}—%ﬁO cell

Mto 0.3 n eseecfé oun reawa s este

%ﬁ%ﬁ%m@mﬁqa@w&%emgﬂ%.ﬁ@ HRRFRG OY HOFRI A ding of RAMH a
KRR 8«CHrokiteiFdinkh Sun ap psopriata germury of IH0idifinalgolume in 96-well

;99&@5%' PrateheeOPaRR pINRe ah RAMIA MR INGUBAIRHEN 1 08} Non-

at ro perature |n 250 final voé 96-well plates in presence.of
‘i@?ﬁi‘ﬁ?ét FHHREEARF S léﬁf%@t?éﬁ%ﬁ of geid (Bigx Jfetthistamine

Tl r@was@mtermmed using a 200 fold excess of cold (R)a

-Methylhistamine dihydrobromide. 15 All compoundswere tested at a

singlaitensgntiationdre ceplitatessicempauassdhsh shovwedasinhibiioands tha

S%fOL%!)_(El &F%A\thl%w ltﬂa {1?05% éﬁate n’d\lf-gl‘(g ?é @alngAqg 96{161‘31’(11116

a serial dilution experlment Ki's W e calc

IEHAG: BHAS SRR (BB, Vrfﬁr&sf@%m}vﬁ i@mm@éﬁm on Cheng-
Phevfhapodtds 0B8] 8P TR CERPOLITES Bidbie:préentindrtion099-3108).
exhibit K; values within the range of 20 about | nM to about 1000 nM,

prefemb'&ﬁlﬁhﬁi&sbﬂiﬂetpr@mmﬁﬁﬁgmd}ﬁ , EMdbIere apieferalv efoneut br
Ao g«g% R dgﬂg)fe YIRS SeSHaY, ?krm XamHﬁ??t% f%({“mm

selected compoun the present mvention
preferably of about 1 nM to about 30 nM. The following tablc shows measured values for

some selected compounds of the present invention.

Ki (nM)
Example 1 54.8
Example 15 234
Example 64 8.9

Demonstration of additional biological activities of the compounds of the present
mvention 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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Example 15 23.4 Example 64 8.9 Demonstration of additional biological
activities of the compounds of the present 25 invention maybe

woaaRengsbed through in vitro, ex vivo, and in vivo assays thag@ra:pall7/es0279
known in the art. For example, to demon%rate the efficacy of a

pharmaceutical agent for WO 2007/082840 PCT/EP2007/050279 -37 the
d{@@t@gﬁﬂwmmy@@é@&%ﬁgms%%ﬁméﬁlgtﬁ*e&tfs;m§y&ﬂ“p€%ﬁ or

4 hero;glerotl disease and related disorders such as hypertriglyceridemia

ETHR SRS A4 e TG Ay Py B sl rathdador
hyeershalkg BRnd. (ﬁt@cfok}e‘/ﬂe\gei@@ysimmhnlcsﬁﬂobtalned from Jackson
Laboratories, Bar Harbor, ME) are bled (by either eye or tail vein) and

groupédiemt érelivigda gigdiBiediGleandieodiglucose levels. They are
dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the

test goAPAME (@B%Q@Méﬁ[ TalRshh daysrAbthis B&&'@M%&aﬂmﬁéeaﬁ%d by
ain vein nd blOcP gtlucosel vels are gﬁ?t ined. 1}0

ﬁ}lﬁ?hogﬁf%r%easu? %0@% e eV H,&B‘éﬂf‘ 88 #Bfigse levels

TJ‘&‘dk%‘@rﬂEé?é’o?a%BYééy Wgﬁaﬁbérﬁ?fhﬂ@}l%@b@éﬂi@ycwthbke’ybidmamh the test

ceeipoand ghetpedyefoe Treing: @ es Uy ahenh Mea i ANGNCBRER gain by eye or
develss Thewes dased.amll by @axﬂ%% a pharmaceutically acceptable

vehicle) with the test compound once for 7 to 14 days. The animals
aret bl in or tail 15 v |n nd serum triglyceride levels
are ﬁgrmgr%a%%&géf SELIPRGMDL-Cholesterol Levels To
determine plasma HDL-cholesterol levels, hApoAl mice are bled and

groupedonltnisgirkirinedieem pakma FeratesisstEes ikaybry. THO sicbled (by
eittenesdly dosedian e ddaty prfhwweltidiesantest sarmpousshiesraiotlidlyceride
16Rys, s@w&@%&%@é@w&%m&%&@ﬁm%#gr phgr 881 Qe with the

HDL-cholesterol. The ¢ |9ounds of formula (1) and maceut |ca

e RO AL AR R e st Géyas%eaaglm@&fegﬁn@ﬁ& led, aﬁ%IfhEWSYﬁPr tail

vetphadsasentivgl yweepariavohsifodeaataiakdparenteral or topical
administration. They can be administered, for example, perorally, e.g. in

the fofenhefdahlikasosieoHaIleth deageesi haig and soft gelatine 25
capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of

SUPPRSIERHSH iR BIREAYHIE Grd R HRBIORTER! AR RANOREA and srouped

infusion solutions, or,topic in the form of ointments, creams or
with equiva en% meah pIasx% ﬂ%bcgoiesterol levels. The mice are orally dosed once

daﬂy with vehicle or test compound for 7 to 14 days, and then bled on the following day.
Plasma is analyzed for HDEL-cholesterol.

The compounds of formula (I) and their pharmaceutically acceptable salts and
esters can be used as medicaments, e.g. in the form of pharmaceutical preparations for
enteral, parenteral ot 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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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

waheodesesidaed 30 compounds of formula (1) and their pharmaqgetitigaiyer/0s0279

acceptable, into a galenical administrati @form together with suitable,
non-toxic, inert, therapeutically compatible WO 2007/082840

RET FERZARTARAR TR 388 OF liguid earisn patatials ands desitad,

usual pharmaceutical adjuvants. Suitable carrier materials are not onIy

'norgm&@&%@%&%@#&%'390% %Hb‘i %{5'8 materi; '%m o Sl so organic

example lactose, corn sta or deriv tIVGS ereo tac searl acl

GRCTISTFB{ISHANS GBS S EXPA N BEAMs M AINR OF Satir taBdher cof, talc,
dirageesid arnics haltd gelhtinsadapsulsseSuitablsl chrrimbiaaietalsdfansal, dragées

ARlaling E’éh'éec%}%ﬂegoguﬁéﬁl'@ RigrupPaeiabig ot %ﬁx%f’at[ﬂgsc%gg] les are, for
semi- 0|d an%{!1 Qg)lg %;%41 ing ?thfpe nature of the activ

e FO R Ers X1 $ iPthaeHSP ohveb dgerting on the
rtﬂépfsfﬂléé}ﬂ@rﬁab & gafiert masl T@r@hbommamméémm@msﬁmﬂ soft
RYAURS capeufes) i‘&ﬁm’@l@ c&&‘ﬁtf@rﬁﬁ%ﬂaﬁ ,f§1=1t|1§@§§om}6@f(§z§'ég %magﬁb%%gpmps

i r.10 mat rlas or injection solutions water
%%gpﬁﬁgﬁjy%s%ﬁ@g vgjaetgbl ol Sita ?é ¥ Carm @h&%ﬁg{gm
TR D t%ﬁ%%la?eg%ﬁléﬁéﬁiﬁié%@fa%ﬂﬂér esetiecholis priirbs ghiterol and
ape semodig Hdliab ligeickpolyaterisiy Ifab@pmﬁmmat@&%rf@fmm"&aiatural or

ti lycer,
B

toPiFaIg SRR AHANSHE Sl emé%anae%%ﬁm@aéﬁ%m Aysgapes. hydrogenated

astaditizedsy pres dipatvesaffiettitigad demualsifyisly aigesits pobrsisteneylycols and
HNPISERAERRLS, flavour-improving agents, salts for varying the osmotic
pressure, buffer substances, solubilizers, colorants and masking agents

oo Mg A R Gae Ueralion e AHRAEE IR caHS

0 The dosage of compounds of fo can‘vary withih WEI1 1eStle S

lﬁlgﬁaw&m@g%mﬁmgéag@fa%mwéam eragevirat e svikinggssure, buffer
sobmdition, ob thiei patie nbandn thenh odeldh g diovinistatianriard itk @fme into

BARGaRE eI hRdpAMAHAL ggIrements in each particular case.
For adult patients a daily dosage of about 1 mg to about 1000 mg,

esp lXo%QQéJéil @g torr‘;jl bo%lf;[ g%g;] %fé%?ergf)?ol r:grr(i%r:%erl{ﬁ%? Wits depending

Depending of t
&oé‘)&dgsﬁﬁ‘%‘et\?e?ﬁlcaﬁgé?é@%m&aﬂﬁéfbﬂﬁrﬂﬁ%@dﬁéwm%ﬂ@ patient and
teonvetierftyleoniaintainguh0.4:B06f g el eterakly Q. shd MmEhwal fequirements

iCRARPREATIPEI LD aEﬂh‘? ggé QWMGEE%IHBLE%S% Y6 '%?g?&%ré%t 1000 mg,

rese{]t | ventlon in more det
especially about 1 mg to about 100 mg, comes into consideration. Depending on the

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

The pharmaceutical preparations conveniently contain about 0.1-500 mg,
preferably 0.5-100 mg, of a compound of formula (I).

The following examples serve to illustrate the present invention in more detail.

They are, however, not intended to limit its scope in any manner.
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They are, however, not intended to limit its scope in any manner. WO
2007/082840 PCT/EP2007/050279 -39 Examples Example 1 N- {trans-4-

wd Haisepsapyllpiperazin- I-yl)carbon yll cyclohexyl Jpropane- 1@#&@%%0279

a) Step 1: [trans-4-(4-lIsopropyl-piperazing:-I-carbonyl)-
cvclohexvll-carbamic acid tert- 5 butyl &star A mixture of 3 g (12 mmol)
4-tert-butoxycarbonylamino-trans-cyglohexane carboxylic acid
(commercially available), 1.74 g (14%%Xfels‘-(zpropyl)-piperazine
(commercially available), 4.75 g (15§nmopl}]6TBTU and 3.64 g (36 mmol)
NEt3 in 10 ml DMF was stirred for 35t olm temperature. After
vaprationhe ailisas waehed I WL NAHGRS SOMEG e onamide
racted with DCM and the combined orgar 'S
nd evaporated to dryness to yield 4.56 g (94 %) of the title compound.
% TR Al hans-dac dsapropsleniperazine- 1-carbonyl) - cyclohexyl]-carbamic acid tert-

@
x
~—H
QI

hlﬂ@@ﬁ&aﬁmin(.)-cvclohéxyl)-(4-isopropyl-piperazin-I-vD-anethanone
dihydrochloride (intermediate 1) O IN HzN ~N | 15 A mixture of 4.56 g
(12 mmplkirans4-4HiSanreRy 1Rinere#BL AR RO M o -trans-cyclohexane

cyclohexyl]-carbamic acid tert-butyl ester and 29 mL4N HCI in dioxane

RO SHHA O P ABFSH Y avaiitiated 14 8hMesanal laSeamrrburingae
(putfiaatianlindhe sulbFeque Rl 1StepnMp BE) 208 31cVHEN 128 1) SEBR B 10 m]
.SL] O%v%‘:éééllfe%%gﬁ @Fé@%@% frlzgngal%zll %%Efbno %!_I %\%{ o%ggéxltfl%%s?fu% was washed
Wigh d XDt inO-cydltraxydrtacisd propyP@iperak the topt)binetharzani, layers dried
Wiy ﬁ/f@ﬁb'&[}ﬂ?e AP R s%oﬁéﬂeél.kégl 'gﬂ%gcﬁ%wﬁtﬁ%&@%und.

Ong (f mmol) NEt3,in 2 ml DCM was 5tirred for'16 h at 40 T. After 25
%Péti%ﬁ‘ﬁ E¥iEnél and DMF were added and the mixture was
subjected to preparative HPLC purification on reversed phase eluting with

ta SteplBtofsack tonitdle ol 20D T/ORRBAD AGTHER200T/A502# 8 ard e,
dihydrochloride (intermediate 1) '

A mixture of 4,56 g (12 mmol) [trans-4-(4-isopropyl-piperazine- 1-carbonyl)-
cyclohexyl]-carbamic acid tert-butyl ester and 29 mL 4N HCl in dioxane was stirred for 6
h at 50 °C evaporated to dryness and used without further purification in the subsequent
step. MS(m/e): 254.1 (MH™).

c) Step 3: N-{trans-4-[(4-isopropvlpiperazin- l-vl)carbonvllevclohexyl propane- I -

sulfonamide

A mixture of 32.6 mg (0.1 mmeol) 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) NEt; 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 /



water (0.1 % NEt3). The combined product fractions were evaporated to

dryness to yield 13.9 mg (39 %) of the title compound. MS(m/e): 360.4
w(Rpemodrrermediate 2 cis- PCT/EP2007/050279

(4-Amino-cyclohexyl)-(4-isopropyl-piperagjn-1.-yl)-methanone,

dihydrochloride O N'H v NY 5 a) Step 1:

feirrd(4- mmpym@mammmca@m bexyllaparbamic asiddarto vield

c r ing to the roc scribed f e synthesis of
ﬁyans %{% |sop?o(]:])ylgj E){?ﬁé)rl'g frr%n rllj) %@ clo carbamlc acid
tert-butyl ester the title compound was 10 synthesrsed from
4-tent-butoxycarbonylamino-cis-cyéieaasdiateadrboxylic acid (commercially
available) and 1-(2-propyl)-piperazine (commercially available). MS(mle):
BEM3A o) el (digsopropyl-piperazin- 1-yl) -methanone, dihvdrochloride
(4-Amino-cyclohexyl)-(4-isopropyl-piperazin-l-yl)-methanone,
dihvdrochloride 1.5 According to the pr@pedure described for the synthesis
of trans-(4-amino- cyclohexyl)-(4-isopryl erazin-1-yl)-methanone,
dihydrochloride the title compou AsS S |sed from
[cis-4-(4-1sopropyl-piperazi 8 nyI) []-carbamic acid
tert-butyl ester. MS(m/e): 254.4 (MH) Intermediate 3 20 trans-
(4 -Amino- evelohexvl) (4-cyclol2entv]-pipera7in - 1-VI) -meth an one,
,NHzN.." ND In analogy to the procedure descrlbed
APt 4 .-t..- LoDVl PIDE CadiGARbARA) 7 4 sarhamie. cid tert-

uuuuu

il e hanone dihydrochloride (mtermedlate 1.) WO 2007/082840
PCT/EP2007/050279 41 the title compound was prepared from

A-terisBuRxycatPaY, Eq{ééc%@ﬁﬁ%@%yﬁa@&mf&?&{g 4- (4—1<;opropylm

(commercrally available) and cyclopentyl-piperazine (commercially
PAREfZHIE) rSHONEY i e e A PRkRaE ﬂ%&%ﬁ&r@r&%%ﬁ% compound was
spnobeskiog fasaup-:dviSimda)ca@dbd vibidno-cis-cyclohexanecarboxylic acid

(commercially available) and 1-(2-propyl)-piperazine (commercially available),
MS(m/e): 354.3 (MH™).

b) Step 2: cis-(4- Amino-cyclohexyl)-(4-1sopropvl-piperazin- I-vl)-methanone,
dihvdrochloride

According to 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

4- Amino-cyclohexvl)-{4-cvclopentyl

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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5 Intermediate 4 trans- (4-Amin o-cvclohexyl) (4-c
cl~tyl-piperazin-1-y1)-methanone dihydrochloride O I1~N " HzN~ In

wEnRngsdmthe procedure described for the synthesis of transpdyampiag7/o50279

cyclohexyl)-(4-isopropyl-piperazin- 1-yl)- nlethanone dihydrochloride
(intermediate 1) 10 the tltle compound was prepared from

ﬁlé@ftﬁ'@éﬂﬁfﬁ&ﬁf@%@él eHWX%@%QQy&%% ?Ydﬁﬁ%'%ans cyclohexane

rcial y avallable nd 1-c tyl-piperazine (commercia
b 8.)% SR el ireaia 5Mﬁﬁfé%aﬁﬂBﬁwreg%ﬂﬁwmemﬂy
pioteithipleorns. bii&iditedtesid ok Xethientybdidtens1e 8y protecting group.
tanss4-A80Nqayeighexyl)-(4-tert-butyl-piperazin-1-yl)-methanone:
dihydrochloride 0 f f* ("I~ON HzN/~ In analogy to the procedure
described for the synthesis of trang(4:aMines 4
cyclohexyl) (4- |sopropyl plpera2|nfmﬁgf%l%fﬁﬁ10ne dlhydrochlorlde

(commercially available) and 1 tert- butyj plperazme (commermally
available) followed by acidic cleavage d{the tert-butylcarbonyloxy
protecting group. MS(m/e): 268 H"). Mccording to the procedure

described for example 1 furthespipetaziny:c nyl- cyclohexyl
sulfonamide derivatives havé been synthesized f their respective
starting 25 materials mentioned in table 1. Table | comprises example 2

. 2840 PCT/EP2007/050279 -42 Table 1 MW
té)xe?&ﬁgzﬁoélg?f tgvt ezp(%gZé 181re escrl e(ﬁor tge synthes?s 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-cyclobutyl-piperazine (commercially
available) followed by acidic cleavage of the tert-butylcarbonyloxy protecting group.
MS(m/e): 266.1 (MH™).

Intermediate 5
1-piperazin-1-vl)-methanone; dihydrochloride

trans-(4-Amino-cvclohexyi)-{4-terr-but

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-butoxycarbonylamin0;tran-s-cyc]ohexane
carboxylic acid (commercially available) and 1-tert—buty1—piperaziné (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 piperaziny1~caf’o0n yi-
cyclohexyl sulfonamide derivatives have been synthesized from their respective starting

materials mentioned in table 1. Table I comprises example 2 to example 49.



MW Name Starting materials No. (MH+) tran s-(4-amino-cyclohexyl)
N-{trans-4-[(4-isopropyl- (4-isopropyl-piperazin-I-yl)-
wiperagms4byl)carbonyl] methanone (intermediate 1) 2 359.5 3&0rfPr2007/050279

cyclohexyl}propane-2- and sulfonamide

opane-2-sulfonyl chloride

(commercially available) trans-(4-amino-Cyclohexyl) N'-
{trans-4-[(4-isopropyl- (4-isopropyl-pipgazin-1-yl)- methanone
(intermediate 1) 3 360.5 piperazin-I-yl)carbonyl] and 361.4

cyclohexyl}-N,;N ,amino- dvnethylsulfamide NsuN-Ifamoylchidimethylorid
. : . MW
(cemmercially;available) trans-(4-amino-cyclohexyl) N-{trans-4-[(4-
(4-1soprapyl-p|perazin- |-ylraigepropylpiperazin- 15methanonerials found
(inérmediate 1) 4 407.6 and 408.4 yl) carbon yl] cyclohexyl }- 2
2-methyl-benzenesulfonyl meth ylben zen esu Ifon amide chloride (MH")
(commercially! available) trans: (4-amino-cyclohexyl)- 2-fluoro-N-
{transt4-[(4- (4-isopropyl-piperazin-1-yl)- |<0@§g@;{l@1g@ﬁ§y@ adngipgnore
(intermediate 1}\]5 A1158 412 4 h)carb gyl cyclohe enz
enesulfonamigle Z{ﬁﬁgsfo nzer Sﬁfonyl |0I’IC% rﬁ’erc ially g -
Qvailabg%)g_5 piperazin-I- yi)carbonyl] methanone (1ntermed1atc b 360.4
cyclohexyl propane-2- and '
sulfonamide propane-2-sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-is 1-pi in-1-yl)-
N'-{trans-4-[(4-isopropyl- (4-isopropy .pzperam? b
) , methanone (intermediate 1)
piperazin-1-yl)carbonyl]
3 360.5 and 361.4
cyclohexyl }-N,N- N.N-dimmethvlami
L) - t -
dimethylsulfamide ey a?mno
sulfamoylchloride
(commercially available)
trans-(4-amino-cyclohexyl)-
N-{trans-4-[(4- (4—isopropy1—.piperazir%— 1-yj-
. _ ] methanone (intermediate 1)
isopropylpiperazin-1-
4 407.6 and 408.4
yhcarbonyl]cyclohexyl}-2-
) 2-methyl-benzenesulfonyl
methylbenzenesulfonamide . )
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
- 4-isopropyl-pi in-1-yl)-
2-fluoro-N-{trans-4-[{4- (4-1sopropy .plperazu% ¥
) . . methanone (intermediate 1)
_ 1sopropylpiperazin- 1-
5 411.5 and 412.4
yl)carbonyl]eyclohexyl Jbenz
. 2-fluoro-benzenesulfonyl
enesulfonamide _ .
chloride (commercially
available)




WO 2007/082840 PCT/EP2007/050279 -43 MW Ex. found MW Name
Starting materials No. (MH-) trans- (4- amin o-cyclohexyl) 4-fluoro-N-
wdttansedzbd- (4-isopropyl-piperazin- I-yl)- isopropylpiperazin- lppeiiae9nssez7e
(intermediate 1.) 6 411.5 and 412.4 yI)(_:%rg'bpnyl] cyclohexyl}benz
enesulfonamide 4-fluoro-benzenesulfonyl~chloride (commercially

avaitapte) trars=(4-ammno-ctyclohexyt-4=cyano=-N={trans=4-{4-

(é;éi;or ropyl-piperazin-l-yl)- isopropylpiperazin- - methanone (intermediaite MW
1)-+418 f@nd 419.3 benﬁ%ﬁesuyl)carbon ] clfo ide yclohexyl} found
4Xyano-benzen esulfonyl ¢ oride (comm rcially%?gr\{ﬂ/]téﬂ%%%? ]flél);\gg-
(4-amino-cyclohexyl)- N- {trans-4 (4-isopropyl-piperazin-1-yl)- - (MH"Y)
(4-isopropy! piperazin-l-y1) carbonyl] methanone (intermediate 1) 8 423.6

and 424.3 bemzenesucyclohexyl }-4lfon-a {%Eﬂ ha%% . h ]
4-methoxy-benzenesulfonyl chloride (com eréia ly avai?a%Ygl)otrg)rql)

s-(4-amino-cy¢lghexy AN {tsaRsdls(4-iso prpsgRIopyl-piperazin- 1-yl)-
(4—isopr0py|-pip.Qrazin-J]i)yQ - methanone (intermediate 1)

p 4115 1sopropylpiperazin-1- and ny
" | yhearbonyl]cyclohexyl benz '
) 4-fluoro-benzenesulfonyl
enesulfonamide
chloride (commercially

available)

trans-(4-amino-cyclohexyl)-

A isopronvi-pi L)
4-cyano-N-{trans-4-[(4- {4-1sopropyl .plperazm vl
. . . methanone (intermediate 1)
isopropylpiperazin- 1-

7 418.6 4 |
vl)carbonyl]cyclohexyl }- Zn ) . 419.3
benzenesulfonamide -cya.no— cnzenesultony
chloride (commercially

available)

trans-(4-amino-cyclohexyl)-

| (4-isopropvl-pi in-1-vl)-
N-{trans-4-[(4-isopropyl- (4-isopropy piperazin-1-vl)- |

- . th . t .
piperazin-1-yl)carbonyl] methanone (intermediate 1)

and 424.3

4-methoxy-benzenesulfonyl

8 423.6
cyclohexyl}-4-methoxy-

benzenesulfonamide . .
chloride (commercially

available)

trans-(4-amino-cyclohexyl)-

4-1 1-pi in-1-yl)-
N-{trans-4-[(4-isopropyl- (4-isopropy .p1perazm b
i . methanone (intermediate 1)
piperazin-1-yl)carbonyl]

e and 4243
cyclohexyl}-3-methoxy- ] . ) -

- 1t -
benzenesulfonamide me. OXy-benzenesullony.
chloride (commercially

available)




piperazin- |-yl)carbonyl] methanone (intermediate 1) 9 423.6 and 424.3
3-methoxy-benzenesulfonyl benzenesulfonamide methoxy chloride
wo(eoemimesaially available) WO 2007/082840 PCT/EP2007/05@24%xp4dhMdd279

Ex. found MW Name Starting materials

(4-amino-cyclohexyl) 4-fluoro-N-{trans-4-

. (MH-) trans-

4- (4-isopropyl-piperazin-l-yl)-

10 42%.6 Tsopropyipiperazin--methanone (intermediate—1)426-3

yl)carbonyl]cy¢lohexyl}-2- and 4-fluoro-2-methyl- MW

hyl%wenfsuIfonami%gl%nzenesuIfonyl chlogjs q%g%) mergially found
aMailaple) trams- (4-amino-cycloh exyl) - 1+(3-fluor ﬁlg -

(4-isopropyl-piperazin- I-yl)- {trans-4-[(4-isopropyl- methanone (MH"

(intermediate {) 11 425.6 piperazin-l-yl)carbonyl]- and 426.3 cyclohexyl}-

(3-flugro-phenyl)- methanesulfonamide met g%gl ﬁﬂ&@%(ﬂ%xﬁ)

(commercially|available >}\rtrans (4-amino-gy exy fluoro-N-

{trans}4-[(4- (4-TsHBPSRYY piseRsZtRle zy1)- i 6?)r’6ﬁ9f8@)‘érﬁ%?ﬁmlﬂ?nétﬁ}énone

g term gg#a 1 }stprapeifmmard30-4 yl)carboetyficystofisteyinediate 1) 163

o rg Irﬂemaltlae nzraessYBgRZaANesulfonamida £BlotgRmy1- ‘

y methylbenzenesulfonamide | benzenesuifonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-

I-(3-fluorophenyl}-N- (4-isopropyl-piperazin-1-vyi)-
{trans-4-{(4-isopropyl- methanone (intermediate 1)

11 425.6 | piperazin-I-yl)carbonyl]- and 426.3
cyclohexyl}- (3-fluoro-phenyl)-
methanesulfonamide methanésulfonyl chloride

(commercially available)
trans-(4-amino-cyclohexyl)-
4-1 I-piperazin-1-yl)-
2, 4-difluoro-N-{trans-4-{(4- (4-isopropy .pipe1 azm. )
. . . methanone {(intermediate 1)
1sopropylpiperazin-1-

12 4295 and 430.4

yl)carbonyl]cyclohexyl }- i
. 2. 4-difluoro-benzenesulfonyl

benzenesulfonamide

chloride (commercially

available)

trans-(4-amino-cyclohexyl)-

4-i [-piperazin-1-yi)-
N-{trans-4-[(4-isopropyl- (4-isopropy .pzpelazm. W

. . methanone (intermediate 1)

piperazin-1-yl)carbonyl]-

13 4356 . and 436.4
cyclohexyl}-2,4.6-trimethyl- )

. 2,4,6-trimethyl-
benzenesulfonamide
benzenesulfonyl chloride
(commercially available)




available) trans-(4-amino-cyclohexyl)- N-{trans-4-[(4-isopropyI-
(4-iisopropyl-piperazin-1-yl)- methanone (intermediate 1) 13 435.6
wPReTaENRbh-yl)carbonyl] and 436.4 cyclohexyl}-2,4,6-trimethyderiee2007/050279
.,4,6-trimethyl- 2,4,6-trimethyl- benzenesylfonamide benzene
(commercially available) WO 2007/0828

PCT/EP2007/050279 -45 MW

Exfound— MW Name-Startmg-materiats No(it=)—trans-
(%%m no-cyclghexyl) 3-chloro-4-fluoro-N- {tt-an s- (4-isopropyl-piperazin- MW
1450 - ﬁ-&%—isc propylpiperﬁzzli -|- methanone (integmediate 1) 14.446 and found
4¥%.3 | yl)carbonyl] cyclohexﬁ ? 3-chloro-4-fluoro-%%ﬁlznélgw%]éag?ﬂl)%sémide
benzenesulfonyl chloride (commercially available) trans- (MH™)
(4-amino-cyclohexyl) N- {trans-4-[(4-isoprapyl-
(4-isopropyl-piperazin-1-yl)- methanone (irjter i/@ e 12 A93%:8:01)-
piperazin-l-yl)¢arbonyl] and 454.3 cyclohex ﬁ'%? -d%lme'th o;éyc-.’ Xy
benzenesulforlamige 24 HISNR Y frans- | - P T yl-piperazin-1-y)-
_ . . methanone (intermediate 1)
4-[(4-isopropylpiperazin-1-
14 446 ' and 446.3
vlhcarbonyl]cyclohexyl }-
) 3-chloro-4-fluoro-
benzenesulfonamide )
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-1s 1-pi in-1-yl)-
N-{trans-4-[(4-isopropyl- (4-1sopropy .piperazn*f ¥
. . methanone (intermediate 1)
piperazin-1-yhcarbonyl}- .
15 453.6 . and 454.3
cyclohexyl}-2,4-dimethoxy- _
. 2 A-dimethoxy-
benzenesulfonamide .
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-is pyl-piperazin- 1-yl)-
N-{trans-4-[(4-isopropyl- (4-isopropy .plperazm. b
. , methanone (intermediate 1)
piperazin-1-yl)carbonyl]-
16 453.6 . and 454.3
cyclohexyl }-2,5-dimethoxy- ,
) 2,5-dimethoxybenzene-
benzenesulfonamide _
_ sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
a (4 1-piperazin-1-yl)-
N-{trans-4-[(4-isopropyl- (4isopropy ‘plpex azm. b
. _ methanone (intermediate 1)
piperazin-1-yl)carbonyl]-
17 453.6 _ and 454.3
cyclohexyl}-3,4-dimethoxy- )
) 3,4-dimethoxy-
benzenesulfonamide )
benzenesulfonyl chloride
{(commercially available)




benzenesulfonyl chloride (commercially available)
trans-(4-amino-cyclohexyl) N- (trans-4-[(4-isopropyl-
wd4eisopayl-piperazin-1-yl)- methanone (intermediate 1) 16 453¢@:r2007/050279
piperazin- |-yl)carbonyl] - and 454.3 bcy éohexyl }-2,5-enzenesulfonamide
dimethoxy 2,5- dlmethoxybenzene sulfonyl chloride (commermally

avaitapte)trams-(4-amino-cyctohexyt) N={trans=4-{ (4-isopropyt-
(4Iléésopropyl piperazin-1-yl)- methanone (intermediate 1) 17 453.6 MW
piperazipyl-yl)carbonyl] - ang,454.3 cyclopexyl }S?ia?r % QXY 1< found
bBizenesulfonamide 3,4- &ﬂ zenesudimethoxlfo %II‘%II s
(commercially|available) WO 2007/082840 PCT/EP2007/050279 -46 MWMH™)
Ex. found MW Name Starting materials No. (MH') trans- (4-amin
o-cyclphexyl) |N- {trans-4- [(4-isopropy!- (4 {§9lpsrqu&m%rgﬁ[bﬁe dQQ
methgnone (intermediate 1) 18 461.5 piperazin-I-yl)carbonyl]- an
cyclohexyl}-4-{thifluexas: mm}@ B;pnesu%llﬁgrﬁ’ﬁagy plperazm "‘yl)“
4-trifilgenzenesulfon Iuor?rq?t hyl ¢ chlgride |(cortirmerciallin evaitabidey rans-
epe%zm carbonyl]-
(fgamingLyClo and 462.4
cyclohexyl }-4-(trifluoro- _
. 4-trifluoromethyl-
methyl)benzenesulfonamide .
benzenesulfonyl chloride
{(commercially available)
trans-(4-amino-cyclohexyl)-
4-is 1-pi in-1-yl)-
2,4-dichloro-N-{trans-4- (4-isopropy 'plp erazm. 5D
. . . methanone {intermediate 1)
[(4-isopropylpiperazin-1-
19 4624 and 462.3
yl}carbonyl]eyclohexyl }- . :
. 2,4-dichlorobenzenesulfonyl
benzenesulfonamide _
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
4-is yI-pi in-1-yl)-
3.4-dichloro-N-{trans-4- | (- 150Propyl-piperazin-1-yl
. . . methanone (intermediate 1)
[(4-isopropylpiperazin-1-
.20 462.4 and 462.3
yl)carbonyl]cyclohexyl }- )
. 3,4-dichlorobenzenesulfonyl
benzenesulfonamide )
chloride (commercially
available)
cis-(4-amino-cyclohexyl)-(4-
N-{cis-4-[(4-isopropyl- isopropyl-piperazin-1-yl)-
21 350 5 piperazin- 1-ylycarbonyl]- methanone (intermediate 2) 2604
cyclohexyl }-propane-2- and
sulfonamide propane-2-sulfonyl chloride
(commercially available)




2,4-dichloro-N- {trans-4- (4-isopropyl-piperazin- 1-yl)- [
(4-isopropylpiperazin-lI- methanone (intermediate 1) 19 462.4 and 462.3

wanzreaswy!) c arb o n ylJifoncycl o.hamide exyl }
2,4-dichlorobenzenesulfonyl chloride (cq

(4 amino- cyclohexyl) 3,4-Bich Toro-N-

{0

mercially available) trans-

ans-4-

PCT/EP2007/050279

\l-l- iSO lupyl P pCIaLIII T= yl) |_\'-+ |aup|upy|pip6i'aZii"| -—methanone
(intermediate ) 20 462.4 and 462.3 benyl)zenesucarbonyl]lfonamide MW
cy&lo 3/4- dichlorohenzenesu Ifonyl; chlori ommerua found
aMailaple) cis-(4-amino- cycﬁ)lﬁexyl) -(4- N-{cis-4-[( |sop|%maltena
isopropyl-piperazin-1-yl)- piperazin-1-yl)carbonyl]- methanone (MH")
(intermediate R) 21 359.5 360.4 cyclohexyl}-propane-2- and sulfonamide
propahe-2-sulfonyl chloride (commermally ava @ble% WO 29%7/ %2;3
PCT/EP2007/p50279 -47 MW Ex' found MW Name Stating materials
No. (MH+) cis-{A-RImiRgqy -(4 N{ fessmpepYhninsspspyll-yD-
isopropyl-piperazin-1-yl)- IBe azin- |- yl)carboeyin snethanemediate 2)
(intermesliate OPPSIASE d’aﬁﬁ?,%nl{]cyclqhml} 2,4,6-trimethyl- 436.4
cyclohexyl}-2,4,6-trimethyl- '
) 2.4,6-trimethyl-
benzenesulfonamide )
benzenesulfonyl chloride
(commercially available)
cis-(4-amino-cyclohexyl)-(4-
1sopropyl-piperazin-1-yl)-
3-chloro-4-fluoro-N-{cis-4- HSOPTOPY pl}?el asn ,Y)
. . . methanone (intermediate 2)
[(4-1sopropylpiperazin-1-
23 446 and 446.2
yhecarbonyl]cvelohexyl}-
. 3-chloro-4-fluoro-
benzenesulfonamide
benzenesulfonyl chloride
(commercially available)
cis-(4-amino-cyclohexyl)-(4-
isopropyl-piperazin-1-vl)-
2.4-dichloro-N-{cis-4-[{4- 1SOPTOPY pl?el i .y)
) ) . methanone {intermediate 2)
isopropylpiperazin-1-
24 462.4 and 462.3
ylcarbonyl]cyclohexyl }henz .
. : 2,4-dichlorobenzenesulfonyl
enesulfonamide _
chloride (commercially
available)
cis-(4-amino-cyclohexyl)-(4-
. 1-ni - 1ovl)-
34-dichloro-N-[cis-4-[(4- | " CProPy--piperazin-l1-yl)
. . . methanone (intermediate 2)
1sopropylpiperazin-1-
25 4624 ‘ and 462.3
yhecarbonyl]eyclohexyl }- .
) 3.4-dichlorobenzenesulfonyl
benzenesulfonamide _ )
chloride (commercially
available)




benzenesulfonamide 2,4,6-trimethyl- benzenesulfonyl chloride
(commercially available) cis-(4-amino-cyclohexyl) -(4 -piperazin-1-yl)-
wd(#d7shtano-4-flisopropylpipuoro-N- leis-4- isopropylmethanopgy/epaoet/oseare
(intermediate 2) 23 446 and 446.2 yl) c
benzenesulfonamide 3-chloro-4-fluoro- b

bonyl] cyclohexyl}
“zenesulfonyl chloride

fcommerciattyavaitabte)—cis=(t4-amino-cyclohexyh-(424-dichlero-N
{05-4- [(4- isopropyl-piperazin-1-yi)- isoprapylpiperazin- |- methanone MW
(i 7érm§g{gte 2) 24 462.4 and 462.3 yl) carbonyl] cyclohex lﬁ}{b nz found
enhesulfonamide 2,4-dich|or8%1§nzenesu Ifonyl ch %Efén&:ﬂ% éaﬁéially
available) cisi(4-amino-cyclohexyl)-(4 3,4-dichloro-N- {cis-4-[(4- (MH")
isopropyl-pipefazin- I-yl)- isopropylpiperazin- |- methanone (intermediate
2) 25 462.4 arjd 462.3 byl)enzenesucarbonyl]lfonamide cyclohexyl}
3,4-di¢k lorobg¢nzenesulfon yl chloride (com‘_)!rlr%e %}%Wn _3@}%%8(%54'
2007/082840 PCT/EP2007/050279 -48 MWSRXO ROt SN bire
Starting materjasg,3-trifluoro-N-{cis-4-[(4- | methanone (intermediate 2)
2% 4475 isopropylpiperazin-1- and 4489
ylcarbonyl]cyclohexyl }- 3,4,5-
benzenesulfonamide trifluorobenzenesulfonyl
chloride (commercially
available)
cis-(4-amino-cyclohexyl)-(4-
sopropvl-pi 1y
5-fluoro-N- {cis-4-{(4- isopropy ngerazm I-y1)
isopronvipinerazin.1 methanone (intermediate 2)
27 4256 | ProPYPIPeEr and 426.3
yl)carbonyl]eyclohexyl}-2-
X 5-fluoro-2-methyl-
methylbenzenesulfonamide
benzenesulfonyl chloride
(commercially available)
cis-(4-amino-cyclohexyl)-(4-
4-chioro-2-fluoro-N-{cis-4- | “CPropyl-piperazin-1-yh)-
. . . methanone (intermediate 2)
[(4-1sopropylpiperazin-1-
28 446 and 446.3
ylycarbonyl]cyclohexyl fbenz
. 4-chloro-2-fluoro-
enesulfonamide
benzenesuifonyl chloride
(commercially available)
cis-{4-amino-cyclohexyl)-(4-
is I-pi in-1-yl)~
2-chloro-N- {eis-d-[(4- isopropyl-piperazin-1-yl)
isopropvipiverazin. 1 methanone (intermediate 2)
S Zin- |-
29 | 428 PrOPYPIP and 4283
yl)carbonyljeyclohexyl }-
. 2-chloro-benzenesulfonyl
benzenesulfonamide .
chloride (commercially
available)




No. (MH'-) cis- (4-amino- cyclo h exyl) - (4 isopropyl-piperazin- I-yl)-
3,4,5-trifluoro-N-{cis-4-[(4- methanone (intermediate 2)
wosapraykiperazin-l- and 26 447.5 448.2 yl)carbonyl]cyclohexiws4ag7/050279
benzenesulfonamide trifluorobenzenesulfgnyl chloride (commercially
available) cis- (4-amino-cyclohexyl)- (4’§- luoro-N- (cis-4-[(4-

BHA-OES A

1 annnn fintarn

maih t o
=1t tCT e

Isopropypiperazin=t=yh=tsopropylpiperazin—1 anoene{in

2)52; 425.6 and 426.3 yl) carb on yl] cycloh eh>c<yl }-2 - rr?elthhl . MW
e smide Slgroerzencaz fondpat clegde | e
4-chlofo-2-flugro-N- {cis-4- isopropyl-piperazin_-I-yI)- 446 (MH")

[(4-isopropylpiperazin-I- methanone (intermediate 2) 8 and 446.3 yl) c

benzehesuitonyl cioride. (commerciall “‘wsm;”(ﬂ??ﬁlyg o

-l(4- 2- - is- i - SRy azin-1-yl)-

SoptobyIpporbo LRGeS (eime e 2hind Zhana 282

benzengsyy))q deBﬁWfBH?ﬁ?iﬂB'éyclohexy Bod 430.4
yl)carbonyljcyclohexyl }- .
benzenesulfonamide 3,4~d}jﬂuoro—benzer‘}esuifonyl

chloride {(commercially

available)

cis-(4-amino-cyclohexyl)-(4-
N-{cis-4-[(4-isopropyl- isopropyl-piperazin- 1-yl)-
piperazin- 1-vl)carbonyl]- methanone (intermediate 2}

31 475.6 | cyclohexyl}-1-[3-(trifluoro- | and 476.3
methyl)phenyl]- (3-trifluoromethyl-phenyl)-
methanesulfonamide methanesulfonyl chloride

(commercially available)

cis-(4-amino-cyclohexyl)-(4-
N-{cis-4-[ (4-isopropyl- isopropyl-piperazin- 1-yl)-
piperazin-1-yl)carbonyl]- methanone (intermediate 2)

32 475.6 | cyclohexyl}-1-[4-(trifluoro- | and 476.3
methyl)phenyl]- (4-triffluoromethyl-phenyl)-
methanesulfonamide methanesulfonyl chloride

{commercially available)

cis-(4-amino-cyclohexyl)-(4-
1-(3,4-dichlorophenyl)-N- | isopropyl-piperazin-1-yl)-
{cis-4-[(4-isopropyl- methanone (intermediate 2)

33 476.5 | piperazin-1-yl)carbonyl]- and 476.2
cyclohexyl }- (3.4-dichloro-phenyl)-
methanesulfonamide methanesulfonyl chloride

(commercially available)




2-chloro-benzenesulfonyl chloride (commercially available) WO
2007/082840 PCTIEP2007/050279 -49 MW Ex. found MW Name

methanone (in

3

termediate 2) 30 429.5 an

dsopropylplperazm I-
430.4

wdSiastingegaaterials No. (MHO) cis-(4-amino-cyclohexyl)-(4 3,4sdifldpa007/050279
oro-N-{cis-4-[ (4- isopropyl-piperazin-I-yl):

= = [AVAS]| ICDUIIUIIyI UUIILCI ICDUIIUI |ou|||uc IUI |c1\y } nrortae
(c%rg ercially: available) cis- (4-amino-cyglohexyl)-(4- N- MW
{c¥8u4- (ﬁ-@oplopyl- isopr Xl piperazin- |-yl)- pip \ﬁ)carb nyl]- found
niéthanone (intermediatecg Br 4756 cyclg hexylf—éfa?fél?ﬁ‘ i6ro~and 476.3
methyl)phenyl]- (3-trifluoromethyl-phenyl)- imethanesulfonamide (MH")
methanesulfonyl chloride (commercially available) cis-
(4-amino-cyclghexyl)-(4- N-{cis-4-[(4- |sopr09 d'J'“ {gﬂn I)
piperazin-l-yl)¢arbonyl]- methanone (mterrm Pg) %1%%0?§§ )y
cyclohexyl}-1- 42Q Ubore- and 44681 methyffbERYRRY-piperazin-1-yl)-
(4-triflujorometh &;% hen l)- methanesulfonamm@ﬂlmﬁﬂmnewmmhtmlondre
(sommergially |AVAEIEY B hrhino-cyclogexy!) -(4- 4193
-(3.4-di ke -|-yI)-
-(3,4-dlichloro )Hb)n&ltWyﬁbwgPy Yiberaz sl C}; c)mo_bmmnesul fonyl
benzenesulfonamide . .
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
N-{trans-4-[(4-isopropyl- (4-isopropyl-piperazin-1-yl)-
piperazin-{-yl)carbonyl]- methanone (intermediate 1)
35 477.5 | cyclohexyl }-4-(trifluoro- and 478.2
methoxy)benzene- 4-trifluoromethoxy-
sulfonamide benzenesulfonyl chloride
{commercially available)
trans-(4-amino-cyclohexyl)-
' 4-1sopropyl-pi in-1-yb-
34.5-trifluoro-N-ftrans 4. | O sOPrOpyl-piperazin-1-y]
. . . methanone (intermediate 1)
- [(4-isopropylpiperazin- |-
36 447.5 and 448.2
yhcarbonyl]eyclohexyl }- )
) 3.4,5-trifluoro-
benzenesulfonamide .
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-is 1-pi in- [-y1)-
S-fluoro-N-{trans-4-[(4- (4-1sopropy .plp erazn"% ¥
. _ . methanone (intermediate 1)
1sopropylpiperazin-1-
37 425.6 _ and 426.3
vl)carbonylleyclohexyl}-2-
) 5-fluoro-2-methyl-
methylbenzenesulfonamide _
benzenesulfonyl chloride
(commercially available)




{cis-4-[(4-isopropyl- methanone (intermediate 2) 33 476.5
piperazin-l-yl)carbonyl]- and 476.2 cyclohexyl}- (3,4-dichloro-phenyl)-
waeiharesslfonamide methanesulfonyl chloride (commerciallypayaiahle)nso270

WO 2007/082840 PCT/EP2007/050279 -50 MW Ex. found MW Name

Starting materials No. (MH+) tran s-(4-amino-cyclohexyl) 2-cyano-N-

ylcarbonyl]eyclohexyl }-

benzenesulfonamide

4-acetyl-benzenesulfonyl
chloride (commercially
available)

{trans#@={(4=—(#=isopropyt=piperazin=t=yh=-isopropytpiperazin-t-—methanone
(intermediate 1) 34 418.6 and 419.3 benzenesulfonamide yl)carbonyl] MW
cyéfoh 2-¢yan o-benzgnesulfonyl chlgride (cgmmercially .ayailable) found
tranrs-(4-aming-cyclohexy EmI\jl(-a{trans-4-[(4 isopro;g))tyﬁEtlng ma{%nas
(4-isopropyl-piperazin- 1-yl)- piperazin-l-ylycarbonyl]- methanone (MH")
(intermediate 1) 35 477.5 cyclohexyl}-4-(trﬂfluoro- and 478.2
meth_o y)benzene-. 4-tr|fluo.romethoxy- sul 0{}%{{@'_‘22_5’,?{1:%%%6% on bm
chloride (commercially available) trans-(4{amino-cyclo e_xy}s- ]
3,4,5-trifluoro-Ny{tianss%. (d;lsaeremylpioe r&ZiHORIgNYE piperazin-1-yl)-
(4-isopropylpiperazin-I- methanone (intermedistesdp:B6(#tZ:n edidtd 48.2
yiycarbamyl] c | AORERAR ABYP Bz Eh sy fopamide 4463
L tri E . 1 . }_-- -
3b,4,5triflenzenesatiomy bt}ldnl‘:lexy } 4-chloro-3-fuoro.
benzenesulfonamide .
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-isopropyl-pi in-1-yl)-
4-chloro-N-{trans-4-{(4- (4-isopropy .plperazzr? ¥
. . . methanone {(intermediate 1)
isopropylpiperazin- 1-
39 428 and 428.3
yl)carbonylicyclohexyl }-
, 4-chloro-benzenesulfonyl
benzenesulfonamide ] _
chloride(commercially
available)
trans-(4-amino-cyclohexyl)-
4-isopropyl-piperazin-1-yl)-
2-chloro-N-{trans-4-[(4- (4-isopropy .p1pelazm. )
. . _ methanone (intermediate 1)
isopropylpiperazin-1-
40 428 and 428.3
ylhcarbonyljcyclohexyl }-
, 2-chloro-benzenesulfonyl
benzenesulfonamide . )
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
4-isopropyl-pi in-1-yl)-
4-acetyl-N- {trans-4-[(4- (4-isopropy .plperazm: ¥
) o - methanone (intermediate 1)
1SOpro perazin-1-
41 |a3s6 | CoPTOPYPR and 436.4




(commercially available) trans- (4-amino-cyclohexyl) 5-fluoro-N-
{trans-4-[(4- (4-isopropyl-piperazin- |-yl)- isopropylpiperazin- |- methanone
windernmdiate 1) 37 425.6 and 426.3 yl)carbonyl]cyclohexyl}-3ct/Ep2007/050279

methylbenzenesulfon amide 5-fluoro-2-

thyl benzenesulfonyl chloride

(commercially available) WO 2007/082840 PCT/PP2007/050279 -51 MW

EX- found MW Name Starting materiats No—(vtH+—trans=—(4=amin
o-cyclphexyl) {4-chloro-2-fluoro-N- {trans- (4-isopropyl-piperazin- I-yl)- MW
41]?(214 SQREPPY|piperazin-lmethanone (mterm'ed|a§(i_§ml&n3g81 éﬁgﬁaarllsd 446.3 found
yNearpon yl] ¢yclohexyl} - benzenesulfonamide
4-chloro-2-benzenesulfonylfluoro chloride |(commercially available) (MH")
trans-(4-aming-cyclohexyl) 4-chloro-N- {trans-4-[(4-
(4-isopropyl-piperazin-1-yl)- isopropylpiperaéjghsl;fg]%l?&%g&%bhexﬁ)_
(intermediate 1) 39 428 and 428.3 byl) carbon y]_ _ )
cyclohenzenesulfopgmids - axythfchlpre- herizSRBQMRjperazin-1-y1)-
chloricle(comm%rgi% ?\éagabl%) gans-(4-ami¢tha:yn10lﬁéxyt)nédé}hkom-N_
{farans 4t (4-1SOPropyFBIDErAZin-1-y)- | ang 4304
ylcarbonyljcyclohexyl }- )
. 3,4-difluoro-benzenesulfonyl
benzenesulfonamide _ ]
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
N-{trans-4-[(4-isopropyl- (4-isopropyl-piperazin- 1-yl)-
piperazin-1-yljcarbonyl]- methanone (intermediate 1)

43 4756 | cyclohexyl}-1-[3-(trifluoro- | and 476.3
methyl)phenyl]- (3-trifluoromethyl-phenyl)-
methanesulfonamide methanesulfonyl chloride

(commercially available)

trans-(4-amino-cyclohexyl)-
N-{tran s—dw{(éi—isopropyi: (4-isopropyl-piperazin- 1-yl)-
piperazin-1-ylcarbonyl}- methanone (intermediate 1)

44 475.6 | cyclohexyl}-1-[4-(trifluoro- | and 476.3
methyl)phenyl]- (4-triflnoromethyl-phenyl)-
methanesulfonamide methanesulfonyl chloride

(commercially available)

trans-(4-amino-cyclohexyl)-
1-(3,4-dichlorophenyl)-N- | (4-isopropyl-piperazin-1-yl)-
{trans-4-[{4-isopropyl- methanone (intermediate 1)

45 4765 | piperazin-I-yl)carbonyl]- and 476.2
cyclohexyl}- (3,4-dichloro-phenyl)-
methanesulfonamide methanesulfonyl chloride

(commercially available)




isopropylpiperazin- 1- methanone (intermediate 1) 40 428 and 428.3
benzenesuyl)cazbonyl]lfonamide cyclohexyl} 2-chloro-benzenesulfonyl
wochlorigeggapmmercially available) trans-(4-amino-cycloh exylpc4-aeatyrbsez7o

[trans-4-[(4- (4-isopropyl-piperazin-1-yl)- §§opropylplperazm -I- methanone

(intermediate 1) 41 435.6 and 436.4 4- acetyl benzenesulfonyl

enzanesulfomamide tyconamide fohexyl Fchioride(commerciatty

availaple) WO 2007/082840 PCT/EP2007/050279 - 52 MW Ex. found| MW

M Starting mater}@ﬁllélo. (MH+) trans- (45?%119 % cygle (%ha?g(yl) found

3¥iedifluoro-N1 {trans-4-[(4- (4-isopropyl-piperazin- |-y

isoprapylpiperazin- I- methanone (intermediate 1) 42 429.5 and 430.4 | (MH")

benzenesulfonamide yl) carb onyllcyclohexyl } 3,4-diflu

oro-bgnzenesilfonyl chloride (commercia %&\@(@Qlﬁ}m cyclohexyl)-

trans-(4-aming-cyclohexyl)- N-{trans-4-[(4-i gb 1-yD)-

(4-isopropyl-p|ps zimhxﬂho@quziﬁﬂsyl) 5H9F]°Hﬁ’emﬁ%ﬁé‘ Y

(intermediate L) é 34756 ¢ cloh%_é% -] -(irifthononana 4 Qliate 1)

methypteenyl)- EARBSES SV prER l) and | 437.1
1 ~carbonyl}- cyc]ohexy1]

. 3-cyano-4-fluoro-

benzenesulfonamide

benzenesulfonyl chloride

(commercially available)

trans-{4-amino-cyclohexyl)-

Aisonronvl-Di n-1-v)-
N-{trans-4-[4-(4-Isopropyl- |  SCPTopyl-piperazin-1-yl)

, . methanone (intermediate 1)

piperazine-]-carbonyl)-

47 450.6 and 451.1
cyclohexylsulfamoyl]- )

. 4-acetylamino-
phenyl}-acetamide .
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
N-[trans-4-(4-Isopropyl- (4-tsopropyl-piperazin-1-yl)-
piperazine-1-carbonyl)- methanone (intermediate 1)

48 471.6 | cyclohexyl]-4- and 472.2
methanesulfonyl- 4-methanesulfonyl-
benzepesulfonamide benzenesulfonyl chloride

(commercially available)

trans-(4-amino-cyclohexyl)-
6-chloro-pyridine-3- {4-isopropyl-piperazin-1-yl)-
sulfonic acid [trans-4-(4- methanone (intermediate 1)

45 429 1sopropyl-piperazine- I- and 429.1
carbonyl)-cyclohexyl]- 6-chloro-pyridine-3-sulfonyl
amide chloride (commercially

available)




10

15

methanesulfonainide methanesulfonyl chloride (commercially available)
trans-(4-amino-cyclohexyl)- N- {trans-4- [(4-isopropyl-
wd4esomanyl-piperazin-l-yl)- piperazin-I-yl)carbonyl]- methanoRe rep2007050279
(intermediate 1) 44 475.6 cyclohexyl}-1-[4+(trifluoro- and 476.3
methyl)phenyl]- (4-trifluoromethyl-phenyl)-' methanesulfon amide

methanesulfonyl chloride (commer@%@@g@ble) trans-

(4- amlno cyclohexyl) 1-(3,4- dlchlorop ieny -N-

ndedi aingday|)- methanesulfonamlde m. ethanesulfonyl chlorlde
(commerually available) WO 2007/082840 PCT/EP2007/050279 -53 MW

Ex. foupd tM\é/dNﬁm% i tgtials,No. _
)é ’g'no'xyd hexyliﬁ?aﬁgzgﬁu or‘% N- frw@p H¥biperazin-1

i wfthx ﬁe}%ﬁ%w%ﬁé’éﬂf’z%mﬁi@ﬂ@ma%@o (0.3 mmol)
Gntermativeadird6-436pangddade dndabanyleyaiohexglhanol in 2 mL toluene

W@a‘%@%&i%p he 1}3&?“%}'%5‘5‘6“,&8 DA (%1 'd%r% O B sulf ﬁdﬁ%ﬁfd were added and the

(commercially availa tran s-(4-dmino-cyclo exy

YPENECAVE- ﬁub@émwprmwmﬁﬁlﬁwaﬂmmpmmmm ghise eluting with a
sfateRnyhadasihaneneerieiMedialed). The combined product fractions were

evaporated to dryness to yield 124 mg (29 %) of the title compound. MS(m/e): 422.2
(MH").

According to the procedure described for example 50 further piperazinyl-carbonyl-
cyclohexyl sulfonamide derivatives have been synthesized from their respective starting
materials mentioned in table 2. Table 2 comprises examples 51 to 84,

Table 2
MW
Ex. :
' No MW Name Starting materials found
(MH")

2.4-diftuoro-N-{trans-4-[(4-
. isopropylpiperazin-1-
2 4-difluoro-N-trans-4-(4- | PrOPYPIP
) i ) ylycarbonyljcyclohexyl }-
1sopropyl-piperazine-1-
51 443.6 benzenesulfonamide 4443
carbonyl)-cyclohexyl]-N-

(Example 12) and

methyl-benzenesulfonamide _ .
methanol (commercially

available)




47 450.6 and 451.1 cyclohexylsulfamoyl] phenyl}-acetamide
4-acetylamino- benzenesulfonyl chloride (commercially available)

wdrans©éamino-cyclohexyl) N-[trans-4-(4-1sopropyl-

(4-isopropyl-piperazin-I-yl)- piperazine-I-
(intermediate 1) 48 471.6 cyclohexyl]-4- and 472.2 methanesulfonyl-

£

bonyl)- methanone

PCT/EP2007/050279

A=mett
(comn
6-8klo
metha
carbor
(comn

Idl ICbuII
ercially
Ry

yl)-cycl
ercially

||y=- benzenesulfonamide
Evailable) trans- (4-amin o-
429 isopro
bhexyl] - 6-chloro-pyridine-3-
available) WO 2007/08284

anzanackilfanvd ~chlaridae.
CTIZTTTCSUTTOUT |y| CIrimouTrTacT

cyclohexyl) -

sulfonyl amide chloride
) PCT/EP2007/050279 -54

MW

e-3- (4-isopropyl-piperazinil-yl)- s Ifoni((:I acidgr ns-4-(4- found
none (intermediate %ra ayl-pipgfgrzﬁlﬁlé-wgﬁ aLTlQQ.l

(MH")

N-dim
N-{trat

ngmol)
meth

meth

yllcyclphexyl}-
Wﬁom@ffﬂﬂﬁ&}%ﬁimﬁfmphosph 806, ARd Bt hdnmol)

toluene was heated for 16 h to 110 C. After evaporati

1S-4-[(44

nol in 2
nol and

prepatative HPbenpenifivdivonmriceversed
of acetonitrile
10 evaporated to dryness to yield 12.4 mg

Example 50 N-[trans-4-(4-Isooropvi-piperazine-1-carbpnyl)- cyclohexyl-
othyl- benzenesulfonamide A mixtureﬁgﬁ[ﬁa%gﬁg@ }%Orﬁg?})yp

iSRRIt aARPBY 1) car

pyRerazin-1-ylycarbonyl]-

Ppipethyiivenzenpesulibnami

Im

DR dded and the

water (0.1 % NEt3). The co

ecfexstiopitl 4)4.621irg(8.3-

iR SUBfécted to
phatdeedltingpwitbercialjyadient
nbimediproduct fractions wer
(29 %) of the title compound.

D

450.3

DN

MS(m
50 furt

53

been synthesi

e). 422,
her pip4g

460

2 (MH-). According to the p
razinyl-carbonyl- cyclohexyl

78CLfRM L K SRRV St
4-(4-isopropyl-piperazine-
I-carbonyl)-cyclohexyl]-N-

methyl-benzenesulfonamide

OLeLe RRCHDO Tof examp
alrﬁhb(4wisopropy1piperazin— 1-

sulfonamide derivativés have

yDcarbonyl]eyclohexyl }-
benzenesulfonamide
(example 14) and
methanol (commercially

available)

460.2

54

| 475.6

N-[trans-4-(4-isopropyl-
piperazine- 1-carbonyl)-
cyclohexyl]-N-methyl-4-
trifluoromethyl-

venzenesulfonamide

N-{trans-4-[(4-isopropyl-
piperazin-1-yl)carbonyl]-
cyclohexyl }-4-(trifluoro-
methyl)benzenesulfonamide
(example 18) and

methanol (commercially
available)

476.2

55

476.5

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

3,4-dichloro-N-{trans-4-[(4-
isopropylpiperazin- 1-
ylcarbonyl]cyclohexyl}-
benzenesulfonamide
(example 20) and

methanol (commercially
available)

476.2




materials mentioned in table 2. Table 2 comprises examples 51 to 84. 15

Table 2 | MW Ex. found MW Name Starting materials No. (MH-)
wrdoclithaer0-N- {trans-4- [ (4 2,4-difluoro-N- [trans- isopropylpiRerazbelrosoare
yl)carbonyl] cyclohexyl }- isopropyl-piper
benzenesulfonamide 444.3 carbon yl)-cyclohexyl] -N (Example 12) and

ine- 14-(4 - 51 443.6

methyj-benzenesutforamide methanot(commmerciatty avairtabte)y Wo
2007/082840 PCT/EP2007/050279 -55 MW Ex. found MW Name MW
SEitin terlals No. (M|I‘@1)né\| {trans-4- _(4-|sor§&9¥h % mat fri als found
NNtrans-4-(4-isopropyl- piperazin-l.-yl)carbonyl]- piperazine-1-carbonyl)-
cyclohexyl}-2,4,6-triinethyl 52 449.7 cyclohexyl]-2,4,6,N- (MH"
benzenesulfonamide 450.3 tetramethyl- (example 13) and
benzenesulfonamide methanol (commerciaﬂy&x@g@!@raﬁ%_RE,Q-4-qu
oro-N1 {trans- |4- [ (4-isopropylpiperazin- | | . . .
isopropylpiperazin-1-
2-cyano-N-[trans-4-(4-
) . ) ylcarbonyl]cyclohexyl }-
isopropyl-piperazine-1- .
56 432.6 benzenesulfonamide 433.3
carbonyl)-cyclohexyl]-N-
) (example 34) and
methyl-benzenesulfonamide ,
methanol (commercially
available)
N-{trans-4-[ (4-isopropyl-
1 in-1-yl)carbonyl]-
N-[trans-4-(4-isopropyl- piperazm=t-y )ca.1 onyll
. ) cyclohexyl }-4-(trifluoro-
piperazine- 1-carbonyl)-
methoxy)-
57 491.6 | cyclohexyl]-N-methyl-4- . 492.4
. benzenesulfonamide
trifluoromethoxy-
. (example 35) and
benzenesulfonamide .
methanol (commercially
available)
4-cyano-N-{trans-4-[ (4-
' Ipiperazin-1-
4-cyano-N-{trans-4-(4- SOPOPYIpIperazl
. . . yDecarbonylleyclohexyl }-
1sopropyl-piperazine- I- )
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-is I-pi ine-1-
3-cyano-4-fluoro-N-[trans- (d-isopropy _plperazme
] . ) carbonyl)-cyclohexyl]-
4-(4-isopropyl-piperazine- ,
59 450.6 benzenesulfonamide 451.3
1-carbonyl)-cyclohexyl]-N-
. (example 46) and
methyl-benzenesulfonamide )
methanol (commercially
available)




4-(4-isopropyl-piperazine- yl)carbonyl]cyclohexyl} 53 460
benzenesulfonamide 460.2 1-carbonyl)-cyclohexyl] -N
wdnRiRskenzenesulfonamide (example 14) and methanol (cogymarsialyososo

available) N- {trans-4-[(4-isopropyl N-[trans-4-(4-isopropyl-
piperazin-l-yl)carbonyl]- piperazine-1-ca %hyl)- cyclohexyl}-4-(trifluoro 54

A2l

nnnnnnnnn lfann

A 762

lalkha
F79.0 yCLIiutic

adl N opmaatbyd A4 e athas D
yIJ'I\I'IIICLIIyI"-I- IllCLIIyI}UCII

cTeSuUnTorammoc S 1Ore

trimethyl-

benzenesulfonamide

{example 13) and
2-propanol (commercially
available)

trifluorpmethyl- (example 18) and benzenesulfonamide methanol MW
T e Sl o o |
isopro yI-piperazi_ne-I(4 - 55 476.5 carbon yl) -cyclohe>_<y|] -N (MH")

benzepesulforjamide 476.2 methyl-benzenesulfonamide (example 20)

and methanol (commercially available) WW@%@Q@QN opl. .

PCT/EP2007/050279 -56 MW Ex. found |MW Nae Starting Haterials

No. (WK 2-c)apostb NNl ppanpIe ey

isopropylpipergzin- |- isopropyl-piperazine- leydotaxstny haaalahexyl } 56

4326 bwgneé?ﬂﬂfﬂﬁﬁ%iﬁ’é’%@?@'l' benzenesulfonamide 450.3
carbonyl)-cyclohexyl]-2- (Examplé 4) and
methyl-benzenesulfonamide

2-propanol (commercially

available)

N-{trans-4-[(4-
N-isopropyl-N-[trans-4-(4- | isopropylpiperazin-1-
isopropyl-piperazine-1- yhcarbonyl]cyclohexyt }-4-

61 465.7 | carbonyl)-cyclohexyl]-4- methoxybenzenesulfonamide | 466.3
methoxy- (example §) 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- yl)carbonyl]cyclohexyl }-

62 471.6 | piperazine-1-carbonyl)- benzenesulfonamide 472.3
cyciohexyl}- {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




carbonyl) -cycloh exyl] -N methyl-ben zenesulfonamide (example 34) and
methanol (commercially available) N-{trans-4-[(4-isopropy!
wo\rdtranagid4-isopropyl piperazin-1-yl)carbonyl] - piperazine- L6 osoa7e
491.6 cyclohexyl]-N-meth methoxy) yl-4-,492.4 trifluoromethoxy-
benzenesulfonamide benzenesulfonarﬁiél (example 35) and methanol

nae-A-.{A

ercialtyravaitabtej4-cyano=-N=-{trans4-1{4-4-cyano-N-firans—4

isfcigro ylpiperazin-I- isopropyl-piperazine-I- yl) carb o n yl] cycloh exyl } 58 MW

4326 g\pnyl)-cyclohex []-N benzenesulionamige 433.3 . found

meshy| -E’fenzer esulfon am@daem(eexample 7) and mé AL I(rclz5‘(‘)tr‘aﬁr}r51d§rcialIy

available) 3-cyan o0-4-fluoro-N-[trans-4 3-cyan o-4-fl (MH")

(4-isopropyl-piperazine- |.- u 0-N- [trans- carbon yl) -cyclohexyl] -

4-(4-isopropylipiperazine 59 450.6 benzenb§yégqg%qﬂg§ugl5ol_ﬁ_ fpans

1-carbonyl)-cyiclohexyl]-N- (example 46) and methyl-benzenesulionamige
methanol (comrisRpRy* i) wo 200%bd28apropylpiperazin-1-

PCT/EP2007/05027& yBR iiVin &Ex-(found | yl)carbonyl]cyclohexyl jbenze

64 488.1 | isopropyl-piperazine-1- nesulfonamide (example 14) ; 4884
carbonyl)-cyclohexyl]- and
benzenesulfonamide 2-propanol {(commercially

available)

N-{trans-4-[(4-isopropyl-
N-isopropyl-N-[trans-4-(4- | piperazin-1-ylcarbonyl]-
1sopropyl-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- yhcarbonyl]eyclohexyl}-

66 460.6 piperazine- 1-carbonyl)- benzenesulfonamide 461.4
cyclohexyl]- {example 34) and
benzenesulfonamide 2-propanol (commercially

available)
N-{trans-4-[(4-isopropyl-
erazin. - ]
N-isopropyl-N-[trans-4-(4- piperazm yl)caf?bonyl]
. _ ) cyclohexyl }-4-(trifluoro-
1sopropyl-piperazine-1- b
net -
67 15196 | carbonyl)cyclohexyl]-4- | O 520.3
. benzenesulfonamide
trifluocromethoxy- e 35) and
benzenesulfonamide (example 35) an
2-propanol {commercially
available)




MW Name Starting materials No. (MH+) N- {tran s-4- [(4-isopropyl
N-isopropyl-N-[trans-4-(4- piperazin-l-yl)carbonyl]- isopropyl-piperazme- 1-

wWEYeI9hexy-2-methyl 60 449.7 carbon yl) -cyclohexyl] -2-

benzenesulfonamide 450.3 methyl-ben

T
2-propanol (commercially available) N-{tran

s-4-[_(4-

, PCT/EP2007/630279
esulfonamide (Example 4) and

N=tsopropyt-Nsftrans-4-(4—tsopropylpiperazin——isopropyt-piperazine-|

yl)carbonyl]cy¢lohexyl}-4 61 465.7 carbon yl)-cyclohexyl] -4- MW

oX zenesulfona Eilde 466.3 methoxy- ( amg?le 8 a%?ﬁ found
banzenesulfonamide 2-prop§arr11%l (commergially a g)l ,tﬁli ifluoro-N-

{trans4-[(4- 2{4-difluoro-N-isopropyl-N- isdpropylpiperazin- 1 [tran (MH")

s-4-(4yisopropyl- yl)carbonyl]cyclohexyl} 62 471.6 piperazine- |-carbonyl)-

benzepesulfonamide 472.3 cyclohexyl]- (Example T _glland -
benzehesulfonamide 2-propanol (commer(:éﬁllc_ av%ié %??\I{V{"t_@g%%g’ﬁ'[

(4-isopropyl- N-fsesveh-REpraré-4-(4- piperdziprsnyéarinsraioe-1-

isopropy!-pipefasipespytyeigtrenyl}-24,6-trinaatbyk B8 4élbfexyl] -

Garbonyhyeyclbligxylligid. B beazenesulionaide 4483 iHmathyl- 479.2

(example 13) and’ berizenesulfonamide 2-propanol (commercially

available) WO! 280ABE 2810 PERYEP2007/0553579 e M
benzenesulfonamide 2-propanol (commercially

available)

N-{trans-4-[4-{4-csopropyl-
N-(4-{isopropyl-[trans-4- piperazine-1-carbonyl)-
(4-1sopropyl-piperazine-1- | cyclohexylsulfamoyl]-

69 4927 | carbonyl)-cyclohexyl]- phenyl}-acetamide (example | 4934
sulfamoyl}-phenyl)- 47) and
acetamide 2-propano] {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-isopropyi- cyclohexyl]-amide (example | 471.3
piperazine- l-carbonyl)- 49) and '

1 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)




Ex. found MW Name Starting materials No. (MH-) 3-chloro-4-fluoro-N-
{tran s 3-chloro-4-fluoro-N- 4-[(4-isopropylpiperazin-I-
wWa30pTeRhl-[trans-4-(4- y1) carbon yllcyclohexyllbenze 64 483 /mp2007/050279
isopropyl-piperazine-I- nesulfonamide (e 6rpple 14) 488.4
carbonyl)-cyclohexyl]- and benzenesulfonamide 2-propanol (commercially

avaitabte) N-=

ftrans-4=-{(4=isoprop yt N=-1s0

propy=N=ftrans=4=(4=

MW

carbonyl)-cyclohexyl]-
benzenesulfonamide

{example 14) and
cyclopropyl-methanol
(commercially available)

piperazin-1-yl)carbonyl]- i.sopropyl-piperazine-1- cyclohexyl}-4-(trifluoro

6 7503.I§Iﬁgrb bnyl)-cyclohgxyl]-4- methyl)- oenzer§§ﬂlfl9 ngl@greaﬁm 3 found

tiflaonomethyl (example 18) and benzenesul fonarnid propanol

(commerciallyiavailable) 2-cyano-N-{trans-4-[(4- 2-cyano-N-isopropyl-N-(MH*)

isopropylpiperpzin-I- [trans-4-(4-isopropyl- yyl)carbonyl]cyclohexyl} 66

460.6 plperazme -I-carbon yl)- benzenesulfoNamig&@ﬁl(ﬁ cyclohexyl]-

(example 34) hnd benzenesulfonamlde 2-propanol (commerC|aIIy

available) N- [P PRYSBETORYY N-isqp ORI R &z 4

piperazin-l-yl)¢ éﬁtmwﬂ%l%mprmﬂlyblperazu glcaynioll byl ghéxytilifi oro

672 519 Srearbopydlcyaieexthdn Methoxy) nReR-3 vhanzanaswionamide 478 3

ifuolomethoky (SRENRIF #3AaRs Renen Ul anRrRs 4 propand
benzenesulfonamide cyclopropyl-methanol

(commercially available)

2. A-difltuoro-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-cyclopropybmethyl-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




available) WO 2007/082840 PCT/EP2007/050279 -59 MW Ex. No. found
MW Name Starting materials (MH') i 3-cyano-4-flu oro-N- [trans-4-
woyarsasdefluoro-N- (4-isopropyl-piperazine-I- isopropyl-N-[tr@ased:#407/050279
carbonyl)-cyclohexyl] 68 478.6 |sopropyg)~p|perazme -l-
benzenesulfonamide 479.2 carbonyl)-cyclohexyl] - (example 46) and

enzanesulfomamide 2-propanol (Commertially avaitable) N-{trans-2-{j4-

(4-csqgprop yl-iN-(4-{isopropyl-[trans-4- pi’:Earazine -I-carbon yl)- MW

(4550 igRyI-plperazine-I- gyglehexylsulfamoyl] 69,492, matenais found

chibonyl)-cyclphexyl]- phenyl}-acetamide {example 49374

sulfamoyl}-phenyl)- 47) and acetamide 2-gropanol (commercially availlblgMii™)

6-chlaro-pyridine-3-sulfonic 6-chloro-pyridine-3- acid [trans-4-(4-isopropy!l-

sulfonic acid isopropyl- piperazine-l-carbonAylzt]aqlglzrl[?_iso ronvi-

[trans}4-(4-is ytlagisipiieehsdaivide (el %) p}r P ply

pipergzine-l-caraimys- @)1 ohexyl e S prapsdionyll-

(commercially avallable ran 4-[ (4-iseyslopykyl}-4-(trifluoro-

Mecyclaampylfrie V?W 1glloerazm- -yl)carlamyﬁ@ﬂ%eﬂe(s%mﬁﬁﬁmé- 516.3

cyclohexyl}-2-n¥& 6.7 piperazine- ](ex%glt})opey )8) and

benzg nesulfonartﬂderéﬁﬁaﬁayb : P Lmethancl

-met
benzenesulfonamide e opro_p}.r methano
(commercially available)
3.4-dichloro-N-{trans-4-[ (4~
3 4-dichloro-N- Qe l(m {_la?s €
cyclopropylmethyl-N- 1opropyipiperazin_-
. yhcarbonyllcyclohexyl}-
[trans-4-(4-isopropyl- .

77 516.5 . ) benzenesulfonamide 516.3
piperazine-1-carbonyl)-

(example 20) and
cyclohexyl]- ! Lmethanol
benzenesulfonamide eye Opr(’p’f e a.no

(commercially available)

2-cyano-N-{trans-4-[(4-
2-cyano-N-cyclopropyl- isopropylpiperazin-1-
methyl-N-[trans-4-(4- vl)carbonyl]cyclohexyl }-

78 47277 | isopropyl-piperazine-1- benzenesulfonamide 473.2
carbonyl)-cyclohexyl]- (example 34) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)

N-{trans-4-[(4-isopropyl-
N-cyclopropylmethvl-N- piperazin-1-yl)carbonyl]-
[trans-4-(4-isopropyl- cyclohexyl }-4-(trifluoro-

29 5316 piperazine-1-carbonyl)- methoxy)- | 5323
cyclohexyl]-4- benzenesulfonamide
trifluoromethoxy- (example 35) and
benzenesulfonamide cyclopropyl-methanol

(commercially available)




cyclohexyl]-2-methyl- (Example 4) and benzenesulfonamide
cyclopropyl-methanol (commercially available) WO 2007/082840
wPHT7E$84007/050279 -60 MW Ex. found MW Name Startingqatebe®ssoz79

No. (MH+) N-{trans-4-[(4 N-cyclopropwrgfghyl-N- isopropylpiperazin- 1-

[trans-4-(4-isopropyl- yl)carbonyl]cyclohexyl}-4- 72 477.7 piperazine-

T-cargonyl)- methoxybenzenesutfonarmider478-3cyclohexyli4=-methoxys
(example 8) and benzenesulfonamide cyclopropyl-methanol MW
(c‘f:fh qisially|available) &ﬁi@fluorq-N-{trans-{-[ i ateriagf found
Ndeyclopropylmethyl-2,4- isopropylpiperazjn-I- dif toro-N-[trane: -(4-
yl)carbon yllcyclohexyl} 73 483.6 isopropyl-piperazine-I- (MH")
benzenesulfonamide 484.3 carbonyl)-cyclohexyl] - (Example 12) and
benzenesulfonamide cyclopropyl-methanal ﬁggm@miapgn?y%i@gle) N-
{trans{4- [ (4-isqpro t}//L Ng:%ilopropglmethy_l-N-_plperazin- -yl)carbonyl] +
[trans{4-(4-iso ?‘6%%%7 VOIOHEBALRYY 6-trim SRR RIRe §2in-1-
piperadzine-l-catboiyil-"Hénzendsifonamideldeaid oybicddytky }-

-804, 6: tnigoethylistprapinlpiddhane penzenesufenannidg amide 490.3

cyclogropyl-methanol  {commercially availage 3-chlqro-4-fluoro-N- {trans

3-chl ro-N-cy:Icoaprapc%1 é)f_)(fﬁi% pyIpipere%(%r1n-ﬂ]§)-i:e 4% and
methy|l-4-fluorpIREEFEARIORABIRB oNyI|cyclEhigepiopyl-methanol
(commercially available)
4-cyano-N-{trans-4-[(4-
i 4-cyano-N-cyclopropyl- isopropylpiperazin-1-
methyl-N-[trans-4-(4- -ylycarbonyljcyclohexyl }-

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- . [ ran‘s ;4 180pr opyt
[trans-4-(4-isopropyl- piperazine- 1-carbonyl)-
. . cyclohexyll-4-methane-
piperazine- 1-carbonyl)-

83 525.7 sulfonyl-benzenesulfonamide | 526.3
cyclohexyl]-4- e 48) and
methanesulfonyl- (exiamp © | ) an
benzenesulfonamide e OPIOP}_/ “methanol

{commercially available)




75 500.1 (4-isopropyl-piperazine-I- benzenesulfonamide 500.2
carbonyl)-cyclohexyl]- (example 14) and benzenesulfonamide
wocyalopsegagl-methanol (commercially available) WO 2007/082849/£p2007/050279

PCT/EP2007/050279 -61 MW Ex. foun

MW Name Starting materials

No. (MH-) N-cyclopropylmethyl-N- N- [trans -4-[(4-isopropyl

b

[frans
515.6|piperaz
518.3] 4Bhand
(@émmercially
c3,4-dichloro-

cyclohexyl }- [

|

triflu orom\gthyl- (example

pylpiperazin-I yl)carbonyl]
- 77 516.5 piperazine- 1-carbonyl)-

4-(4-isqpropyl- piperazin- I-yljcarbonyl] - cyciotexyt j-4=(trifttoro 76
ne---carbonyl)- cyclohexyl]-4 methyl)benzenesulfonamide
benzeresifonamida
available) 3,4-dichloro-N- {trans-4- [ (4- % :
N-yclopropylmethyl-N isopro
lrans-4-(4-isopropyl

MW

found

(MH")

benzenesulfoh
benze
2-cyano-N-{tra
methy|l-N-[trar
is8Oprapdnips

A

nesu-lfgriamiifecyoioghepy-methan

S -4- &4
razm

amide 516.3 (example 20)

REHbH4 é’cféb/@i&o?k &yplopra
gcarbg Jcyclohexy

enzen sulfonamld
1sopr0py1 piperazine-1-

carbonyl)-cyclohexyl]-
amide

a@@l?%‘}l?e
s

&fdl8idxyl]-amide (example

ine~3 su]fomc
I I y availab e

pyl dé?&iﬂ?lﬂ
Elpgrmal carbonyl}-

49) and
cyclopropyl-methanol
(commercially available)

483.3

In analogy to the procedure described for the synthesis of N-{trans-4-[(4-

isopropylpiperazin- 1-yl)carbonyl]cyclohexyl jpropane- I-sulfonamide (example 1) further

piperazinyl-carbonyl-cyclohexyl sulfonamide derivatives have been synthesized from

their respective starting materials mentioned in table 3. Table 3 comprises examples 85 to

137.




carbonyl)-cyclohexyl]- (example 34) and benzenesulfonamide
cyclopropyl-methanol (commercially available) N- {trans-4-[ (4-isopropyl-
wWONyaiegspylmethyl-N- piperazin- 1-yl)carbonyl]- [trans-4-(4-ROpERYH7/050279
cyclohexyl}-4-(trifluoro- piperazine- 1-carhpnyl)- methoxy) 79 531.6 532.3
cyclohexyl]-4- benzenesulfonamide trifluoromethoxy- (example 35) and
benzenesulfonamide cyclopropyl-methaneik(commercially available) WO
2007/082840 PCT/EP2007/050279 -62 MW Ex. found MW Name

Starting matefials No. (MHO) 4-acetyl-N- {trans-4-[ (4

cyclohexyl]-4-trifluoro-

methyl-benzenesulfonamide

dihydrochloride
{(intermediate 3) and

4-triffuoromethyl-

benzenesulfonyl chloride

MW
-acety]-N-cyclopropyl- |s§propylp|perazm |- metagl N-[trans-4-(4-
CarbonWicyclohexyl} 86 #88.7 isopropy|-piperaZi&ii2 matemk’ found
benzenesulfonamide 490.3 carbonyl)-cyc ohexyl] (example 41) and | (MH"
benzenesutfomamite cyctopropyt-methangt-(commerciatty avaitabte

4-cyano-N- {trans-4- [ (4- 4-cyano-N-cyclopfoEits ‘8&%&%@?&%%%—

methyjl-N-[trans-4-(4- yl)carbonyl]cyclohexyl}48dvdiégentyl-piperazin- I -

isoprapyl-piperaziner. m@;@ﬁ@ﬂ&%mlde},ﬁ7ﬁ&hgﬁl&gny|) cyclohexyl]-

(example 7) ahd.benzene qu am de cyc %%EP %nol

(@®mmergially| AVATAGIBY 3- 4 flu o ‘f\\f/% opree 4343
cyclohexyl]- 2 methyl— (intermediate 3) and
benzenesulfonamide 2-methyl-benzenesulfonyl

chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
{4-cyclopentyl-piperazin- 1-
trans-N-[4-(4-cyclopentyl- | yl)-methanone,

%6 ' 455.6 piperazine- 1—carb.ony1)« d.ihydroch}oride 4563
cyclohexyl]-2.4-difluoro- (intermediate 3) and
benzenesulfonamide 2,4-difluoro-benzenesulfonyl

chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
(4-cyclopentyl-piperazin-1-
trans-3-chloro-N-[4-(4- vl)-methanone,

&7 47 cyclopentyl-piperazine- 1- d-ih ydrochloride 4723
carbonyl)-cyclohexyl]-4- (intermediate 3) and
fluoro-benzenesulfonamide | 3-chloro-4-fluoro-

benzenesulfonyl chloride

{commercially available)

trans-(4-amino-cyclohexyl)-
trans-N-[4-(4-cyclopentyl- (4-cyclopentyl-piperazin-1-

88 | 4876 piperazine- 1-carbonyl)- yl)-methanone, 488.4




3-cyano-N-cyclopropyl- (4-isopropyl-piperazine-|-

methyl-4-fluoro-N-[trans-4- carbon yl)-cyclohexyl] 82 490.6

WQ246UIY-piperazine- 1- benzenesulfonamide 491.3

PCT/EP2007/050279

carbonyl)-cyclohexyl]- (example 46) and ghenzenesulfonamide
cyclopropyl-methanol (commercially available) N-cyclopropyhnethyl-N- N-

[transi4- (4-isapropyl- [ tran s-4-(4-isopropyI- pip€razine-I-carbonyl)- MW

piperazine- 1-¢arbonyl)- cyclohexyl] -4-methane 83 525.7 cyclohexyl]-4

fonyM¥hzénesulfona 526.3 example 48Ptasdn giegieadsulfonyl-found

(cyclopropyl-methan ol. benzenesulfonamide (commercially available) | (MH*)

WO-2007082840-PETHEP2004050279—63-MW-—Ex—feund—MW -Name

Startirjg materjals No. (MH+) 6-chloro-pyr dﬁ@ﬂ@mmlaﬂy available)

6-chloro-pyridine-3-sulfonic sulfonic acid cyclopropyl- acid

[trans+4-(4-isopropyl- methyl-[trans-4-(4- p|perazine-1-carbonyl) 84 483.1

isopropyl-piperazine- | cyclohexyl]-amide (example 483.3

carbonyl)-cyclphexyl] - 49) and amide cyclppropyl-methanol

(commerciallyiavailable) In analogy to the procedure described for the

synthesis of N-{trans-4-[(4-

isopropylpipenazin-l-yl)carbonyl]cyclohexyl propane- -I-sulfonamide

(example 1) further piperazinyt-carbonyt-gyciotexyt-sutforamide

derivatives have been synthesized from 5 tﬁ@??é%o@@ﬁ% YalemriryD-

mater|als mention Tabl -

aterlals me tltoa &d I\P {tgte £c3; clo%te):n%y o[rigrisedopratypiepdBario- 1
. yl}-methanone,
piperazine- l-carbonyl)- dihvdrochlorid
89 | 503.6 | cyclohexyl]-4- Hyetocionde 504.2
] (intermediate 3) and
trifluoromethoxy- Atrifl b
benzenesulfonamide trituoromethoxy-
benzenesulfonyl chloride
{commercially available)
trans-(4-amino-cyclohexyl)-
(4-cyclopentyl-piperazin-1-
trans-4-acetyl-N-[4-(4- yl)-methanone,

%0 4616 cyclopentyl-piperazine-1- d.ihydrochloride 4604
carbonyl)-cyclohexyl]- (intermediate 3) and
benzenesulfonamide 4-acetyl-benzenesulfonyl

chleride (commercially
available)
trans-(4-amino-cyclohexyl)-
(4-cyclopentyl-piperazin-1-
trans-4-cyano-N-[4-(4- yl)-methanone,

91 4446 cyclopentyl-piperazine-1- d.ﬂlydrochloride 1453
carbonyl)-cyclohexyl]- (intermediate 3) and
benzenesulfonamide 4-cyano-benzenesulfonyl

chloride (commercially
available)




137. WO 2007/082840 PCT/EP2007/050279 -64 Table 3 MW No MW

Name Starting materials found (MH+) trans- (4-amino-cyclohexyl)
W 20670R%8eMtyl-piperazin-I- trans-N-[4-(4-cyclopentyl- yl)-methe€om®2007/050279

piperazine-l-carbonyl)- dihydrochloride 85s433.6 434.3

cyclohexyl]-2-methyl- (intermediate 3) and benzenesulfonamide

cyclohexyl]-2-methyl-
benzenesulfonamide

2-methyl-benzenesulfonyl
chloride (commercially

available)

2-methyl-benzenesulfonyl chloride (commeércially available) tran
. . : MW
s-(4-amino-cyclohexyl)- (4-cyclopentyl-piperazin.-1- _
tPihs-NYAY4-¢yclopentyl- ethanone, piperazt&itarbeaynLs found
dihydrochloride 86 455.6 456.3 cyclohexyl]-2,4-difluoro- (intermediate 3)(MH™*)
ant—henzenesufonamide-2:4-difttere-benzenesulfonyl-chioride
(commercially| available) trans-(4-amino-cytlghek§janino-cyclohexyl)-
(4-cyclopentylipiperazin-I.- trans-3-chloro-NefAcidiofinetpaRenss- 1-
cyclopentyl-pi Derazine] 3% APK rlde 87 672 4?12 2 carbonyl)
-cyclohexyl] -4- {ntermey ate 3;3 d fluoro%enzenesuﬁonamlde
Fehlargzd-fuore'HeRserESIMBATIhioride| fbYARMERRIINEavailable) 4632
carbonyl)-cyclohexyl]-4- (intermediate 3) and '
fluoro-benzenesulfonamide | 3-cyano-4-fluoro-
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-cycl tyl-pi in-1-
trans-N-[4-(4-cyclopentyl- (4-cyclopentyl-piperazin
. . yl)-methanone,
piperazine-1-carbonyl)- . _
dihydrochloride
93 4977 | cyclohexyl]-4- . } 498.3
(intermediate 3) and
methanesulfonyl-
. 4-methanesulfonyl-
benzenesulfonamide
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-cycl tyl-pi in-1-
trans-6-chloro-pyridine-3- (4-cyclopentyl-piperazin
L. yl)-methanone,
sulfonic acid [4-(4- . _
. . dihydrochloride
04 455 cyclopentyl-piperazine-1- . . 455.2
(intermediate 3) and
carbonyl)-cyclohexyl]- 6-chlor - sine 3-sulfons]
amide -chloro-pyridine-3-sulfony.
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
4-cyclobutyl-piperazin-1-yl)-
trans-N-[4-(4-cyclobutyl- (4-cyclobuty _Plpe} asn ’y)
i . methanone, dihydrochloride
piperazine-1-carbonyl)- . .
95 419.6 (intermediate 4) and 420.3




trans-(4-amino-cyclohexyl) trans-N-[4-(4-cyclopentyl-
(4-cyclopentyl-piperazin-].- piperazine-l-carbonyl)- y])-methanone, 88

wagmBeaikyarochloride 488.4 cyclohexyl] -4-trifluoro

methyl-benzenesulfonamide (intermedi:
benzenesulfonyl chloride WO 2007/082840 PCT/EP2007/050279 -65 MW

3) and 4-trifluoromethyl-

PCT/EP2007/050279

No MW Namé

FeydidpEntyl

trans-(4-aming@-cyclohexyl)- trans-N-[4-(4- _ _
Lpiperazin-IYserazine- 1-carbonylPiaiimgetisagrinie, 89
503.6/cyclohekyl]-4- dihydrochloride 504.2

honzaoahoacrillfanamidao. 4-trifllinromae.
CIOUITUTTIUATTITO LU T armraourormo

Starting materials found (M

HO) (commercially availabie]

cyclopentyl-

MW
found

trifluoromethoxy- (intermediatevi™y

hoxwvhenzenesilfanvl chlarid
REXY-BeRZenResuHonyi-ch

(commercially|

2\ AnA

\J} army CTTCTT
available) trans-(4-amino-cytigheiddymino-cyclohexyl)-
(4-cyalopentylt
cyclopentyl-pip&itire-i4difgiiestniofide 90

piperazin-l trans-4-acetyl-Nr

[(&( c‘i@jﬁl?ﬂ}ﬁﬁ&@%n 1-yD)-
e Jisachigride

carbop yI -C cI peyilzindntesnaeshiate. 3) and™ 5
Pacet Ogagﬁgnj}i cﬂw}pgq]% {gomme reiatpy ERakble padn 442.3
s- (4-am|no cyel 4-cyc opentyl pipeyazinfiloiransrrauangoNsid-(4-
1)-methanonkt benzenesul onamide ] ,
y chloride (commercially
available)
trans-{4-amino-cyclohexyl)-
4-cyclobutyl-pi in-1-yl)-
trans-3-chloro-N-[4-(4- | (- Cyelobutyl-piperazin-1-yD
. ) methanone, dihydrochloride
cyclobutyl-piperazine- 1- . .
97 458 (intermediate 4) and 458.3
carbonyl)-cyclohexyl]-4-
. 3-chloro-4-fluoro-
fluoro-benzenesulfonamide .
benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-N-{4-(4-cyclobutyl- (4-cyclobutyl-piperazin-1-yl)-
piperazine-1-carbonyl)-- methanone, dihydrochloride
98 473.6 | cyclohexyl]-4- (intermediate 4) and 474.1
trifluoromethyl- 4-trifluoromethyl-
benzenesulfonamide benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-cyclobutyl-pi in-1-yl)-
trans-2-cyano-N-[4-(4- (4-cyclobuty .p1perazm .y)
. ] methanone, dihydrochloride
cyclobutyl-piperazine- 1- . ) :
99 430.6 (intermediate 4) and 431.3
carbonyl)-cyclohexyl] -
) 2-cyano-benzenesulfonyl
benzenesulfonamide _
chloride (commercially
available)




cyclopentyl-piperazine-I- dihydrochloride 91 444.6 445.3
carbonyl)-cyclohexyl]- (intermediate 3) and benzenesulfonamide

wolzsyamasaenzenesulfonyl chloride (commercially available) WErmp2007/050279
2007/082840 PCT/EP2007/050279 -66 MW No MW Name Starting
materials found (MH") trans-(4-amin o-cyclohexyl)

(4-cyoiopentyirpiperazin-t—trans-3=cyano-N-{4=(4=ytj=-methanone;
cyclopentyl-piperazine-I- dihydrochloride 92 462.6 463.2 MW
dacboni¥éyclohexyl] -4- (wermediate 3) and fluSrathenzenassifonamigéound
3-cyano-4-fluaro benzenesulfonyl chloride] (commercially available) (MH"Y)
Ltrans-{4-aming-cyclohexyl) trans:-N- [4- (4-cyclopentyl- _
(4-cydlopentyk-piperazin-I- -methanone, p pe&azh(\-erainﬁamgaw}reym)%
497.7|cyclohexyll:f: N‘”EM pehipsids 498.3 Aazin-1-yl
(intermediate 3) and %(rengglfonamlde gmmethanesu%%y FZ -
benzenesulfon Eﬁ%ﬂﬁ% (EBHRRTeTSially avﬁﬂﬁﬁf’é}o'ﬁfaﬁéhmrﬁ?mﬁb‘de
-HRIohEs8 trameerexttrd-pyridine-3- (4-cyiclopertyiapigerazin-1 490.2
-methanone, siAfpigAgigHgx(4- Y1) 94 455 £yalopsidypiRgiazine-I-
dihyd OChlo“debenzenesu]fonamlde benzenesulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
4-cyclobutyl-pi imn-1-y1)-
‘trans-4-acetyl-N-[4-(4- (4-cyclobuty 'plperazm -y)
. ) methanone, dihydrochloride
cyclobutyl-piperazine- 1- . .
101 | 4476 (intermediate 4) and 448.2
carbonyl)-cyclohexyl]-
_ 4-acetyl-benzenesulfonyl
benzenesulfonamide .
chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
4-cyclobutyl-pi in-1-yl)-
trans-4-cyano-N-[4-(4- (-eyelobutyl .plperazm .Y)
. ) methanone, dihydrochloride
.| cyclobutyl-piperazine-1- . .
102 | 430.6 (intermediate 4) and 431.4
carbonyl)-cyclohexyl]-
_ 4-cyano-benzenesulfonyl
benzenesulfonamide ]
chloride {commercially
available)
trans-(4-amino-cyclohexyl)-
4-cyclobutyl-pi in-1-vl)-
| trans-3-cyano-N-[4-(4- (4-cyclobuty .plperazm 'y)
. ) methanone, dihydrochloride
- | eyclobutyl-piperazine-1- ) .
103 | 448.6 (intermediate 4) and 4491
carbonyl)-cyclohexyl]-4-
_ 3-cyano-4-fluoro-
fluoro-benzenesulfonamide )
benzenesulfonyl chloride
(commercially available)




ate 3) and carbonyl)-cyclohexyl.]- (intermediate -sulfonyl amide chloride
(commercially available) tran s-(4-amino-cyclohexyl)-

wotranwaszgda(4-cyclobutyl- (4-cyclobutyl-piperazin-1-yl)- p ip era&gn/er1667/056279
-carbonyl) - methanone, dihydrochloride 85 419.6 cyclohexyl]-2-meth yl
(intermediate 4) and 420.3 2-methyl-benzenesulfonyl

cyclohexyl]-2-methyl-
benzenesulfonamide

2-methyl-benzenesulfonyl
chloride (commercially

available)

pbenzenesuliohamide chioride {commercially availaple) WO 200 //Uﬁéb-l}k\)/{w
PCT/EEP2007/050279 -67 MW No MW Name Starting materials found
OVHY) | Y s- (4-amino-cyStshexyl) trans-N- [4- (Stestolgbuagbrials found
(4-cyglobutyl-piperazin- |-yl)- piperazine- 1-carbonyl)- methanone, (MH")
diydtochlorige96-441.5-(intermediate4)-and-442.3
benzenesucy¢lohexyl] -2,4-difllfonamide uonaRs4-Hifluioredyeivzenylesu
Ifonyl chI(r)”rlde ﬁgﬁ@)me{mgﬂmaé%l@blle) t a(hscﬁr@m@pfﬁﬁjg%xylﬁ)_
trans- 3-chloro obutyl-piperazj
cyclobutyl-pi pe?gér% - éﬁﬂdne dihyd SRR %asz wafﬂ%lﬁﬁg&aie
AP4ng c‘é’#@é’ﬁyﬂ)l@yél@h@Wﬂ -4 flugréimerrenisatonathide 463.4
3-chidro-4-flu braitbenzenesuifanyl chloride - acetylamino-benzene-
acetamide sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-N-[4-(4-cyclobutyl- (4-cyclobutyl-piperazin-1-yl)-
piperazine- 1-carbonyl)~ methanone, dihydrochloride
105 | 483.6 | cyclohexyl]-4-methane- (intermediate 4) and 484.4
sulfonyl-benzenesulfon- 4-methanesulfonyl-
amide benzenesulfonyl chloride
(commercially available)
trans-{4-amino-cyclohexyl)-
trans-0-chloro-pyridine-3- | (4-cyclobutyl-piperazin-1-yl)-
sulfonic acid [4-(4- methanone, dihydrochloride
106 | 441 cyclobutyl-piperazine-1- (intermediate 4) and 441.1
carbonyl)-cyclohexyl}- 6-chloro-pyridine-3-sulfonyl
amide chloride (commercially
available)
trans-(4-amino-cyclohexyl)-
4-tert-butyl-pi in-1-yl)-
trans-N-[4-(d-tertbutyl | O o Puypiperazin-1-y)
. . methanone, dihydrochloride
piperazine-1-carbonyl)- . ,
107 | 4216 (intermediate 5) and 422.4




(commercially available) trans- (4-amino-cyclohexyl)
trans-N-[4-(4-cyclobutyl- (4-cyclobutyl-piperazin-I-yl)-
wqptperagimer 1-carbonyl) methanone, dihydrochloride 98 473.6pCT/EP2007/050279
cyclohexyl]-4- (intermediate 4) and 474. Lo trifluoromethyl-
4-trifluoromethyl- benzenesulfonamide benzenesulfonyl chloride

(commercially available) trans- (4-amin oiCyclon exyl) = trans-2-cyan
0-N-[4-(4- (4-¢yclobutyl-piperazin-I-yl)- cyglobu tyl-piperazine- |- MW
Métharlidivé, dihydrochloritferd® 430.6 carhonyl)-cYeisedaih@nidsmediatefound
4) and 431.3 | benzenesulfonamide 2-cyano-benzenesulfonyl chloride | (vH*)
{commercially—available)- WO 2007/082840 PCT/ER2007/050279 -68 MW/
No MW Name Starting materials found (MHt'apdréhamino-cyclohexyl)-
s-(4-gmino-cyclohexyl) trans-N-[4-(4-cyclobuiMkrt-butyl-piperazin-1-yl)-
(4-cydlobutyl-piperazinikylf-sipdragihe- |- (arba}%lﬁ y p%l % Y
dihydfochloride, #20:45% 8 eyetehsiyl-4- (ritsmiEHiafe 4 &g 296 5

tHtfio (ﬂ%ﬂio t rlflug_ thoxy; benzptissuertintice and 460.3

benzenesulfo 1y?7 or| (%ommerm%g (&3lableyolrafiSoro-

(4-amino-cyclpHERYP-bearesHlien -4 (FA; qyc ){7 | %zm -l-yly-

cyclobutyl-pipgrazine- I- methanone, dihydrochlori

carbopyl)-cyclohexyl]- (intermediate 4) and W&’S"‘?%@ﬁ%ﬁ&ﬁ#@ﬁémlde

4-acetyl-benzenesulionyl chloride (commg {lamy( 4-amino-cyclohexyl)-
trans-N-[4-(4-terr-butyl- (4-tert-butyl-piperazin- 1-yl)-
piperazine- }-carbonyl)- methanone, dihydrochloride

109 | 491.57 | cyclohexyl]-4- {intermediate 5) and 4924
trifluoromethoxy- 4-trifluoromethoxy-
benzenesulfonamide benzenesulfonyl chloride

(commercially available)
trans-(4-amino-cyclohexyl)-
4-tert-butyl-pi in-1-yl)-
trans-N-[4-(4-tert-butyl- (4-tert-buty. 1:-J1perazm _Y)
. . methanone, dihydrochloride
piperazine- 1-carbonyl)- . ,

110 | 432.59 (intermediate 5) and 4333

cyclohexyl]-4-cyano-
. 4-cyano-benzenesulfonyl
benzenesulfonamide . L E
chloride (commercially”
available)
trans-(4-amino-cyclohexyl}-
trans-thiophene-2-sulfonic | (4-isopropyl-piperazin-1-yl)-

111 13996 a?id [4—.(4—isopropylm n‘qethanon.e, dihydrochloride 4002
piperazine-1-carbonyl)- (intermediate 1) and
cyclohexyl]-amide thiophene-2-sulfonyl chloride

(commercially available)




available) trans- (4-amino-cyclohexyl)- trans-4-cyano-N-[4-(4
(4-cyclobutyl-piperazin-l-yl) methanone, dihydrochloride

wyalobsitgkpiperazine-l - 102 430.6 carbonyl)-cyclohexyl]- (intpernasaier Axez7o
and 431.4 benzenesulfonamide 4-cyan penzenesulfonyl chloride
(commercially available) trans- (4-amino- cyclohexyl)

trans-B-cyanofN-[Z-(4(4-cyciobutyt-piperagin-1=yt)=-methanone;
dihydrochloride cyclobutyl-piperazine- | - 103 448.6 (intermediate 4) ang MW
449.1| d4Mony!) -cycloheXdind fluoro-bengenesultariargideterials found
3-cyano-4-flugro- benzenesulfonyl chloride (commercially available) WO(MH )
2007/082840 PCT/ER2007/050279 -69 MW..No MW Name Starting
materials found (MH-) trans- (4-amino- cyctomydl}ﬁan&myﬂ:nﬂﬁéx@l}cyclo-
((j4f-103(/:JC|Obhultyl-d 'Hﬁﬁ@z?,rsjdﬂﬂetﬁbyfy I-piperazjng; iang? pﬂ%ﬁrazm I-y
ihydnochloride. 104 462 onPg hexyl- (intefmediate %ﬂ‘fd
463.4| sulfam )y‘lff)&%é’ g% ? f‘ﬁ]% bERSRABOnE L gRCY ‘flﬁ/l
dHiérideé [éédm r{é?r@aﬂmémmyzmanh (4-Gminincyeithbxai)t 4132
trans-N-[4-(4- 3¥@iﬁbﬂm§=&§cﬁﬂ@9§ﬂwy|'p'pE‘rﬁé"@i‘i}%éfﬂybisoxazoie—dl—
amide sulfonyl chloride
(commercially available)
traﬁs—(4~ammo»cyciohexyi)—
trans-2,4-dimethyl-thiazole- | (4-isopropyl-piperazin-1-yl)-
5-sulfonic acid {4-(4- methanone, dihydrochloride
113 | 428.6 | isopropyl-piperazine-1- (intermediate 1) and 429.3
carbonyl)-cyclohexyl]- 2,4-dimethyl-thiazole-5-
amide sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-5-chloro-thiophene-2- | (4-isopropyl-piperazin-1-yl)-
sulfonic acid [4-(4- methanone, dihydrochloride
114 | 434 isopropyl-piperazine-1- (intermediate 1) and 434.1
carbonyl)-cyclohexyl]- 5-chloro-thiophene-2-
amide sulfonyl chloride
(commercially available)
trans-(4-amino-cycloh -
trans-5-chloro-1,3- (;a?s ( amlm(? cycc? e;(yli
dimethyl-1H-pyrazole-4- TISOPIOPY —mperazm- ‘?j >
. . methanone, dihydrochloride
sulfonic acid [4-(4- ) .
115 | 446 ) . ) (intermediate 1) and 446
isopropyl-piperazine- 1- .
5-chloro-1,3-dimethyl-/H-
carbonyl)-cyclohexyl]- .
_ pyrazole-4-sulfonyl chloride
amide
(commercially available)




piperazine- 1-carbonyl)- methanone, dihydrochloride 105 483.6
cyclohexyl]-4-methane- (intermediate 4) and 484.4

westenmg:kanzenesulfon- 4-methanesulfonyl amide benzenesyepybao07/0s0279

chloride (commercially available) trans-

4-amino-cyclohexyl)

trans-6- chloro -pyridine-3- (4 cyclobutyl- pF}I’ erazin-l-yl)- sulfonic acid [4-(4-

NN~ o i rimadiat

ul_yl PIPCIQLIIIC I \IIILCIIIICUI I.C
4) an 441.1 carbonyl)-cyclohexyl]- 6-chlaro-pyridine-3-sulfonyl amide | MW
dNteridev{®dmmercially availaide) tran s-(4-aminoseyciohexytdrials found
trans-N-[4-(4-Bert-butyl- (4-tert-butyl-piperazin-I-yl)- piperazine- (MH")
1-carbionyl)- methanone, dihydrochloride 107 421.6 cyclohexyl]-2-methyi
(intermediate ) and 422.4 2-methyl- benZEﬂﬁﬁgﬂtQEﬁ{hmo -cyclohexyl)-
benzenesulfongmide. %t]]l] ggﬂmer0|all4as )WO 2007/082840
PCT/EP2007105857 %EMTR/ MW Na % Iaterials found
(MHO) trans-|(BYaRfo-tyeiEmds e brs- Nn[l&tb&rt@ﬁ%wdwchmde
(Aitert B0 pipetazapilopht- miptharioné; dihydrachedde: 108:4460.01 475
piperazine---Cagpnyil LYGIaheyl-3-chlorar4, inie/medinte ). Aach460.3
3-chloro-4-fluaro- fluoro-benzenesulfon amlgle benz ngsulfo yl chloride
(commercially|dV3ifdble) Tehloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-3-bromo-5-chloro- (4-isopropyl-piperazin-1-yl}-
thiophene-2-sulfonic acid methanone, dihydrochloride
117 {5129 | [4-{4-isopropyl-piperazine- | (intermediate 1) and 514
I-carbonyl)-cyclohexyl]- 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
118 | 512.9 | [4-(d-isopropyl-piperazine- | (intermediate 1) and 512
1-carbonyl)-cyclohexyl]}- 4-bromo-5-chloro-
amide | thiophene-2-sulfonyl chloride
{commercially available)
trans-(4-amino-cyclohexyl)-
trans-5-bromo-pyridine-3- | (4-isopropyl-piperazin-1-yl)-
sulfonic acid [4-(4- methanone, dihydrochloride
119 | 4734 | isopropyl-piperazine-1- (intermediate 1) and 509.2
carbonyl)-cyclohexyl]- 5-bromo-pyridine-3-sulfonyl
amide chloride {(commercially
available)




trans- (4-amino-cyclohexyl) trans-N-[4-(4-tent-butyl-
(4-tert-butyl-piperazin-I-yl)- piperazine-1-carbonyl)- methanone,

wsltayelireb]eride 109 491.57 cyclohexyl]-4- (intermediate 5) angk-4%%%07/050279
trifluoromethoxy- 4-trifluoromethoxy- bergéenesulfonamlde

benzenesulfonyl chloride (commermally |Iable) trans-

'\4 amino= L,yuUllc;\yn) trans=iN= |_'-|- \'-r tent-bt Lyl \'-r tert bu;y. plperuLin | ‘y'!,
piperazine- I-carbonyl)- methanone, dihydrochloride 110 432.59 MW
dyolohediilf-4-cyano (intermagiate 5) and 433.3 4seyain @rhaezanesulfonybund
benzenesulfonamide chloride (commercially available) (MH")

trans-(4-aming-cyclohexyl)- trans-thiophene-2-sulfonic

(4-isopropyl-piperazin-1-yl)- acid [4-(4-isopraayk- me‘{{qﬁﬁ@mg,clohex 1)-
dihydnochloride 1.1.1 399.6 400.2 piperaz n@ Ic %b%n% rég%rzrlne iate|1)
and cdyclohexyl:aisidedhiepbenesdaufonyt ch Oride I(lc nimerefa y
availaple) WO| 2007 [/‘9% zo;/glgg% onomébzv@hﬂnmww No MW
Nafne| 8trting materia und transi{#@yarotigecidohexyl) 426.1
trans-8,5-dimetRRSeERGT6 Oﬁlﬂérazm- gpteﬁgé%%%%ﬁﬂlfomc acig

[4- mathanone,cdifliendionidés112 412.6((4-1S0 ropyl piperazine-I-
(intermediate 1) and 41.3.2 carbon yl) -cy¢idh ¢-2-sulfonyl chloride

3,5-dnnethyl-isoxazole-4 amide sulfonyl chiteidenemmihyeradiylayailabl

(D

)

trans-(4-amino-cyclohexyl)-

4-cycl tyl-pi in-1-
trans-3,5-dimethyl- (4-cyclopentyl-piperazin
yl}-methanone,

dihydrochlorid
121 | 4386 | (4-cyclopentyl-piperazine-1- | o oot onee 439.2
(intermediate 3) and

isoxazole-4-sulfonic acid [4-

carbonvyl)-cyclohexyl]-
_ yh-cy sl 3,5-dimethyl-isoxazole-4-

amide ' ;

sulfonyl chloride

{(commercially available)

trans-(4-amino-cyclohexyl)-

4-cycl tyl-piperazin-I-
trans-5-chloro-thiophene-2- (4-cyelopentyl-piperazin
yl)-methanone,

sulfenic acid [4-(4- dihvdrochlorid
122 | 460.1 | cyclopentyl-piperazine-1- | Yo ocnonee 460.2
(intermediate 3) and
carbonyl}-cyclohexyl]- _
S-chloro-thiophene-2-

amide
sulfonyl chloride
(commercially available)
trans-(4-amino-cyclohexyl)-
trans-3-chloro-1,3- (4-cyclopentyl-piperazin-1-
dimethyl-1H-pyrazole-4- yl)-methanone,

123 | 4721 sulfonic acid [4-(4- dihydrochloride 47 1
cyclopentyl-piperazine-1- (intermediate 3) and
carbonyl)-cyclohexyl]- 5-chloro-1,3-dimethyl-1H-
amide pyrazole-4-sulfonyl chloride

(commercially available)




trans-(4-amino-cyclohexyl) trans-2,4-dimethyl-thiazole-

(4-isopropyl-piperazin-I-yl)- 5-sulfonic acid [4-(4- methanone,
wohoygoasspride 113 428.6 isopropyl-piperazine-I- (intermediajg-4)@36h 7050270

429.3 carbonyl) -cyclohexyl]- 2,4-dimet

chloride (commercially available) trans'l:l?/

-thiazole-5 amide sulfonyl
-amino-cyclohexyl)

trans=p-chiororthiophene-2=(4-isoprepyl-piperazin—i-yh—sutonic-acid
[4-(4- imethangne, dihydrochloride 11.4 434 isopropyl-piperazine- 1- MW
(Mtermadiidte 1L.) and 434 agarbonyl) -cyglohexyltbtiideratthigphene-2 found
amid¢g sulfony| chloride (commercially avdilable) trans- 5-chloro- 1,3- (MH")
trans-{4-amin@-cyclohexyl) - dimeth yl- 1H: p yrazole-4-
(4-isopropyl-pjperazin-1-yl) - sulfonic acid [4Arsnethananeyclohexyl)-
dihydlochloridb 1.15 446 (intermediate 1) and 446 1 .. azin-1-
carbopyl)isopropytscypirsacaziogidebexyl]| 5-c or&i,?—’dﬁﬁe%ym I—}
pyrazple-4-sulfonyl shlorige u%ﬂ(glgac({%pmn1éF}fiﬁiﬁfl&%%le) WO
2(%07/ D82840 DCT/"IJEP2007 0;50279 -12 M\Wdilivariviw dviime Starting s40
~-CYC. i .
erjals found ’( I\Q'ﬁ—ﬁ)_’ 1t‘?ﬁﬁ_”é-yézl-amlnc_)-cy lBhex#ldiate 3) and _
trans-p-bromo-@iphtermc(4-sopeopit-piperazin-I-yl)- pyridine-3-sulfonic
acid [4- methangpgdifydrpghieride 116 5 7 o PR i%piperazine- L-
(intermediate 1) and 475 carbonyl)-cyclohesiipiBisrd@nsoiGaghidionpieri
dine dmide 3-sulfonyl chloride (commerciallyavailablely available)
trans-(4-amino-cyclohexyl)-
trans-thiophene-2-sulfonic | (4-cyclobutyl-piperazin-1-yl)-

125 | 4116 ac.:id [4—‘(4—cyclobuty1~ n‘lethanonle, dihydrochloride 4121
piperazine-I-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-vl)-
imidazole-4-sulfonic acid methanone, dihydrochioride

126 | 423.6 | [4-(4-cyclobutyl-piperazine- | (intermediate 4) and 424.2
I-carbonyl)-cyclohexyl]- 2,3-dimethyl-3H-imidazole-
amide 4-sulfonyl chloride

(commercially available)

trans-(4-amino-cyciohexyl)-
trans-3,5-dimethyl- (4-cyclobutyl-piperazin-1-yl)-
1soxazole-4-sulfonic acid [4- | methanone, dihydrochloride

127 | 4246 | (4-cyclobutyl-piperazine-1- | (intermediate 4) and 425.2

' carbonyl)-cyclohexyl]- 3,5-dimethyl-isoxazole-4-
amide sulfonyl chloride
{(commercially available)




trans-(4-amino-cyclohexyl) trans- 3-bromo- 5-chloro-
(4-isopropyl-piperazin-I-yl)- thiophene-2-sulfonic acid methanone,

wohbydieshieride 117 512.9 [4-(4-isopropyl-piperazine- (intermggigieJ0s205h279

514 1-carbon
thiophene-2-s

yl)-cyclohexyl]- 3-bromo-5-
ulfonyl chloride (commerc

loro amide
ly available) tran

s=(4=gmino-cyctohexyh=trans-4=bromo=5-¢hioro-
(4-iso oropyl-pj-perazin-l-yl)- thiophene-2-sylfonic acid methanone, MW
diloydraetoride 118 512. Nar(@-isopropyl-piperazinatifigtenmediste 1) antbund
512 1-carbonyl)-cyclohexyl]- 4-bromo-5-chloro amide (MH*)
thiophene-2-sulfonyl chloride (commercially available) trans-
(4-amjino-cyclphexyl) trans- 5-bromo-pyridjnexgs-(4- i@ﬁ@{@@cwﬁ&%m-
1-yl)- pulfonic atg,' LA%% dﬂ}%@l 1%“py( chIo
isoprapyl- plperazi%l]e- - mterm diate @ CZ{ car%o%ﬁ rgﬁzll(: th&yI]-
| 5-bromo-pyridinesa! %‘%ﬁ?}lﬂ bfnide chiorideteBiimefeidinyairaisrdeno
2087/082840 PSIHBRAVGHRHO2TS 1-73 MWinNorhdWiaamenGtarting 441.2
materfals foun dca(%?)) easnéaamino-cycloneyd i yi- thiazole-5-
trans-thiophene-2-sulfonic (4-cyclopentyl- [6Eerazni -I- acid
[4-(4-tyclopentiP{i-methanone, 120 4256 Wit SLAEHEe 426.1
cyclohpiperazjneexyl]--l-amide carbonyl) (InfermediatelB) aadable)
thiophene-2-suffonyt chtoride (Commercia!|i¥ avaitabte);
rans-{4-amiino-cyclohexyl)-
trans-3-chloro-thiophene-2- | (4-cyclobutyl-piperazin-1-yl)-
sulfonic acid [4-(4- methanone, dihydrochloride
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)




trans-(4-amino-cyclohexyl) trans-3,5-dimethyl- (4-cyclopentyl-piperazin-|.-
isoxazole-4-sulfonic acid [4- yl) 121 438.6

-methanone,

w((4ecyokapantyl-piperazine-I- dih ydrochloride 439.2 carbonyl)pcyalebexyikez7o
(intermediate 3) and amide 3,5-dim eth_yjgsoxazole-4- sulfonyl chloride
(commercially available) trans-(4-amino-cyclohexyl)

trans-b-chlorgrthiophene-2-(4-cyclopentylrpiperazin-i- suffonic acid {4-(4-
yl)-methanone, dihydrochloride 122 460.1 cyclopentyl-piperazine-I- 46 MW
(¥eermbBféte B) and carB¥myl-cyclohexyl] 5-chibtexthipprreak- amide found
sulfonyl chloride (commercially available)| trans-(4-amino-cyclohexyl) (MH™
trans-p-chloro-1:3—(4-cyclopenty-piperazin-l-dimethyl-IH-pyrazole-4-
yl)-methanone, sulfonic acid [4-(4- dihydr )(cfﬂmidéanﬁﬁmrzgcbh@adl
cyc:]?pentyl pi?arﬁéhaeﬂroﬂf&t%fmﬁel%te 3|) ek %?wt)pﬁy&@ﬁwl}r)
E(_)cgmirzgrcllailgl; gczﬁ%’é gv é)/%féa‘ggﬁ %L'IF Onﬁ}é C(g}%gfﬁc}gonﬁf MW
Ni32MW Rathd B‘{eﬁ‘fnﬁ@ﬁﬁhﬁﬂhﬁﬁ@iﬁlﬁ@eﬂ\/ {wyermediate 4) and 5259
1-carbonyl)-cyclohexyl]- 3-bromo-5-chloro-
amide thiophene-2-sulfonyl chloride
{commercially available)
trans-{4-amino-cyclohexyl)-
trans-4-bromo-5-chloro- (4-cyclobutyl-piperazin-1-yl)-
thiophene-2-sulfonic acid methanone, dihydrochloride

133 15249 | [4-(4-cyclobutyl-piperazine- | (intermediate 4) and 5259
1-carbonyl)-cyclohexyl]- 4-bromo-5-chloro-
amide thiophene-2-sulfonyl chloride

(commercially available)
trans-{4-amino-cyclohexyl)-
trans-thiophene-2-sulfonic | (4-tert-butyl-piperazin-1-yl)-

34 |anss ac.:id [4—'(4—terr~b'utyl— n.lethanon.e, dihydrochloride 4142 '
piperazine- 1-carbonyl)- (intermediate 5) and
cyclohexyl]-amide thiophene-2-sulfonyl chloride

(commercially available)

trans-(4-amino-cyclohexyl)-
trans-3,5-dimethyl- (4-tert-butyl-piperazin-1-yl)-
isoxazole-4-sulfonic acid [4- | methanone, dihydrochloride

135 1426.6 | (4-terr-butyl-piperazine-1- | (intermediate 5) and 427.2
carbonyl)-cyclohexyi]- 3,5-dimethyl-isoxazole-4-
amide sulfonyl chloride

(commercially available)




trans- (4-amino-cyclohexyl) trans-4-bromo-5-chloro-

(4-cyclopentyl-piperazin-I- thiophene-2-sulfonic acid yl)-methanone, 124
wPaR thgAay clopentyl- dih ydrochloride 540.2 piperazine- |I-ca{p@R:¥ho7/050279

(intermediate cyclohexyl]-amide 4-thiophhromo-ene-5-3)chloroand

2-sulfonyl chloride (commercially availabl e) trans- (4 -amino-cyclohexyl)

ra=sHa

[4-(4-¢yclobutyl- methanone, dihydrochloride 125 411.6 412.1 MW

AifeeraziM®vl-qarbon yl)- (iNtenmediate 4) and cychahiexylhamidels found
thiophene-2-splfonyl chloride (commercially available) trans- (MH")
(4-amino-cyclohexyl)- trans-2,3-dimethyl-3H- (4-cyclobutyl-piperazin- I-yl)-

" o ) o 1£ : LA Ladadadt sl andl
uarrs= IIIUPIICI C=2=-3Unurnc \'—l-'L,yL,IUUuLyI paIFCIClLIII I yl) auu

imidazole-4-sulfonic acid methanone, dihydf%@l@fﬁd@ﬂ@@%ﬁexﬂ)_

[4-(4-gyclobutyl: 4

1-carl:onyl)-cy Re%é?]%%ggo(ﬁ ?Oerz‘?ﬁ%ﬁ )gégatggleg ua¥n|%18 %[amf fon §}1
chloride (comm&/Eraig 2k} |[§bqé)m(f’ans (4 BBy clihrdgayhloride
tl36s- 3-55181imethyty@apymhmtw-plpera2|n-Ie;d)enﬁathleaébxsdnfonlc acigl 448

[4- mathanone, dipydraeh 1-424.6\(4: gyﬂp@@ﬂ&@g@g@@ne |-

(intermediate 4) and 425. carbonyl) cyclphexy
3,5-dimethyl-is6X426le-4 amide sulfonyl ch IB?%%“%lcﬁ}Hﬁﬂchially availablg)
WO 2007/082840 PCT/EP2007/050279 -y 5chtwndtaNIWa MdnatdeStarting

mater(atsfournd (MH")
i trans-(4-amino-cyclohexyl)-

trans-3-bromo-5-chloro- {4-tert-butyl-piperazin-1-vl)-
thiophene-2-sulfonic acid methanone, dihydrochloride

137 | 526.9 |[4-(4-tert-butyl-piperazine- | (intermediate 5) and 527.9
1-carbonyl)-cyclohexyl]- 3-bromo-5-chloro-
amide thiophene-2-sulfonyl chloride

{(commercially available)

In analogy to the procedure described for the synthesis of N-[trans-4-(4-isopropyl-
piperazine- I-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.

Table 4
MW
Ne | MW Name Starting materials found
(MH™)
N-{trans-4-[ (4~
trans-N-[4-(4-isopropyl- isopropylpiperazin-1-
piperazine-1-carbonyl)- ylycarbonyljcyclohexyl }-2-
138 | 489.6 | cyclohexyl]-2-methyl-N- methylbenzenesulfonamide 490.3
(2,2,2-trifluoro-ethyl)- (example 4) and
benzenesulfonamide 2,2 2-trifluoro-ethanol
(commercially available)




trans- (4-amino-cyclohexyl) trans-2,4-dimethyl-thiazole-
(4-cyclobutyl-piperazin-l-yl)- 5-sulfonic acid [4-(4- methanone,
wlihydusehioride 128 440.6 cyclobutyl-piperazine-I- (intermediate i giad /050279
441.2 carbon yl) -cyclohexyl] - 2,4-dimethy!
chloride (commercially available) trans- (4-amin o-cyclohexyl)

I-thiazole-5 amide sulfonyl

trans-%-chloro

thiophene-2-(4-cyctobutyt-

perazin=t=yf)=—sutforic-acid W

[4N4- mefhwnone, dihydroghigeide 129 44%6cyclob${g{ﬁgi§§{§&}ﬁ@sl- found
(intermediate 4) and 446 carbonyl)-cyclohexyl]- 5-chloro-thiophene-2- | (M)
amide]sulfony| chloride (commercially avai ?{?!?’?rans—4-[(4~
trans-(4-aming-cyclohexyl)- trans-5-chloro+1,3-" " ‘
(4-cyclobutyl-g iﬁérézm-ﬁ%v(ﬁ@ﬁﬁ?éﬂmhH-pyrﬁ@@@mdmmﬁbﬁe, |
dihydrpchioridepipdfaric dcichféeidd (intermediatetdnalidyt B 4581468.2
CYSoRuPeaZiRk rhiRb R A Y %ggﬁpg&&x%%%ﬂ- 506.2
pyrazole-4-sulfonyl 9m|_de chloride(Commetrcially available) trans-
(4-amjn o-cyclotfexyl) HHRLIS: 6-6-chlpfgxample 8) and
(4-cyclobutyl-pipenaginsti{dpapyrddine-3-sulfe i@ acitid-orettihanbne,
dihydrpchloride 131 519.9 (4-cyclobutyl-piperazingsl-{intermadiats 4) and
487 1 {carbonyl)-cyclohexyl] - 5-bromo-6-chloro-pyridine”amide 3-sulfonyl
chlorige (com;nercially available) WO 2007208 28%0-RCHEPR{(307/030279
-76 MW No M. Name. 2fariing materials fauMlopyipiperazin-1-

1sopropyl-piperazine- 1- ylycarbonyl]cyclohexyl thenze

140 | 511.6 | carbonyl)-cyclohexyl]-N- nesulfonamide (example 12) 5122
(2,2,2-trifluoro-ethyl)- and
benzenesulfonamide 2,2, 2-trifluoro-ethanol

(commercially available)
N-{trans-4-[(4-
) Ini in- 1.
trans-N-[4-(4-isopropyl- 1sopropyipiperazin
_ _ yl)carbonyljcyclohexyl -
piperazine- I-carbonyl)- .
o 2,4,6-trimethylbenzene-

141 | 517.7 | cyclohexyl]-2,4,6-trimethyl- " " e 13 518.2
N-(2,22-trifluoro-ethyl)- | - donaml ¢ (example 13)
benzenesulfonamide o ,

2,2,2-triflucro-ethanol

{commercially available)

3-chloro-4-fluoro-N-{trans-
trans-3-chloro-4-fluoro-N- | 4-[(4-isopropylpiperazin-1-
[4-(4-1sopropyl-piperazine- | yljcarbonyl]eyvclohexyl}-

142 | 528 | l-carbonyl)-cyclohexyl]-N- | benzenesulfonamide 528
(2,2,2-triflucro-ethyl)- (example 14) and
benzenesulfonamide 2,2, 2-trifluoro-ethanol

(commercially available)




(MH+) trans-(4-amino-cyclohexyl) trans-3-bromo-5-chloro-
(4-cyclobutyl-piperazin-I-yl)- thiophene-2-sulfonic acid methanone,
wlhydiretieride 132 524.9 [4-(4-cyclobutyl-piperazine- (intermgaiatie A 7/050279
and 525.9 1-carbonyl)-cyclohexyl]- 3-br
thiophene-2-sulfonyl chloride (commerci

0-5-chloro amide
ly available) tran

[|
noru=

trifluoromethoxy-

benzenesulfonamide

(example 35) and
2,2, 2-trifluoro-ethanol

(commercially available)

s=(4=aqmno-ctytglohexyh=trans=4-bromo=-5-c MW
(4rgyclolytyl-g iperazin-l—gqgm@iophene-2-suIfonigég&mméqgge, found
dihydrpchloride 133 524.9 [4-(4-cyclobutyl-piperazine- (intermediate 4) (MH")
and 525.9 TI-garbon ylj-cyclonexyl]-4-bromo-5-chforo amide
thiophene-2-slilfonyl chioride (commercially av&RaHIE) AN
s-(4-amino-cyclarasyYyd fraAssepophgne-2-sisfonipylpiperazin- 1 -
(4-tertrbutyl- 'Dﬁfﬁéﬂﬁkﬂqﬂ'i a’&@iﬂ)ﬁ%ﬁﬁé'r tent; oy mﬁm&}mexﬂ -4-
dihydrochlorld 413 %tb p|pera2| carbon 3} (mtermedlate
ohex (9
5)4hd Laml e thi ene -2-sulfo yll (:Hf%)rlci%ég1 mmercially 5440
available) tran §I( bl‘bhexyl) tran8eR BRmEgHAmide
(4-tertt ipatépin-biytligbxazole-4-sulfqeicuagid [ methanone,
dinyclibchiordeyt 35,426 G4z iente oty PinesazNean isTnegiate 5) and
427.2 y)-cyclohexyl]- 3,5- dlmethyl-lsc’)x’azo e-4- amide sulfonyl
chloride (commnercially available) WO 2007/03826 sy 231881050270
-77 MW No MW Name Starting materlals -diéMoro)—Nw{trans—éi-{(éf-—
trans-3,4-dichloro-N-[4-(4- | isopropylpiperazin-1-
1sopropyl-piperazine- 1- ylcarbonyljcyclohexyl }-
144 carbonyl)-cyclohexyl]-N- benzenesulfonamide 544.2
(2,2,2-trifluoro-ethyl)- (example 20) and
benzenesulfonamide 2,2 2-trifluoro-ethanol
(commercially available)
2-cyano-N-{trans-4-[(4-
trans-2-cyano-N-{4-(4- isopropylpiperazin- 1-
isopropyl-piperazine- 1- yhcarbonyljcyclohexyl})-
145 carbonyl)-cyclohexyl]-N- benzenesulfonamide 5011
’ (2,2,2-trifluoro-ethyl)- (example 34) and
benzenesulfonamide 2,2 2-trifluoro-ethanol
(commercially available)
N-{trans-4-{(4-
trans-N-[4-(4-isopropyl- isopropylpiperazin-1-
piperazine-1-carbonyl)- yhcarbonyl]cyclohexyl }-4-
cyclohexyl]-N-(2,2,2- (triffuoromethoxy)-
146 _ Y 560.3
trifluoro-ethyl)-4- benzenesulfonamide




trans- (4-amino-cyclohexyl) trans-5-chloro-thiophene-2-
(4-tert-butyl-piperazin-1.-yl)- sulfonic acid [4-(4-ten- methanone,

wdtbyroeshioride 136 448 butyl-piperazine-I- (intermediate 5) apcri®oa7/050270
carbonyl)-cyclohexyl]- 5-chloro-thiophengz2- amide sulfonyl chloride
(commercially available) trans-(4-amino-cyclohexyl)-

Trans-8-bromof5-chioro--(4-tert-butyt-piperazin-i=ytj="thiophemne-2-sutfonig MW
acid metharmone, dihydrocklgride 137 526.9 [4-(4-§M%ma@ggzine- found
(intermediate $) and 527.9 1-carbonyl)-cyclohexyl]- 3-bromo-5-chloro | (vH™
amide; thiophene-2-sulfonyl chloride (com nfrc RTV |Iab| fnalogy
to the procedyre described for the synthesjs ot )E{ran 24t 4 I propyl-
piperazine-I-carbehy -2t (F:N-dimettseeniiprsaiforamide
(exgr;]tple 50) fmbem;gipgtpwmhe&rbonyl-cyg@hwyyguﬁmmﬂ}%
degiyaliss Bae.pea BVINIBRZRM ofom el JenRegieAlaE g 518.1
materials mentﬂoi?\%d In table 4. Table 4 comprises examp es 138to 162.
Table|d MW N&MW RIEHRESERING materidR#EUHa 4
N-{trans-4-[(4 {tfamsd pifdsisoprepyl- |sopr@p%4l43'qnérazm -kthanol
pipergzine-1-darbonyl)- yl)carbonyljcyclohe Wb}n%&?éa {?%\%ﬂa’b]e)
cyclohexyl]l-2-methyl-N- methylbenzenesulfonamide 49
(2,2,21trifluoror ethyl) (example 4) and benzéngsudfovsmicie-4-[ (4-
2,2,2-trifluoro-ethanol. 2.5 mrpgieially avai q@éﬁyggpggquggggmo
PCT/EP2007/950279 -78 MW No MW Name Starting materials found
1sopropyl-piperazine- 1- yl)carbonyllcyclohexyl}-
148 | 500.6 | carbonyl)-cyclohexyl]-N- benzenesulfonamide 501.1
(2.2, 2-trifluoro-ethyl)- (example 7) and
benzenesulfonamide 2.2.2-trifluoro-ethanol
(commercially available)
| 3-cyano-4-fluoro-N-[trans-4-
trans-3-cyano-4-fluoro-N- | (4-isopropyl-piperazine-1-
[4-(4-isopropyl-piperazine- | carbonyl)-cyclohexyl]-
149 | 518.6 | l-carbonyl)-cyclohexyl]-N- | benzenesulfonamide 519.2
(2,2.2-trifluoro-ethyl)- (example 46) and
benzenesulfonamide 2,2, 2-trifluoro-ethanol
{commercially ayailable)
N-{irans-4-[4-(4-1 1-
trans-N-{4-[[4-(4- - {trans-4-[4-(4-isopropy
. ) . piperazine- 1-carbonyl)-
1sopropyl-piperazine- 1-
cyclohexylsulfainoyl]-
150 | 5306 carbonyl)-cyclohexyl]- henvl " |
. -acet
(22.2-trifforo-ethyl)- i,? enyd} acetamide (example 5333
sulfamoylj-phenyl}- ) an .
) 2.2 2-trifluoro-ethanol
acetamide :
(commercially available)




(MH+) N- {trans-4-[ (4 trans-N-[4-(4-isopropyl- isopropylpiperazin-I-
piperazine-l-carbonyl)- yl)carbonyl]cyclohexyl}-4 139 505.6
weyalobes}-4-methoxy-N- methoxybenzenesulfonamide 506.BCT/EP2607/650279

(2,2,2-trifluoro- e
2,2,2-trifluoro-ethanol (commercially aval

ethyl)- (example 8) and b

?genesulfonamide
able) 2,4-difluoro-N-

{transi4-{(4 trans-2;4=diftuoro-N-=-{4-(4- Tsopropytpiperazin-1= MW
ismrokmerazine-l- yleaghenyllcyclohexylibeng@rdd0:adb:ais found
carbonyl)-cyclohexyl]-N- nesulfonamide (example 12) 512.2 (MB")
(2,2,2 trlﬂl_Joro ethyl)- and benzenesulfonclrgldﬁ 2 2 2- t“cttu g_su Omc
(commercially avaﬂablembiﬂip@ﬂiﬂlﬁe[@ piperaZtianoN

I-(4-carbonyl) %]qug &@Pjo(grylplperazyl)éﬁ%bﬁﬁwsn‘} Qé;ﬂéﬂi}ﬁéﬂyl} 141
517.7 cyC|ohe) ,0- trlmelth)lllg 622 lél ﬁuglrn?pibyﬁbgnzelnemﬁa;ﬁ@

Eﬁgnnesuﬁ lméﬂ)gggﬁzwgyethanol comn?l’];g?ghlf %v ?I%?e? S112
3-chloro-4-flugr @Q{Qm%]tgagmﬁ chloro-4- =N-

4-[(4-is0opropy %% zin-I- [4-(4- |sopropyl piperdziri@uoro-ethanol
yl)carbonyl]cyel & [} 142 528 1-carbonyl) ggﬁ[g{@&élﬂr vaﬂable)

\amide 528 (2.2 2-trifluoro- pfh\/l\ (example 1.4) and
benzenesulfonamide 2,2,2- trlfluoro ethanal M{{mmauy avallable) wao
2007/082840 352%53@%97(149@9&70%319 isopropylpiperazin-1-

piperazine- l-carbonyl)- yhcarbonyl]eyclohexyl }-2-

152 | 465.7 | cyclohexyl]-N-(2-methoxy- | methylbenzenesulfonamide 466.2
ethyl)-2-methyl- (example 4) and 2-methoxy-
benzenesulfonamide ethanol (commercially

available)

2 A-difluoro-N-{trans-4-[(4-
trans-2,4-difluoro-N-[4-(4- | isopropylpiperazin-1-
isopropyl-piperazine-1- yhcarbonyllcyclohexyl Jbenze

153 | 487.6 | carbonyl)-cyclohexyl]-N-(2- | nesulfonamide (example 12) 488.1
methoxy-ethyl)- and
benzenesulfonamide 2-methoxy-ethanol

(commercially available)

N-{trans-4-[(4-isopropyl-
trans-N-[4-(4-isopropyl- piperazin-1-ylycarbonyl]-
piperazine-1-carbonyl)- cyclohexyl}-2,4,6-

154 | 493.7 | cyclohexyl]-N-(2-methoxy- | trimethylbenzenesulfonamide { 4943
ethyl)-2.4,6-trimethyl- (example 13) and
benzenesulfonamide 2-methoxy-ethanol

(commercially available)




MW No MW Name Starting materials found (MH+) N-{trans-4-[(4
trans-N-[4-(4-isopropyl- isopropylpiperazin-l.- piperazine-I-carbonyl)-

woyhrarseny]cyclohexyl}-4- cyclohexyl]-N-(2,2,2- (trifluoromethybrlé&&26)2 79
544.2 trifluoro-ethyl)-4- benzenesulfongg&i(_je trifluoromethyl- (example
18) and benzenesulfonamide 2,2,2-trifluoro-ethanol (commercially

avaitabte) 34

Fadichtoro=-N={trans=-4=[(4=trax

£l R | | N | —A LA
S O,4= UILTITUTU=IN= T a4=(F=

ethyly-4-triflaoromethoxy-

benzenesulfonamide

sulfonamide {(example 35)
and 2-methoxy-ethanol

(commercially available)

MW
isQRropyipiperazin-1- isoprQppepiperazine-I- yI)carggﬂylll]gﬁggg%gl} 144} cound
544.5|carbonyl)-cyclohexyl]-N- benzenesulfonamide 544.2 (MH")
(2,2, 2¢trifluororethyl)- (example 20) and berge Fsulrg mid
2,2,2-trifluoro-ethanol (commercially availa TEB %r-%'yé uoqﬁ-” ?é\tﬁgf-lﬁ“-[ 4
trans-R-cyanotNEafs= 3ikopréginpiisetbzin-f [<8psepyrpipupariaed] -
yl)carbonyl]cytiohexyihadl G0Sikearheny)ybyalobedyiNohexyl }-
benzen Iionalr_]%i 2201 _1&,%)%&24 iflyora-ethyl) (example 34) and
bgﬁenggﬁl orlamfgje %15)2(: I uor)c()}-’gtltl{:ncI%%%rf%%gli}g%%%%?mble) ‘N >04.2
{transt4-[(4-tral - RFNPRNSEPYpyI- isoproplApseriidyand
piperdzine-1-qarbompidsyifiearivody || cyclohelyhieth oyglethexyl]-N-(2,2,2-
(triflugromethagxy) 146 559.6 560.3 trifluoro(g(gﬁylll)kz}ﬁgﬁ ggﬁwgpnami e
trifluoromethoxy- (example 35) and. benzenesulfonamide
2,2,2-trifluoro-ethanol N-{trans-4-[{4-

trans-N-[4-(4-Isopropyl- isopropylpiperazin-1-
piperazine-1-carbonyl)- ylycarbonyl]cyclohexyl }-4-

156 | 519.6 | cyclohexyl]-N-(2-methoxy- | (trifluoromethyl)benzenesulf | 520.3
ethyl)-4-trifluoromethyl- onamide (example 18) and
benzenesulfonamide 2-methoxy-ethanol

(commercially available)

3,4-dichloro-N-{trans-4-[(4-
trans-3.4-dichloro-N-[4-(4- | -+ diehtoro-N-{trans-4-[(
) . . isopropylpiperazin-1-
1sopropyl-piperazine- -

yhcarbonyllcyclohexyl benze

157 | 520.5 | carbonyl)-cyclohexyl]-N-(2- ) 1 520.2

nesulfonamide (example 20)

methoxy-ethyl)-
. and 2-methoxy-ethanol

benzenesulfonamide

{(commercially available)

N-{trans-4-[(4-isopropyl-
trans-N-[4-(4-isopropyl- piperazin-1-yl)carbonyl]-
piperazine-1-carbonyl)- cyclohexyl }-4-(trifluoro-

158 | 535.6 | cyclohexyl]-N-(2-methoxy- | methoxy)benzene- 536.3




(commercially available) WO 2007/082840 PCT/EP2007/050279 -80 MW
No MW Name Starting materials found (MH+) 4-acetyl-N- {trans-4-[(4
wOranskaeetyl-N-[4-(4- isopropylpiperazin-l- isopropyl-piperazier)gp007/050279
yl)carbonylicyclohexyl} 147 517.6 carbqr$
benzenesulfonamide 518.1 (2,2,2-trifluo

) -cyclohexyl] -N-
-ethyl)- (example 41) and

carbonyl)-cyclohexyl]-(2-
methoxy-ethyl)-amide

(example 49) and
2-methoxy-ethanol

(commercially available)

benzenesulforamide2;2;2=triftuoro=ethanot—(commerctally-available) N
.4-@,5ar oﬁv_{,tra ns-.4-[(4 traRsyiteCyano-N-[41(4- isoggggm(%i RelR7N- found
isopropyl-pipefazine-1- yI)carbonyI]eycIohe_xyI.} 148 500.6 | (MHY
A e AL o
(commercially| dvaniateyeddelabtbid-fluoror Nsofprapsigiperazin- 1-
trans-3-cyano4stuesayhpisiagReopyl-piperaziaenbnyilcyclohexyl joenze
o oA N Lo By e Cxampiean) | 4943
(2,2, 24trifluoro- SRS EREHIBte 46) and berdEhesulfonamide
2,2,2-rifluoro-gthanatefatimmerdially available)etrans-bi{dntd-(4- N-
Cathoh ) -cyhlabesyl - oyl exisi far Sul L8 O 8T 50Dt
oro-ethyl) phepyl}-acetamide (example 53388 cyand- sultaaev] @henyl }
47) 2,2,2-triflu D{Pz{ﬁmégﬂnomﬂf -[4-(4- isopropylpiperazin- 1-
isopropyl-piperazine-1- yhcarbonyl]cyclohexyl }-
160 | 476.6 | carbonyl)-cyclohexyl]-N-(2- | benzenesulfonamide 477
methoxy-ethyl)- (example 7) and
benzenesulfonamide 2-methoxy-ethanol
(commercially available)
N-{trans-4-[4-(4-isopropyl-
trans-N-{4-[[4-(4- piperazine-1-carbonyl)-
Isopropyl-piperazine-1- cyclohexylsulfamoyl}-
161 | 508.7 | carbonyl)-cyclohexyl}-(2- phenyl}-acetamide 509.4
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-I-carbonyl)-
162 | 487.1 | isopropyl-piperazine-I- cyclohexyl]-amide 487.2
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acetamide (commercially available) WO 2007/082840
PCT/EP2007/050279 -81 MW No MW Name Starting materials found
w Yo odsguas-6-chloro-pyridine-3- 6-chloro-pyridine-3-suifonic gpfanica%itkoa7o
[4-(4- acid [trans-4-(4-isopropyl- piperazrguc -I-carbonyl)-
isopropyl-piperazine-l 151 511 carbonyl)-Cyclohexyl]- cyclohexyl]-amide

(example 511.2 and (2,2,2-trif|uor%igm§ﬁ-%2) 2,2,2-trifluoro-ethanol.

amide (commercially available) N- - trans)-N-[4-(4-isopropyl-
' el I;Per in- razine-1-c )- _

e Iy o P R Y X

(commercially available) 2,4-difluoro-N-{trans-4-[(4-

tytinep 2 Audifhu brOHC{anE-bisopropyl fipgtanind)- isoliopypipesazite-kcid benzyl
agarbonyl]cyclohexyllbenze 1.53 487.6 carbonyl)-cyclohexyl]-N-(2-
nesulfonamide (example 12) 488.1 methoxy-ethyl)- and

benz f [ smethgxy-ethanol (commercially gvailable) N-
{tran§%$§ﬁ@§%%%gﬁgﬁﬁ%ﬁ%ﬂ%%%‘g@X- SRS ony 1

ek e amIRySidRaBHBs AN A@inbleags978 ¢ (9.0 mmol) phenyl-
wytiehekidpir2rmisiihaxyilititagthyben2snesufioranbigeA84z31- 1-y1-N,N, N’ N'-

tetramethyluronium tetrafluoroborate (TBTU) and 1.24 g (12.3 mmol) NEt; in 10 mL
DMEF was stirred at room temperature for 1h. The mixture was evaporated to dryness and
extracted with DCM and Na;COs aq.. The combined organic phases were dried with
MgSO; and evaporated. The residue was treated with 100 mL 4N HCl in dioxane at room
temperature for 4h. The mixture was evaporated to dryness to yield trans-4-amino-
cyclohexanecarboxylic acid benzyl ester (MS(m/e): 360.4 (MH™)) which 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 1N 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

Amixture 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 DMF, 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 Th 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™).

¢) Step 3: trans-4-Cyano-N-[4-(4-cyclopropylmethyl-piperazine- 1-carbonyl)-

cyclohexyl]-benzenesulfonamide

Amixture of 0.1 g (0.26 mmol) 4-cyano-N-[4-(piperazine- I-carbonyl)-
cyclohexyl]-benzenesulfonamide, 0.022 g (0.31 mmol) cyclopropanecarboxaldehyde



ethyl)-2,4,6-trimethyl- (example 1.3) and benzenesulfonamide

2-methoxy-ethanol (commercially available) WO 2007/082840
woPLH80207/050279 - 82 MW No MW Name Starting matgrigdsciantosozro

(MHO) 3-chloro-4-fluoro-N- {tran s trans § -chloro-4-fluoro-N-
4-[(4-isopropylpiperazin-I- [4-(4- |sopropy§p|perazme-

%Bﬁﬂ@&ﬂﬂ?%ﬂ%}@@%fé%é‘?ﬁﬁmﬂ '?MQ‘E&VQW b-H43 g ( 0.34 mmeol)

I thoxy-ethyl) ( 14)
BB RO AE Ao AL (oIl lablef e mixture vas

Mbjnetnd 10- [ tiepEoN-f4- mmmw&ﬂé&mbnmglpw“lg%dzent formed from

@@ami&@ah@%@@w@mﬂ&mrﬁm@ﬁmwﬁyﬂ}ﬁ%&%§%5£@§% 3mg (2.6 %) of the

cloh XYs(t {d omethyl)benzenesul
t%y r§ uorom %Ehﬁ g%}i% Ik}ﬁ_? @ample 18) and benzenesulfonamide
2 methoxy -ethanol (commercially available) trans-3,4-dichloro-N-[4-(4-
3,4-dichloro-N-{trans-4-[(4- isoProgﬁ%@ne 1 isopropylpiperazin-|
157 520 5 carbon yI) cyclohexyl] -N- (2 yI) carbonyl] cyclohexyl}benze

t&mdezﬂnﬂfh@myrﬁﬁﬂanol (commercally avallable) N- [trans- 4 [(4 |sopropyl

trans-N-[4-(4-isopropyl- piperazin-1-yl)carbonyl]- piperazine-1-carbonyl)-
Cycl%eaﬁﬂ}o Eeﬂﬂef&é&%é%%@swﬁwmé\k}&%ﬂ@%myaﬂg@m%% N-[4-(4-

53 3 th I -4-t If d
eln rge llr}h%ngmge%)e ﬁlalf’z[ - éiﬂlﬁ 2@%}1 j}%}(? @ﬁzecn ex?](m lPamu?e) (example

en e
163) the title compound was prepared from 4-cyano-N-[4-(piperazine- I-carbonyl)-

cyclohexylj-benzenesulfonamide and tetrahydro-pyran-4-one (commercially available).
MS(m/e): 461.3 (MH").



5

(commercially available) WO 2007/082840 PCT/EP2007/050279 -83 MW
No MW Name Starting materials found (MH+) 4-acetyl-N- {trans-4-[(4

wdrangekaeetyl-N-[4-(4- isopropylpiperazin-l- isopropyl-piperaziq-igpaoq7/0s0279

yl)carbonyl]cyc].ohexyl}benze 159 493—-'78 ggrbonyl)-cyclohexyl] -N-(2-
nesulfonamide (example 41) 494.3 methoxy-ethyl)- and
benzenesulfonamide 2-methoxy-ethanol (commercially available)
4-cyano-N- {trans-4-[ (4 trans-4-cyaperNn®g-4- isopropylpiperazin- |-
isopropyl-piperazine- |- yl)carbonyl]cyclohexyl} 160 476.6
carbanyl)-cyclohexyl]-N-(2- benzenesuylfonamide 477 methoxy-ethyl)- i
e G L R e ggrec n
cvaiablen)aNngtaers-4-[4-(4-isopropyl trans-N-{4-[[4-(4-
piperazine-l-carbonyl)- Isopropyl-piperazine-I- cyclohexylsulfamoyl] 161
I.carbonyl)-cyclohexyl] -(2- phenyl.}-acetamide 5094 methoxy-ethyl)
-%l%‘siﬁ%ﬁ%}yt’?] - (example 47) and phenyl}-acetamide 2-m2¥|%%%t‘nanol
ommercially available) 6-chloro-pyridine-3-sulfonic

H&B-chloro-pyridine-3- acid [trans-4-(4-isopropyl- sulfonic acid [4-(4-
piperazine-1-carbonyl) 162 487.1 isopropyl-piperazine-I-
A Afga w24 carbonyl)-cyclohexyl]-(2- (examplid4gpand 200.0 mg

" methoxy-ethyl)-amide 2-methoxy-ethanol (commercially available)

Microcrystalline cellulose 23.5mg 435 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 125 mg 150 mg
Sodium starch glycolate 125 mg 170 mg
Magnesium stearate ’ 1.5mg 4.5 mg
(Kernel Weight) 1200 mg  350.0mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0mg
Polyethylene glycol 6000 0.8 mg .6 mg
Talc 1.3 mg 2.6 mg
fron oxide (yellow) _ 0.8 mg L6 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.



WO 2007/082840 PCT/EP2007/050279 -84 Example 163
trans-4-Cyano-N-[4-(4-cyclopropylmethvl-piperazine-I-carbonyl)-cvclohexy
wdlziengeggsulfonamide a) Step 1. PCT/EP2007/050279

trans-4-(4-Cyano-benzenesulfonylamino)-cyclohexanecarboxylic acid
benzyl 5 ester A mixture of 2 g (8.2 mm I—f
trans-4-tent-butoxycarbonylamino- %I&?%%necarboxylic acid
(commercially available), 0.978 g (9. henyl- methanol
(commercially availaple), 3.16 g (9.8 mmol) O-benzotriazol-1-yl-N,N,N*,N'-
tetrar ERTHIS SRR 186 R DR EH O s PO g etchipship
ddEBntidkdImadfeBIMF was stirred at room temperature for I.h. The
mixture was evaporated to dryness and extracted with DCM and Na2CO3

g.. The combined organic phases were dried with MgS0O4 and
. The residue was treated with 100 mL 4N HCI in dioxarkEhgapsule

r@&%égg@gf%%gufﬁr(ﬁh. The mixture was evaporated to dryness to ggqiqnc
trans-4-arnino- cyclohexanecarboxylic acid benzyl ester (MS(m/e): 360.4
g\gggég which was used 15 without further purification. 150 mL DCM &?Q
added, 2.95 g (14 mmol) 4-cyano- benzenesulfonyl chloride (commé‘ (o |913
avaijlable) and 6.17 g (61 mmol) NEt3 and the mixture was stirred at room

BFAEFR for 16h. The mixture was extracted with DCM and IN H@4:0 mg
ag. and the combined organic phases were evaporated. The residue was
rEdfystallised from methanol to yield 1.9 g (58%) of the title compound?.0 mg
MS(m/e): 397.0 20 (MH-). b) Step 2:
4-Cyano-N-[4-(piperazine-I-carbonyl)-cyclohexyl]-benzenesulfonamide A
mixture of 1.9 g (4.7 mmol) trans-4-(4-cyano-benzenesulfonylamino)-
cyclohexas@eaioxyiccasiddaanzyhastaraadifld thd Spaneddsifid in a
mixture of methanol, THE and water was stirred at room temperature for
2h. The mixture was 25 evaporated to dryness and 10 mL DMF, 0.7 g (8.1
mmol) piperazine, 2.87 g (8.9 mmoBx@BE)@nd 2.26 g (22 mmol) NEt3
was added. The mixture was stirred at room. temperature for Ih and

evapR{RERbIosERIesScaNeate SR NASIPUEGRS Sy rAlUMN
chromatography on silica obtaining 0.3 g (16 %) of the title compound.

. MH+).30 c) Step 3:
tk?éﬁrll(l?é ?azrgc;f% -Hgﬁgyclopropylmethyl-piperazine-I-carbonyI)- ' 30mg
yl] -benzenesulfonamide A mixture of 0.1 g (0.26 mmol) 150.0 mg

$y0-N-[4-(piperazine-l-carbonyl)- 47 mg

Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 mi



cyclohexyl]-benzenesulfonamide, 0.022 g (0.31 mmol)

cyclopropanecarboxaldehyde WO 2007/082840 PCT/EP2007/050279 -85
wdeommeamially available), 0.159 g (2.65 mmol) acetic acid angE{0¢B607/050279

(0.34 mmol) sodium triacetoxyborohyd_rigf_in 1 mL THE was stirred at 80

C for 1h. The mixture was subjected to purification on preparative HPLC

eluting with a gradient formed fromagetonityle and water. Evaporation of
the product fractions yielded 3 mg (Z°6 @o') Of the 5 title compound.

o S R A s WA eradgs con be manufacured n o
PREHOPRALEJRIGREXY! }- benzenesulfonamide In analogy to the procedure
described for the synthesis of trans-4-cyano-N-[4-(4- 10
Eyasioplopyitathyl-piperazine-I-carbonyl)-cyclohexyl]-benzenesulfonamide
(example 163) the title compound was prepared from
LoyaosN-pE-{piparazine-l-carbonyl)- cyclohexyl]-benzenesulfonamide .o mg
and tetrahydro-pyran-4-one (commercially available). MS(m/e): 461.3
by WAR 2007/082840 PCT/EP2007/050279 -86 Example A Film g g mg
coated tablets containing the following ingredients can be manufactured in
@Iﬁgg};gﬁ{g@@(}%mgrapredients Per tablet Kernel: Compound of 8.0 me
formula (1) 10.0 mg 200.0 mg Microcrystalline cellulose 23.5 mg 43.5 mg -
actose hydrous 60.0 70.0 mg Povidone K30 12.5 mg 15.0 mg
RS a5t ng 17,0 mg. Magnesium stearaie 1.8 g0 e
4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat: Hydroxypro ]yl
DF&MiHose 3.5 mg 7.0 mg Polyethylene glycol 6000 0.8 mg 1.£ fhg mg

Talc 1.3 mg 2.6 mg
Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0mg
Glycerol 85 % ' 32.0mg
Kaﬁon 83 : 8.0 mg (dry matter)
Titanium dioxide 04mg
Iron oxide yellow L.Img

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures,



Iron oxide (yellow) 0.8 mg 1.6 mg Titanium dioxide 0.8 mg 1.6 mg 5 The
active ingredient is sieved and mixed with microcrystalline cellulose and
wdheombskiaee is granulated with a solution of polyvinylpyrrolidopgda:psatetase279
The granulateis mixed with sodium stargh glycolate and
magnesiumstearate and compressed to yield kernels of 120 or 350 mg
respectively. The kernels are lacqu ithran aqueous solution 1
suspension of the above mentione %%gn 1@15.3\\/\/0 2007/082840
PCT/, PZQO7/0 02171190 t}187 E]? m§le B C stules ontalnlnégthe following
ingredients can Be ManUTacture %nmﬁrcon\l}esn iohar MARRER & liBnts
qﬁé?’@'}&&lﬂbl%@ﬁffpound of formula (I) 25.0 in a, Lactose 150.0 mg Maize
starch 20.0 mg Talc 5.0 mg 5 The components are sieved and mixed and
flled pnto dayfSatesudd §ize 2. Example C Injection solutions can havesthe mg
following composition: Compound of formula (I) 3.0 mg Gelatine 150.0
ngtd3befal dokvig Sodium carbonate to obtain a final pH of 7 Watgrdormg
injection solutions ad 1.0 ml WO 2007/082840 PCT/EP2007/050279 -88
EreropistalBoftarialin canaeies peniaining the following ingredients,ggf m o

be manufactured in a conventional manner: Capsule contents Compound

L IREMUA- 6332 M Yallpwwax 8.0 mg 14.0 mg
Polyvinylpyrrolidone K 30 100 mg
Magnestum stearate 10.0 mg
Flavoring additives 1.0mg

The active ingredient is mixed with lactose, microcrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.

The granulate is mixed with magnesium stearate and the flavoring additives and filled
into sachets.
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Hydrogenated Soya bean oil 8.0 mg Partially hydrogenated plant oils 34.0
mg Soya bean oil 110.0 mg Weight of capsule contents 165.0 mg

woGedatimapsule Gelatin 75.0 mg Glycerol 85 % 32.0 mg Kaiieh 8803050279

mg (dry matter) Titanium dioxide 0.4 rr]g)OIr_on oxide yellow 1.1. mg 5 The
active ingredient is dissolved in a warm melting of the other ingredients
and the mixture is filled into soft gelagip, gapsules of appropriate size. The
filled soft gelatin capsules are treated according to the usual procedures.
WO 2007/082840 PCTIEP2007/050279 -89 Example E Sachets
contgininghs.iedouing.ingrgdieRiscaR be manufactured in a
conventional manner: Compound of formula (I) 50.0 mg Lactose, fine
powder 1015.0 mg Microcrystalline celfylose (AVICEL PH 102) 1400.0
mg Sodium carboxymethyl cellulose 14,0 mg Polyvinylpyrrolidone K 30
10.0 mg Magnesium ste@rate 0 Nro’rl\ngd additives 1.0 mg 5 The
active ingredient is n'Nxgd wit de, micjocrystalline cellulosk and
sodium carboxyrpethyt tellose gt &a{gd%t a mixture of
polyvinylpyrrolidone in wa 5. The granulate is mixed with magnesium
stearate and the flavoring Bdditives and filled into sachets. WO
2007/082840 PCT/EP2007/050279 -90 Claims 1. Compounds of the

wgeneiral formula O

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

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

and lower cyanoalkyl;

R’ isselected from the group consisting of
lower alkyl,

—(CHa2)w-aryl, wherein m is 0, 1 or 2 and wherein the aryl ring is unsubstituted or
substituted with one, two or three groups independently selected from lower alkyl,
halogen, lower halo genalkyl, cyano, lower cyanoalkyl, lower alkoxy, lower alkanoyl,
benzoyl, lower halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower
alkylsulfonyl, '

~(CHz)q-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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R3ZS~N N, RI RZ wherein 5 R1 is selected from the group consisting of
lower alkyl, cycloalkyl, lower cycloalkylalkyl and tetrahydropyranyl; R2 is

woeterirdsiiom the group consisting of hydrogen, lower alkyl, gyeiopiewhr/os0279

lower cycloalkylalkyl, lower halogenalkylglf)yver alkoxyalkyl and lower
cyanoalkyl; 10 R3 is selected from the group consisting of lower alkyl,

7oH i s O . A
( Eﬂaﬁf ¥in MBI S QbliRL R ARSVASEEIR NG BVLd '%%\é%s mdeﬁﬁr)ll dently

unsubstituted or substityted with one, two or three groups ende
selecE IS oM %(Y#?Jra éﬁ?189\)’%?M&&S’ﬁﬂ%ﬁ}r;cé‘%ﬁolf’l‘é’ﬁ?&”“)x% lower
cyanegiyblohanzaitobopydohap atkatiopy dsddemzoyiylowarhalogehalkoxy,
lowendwelrgryaiikipweslkaneyaei QiR dhIaWR! walOHSHIRBY lor substituted with
-(CH%%n-Qetgvroogrglli Vélhr(;) einn gna %e%rcg (?gd wherein ﬁ%e F}S]etfr}?a% nng

is unsuebslii Uted oF substituted wi i‘é one,%wo%rfit e ré‘ ﬁlp alogen, lowe
indefetRmsHelk ¥k ree lnvar ey dryeralegen]. lbenep Halogenhiykenalkoxy
cyanan lweecyahoaiatkynwer 20 alkoxy, lower alkanoyl, benzoyl, lower
halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino and lower

alkylsulfonyl, and -NR'R5; R4 is selected from the group consisting of

Rishiagene levier alicklewarhaiogeanalkykHwer akoxvalon angiawel- 5-, 6- or

: i - sisting of.lower alkyl
e B O O R S B g ieces
PCT/EPD (785D 201 o5 HBKYT uihStIBest e s disstierebisintone,
two crithtetegroygis imdepeingentiy bsstectédfrarhstinvedaliyln halogen three

lowethalpopnRiil eXay Q1eWeHAKPIPNRY AlKRNAN IRDFM AV o,

halo%eﬂa Iccr):% an_qlllyc;i/vergl}é%ro alkyl. and lower E?eny’lalkyl wherein the

phenW HISg My B s bk BRSUb QR v ngloP B eRE R s

indeserfresmlyl.selected from lower alkyl, halogen, lower halogenalkyl,

Cyangeiloyenatiady. dawel pikagoih Desaphciwan balaagnalkmvitaid or

]owe Euq%girt%)t(gaa !Jk}y !ﬂne, two or three groups independently selected from lower alkyl,
lower alkoxy and halogen;

and pharmaceutically acceptable salts thereof.
2. Compounds of formula I according to claim 1, wherein R’ is lower alkyl.
3. Compounds of formula I according to claims 1 or 2, wherein R” is C3-Cg-alkyl.

4. Compounds of formula I according to claim 1, wherein R’ is selected from the

group consisting of

~(CHz)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 '

—(CHy),-beteroaryl, 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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or R" and R5 together with the nitrogen atom to which they are attached
form a 4-, 5-, 6- or 10 7-membered heterocyclic ring optionally containing

wazhwrthersaeteroatom selected from nitrogen, oxygen or sulfurp@gsgifsowtosero

group or a sulfonyl group, said heterocycli¢ ring being unsubstituted or
substituted by one, two or three groups independently selected from

|0W€rﬂl%k&,h§$%%ﬂ@ﬁ96&%&(h [P Bl YIRS IR R YARBYNA, Tower

lower alkoxy, oxo, phenyl, be , pyridyl and 15 carbamoyl, or being
condgir%saélg Irﬂ Héop gn%‘ﬁﬁg&% d%ﬂ% vl ring being unsubstituted or
substituted by one, two or three groups independently selected from lower

alkyl,s lowaipaiay crrdrhalegpRcandhpa Mareutically, aseenirRiSAlSH.) -aryl,
clenf 'rfy?s é‘, ?8@&”&'%% o sz? rtﬁ'é’%?ayl{ AR5 0{%3531] gnt% Gamd ‘6‘@32@ ! nu%‘;ééil%ned

3

ower a Compounds of formula | actordi claima 1 oF 2. whe
e restr HkbrecarewRs s dmsrlratrd Scurdinyeodrinhalogen, lower
Mh!gm:a]E{B_, iy aslebied:fryan da&;grm;:am@qw&hﬁ%@ﬂ asylzoyl, lower
WARSES KR4S, o e h oD MIRET GRS Ry cgﬂgfﬂ%%%%f%‘ﬁéﬂs&f%nyh

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

e AU o ENE PO NRIAMERAK YT D (RS R i

lower alkanoylamino and lower alkylsdlfonyl; and -(CH2)a heteroatyl,
RDREYLR ﬁ%?fé[n %F%%}}FdWﬂe%fhfﬁf‘egﬁ%wﬁdaf&ﬂvﬁﬂa%@cﬁ%}ﬁ@sﬁ&ﬂméawer alkyl,

o egans tioedhwitzamé ey ordhleecg gupsaiigé pewdealtty se lestedalikonoyl,

owsn i alnggsh A er NAlAGSRAIOH XA EAEXBARRING B RSver
%ﬁéﬁsgﬁOW?SZMO PCT/EP2007/050279 - 92 alkoxy, lower alkanoyl,

zoy(l),nl%\'/ver halogenalkoxy, lower hydroxyalkyl, lower alkanoylamino
and lower alkylsulfonyl. 5. Compounds of formula | according to claims 1

or 4, rein R3.is -(CH2)m-aryl, wherein mis 0, 1 or 2 and wherein, the, .
o T B R L RS LAY A T B orcrein R i
dfaldps ihelepavreniyrsitatio8.flom lowd vdiRytith o detertovpdring is
L{T@lﬂ%ﬂ*@f&/ |016Mh H@bl 'd@!é\{ﬁivﬁﬁaiwﬁl Xkﬁ!%ﬂ%ﬁéﬁﬁ?ﬁ&#@w&ﬁ%@@l@@lﬁéh from lower

z wer n Xy, lower roxya er alkanoylamino
R o B B TR TR alkanoyl
W@%ﬂ’n}é"@ﬁ %‘Wﬁ{@éﬁi weg hydroxyalkyl, lower alkanoylamino and lower
alkylsulfonyl.

8. Compounds of formula I according to any one of claims 1, 2 or 4, wherein R’ is
—(CHy)a-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 halo genalkyl, 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 -NR*R”® and R*

and R’ are lower alkyl.



phenyl substituted with one, two or three groups independently selected
from lower alkyl, 10 halogen, lower halogenalkyl, cyano, lower cyanoalkyl,
wdaueratgyy, lower alkanoyl, benzoyl, lower halogenalkoxy, Ipg¥efpa007/056279

hydroxyalkyl, lower alkanoylamino and_ICé\gl(_er alkylsulfonyl. 7. Compounds
of formula | according to any one of claims 1, 2 or 4, wherein R3 is
~(CH3Z), belernalfh VRGBT B LedrBlng B MRS S e DRIEORWL NG For
15 unsubstituted or substituted with one or two groups independently
% é:fgé from lower alkyl, halogen, lower halogenalkyl, cyano, lower
cyanoalkyl, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy,
lower yﬁrox alkyl, lower alkanoylamjno and lower alkylsulfonyl, 8. . .
c:om&?su G gy ﬁ%a&%hﬁ?ﬁ%@w%ﬁsyo%m ayms hrogl idressin R s
IrgBesalkgl-(CH2)a 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

5 unsub3tiiaed onsistiforte withanedives o ritlyreregropisn indepkh denttyin R is
isepeetsd dragylewst alkyl, halogen, lower halogenalkyl, cyano, lower
cyanoalkyl, lower alkoxy, lower alkanoyl, benzoyl, lower halogenalkoxy,
lower 25 hydroxyalkyl, lower alkanoylamino and lower alkylsulfonyl. 9.
Com@@.tm_@ll%lpa‘)&%m bl AReRHiRESR A O BR A laiMSadm? Pl WHRIGIAL R is
R?i |sq§>4rldy unsubstituted or substituted with halogen. 10. Compounds of
Formu "according to claim 1., wherein R3 is -NR4R5 and R4 and R5 are
lower alkyl. WO 2007/082840 PCT/EP2007/050279 -93 11. Compounds
of formula | according.to claim 1, wherein R' is lower alkyl or. cycloalkyi. . i

TSR e AT W6 G B S 1 1 I Ve R i

10 splheirddrRE el gioap aikysissngoCuheands wifalklimnideverdiygodigiaiicyl.
one of claims 1 to 12, wherein R'is isopropyl or tent-butyl. 14.
Compounds of formula | according to any one of claims 1 to 11, wherein
R' is l6y€loatkylnd < donpalnbscsbfdmg tia draceordifigdorarlytoré.ofherein R’ is
1slaidged. to 14, wherein R2 is 10 selected from the group consisting of
hydrogen, lower alkyl and lower cycloalkylalkyl. 16. Compounds of
formula | according to any one of claims 1 to 15, wherein R2 is

17. Compounds of formula I according to any one of claims 1 to 15, wherein R? is

lower alkyl.

15 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- l-yl)carbonyljcyclohexyl}-2-methylbenzene-

20 sulfonamide, '
4-cyano-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]cyclohexyl Jbenzene-
sulfonamide,
4-fluoro-N-{trans-4-[(4-isopropylpiperazin- 1-yl)carbonyljcyclohexyl - 2-methylbenzene-

sulfonamide,
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hydrogen. 17. Compounds of formula | according to any one of claims 1 to
15, wherein R2 is lower alkyl. 15 18. Compounds of formula | according

waamnygsare of claims 1 to 15, wherein R2 is lower cycloallcylalkylzPeo7/050279

Compounds of formula | according to claim 1, selected from the group
consisting of N- {trans-4-[(4-isopropylpiperazin- |-yl)carbon yl]
cyslahexyphénMetivylaenzen ﬂ'ﬁ@%&@@@ﬁdﬁ)@ﬁzﬂf@?ﬁ @aPbonyl]cyclohexyl -
1%@%&51{&* Sél—lilsao%&)é)ylpiperazin-l-y carbonyl]cyclohexyl}benzene-

su onainld%, i udro-N-{trans-4-[(4-isopropylpiperazin-1-yl)carbonyl]
myslahexy -2t pan sulfppasmpi 1?@4@@&& {98284 Qrimethylbenzene-
SP%I;{EIIEPI 07/0%,5%2 gg-%ﬁql-(&flu@ophg%l -N & e
ﬁrans- -[(4-isopropylpiperazin-1-yl)carbonyl] cyclohexyl }- methanesulfon
Eﬁnﬂi&l%o{%ﬂ'{&%aﬁﬂ&h@@@?}%ﬁ@g@ﬁ%-'Iyﬂﬁ%fggﬂyﬂc%%%ﬂ'@ﬁf&%enzenem
i&-%34,6-tr}{nethylbenzene- sulfonamide, 5

2, -H%Hfo?()-N-{trans-4-[(4-isopropy|piperazin-1-y|)carbony|]cyclohexyl}ben
ZeRRrSWf O{@@%Qﬁ{@ﬂimﬁf@ﬂ% iperazin-1-yl)carbonyl]cyclohexyl Jbenzene-
qﬁfﬁr}%rﬁ 4-isopropylpiperazin-l-yl)carbonyl] cyclohéxyl }benzéne-
‘sulfonamide,

BeREeEONHS RS PR HUARS-AA 4sinARIARY PlRerArNe 1 6aRA0Y
N-10c ﬁgl?hex u&%?g zene%ulfonamlde, N-cyclopropylmethyl-N- [tran
C&P&Q?ﬁﬁ’é p 8’&% Wi F-carbonyl)-cyclohexyl] -2- methyl-benzen

s g e Msgyel methyiNptansadais RG] -2-
e R e
RELYCL

i

cyclohexy

E@%ﬁf PRATRIfrans-4-(4-isopropyl-piperazine-1-carbonyl)-cycloh
]@W&Igp%o%yfﬂ{@tﬁﬁyk DePaRNE %96?1!3% £ iperazine- 1-carbonylj-cyclohexyl]-4-
N-cyclopropylmethyl-N-[trans-4-(4-iSop pyl-plperamne-l-car%on))ﬁ-cycfg

B Pﬂ%ﬁ’ﬂ‘&%ﬁ{féﬂwﬁbenzenewlfon amide, trans-N-

g é&%I&%P&B?ﬁHéYl&'ﬁW%H9—%'—’(918—'{&%%9y'lg}{ %8&%%1 1—26%5@% -cyclohexyl]-2.4,6-

trimethyvl-benzenesulfonamide,

N-cyclopropylmethyl-N-[trans-4-(4-isopropyl-piperazine- 1 -carbonyl)-cyclohexyl}-4-
trifluoromethoxy-benzenesulfonamide,

trans-N-[4-(4-cyclopentyl-piperazine- 1 -carbonyl)-cyclohexyl]-2-methyl-
benzenesulfonamide,

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

trans-4-cyano-N-[4-(4-cyclobutyl-piperazine- I -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- I-carbonyl)-cyclohexyl]-N-(2-methoxy-ethyl)-2,4,6-

trimethyl-benzenesulfonamide,



20 benzenesulfonatide, trans-4-cyano-N- [4-(4-cyclopen tyl-piperazine-

[-carbonyl)-cycloh exyl] - benzenesulfonamide, trans-4-cyan o-N- [4-
w(4ecyokabutyl-piperazine- 1-carbonyl) -cyclohexyl] - benzenespdfomemigeysoz7o

25 trans-3-bromo-5-chloro-thiophene-2-glfonic acid

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

dhansrerPreniothiiethisrhaneResebionic acid

[4-(4-cyclobutyl-piperazine- |.- carbonyl) -cyclohexyl]-amide,

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

-2,4,6¢fri SNf&? 't%gﬁﬁgdm&'&r@oﬁéhﬂbm%%f&fﬁg @i one of claims 1

6}'33 13% |so [ﬁpl%g)erazme-

car’bo yC 5 exy < methoxy ethyl)-2,4,6- trimethyl-benzenesulfon
amide, WO 2007/082840 PCT/EP2007/050279 -95 and pharmaceutically
acce‘ﬁﬁ%fﬁ%@gs%lﬁgrﬂf@%‘? Soriadess for the manufacture of compounds
according to any one of claims 1 to.19, which process comprises reacting
a compound of formula Il O AN~ Iis H2N N.R1 wherein R' is as defined
in claim 1, with an sulfonyl ide-of.th mula lll O R"-CI Il O
wherein R3 is as defined i 1, in the presence of a bage 10to
obtain a compound of the IA OLQ\ 0 N\%?rN N,R 12 R

wherein R’ is as defined in claim 1,
with an sulfonyl chloride of the formula TII

wherein R is as defined in claim 1, in the presence of a base
10 to obtain a compound of the formula IA

C{\ //O @ IA

»

wherein R? is hydrogen, and optionally alkylating the compound of formula IA to
obtain a compound of the formula IB

Ci\ //O O IB



wherein R2 is hydrogen, and optionally alkylating the compound of
formula 1A to obtain a compound of the formula IB O \i0O IB R3/S'A'N
N~R1 R2 96 wherein R2 is a group as defined in claim 1 other than
hydrogen, and if desired, converting thg;compound obtained into a
pharmaceutically acceptable acid addition salt. 21. Compounds according
to any one of ¢laims 1 to 19 when manufactured by a process according
to clatfemn X ipparmaceutanred i sbstiohstbenibusigtegompound
aadd@itlisig=to any one of claims 1 to 19 as well as a pharmaceutically
' / ' ical.co SItiORS . ;- .
e SR M tivion s
which are associated with the modulation of P13 receptors. 24.
Com ording t y. one of claims 1 to 19 for use as .
noranouun o aed YA AR YEATERS 1 P M Banutacnucg by
P eIaifRC tiNEd 6 2i8b 4k therapeutically active substances for the
treatment and/or prevention of diseases which are associated with the
modulation of H3 receptors. 26. The use of compounds according to any
one SfcllimgactstigfspmROiopa TR sia ddienPRd fereardintaamne of
caidion prehMentioribhdisphassanditbabreac@spatintearidtniidomatiiation
of H3 receptors. 97 27. The use of a compound of formula | according to
any one of claims | to 19 in the manufacture of a medicament for the
treatiie Mhafpaeyaintidrahpbediyinaqdiienic Whtialser eeeivit@ient and/or
dreaimentwia.leass nbiio 28, Hheaeil Acamaoing ALiRmlaL
according to any one of claims 1 to 19 in the manufacture of a
medicament for the treatment or prevention of type Il diabetes in a patient
who i Ming.tr ent with an ani-diabetic nt. 29, The use of
n coma o e L B MR UL PR sy g Btany
S HRIGRE ST a medicament for the treatment or prevention of
dyslipidemias in a patient who is also receiving treatment with a lipid
lowering agent.
25. Compounds according to any one of claims 1 to 19 for use as therapeutically
active substances for the treatment and/or prevention of diseases which are associated

with the modulation of H3 receptors.

26. The use of compounds according to any one of claims 1 to 19 for the
preparation of medicaments for the treatment and/or prevention of diseases which are
associated with the modulation of H3 receptors.
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27. 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.

28. The use of a compound of formula T according to any one of claims I to 19 in
the manufacture of a medicament for the treatment or prevention of type 1l diabetes in a

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

29. 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.

sk e s



