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WO 2008/119657 PCT/E12008/053192 -1 IMIDAZOLIDINONE
DERIVATIVES The invention is concerned with novel imidazolidinone

W%ﬁég&/@;‘v&? of the formula (1O O2 RS\NNROO R4 N RéT%I%J}%%/O:% 0

Ii' 1 R3 (1) wherein 5 X isNorCH; R'is Iower-alkyE
fluoro-lower-alkyl, lower-alkoxy-lower-alki/l, cycloalkyl, cycloalkyl-
lower-alkyl, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-lower-alkyl,
heteroaryl or heteroaryl-lower-alkyl, wherein a cycloalkyl, aryl,
heterocyclyl or heteroaryl can optionally be substituted with 1 to 5
substituents independently selected from the 10 group consisting of
halogen, lower-alkyl, ﬂu%‘ﬂﬂ%ﬁﬂﬁ’ﬁdﬁ%@fﬁ%ﬁkﬁﬁﬁ%@'
alkoxy-lower-alkyl and fluoro-lower-alkoxy; RZ is Tower-alkyl,
Lower-alkoxy-lower-alkyl, halogen-lower-alkyl, lower-alkenyl, cycloalkyl,
cycloalkyl-lower-alkyl, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-
lower-alikyl jihetetoatykonsete toai -towed salidpk oibgreis deeyatbakkyf,tashrmula
3_153 heterocyclyl or heteroaryl can optionally be substituted with 1 to 5
substituents independently selected from the group consisting of halogen,
lower-alkyl, fluoro- lower-alkyl, lower-atkoxy and fluoro-lower-alkoxy; R3 is
aryl or heteroaryl, which agQLQ[_hetero ryl can optionally be substituted
with 1 to 5 substituents in epe{?em f&d from the group consisting
of halogen, CN, 20 lower-alkylJluorg-lower-alkyl, lower-alkoxy and flUoro
-lower- alkoxy; CS/21.1.2008

O
R4 N RB
RSA/ iRg
B 10
R "~ R
R_7’7 >‘(3 R'M
R (1)

wherein
X 1s N or CH;

R is lower-alkyl, fluoro-iower-atkyl, lower-alkoxy-lower-alkyl, cycloalkyl, cycloalkyl-
lower-alkyl, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-lower-alkyl, heteroaryl
or heteroaryl-lower-atkyl, wherein a cycloalkyl, aryl, heterocyclyl or heteroaryl can
optionally be substituted with 1 to 5 substituents independently selected from the
group consisting of halogen, lower-alkyl, fluoro-lower-alkyl, lower-alkoxy, lower-

alkoxy-lower-alkyl and fluoro-lower-alkoxy;

R* is lower-alkyl, lower-atkoxy-lower-alkyl, halogen-lower-alkvi, lower-alkenyl,
cycloalkyl, cycloalkyl-lower-alkyl, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-
lower-alkyl, heteroaryl or heteroaryl-lower-alkyl, wherein a cycloalkyl, aryl,
heterocyclyl or heteroaryl can optionally be substituted with 1 to 5 substituents
independently selected from the group consisting of halogen, lower-alkyl, fluoro-

lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

R’ is aryl or heteroaryl, which aryl or heteroaryl can opticnally be substituted with 1 to
5 substituents independently selected from the group consisting of halogen, CN,
lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

CS/21.1.2008
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WO 2008/119657 PCT/PP2008/053192 -2 R4, R5, R6, R, Rs, R9, R10
and R" independently from each other are hydrogen or lower- alkyl, or R4

Wé%loglﬁ,r&pound together, or R6 and R7 are bound togethe L%I;i”?sqgﬂ%

R9 are bound together, or R10 an R" are bound together, to orm a ring
together with the 5 carbon atom to which they are attached, and -R4-Rs-,
RB6RR'RERE, RO Rintl/br DR hirkcpis: 4@ Hiz froen Saah d phhanmedeutigallyr lower-
acceptaipg salts thereof. Further, the invention is concerned with a

proces 4for marll)%t,lac&l%ocfe th,eora and 4 Ip QDU n%l lp 0e:t macel]!{u%%ldR are

prepara iGNS WthF] contaif] %uc ,compounds g5 wel
these dBHpOIRIEETSY & protBctivs B@%W@é&amw%@@amgmthm with the
Liver-X:RRbeaptors (d}.XTRﬁ)l areymenbersedf thel rRiCiear 1Srmopr’reéepidror
superfagutyz Thg R{éﬁ%?re activated by endogenous oxysterols and

glucose and regulate the transcription of genes controlling multiple

t T e alpha and LXRbeta, have been
e Bt%%e?% sy %yéogex}?eg%llgﬁg% 9:1033 15 45; Song, C. et

al P a8, ’}ﬁtl ad SCIt:iJ Se\s %994 gél'd]\':\% g;}r%)cessfo or 1%anlls Ilillll]:) qﬁ‘t‘{;%“c?r%e above
expresse whife L %ﬁ%p a’is predominantly expresse in‘chole
RISERBBREM G SRS VG B T TN PR b ERBL AL BHhEoERPUNds as well as the

macriophageniie hdRsmiedulatecvanéphefiphysiclogicghrespanses
including regulation of cholesterol absorption, cholesterol elimination (bile

acid synmests)ze@@@té&amm@@ @f@H@lﬂ&@@ﬁf@%ﬁ@@ﬁhﬁfﬁhHﬁau&sqyéaﬂo
@%Fﬂﬁﬁ Eeﬂ&%&o’ﬂth%by g{éér he Lé()g als ar EOH.I[I%QJ 118"(:)% aenncfe reoufate

olism, choles met Sm in the

cose meta

E!éqm%}sa H%ég ﬁéﬁ%ﬁ%ﬁ%&ﬁ%&&%ﬂlﬁﬁf@ﬁ%a’tBHAWXﬁfé[éfﬁéngPes’
tisRapbs (GelERiggahRe étal.dGetibdddWilife PIcit 2006:n63LER41539. 9:1033-
@‘ib%hhadf Qt &l M@Wﬁl%@@@@ﬁ%@ﬁy l@ﬁ@ryl‘;ﬂ@ﬁt@@q NAVR QW is ublqmtouslv
concent ations asma ensi | el

liaens chppiasma el Aenaty Ropreien holeserol U0k Qe
Vé%br %Fb‘é Ia\f?a §ﬂfﬁ9f5té6"é§%ﬁfo%ﬁﬁé?¥‘6‘f<tﬁ‘é3§%nggé L&ﬁ’ﬂ BIArSHAeYREFLY of
faotoebofiatlinfipenss HOLIG develd(Millef Nibled:ipidatkorids; 9hdhl)erol
3_Iﬂﬁ1H§9Eﬁﬁ'§y§ef‘i@§té?ﬂt@sﬁplm@ﬁ'i‘éﬂ%%cgﬁ@m gﬁJQL@el@ﬁrB?R%@%ﬂ@F@ @ues via

revers cholesterolt ortﬁ er1 J.S. and Shah, P |
AT D08 S8 1547 IO DL 30 e B EOOA B Ehchagtesgin gcose
ﬁ@ﬁ%@ﬁb@ﬂﬁﬂ@%%@é@mmm REacdPhagiéferentiation and apopotosis,

-inflammation, and infectious diseases {Geyeregger, R. et al., Cell. Mol. Life. Sci. 2006,

63:524-539.

About half of all patients with coronary artery disease have low concentrations of
plasma high-density lipoprotein cholesterol (HDL-C). The atheroprotective function of
HDL was first highlighted almost 25 years ago and stimulated exploration of the genetic
and environmental factors that influence HDL-C levels (Miller NE., Lipids 1978,13:914-9),
The protective function of HDL derives from its role in a process termed reverse
cholesterol transport (Forrester, ].S. and Shah, P.K,, Am. J. Cardiol. 2006, 98:1542-49, HDL
mediates the removal of cholesterol from cells in peripheral tissues, including macrophage
foam cells in the atherosclerotic lesions of the arterial wall. HDL delivers its cholestero! to
the liver and sterol-metabolizing organs for conversion to bile and elimination in feces.
Studies have shown that HDL-Clevels are predictive of coronary artery disease risk
independently of low-density lipoprotein cholesterol (LDL-C) levels (Gordon, T. et al., Am
T Med. 1977, 62:707-14).
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foam cells in the atherosclerotic lesions of the arterial wall. HDL delivers
its cholesterol to the liver and sterol-metabolizing organs for conversion to

WB E%&%q ghgmnaﬂon in feces. Studies have shown that HDL- &:&ed)f%%q e 102

predictive “of coronary artery disease rlsl% independently of Iow-densi
lipoprotein cholesterol (LDL-C) levels (Gordon, T. et al., Am 35 J Med.
1977, 62:p0Eedd thA 20081 11060 :RET, pSERﬁ@ﬁ&iQﬁBﬂn@&m&Ahmegel@ and

thasstimated agsradiysted m@%@%ﬁw,g ANEH 9&%99%3 %ﬁ—g%g A
0

ol etr Wh have HD%E&?f SS than /dlé5816% males
ema e% RESst: cPeauEst h%SE UPFER e&&ﬁ‘% &g in various
flesatene Wit IoeTsinReabsE feafation ]+ itvesEr tHinitdstariapeuti

wofavasbbietsidgraiiects limit the therapeutic 5 potential of this approach.
It has been observed that as many as 90% of the 14 million diagnosed

type 2 diaheicpatigptsdn immgﬁyﬁw@s&@@v&m;gneqaﬁbmgpd
%J?b%t‘cpr o '501“% o MRea S’%atbe“c %%“%‘éﬁv aé’&%e ¢ T@a hig ortion of
o) af évgfeﬁ) of

concentrations O roteins. avé’s own t

{3b8 TABIRE &awzta gy @?%qﬁcargbét@mfﬂlawmwrﬁfwiles have shown
wamen pidvelcatesofor laDib@estet 60-mMglidinarel 31 Ys%and didBetianadamd 44% in

RBke, <rBe maidhare 23% ang 1106 In.dipkelicimen and YM@@B‘E‘, C < 35 mg/dl
resgggtlve by, R}abegs is a dlseas in which a patl nt' T)k}%ﬂlt ntrol

q‘fucoseﬁievels i BISEE ¢S g?éﬁ%eg%%gréﬁ%%’ ?UVSP& %%e tweas‘3 in which
Pe!%*}ilfﬁéé WitH “étéch%ﬁf@k SHaIsa Lerylsen |béﬁaéé%é%<(r|w)i %eawéecsﬂ Redtisbn-
inspHinnctependepbdiahetds mabius INDDBMY)ard indisHeesnBIOWA Ao called non-
ﬁiﬁk&&@@eﬁ&%rﬁfﬁﬂ&é@ﬁ&ﬁ&& PRYIS RIS fbﬂ&%%ko@e%q %Mrk%%fh@cﬁ@@o % of all
fﬂ pancreatlc Ise?t Laﬁg:1 er anshié)lr;[tlnue to produce mieu in..Howeyer,
PHlgB brghE S qeRBHe %H& @NGRGaP RS fibkgserhans
tisstisuesh wméupfof@uh@ rEsistantalto irsatinrstnsdiatiosurhes horlymainly muscle,
soatimbsdipcempensaleiky appe@tu@iﬁ@ rdsiphysiolegically highulevets afhe body
insHlin,vhich Atimately. TERRARS: m% %gﬁérk?[e%% %@%@éﬁn dUGich

to exh stion and fall 20 pa cre c ins oducing capacity.

Figaas e 0 méfaﬁ?é&fﬁéﬁégﬁﬁﬁréﬁa%wa@%%@a YWthfailure of
mmnlplélcmmbrbimwsqmg:mamgﬂngmm rEgisiancerdystigidemiastabolic syndrome
Béﬂé@ﬁ%@ﬁiﬂﬂa ﬁﬁd@ﬁt@&@hﬁyﬁa‘mg@ handinfammateyatheroselgiRsiSia,

Eg?] 2 firsthin Qél&o‘%éé[“?ﬁt % unc¥§!i'lg%{/‘%'89?"ﬁaam”r% Jabeles, at present

erally |nv0 ves a low-fat ucose et exercise and Welght

Ioss wever, com liance can 25 be moderat d as the disease
ot R B e R e e R
Heobesarowit! Apilmoaineaing sy emscsacndweigingsant fseatss-appliance can

dy%bﬁﬁmaaﬁhds hiypoglyee prigzehiigs cegnsuianyleaso eattasiulic Geficiencies
Ek%Hljﬂ‘e%QééE&?{%m lipid-modulating agents such as statins and fibrates for
dyslipidemia, and hypoglycemic drugs, e.g. sulfonylureas, metformin, or insulin sensitizers
of the thiazolidinedione (TZD) class of PPARy-agonists, for insulin resistance. Recent
studies provide evidence that modulators of LXRs would result in compounds with
enhanced therapeutic potential, and as such, modulators of LXRs should improve the
plasma lipid profile, and raise HDL-C levels (Lund, E.G. et al., Arterioscler. Thromb. Vasc.
Biol. 2003, 23:1169-77; Mitro, N. et al., Nature 2007, 445:219-23). LXRs are also known to
control the efflux of cholesterol from the macrophage foam cell of the atherosclerotic
lesion, and agonists of LXRs have been shown to be atheroprotective {Joseph, $.B. and
Tontonoz, P., Curr. Opin. Pharmacol. 2003, 3:192-7). Thus, modulators of LXRs would be
effective treatments for the atherosclerotic disease which underlies the cardiovascular
morbidity and mortality of stroke and heart disease. Recent observations also suggest that

there is an independent LXR mediated effect on insulin-sensitization in addition to its role
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of the thiazolidinedione (TZD) class of PPARy-agonists, for insulin
resistance. Recent studies provide evidence that modulators of LXRs
would result in compounds with 30 enhanced therapeutic potential, and as
such, modulators of LXRs should improve the plasma lipid profile, and

@f@dﬂ@ee&dﬁv@dﬁl&l@neu {E.,G Batl dlh cArteoascles: Mhtosb THastXBiabdutators
sﬁ%%@ﬁgf Me} e'bh Eﬁcaég%M?&PQZm %%@&Qﬂ%ébgkﬁéléﬁemm

also nown contro ux of tholesterol from the macréphage fo
adé@l%ﬁﬁﬁ%ﬂ%@%@lﬂ%‘?%cc%%?&ﬁe R UGTHEREGPI%Rs have been shown
to be atheroprotective (Jose h, S.B. and 35 Tontonoz P., Curr, Opin,

Pharf$cBeveberinpotasst e disrRsmdiare Brendeunddoibine e ttive

seleeatanenisae heraiherosaierolic isliaaase autfichede dipsahed LXR beta.

b gy ond
BT EHBECSA PSR ST AR AR R R OO pidemia

 arsithbobptetediiond@easisGretdareBidnCAdhm ol 7810 1d ra)rPhuds of the
.dlﬁ%%ﬁp@%t%%rﬁﬁﬁ&§%§ m%taﬁﬁap&aﬁwsde@@@@z ounds

alsm

protec on, wit ional effect di Sl £
'allégf‘{rfpareg ocurrerr?te;?ér)éples Egv F]eov;jg A ?ﬁ%t 5 %EL] 8 §J s 0

dippases madehregRICEURRR 7 ARk épeﬁﬁ/ay m{a@wﬁpﬁ%ﬁ&@@
inbleide O ceaetViatil X R hiphaaod iR pheiaul ChriseddBhtvhdhotestdrigh LDL-

d%‘?&%ﬂﬂ%ﬂ&%{&&é?@@c nge:%sgb%ﬁﬁ@lﬂmxﬁﬁﬁulml BAaLteBdiabetes

herosclerosijs is duced le multﬁl facets combined S|Pngem|a

mg uéh‘&’l%%‘?éﬁlb‘fﬂ @&?aé?’é Wea %fesse%er SOy &P Gy rmatory
discsspouritssablitls, iosksstifis, wév&%#@ﬁmﬁ@é@ﬁmaﬁ@uﬁ&omm other

| uﬂﬁﬂiﬁéﬁ% t@ithecunNpRURds dtHalteas knowivinathfdinHagyCasmponent such

Neielaieeediacd i e caiment aadiproptas i eldipaasra WRIGR A«

eta agonist iseases
cqma@édm‘fb & 1&?}8?5’%%‘% S T B D AL scases such
2HIV;cholesterdl tughylBis-of hetesterol, auh drbedleddiie disergantss disease) forms

ofighetes dpasticutasly non-insulin dependent diabetes mellitus, metabolic
syndrome, dyslipidemia, Alzheimer's disease, sepsis, and inflammatory 15

dlseaé%%e%sﬁlgggﬁmza%ﬁm@%a EholestasisMiiesisial e, ivalave

psoriasi fthes n, and diseases_ that
ol S R IR Tt LTS e e A g B o7 e
cmpam&im@dmw%@mwgmn&eer&Wém%mev@esC@m@whds
cshimaiscdoswraanibeizadied tepiReljiol infoti DR disasErs euchoaads of

cpSEncer a0 pLgD i o seecllah assionepiad fmgestargarat

ar degeneration. Other compou dﬁt
C?@Hﬁ@%éﬁ&%?él‘%??&ﬂﬁﬁé‘%%‘&%‘?@%éf& FANVRE TR fudhF B g ﬁ%’ ted
sdleciviiDi03YeRdibs)atiowsvigy, there is still a need for new

i According to a first aspect, there is provided compounds of formula (I)

1 ;'o
R \S/\ )'k R?

/I "N N~

o
0
4 8




compounds with improved properties. The present invention provides the
novel compounds of formula (I) which bind to LXR. alpha and/or LXR
beta. The compounds of 25 the disclosure unexpectedly exhibit improved
pharmacological properties compared to the compounds known in the art,
concerning e.g. metabolic stability, séectivity, bioavailability and activity.
According to a first aspect, there is provided compounds of formula (1) O
O30R~-S2 NAN~R 001-krR8R6 R9 R6 NRio R~XR 35R3(l) -
wheiiHerein X is N or CH; R’ is lower- -alkyl, fluoro-lower-alkyl,
lower-alkoxy-lower-alkyl, eycloalkyl, cycloalkyl-lower-alkyl, aryl,
Aryl-lowekalk{IHheterocyclyl, heterocyclyl- lower-alkyl, heteroaryl or
heteroaryl-lower-alkyl, wherein a cycloalkyl, aryl, heterocyclyl or
Réteroagy.bﬁanmyigrfaibt@aas\tmﬁmedaw&ham@x@wbsﬂw]em&ycioaikyl

ind
:‘Inuoergel wer a [{ Iower %ﬁr(])xy, 1owgrp%&"%g% \i\%% a?é\y? 9% %ygr?o er-

alkoxy; R We REféRI\fE RO o\warEmly haldgst ﬁ)w&l%&snl aryl,
lower-dikenyty dytloditdreyelaalkpptimelabey ksl naey soter-@lEydyubstituents

heteroqy&é;slenaaﬁagpga{ebfb% a&%y%r&@%mw&ﬂg Bpr@igg&{' ew&r 3&9{'
Wherel ycIoaI lk?falgl hetuaggg | or heteroaryl can pt

substlt % ubsttieRtS Indeperftehty ‘T@Et@ 5f t Eoﬁ?olﬁ’ er-
conssﬁﬂg}?@ﬁhalogen, lower-alkyl, fluoro Iower -alkyl, lower-alkoxy and

fluoro-lower-alkoxy; R3 is aryl or heteroaryl, which aryl or heteroaryl can
Rptionallyovesubistifuted:withoxy-lower-alkyl, halogen-lower-alkyl, lower-alkenyl,

cycloalkyl, cycloalkyl-lower-alkyl, aryl, aryl-lower-alkyl, heterocyclyl,
heterocyclyl-lower-alkyl, heteroaryl or heteroaryl-lower-alkyl, wherein a
cycloalkyl, aryl, heterocyclyl or heteroary! can optionally be substituted with 1
to 5 substituents independently selected from the group consisting of halogen,

lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

R? is aryl or heteroaryl, which aryl or heteroaryl can optional.ly be substituted with
I to 5 substituents independently selected from the group consisting of halogen,

CN, lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

Rq‘, R’, R6, R, RS, R9, R and R independently from each other are hydrogen or
lower-alkyl, or
R* and R® are bound together, or R® and R are bound together, or R® and R® are
bound together, or R' an R'" are bound together, to form a ring together with
the carbon atom to which they are attached, and R-R°-, -RO-R7- -RE-R%- and/or
R'-R'- is -(CHa)2-;

and pharmaceutically acceptable salts thereof,

According to a second aspect, there is provided a process for the manufacture

of compounds of formula (I) as defined above, which process comprises

a) reacting a compound of formula (II)



1 to 5 substituents independently selected from the group consisting of
halogen, CN, lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and
fluoro-lower-alkoxy; R4, R5, R6, R', R5, R9, R10 and R11 independently
from each other are hydrogen or lower-alkyl, or R4 and R5 are bound
together, or R6 and R7 are bound togéther, or R8 and R9 are bound.
together, or R10 an R11 are bound together, to form a ring together with
the carbon atom to which they are attached, and -R4-R'-, -R6-R7-,-R8-R9-
and/or -R'-R11- is -(CH2)2-6-; and pharmaceutically acceptable salts
thereof. According to a second aspecg; there is provided a process for the
manufacture of compoungés; of formuld (1) as defined above, which
process comprises a) reacting 8¢ d gfformula (I1) -4b- O R'~O
NA RZ 00O OH (ll) with a comipound of formula () R4 HRs N R5Rs
Rs Rio R7 X R11 3 R (lll) or b) reacting a compound of formula (IV) O
AHR SANOO R4NRS8 o

OH (1h
with a compound of formula (1I1)
4 H 8
AN N
R™) ER
6 10
RR7\>§< o
R’ (1.
or
b) reacting a compound of formula (IV)
g
/I N
O O
r N R®
RY—" R’
R67\ R
R )|(3 R
R (IV)

with a compound R*NCO,
or

¢) reacting a compound of formula (V)



RsSRs RR'o'X" R13RR (IV) with a compound R2ZNCO, or c)
reacting a compound of formula (V) -4c- O HN"k N-R2 O 4 R$ R5 N R9
Rs R10 R7 X R11 13 R (V) with a compound R1SO2ClI, or d) reacting a
compound of formula (VI) O 1/RO /S~N~NH 00 R4 NR8 R5R9 R’
R10 R7 xR R 11 3 (VI) with a compeund R2LG,

X
2
\—¥o
4
5N

R R®

RN NJth
R5”7\ R
R? )l( R11

R’ V)

with a compound R'SO,Cl,
or

d) reacting a compound of formula (VI)

with a compound R’LG,

wherein R, Rz, R? LR, RS, RG, R7, R.S, Rg, Rm, RM and X are as defined above and LG
1s a leaving group.

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

According to a fourth aspect, there is provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutically acceptable carrier

and/or adjuvant.
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wherein R1, R2, R3, R4, Rs, R6, R7, R8, R9, Ri, R" and X are as defined

above and LG is a leaving group. According to a third aspect, there is

provided compounds as defined above, when manufactured by a process

as defined above. According to a fourth-agpect, there is provided

pharmaceutical compositions comprising a compound as defined above

and a pharmaceutically acceptable carrier and/or adjuvant. - 4d

Accordihef t6UrgitA %g‘g@bﬁ§ﬁé¥éh§lﬁr§mﬁd%ﬁpm§@5&déﬁﬁmm for use

tortisRpasiberape vissagidve substances. According to a sixth aspect,
there is provided compounds as defined above for use as therapeutic

active SHISSEIRB LB frpsthdhtraneRip pidshstee widlise dsdssdribhve for use

aseh&apodiaied bybdiai i}@r@ﬂg@éa%&pﬁ@/@%ffﬁdéﬁg%ridé%égegwhich are
se\églz;%ﬁﬁgect there is provided the use of compounds as defined

ai e%%?ﬁﬁ@l‘?%?ﬁ@éﬁs&%éﬁ@féﬁﬂﬂe therapeutic and/or
prophylactic freatment_of diseases which are modulated by LXR alpha

and/or ‘%(CISF & %gapsfﬁ\é ggﬁ%%c%iﬁ}é]\éﬁ% 5&5?&%?3%%6&3& fH&umgounds as defined
pRavidEY trenisearticsrp indicras elsfine thelbebpvsiforth@ppeparatiotic treatment
of diedicamants des theitherapepticandisnpiepby BRYC ireatpentf

increased lipid levels, increased cho_les'gerol Ievels_, low HDL-ch_oIest.eroI,

high L%UGRE Hl%st@ 1] eﬁ%ﬂﬁrﬁ?%@ﬂoz‘i&%@'ﬁe@%%déjd&lﬁ@ y %}o 39 [B&.lllﬁds as defined
E%e V%qg)?r]%edl?beatr%% meo%:tus, .metabolgggéndrome, dyslipidemia, sepsis,
RHAMIMAtory (IRAALSE ShHBRHSHL thibLaC LRATaREas B RoRtRpDY lactic treatment
phiereatedsipiddrestasinatabed lsictisrobis efshlivEi) psdridsiserdh high LDL-

&lzhsionel, attliseadedmrasesimnprayable £RoHIVEHRSIRM I N IRA0C Rl itus,

f macular.degeneration, inherited forms of macular, )
B BB teen Bshat hseaes, s
TEHGHiRs eléfhineR i iset ilentasinlebthatk vandlibrofiseotHbativanipgoatass,
wg@m@mﬁﬁﬂmdﬁammmﬁmm @'Im,r%iéfh%@l@ ei@fe related

Jower'. 2 t0.mean a group consistin ,
e L A AR R RA: targaaes
Wgﬁﬁ‘en" refers to fluorine, chlorine, bromine and iodine, with fluorine,
chlorine and bromine being preferred. The teen "alkyl", alone or in
combifatisis aHrve inghsaiss, thecie iwrdnardnhistne Susrsstrighttchiflinstrate and

definovalentsatigratdd aliphatih O yarocaRend adicalafapa e teate YO herein.
2008/119657 PCT/PP2008/053192

In this specification the term “lower” is used to mean a group consisting of one to
seven, preferably of one to four carbon atom(s).

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

2

The term “alkyl”, alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
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5 carbon atoms, preferably one to sixteen carbon atoms, more preferably
one to ten carbon atoms. Lower-alkyl groups as described below also are

Wgrﬁ.’f{%r/ﬁg&,kyl groups. The term "lower-alkyl", alone or in cogﬂg&;&g&w&%z

other groups, refers to a branched or s_tré';li_ght-chain monova

radical of one to seven carbon atoms, 5 preferably one to four carbon

atoms: dthisstgnwtdsatiyther exemplifiedinn suchsadical$@s -andiine ethyh carbon
RTBERRY o IRQRIRRY kL BRUtY ySs kit BQH%@Hq_lwgru%@réd%%ﬁ-géwbgmups

can be substituted; e.g. by 1 to 5, preferably | to 3, halogen. "Such groups

are refaiieck 8250 QRL BIY  HamRieR of bARgen dqerliv, o
%rroups are e.g. chlororethyl or |odopropé‘ roups. 10 The ter

BaBroad WetEnehi- rardriane il gistisd Wi BrsTRBABDEP atoms,
mefiplyisubstitutedr watbr duerones. Eramplessobfiterestomplifalkylygrodpsdicals as
eByY- B HR. pRF2HisG3p ERAGHR, CRHGHD 2y (GRBIROH and

CF2H-CF2. The term "alkenyl", alone or in combination with other groups,
stands ight- i : resi risi
¥ |effagié“%éif?g?&L%%%??}?%@ﬁ?&f&éﬁé@?@ﬁ%%ﬁé Sheceer
1R VNS ST FRIR RS B B A or BPAURE Ag RS CRIBR -k
EESitRSe o APy Eenol einfe bovsd dngr eigto 7, preferably up to 4 carbon
atoms, such as e.g. 2-propenyl. The term "amino”, alone or in
combinBtiorysigfifies dorimally} Sederdary eer téitihgraminehgiouap mono- or
honegs m)sthlﬁ-ffzeiar%ﬁrﬂatlﬁmle.vwiialﬁaﬁe%mugpama%mmgﬁ%@uI%Od;.-e c.g. CFHy,
1 or tituent e tertiary amino group
gﬁﬁ%@% 5%#&%%(5?@@'%ﬁé@#ﬁ%@%@%ﬁ%@bstituenw or the two
nitrogen substjfutents_ together forming a ring, such as, for example, ,
-NH2, [ FHetfiyiarfiig et R o EEtRg RIS RERY BARiostands for a straight-
nhethydrdihylamihioypyrrolidinrtsidver iperiding et dhectbomd aydloatioyt?,

Eﬁ@%?aﬁ?ﬁg“ﬁﬁﬂ%’ alens.eahacysic 1adio) oL 2R eatRon AP AIOMS:chain or

referably 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl,
E%HEBE%%}I?H%CW&%ﬁ%‘%&?fﬂ@%’éﬁﬁlgﬁk&?ﬁ%@%@d‘ﬂ%ﬁar&ﬁ) Refgrably up to 4
whbeeintRnis antabsd.¢Thetepamyllower-allcoxy" refers to the group R'-O-,
wherein R' is alower-alkyl.. The term "flu oro-lower- alkoxy" refers to the

group RiQerivherigiio R disHduartr S0-omealkykixarapasmefy, secondary or

flyeroslowersalles HORAS A & 8 G 21?811%%“69 5533 amino group
CF3CH2-0, CF3( le)#g ,(%3)2(:#—0, and CF2H-CF2-0O. The term
64’8 %ﬁ‘ﬂ

“gikyiane pligtat 7Y BIAREHEH ARV AR S SHAFARER TV g two
siiptyatier Wyideocadvy gronpatkyteudettasbtsratbaisypréfegbly biota@nts
CRABr-ARMEg a ring, such as, for example, -NH,, methylamino, ethylamino,

dimethylamino, diethylamino, methyl-ethylamino, pyrrolidin-1-vl or piperidino etc.

The term “cycloalkyl” refers to a monovalent carbocyclic radical of 3 to 10 carbon
atoms, preferably 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl, cvclopentyl, or
cyclohexyl.

The term “alkoxy” refers to the group R’-O-, wherein R’ is an alkyl. The term

“lower-alkoxy” refers to the group R’-O-, wherein R’ is a lower-alkyl.

The term “fluoro-lower-alkoxy” refers to the group R”-O-, wherein R” is fluoro-
lower-alkyl. Examples of fluoro-lower-alkoxy groups are e.g. CFH,-O, CF,H-O, CF5-0,
CF3CH2-O, CF3(CH:2)2-O, (CFg)zCH-O, and CF;H—CFQ—O.

The term "alkylene" refers to a straight chain or branched divalent saturated

aliphatic hydrocarbon group of | to 20 carbon atoms, preferably 1 to 16 carbon atomss,
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BIIRNe

WO 2008/119657 PCT/EP2008/053192 -6 more preferably up to 10
carbon atoms. Lower-alkylene groups as described below also are
kylene groups. The term "lower-alkylene" refers Telg)
chain or g%nched divalent saturated aliphatic hydrocarbon g?gﬂ%ggﬁ{%@an%
7, preferably | to 6 or 3 to 6 carbon atoms. Straight chain alkylene or
lowersati{yteble graop$ arebprefemed Lovidiealerlantamdtyralendgarived below also are
pombloatian felales [0, RRRERY] QI HambHIKGTQHRs (REEfRMRY 85 or branched
ghe %I roup, vgihl can,0 |onagllljy be substHlted7b I ,[to % refegablg/ 1 éo
walentsatutate z%ﬁg afic hﬁé‘ocal QRG-S to 7, prefera ifp{.to Qr 30 carbon
, Su stlﬁj_en S independently selec rom the grotp consisting o
FREE- ATkl 2l vweriad ke e drjeet - Hythaoe S ro R S@IE T4 1fHiFRS,
aminocarbonyl, carboxy, NO2, dioxo-lower- alkylene (forming e.g. a
benzddiexsirgroup), Hoercalkytsuibmd iamirdsufonibe lpheayl@ naphthyl group,
@?ﬁ%@%@%ﬁﬂpﬁ@f}(ﬁ@@“ﬁﬁl ,carb@ﬂl yella@tl@mlﬁ{y a&lgdlﬁama@wbw kboloWFeferably 1 to
0 rban uorp-lower-a uoro-lower-alkoxy, _allcvl. lower-
s mr gl owe
pHetarraalassn Brereme - Sub Lt te HAGHRR VAT aifkkyN O2 dioxa-lower-
fHligtentolfemaliyk. € Ntendolbiwer-gtogxy dawbonytyBuithelmorneparifogroUpser-
caR Rrsierablyhe-substitwed re deseineghelovs inithe Jescritien a8 bonyl,

~laims, 15 term "heterocyclyl®, alone orin combination, signifies, a
e R
Retaibeyel O e ds Ateriare tidmotel Hétaic! sthriE Uppstarabrisse tver-
thkek fselected dfrafhittdgen) bxygerlangadlphyl. FExhanples: ofrguglvups can

hRIRIQEKCH gioURs e PiRsfinyb AReIREARYFAidinKy Apidazolidinyl,

pyrazolidinyl, pyranyl, morphol.inyl and oxetanyl. Preferred are piperidinyl

20 andpyranyl ARG RECIRIEA DECIGYEIYL S AN ORYIAN: Ay partilly
heterogyc grou$n may ‘optionally have a su,bstltupo% atternas 1
yasHpEadhrie ! WetHRECo M Mt tH teYm S PO Ehtidtidbrantains one or more
hetexocymiy, gretepsbtaonprefdratshstiecddstitutedragedescrifsedibbiolpligr.

the gereriptionand-clrims Jbeierm helamayy lg}r}e@‘ﬁ&%ﬁq,%@mmaﬁig 5

to. 6 membered monog: c\ic rin Qr 9 to 2q.10 membere b|1;¥cflic_ring o
irnidazolidinyl, pyrazo V1, pyranyi, morphdlin %dn oxctanyl, Pfeferred dre piperidinyl
Which ¢an c}(f)n%grlse 63 atoms s ecteJ rom nltroggn, oXygen

ARAIOF S HUO R ETRID PG FRATIN 54 Ty P TN 39 Fasiyar v
thienyttidseXalald acxbzolyljoxpdiazobd desidazd lydriyrokdnpyrazolylith the term
trigzolyl, telrazaby, nthigzgll ispihiazaly L2 3sthindiazalvhied as described below in
%ﬁn&g&%ldaon/I, mld%l}/l.’ indazolyl, benzoisothiazolyl, benzoxazolyl,

gale3s]

benzmsoIB(azoFyIf,d Gf—ﬂw|esho[3,2-c]pyridin-4-yl and 30 quinolinyl. Preferred

LSS BIA, I S R JR U
ahchebusdtazoi. o eterdaryh group ntay dptidnadnhsle adibstinitiogen,
PRRM A% eSEHIRE, such as furyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl,
isoxazolyl, oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, benzoimidazolyl, indolyl, indazolyl,
benzoisothiazolyl, benzoxazolyl, benzoisoxazolyl, 3-thieno[3,2-c]pyridin-4-vt and
quinolinyl. Preferred heteroaryl groups are pyridinyl, pyrazinyl and 3-thieno{3,2-¢]pyridin-
4-yl, particularly pyridinyl. Other preferred heteroaryl are benzo[d]isothiazolyl and
benzooxazolyl. A heteroaryl group may optionally have a substitution pattern as described
earlier in connection with the term “aryl”. Furthermore, heteroaryl groups can preferably

be substituted as described below in the description and claims.

The term "leaving group” refers to a group that may be displaced by a nucleophile

(e.g. a secondary amine). Typical leaving groups are e.g.: Cl, Br, I, O-50,-lower-alkyl
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WS'%@%‘]?’ D.‘,I'he term "leaving group" refers to a group that ma

earlier in connection with the term "aryl". Furthermore, heteroaryl groups

can preferably be substituted as described below in the description and
displaced by a nucleophile (e.g. a secondary amine). Typicaﬁ?g\ﬁ%}o&smsswz
groups are e.g.: Cl, Br, I, O-SOrlower-allcyl WO 2008/119657
PE@TEHERZD08)053102 (MMwhersin J+8a2k8H3-diOMsherein O-50,- CF; = OTf), O-
Q2 flupradewaralkylvibersin P-502) &5 3 7. QW Gh -aryl
(Whglzitn wherein O-SOZ-ptonIE: Ts), O-(para?r?itrophg%yﬁie term
"protecting Qraun  SEIEER 49, JRURSDISN. ATENSAA 0 REAIES! IHNEURDAR netional

groups, particularly hydroxy, acid and amino groups, temporarily. ,
ESCAhIEY BF ?61% UGS GrEUHE PR BRI SRS B Mples of protecting
whutyt-aiedethaibiimeibehyisiyyiridoprbpinsityls b tytidintehgigitgopropylsityl, t-
methydiethy iyl trautvigxycaiBonybandberaiexycanaaimkyloxycarbonyl,
Compounds of formula (1) can form pharmaceutically acceptable acid
additioposalis Fxamples af %H%@t@&ﬁﬁ&ﬁ%&%ﬁ@ﬁgﬁﬁ%@ﬁ@'&a@a%dmon
33is pf compounds offormula, 1) with physiologieally compatile mineral: tormu
g%ia's, such’as hydrochloric aci ,slﬁﬁhurc acid, 10°Sulphtirods agighges o rorma
phosphshesHiRE s RePara oraisiers! soidh sachethanexilstitsrieidsie phuric acid,
pelpluenesulphonichasithoacetitl acidyidhcticacicla ttiftuardaceticaitksalftoonic acid,
Cigh fLHDAYIG 36 MAISIG R IRILRMG AG1dH AUGCIIC ACIEL AT SAHCKlifakitharic
EZQ 8/119657 PCT/EP2008/053192 8 Ip_dﬁtall,, he present invention
FSTE RS AP OIS IO 118 REZPRNCRY 00 R4 RS R5 N
R9 R6 R10 R X R11 R3 (B) wherein X isNorCH; 5 R' is lower-alkyl,
fluoro-lower-alkyl, lower-alkoxy-lower-alkyl, cycloalkyl, cycloalkyl-
lower-allcyt, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-lower-alkyl,
heteroaryl
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or heteroaryl-lower-alkyl, wherein a cycloalkyl, aryl, heterocyclyl or
heteroaryl can optionally be substituted with 1 to 5 substituents
#9@%@%?&%9“3’ selected from the group consisting of halogegtlgwgzré%},([%lzwz

uoro-lower-alkyl, lower-alkoxy, lower- 19 alkoxy-lower-alkyl and" )
fluoro-lower-alkoxy; R2 is lower-alkyl, lower-alkoxy-lower-alkyl,
halogemndewiraligytedonwemnatiany kel eycloalioyheycidabdddowes-alkyl, aryl,
aryl-lower-alkyl, heterocyclyl, heterocyclyl- lower-alkyl, heteroaryl or
heteroaryl-lower-alkyl, wherein aggycldglkyl, aryl, heterocyclyl or
heteroaryl can optionally ber$ubgtitutegl with t o 5 substituents 15
independently selected from thergrdlip cqmsiﬁing of halogen, lower-alkyl,
fluoro- lower-alkyl, lower-alkox{and o-lower-alkoxy; R3 is aryl or
heteroaryl, which aryl or heteroaryl can optioally be substituted with 1 to
5 substituents independently selected from the group consisting of
halogen, CN, lower-alkyl, quoro-Io@EgM}l lowersalkoxy and
fluoro-lower-alkoxy; 20 R', Rs, Rs,RR', &8, RO[R1D and R" independently
from each other are hydrogen or | ~alk R#and R3 are bound
together, or R6 and lit' are bound t@ﬁethe or RR'4nd R9 are bound
together, or R10 an R" are bound togetherto form a, {§ng together with the
carbon atom to which they are attached, and -124-R5-, and/or 25 R7-R"-
is,-(CH2)2-6-; and pharmaceutically acceptable salts thereof. WO
20687119657 PCT/EP2008/053192 -9 Compounds of formula (1) are
individyally preferred and physiologically acceptable salts thereof are
dividdial Dﬁr(g%rred, with the compounds of formula (1) being

articularly preferred. The compaounds of formula (1) have one or more
g%ymﬁéﬁﬂ&’@'%ﬁng‘éﬁ&‘é%\‘ﬁ% tHeietorsexiseas an emiktcrrieityl cycloalkyl-
mixturepwmixtilkelofistenedisomersiot, dasepiically, purerccprhpdonedsalkyl, heteroaryl
Preferrgdrcmpeunds af i prasepiinventian Are tose Wi Kis Moaryl can

Other gr?ferr qlg:om ql%ng oj.t{u? pr se$t gnveqt|ondare tgostf, Wpetrecir% R' ’
is Iower-%fﬁ)r/lﬁ 'fuc_)erc_siEl 8\/1v‘lejr?alf<\3lli or p(heﬁlf/ ,vaﬁ%lﬁs eﬁlfl 1S ec?p Johaify~e from the
substitéteHRvR S BEsngentio T mdepdhiaathy selertel fewisrgilkoxy, lower-
group etasistingwofdiafbgehillowedaticylavero-lower- alkyl, lower-alkoxy

and fluoro-lower-alkoxy. More preferably, R' is lower-alkyl or phenyl,

which phisnyd-isipptinnaty.suastitbied With, HE G subSHIES!, lower-alkenyl,
'ndepeM?ﬁiXyiecJ?&E%ﬂ&g%er—aikyl, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-

lower-alkyl, heteroaryl or heteroaryl-lower-alkyl, wherein a cycloalkyl, aryl,

heterocyclyl or heteroaryl can optionally be substituted with 1 to 5 substituents
independently selected from the group consisting of halogen, lower-alkyi, fluoro-

lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

R’ is aryl or heteroaryl, which aryl or heteroaryl can optionally be substituted with 1 to
5 substituents independently selected from the group consisting of halogen, CN,

lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

R%, RY RS R, RY, R?, R and RV independently from each other are hydrogen or lower-
alkyl, or
R* and R’ are bound together, or R® and R” are bound together, or R% and R are
bound together, or R' an R" are bound together, to form a ring together with the
carbon atom to which they are attached, and -R*:-R%-, -RER7--RER®- and/or
RY-RM- s {CHa)poms

and pharmaceutically acceptable salts thereof.
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the group consisting of halogen and fluoro-lower-alkyl. Even more
preferably, R' is isopropyl, 2-trifluoromethyl-phenyl, 2-chloro-phenyl or
W(?Z% gfgé).rp phenyl. 15 Furthermore, it is preferred that R' is;phamadH3s02
pre erred compounds of formula (.I) as_ glescribed above are those,
wherein R' is pyridinyl, naphthyl, cycloalkyl or cycloalkyl-lower- alkyl,
particulany thoss, of fiersin R lisirapdiridudhoree prdferdepharbogimbmccepiable
Qﬁmﬁl@r&%@m inyeniamyelates e, caMARL B ob daimifia(hak deswied
erein R2 is lower-alkyl, lower-alkenyl, cycloalkyl or 20 phenyl,
ﬁyfls optlonally substituted with 1 to 3 substituents

mdepe dentl sele rom conslstlnge of haloge referab

R2 |S I%ﬁr%%ﬁpml ]Il'ﬂ %@rﬁaﬁ fPuI’lc()ﬁrOI’ll(e)ny S 'lll %lrlg hé(r)_]l an ‘can
Qlﬂﬁfi:fﬁm@mwwﬂ@iﬁ@ﬁ"ﬁ?@féﬂﬂéw %éﬁ’ﬁ@ﬂﬁégsﬁrf‘@rlﬁqmﬁfmfﬁ omlc*ﬂly pure
gesedbadsabove are those, wherein R2 is halogen-lower-alkyl,
tetrahydropyranyl, pyridinyl or aryl-lower-alkyl, particularly those, wherein

R2 is hepgyled 2 dThparmaeehit iﬁd@éﬁf@ﬁﬂ%@ﬂiﬁ@h&&ﬂﬁs@h@ﬂ&ﬂeﬂﬁ " is N. Other
Ffﬁ[r?ea )éogleéidecp frp i tl%‘%sg{‘g) MRS 1%%'%1 s@ 3(&9'& R’ is ower alkyl, fluoro-

? (ﬂjla\/\{é

ieno[ pyridin- or pyrazinyl, wh ich enyl or heteroaryl is

kmirféw StiBSERed Mith D93 @%mwté%hﬂgﬁm;} SRR et s
thée;gﬁmmmmmwoﬁhmnglmpmogaMyM¢m®MWerﬂalkﬁmd -lower-
rr&klke@%%\ﬂ?rﬁldqnatﬁ@weﬁm%ﬁh @’fb’x’e%r@ﬁérﬂﬂtb'lt'wl%\’/\&lé‘ a@éx ahguw F phenyl,
iona itu stituents in
%lggeflb ﬁ%mor}/qﬁ substl u&ng Oxﬁqt{" sub H Uents kncl‘{s geagg etRf seﬂecYed from

roup consist ogen owera

mmgmm@maﬁ%mg E@bﬂ%@%@ @@M‘PQ%@‘Z‘SEH%E}HW%@HW‘Q R'is

mgikyB-chioflagpberhy8-phitludrarabtbyd-phridit &2-913-3kchloro-plyeidin-2-yl

oL AnEame-f-eikRyriin Ry Rher @fﬁf&r{ﬁgf&‘?éﬁ%ﬁfﬁiﬁ%&rwlﬁula

Fl) as des ribed aﬁ}ove are thos‘§‘ wher. n R3 ISF‘EII (ibero%r?}iL (I:.er%cfio Il lower

‘E)Sr‘ﬁﬂrﬁél& Bup“EEHETsting Sf% eli29)] 0% RIS b ER 8% Azolyt an gl

prdzinyliowhiththeservssris Bptschmwhghbsmuted with 1 to 3

substituents independently selected from lower-alkyl, particularly those,

whereiaRghis perizofd]isothidizot8-yf dre3)G:aimdthyhpynaziata-id, qprgpounds of
2008/ ﬂ@@%ﬁ%’&ﬁé@f&%@@?&&a ’EQsRsetatter compounds Acepiding 1o

élxeg W {:I(E in efgl% nars ongﬁy g&‘%ht? L?’[Ié-ld R4 }rﬁ:urFt%]Sull:\;stitueﬂts mdl}%%;%g@

in é en rogen or OWGI’ a ermoare, it is_pre

fskscid 3@&? ﬁléfgrwmgnﬁﬁnm oRmlegen. ﬁiﬁ%ﬁ% ate IRy brY fHagexyl
alsenybrefenced-thatbrblerthpnetwboo 2:R4iRig R PhR Y ERBIROp @hutred

5&1;&1&%%?%%5&@9%%5&%@{%&@'ags B@E@CW?&%@@?J H%l@owen fower-alkyl,
1%%1 ndsfracclordm a‘ﬁggf "ép eFEem qgeptl%ptgr%r&r ose,w & nﬂ{ 15)énzy§

o preferre

compounds are the compound forgnul (1) described in
Furthermore, itis preferre 1t R7isT eny or a heteroaryl selected from the

group consisting of pyridinyl, 3—th}eno{3,2—c} pyr1d1n»4—yl or pyrazinyl, which phenyl or
heteroaryl is optionally substituted with 1 to 3 substituents independently selected from the
group consisting of halogen, CN, lower-alkyl, fluoro-lower-alkyl and lower-alkoxy. More
preferably, R’ is phenyl or pyridinyl, which phenyl or pyridinyl is optionally substituted
with 1 to 2 substituents independently selected from the group consisting of halogen,
lower-alkyl and fluoro-lower-alkyl. Even more preferably, R? is 2,5-dimethyl-phenyl, 2-
methyl-5-chloro-phenyl, 3-trifluoromethyl-pyridin-2-yl, 3-chloro-pyridin-2-yl or 3-
bromo-6-methyl-pyridin-2-yl. Other preferred compounds of formula (I) as described
above are those, wherein R” is a heteroaryl selected from the group consisting of
benzo{d]isothiazolyl, behzooxazolyi and pyrazinyl, which heteroaryl is optionally
substituted with 1 to 3 substituents independently selected from lower-alkyl, particularly
those, wherein R” is benzo[dlisothiazol-3-yl or 3,6-dimethyl-pyrazin-2-yl.
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the examples as individual compounds aswell as pharmaceutically
acceptable salts thereof. Preferred compounds of formula (l) are those

[ m the group consisting of. 10 : _
?Igg%s ? (92 5-Dimethyl-phenyl)- plperaqg e-l- carbonyl]-l-(s-%ce]f E&?/OS/Oﬁm
n-

benzenesul.fonyl)-3-phenyl-unidazolidin-2-one,
(RS)-1rBeazetestfanyldd-of d{(2im:dimetpybphe iy pioaraziteskcarbavid]R?, R’
}g"mﬂeﬁlemﬂdaiﬂ@n i R¥endently are h dl()Uen or lower- 3ikyl Furthermore it is

g?e rre & I\éltea%@e %Ee?ﬁ@ I}J{£0 yl A-l[{ ] F(g})ér?xgl%mygyggplp triaszf{ $0

fcar enyl imidazoli m “Ong, ( N
Wf‘é‘th‘@ Uéﬁ@éﬁé@@lfbﬁlymgqfhgnﬁ—da- RE-(Rtrifr Brom@thg&i phengiy bound
pigettazinefdreaibanypaimidazbligiefrefec fS)mds accordmo to the present

%@%ﬂ%‘i@?ék’ﬁ@?@%ﬁ{%‘?&ﬂ'f}@“ﬂ? %ﬁpﬁe’]&‘* ‘ﬂ{g R and R"' are hydrogen.
[4-(3-trifluoromethyl-pyridin-2-yi)-

piperazine-|-car, [l-imidazolidin-2-
(RS) ﬁ?fﬂ/ﬁt}%ﬁpu’ éfre]%grc%gé n> 5 E_ée cmﬁpciu&ldrsl é)f f%rmlsﬂa %édescrlbed mn
the eéé%@}ﬁ?ﬁs @‘%}H@h’ﬂ ﬁ‘?ﬁﬂ%&%‘ﬁ%ﬁﬂ%@ as gl)maceutlcaily acceptable salts thereof.
-1-(3-Methoxy-benzenesulfonyl)-4- [4-(2-methoxy-phenyl) -pipeiidine-
|-carborigliersedateeriyiumid a2 Shdin2-Onerq FopesqcCHIbopthertyug-consisting of:
[442. fﬁ{@tm!aihyhﬁBﬁ@%ﬂﬁﬁéﬁﬁp@ﬁﬁ@fh@@ﬂﬂoﬂms} -25 methoxy-
BLRNAXY; HSH&?%‘?EHE%%Q} Imidazplidinsgzone, (RS)
-4-[4-(5-Chloro-2- h‘yé‘E?ﬁ ﬁ% |per zine- |-carbonyl|
%‘%& ot Ebﬂ@ébﬁdﬁgﬂaﬁ?ﬁlaa%hanﬁt Smacnyl-
(RERzpi(R BeDe,

f)liy L@hmmlbopmséazéﬂesm@ﬁbgnwﬂﬁcMﬂmslolx{zt@wﬂh safanyl) -carbonyi]-3-

ﬁz%% ﬁi e 3OéRS) -4-

5 Dimet plperazme -l- carbonyli 3-phenyl-1-(2-trifluorometh
én%%%ﬁ&ﬁ)hfqﬁ?mﬁgﬁﬂm ?éﬂ’é’”(h (3-trifluoromethyl-phenyl)-

%ma@n@m@n@bﬁmié{hykbhelmr)-@rpemzme I-carbonyl] -3-phenyl-1-(2-
tﬁﬁémqrqmﬁém&?%ﬁmmﬂmL%%éﬁ!ﬁ]dmfa ONGyiftuoromethyl-pyridin-2-yl)~

4-[2-Ox0-3 Xl 1 tn%luoromethyl benzenesrdfonyl)- imidazoli

élﬁe alf Sé(éa Sy -mﬁlerazm-- Berizonitrile, (RS) -1-Benzenes
Uonyiid 1}416‘(129 %?%h%e?éiﬁf&%%ﬁhwﬁ -glefpprazine-1-
rrmhazml{ﬂrp&emﬂep@&oéidﬁehmmesuIfonyl 4- [4-(2, 5-dimethyl-phenyl)

(Riperazing: h&%%ﬁygnéd%%péﬂ WO 200861982 v1) - piperidine-1-carbonyl] -3-
5%'3-/ EP2008/05. Zonél,l imidazolidin-2-one,
{RS}-3-(2-Chloro-phenyl)-4-14-(2,5-dimethyl-phenyl}-piperazine-1- mrbonyl} -(3-
methoxy-benzenesulfonyl)-imidazolidin-2-one,
{RS)-4-[4-(5-Chloro-2-methyl-phenyl)-piperazine-1-carbonyl]-3-(2-chloro-phenyl)-1-(3-
methoxy-benzenesulfonyl)-imidazolidin-2-one,
{(RS)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl ]-3-phenvl-1-(toluene-4-
sulfonvl}-imidazolidin-2-one,
(RS)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl}-3-phenyl-1-(2-trifluoromethyi-
benzenesulfonyl)-imidazolidin-2-one,
(RS)-4-{4-(5-Chloro-2-methyl-phenvl}-piperazine-1-carbonyl]-3-phenyi-1-(2-
trifluoromethyl-benzenesulfonyl)-imidazolidin-2-one,

(RS)-2-{4-{2-Ox0-3-phenyl-1-( 2-trifluoromethyl-benzenesulfonyl) -imidazolidine-4-
carbonyl}-piperazin-1-yl}-benzonitrile,
(RS)-1-Benzenesulfonyl-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl ] -3-ethyvi-
imidazolidin-2-one,

(RS)-1-Benzenesulfonyl-4-14-(2,5~-dimethyl-phenyl)-piperazine-1-carbonyl ]-3-isopropyl-
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(RS)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]
-3-propyl- imidazolidin-2-one, (RS) -3-Allyn- | -benzenesulfonyl-4-

thyl-phenyl)-piperazine- | -carbonyl] - 5 imidazol '
W%ﬁéﬁs;sigélwzenesulfonyl 3-butyl-4- %[}/%P%D%’[Oﬁm

[4-(2,5-dimethyl-phenyl)-piperazine-I- carbonyl] - imidazolidun-2-one,
(R&R1eBEnzE0EsUIfonyl-3-cyclopentyl-4-

L thyliphenvi){piperagingstLarkapyllimidazelidin2eane: 19 hropyl-
Eﬂ§ H%H&% {}r)fglsﬁ%?}gnylf?au?:y?ohexyla ?4 (29? glfr?”l'éethyl phugnyl) p?é]ei%ﬁp}l
R RG] m?om &S -1- Benzenesulfonyl -4- [4-

imidazolidin-2-one,
(ﬁ@-ﬁﬁgfﬁ;ﬂ bﬁ@qyg&g},ﬁ@@éﬁr{é lé&?‘bﬁ?ﬂ?ﬁ'lglw yluperazine-1- carbonyl]-

imidazeligim-2-onre, (R)-1-Benzenesulfonyl-4- [4-(2,5-dimethyl-phenyl)

%ﬁaﬁwﬁé@%ﬁgﬂﬂuf’ %&?ﬁ@ g A3 5rﬁ§q{ae%ﬁug5hgll9ﬂelp1@)qzme L-carbonyl}-

esulfonyl-4- [4-(2, 5- |methyI phenyl) -piperazine-I-carbonyl ]
1§1 qﬁ) 3) *5HEnyN)-imidazolidin-2-one,
(RS)- nlgelmégglfﬂn%%@mmk&ﬁﬁé Ay Al Bhdirriethjibgsteng) -
RipeiaZ|nerldeanaanyl] citejdazolidnl-2-one, 20

(RS): r’LBBe%%‘?éQSﬁHI ik 'c§c %ﬁ%mqjﬂh@z“é’%%ﬂﬁ@ BRI IPHIPRSN PRy onyl -

erazine-|- carbonyl]-imidazolidin-2-one

HRERY ’B@Hz%ﬁ@gulfonyl 3-(4-chloro-phenyl)-4-

[42; Badimethylfphdryl) gipérdzinshlyl qarbonyipuaidarolidinrReomd; 3-phenyl-
(ﬁg@)ago@gﬁzg@ggulfonyl -4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]

@a‘;@y%%ﬂ%% D O (S phcny-

nyI plperazme rbo Huoro-

ﬁﬁms uﬁ%éz&rdun 2-0ne,
(S)-1-BenzeaesivlighyH3-(2,4-diffuonghphenyl)-4ipé+(2iBedimethyit) hénid)hioro-
AR Remyl- gﬁgjazolldln -2-one, 30
E%g'll' gy 'fyr-‘ Hya %( j e ?5(@] Ih g eﬁ xnlyﬁh}'% a1
imidazond one enyly
cﬁr@@ﬂafi ﬁél@%alb%ﬂgﬂyoeﬂ(z chloro phenyl) -1- (3 -
nesthoxgebenzernasulfanyl) ciudapakdiny2-0ae 2(5) ddnethyl-phenyl)-piperazine-1-
4351 QTQ:&{BGHW Rhgnyl)-piperazine- I-carbonyl]
(?é? g{zoe H’X Vil-:)(- 4-chloro-phenyl)-4-[4-(2,5-dimethvi-phenyl)-piperazine-1-
carbonyl]-imidazolidin-2-one,
{RS)-1-Benzenesulfonyl-4-[4-(2,5-dimethyi-phenyl)-piperazine-1-carbonyl]-3-(4-fluoro- -
phenyl}-imidazolidin-2-one,
(S)-1-Benzenesuifonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl}-3-{4-fluoro-
phenyl)-imidazolidin-2-one,
(S)-1-Benzenesulfonyl-3-(2,4-diftuoro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyl}-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-3-benzyl-4-14-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-
imidazolidin-2-one,
(+)-4-[4-(5-Chloro-2-methyl-phenyl)-piperazine-1-carbonyl]-3-(2-chloro-phenvl)-1-(3-
methoxy-benzenesulfonyl)-imidazolidin-2-one,
(-)-4-14-{5-Chloro-2-methyl-phenyl)-piperazine-1-carbonyl]-3-{2-chloro-phenvl}-1-(3-
methoxy-benzenesutfonyl)-imidazolidin-2-one,
(RS)-1-(3-Chloro-benzenesulfonyl)-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-
phenyl-imidazolidin-2-one,
{RS)-1-(2-Chloro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl | -3-
phenyl-imidazolidin-2-one,
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35 methoxy-benzenesulfonyl)-imidazolidnn-2-one,
(RS)-1-(3-Chloro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-I

Wﬂc;%r%zﬂélﬂl -3- phenyl-imidazolidin-2-one,  PCTEP2008/053192

éhloro-benzenesulfonyl) -4- 5.
[4-(2,5-dimethyl-phenyl)-piperazine-I-car]bonyI ]1-3-
PRENYHDMeRADlicHO-Zenne WIR 2008/ 1196 57 RadHy P2Ra810 533 9d7ik2] -
@%%)Ohjm(gLﬁﬁyw_%ﬁﬂﬁgggtﬁe%tgfg?yl) d4 [ Alfd (2, 5-dimet?ylé;;henyl)
-piperazine- | - car - 3 -phenyl-imidazolidin- 2 -one, 4
B T o ORI [ GO A St
propanel-suffony)imibagbildini 2one, 5
(RS)-4{4-(2 SmimethybhbenylypiperazneckaashandlS-ahenyli(praran-
@i&oﬁéﬁfg%gﬁi’glﬂﬁﬁ%@%z'one’ (RS)-1-(Butane- I-sulfonyl) -4-

[ﬁ{g, -dim eth I-phfenyl%-p’i erazine-1-carbonyl] -3-phenyl- .

i é&éﬁ&lﬁ-rf%ffé‘} onyl -4—?4- 2,5-dimethyi-phenyl)-piperazine-i-carbonyl|-3-phenyl-
(R8R20BENZEBesulfonyl-3-cyclohexyl-4-[4-(3-trifluoromethyl-pyridin-2-yl)-p
ipeypz hﬂﬁﬂz&&ﬁ@ﬂ@?@ﬂ?tﬂ@%@ﬁﬂﬁf@ Q@ﬁﬂuommetﬁyll- pyriélin —%-yll%—piperazine— I-
R$)-1-Benzenestilfonyl-4-[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piper
g%h%lé'-ﬁzé%o%ﬁ 1-Ciéljlc%/yc("fgﬁ’exyl-imidazolidin-z-one, (RS) -2- 4-$I ﬂ )
{BehdeReists f—%‘lﬁyéréﬁé%ﬂbi%%-ﬂﬂfé}é?fiﬂWF@@E&FBB%U—EW@F&%W‘F"1‘
cylpoigBtihapitilesxybimidazolidin-2-one,
(RS)-A-Benzeassuiammnicyciahexu AL 4spyrigdinr2utRiReiazings hAdrBPRrazin-1-
ﬁ |m|(1azollg‘|1r]|,52-one, (RS) - | -Benzenesulfonyl-3-cyclohexyl-4-

fﬁg%r]ﬁefhyl-pyridin-2-y|) -piperazine-I- carbonyl |

§ }jéz%ﬁaziﬁng%lrﬁ@})(lg?swfl@@ﬁy%ﬁégf—pyridiﬂ—Z—y]—piperazine— I-carbonyl)-
lionydz3tcliclahexyl-4-[4-(6-methyl-pyridin-2-yl)-piperazine-I- 20

‘(3?\1@%ﬁ@ﬂ%}%@ﬁ%@'&@%@%ﬁhﬁ[4m( S—triﬂuoremethyi-pyridin—Z—yl; -piperazine-1-

A{{} 10nBY? 'Iﬁ?c asl(lgrl]{gnj}fk%%clohexyl-2-oxo-|mldazolldlne-4-carbonyl -piper

113 2
azin-1 nitrile,

(RS)-1-BeavessssafongicscsiitsReky 4 {ardiier o 2letpyFidimigeyazseraz
inebbgarbonyly cididazelidin-2-one, 25

(R$)-d-Banzenesyliamd:3rcyclohaxyA-14s(3 Siehiorar pyrdinRYIrRIRG L razin-1 -
?élne-l- ,carbor:iyl] -imidazolidin-2-one,

SILBHINYILT- (2-trifluoromethyl-benzenesulfonyl)-4-
(A4 3-triferoensrelhyhpyridinlohexyl-4-(4-thieno[3,2-¢]pyridin-4-yl-piperazine-1-

carbonyl}-imidazolidin-2-one,
{RS)-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(3,5-dichloro-pyridin-2-yl)-piperazine-1-
carbonyl]-imidazolidin-2-one,

(RS)-3-Phenyl-1-(2-trifluoromethyl-benzenesutfonyl }-4-[4-( 3-trifluoromethyl-pyridin-2 -
yl)-piperazine-1-carbonyl]-imidazolidin-2-one,
{RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-{4-(3-trifluoromethyl-pyridin-2-vl) -
piperazine-I-carbonyl]-imidazolidin-2-one,
(S)-1-Benzenesuifonyl-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyt]-imidazolidin-2-one,
{RS)-4-[4-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-piperazine-1-carbonyl |-3-phenyl-1-
(2-trifluoromethyl-benzenesulfonyl)-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-4-{4-(3-bromo-6-methyl-pyridin-2-yt)-piperazine-1-carbonyl}-3-
cyclohexyl-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(4-methyl-pyridin-2-yl)-piperazine-1-
carbonyl]-imidazolidin-2-one,

(RS)-2-14-(1-Benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-carbony!) -piperazin-1-
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yl)-piperazine- I-carbonyl] -imidazolidin-2-one, (RS)- 1-Benzenesulfonyl-3-
(2-chloro-phenyl) -4- [4-(3-trifluoromethyl.-pyridin-2-yl) - 30 piperazine-

imidazolidin-2-one, <
%)35); rElrk1/2]7enesulfonyl 3-(2-chloro-phen 9-4 [4-(2,5-dime PCTIEP2008/053192

thyl-phenyl)-piperazine-1-.carbonyl]-imidazolidin-2-one, (RS) -4- [ 4- (3
sChioroeB:tiluandmeethylepyridin-2-yl) -piperazine-I-carbonyl] -3-phenyl- | -

(@{St Jfll Wosom-ethy &%%@E&%&&MBWJ ) rimidagalidinG250R) $perazine- 1 -
enz%envulfo é bromo 6-methyl-pyridin-2- yI) piperazine-I-
‘u On ?ﬁ 3Py az6iidinz2-one,

Hl}l
(ﬁt%é) ié%ﬁz%wégﬁﬁdmzsr@wlm%zﬁzﬂ‘[zﬁ%@ﬂ@mghwﬁtwb yiRpiperazin
edrteardonyih-dmidazialidini@one; {RS)-2- [4-(

J{E@?Uiz §'§|fQH¥Lt%'g %/Eﬁz 6%%‘3%5 R dazeliding-f-camReRy ARS8z oyl -3-

JT E %%ﬁ% 657n‘?f?ﬁe 3192 -13-

(RS)=1= t%@&awdlﬁeﬂm@snimﬁ%‘wW@M’ﬂﬁéﬁmfw@nybepipemﬁom@)~3—
@ﬂﬁnﬁaﬁbmyl}h&pnanw imidazolidin-2-one,

25 ((% %ﬁ&%‘%@@%ﬁ?&%%&%% 4}% @ ?Z%HHSHMH}RW‘}IP%QQMW 1-
e-- - -p eny |m| azolid mf

{%51 eBY iAZpHeRyA: Bﬂ?erazme I- -carbonyl]-1-(2-fluoro-benzen

éBﬁ Dfdnﬁﬂ)l@ﬂphmybﬁhqj@ab@ﬁd@n@&ﬂﬁq@y](%j 44 2[A-dpethyl-phenyl)-piperazine-1-
qua;mgmp;d mgmyt)m%ﬁa;ﬁez lgarbonyl] -1-(3-fluoro-benzenesulfonyl)

h y iHazQ V. T c Cal DIE -1- TIHLIOTOME ,

S -{R%)*°* %&%@5§ﬁa&nzmﬂ’gwhtﬁ Feryggmetn

Fé‘fﬁi@qu rﬂﬂ]‘ %Z‘ﬁ} Ryl-MRfdazolidin-2-one,

(RS)- l—BarmﬂanrﬁmelﬁaxyMéﬁe@ﬁedybedh}[MZ sBdimebivdi-phenyl)

RipgBFINLsiyLarbanylyvi3- Hhﬁtaybmigaazehdm 2 one (RS) -4-

imethh p era
‘%étr.ﬂug%%lﬁ?“ﬁénzﬂen%g R A 2-0-iesine -
RER1YBAYE lﬂ%ﬁy%ccyclohexyl 4-(3',6'- dlmethyl -2,3,5,6-tetrahydro-

[ R2bifysabifiyledecarhomybifoitdzalithin-2 sedenethyi-phenyl)-piperazine-1-
Q%%bﬂwﬁeﬁ gesAUlionyys é?ﬂC@'eﬁ@ phenyl) -4-[4-(3-chloro-pyridin-2-yl)-pi

é ﬁ %1%) Igluolmldaz idin+ j |
SR AR e A SR e
gatbonyl]-3-phenyl-imidazolidin-2-one, and
(5)-1-benzenesulfonyl-3-benzyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-
imidazolidin-2-one

and pharmaceutically acceptable salts thereof.

Particularly preferred compounds of formula (I} are those selected from the group
consisting of:
(RS)-4-14-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl]-3-phenyl-1 - (2-trifluoromethyl-
benzenesulfonyl)-imidazolidin-2-one,
(RS)-4-[4-(5-Chloro-2-methyl-phenyl}-piperazine-1-carbonyl]-3-phenyl-1-(2-
triftuoromethyl-benzenesulfonyl }-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-4 {4 {2,5-dimethyl-phenyl)-piperazine-1-carbonyl}-3-isopropyl-
imidazolidin-2-one,
(S)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-(2-fluoro-
phenyl)-imidazolidin-2-one,
(S)-1-Benzenesulfonyl-3-(2,4-difluoro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyl]-imidazolidin-2-one,

(RS)-1-{2-Chloro-benzenesulfonyl)-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl}-3-
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carbonyl ] -3-phenyl-imidazolidin-2-one, (RS) -I
-(2,6-Dichloro-benzenesulfonyl)-4- [4-(2,5-dimethyl-phenyl)-piperazine-I-

W%g)r(%g)%w(:&/—phenyl -imidazolidin-2-one, and PCT/EP2008/053192

enzenesulfonyl -3-benzyl-4-[4-(2,5-dim
ethyl-phenyl)-piperazine-I-carbonyl]- 25 imidazolidin-2-one and
phaﬁmaﬁedﬂmi%aaeemable salts thereof. Particularly preferred
?@w% 9%9{{&&;@ Chea18 %@%?a%'gqt%grﬁgmlﬁhﬁg{%@- CORSIgHNG -
5 DI ethyl -phenyl )-piperazi
Is‘d et (fiiﬁﬂuoromethyl 30 benzenes

lglﬁwbiim@gg@;@m@%ﬁéc Reyl4l- |4-(3-trifluoromethyl-pyridin-2-yl)-piperazine-1-

n(Sehloaidapasithyl-pbeayl)-piperazine-l-carbonyl] -3-phenyl-1-(2- trifl
&RE‘%W%QX&&%Q&? %u)]f }ngé)%ci%lze%“ﬂ n42PP s #triflucromethyl-pyridin-2-yl}-

-1-Benzenesultonyl-4

StR§IBHEA IS PRSrA A HBi et lf]d?lﬁ]@-‘?sopropyl imidazolidin-2-one, 35
(S)-1-Benzenedifohyh-L-fhie &imeihyl- phényhdpipehakiredyoaphenyd]8- | -
@H&gﬂ%ﬁk@%bdm@aﬁ%ﬂir& ?I one, h a2 5 -
nzenes ifluor imet n
%ﬁﬁ‘z%r?%ulfonyl) -4-
[(4%2 5—@r’hélh)lvlllqz}fmehgd)zwﬁmiﬁmmé-Hehirb@ﬁyﬁ]thWQjﬂa@ﬂllﬂi%ﬁaZinemI .
E’a@ﬂ'cﬁﬁ RA08{Op31324adddphenykimidazolidin-2-one, (RS)

5- D t I I |-
g nié%negglt}én %%&fﬂ 5 r?ml%%; % JI%] ?g Oirxllé)ro -pyridin-2-yl)-piperazine-1-
Qbﬁéhglt%l%yclohexyl 4-

M@H&ﬂmn@m@ﬂhbﬁ@yﬁ;ﬁtﬂﬁ%b@bﬁmﬂne-l- 5

carbonyl]-unidazolidin-2-one, (RS) -1-Benzenesulfonyl-3-
(2- Ch'W%ﬂM’érr@d bt dsosoraathyb pyridindoydyetected from the group

%@FA”%’ -carbonyl] -imidazolidin-2-one,
Eﬁl Be‘%zenesulfon |- 332 -chloro-phenyl)-4-

Brnrstsyribardyty
(R8)yl-Benzenkdulfdroyied-[4-(3-bromo-6-methyl-pyridin-2-yl)-piperazine-I-
QQS‘?QDB@rﬁe%@%ﬁﬁhlm@&%gﬂaﬁioﬁ b- ﬁ)%)qzme 1-carbonyl)-3-(2-chloro-

mnﬁ orQ- {?enfenesulfonyl) -4- [4-(2,5-dimethyl -phenyl)

-plpeyézme Y- Carb onyl]-3-phenyl-imidazolidin-2-one, and
4-[4-(2,5-Dimethyl- ph{,ny} -piperazine-1-carbonyl]-3- phenyi 1-(pyridine-2-sulfonyl)-

irnidazolidin-2-one,
(S}-1-(2-Chioro-benzenesuifonyl)-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyi-phenyl)-

piperazine-1-carbonyl]-imidazolidin-2-one,

(5)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-[4-(3-trifluoromethyl-pyridin-2-

yl)-piperazine-1-carbonyl]-imidazolidin-2-one,
(§)-1-(2-Chloro-benzenesulfonyl)-3-propyl-4-{ 4-(3-trifluoromethyl-pyridin-2-v1)-
piperazine-1-carbonyl]-imidazolidin-2-one,

1-Benzenesulfonyl-3-cyclohexyl-4-[ (R} —2—methyi—4—( 3-trifluoromethyl-pyridin-2-yl)-

piperazine-1-carbonyl]-imidazolidin-2-one,

-I-Benzenesulfonyl-3-cyclohexyl-4-{(S)-2-methyl-4-(3-trifluoromethyl-pyridin-2-yl)-

piperazine-1-carbonyi]-imidazolidin-2-one,
(5)-1-(2-Chloro-benzenesulfonyl}-3-isopropyl-4-[4-(3-trifluoromethyl-pyridin-2-y1)-
piperazine-1-carbonyl|-imidazolidin-2-one, ‘
{S)-3-Butyl-1-(2-chloro-benzenesulfonvl}-4-[4-(3-trifluoromethyl-pyridin-2-vl)-
piperazine-1-carbonyl]-imidazolidin-2-one,

(S)-1-Benzenesulfonyi-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl|-3-(3-iodo-

iarLoheLio Curbdlny - Ripas Sttt p1bRRY 4 G -(2-chloro-
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W %%p a %e salts thereof. Other preferred compounds of forngT /}(;13 are

(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-[4-(3-chloro-pyridin-2-yl)-pi
perazine-I- 15 carbonyl]-imidazolidin-2-one, and pharmaceutically

2008/053192
088 Seledted from the group consisting of >

(RS)-1-Benzenesulfonyl-4-(4-benzo[d]is6thiazol-3-yl-piperazine-1-carbonyl
Pxfachicidrr 3bdphenyh:-imidazolidin-2-one, (RS)- 1-Benzenesulfonyl-4-

(@ij@Q‘é{%‘{%%Q'b%ﬁQcH@Gﬁ%% ?‘J -CA %”X%yr%%plﬁ'%ﬂru@&%?a I- pg/rldm 2-yl}-

-|m|dazoI|d|n 2-one dYimethyl-phenyl)-piperazine-I-carbon

PAESHERA- =630k %ﬁh@ 12* 8 R olidines. “one, 25 (S) |
(@-CHbfhbendenmasuifolylEi(>-chtovdptsenytyr4-vl) -4-[4-(3-trifluoromethyl-

G- dmatﬁweaimwh)-c@msﬁ@manmmﬂyﬂohﬁe dazolldm 2-one, (S)-

( f f T ¥ h I C 0OI 1ET1 -

g:%{%l]‘%u};{)gr)oér)n?%ﬁ%%%%g;y t% ﬁ% rgzi!g)e? 3%1? %n [hél!rhnleargzomm Ei 2—:1 1-(2
ucpsrepivio e idagely y} 4-one,

Kﬂ-ﬁ&lfiﬂmﬂﬁw}ﬂﬁﬂﬂmeﬁl«wpaﬁlenyi -(3",6'-dimethyl-2,3,5,6-tetrahydro-

plmm@ﬁ%ﬂrﬁﬁth%yﬂo H@!@lﬁfmdigzsna@meom,
9‘&?59.”?” TP e Thy s dimetpyliohendlpiperazine 1icarbony-1-

ﬂhﬁiﬁP&E@Tr’dﬁWzﬂOBWé ‘P”ééﬁ%é < fifSnyl-3 -cyclohexyl -4-

1059} Bt thiplidu(3arifluarbmetiyb pyindick 9-ylp, hiperazinerd Jaarboipyihzinyl-4-

dmﬂfgl"i“?p?oﬁbgﬁe giulfon 1m1éiazohd1n 2|0ne, oth -
enzen isopropy r ri

@% "'ii)'%plggeraﬁz)me ng m% 81.%6 P ‘oRe, ‘gﬁg (l% difto Xﬁ%nyf

(Byog@et%tsyi(sznm@wd@éﬁ %Iﬂftffnyl) 4 [4-(3-trifluoromethyl-pyridin-2-y

DRpiperazingskcarhonyl] 4imidazolidiredsonge(S): pBenzenesulfarydvd-1 -
% glgégwglgmwp/g%y%lgy?%qgé&% carbonyl] -3- (?j |od(|)(;/vo
f Im olidin-¢£-one,
iR B A R im0
[4{Baniithu bravrrathig- ém&fmp@yl)n@@féﬂatmé‘_mrbonyl]

fmlﬂaZ(thJlﬁixﬂTD@Benyl -[4-(3-chloro-pyridin-2-yl)-piperazine-1-carbonyl]-1-
%9@&8&@%&&%&% -3 getrahydro pyran-4-yl)-4-[4-(3-trifluoro
n_ -

met 5 pyridi yl)- plperazme |- carbonyl] -imidazqlidin-2-one, g_‘ a%
phthalene-

(ﬁ)(é %YI#]%IH&/'I%%’%%C{‘EY a}y.%‘% Pipsazine- I-carbonyl]-1-(na
Wipyrabinylidacalibonyip@ephenyl-1-(2-
(S)-4-[4~(2,5-Dimethyl-phenyl}-piperazine-1-carbonyl]-1-(naphthalene- ! -sulfonyl)-3-
propyl-imidazolidin-2-one,
(S)-1-Benzenesulfonyl-4-[4-{2,5-dimethyl-phenyl)-piperazine- [ ~carbonyl|-3-pyridin-2-yl-
imidazolidin-2-one,
{S)-3-Benzyl-1-cyclopropanesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-
imidazolidin-2-one,

(5)-3-Benzyl-1-{cyclohexylmethanesulfonyl }-4-[4-(2,5-dimethyl-phenyl)-piperazine- 1 -
carbonyli-imidazolidin-2-one, and
(S)-1-{Cyclohexylmethanesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-
phenyl-imidazolidin-2-one,

and pharmaceutically acceptable salts thereof.

Other particularly preferred compounds of formula (I) are those selected from the
group consisting of
(RS)-1-Benzenesulfonyl-4-(4-benzo{d]isothiazol-3-yl-piperazine-1-carbonyl)-3-(2-chloro-
phenvl)-imidazolidin-2-one,
(S}-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl}-4-{4-(2,5-dimethyl-phenyl)-



trifluoromethyl-benzenesulfonyl)-imidazolidin-2-one,
" (RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-(3',6'-dimethyl-2,3,5,6-tetra
@]blpyra2|nyl -4-carbonyl)-imidazolidin-2-one, 10 CT/EP2008/053102
W(?I%%ggé%% 4-Difluoro-phenyl)-4-[4-(2,5-dippethyt-phenyl)- plpelr)azjine- -é:arB%l
nyl]-1- (propane-2-sulfonyl)-imidazolidin-2-one,
(R 5)a3u(2;4-Diftuondi phenylpdd{8* Bedimethyl-2,3,5,6-tetrahydro-|
lbt@y@ﬁmx%n%ﬁ@gﬂsd ol @(Q%E@f@ﬁ%wa Aidaz@lidinRARe. pyridin-2-
l[ff 3- hloro |d|n- c)l -Ripeyazine- I-carbonyl
ipi i op

uoro propaneoﬁl éulfonyl) -imidazolidin-2-one,

ﬁ@)@ @»@h?amibweﬁym AU Bl Em b thy e ibeseREL - 3-phenyl- 1-(2-
HéRubenyl ikl -(propranedfesulfanyibintidazolidie; 2 -one,
R@?(@M@B%ﬂ@ﬁﬂ;ﬂ)r‘ga@z% eSS AR iRl 1

razinyl-4- ne-2-sulfonyl)-imidazolidin-2-one, 20
?ﬁé})@f eHl % 5%%{)622 [g ERBrE-Pyridin-2-y1)-piperazine-l-carbonyl
19-Ypropahd- %S@Mmfm@@i@m Pipspezine-1-carbonyi]-1-(naphthalene-1-
(GrarBenzytd-d4dR,5-dimethyt-phenyl)-piperazine-I-carbonyl]-I-(naphthal

?R&éh%?&%é“ﬂ QZC%%‘E’ABIZS@P@&@QO%
5-Dimethyl-phenyl)-piperazine-1-carbonyl] -1-(naphthalene-I-sulfonyl)

-3-25 Hr“ayymlda}%cog & %ﬂ?ﬂ? dcom oun s 35 neral formula (I) 1 r%thls Twention

(S)-1- Benzenesu! -4- Imethyt-pl -piperazine-l-ca

ByHidiA @w&fﬁﬁé&i ﬁaﬁﬁl%ﬁé%gﬁ B BRI PN SR S ATeG faRy P Of
pon(2rBedimethyl-bhenydhpiperaziné il starbonyl] - imidazolidin-2-one, 30
(S)-3-Benzyl-I-(cyclohexylmethanesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-pip
erazine-I- carbonyi]-imidazolidin-2-one, and
(S)-1-(Cyclohexylmethanesulfonyl)-4- [4-(2,5-dimethyl-phenyl)-piperazine-
| -carbonyl]-3- phenyl-imidazolidin-2-one, and pharmaceutically acceptable
salts thereof. 35 Other particularly preferred compounds of formula (1) are
those selected from the group consisting of
(RS)-1-Benzenesulfonyl-4-(4-benzo[d]isothiazol-3-yl-piperazine-l.-carbony
[)-3-(2-chloro- ph.enyl)-imidazolidin-2-one,
(S)-I-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl-ph
enyl) WO 2008/119657 PCT/EP2008/053192



-16 piperazine-l-carbonyl]-imidazolidin-2-one,
(S)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-[4-(3-trifluorometh
l-pyridnn-2- yl) -piperazine- | -carbonyl] -imidazolidin-2-one B
W%R;@ Br)zldl?:g" '-Dimethyl-2,'D,5,6-tetrahydro- [ 1,2' ] bipyrazinyl?f-%gr?gg%%// 3192
-3-phenyl-I-(2- 5 trif:uoromethyl-benzenesulfonyl)-imidazolidin-2-one,
(RS)-34(R=Ginteromph eyl 4 {d (25 5eclimprittydspienyhe piperazine - carbany unds of
HARIePanGsarsieniinidazelidinecsong, s s
(S)-3-Benzyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-(naphthal
gpee-all- t?HLanXP{"QiQ (o [ inrﬁ%-lgg%,) 10 and pharmaceutically acceptable
Salts fhereof. It will be appreciated’that the compounds of general formula
() in this invention may be derivgised@t functional groups to provide
derivatives which are capable of /convérsion back to the parent compound
in vivo. WO 2008/119657 PCT Q g2 - 17 The invention further
relates to a process for the magyfacture f compounds of formula (I) as
defined above, which process comprises\a) reacting a compound of
formula (IO OR2 IN~N,R OO OH(l ith a compound of formula
(M R4A4HR8 N RSR RsR10 R7 X R114R3 (1) ?ﬁ)b) reacting a
compound of formula (IV) O

5 with a compound of formula {IH}

R4 m RB
R—B/ ng
R R

7 X 11
R Ly R
R (.

or

b} reacting a compound of formula (IV)

RL.
ffS“"‘N
O 0
4 8
RU N R
Rs—S/ R’
RN SR
| 5
R (IV)

10 with a compound R*NCO,
or

¢) reacting a compound of formula (V)



R~!S'N 0O Mo (IV) 10 with a compound R2NCO

, Or C) reacting a

compound of formula (V) WO 2008/119657 PCT/EP2008/053192 -18- O

; -“R2 O R4R8 RSNRg RsRao R7 X R11
“gour%a%?R'SOZGl, or d) reacting a compound of

formuta R B QU

1NNH 00O R4R8 R5NR9 RRao R7 X Raa |I5R3 (V)

2
O
4 8
I N: iRRQ
RS R0
7 X 11
R s R
R (V)
with a compound R'S0,Cl,
or
d) reacting a compound of formula (VI)
O
Red K
/"N 'NH
O
O
4 8
R R
R N:CRQ
8 10
R=——A R
R X RY
3
5 R

with a compound RLG,

wherein RY, R%, R®, R, R%, R®, R, R®, R®, R'®, R*! and X are

leaving group.

as defined above and LG is a

The reactions given above can be carried out under conditions well known to the

10 person skilled in the art, e.g. as described below in context

with schemes 1, 2, 3 and 4,

The present invention also relates to compounds of formula (I) as defined above,

when prepared by a process as described above.

The compounds of formula (I} can be prepared by
as described below. Unless otherwise indicated, the substit
15 R% R% R! R and X are as described above.,

methods known in the art or
uents R}, R* R, RY R, RE R,
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Wﬁﬁg%@ﬂ&gven above can be carried out under conditions

with a compound R2LG, wherein R', R2, R3, R4, R 5, R6, R7, R8, R9,

R10, R" and X are as defined above and LG is a leaving group The

3192
person skilled in the art, e.g. as (flgscrlbed below in context with

schemes 1, 2, 3 and 4. The present invention also relates to compounds

of formiliha (t)rae defined@abave (Wken lprepareddlyyanprtbodss@svyn in the art or as

E!@s%?{b%%al?&\éﬁ sdNe-coMREMNds of frmuladh.can e REEPRGA PYially available,

eth wn in the art or as described below. UnI otherW| e
e e R R R T AR g, s
aﬂtfwwéré%ua@éeﬁbééf dbove. Wk 26808/1 1968 7. BCTEP augRSEegbed above.
19 The compounds of formula (I) can be prepared by methods known in
the art or as described below in schemes | to 4. All starting materials are

aithemoammercialaanatiahle siglescriped: Imheohtﬁr@w@%ﬁaa Q\eenantmmermaily
Eur%ared b methods well IEVown in the.art. Unles ) %he |nddc

e TR RS TS R R ATE oD (LMD ARy £ lion the

AP UHeTStoma by koS daiserrtiadeinie, e ?ﬁ@lﬁﬁéﬁ%ﬁ@hp@ﬁe compounds by
ehantiometical\orpurehprdddels; epantiomeéncalyt puselstasihgamaierialBant or by
shauldhesed dnaddiiop.thegompounds of formula | might be
separated into the enantiomerically pure compounds by chromatography
on a chiral HPLC column, chromatography with a chiral eluant or by 10

rystallization via diastereomeric salts. Scheme 1 (Method A) OH R\SO i
o%?'&?\m%e f\llg 6~J~03R10-s~%,N-~1NHzN O step a
rysteprR Sﬁ)ostepcRHOO 20,PG40OPG5PG70,PGstgpd

*RsR@@RxRI@R Y 1t~N~ R7 f X 110R§2NCOG 0 )\\N
o 3 RN 0 o AN 0 iy Y
H,N N stop b R stepc |0
2 step a 0 H P 0 0 o

0. ©. PG o
, PG . G 5 ; PG
y lstepd
Ri_ _N. _R®
R® R’
9] Rz RG R’iﬂ
0
e TR -
tmm§—N 3 N
[ % 0 R g 1
o B RimS=—N o
rt N Rs step e !
R: R’ o
19
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Compounds of formula (I) can be prepared according to the methods described in scheme
1: Appropriately protected serine 2, either in racemic or in enantiomerically pure form, as
well as sulfonyl chlorides 3 are either commercially available, described in the literature or
can be prepared by methods well known to a person skilled in the art. Sulfonylation of 2
can be achieved by treatment with sulfonyl chiorides 3 in solveats such as
dichloromethane, tetrahydrofuran, N, N-dimethylacetamide or dioxane in the presence of
bases such as N-ethyl-diisopropylamine, triethylamine or pyridine optionally in the
presence of DMAP at 0 °C to room temperature (step a). Mitsunobu reaction of 4, that
means treatment with a dialkylazodicarboxylate such as diethylazodicarboxylate,

ditsopropylazodicarboxylate or di-tert-butyldiazodicarboxylate and with



_ng‘]}&oﬂ%ggscnbed in scheme 15 1: Appropriately protected erlne 2
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R1J.3911NrO RS N 0O RNRestepalRR10 eR1l0$%$ R9R11
R3 (0 Compounds of formula (I) can be prepared according to the

TiER20 '8/053192
er in‘racemic or in enantiomerically pyre form, as well ad sl ony

chlarides 3 are either commercially avaifable, described in the literature or

CHROSEPPERERBE D PietABERL Sk AW I 4 fsdheaR akilfedniontoar temperature,
Sultenyldtidiooficcast he adhieved Byrdpeatmdnt-withrdulfori ehiondesd of 4 can

'Qes%lty ﬁc%iqutgs d 99\5%9"%?&% %vtegé‘ﬁxger%fu%%% N\ sulfon\élﬁhior;de such as

- |met acetamide or diox thé presence of 20 bases su
W%M Eprep\pEnsing, taethylklsnids of ghadmessptonkily itshesuch as N-cthyl-
plﬁmg@fnm&A&aﬁhﬁ)lﬁ{moemﬁmpw awire éﬁﬂ@@lﬁ)sLMﬂiSMﬂab:lhloromethane or

t%?r%ﬂ‘,?@; it éhﬁt SIH eW o ﬁ.])k 'azo OiGRIBRAIG SUase such as

as dlethy azo |car a% ate IISO azo |car ate or
AiAErt By RELBE 65%3)1%1%1%% WIS 2@@8?1\1@9165@ as tetrahydrofuran or N,

Mﬁ&&ﬁ@&‘@ﬁﬁ&&& -20driphenylRhasphinecin asetfent SUChiRs the aziridine 5.
tra gfu an.at,0 C to room ter%uter ture leads. t(ﬂthef r atlon of a
h

A b o b, ARGy, I e oo QoD O 4 G e desbsd i the

é@w@rté@ﬁmm%{m@q&mﬂ@ by lﬂé’mmém ithr m@lféhgilembn detsichne presence

@s Jﬂ@ﬁﬂ&ﬂ%fﬁ!@%&!ﬂQ{édﬁ)@quﬁSﬁ&H@HQQﬂﬁgﬁﬁ%iﬁfﬁﬂ%ﬁ%%&g thbaseIsuensuch as
eLerS duso%rog Iamlne triethylamine o |ne |n a solvent such
etr | fg

ira n tethperatdres be oum lemperatare gives the
orome hane or Fe% ﬁyé’ro uran at BU&G room empera ur 8

S@lﬁy@duehd«t?eamnﬁvvmtapbe}se Blreh msedial giethyRiming @rmpound 7 can be

RN=athyl- Qi@@@@éﬂmﬂﬂ as9lvent %@asar@,x%ﬁeaw@ﬁ@fu@ﬂ QJdNim hydroxide or
dlmet cetgmlde at temper%ture from O C to reflux ive th

azkllrIL ihe r%eeftr%?ent ot Eemi 5 €0y Etd s (Hittter & Wﬁﬂ réﬁg§Ydr ofuran or
avaﬂ]am‘etbqrrdeiémbe@maﬂueei@dﬁwam&é@ap@e@h?@d%ytmsmb@@wem be cleaved

KRAWN I3 REFsPRuskiledh insthenad) Jn-the Rresence. of AmeilNalidevents such as
u I? as sodium |od|%5¥§ﬁ%rp Ig{éesm bromide in a solven uch % o L0d 60 °C.
SRR O S S N Rt bAREEH DI TP °C o0
tempéretire givds theawdlfonyhimidazslidinoned (stepsoyhThenprdtastingthanol or
groHP.(BG) Afseamround 7 canke: fleaved inithe Geseiof methd2ndsiiion on

esters by treatment Wlth sodium gydromde or
protecting groups see T.W. Greene, P.G.M. Wuts ,Protective groups in organic synthesis®

Second Edition, John Wiley & Sons, 1991. Condensation of the carboxylic acid 8 and the
amine 9 can be achieved by well known procedures for amide formation, such as the use of
N—(S»dimeihylamin opropyl)-N-ethyl-carbodiimide-hydrochloride ~ (EDCI),  O-(1,2-
dihydro-2-oxo-1-pyridyl}-N,N,N,N-tetra-methvluronium-tetrafluorborate (TPTU), O-(7-
azabenzotriazol-1 _~yl)w1,1,3,omtetx amethyluronium  hexafluorophosphate  (HATU) or
benzotriazol-1-yloxytris{dimethylamino)phosphonium hexafluorophoshate (BOP) or
other coupling reagents in the presence of a base such as ethyl-diisopropyl-amine,
triethylamine, N-methylmorpholine optionally in the presence of 4-dimethylamino-
pyridine or 1-hydroxybenzo-triazole (HOBt) in solvents such as tetrahydrofuran,
dichloromethane, dimethylformamide, dimethylacetamide or dioxane at temperatures
between 0 °C and ambient temperature (step ¢}. Alternatively, a two-step procedure might
be used: treatment of the acid 8 with oxalyl chloride in CH,Cl; in the presence of DMF or

with thionyl chloride in toluene, followed by reaction with the amine 9.
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20

15 lithium hydroxide in a solvent such as water, methanol, ethanol,

tetrahydrofuran or mixtures thereof at temperatures between 0 C and 60
oo%r l%ll;/l esters can be cleaved under acidic conditions f‘%l}:@?oes/esswz

Hifltloroacetic acid, HCI or formic acid in,solvents such as

dichloromethane, tetrahydrofuran or dioXane at temperatures between 0 C

aehere2: BaYREBers can be clegved by hydrogenation in solvents

such as methanol ethanol or ate using Pd/C as a catalyst to

glve acid Sifsgep d). For moreg ‘On proteeing groups see T.W.

P Q;aMCWn s ’gqu e gr%upg in orgakic3ynthesis" Second
ong, 1

ne,
Ed| tign, )?&$ 1_CRandehsation c@?‘th Soxylic acid 8

¥'th anﬁWe 9 cam'be{iiachl veddpwell known prg@ed es @s’ amide
formatlgﬁ such as the use of" R ;;
N-(33dimethylaminopropi)-N'-ethyl-carbodiimide- h 61 {EDCI),
0-(1,2 25
dihydro-2-oxo-I-pyridyl)-N,N,N,N-tetra- methyluronlunrte ra}flud?oorate
(TPTU), O-(7- azabenzotrlgzol 1-yl)-1,1,3,3-tetramethy Fonium
hexafluorophosphat AT U) or

%.I-H’N%X

benzotriazol- k—yl W@thylarﬂhgg}ph@sp@m loorophoshate
(BOP) or other uplgng r agents«m—the—presence)ofa ba e sugch as

ethyl-diisopropyl- amR lamifier Ni- methylmo,E e ionally in
the presence of 4-di yla Ip@ 30 pyridine or I-h b Rtriazole

(HOBY) in solvents stith a§ tetkAhydrofuran, dichlofomethgneR
dimethylformamide, dlmeﬂ‘]ylacetamlde or dioxane at temperatures

between 0 C and ambiefit temperature (step e). Alternatively, a two-step
procedure might be used: treatment of the acid 8 with oxalyl chloride in

CH2CI7 in the presence of DMF or with thionyl chloride in toluene,
llowédByir8atishsHhthe eRreis3swier pode/{hogs7iescribed in scheme 2:

EQEJE:}MQQBM%&%B 2 chebemerdidietoodiBidiRBNRRIY, Bm\e*fcﬁ&, can be
ié:hi eg P(yglleéil':ﬁig\aémftg tsu fon%{\lh%llf € E’e%bﬂ?e ]I.:)\)IQS(L\I'“ICF&% ofo cﬂaase sual as NaOH,
Na,CO; or NaHCO; in a soivc—:nt such as water, acetone, diethylether, tetrahydrofuran,
toluene or mixtures thereof at a temperature between 0 °C and room temperature to give
sulfonamide 11 {step a). Condensation of the carboxylic acid 11 and the amine 9 can be
achieved by well known procedures for amide formation, such as the use of N-(3-
dimethylaminopropyl)-N-ethyl-carbodiimide-hydrochloride (EDCI), O-(1,2-dihydro-2-
oxo-1-pyridyl)-N,N,N,N-tetra-methyluronitum-tetrafluorborate (TPTU}, O-(7-

azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium  hexafluorophosphate (HATU) or

‘benzotriazol- 1 -yloxytris{(dimethylamino)phosphonium hexafluorophoshate (BOP) or

other coupling reagents in the presence of a base such as ethyl-diisopropyl-amine,
triethylamine, N-methylmorpholine optionally in the presence of 4-dimethylamino-
pyridine or 1-hydroxybenzo-triazole (HOBt) in solvents such as tetrahydrofuran,
dichloromethane, dimethylformamide, dimethylacetamide or dioxane at temperatures
between 0 °C and ambient temperature to give compound 12 (step b). Alternatively, a
two-step procedure might be used: treatment of the acid 11 with oxalyl chlonde in CH,Cl,
in the presence of DMF or with thionyl chloride in toluene, followed by reaction with the
amine 9. Mitsunobu reaction of 12, that means treatment with a dialkylazodicarboxylate
such  as  diethylazodicarboxylate,  diisopropylazodicarboxylate  or  di-tert-

butvldiazodicarboxylate and with triphenyiphosphine in a solvent such as tetrahydrofuran
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OR2O~N{{011 RCS-NOR2ZNCOSR--S'N~0110048 R4NRS8
stopdRNR 59RR R3R9RsR'Rs Rio R'X/~Rii Rz X3 Rai R3 R (l)

Wéé@gf ]%I(}%rpative synthesis of compounds of formula (1) is dePSc@f}Es%é%‘msmz

eme’2 Sulfonylation of serine 10, _e% er in racemic or in
enantiomerically pure form, can be 5 achieved by treatment with a
ghifchylehi6rieRe DinHaPEEEndEaF dbdbe SOERUONLORNNESEDS dP (step ¢).
NaHGO3 v, alsolveind sughvas watetaadetensy diethyethelaving group by treatment
SHRTNIOIAR PSR OL TR RSP0 R A S RIRUG HEMPEN Orence of
C and room temperature to give Sulfonami el (step a). éond[ensatlon of
thsrbenkyRe At Hitarry BaiiHece eithpsiskicvedy Bineikaswient such as
Rricercunes fefantigerformatiommsuch as the sise adpbatile. Subsequent treatment
%%e’%l-%%gn é[lrl(c) h ZE?SFNQFQ‘ 8l ;Tg%ggg%}%qﬁhqxgd’gs%@%ﬁ% al(nEul?eCBa solvent such as
Wl@ﬁifﬁgymmm,N:ééf@éﬂiiﬁb"ww&ﬁi@ﬁﬁ-t@iﬁﬂﬁﬂtﬁéﬁﬂj@fw@(@'ﬁ@rw,reﬂ(vn can give
azaherentdaznltryhrheh8o3-1etramethylssoninm: e xa o phaspRAE metal halide
gﬂc Tflst) %dib%‘ 49 ric?ezmr_l_ Igyéggl Slg'(lj 'ggglgtlll){ilg Enrlinao)s?) VO% QO iugsl tetrahvdrgfuran or
hexa u.oropLhos]ﬁaie (§O )l‘br other coupling reagen‘fs in the presehc% ot
gilgggf@egﬁéﬁnggegwpﬁthﬁgmmieg@mtﬁémymives compounds of formula
Nemgthydmorphol.ine optionally in the presence of 4-dimethyl.amino-
pyridine or 1-hydroxybenzo-triazole (HOBt) in solvents such as
tetrahydrofuran, dichloromethane, dimethylformamide, dimethylacetamide
ordibgerclalMatiper&ures between 0 C and ambient temperature to give
compound 12 ¢step 2) AlternativelyQa twgsstep progedure might bgused,,
ide in CR2E220 in the Hregenge

treat t q{ th fd 11 with oxalyl

of_@yﬁ%ghl@ﬂn 6l IleWe_d_QQ_réactiomwﬁkﬁ"EleYo
amine=?. Missunobu feactisteiof 12, that m anség;ament with-a © i, b RS
dialkylazodicwﬁﬁ@ch as diemmmoxylate, i ﬁRg
diisopropylaz boxylatg or di-ters icarboxylate and wi: R10
triphenylphosphifhe ifi a 8lvent sucas tefrahifdtofuran WO 2008/1 657t R
PCT/EP200S/05319% RS

14 15 ()

Another method to synthesize compounds of formula (I) is described in scheme 3: The N-
arylsulfonyl bond of N-arvisulfonyl-imidazolidinones such as compounds 14 {obtained by
method A or method B) can be cleaved under reducing conditions using magnesium in
refluxing methanol (see /. Heterocyclic Chem. 2004, 41, 737) to give imidazolidinones 15
(step a). Sulfonylation of compounds 15 is achieved with sulfonyl chlorides 5 in solvents
such dimethylacetamide, tetrahydrofuran, dioxane or dichloromethane in the presence of
bases such as sodium hydride, N-ethyl-diisopropylamine or triethylamine optionally in the

presence of DMAP at 0°C to room temperature {step b).
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-22 at 0 C to room temperature, leads to the formation of an aziridine 13

(step c). Alternatively, the hydroxy group of 12 can’be converted into a
% {? group by treatment with a sulfonylchloride such as m%‘r%%%'gf&’ﬂ%’z',m

hioride OF tosyl chloride in the presence of a base such as ’

N-ethyl-diisopropylamine, triethylamine of pyridine in a. solvent such as 5

dichloromethane or tetrahydrofuran at 0 C to room temperature.

Subsegrentmeesa®ent with a base such as NaH, triethylamine or

N-ethyl- dusopropylamlnq{ln a solvent such ags tetrahydrofuran or N,

N-dimethylacetami I \peratureifro FQSC to reflux can give the
aziridine ]Fﬁ Treat of with an ispCy: e 6; in the presan\ce)of a
mgtal hatije such &s soé;urﬁ iodidez bromide in a0§o¢ve t

suchp: ydromLa_n_%[_J,b_gloxane at te perq ur€s betw
roori temperature giveseeempounds of formHIa £P (step d). Scheme 3:
(Method €) ~110\\N,R2 ~+.NR2 RI-s 31tINR2 ONHOstepO503
R1:21N 0 R4 N R8 R4 N R8 R4 N R8 115- R R( 10 R6 X R90 R8 R10
R7 6 R11 R7 I R7 R11 R3R3 R3 14 15 (1) 15 Another method to
synthesize compounds of formula (1) is described in scheme 3: The N
aryk&ulf /l-bond qg‘ aylsulfon)él;-lm|d§srzolld|nones such as cBm)p_g&ﬁ}gs N R
14 by‘smetho or met Gar?\k%écle@t\ggg ungh edbérﬁ
oot ﬁﬁ rg uxjng altok{see3- H%f;% lic,
Ch8ri. 201" 7) ol glve imiefgZ olidfier e5l5 (step a). Suldnyldtiory
of compound§215 is achieved with sulfényl ¢hlorides 5 in solvents 20 sucﬁ
dimethylacetamide, tetrahydrofuran, dioxane or dichloromethane in the 1s
presence of bases such as sodium hydride, N-ethyl-diisopropylamine or
trlethylamlne optionally in the presence of DMAP at OC to room

e Rt NSISE e 3808 P{ 988 petied Sousiosafopnigall) is described.
Aebempeidd Metbad Dy R(N-Rao IR RRBlazoline carboxylic acid 16 and amines 9 are

either commercially available, described in the literature or can be prepared by methods

O

well known fo a person skilled in the art. Condensation of 16 and 9 can be achieved by well
known procedures for amide formation, such as the use of N-(3-dimethylaminopropyl)-
N'-ethyl-carbodiimide-hydrochloride (EDCL}, O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N,N-
tetra-methyluronium-tetrafluerborate (TPTU), O-(7-azabenzotriazol-1-vi)-1,1,3,3-
tetramethyluronium hexafluorophosphate (HATU) or benzotriazol-1-
yloxytris(dimethylamino}phosphonium hexafluorophoshate (BOP) or other coupling
reagents in the presence of a base such as ethyl-diisopropyi-amine, triethylamine, N-
methylmorpholine optionally in the presence of 4-dimethylamino-pyridine or 1-
hydroxybenzo-triazole (HOBt) in solvents such as dichloromethane, dimethylformamide,
dimethylacetamide or dioxane at temperatures between 0 °C and ambient temperature
{step a). Alternatively, a two-step procedure might be used: treatment of the acid 16 with
oxalyl chloride in CH,Cl; in the presence of DMF or with thionyl chloride in toluene,
followed by reaction with the amine 9. Sulfonylation of compound 17 is achieved with
sulfonyl chlorides 3 in solvents such as dichloromethane, THF, DMF or dioxane with bases
such as N-ethyl-diisopropylamine or tricthylamine optionally in the presence of DMAP at
0°C to room temperature (step b). The protecting moiety (PG) of compounds 18 can be
cleaved by hydrogenation in solvents as methanol, ethanol, ethyl acetate with Pd/C for
Cbz—groups or using acidic conditions such as TFA in CH,Cl; or HCl in dioxane for BOC-

groups to yield sulfonyl urea 19 (step c). 19 may be treated with alkylating agents R*-X 20
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HO (RN~WRR'XRORYNR~013 1 OPGstepal7 PGstepb 16 PG
=ChzorBOC73R6R,RR65R,RkaRr6 RRPRRS0oR' a0 X 20RO

R+ XaaR~+o N SO ~ |~ XRaSstepcR/Y/ ‘Rry
stepg ‘()Ig ~0O~RR0o00OPG (1) 19 In scheme 4 an al &?@3}%8'\&3192
synthesis of compounds of the general fo rmuI é% is described. _
Abﬁhaﬁh%ﬁ) BRECTE X ESP 6585 5 Fnitt &X¥HnE arbioseile St 16 efips are
amines i anell eittrencooimergiallyanvailalile); de sCrilieditndbe lisbraiura:ol as
%@&&% F%{%R%%dt%mﬁiﬁ%i "fé BM&WH‘ &% RELRE é;o?'ﬁ'ﬂ%‘m *lg e (1) (step d).

Con ensatlono 16 and 9 can be achieved ywe nown proce Lﬁ‘eS or

AR toishatigho B cticas Maaides srnsinhathyrinfrgsrpyX 20 in the
&dr@&hyb@asbaditmlq&waﬁecﬁlwmmmﬁI))MA DMF or THF at temperatures

Qeé%'e%ndéb()fqroorgﬂogg%fl tB¥n8¥9 ]!:%’lN ;%}"B;Fwsnds of formula {I}, in which R*= ar yior

tetra- methyluronlum -tetrafluor orate

Ostrrazabeniiidiver-ralvre ariatp phesiatryiuioniohyreas may be used. Sulfonyl
Iﬂzee@afmﬁfgpb@ﬁfamwvéhmm Qotxenﬂomaml Br, T or TfO) using Xantphos, P(o-Tol)s,
lo th hos mn hexafluorophoshate (BOP) oy other

)éoggfng ?eag%%s m%ﬁeﬁ\? "3fa§ %@éuslﬁ% as & gases S)L ﬁasikeaOtBu’
StayIEHilsopfopil-siviends fﬁé‘ﬂﬂﬁérﬁhﬁéeal\FHﬁéIhWﬁéi*Bﬁ@IYﬁ%ddéhonally in

the pr nce of 4-dim th lamino-pyridine or |,- drox benzo-triaz

(O S g B SR (g PR A <cceptable
é"hﬁé%ﬁﬁ&éé’t‘aiﬁﬁi@@H?Yd#@ﬁﬁﬁ@é@féﬁfﬁé\fﬁﬁﬂ?@@%&%@ﬂ@ CoamhEnbidAeT

tempgraiured (siepcalidtachatiy aly seetwdestep proteduinigydebsadic acid, or

CeAMENLOL NS AL Q'u%f? N '§Glf9?$§'é/éz8%@(9&%&?&%‘5}%&9ctQScPE?cse&%ﬂf an

DM F.or Wwith thionyl chloridein tolyene, . fallowe

aCtIO |t t e
SR HE R SRR A 15s e AC e S PaPe Aidstartari
3. golrbas sslicigs dibhigrdehethemd oTid ECiD MR omdibgrdrie Rmm padbessaltise.g,
2O suthasdN iethyd disepropy lamiari of tdethylamineneptienaliitnteons on the
RLEEDCE AL AMAR . 06 (0 (00T (S MREIRIS G1PR ) TR O

of compounds 18 can be ceave ena ion in

g&ﬁ}éﬁ&&é@%fﬁﬂ&iﬂ&ﬁ%P@iﬂyﬁ%leaﬁa&% Wﬁ?ﬁ&}fé 16 Veebéygﬁyﬁﬁﬁ%fm or
Usiplylaeidée conditions such as TPA in CH2C12 or HCI in dioxane for

BOC- o s to ield sulfonyl urea 19 (step c). 19 may be treated with
atkylati ?{‘QP}(@E@‘E‘ 10n is not déscribed in the examples, the compounds of

formula (I) as well as all intermediate products can be prepared according to analogous
methods or according to the methods set forth above. Starting materials are commercially

available or known in the art.
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WO 2008/119657 PCT/PP2008/053192 -24 in which X is a leaving group
such as Cl, Br, I, OMs, OTs, or OTf. These reactions are performed in the

WB%T’ Hce Q.; a base such as Cs2C0O3 or K2CO3 in inert solvents such. a

ace onég( |oxane DMF or DMA oonnaIJg in the presence OFRF&PR%{WP"’M”

give (1) (step d). Alternatively, sulfonyl urea 19 may be treated with
alkylating dgerite Rd-o¢2 Ghinirtbe:bepresanct of sadjumchydridatinshiventsn found

H %@%@M&QME@& THE 183 aﬁfﬂw}&ﬁ,ﬁﬁtwgsw& Jagflxat Eﬁr\ﬂm and

in which | or etero

nt. FQr compou form
%&e&%@%?éﬁﬁ%ﬁt@r%#&ﬁfﬁ% ST B i B G 2 fncreased,
SW nm@g)mmawb)@ewewdrmqeﬁ2T$(ezc¢c(w1tmxfar@bc3ﬁeﬂ@n TEfyeatment

uﬁ@glxlﬂﬂtﬁﬂﬁﬁ)fﬁ@raé@&)%hzaﬁ B-Beddlasdigand PO G 3 RAd2ded A8 onists.
@ﬁﬂﬂqﬂgmsémqsa%qq&@aggﬁ ah, A NaARIR,) ﬂfgé\% p?ghic Rl ORI -

gvents %L% dioxane, or toluene tO € conversion or a

RiFSUR %W&ré%?}%%‘%o 6ﬁ§Fﬁ1‘é]€é‘BH|% ﬁ;ﬁe&ébfgsﬁs alticyRbenon-
carvieddsnt byetredirheiat ofcliiok, aceingouvddwitie an inopgamicaasigsifornd
exameRydehalicasids ssiohs 6}&15@%ﬁmﬁielgbfgfé?ﬁm@§ﬁ§ SCIOMver, psoriasis
hyg ot*?he%'%%%%%{ EE‘?JséE‘%f Gaclds speh as sulfuric acidgnitic.
acid phospnoric acl etc., or wit fS organic acli SUCah as 11_n
RIS Bt e R}Efééi&eﬁ%%f&%Heﬁﬁrﬁé?ﬁ“‘é‘%la CRERAHE faBfdion.

ethanestifonic d cichorpuelseh gsulfenio deidrdoe caetiocs¢d formestobnaof

saltdsodiRysaddiignofi ivn equiva %amée@famﬁfep o NBERINJIF ZAVNRES and

of ae% g[grot(gnsr olg?tpg %&{9 t an%OA%ItIquéL qt hff C(r)l%n ound in a suitable
en (e.d. ﬁéﬁ ano Wa er mixture, té ré‘ch dr 1ﬁuane water

mlxtur and to remaqve the scglven by ev oratlon or 20 lyoph lisation.

Insofar &€ R PPapRrAGSRea ol TESE LR TS Wih OIS ogigons comprising 4
compoiurtias ofcfformuia (§)-ad wellas: aibmt@fﬁﬁy@qubﬂ@@mtslm/be adjuvant.
prepared according to analogous methods or according to the methods

set forthiteboven Btatthry ivaterials are commercialiesavaitbiiie arfknowndn

tne-art WRI2Q08/ %893%8&T&%E@QQ&QMm@%&%%%@%@QY& the
tm oveI co |dpoun fthe esentl Q’[IOH have be Lg{} E}Z bind to
ivAte

LSRGVl Act gaf'elff( S (PR and Hlaed Sfbfifgf LXR

a or Coa

Sﬁ‘iﬂ aE%Rsﬁetﬁ“ @é\%@)ﬁ%ﬁﬂ?%‘@@’%%ﬂ%@&ﬁﬂﬁ?ﬁstfPééhfc‘éQatngE and/or
chabstersldsimcraasklyidhaelnfiammatbry dtherosilespsisws TRdudesesterol, high

It»@ycamm%ef%%aé%ﬁe ralga%sysea%% %@H%{QHM&%{%@M&%&%%&S
it1 are mqﬂc}nated bé/ LXR 61&% ‘2 and/or LXR beta aggonlsts Such
el Rl LT SHPAT R BSOS R Echary e ovs
ﬁ]{ggses, skin diseases, colitis, pancreatitis, cholestasis of ‘{he 11ver, fibrosis of the liver,
psoriasis, Alzheimer’s disease, impaired/improvable cognitive function, H1V, cancer, age
related forms of macular degeneration, inherited forms of macular degeneration and/or
Stargadt’s disease.

In another preferred embodiment, the invention relates to a method for the
therapeutic and/or prophylactic treatment of diseases which are modulated by LXR alpha
and/or LXR beta agonists, particularly for the therapeutic and/or prophylactic treatment of
increased lipid levels, increased cholesterol levels, low HDL-cholesterol, high LDL-
cholesterol, atherosclerotic diseases, diabetes, non-insulin dependent diabetes mellitus,
metabolic syndrome, dyslipidemia, sepsis, inflammatory diseases, infectious discases, skin
diseases, colitis, pancreatitis, cholestasis of the liver, fibrosis of the liver, psoriasis,
Alzheimer’s disease, impaired/improvable cognitive function, HIV, cancer, age related

forms of macular degeneration, inherited forms of macular degeneration and/or Stargadt’s
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cholesterol, high LDL-cholesterol, atherosclerotic diseases, diabetes, ‘
particularly non- insulin dependent diabetes mellitus, metabolic syndrome,

Wg)ﬁUgllqggoJ]a sepsis, and inflammatory diseases such as Cﬁlgﬁf;ﬁmoosmsswz
er

pancreatltls cholestasis/fibrosis of the liyer, psoriasis 10 an

inflammatory diseases of the skin, and diseases that have an

infermeliddy ncompbonenpsuchdasiAlziieimerdipeaseé ordefined above to a human
inpaiwdimpovable cognitive function. Moreover, the novel compounds

of the present invention can be used for treatment of infectious diseases

such ag il as well a5 canesr and. QEePJPP&%'S&%QJ %Q%ﬁﬁ@tggo%@%; the

inherited (e.q. Stargardts disease) forms of macular degen ration.

SRS HBr PR ARD S s T IA FhAlcatie AT R B6 Sfsated 57 XK alpha
coiprising e rcompoitn das dedfite thabovb anpeatphardacewitaliyctic treatment of

a&q@w@b B icakriels aﬂd{@Js@@matelIn@\MyqamrltﬂKezwi:a@swramm
Bp P40 fjstggrgs%: #%1 ddls gbe cfﬂo Jbl“el’?e R Bher@ H% (Elc—? alr}Idg 1 betes mellitus,

St ances especially as [ era eutlca § actlve su nces
ﬁ@é%h?éﬁ M/%%rébﬂm%%naf Hidadn Wﬂt‘ﬁoé?’edfﬁ@a‘tﬂdfgﬂchE cases, skin
diphacandlorsL XRcR0ibetalag evists opartibutay lifbassih ef e litioalbypactive

suhstancesiar.theity a{m@mgn@l!%m&@hyta@ﬁ pfdacreased dipid:leyels)ated
pereased cholesterol leyals, tow HDL-chole ter%zh'% LDL: QR E?né?or bargade's
atherosclarotie” Iseases, dn éb etes, non- |nsu epén ent Giab

Hi&ihtts, metabolic syndrome, dyslipidemia, sepsis, mflammatory

diseases, infectious diseases, skin diseases, colitis, pancreatitis,

cholesféiyiéfb’fi‘tﬁé)ﬁ\ié?o fibfrseiscottheshivs ﬁoz&p@s@dagssdwzﬂ@m@ﬂge for the
gks@aﬁmdﬁmaﬂ@@tﬂmﬂmmﬁblem@m\é&m@@H@mrr;ur\z(pz@ﬁa@@f,t&ganéekaiedlsedses

I [
S L e B e o

e AT R0 é%ﬁ%ﬁ%%tfﬂ@l&ﬁéi%sw SRl brrophyiced cholesterol
irvalient BDdisbassswhibighld rhotiolatedobyailiX R alptwic3bsamdbodinxi®es, non-
t}es@lag@pmmrwél@glméqrtmeﬁﬁed@&mmrwgwmcstarf@gment

ﬁléncrea ed d%ld IeveI Eg{éeadsed cho estgro levels Es,

ASES, £ases, siKin diseases, coll ancreatitis, cholestasis of
i clﬁo esyiero(i ?1 hnL olestero atherosc?erotlc dPseas
dhabitast IW&%Hfr?g‘dhﬁ ispepiasitis AN ES fIMse s rsaBoRY gyﬁw%%@ cognitive
dystipide Mid, sepsis agffle:ﬂnmaformd iseasedainfegtioustdiseasesskinrms of

%@@@@ae@&l@@ueﬁ%@ay%@@@d@%@%og the lvenfihesisohthesivelompound
riasi gssbAIzhelmers disease, impaired/improvable cognitive function,

3@8(21’1

cancer, age related forms of macular degeneration, inherited forms

of macular degeneration and/or Stargadt's WO, 2008/119657
PCT/EPSEORI083TEL - S REHY, MHRATEMOS Compiigersed cholesterol levels,
atherinistening dscasemp ouslp Blsditine diabuveische hevaredoeiicpbpaniamatularly

prevention and/or treatment of increased lipid levels, increased cholesterol levels,
atherosclerotic diseases, or dyslipidemia, especially prevention and/or treatment of
atherosclerotic diseases or dyslipidemia. Diabetes, particularly non-insulin dependent

diabetes mellitus, is another preferred disease.
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The invention also embraces the use of compounds as defined above for
the therapeutic and/or prophylactic treatment of diseases which are
{ﬂ%yg y LXR alpha 5 and/or LXR beta agonists, partlc )'/EI)% tp/853192
erapeutlc and/or prophylactic treatmer% of increased lipid [evels )
increased cholesterol levels, low HDL-cholesterol, high LDL- cholesterol,
atherostieriotiodisg asesydiabetgs] nonHnsulin degesdenicdiabetesty of the

'ElﬁHﬁSHﬁnd@gF%*P@BFe%qmﬁmQN%Q@%‘ﬂﬁd SERSIS IR Y formed assays can
%n ase Clﬁ tg]i/dlsefg k|n dlse es, colitis, pancreatitis,

s o1 er, fi ros":’i‘éeo(trtﬁlgrf:\/ af)%lgil Halion B aREasy for
dt@@ﬁé}ﬁﬁtﬁ&h@ﬁﬁ?ﬂbﬁé@ﬁ@@d@@?ﬂt%ﬁﬁﬁ@ﬁdﬁqﬂ%mém@g@rel%lteblBi-Ochem-
foregs Bf7maculag. degeneration, inherited forms of macular degeneration

and/or Star-act's disease. The invention also relates to the use of

compownﬁm&de%&pneet@b@é@ct@rvtee d@te@eraegnoqme%@amng% (Plrttmdn LXR
lactic treat ent of disease

hetherangui
B O e et S o ed
{&PHpe ébé W&Bﬁtﬁ%t@%& Mt of ge%wauwé@szt to 447) and
increasbi R helestencls eveds) |ow HdimphidiebisrdiepighibBlottiolesterates
%Ht%ﬁﬁ:%g'@t@t%’d%@%%aﬂtﬁ@gtﬁénﬂ@l@ ISR AERSAAENHiR0RIEShen subdoned
ellitus, metabolic syndr :{pe[bn%is pidemia, g@gﬁ# mflammato% (Willy et al.,
ém T T TR S A S Hefgfigdlyss (Willy et

Ertesshisis! 892G 8 I Smpeoeislofes mﬁélrﬁpgéﬁasté%ﬁﬁéwﬁéﬂQSO% 13).

disease, impaired/improvable cognitive function, HIV, cancer, age related
formslofinstenlar pegbaeratid nuinfievited FOIBB ofomasulardegéneradionE. coli
aﬂa{@taszargﬂdt@ @@emtmmmﬁmm@ﬁ COMBKISe &SRR cafar

r reatment of increased lipid levels,
He50 ge\g’?ﬁf dt%% %htt gk

mcre estero evels erosclerotic diseases, dyslipidemia, or
(&ia ete5| %2 fgrred indication, particularly prevention and/or
adloilgan
pid levels, increased cholesterol levels,
atherosclerotl diseases, or dyslipidemia, especially preventlon and/or

treatment ot ERA&PILCR Gt drsEREL BB iffetatiiia O adutiler consisting of 50
particUigRy. mbh7idsilinmdépérdehmildietds metlitud) 5 amdthercpeefétedyg of

disRaser WG W&Qﬁ@ﬂ%ﬁﬂﬁﬁ%@&%f@ﬁ%@&%oaﬁdﬂh@@ql@tw Bg [RSIBA beads
W%fs%c?%ﬂ??'n auftt%ﬂﬂtgf tooctet?t”t tthgnaC%tvr tt%ma RIR mcut)ated for 1

prese ht invention groun orma on OI’] orme

éaﬁﬁ %%ff’ct’tﬂ %ﬁshtﬂé%@letdéﬂ?@e’\?ér%tﬁétﬁtfaﬁat%mﬁn%ﬁaww%ﬁmﬁ
assaynforspersxisdrmeditoliferatdraptieteth reoeptah g ammailigeated beads was re-
bingéng Lamain:l ANAIBIoCReNHi 2 A998, R Hob1EshIS: (N-(2,2,2-trifluoroethyl)-N

[4-(2,2,2-trifluoro-1-hydroxy-1-trifluoromethylethyl)-phenyl]-benzenesulfonamide) ) was
added, and the reaction incubated at RT for 1 h in the presence of test compounds, and
then scintillation proximity counting was performed. All binding assays were performed in
96-well plates and the amount of bound ligand was measured on a Packard TopCount
using OptiPlates (Packard). Dose response curves were measured within a range of
concentration from 107 M to 107 M.

Luciferase Transcriptional Reporter Gene Assays

Baby hamster kidney cells (BHK21 ATCC CCL10) were grown in DMEM medium
containing 10% FBS at 37°C in a 95%0,:5%CO; atmosphere. Cells were seeded in 6-well
plates at a density of 10° Cells/well and then batch-transfected with either the fuil-length-
LXRa, or full-length-LXR[ expression plasmids plus a reporter plasmid expressing

luciferase under the control of LXR response elements. Transfection was accomplished
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Mammalian expression vectors were constructed to express full-length
human LXR alpha and LXR beta. Bacterial expression vectors were

Wﬁ%ﬁ%m?gﬁq to produce tagged versions of the ligand bindln ﬁ'ng? 053 192
LBD) of hu aa 155

man LXR alpha (aa 164 to 44¢) and human LXR
to 460). To accomplish this, the portions of the sequences 10 encoding
theH BDEuyere Grplifie dfrohr tHelfullilenythictlones dhyRGRiand thersuggested

%9@98?@;%%’%@%@%&‘ r\/l%‘é?@ﬁeg'ﬂ?é GO0eR WereVaL %Ht%atxon and

se W| t a 33-4

roc%l %% %ﬁ% f)ﬁg?%{fﬁ 0%%t%r?%%ﬁressmn a‘-%mccl inent of
ﬁelﬂmé%ﬁuaw@ﬁwbwmdwéﬁbr pleRseEhin 8 et rbeam Bl Segpnsdion
cehs:byirstandasd stiethads (RebiGuinepinksatoed S Mi9dalestdatriGon: 0.1%).

%lﬁi 8er I&M)%[gr?%’f eited Oy AUSHOE! 8L su@?ﬁ%kﬁ%ﬁ&@ HRGypernatant was

nd L ta receptor bind ere as
g B R S A e
é%@?h%lwéﬂ} vesaetiord 5oty reglet cERA RS o0 weforiodRrGina- LRDinescence,
Rsatelasswers hatbeh 1o B0ng,or4Q goRA ihearis RO daspettivelyT Hindcfipalbnal

e Hm%f?fl??nlel?%eég?é%' g aT&?&ﬁ%‘éAﬂ@Q&% @l WRsInguhated fg g‘uﬂt%mescence
RT an?ﬁgentrlf

pernatant containi
GRBBARY BrbtEin Iaﬁ%%ﬁésgaﬁ. &S PRistRShtaiing s vere
r@beﬁ@mdomedhbéadé ilmgn@l é@ﬂbﬁd@&lﬁ@@%ﬁ bedfdfKRadioligand
(eg. 100,000 dpm of (N-(2,2,2-trifluoroethyl)-N-
[Bh€2; 212ptriflubractdrddrxy detnftularo mMethyiethyli-phénylMeenzenesdifatave assays
mided was > addeth andineviearlienincuhaled 8 R ford B Jfagbly 1 nM to 1
prvl?ence of test compounds, and then scintillation proximity counting was
performed. All binding assays were performed in 96-well plates and the
amount of boun |gand was me asured on a Packard TopCount using .
ERtPRRR s s‘é‘%ﬁ’?%@%@ﬂé“hﬁ%za%ﬁ?@d%ﬁﬁiﬁ‘é ¢ binding
rarge of concentratlon from 10 10 M to 10-4 M. 30 Luciferase
Transcriptional Reporter Gene Assays Baby hamster kidney cells (BHK21
ATCC CCLI 0) were grown in DME m.,coptaining 10% a
37C in a 9584R28%CO2 atmosphelﬁlé eﬁlI EI E\1/v1(3§1rﬂed?sJLI eded in g ff%??m %mdmg
at a density of 10' Cells/well and then b& Grehtipldfected with eithet &HE‘O
full-length- LXRa or full-length-LXR[3 expression plasmids plus a reporter
plasmid expre§§|ng 35 luciferase under the.control of LXR responsg
elements. Transfection was accomplished WO 2008/119657
PCT/EP2008/053192 -28 with the Fugene 6 reagent (Roche Molecular
Biochemicals) according to the suggested protocol. Six hours following
transfection, th cells were harvested by tr@sinization and 0.10

63 2.5 0.24

These results have been obtained by using the foregoing test.



seeded in 96-well plates at a density of 104 cells/well. After 24 hours to
allow attachment of cells, the medium was removed and replaced with
enol red-free medium 5 contalnlng the test substances.or .
Wcor?tro T%%?\ds (final DMSO concentratiopy: 0.1%). Following |§€E SAlOn o2
the cells for 24 hours with substances, pI of the supernatant was
discardébkandthen&lotifohiuleiferade Chestant-hight Redyert {Rabhealts can be

Molggulae Biashemicalsy m%&%isﬁﬁga%&m%&d@lfﬁ@ﬁ%{ﬁﬂ@%#@ﬁm

Iu0|feras reactlozraﬁ mlnescenc as a T% %UTB of | Uézrase actjvit

RS HETRCRE RIS PAKAFTBRE oult, TYARSAHPHGHAT 6 SMHTHBR ?hﬁ?fé?ml N es
mééérﬁ@@bﬁwb@ww%@lwa@mﬁ@séé@i asdolficsinige fpsules, solutions,
5 luamingscenceaispempared-taatiat of cells ifaﬁubafedﬁﬁdh@ﬂa@@am@img e.g. in the

%Hnﬁtem?eéﬁ%Qovﬂ%% mn%g%ﬂ%%%ﬁwnt@a (?j&oﬁa% RSO 0 kPe . in the

usiness, Solutions Ltd mpoundads accor O for

0
ave o Oé{&tﬂi\/?&tﬁnc&’ﬁ’é“éﬁréﬂé & eﬁa%&%*a@gayé DEEEEE or |(350) of 1
nM to 100 uM, preferably 1 nM to 10 uM more preferably 1 nMto1 15

UM. For-BSEFRAHRS tior 9bi h@f%ﬁ‘ﬁ?ﬁ&ﬁ NGRGHE AT SHRSEddme manner
vetueswillthefhimbingoassayrfoxadiiel lX Ralphd Bincing 4 KRbetaiBiddimg pounds

10 kQ@Qr[ﬁHPQV hh R0 L ﬂ]l%%étécgl@&cé&gt@@ 0410 ogao%@l R4 JRB8Bition with
have hee 55 Ltjswc} Stpneiggre%omgﬂte t}WO 2008/ 19§:gz h
e e e B A At P ether
BABYSYACBIR Gy BEke ptat @@&!ﬁ%@éﬁﬁaﬂé ca%‘éza%@m@ldqban&émé cargjefrinaterials

thelfof dvofsahasmapeuiicat prephtatiions: far enteral, parenteral or toplcal
administration. They can be administered, for example, perorally, e.g. i

the formlqﬁt;a@tatﬁ;e@WQ%iﬁtﬂﬂi&ﬁ@9?%1@@%%@%@91:{1%@{@%& cﬂso organic

15 %? I%?aﬁ?‘? I%Stis?fgr eg??lllo rlles P&c OL%’P%@I%I%% eCt ”1¥\’fe?[19@slt ereo p?c stearic
supposﬂones parentera orm ofr Inj ec Ion solutions

26 RINE AL SR Th RIS éamsﬁrsnmaﬁ#&&lrym@lstﬁﬁ%@df@hhféf dragées and hard
gitnmentsporearfisiobbilsr Onaladtkministration ¢siprieferseshdFhe productiople,

QE&@@EQ@%FW@&&%H%{ﬁﬁp%ﬁﬁlgﬂﬁ&%@dbﬁgﬁﬁeﬁ%ﬂﬁ aemiaw oWhieh¥ellke of the
be famil ar 16 Tabn ly Person Skl d in the argﬁ}/ebnn He descr

actwe 111 ’u’rler IlL (543 G UL case o aelatine
ounds ormula %nd?orwfﬁelr’ armhaceuticaln accep apie

20 aﬂgﬂsﬁuéﬁ%&)ﬁﬁ%&%mﬁé%ﬁmhtbmpmﬁmﬁ&nyw aam@frups are, for
ssinstancesteiniob galenical-administratiom fotm tibgetheible carrier materials for

injection solutions are, for example, water, alcohols, polyols, glvcerol and vegetable oils.
Suitable carrier materials for suppositories are, for example, natural or hardened oils,
waxes, fats and semi-liquid or liquid polyols. Suvitable carrier materials for topical

25  preparations are giycerides, semi-synthetic and synthetic glycerides, hvdrogenated oils,
liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and
cellulose derivatives.

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

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula [ can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and the
mode of administration, and will, of course, be fitted to the individual requirements in

35 - each particular case. For adult patients a daily dosage of about [ to 2000 mg, especially
about 1 to 500 mg, comes into consideration. Depending on severity of the disease and the

precise pharmacokinetic profile the compound could be administered with one or several



with suitable, non-toxic, inert, therapeutically compatible solid or liquid
carrier materials and, if desired, usual pharmaceutical adjuvants.-Suitable
W (?%rord% Qg&tgrials. are not only inorganic carrier materials, but I%sﬁE%%s 5%3192
carrier materials. Thus, for example, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts can be used as carrier materials for
iabiletyycgateditablets, drageksgaadiiard gelatine capsules. Suitable
carrier materials for soft gelatine capsules are, for example, vegetable

oils, wamesplhatsnand semneplichanssliguicprliydis(fepending orsgbeng, preferably
nagyre of the, &qﬁggdggr@%@%@g F:arriers might, however, be required in
e

the cas€ of soft gélatine 20 capsulés). Suitable carrier materials for the
production of solutions an? syrups are, for. example, water, polyols .
Cuorose b MG e et et B bt
doreitiniss hrwevsn eghmpsdsddeelnicehsRp HislyeIs Tgipeerol and vegetable
oils. Suitable carrier materials for suppositories are, for example, natural
or hardened oils, waxes, fats and semi-liquid or liquid polyols. Suitable
carrier materials for topical 25 preparations are glycerides, semi-synthetic
and synthetic glycerides, hydrogenated oils, liquid waxes, liquid paraffins,
liquid fatty alcohols, sterols, polyethylene glycols and cellulose
derivatives. Usual stabilizers, preservatives, wetting and emulsifying
agents, consistency- improving agents, flavour-improving agents, salts for
varying the osmotic pressure, buffer 30 substances, solubilizers,
colorants and masking agents and antioxidants come into consideration
as pharmaceutical adjuvants. The dosage of the compounds of formula |
can vary within wide limits depending on the disease to be controlled, the
age and the individual condition of the patient and the mode of
administration, and will, of course, be fitted to the individual requirements
in 35 each particular case. For adult patients a daily dosage of about 1 to
2000 mg, especially about 1 to 500 mg, comes into consideration.
Depending on severity of the disease and the precise pharmacokinetic
profile the compound could be administered with one or several WO
2008/119657 PCT/EP200S/053192 -30 daily dosage units, e.g.in 1 to 3
dosage units. The pharmaceutical preparations conveniently contain
about 1-500 mg, preferably 1-200 mg, of a compound of formula I. The
following Examples serve to illustrate the present invention in more detail.
5 They are, however, not intended to limit its scope in any manner. WO
2008/119657 PCT/EP2008/053192
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- 31 Examples Example | (RS)-4- [4-
(2,5-Dimethyl-phenyl)-piperazine-l-carbonyl]-1-(3-methoxy-

ngpgsg ggy;fonyl) -3-phenyl-imidazolidin-2-on e 5 Step 1: To 9&4@9%&%@%&2

L -serinemethylester hydrochloride (9,481 g) in dichloromethane
ml) was added 3-methoxybenzene sulfonylchlorlde (0.639 g). N-Ethyl-
diisopropylamine (0.839 g) was adddikangdl#ae mixture was stirred at room
temperature for 16 h. The reaction mixture was washed with water. The
organiephase was dried (MgS04), filtered and evaporated to dryness.
The crude product was used in the next step without 10 further

pklsrfl@quon §t@iﬁ’n@th %195 ﬂ@yﬁﬁa@fasapb%msid [3SRIMBED-

eetlgggy Irgt@ 'Lﬂm lut as cooled to O C under an argon
atmosp ere yrf[g osp Ine f% é) g and dlethylazodlcarboxylate

(t;DEAD 0,595 g) were added. The mixture W S stlrre ? )

e otk P SRR oot oD OTAA R Bt WAS N dys € in
divdaramgtaptsy (SO 2veyuidheRaneetiybenetate dionkciiayde §ivé g). N-Ethyl-
kb SyrdfB-mathoxgsdenzenaesdioayl vzirdingre arboxylicagidimetiykrature for

@gtgrﬂ)l %gc%ﬁ%ﬁﬁglg%és\/sggh%%ﬂtﬁ TQC? slql%l%gpag hase was dried (MgSQOy),
&%- -(3-methoxy-benzenesulfonyl)-aziridine-2- carb‘i’)xyf&)aa hyl

F{0'B9S G Rt RydrGTTan (5 mﬁ%&@ﬁaaewﬂéd&ﬁﬂw&mae(é pisg without
&prérd momdvylisocyanate (0.043 g). The mixture was stirred for 18 hat
room temperature. The 20 mixture was diluted with ethyl acetate and
Hashedhdttrwdaterpdu% afitiepusWhad 5203 dsal utterh i @gain(Svith). The solution

water,Jjog Qroanie phass was.dried. Jﬂﬁﬁfﬁﬁ;@r@d BUBROKAEEh s nﬁlepgg%@%t g) and
?lli ?lurlflg jgar ocj:i?{gcgzn &B%%Spg %9(3&(3 ggeé aﬂ?f{e:g)] IU?.g %vgges,t?x‘red for 1 day at
(R@)L1iealn¢e@ﬁ@r>@y-5’§r¢zeﬁémfonw)&2€d@osamﬁlen%hﬁn@gz@r@nw-camlﬁed by
okydie acighaphethyi@ster(hetthg)asbacalardess solitkiMe: 304 (R{IM+t]hethoxy-
gén%ﬁ@sélfc-ﬂﬂﬁ solugian. Qf(,arboxyhc acid methvl ester iO 496 g) as a colorless oil.

S)-1-(3-methoxy-benzenesulfonyl)-2-oxo-3-pheny

%g'g%z?"d'”e rdedr Pﬁ?f(%‘jg&?-m&@%geégﬁzéo 041%;%'{‘ at%ﬁ?a%%‘?é%f@oxﬁm acid

an met Rano

et had 6§ @?Sva%é%%e&}}édw%%h@e@ émle ff%ﬁieﬁosa%nvmlﬁ@ Gf>fep) and
piiywyiscagded:dAd4he oijaniogolvends siere! Buvdpdratedoihercolonless The

9{&@{9@@&%\@@&8@mqm%pyaﬂﬂf%ggadwm@m%er1@@%@&ﬁ%&&og
giye R ? 3 met enesulfo 1)-2-0x0- %51 ere%’]ld olidine-4-

W A8 of% nic a5e W Va rated. The
car oxy ac‘i’a d as a CO ést O a Solu (}))ip
ERSgL (SepBtHERY @ﬁgggg@ﬁw @%cgcbﬁ@ﬁ@m/ethy acetate 9 1=>1:1) to
irhvid azoliding-mahrboXyticacis(th 6d40-2orotetiglygidfuidar §adinly-wereboxylic acid
ﬁ%@l‘?ﬁ 45'1@'&7.060 g) as a colorless solid. MS: 391.1 {([M+H]")

Step 40 To a solution of (RS}-1-(3-methoxv-benzenesulfonyl}-2-o0x0-3-phenyl-
imidazolidine-4-carboxylic acid methyl ester (0.043 g) in tetrahydrofuran (0.5 ml) and
methanol (0.5 ml) was added a 1 M aqueous NaOH solution (0.13 ml) at 0 °C, The mixture
was stirred at 0 °C for 30 min. 1 M HCI (0.15 mi) was added and the organic solvents were
evaporated. The colorless precipitate was collected by filtration, washed with water and
dried to give (RS)-1-(3-methoxy-benzenesulfonyl)-2-ox0-3-phenyl-imidazolidine-4-
carboxylic acid (0.040 g) as a colorless solid.

Step 5@ To a solution of (RS)-1-(3-methoxy-benzenesulfonyl)-2-oxo-3-phenyl-
imidazolidine-4-carboxylic acid (0.040 ¢g) in tetrahydrofuran (2 ml) were.added 1-(2,5-
dimethylphenyl)-piperazine (0.030 g), (benzotriazol-1-vloxy)-tris-(dimethylamino)-
phosphonium-hexafluorophosphate (BOP reagent, 0.071 g) and N-ethyl-diisopropylamine
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35

dimethylph enyl)-piperaziné (0.030 g),
(benzotriazol 1-yloxy)-tris-(dimethylamino) 35

Um- hexaflnorophosphate (BOP reagent, 0.071 g)s%rllg
Wﬁl %9{?3 EPW8/053192

||sopropylam|ne \We 2008/119@;7 PCT/EP2008/0
(0.041 g). The mixture was stirred at room temperature for 4 h. The
solveing walsceviaporated @intdhe praductwas: putifiedidy '@hé@ﬂi&éﬁ@]ﬁﬁﬁl&)ﬁapormed

gé@)ghf: 4?&%“5%%;%@ ?Ltlmﬂe%c@\;alttﬁénqaﬁ? o ﬂ]lr t@ssﬁb ciohéexane/ethyl acetate 4:1 =

[ piperazine- onyl m
S ehbaibhy ) e B EDHE (ORw G al s s et
@@ﬂ@emifsnglbﬁvb[%dH]l)!@@hﬁmequws OIOB%rﬁeﬁtfeéLﬂf&ﬁs}M-SOHd- MS: 549.0
[4N2,B-dimethyl-phenyl)-piperazine- I-carbonyl]-3-phenyl-
imidazolidin-2-one Step 1: DL-serine (1.051 g) was dissolved ina 1 M
aqsepus;NaOH solution (20 ml). 10 Benzenesulfonyl chloride (1.77 g)
was added at 0 C. After 30 min the ice bath was removed and the mixture

%ﬂﬁ&ﬁéﬁéé&&@t aomﬁ%na@@@aﬁ%hen IMPIKES YRS 29217 @%mm_

{é? %Fﬁ he mixture was acidified to pH 1 using 25 % aqueous

LolohBss Précipitate was collected by filtration, washed Wlth 1 M HCI

and dried to give (RS)-2- benzenesulfonylamino-3-hydroxy- ionic acid .
&6931 )Désg%% e S&I&@Sdgf@bf% inal M aqueous! \10 solution (20 ml}.
(RB)e2ebdhzenesidfairylafiiigo 8:hyddosyiir 6Qiovfic akfioh(h. 204 g hwdiswas removed

disselvesiin tetrahyeiiefuran €lp @%@Hﬁt&@&%@g‘[@@ the mixture was again placed in

1-(2.21 D'me-ﬁﬁi Ipfgen 0y Q\;%se [1%24 lefﬁa lq)l using 25 % aqueons HCL Th% colorless

enzo riazol-l-yloxy “tHis-(dime m| 0)-phosphonium-nexafluorophos

ﬁéﬁ@r(e@waéafg@ﬁft@iéwg‘)lfaﬁ%%éfhghséu%\%}dp%ﬁﬁ%amigb1@51\%@6 (RS)-2
addedsdih mixtuieovwasydtirved atfioaim deih pefatgrafarcdBteskEthiit.
acetate and a 10 % KHSO4 solution were added. 20 The organic phase

Biap wastebvithmatanchiesnitered andxevargratad aihe Produrtwesissolved in
PP Qéatxfusmm%grﬁ%g%@%o gyelohe; W%&H@Wg%@éﬁ}]})#?d Sl 12 ),

acetae Ive } -N-{2- {34 (2,5- dlmethy phenyl)-pipera

E%a% éfﬁ&ﬂw 6% (SimATbERZURRS ]E}Fﬁ‘)%l?&ﬁﬁ&é“tl 95! 51%§%twsphate (BOP

colpress 10 am M S/ -4h81 3{{Mptaly Steip S TYW asotationldéd. The mixture was

Qtf?a%)i‘ Nt{gt{ﬂ'r?@ﬁ@fﬁﬂ@i@ﬂn@i’@ﬁ%@mﬁ@ﬁ@ﬂrﬁd]’{'jl-Z)j% KHSO4 solution were added.
roxymet -0X0-e zenesulro |

B R S TGt e productvas

aréfeﬁﬁ%\%a’f&gmﬁf (frﬁ@ C@téﬁlasdaﬁf@@’ %ﬁé’r“ls briirr RV Baim to give
RS e\ ed anhd! the thyixtirenyagistiree th ait-sop i Hednperatthe] 048 eximl | -

hhe selvan wasevareraled and heproduciwasRwified ;)
chromatography (Si02, cyclohexane/ethyl acetate 4:1 => 1: 1) to give

@%k(]i' DenzgRgsulio @(!S)a-ﬁr ﬁ'—qéiz(z,l%—dlmethyi—ph enyl}-piperazin-1-yl]-1-
hydroxymethyl-2-oxo-ethyl}-benzenesulfonamide (1.417 g) and triphenvlphosphine (0.979
g} in tetrahydrofuran (12 ml) was added diethylazodicarboxylate (DEAD, 0.65 g) at 0 °C.
After 15 min the ice bath was removed and the mixture was stirred at room temperature
for 45 min. The solvent was evaporated and the product was purified by chromatography
(S10,, cyclohexane/ethyl acetate 4:1 => 1:1} to give (RS)-(1-benzenesulfonyl-aziridin-2-vl)-
[4-(2,5-dimethyl-phenyl)-piperazin-1-yl]-methanone (0.934 g} as a colorless solid.

Step 4: To a solution of (RS)-(1-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenvl }-
piperazin-1-yl]-methanone (0.084 g} in tetrahydrofuran (2 ml) were added sodium iodide
(0.035 g) and phenylisocyanate (0.038 g). The mixture was stirred for 3 h at room
temperature. The mixture was diluted with ethyl acetate and washed with water, 1 %

aquedus Na,5,03 solution and again with water. The organic phase was dried, filtered and
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30 [4-(2,5-dimethyl-phenyl)-piperazin-1-yl]-methanone (0.934 g) as a
colorless solid. Step 4: To a solution of

wiR Sk (-Benzenestdfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-pheny
pip

)- .
erazm-?—yl]-methanone (0.084 g) in t_egga_hydrofuran (2 ml)g)ﬁg(gpaza%sg&swz
sodium iodide (0.035 g) and phenylisocyanate (0.038 g). The mixture was
stinjedfed 31hap rodm temperndl ey The mixtgia phasg diyied whbxethybyl acetate

C , wit S [l .
T e Sl e
SO0 S P IEROOMAIRS (43| b ERIRT Ph oMok (M)
purified by chromatography (SiO2, cyclohexane/ethyl acetate 4:1 => 1:1)
B*g1vBltR S)-1-benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-
carbonyl]-3-phenyl-imidazolidin-2-one (0.071 g) as a colorless solid. MS:
$18)3 ({MMathoExhmBrn & glonyl)-4-[4-(2-methoxy-phenyl)-piperazine-1-carbonyl]-3-
Reyvl-(Bivhethaxyenzenesulfonyl)-4-[4-(2-methoxy-phenyl)-piperazine-
[-carbonyl]-3- p henyl-imi d azolidin-2-0 n e In analogy to example 1,

_ﬁB%ﬁalﬂ@’fB%m%ﬁMtbﬁQggmswf%wa&yog%géﬁbs‘%ﬁ%ﬁyi)—2-0X0—3— he_nﬁi—
i é&'ﬂ%ﬁ‘&ﬁ'ﬁ%g%’y%ﬁc‘f d,(steRA.of exﬁ‘"?g!\%a%)ré’ﬁ%cf Camset

-(2- methoxy ﬁenyfﬁ-plpera llnepto give {he fit compound as a colorless
%ﬁpmfg}g%ﬂ_?gngg%ﬁ\n@pﬂg)ka}%&@ g@mpound as a colorless solid. MS: 351.3
(RS)-1(3-Methoxy-benzenesulfonyl)-3-phenyl-4-[4-(3-trifluoromethyl-phen
yl)- piperazine-l-carbon yl]-imdazolidin-2-one In analogy to example 1,
(Renmpk3-methoxy-benzenesulfonyl)-2-oxo-3-phenyl- 15
imidazolidine-4-carboxylic acid (step 4 of example 1) was reacted with
b3 trifuarenieihylehenylirinerazing 4o aive 4he titla cRomaurd @sfy)-
colorless splid. %S/IJ?S: °88.5 ([ %]E)L%xample 5 WAy

-1-(3- é%ﬁ%?&g enzenesu onyls)-%ﬁphenyI-4-[4-(3-trifIuoromethyl-pyrid

in-2-yl)- 20 piperazine- 1-carbonyl]-jmidazolidin-2-gne |n analogy to
gl(:?rﬂ?én‘?éyf?(ﬁgé??ﬁ?é:r{%#&éﬂgﬁ é’ﬁ“é%ﬂ?&ﬁ?/?f-@%%&%%%wﬂ’e“ﬁ‘
imidazalidine4cedboslidiecatiai¢atépitoeranplead yavesdeabtdd (&ith
infBadteifhearomieshyl) aype-2iyl-pipgrazinaite: gy pbedille compaurd agiavs:
§ggoglﬂ§\§§gl'd) MS: 589.8 ([M+H]-) 25 Example 6 (RS)-1- (3-Methoxy-ben
zen'esquOnyF)-4-[4-(3-methyl-pyridin-2-yl)-piperazine- |-

Example 5

(RS)-1-(3-Methoxy-benzenesulfonyl)-3-phenyl-4-{ 4- (3-trifluoromethyl-pyridin-2-yl)-

piperazine-1-carbonyl}-imidazolidin-2-one

In analogy to example 1, {RS}-1-{3-methoxy-benzenesulfonyl)-2-oxo-3-phenyl-
imidazolidine-4-carboxylic acid (step 4 of example 1) was reacted with 1-[3-
(trifluoromethyl)pyrid-2-vli-piperazine to give the title compound as a colorless solid. MS:
589.8 ([M+H]") |

Example 6

(RS)-1-(3-Methoxy-benzenesulfonyl)-4-[4-(3-methyl-pyridin-2-yl)-piperazine-1-

carbonyl]-3-phenyl-imidazolidin-2-one

In analogy to example 1, (RS)-1-(3-methoxy-benzenesulfonyl)-2-ox0-3-phenyl-
imidazolidine-4-carboxylic acid (step 4 of example 1) was reacted with 1-(3-methyl-
pyridin-2-yl)piperazine to give the titte compound as a colorless solid. MS: 536.2
(IM+H]")
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carbonyl]-3-phenyl-imidazolidin-2-one In analogy to example 1,
(RS) -1-(3-methoxy-benzenesulfonyl)-2-oxo-3-phenyl-

W @Qﬁ% pe -4-carboxylic acid (step 4 of example 1) was regg (F}?%Bgmsswz

methyl- 30 pyridin-2-yl)piperazine_tg,give the title compoun
colorless SO|Id MS: 536.2 ([M+H] ') WO 2008/119657
PCHIEIP2008/053192 - 34 Example 7
(RS)-1-(3-Methoxy-benzenesulfonyl)-4-[4-(2-methoxy-phenyl)-piperidine-I-
casbqnw}fae@wnm&ﬂz@nﬁmﬁm&o m&d&%@qﬂ;&@l@p&mﬁkﬁﬂa— 1-carbonyl]-3-
gﬁ 13 meiraxy-hbenzenesulfonyl)-2-oxo-3-ph.enyl.-

|m|d zolidine- 4 -carboxylic acid (step 4 of example 1) was reacted with
ﬁ}(ﬁ 'qﬁp/%*} he” Fﬁgﬁ g? R Veﬁ%%&%é%&%’i%y‘fﬂg-%§oa3°8L°”eﬁs

(Pésiﬁ%ﬁlcélmﬁﬁofariaﬁéﬂgﬂmcth@é afreAlD RN TERstbiIR 4-E2rbony ]
rie(Boxh@methoxyebéhranesulfdnyidimidapolidih«2-0nd drianadbdyMs: 550.0
epample;1, (RS)-1-(3-methoxy-benzenesulfonyl)-aziridine-2-carboxylic
acid methyl ester (step 2 of example 1) was first reacted with sodium
ladide and 2- chlorophenylisocyanate; subsequent ester hydrolysis using
sodium hydroxide and coupling With 1-(2, 5 dimethylphenyl) piperazine

e t comp Ies 15 583.3 [M+
%%éméﬁ? 5‘{% o !% leg“%ﬁa% ﬂmﬁ%ﬁ ST PR YRk ¢
n\?"gt ﬁh‘éﬁ oLk ’(@‘ 5(’57 %?\ezen
esulfonyl) imidazolidin-2-one In analogy to example 1,
(RE)adeg3-inethosmychenBe nésutforicayikidiienss cHrvokylicadide-20-pbepylic acid
ﬁ&t@ﬁz(st@@ ngia@@ﬁema@ewa&r&m&fe@ateéummqsadium iedigle.anc 2-

fﬁ‘e%”r)‘ §%Fa)ﬁ% eat&b% tﬁ? %%?J% 5%121 RS’J?E% d l)”rﬁ RPAIMMe and coupling

de and coupling wi piperazine gave

m&%&ré%maaﬁﬁhﬂlﬁge@ @omﬂggél%ﬁavemg%]@é@w%ﬁ FEAnprsrdid MS:
9%3.3 ([M+H]")
(RS)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-I-carbonyl]-3-phenyl-I-(toluene-
Axaupptryl)-imidazolidin-2-one Step 1: In analogy to example 2, DL-serine

was reacted with 4-toluenesulfonyl chloride to
(RS)-4-[4-(5-Chloro-2-methyl-phenyl}-piperazine- I-carbonyl]-3-(2-chloro-phenyl)-1-{3-

methoxy-benzenesulfonyl)-imidazolidin-2-one

In‘analogy to example 1, (RS)-1-(3-methoxy-benzenesulfonyl)-aziridine-2-carboxylic acid
methyl ester (step 2 of example 1) was first reacted with sodium iodide and 2-
chlorophenylisocyanate; subsequent ester hydrolysis using sodium hydroxide and coupling
with I-(5-chloro-2-methylphenyl)-piperazine gave the title compound as a colorless solid.
MS: 603.3 {[M+H])

Example 10

(RS)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonylj-3-phenyl-1-(toluene-4-

sulfonyl}-imidazolidin-2-one

Step 1: In analogy to example 2, DL-serine was reacted with 4-toluenesulfonyl chloride to

give 3-hydroxy-2-(toluene-4-sulfonylamino)-propionic acid.

Step 2: In analogy to emmple 2, 3-hydroxy-2-(toluene-4-suifonylamino)-propionic acid
was reacted with 1-(2,5-dimethylphenyl)-piperazine to give N-{2-{4-(2,5-dimethyl-
phenyl}-piperazin-1-yl]-1-hydroxymethyl-2-oxo-ethyl }-4-methyl-benzenesul fonamide.
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give 3-hydroxy-2-(toluene-4-sulfonylamino)-propionic acid. Step 2: In
analogy to example 2, 3-hydroxy-2-(toluene-4-sulfonylamino)-propionic

PCT/EP206U8/053192

W%Czl{ﬁjfﬂ[aq?g s reacted with 1-(2,5-dimethylphenyl)-piperazine o give

-dimethyl- phenyl)-piperazin;1-yl]
-1-hydroxymethyl-2-oxo-ethyl}-4- methylabenzenesulfonamlde WO

2068/11965 ARGHERZ008/053192 185 Slep 35Hianalopyietxampieadin-1-vl]-1-
N5 @'c[%yl@e% '@%&W%@I@”X'}r@@x !%éryél&’fonamde was reacted with
hy oxy ethyéz 0XO- zih AFar %lg&?%gnesulfonamlde was reacted
ﬁﬂiﬂ Hi‘fspi"ﬁ rl%fﬁf%é Ao xyfatedte givé (25 -dimethyl-phenyl)-

[]aq{ggu@mtwllﬂrq@ny])e -4-sulfonyl)-aziridin-2-ylj-methanone.
piperazin-I-yl]-[I-(toluene-4-sulfonyl)-aziridin-2-yl]-methanone. 5 Step 4: In
anaglaginterekample@mple 2, [4-(2,5-dimethyl-phenyl)-piperazin-1-yl}-[1-(toluene-4-
[&1@%:5#)11!5@?&&%{! @l}@p}ﬂ%@f&%ﬁé'&l&l W¥HetladeluenRertm iodide and phen lisocyanate

quor%y azr édlnmz X‘Jnrcrfethan rgaﬁgz%g% @IEP(;@; od|de ang

%én Ilsoci/ancaote ) give't eeésosr% oun a°coloriess solid. MS:

532 8 ([M+H]) Example 11 (RS) -4- [4- (2,5-Dimethyl-phenyl)-piperazine-
IFEAPBRAVI] -3-phenyl-I-(2-trifluoromethyl- 10

benzenesu Ifon l)-imidazolidin-2-one Steps 1 and 2: In analogy to example
REL4sldritteirietmidator brardaHRs e dsraherd] wittpenyl-1-(2- trifluoromethyl-

Mdmmtfmihlylbamwmmwchlonde Subsequent treatment with
triphenylphosphine and diethylazodicarboxylate gave
o)t (2ridtifiu orometbyyl-tbenzengsulfonybeazisidingyR-tarbodydendsitle was reacted

methy! %%ﬁﬁt&@o%@%ﬂb&%@&%}g% %‘Rf&‘?!i% eSqus%%u nt  treatment  with

&h&h fgtrlf romet vﬁf esulfon I) aZ|r|d|n gm acl
R pisrhe iﬁéﬁﬂ%%% 95?4&{8 arfd Sodilbimodide tefgeomethyl-
(R&)e2eodr8yPhemylin¢2 trifithorofivethil hethizénesulfonyl)-imidazolidine-4

-carboxylic acid methyl ester. Steps 4 and 5: In analogy to example 1,
%)§2Iﬂmﬂeghenyk-df(®miﬂli@ﬁ)me(myiifﬁﬁ)romethyi -benzenesulfonyl}-aziridine-2-

@@gﬂt@@mﬂmIdg@aowqgg%aéféz@mﬁ%%ﬂ@ﬁ%msﬁhyé %ﬁﬁes'b}ﬁ{@ﬁnod}de to give

yze roxi ojution to

-@g’f”ﬁ? R e e S o

&eicl HF‘W&HV“GRS) 2-0X0- 3 -phenyl-I-(2-

trifluoromethyl-benzenesulfonyl)-imidazolidine-4-carboxylic acid was

Sompled with 3- (2, 5rdimethyipranyipbipéraZise-togive thieetitte le6pdlimdomethyl-

@éﬁmm@mﬂddﬁé&qcﬁa@&c&wﬂ*]a):ﬂxamh@l%stm was hydroiyzed using
Qu% [4145(39“'%“ 250]11%]{%%' ernyI) 7PIP d@@; S Iog:(%r l%éul?f qun%ﬂucgiomethyl

tr| uorome enzenesu l)- “Imidazoli
benzenesulfony[) imidazolidine-4-carboxylic acid. Fmailv (RS}-2-0x0-3-phenyl-1-(2-

trifluoromethyi-benzenesulfonyl}-imidazolidine-4-carboxylic acid was coupled with 1-
{2,5-dimethylphenyl)piperazine to give the title compound as a colorless solid. MS: 586.8
([M+H]™)

Example 12

{RS)-4-{4-(5-Chloro-2-methyl-phenyl)-piperazine- i-carbonyli-3-phenyl-1-(2-

trifluoromethyl-benzenesulfonyl)-imidazolidin-2-one

In analogy to example 1, (RS)-2-oxo0-3-phenyl-1-(2-trifluoromethyl-benzenesulfonyl)-
imidazolidine-4-carboxylic acid (example 11, step 4) was coupled with 1-(5-chloro-ortho-

tolyl)-piperazine to give the title compound as a colorless solid, MS: 608.5 {[M+H]™)

Example 13
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In analogy to example 1, (RS)-2-oxo-3-phenyl-1-(2-trifluoromethyl
-benzenes tifonyl) 30 imidazolidine-4-carboxylic acid (example 11, step 4)
%JJ)J%d with 1-(5-chloro-ortho- tolyl)-piperazine to give 'gle title 81053192
mpound as a colorless solid. MS: 60_83% ([M+H]+) ExampleqTéE\I/’\fef} .
2008/119657 PCT/EP2008/053192 -36
(RS)-2-4HR @03 3 pherlyl-k{2-tiflwesanaetilybdaes esulfonyl)-imidazolidine-4-
@W[ﬁgg%—lj@m%ﬂbfqg}(ﬁ:z%hﬁ@ﬁlgonyl]-piperazin-I-yi}-benzonitriIe In
analogy to example 1,

S)-2-0x0-3-phenylsl-(2-trifluoromethyl-benz ulfanyl)-
B T e e BT a4y e gt gemesalfomy-
iuslephigph el s fiperit irsralrblirentt compbtneladd dolérwagophenyl)-
sotickahis: t683¢b e M ripamples 24olorless solid. MS: 583.5 ([M+H]")
(RS)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl
[E3a@tb)d-1imidazolidin-2-one In analogy to example 2,
(RS)-(1-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenyl)- 10
pipgtaziRd ¥ll-Rethanonesexample @y sieR )N aHEeAsRAIWIE RS iU othyl-
|od1§e a]%%ﬁe%%l isocyanate to give the title compound as a colorless

$ohd .fe([M+H]') Example 15 (RS)-1-Benzenesulfonyl-4-

[4-(2,5-dimethyl-phenyl)-piperazine- |-carbonyl] -3-isoprapyl- _
IO BAETS & Slcu S SO 2 in 2 i-(25-dimethyl-pheny)-
(RSyarbérizemeshifori-eximine2y hgu 32 Badimatid-plibrgium iodide and ethyl
Riperazit:- ko yi-enathanona-(exandnealsobteRs3 s Wals xencted (witkhy sediym

iodide and isopropyl isocyanate to give the title compound as a colorless

$24eh V1S55485.2 ((M+H]') Example 16 (RS)-1-Benzenesulfonyl-4-
[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl] -3-propyl- 20

imidazalidin:2- o I . . RO _
e
drsolidinA-RiSthanone (example 2, step 3) was reacted with sodium

iodide and propy! isocyanate to give the title compound as a colorless
%Bﬁ’é‘.a’rﬂ@’:tﬁé%??“éﬁ@l¥+ﬁ'§sf‘£§5ﬂ%ﬁ?éef?52§0(¢1§)*-23€)§F§/1-2|115‘é7{4“(2>5‘dim€thY1-thY1)‘
remesufohyli4njdd(araimethyliphehybygpipgraginertacarbonyl]- sodium iodide and
ypRAANICIN-Z:RNE 10 ARAIAOYiMR EXAMRIBPas a colorless solid. MS: 485.2 ([M+H]")
(RS)-(1-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenyl)-
@gggﬁ%;gq-é-yl]-methanone (example 2, step 3) was reacted with sodium

iodide and allyl

(RS)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-propyl-

imidazolidin-2-one

In analogy to example 2, (RS)-(1-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenyl}-
piperazin-1-yl]-methanone (example 2, step 3) was reacted with sodium iodide and propyl

isocyanate to give the title compound as a colorless sclid. MS: 485.2 ([M+H| "
Example 17

(RS)-3-Allyl-1-benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-

imidazolidin-2-one

In analogy to example 2, {RS)-(1-benzenesulfonyl-aziridin-2-y1)-[4-(2,5-dimethyl-phenyl)-
piperazin-1-yl|-methanone (example 2, step 3) was reacted with sodium iodide and allyl

isocyanate to give the title compound as a colorless solid. MS: 483.2 ([M+H]")

Example 18



106

i3

25

isocyanate to give the title compound as a colorless solid. MS: 483.2
(IM+H]") 30 Example 18 WO 20081119657 PCT/EP2008/053192 -37

sh-Benzen esulfonyl-3-butyl-4- [4-(2,5-dimethyl-pb enyl) |
Q?%Q ;lxbonyl] - imidazolidin-2-one In analggy to example 2, I%m{%&mm”

(RS)-(1-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dim ethyl -phenyl)-

pieraziedapl} andtbayichb(gkaniple > - dtep (B wplsergdetépewitm sddiurbonyl -
iQglids, ang hutyl, 5 isocyanate to give the title compound as a colorless
solid. MS: 499.0 ([M+H] ") Example 19

ﬁ%émo {g%&% 'éwk%%xct%%ﬁxl-.ﬂfwﬁa%me ffhp? g}vg-&%@{ﬁw phenyl)-

ne-l- ca idazolidin-2-on e_In anal ogy to exam

JHBﬁ‘féH‘eé bﬁs%tg%ﬂ%]m §W}Iﬁ3 82 séeal ety rﬁf‘ﬁ%ﬁ Dfn%sodmm mdide and butyl
piperazite kyfirnéthalone texamples 2 cstepes) whd. regcted. withvsadium

iodide and cyclopentyl isocyanate to give the title compound as a

¢olarlessisolid. MS: 511.1 ((M+Hj ) Example 20
(RS)-1-Benzenesul.fonyl-3-cyclohexyl-4-

(4262, b-Bimethypbenyh)-pigefazine-L{aahemitheinpidazaliding2oneids in

%Qgggyégrﬁg%g?uﬁfnilOarllzmdln 2-yl)-[4-(2,5- dlmethyl phenyl)- piperazin-

e e S gy SO SO 1,
5’2@1'417({“”];1;]]] )mEt}ané DEYIPRIE. @erﬁi@h&umﬁyfﬁgw with sodium iodide and

@Segimathybphenyljepiperarinild coarpomyll] aSaploanidss201id. MS: 511.1 ([M+H]|")
imidazolidin-2-one Step 1: In analogy to example 2, L-serine was reacted

withnhigazenesulfonyl chloride to give
(S)-2-benzenesulfonylamino-3-hydroxy-propionic acid. Step 2: In analogy

t@{@%@t@@%@f&pﬁ BesllonYIpMing-3rar XY RIARION|S-ASIH MNaS: rbonyl]-

ith.1-(2,5-dimethyiphenyl)-piperazine to glve
8 metnyr 25

@?gg‘%ﬂém@ig%gg; e e R 3 S ey -

NS 212 B dimethg- @ﬁ@ﬁ?’ﬂ%l%ﬁé@hﬂ)yhﬂs reacted with sodium iodide and

bydepxymeibyld-exargthy thbanzesasulfanatnideivassaacted withs 4 ([M+H]Y)
triphenylphosphine and diethylazodicarboxylate to give ((S)-1-

@gg;@p@@plfonyl-aziridin-2-y|)-[4-(2,5- dimethyl-ph enyl) -piperazin- | -yl ]
-methanone. WO 2008/119657 PCT/EP2008/053192
(S)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-phenyl-

imidazolidin-2-one

Step 1: In analogy to example 2, L-serine was reacted with benzenesulfonyl chloride to give

(S}-2-benzenesulfonylamino-3-hydroxy-propionic acid.

Step 2: In analogy to example 2, (S)-2-benzenesulfonylamino-3-hydroxy-propionic acid
was coupled with 1-(2,5-dimethylphenyl)-piperazine to give N-{{S)-2-[4-(2,5-dimethyl-
phenyl}-piperazin-1-yl]-1-hydroxymethyl-2-oxo-ethyl}-benzenesulfonamide.

Step 3: in analogy to example 2, N-{(§}-2-{4-(2,5-dimethyl-phenyl)-piperazin-1-yl]-1-
hydroxymethyl-2-oxo-ethyl}-benzenesulfonamide was reacted with triphenviphosphine
and diethylazodicarboxvlate to give ({5)-1-benzenesulfonyl-aziridin-2-v1)-[4-(2,5-
dimethvl-phenyl)-piperazin- 1-yl]-methanone.
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-38 Step 4: In analogy to example 2,
((S)-1-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-

ng}g&ylh &97erazm -I-yl]-methanone was reacted with sodium i io ﬁjﬁﬁﬁgﬂ%fﬂﬁm
oli

heny socyanate to give the title compggnd as a colorless s
5193 ([M+H]' ) Example 22 5

G%)plé}Bamaaﬁe%t}tlfmnyMinﬁAe(z S-dimethylzphenyiirpiperazine L¢afaoirytl-Smethyi-
ayl-ipidazolidiy %rf%%x%ﬁ@ \;lragQ@L@é@g\){ﬁ'pﬁéﬁmplggdpaﬁgrﬂﬁ%ﬂ%‘ﬁ?ocyanate

t d t b If hI de {
%g;c]f%b%v%”% egé]ﬁzlf%%%? rﬁ?r%/ %IFS%}%) grosﬁl%?é& M%ﬂz In analogy

to example 2, (R)-2-benzenesulfonylamino-3-hydroxy-propionic acid 10
fed with 1- -(2,5-dimethylphenyl)-piperazine to give

N- LR) 2-[4-(2,5-dimeth henyl)-piperazin-1-yl]
&R 90%&%é%m%f%g‘b&)ﬁ}ib@ﬁﬂ@ﬁéﬂtﬂfﬁﬁ)amﬁféa@?éﬁ@ﬁrh{aﬁ’é lcgphenyl-
exiadia phéi ZnN-{¢Ry-2-[4-(2,5-dimethyl-phenyl)-piperazin-I-yl]-I-
hydroxymethyl-2-oxo-ethyl}-benzenesulfonamide was reacted with
E{Eﬁ@nm%Q&gm%eM%mmmbw@wmg Ve R)sLReNZENsside to give

H?r}ylaazmrgégu ?/Igm 623 Wdroxy-pro 1on1

|methylnp enyl)-piperazin-1- )yfl eYI"Pan p 4 In analogy to

1 benzenes o iridin-2- 2,5-di

S 1)?5.&3?612%& PR ?vésﬂ%é%cseﬁo[“% itieia apgpionte scd
prerff é@/dﬁlé}@eit@@nﬁ@fﬁ@tihé‘%p@@ﬁ@ﬁ@eat@o%‘ffe%"éémdz fAS2,5-dimethyl-

PLE:N (Evipdrdl) ExHMple 23:20hethyl-2-oxo-ethyl}-benzenesulfonamide.
(S)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-

(ellueranphemyl)yimidazealisin-®-one 1@@3@%@1@@%&1}/1) -piperazin-1-yl]-i-
ﬁsc?rl benfr? ?]-%s—ggorp(h E}F{)IQAQG% )%Tg%’usdg Iméethyef 20N ﬁr;ghgnv{lﬁhosphme

pera in-1-yl]- andne (examp fe 21- step 3) was reacte

Mde%ﬁ&}éﬂmﬁwﬂaﬁgﬂy%oeyanawto gﬁ&é th eﬂﬁ@%ﬁiﬁfﬁ%ﬂn@%@@ -2-y1)-14-(2,5-
dotortegsigutig] MS:c5370 [+ thagbrExample 24
(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-[4-(2,5-diaethyl- phenyl) pip

grazinet: @ﬂd{bﬂg@waﬂmwﬁ@@hﬂlm{a)ome)demaﬂadagyﬁgaxamp@%&) ~(2,5-dimethyl-
9?1@3@' Qé%ﬂ?? Oﬁl% %HQ&W«%J&L“L@@ il Qb%@fh ROGAYHd phenyhsocyanzﬂe
piperazjn-1-yl]-methangne (e mple2 te 3%)@ eacted with sodium

chdls Lt §@”&R‘i’6%%?fean§ﬁ RUCy ARtk 1S5RS e 1d Hompound as a
colorless solid. MS: 553.3 ([M+H] ") WO 2008/119657

Beemrle2608/053192 -39-

(S)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-(2-fluoro-
phenyl)-imidazolidin-2-one

In analogy to example 2, ((S)-1-benzenesulfonyl-aziridin-2-yi)-{4-(2,5-dimethyl-phenyl)-
piperazin-1-ylj-methanone (example 21, step 3) was reacted with sodium iodide and 2-
fluorophenylisocyanate to give the title compound as a colorless solid. MS: 537.0 ({M+H]")

Example 24

(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-

carbonyl]-imidazolidin-2-one

In analogy to example 2, (RS)-(1-benzenesulfonyl-aziridin-2-y1}-{4-(2,5-dimethyl-phenvl)-
piperazin-1-yl}-methanone (example 2, step 3) was reacted with sodium iodide and 2-
chlorophenyl isocyanate to give the title compound as a colorless solid. MS: 553.3
([IM+H])
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W§2@§Jf(ﬁ]¥él§ifmid azolidin-2- on e In analogy to example 2,

Example 25 (RS)-1-Ben
zenesulfonyl-3-(3-chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-

e‘nzenesulfonyl-aziridin-2-yl)-[§93(;“,~5-dimethyl-pheny"-l’)C-TéEP2908/053192
piperazin-1-yl]-methanone (example 2, step 3) was reacted with sodium
iditleland 3- chlorophenyl isocyanate to give the title compound as a
colorless solid. MS: 552.7 ([M+H]™) Example 26 (RS)-I

{Renzepasulionykdr(-ciiomrpiacpybd4-(2. 520irmathylpheimd)yipiperazifne- 1-
e-Ilg%O Irbom{?l:](;lI idaZZ_(())ggin-Z-one In analogy to example 2,
3l

~11111

enzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenyl)-

iperazin-l-yl]-met (example 2, st ) was.reac | diun
oS o ho ot e Tt v g ey -
BHIBTIEES %dﬁhmM@IWE‘?EWHJIﬂI]A)SH@B é}m@egqted with sodium iodide and 3-
(RSychidenzenesulionykd-M-2 1hdithiethyl-phemd) - piperaziogebcadiianyilis: 552.7
flg(él;@ylpgo- ph enyl)-i,midazo lidin-2-0 n e In analogy to example 2,
S)-(1-benzenesulfonyl-aziridin-2-y1)-[4-(2,5-dimethyl-phenyl)-

@i}peragr}-l-yl]-methanone (example 2, step 3) was reacted with. sodium

iodide ang 4- 20 fluorophenyl isocyanate to give the title compound as a

rless solid. : 537. +H],) Ex -1-Benzenesylfanyl-4-
R R § e B o Ty perasine 1
sergazblitidezelidéok theanalogy to example 2,
((S)-lI-benzenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenyl)- piperazin-
Inyihahethtnore@xanBle 21-bstes 8y Wamveactadiwithy SoditmSolidetaddphenyl) -
ﬂﬁéﬁ&gﬂpﬁnyﬁmwﬁ&%e(é%gzimtb,estﬂélp sompoundas aeploslgsssaliide and 4-

:93/.2 ([M+H]')_ Example . S 1 vac.
%f‘?fﬁ%%‘ R AR B S, i compoind 3 st slgrisst gy i 5527

Btasthe-1- 30 carbonyl] -imidazolidin-2-one WO 2008/119657

PCTIEP2008/053192 -40 In analogy to example 2, .
eeiseizenesulfonyl-aziridin-2-yl)-[4-(2,5-dimethyl-phenyl)-
piperazin-1-yl]-methanone (example 21, step 3) was reacted with sodium
iddige-Badzengsulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl}-3-(4-fluoro-

phenyl)-imidazolidin-2-one

In analogy to example 2, (RS)-(1-benzenesulfonyl-aziridin-2-y1)-[4-(2,5-dimethyl-phenyl }-
piperazin-1-yl}-methanone (example 2, step 3) was reacted with sodium iodide and 4-
fluorophenyl isocyanate to give the ftitle compound as a colorless solid. MS: 537.0
({M+H]")

Example 28

(S)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-3-{4-fluoro-
phenyl)-imidazolidin-2-one

In analogy to example 2, ((S)-1-benzenesulfonyl-aziridin-2-v1}-{4-(2,5-dimethyl-phenyl}-
piperazin-1-ylj-methanone (example 21, step 3} was reacted with sodium iodide and 4-

ER

fluorophenylisocyanate to give the title compound as a colorless solid. MS: 537.2 ([M-+I] 7}
Example 29

(S)-1-Benzenesulfonyl-3-(2,4-difluoro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-

carbonyl}-imidazolidin-2-one
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20

difluorophenylisocyanate to give the title compound as a colorless solid.
MS: 554.8 ([=M+H] ') 5 Example 30 (RS)- | -Benzenesulfonyl-3-benzyl-4-
r n <
nalogy t%qexample 2, (RS)-(I-benzene_s[i,ﬂfpnyl-aziridin-2-y|)-PCrnm)mm’)’m33192
[4-(2,5-dimethyl-phenyl) - piperazin-I-yl]-methanone (example 2, step 3)
wasgagtes withgodium(®dide-ans betayly 18 isacyanate to(gjvaithetille phenyl) -

| i 1 532.9-([M+ i|3 +)I4' )
o e L catborl 0 Epre e and 24
g -%@W—-ﬁé’ﬁ%ﬁé%dﬁoﬁ&}’ﬁ-i?%?dé’i RO f5d™ SESFTpRIAS MS: 554.8
(PME1{5-Chloro-2-methyl-phenyl)-piperazine-1-carbonyl]-3-(2-chloro-phe
nyl)-1-(3- methoxy-benzenesulfonyl)-imidazolidin-2-one (RS)-4-
Ex{5rplhRiro-2-methyl-phenyl)-piperazine- |-carbonyl]-3-(2-chloro-phenyl)
-1-(3- methoxy-benzenesulfonyl)-imidazolidin-2-one (example 9) was
$RPpIakRG ihe g A0l Snbatiginers-y, chinal iYL GhenyG hitplpak AD UsiBgnyl)-
hepiang; 430,709 dsopropanol as the mobile phase to give
(-x)-4-[4-(5-chloro-2-methyl-phenyl)-piperazine-I-carbonyl]-3-(2-

Z%E@E&%ﬁf%ﬁﬁé’?ﬁﬁ?%ﬁ9%'}‘1%‘39&% fony)imidazoliding2one sy |
Eypaqais!

ng %8%-103methyl-phenyl)-plpera2|ne- | -carbonyl] - imidazolidin-2-one |

Iofr P ey HBRIA R ptHer dritasrearsanyibsqdliemordiphand benzyl
wWrdaf3tmethoxyHoenkanespdiony Bsimidazizhc ol REOWS: (M S 96QM7HM*H]')

as colorless solids. 25 Example 33
(R&)Ar{31Chloro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-I
-carbonyl]- 3-phenyl-imidazolidin-2-one Step 1: A suspension of

(REX-4al4s(2adinethvls _H}quﬁg_ﬁ%jﬁﬁijﬁqaéqmgﬁ-}(2»chioro~phenyl)-1—(3—
%pe%ﬂgjlgl-_ggll%ene%hz{%ulfﬁp gml)qa ol _|(r)1-.e7_-one (example 10, 0.59 g) and
magnesium 50 powélgr( 21, gl) in methanol (25 ml) was refluxed for 7 h

and stirred at room temperature for 18 h. The mixture was filtered and the
fitfate was concentrated. The product was WO 2008/119657
PCT/EP2008/053192 -41 purifled by chromatography ((SiO2, ethyl

Example 32 ethyl acetate / methanol 95:5) to give (RS)-5- [4-(2,
5-dimethyl-phenyl) -piperazine- | -carbonyl] -1-phenyl-imidazolidin-2-one

(0 Zotyp ddilpeoidmeabdanaenyl)-piperazine-1-carbonyl]-3-(2-chloro-phenyl)-1-(3-

methoxy-benzenesulfonyl)-imidazolidin-2-one

(RS)-4-{4-(5-Chioro-2-methyl-phenyl)-piperazine- 1-carbonyl]-3-(2-chloro-phenyi)-1-(3-
methoxy-benzenesulfonyl)-imidazolidin-2-one {example 9) was separated into the
enantiomers by chiral HPLC on Chiralpak AD wusing heptane / 30 % isopropanol as the
mobile phase to give (++)-4-[4-(5-chloro-2-methyl-phenyl)-piperazine-1-carbonyi]-3-(2-
chloro-phenyl)-1-(3-methoxy-benzenesulfonyl) -imidazolidin-2-one (MS: 604.7 [M+H]%)
and (-)-4-[4-(5-chloro-2-methyl-phenyl)-piperazine-1-carbonyl}-3-(2-chloro-phenyl}-1-
{3-methoxy-benzenesulfonyl)-imidazolidin-2-one (MS: 604.7 [M+H]1") as colorless solids.

Example 33

(RS)-1-(3-Chlioro-benzenesulfonyl)-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-
3-phenyl-imidazolidin-2-one

Step 1: A suspension of (RS)-4-{4-(2,5-dimethyl-phenvl)-piperazine-1-carbonyl}-3-
phenyl-1-(toluene-4-sulfonyl)-imidazolidin-2-one {example 10, 0.59 g) and magnesitm
powder (0.215 g) in methanol (25 mi) was refluxed for 7 h and stirred at room temperature

for 18 h. The mixture was filtered and the filtrate was concentrated. The product was
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Step 2: To a solution of
(RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1- 5

WBQ&JMlgplglazohdm -2-one (0.050 g) in dimethylacetarnide (

argon atmosphere was added sodium hydride (55 % in mlnerai g%&%&%@ng
mg) at 0 C. The mixture was stirred at 0 C for 30 min.
Piilat dpehzemesylfoply) ¢Hdride indsadded: T hehmixtetae Wasbtirreldats) to give

O far (30, THANE: BHIAA B IRRRIAIUIE. fQEaggbn\Qlﬁt?%Wéﬁzﬁgﬁﬁgﬁﬂglﬁhz? one

\r@? re.was eéftr%:ted W th ethyl acetate. The organic phase was washed
It Wakea? and °t6°¢sReentrated. The product was purified by

chromatcilgraphy (Si02, c cloh xane => cyclohexane/ethyl acetate 1:2) to

iR (IEQS £ (3-cFh 1{80616 1?0L1 |( 24 ‘@3%5’1 phenyl)-piperazine-1-carbonyl]-1-
@imewwmnvt)i@lﬁmm@q;@a@nw] diphemylkisiitaiziolidin-2lonender an argon
é@r%%@res@s soledless; ﬁ@iiﬂy&ﬂﬁe 55200 (EMril+) Bxasple 34&15 °C. The mixture

m ?'&%?enﬁne]%“go@?@ Sl dim on}hylhﬁ)grelg'é/‘)v Sdaé'”ﬁle mixture
car yﬁﬁj og

-one In ana g exam

imidazolidin-
(pr:@g);tg_ _@ E na{/é{ 9|rﬁﬁb§l~% %I%‘ﬁ@ﬁ%ﬁ%ﬁn@ﬂﬂ ih. ster was added and the
phemyk s azohdred 2«othec(bXample 3 3 Istep ghhwashracted withegodithmwater and

hagé@lw@@ %@hlggege&zmesy{fpny&cta@%ﬁ%ﬁ%&@aﬁ,h% e LOMPRYRIEkxane =>

R D bt e 51“34+.H R ECTRES aenlonl (105

éimeéa%mm}x@ BHSHALIETibRA2 BRI 1230 Wbﬁalég@%@@xémme 049 g} as a
(RIS)HE{ do{ R IMlinisthylc piiedyl)ipiperazine-l-carbonyl]-1- 25
phenyl-immidazolidin-2-one(example 33, step 1) was reacted with sodium
myghrige-aad 2,4- difluorobenzenesulfonyl chloride to give the title

compound as a colorless solid. MS: 555.2 ([M+H]) Example 36 (RS)-4-

k‘%{SéZQiDEH?&hVJbEBf@ﬁ@u@&%}m@ dz@%ﬁ%ﬁéﬂ perazine-1- carbonyl]
g3 %3 -trifluoro- @ rqpane- |-sulfonyl)- |m|dazoI|d|n 2 -one I% analogy to

an‘zln e@gd ?f% dlmethyl phenyl)-piperazine-I-carbonyl]-1-

hen I-imidazolidin-2-one (exa 33, step 1) was reacted with sodium
ﬁyd?%éogﬁdfwe%@@ 6B TR0 SIS a0 r) Pz | Eatbonyl]- 1

Ek@e&ﬂm@@rémahmw@nwicmémeptd pivesthradité eompetlinddydnde and 2-
offyvbiien salidul MSy 2B (EMa Bl the title compound as a colorless solid. MS: 552.7

(IM+H]")
Example 35

(RS)-1-(2,4-Difluoro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyl]-3-phenyl-imidazolidin-2-one

In analogy to example 33, (RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-
phenyl-imidazolidin-2-one (example 33, step 1) was reacted with sodium hydride and 2,4-
difluorobenzenesulfonyl chloride to give the title compound as a colorless solid. MS: 555.2
(IM+H])

Example 36

(RS)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl]-3-phenyl-1-(3,3,3-trifluoro-
propane-1-sulfonyl)-imidazolidin-2-one

In analogy to example 33, (RS)-5-14-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-

phenyl-imidazolidin-2-one (example 33, step 1} was reacted with sodium hydride and
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Example 37 (RS)-4- [4- (2,5-Dimethyl-phenyl)-piperazine- |-carbonyl]
-3-phenyl- |- (propane-2- 5 sulfonyl)-imidazolidin-2-one In analogy to

Wgéﬁ@ﬁﬁég’ (RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I- caEp Qz& 8/053192

pheny imidazolidin-2-one (example 33, step 1) was reacted with's
hydride and isopropylsulfonyl chloride to give the title compound as an
Off,dvhnita sotigh dp& e 48 uBIM I HHIpddeExaimpid 88tle compound as an off-white solid.
(;@@5;9_(@&{%@@Ifonyl)-4-[4-(2,5-dimethyl-phenyl)—piperazine-l-carbonyl
]-3-phenyl- imidazolidin-2-one In analogy to example 33,

%)DS{J%%Z ,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-
ny imidazolidin-2-one (example 33 step 1) was reacted with sodium

L1 e et fe BP0
@‘)DI}’Béﬁzéﬁ@@llﬂfGr%dOchyclohexyl 4-[4- (3 trifluoromethyl-pyridin-2-yl)-pi
perazine-I- carbonyl] -imidazolidin-2-on one 20 Step 1: In analogy to
éxamplegt, DL-sarimgmethylésies hyddchiondtwashreatted withine-1-carbonyl |- 1-
@ﬁ@ﬂﬁqgﬁdgﬂﬂﬂﬁhﬁoéiﬂ@ @@Agﬂﬁﬁe 33, step 1) was reacted with sodium hydude and
%C‘Qgefnze“eﬁg ANV hydl{%“éfﬁ ‘%R{Q“!:%%C'd ”?fthé’ | S518r JieR. 2 ﬁ‘d MS:
oﬁﬁo example 1 benZenesu ony amino-3- ydroXxy-propionic acid
Was treated with triphenylphosphine and DEAD to give
1- benzenesuIfonyl-aziridine- 25 2-carboxylic acid methyl ester. Step 3: In
&neamoRfy 3¢ example 1, 1-benzenesulfonyl-aziridine-2-carboxylic acid
methyl ester was reacted with Nat and cyclohexylisocyanate to give
(K5¢rizehasuifdnrykiBrybldhex(d, 2-dimethyiddroljdineptreanbo kydictawig] -3-phenyl-

mathybaataro tep 4: In analogy to example 1,
1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4- 30 carboxylic acid

E‘ﬂetﬂﬂlsg}e%"’%%?ﬁ!ﬂ@'%e%@ %N@%SQM%%?%H&Y@ ‘ﬁ)e;lazme 1- ca1b0nyl} I-

nes fo yclohexyl-2-0 |m|d olldlne 4-c ylic aci
R R I00EI0 RS0 A AE: T AIACH N B ptge and 1
mspméﬁ@%hébm@mis @V@Io%xylﬂz é&@%ﬁ@éﬁﬂu@meﬁ vhiboxglig. MS: 499.0

agidrwnas) coupled with 1-[3-(trifluoromethyl)pyrid-2-yl) piperazine to b ve
the title compound as a colorless solid. MS: 565.8 ([M+H]")

Example 39

{(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-14-(3-triftluoromethyl-pyridin-2-yl)-piperazine-1-

carbonyl]-imidazolidin-2-one

Step It In analogy to example 1, DL-serinemethylester hydrochloride was reacted with
benzenesulfonyl chloride to give 2-benzenesulfonylamino-3-hydroxy-propionic acid

methyl ester.

Step 2: In analogy to example 1, 2-benzenesulfonylamino-3-hydroxy-propionic acid methyl
ester was treated with triphenylphosphme and DEAD to give 1-benzenesulfonyl-aziridine-
2-carboxylic acid methyl ester.

Step 3: In analogy to example 1, I-benzenesulfonyl-aziridine-2-carboxylic acid methyl ester
was reacted with Nal and cyclohexylisocyanate to give 1-benzenesulfonyl-3-cyclohexyl-2-

oxo-imidazolidine~4-carboxylic acid methyl ester.

Step 4: In analogy to example I, 1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-
carboxylic acid methyl ester was hydrolyzed with NaOH solution to give (RS)-1-

benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-carboxylic acid.
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Example 40 5 (RS)-1-Ben
zenesulfonyl-4-[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazine-I-
carbon é -3-cyclohexyl-imidazolidin-2-one In analogy to exa

ﬁ %Sfenesulfonyl 3-cyclohexyl-2-0xo-i,midazolidine-4- %'ETM%N’M%
aC|d (example 39, step 4) was coupled with 1-[3-chloro-5-

($rt‘t51nor@meilaf:jyaﬁmg72 M% pi@%&api@e Q giMest{le Hff?z@@éﬁﬂ%ﬂiﬁ%@%hexy -2-0%0-

1 ] C mp % ro 1 Tt f

FA{H \%%Igfn%%%esgﬂ%)’xﬁ%@c%?g hexy %4 ﬁ%ldalgglldﬁ{ ne-fL nﬂ%) }gti ?’[)é)r} id-2-y1}
AIRFIZ YA 19i8btBA |Eﬁi%%‘%}|‘*f3r88;?~°t6 eﬁséaﬁ%ﬁesq 1{Rd9:136en (1 itk

zenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4- 15 carboxylic acid
ExErtetB9, step 4) was coupled with 1-(2-(3-cyanopyridyl))piperazine to
give the title compound as a colorless solid. MS: 523.3 ([M+H]) Example
425(R13ﬁq_nm;qz@l|ﬂgsyi 4-[4-(3-chloro-5-trifhioromethyl-pyridin-2-yl}-piperazine-1-

%H%M}S}we@hm&xlyiﬂq(ﬂmmﬁmﬂybﬁuoera2|ne 1-carbonyl)-
imidazolidin-2-one 20 In analogy to example 1, (RS)- 1.

Q?Qﬁﬁfb%?uﬁ?r%aﬁl clohexyla- %szgﬁ%ﬂgf—@éclgﬂ@ﬁxyl&Qqﬁldaiohdme 4-

texg{r& {e 39, séepg Was jgoup ed Wlth 1- %pryrld )plper zne to give T? chloro.5.

& ¢ompoun 6hlt Solic’ Ms: +1211 xanlm
|¢Qrgjuq_r_g@ﬁhyl}pyrid 2 yi} piperazine to give the title compound as an off white solid.

2aReifdni¢3igyclohexyl-4-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-I-
25 carbonyl]-imidazolidin-2-one In analogy to example 1, (RS) -1
-bengpregulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4- carboxylic acid
(example 39, step 4) was coupled with 1-[5-(trifluoromethyl)pyrid-2-yl]

QE@Q@@@«QI@%‘E&%HHW%@PQHH —ﬁoci%lq{JgéézéghﬂuMlscégén%) -piperazin-1-
% Ec)a(l?imﬁle 44 WO 2008/119657 PCT/EP2008/053192 -44

zenes fonyl -3-cyclohexyl-4-[4-(6-methyl-p r|d|n 2- yI) plperazme -l-
CHrBBANEY HidaZBHkn-£ -@bﬁaﬁéﬂ@w Wi ehexyl-2-oxo-imidazolidine-4-

RSpivrbenddriesutiotyb3-syoldhexyldupkadimitalzdRdihednoarbidyilipiperazine to

acid dexamplend® stepd) wasicaupled Wikhs23.3 ((M+H]H
1-(2-(6-methylpyridyl)piperazine to 5 give the title compound as a
@gﬁg@golid. MS: 512.5 ([M+H]+) Example 45

(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-(4-pyridin-2-yl-piperazine- 1-carbonyl)-

imidazolidin-2-one

In analogy to example 1, (RS)-1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-
carboxylic acid (example 39, step 4) was coupled with 1-(2-pyridyl)piperazine to give the
title compound as an off-white solid. MS: 498.3 (IM+H]")

Example 43

(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(5-trifluoromethyl-pyridin-2-yl)-piperazine-1-

carbonyl]-imidazolidin-2-one

In analogy to example I, (RS)-1-benzenesulfonyl-3-cyclohexyl-2-ox0-imidazolidine-4-
carboxylic acid (example 39, step 4) was coupled with 1-{5-{trifluoromethyl)pyrid-2-v1}
piperazine to give the title compound as a colorless solid. MS: 566.2 ({M+H]™)

Example 44
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(RS)-6- [4- (I-Benzen ‘
esulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-carbonyl)-piperazin- | -

i Qnitrile In analogy to example 1,
é%é];f? bgznfenesulfonyl 3-cyclohexyl-2-0xo0-imidazolidine-4- f&%fgr?t%g% [
acid (example 39, step 4) was coupled with 6-(piperazino)pyridine-3-
cadoniddietocgileiyé Jitedadmpduhiia® aedigilessidnlid- N Siipa3dzme- 1-

(MBS EXAmRIE AR 4R 1-Ben zenesulfonyl-3-cyclohexyl-4-(4-thieno
[3,2-c]pyridin-4-yl-piperazine-I- carbonyl) -imidazolidin-2-on e 15 In

nalogy ample é(ll:\)SgRé [-b Iy lot 2 -
Pl Loy By clohesi -5 AN echs Barb 8 ezl

cloh

friphs agdg f*éﬁ%ﬁ%é% cBipfaaamite Ao ariBin- 4 ?nf@ﬁ@[épz@]ﬂ piperazine to
;gwtditrmtttbeglwphertdla ecwipdunceslaldbiGiass selidiIMS: 554.2 ([M+H]')
Example 47 (RS)-1.-Benzenesulfonyl-3-cyclohexyl-4-
@xg®ptelihloro-pyridin-2-yl)-piperazin e- |- 20 carbon yl] -imidazolidin
-2-one In analogy to example 1,
@@%WZ%&%UJ&WO%}QWW&@%@Q@M@%@ HABr4-4CARMIWIT piperazin-1-
acid ngﬂ.’f,g step 4) was coupled with 1-(3,5-dichloro-2-

@ n%plperazme to give the title compound as a colorless solid. MS:

66.3 M+H ) Exa 5 (
? U l%methﬁ”lagléjnzeﬁeiﬁﬁb % Zeflf > %ﬁ’do’r‘a’rﬂgl W hgriR-igaidazolidine-4-

F)Lb%@kazmred ie%m@ﬂwl]3ﬁmuaaaoﬁdunwstﬁeuaighaméy to-exXamplea)pyridine-3-
(RSpRieke3-pheth dd2 dsifiporomathytdenzaenetulfdmyd2s.s ([M+H] ")
imidazolidine-4-carboxylic acid (example 11) was coupled with 1-[3-
(trifenemethyl(pyrid-2-yl] piperazine to give the title compound as an
off-white solid. 30 MS: 627.8 ([M+H]+) WO 2008/119657

/ / . ridin erazine-
e e SR o

piperazine- 1-car onyT “iMfdazolidin-2-one Step 1: In analogy to example
1, 1-benzenesulfonyl-aziridine-2-carboxylic acid met‘gl ester 5 (example

50, 41elD) i Tambted wiltk Nat-RRersaeHUrphenyireesahane 18 -grigapolidine-4-
bethranesulfohy k8@ ehisho spiredy|)+2soxoviphid awdlidiheigecariokytictlaieith [ 2,3-C|

methylestelve HeRE: compound as a colorless solid. MS: 554.2 ([M+H]")
[-Benzenesulfonyl-3-(2-chloro-phenyl)-2-oxo-imidazolidine-4-carboxylic
@ggjngpf'er@yl ester was hydrolyzed with NaOH solution to give
1-benzenesulfonyl-3-(2-chloro-

(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(3,5-dichloro-pyridin-2-yl)-piperazine-1-

carbonyl]-imidazolidin-2-one

In analogy to example 1, (RS)-1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-
carboxylic acid (example 39, step 4) was coupled with 1-(3,5-dichloro-2-
pyridinyl)piperazine to give the title compound as a colorless solid. MS: 566.3 {[M+H]")

Example 48

(RS)-3-Phenyl-1-(2-trifluoromethyl-benzenesulfonyl)-4-[ 4-(3-trifluoromethyl-pyridin-2-

yl)-piperazine-1-carbonyl}-imidazolidin-2-one

In analogy to example 1, (RS)-2-oxo-3-phenyl-1-(2-trifluoromethyl-benzenesulfonyl)-
imidazolidine-4-carboxylic  acid  (example 11) was coupled with 1-[3-
(trifluoromethyl{pyrid-2-yl] piperazine to give the title compound as an off-white solid.
MS: 627.8 ([M+H]")
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phenyl)-2-oxo-imidazolidine-4-carboxylic acid. 10 Step 3:
1-Benzenesulfonyl-3-(2-chloro-phenyl)-2-oxo-imidazolidine-4-carboxylic

led with 1-[3-(trifl thyl d-2-yl
q}e by BssSoupled wi [3-(trifluoromethyl)pyri y]plpera.Eg%]t:o,ﬁg 5833192

e compound as a colorless solid. MS: 593.7 ([M+H]") Exam
(S)-1-Ben zenesulfonyl-3-(2-chloro- phenyl) -4- [4-(2,5-dimethyl-ph
dnyl:pipedazine-1- 15 carbonyl]-imidazolidin-2-one Step 1: In analogy to
example 1, L-serinemethylester hydrochloride was reacted with

lirezeresiianylichionde 1 gives -phenyl)-4- [4-(3-trifluoromethyl-pyridin-2-y1)-
%ﬁ% éa@ﬁ&z?r&%ﬁ@yl‘%‘d@ ?{Ef‘Xder?% propionic acid methyl ester. Step
X

n analogy to example 1 S) -2-benzenes

lélfon}llil}%g el}?glsg) hYod ggaxéq% gg (e:nazce:lnde éj?%ly%thyu 0 terilvcaisro[(r)?{?flt% aacll methyl ester

triphen ine an

beFBR séﬁoﬁwa%?naiﬁ%lzae%o\xgﬂac %Leid%ﬁ@tﬁwiéﬁ@p@wbgogysnw to give I-
daalegystofexgdrple-d;16%)-bhend ernesufonydazitidine Lcassbopidischtitdethyl ester,
methyl ester was reacted with. Nal and 2-chlorophenyl isocyanate. The

gregluct ofitisisnserctivanvas- lydrobyaeshwith Nagis %iaﬁm}dﬁh;ezxpe@ﬂim/ﬁc acid
oheh f?&&'%s ar %BEF%%? Wﬁ‘@]—% @?g%ﬂ tQYVQqu%M e';E’er% %19-52 -chloro-

give he title compound as a colorless sali $52.7 xamp
pfienyl)-2-oxo-1midazolidine-4-carboxylic acid

RS)-4-[4-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-piperazine-I- carbonyl]l 3-
%F?éh% |- %znﬁ%wﬁﬁ@%hw%éhk@ﬁe%%ﬁw prRtazslAldiond-gorbexylic acid was

anajldgy tatexampleifiporomethyl)pyrid-2-vl]piperazine to give the title compound as a

RR)R:9%9:3- M})efggkb(@{ﬁlﬂﬁq)f methyl- benzenesulfonyl)

|m|dazoI|d|ne 4-carboxylic acid (example 11) was coupled with
QIo -5 WO 2008/119657 PCT/EP2008/053192 -46
o)romethyl)pynd 2- yI] piperazine to glve the tltle compound as a

orless solid. M+H + 1 B n
gnéS% A VB TS e R e g
169«1:16%‘\@%’?Phﬁ¥ﬂe?zﬁﬁéln 2-one Step 1: A solutlon of
3 bromo-2-chloro-6-picoline (0.2 g), piperazine (0.083 g) and
triethytamine{@996g)inapetdnitrie (B anly Wisshaabed o theridicrowavected with

BpparAef31 Minbaitid 20 Gifellovyer hy 60 miratylafikoand3Pdnihabpionic acid
?’%Qh(t;l Jhe mixture was concentrated and the product was purified by

rormatography (SiO), CH2CI2 => CHzClz 1
Step 2: In analogy to example 1, (S)-2-benzenesulfonylamino-3-hydroxy-propionic acid
methyl ester was tireated with triphenylphosphine and DEAD to give (S)-1-

benzenesulfonyl-aziridine-2-carboxylic acid methyl ester.

Steps 3-5: In analogy to example 1, (S)-1-benzenesulfonyl-aziridine-2-carboxvlic acid
methyl ester was reacted with Nal and 2-chlorophenyl isocyanate. The product of this
reaction was hydrolyzed with NaOH solution. The product of this reaction was coupled
with 1-(2,5-dimethyiphenvl}piperazine to give the title compound as a colorless solid. MS:
552.7 (IM+H]")

Example 51

(RS)-4-[4-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-piperazine-1-carbonyl]-3-phenyl-1-

(2-triflucromethyl-benzenesulfonvl}-imidazolidin-2-one

In analogy to example I, (RS)-2-oxo-3-phenyl-1-(2-trifluoromethyl-benzenesulfonyl)-

imidazolidine-4-carboxylic acid (example 11} was coupled with I-[3-chloro-5-
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10 CH30OH 4:1) to give 1-(3-bromo-6-meth),|-pyridin-2-yl)-piperazine (0.05
g) as a light yellow solid. Step 2: In analogy to example 1,

-1- enesulfonyl-3-cyclohexyl-2-oxo- imidazolidine-4-carbhoxylic, .
éiz? it;el VA POTEPN S 053192

xample 39, step 4) was coupled_v)fgh 1-(3-bromo-6-
methyl-pyridin-2-yl)-piperazine to give the title compound as a colorless
$olith MSHEAI Yoyvihl (M DeExamplegd: the title compound as a colorless solid. MS:
g%@;%rﬁer@gp?esuIfonyl-3-cyc|ohexyl-4-[4-(4-methy|-pyridin-2-yl)-piperazi
ne-1- carbonyl] -imi dazolidin-2-on e In analogy to example 1,
@% -1I(p§£12enesuIfonyl-3-cyclohexyl-2-oxo-imidazolidine-4- 20 carboxylic
aci I3:xample 39, step 4) was coupled with 1-(4-methyl-pyridin-2-yl)
PRSI, (2 QMENE 1 FompoLnd 45 A CPISNIRRS SN MRS carbonyt -5
sxelrbayYidreictenkisin-2-axo-imidazolidine-4-carbonyl)-piperazin-1.- yi]
-6-methyl-nicotinonitrile 25 In analogy to example 1, (RS) -1
Peinzendssfony3adyéibhaxyk2-dlorinfidazolidngd garhorgticiacid0.083 g) and
@_%ﬁ{?ﬁl@_iﬁ_&(?t%s‘% Vﬁafo&wg21{§¥)ljew3hﬁ)mﬂmﬂlbﬁeﬁiﬁle kdgitk¥bwave apparatus: 30
nicotin ibe. (€ =21-4) t e.the title compo S .
5 _nwﬁ;l?gg) lﬁ%ﬁgwé%i}bg(?hﬁ&ﬂ]39§§m g'ea é%g it a"flqc}@ A he mixture was
(REHAUDS! BichiBF etz EHAS BHEMT-BY [dhro Badstani {oHenyhpfperaziCH:Cl /
aedkCdarBdnytp-3iphenyd-imidarclidiat2ybper IO 200841119667 (0.05 g) as a light

PG T{ERR2Q08/053192 -47 In analogy to example 33,
(RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-

Rignyhimigazalidin.Z-ong (xample 33, SieR L) was feagied Wit S0dii1-2-oxo-

hydride and 2,3- dichlorobenzenesulfonyl chloride to give the titie

R 52 IO o bl ISR IR ) B S B 1-(3-bromo-6-
(Ryyi=persipDichibravperizanesuionyhedifle @ButimetiaylptdnyBspiobidailS: 591.7
nevt+earhonyl]-3-phenyl-imidazolidin-2-one In analogy to example 33,
(RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-

eh dmidazolidin-2-one (example 33, step 1) was reacted with sodium

hydride and 2,5 10 dichlorobenzenesulfonyl chloride to give the tide

?ﬁmpﬁEQﬁz@ﬁe&%ﬁﬂ%%}%%w&%—sé—?ﬁ%ﬂmethyi-pyrﬁdin—2-y])— piperazine-1-

carbonyl}-imidazolidin-2-one

In analogy to example 1, (RS)-1-benzenesulfortyl-3-cyclohexyl-2-oxo-imidazolidine-4-
carboxylic acid {example 39, step 4) was coupled with 1-(4-methyi-pyridin-2-yi) piperazine
to give the title compound as a colorless solid. MS: 512.3 ([M+H]|")

Example 54

{RS)-2-[4-(1-Benzenesulfonyl-3-cyclohexyl-2-oxo0-imidazolidine-4-carbonyl)-piperazin-1-

yi]-6-methyl-nicotinonitrile

In analogy to example 1, (RS)-1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-
carboxylic acid (example 39, step 4) was coupled with 6-methyl-2-piperazin-1-yl-
nicotinonitrile (CAS 622405-21-4) to give the title compound as an off-white solid. MS:
537.0 ([M+H1")

Example 55

(RS)-1-(2,3-Dichloro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-

carbonyl]-3-phenyl-imidazolidin-2-one
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W

([M+H]) Example 57 (RS)-4- [4-

(2 5 Dimethyl phenyl)-piperazine-1-carbonyl]-1-
ggnzenesulfonyl) -3- pheryl-imidazolidin-2-one 15 In an%:lo

exam (RS)-5-[4-(2,5-dimethyl- phgﬁyl) piperazine-|- catbon ?

phenyl umldazolldln 2-one (example 33, step 1) was reacted with sodium

mfydslﬁtec%md - tuorohberzengsifenyl chiodide-ta diva dhe)titie campoundrbonyl j-1-
ﬁeehﬁo 8§§)ﬁ8ﬂggl\é§e t?je:ﬁrg 1@"4‘3*"5@%351’}%99 L%ﬁ%@ﬁggs’ﬂh sodium hydride and 2,3-

(2,5-Di -piper zmelcar on
5@9?‘-&‘?[%?6%}% eh %ﬁﬁfﬁ% %ga'ﬁé 9|“ﬁlﬁ‘|aﬁEmfaiﬁdz"ﬁﬁéﬂ]ﬁ?%??él%&Wté“ 588.7
el B3, (RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-
phenyl-imidazolidin-2-one (example 33, step 1) was reacted with sodium
fydnigdedisd 3- fluorobenzenesulfonyl chloride to give the title compound
as a colorless solid. MS: 537.0 25 ([M+H]") Example 59

(RS)-1-(3;SbitacdIbare-henmenebulionyD;4-4n (@5 Hinethyl-phenvinpipe

r&;&%}lﬂ cg (iji 1%18Q§&%{1md(§;eohdm -2-one In analogy to example 33,
(RS)-5- [ 5-dimeth),l-phenyl)-piperazine-I-carbonyl]-1- 30

hen I |m|d zolidin- 2 o e reacted with so
iy oL ene o 35 S NSRS D R Doy 1
BRRSY-2TilatelenzaNasuRsHY PENiGrded Gives tacite wdmisdimg Bydgide and 2,5-
datbiesbesalides MiSnH 701810 +-J 7y Ekamiple:66ipound as a colorless solid. MS: 588.7
(Rw)-r1(3-Difluoromethoxy-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-pi
perazine-I- 5 carbonyl]-3-phenyl-imidazolidin-2-one In analogy to example

%ﬁm@@ﬁm (2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-
phenyl-imidazolidin-2-one (example 33, step I) was reacted Wlth sodium

d fI eth benzenesulfgn to give the titl
lg% giqo%gz A5 %(lcl We%ggl saﬁ)gg %gﬁ 2 Bﬂ fglg{ag% enzeneselfanyl)"s'
H—J@Sl}}ﬁ sty Blhﬁﬁ?}egtﬁy}fphenyl) piperazine-|-carbonyl]-3- phenyl -|-(3-trifluo

romethyl- benzenesulfonyl )-imidazolidin-2-one
In analogy to example 33, (RS)-5-[4-(2,5-dimethyl-phenyl}-piperazine-1-carbonyl}-1-

20 53192

phenyl-imidazolidin-2-one (example 33, step 1) was reacted with sodium hydride and 2-
fluorobenzenesulfonyl chloride to give the title compound as a colorless solid. MS: 537.0
(IM+H]H

Example 58

{RS)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl}-1-(3-fluoro-benzenesulfonyl)-3-

phenyl-imidazolidin-2-one

In analogy to example 33, (RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-
phenyl-imidazolidin-2-one (example 33, step 1) was reacted with sodium hydride and 3-
fluorobenzenesulfonyl chloride to give the title compound as a colorless solid, MS: 537.0
([M+H])

Example 59

(RS)-1-(3-Chlore-2-fluoro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-

carbonyl]-3-phenyl-imidazolidin-2-one

In analogy to example 33, (RS)-5-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyt]-1
phenyl-imidazolidin-2-one {example 33, step 1} was reacted with sodium hydride and 3-
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wﬁ@g&yﬂ{pu}azohdm -2-one (example 33, step 1) was reacted with. s

In analogy to example 33,
(RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-
odiu
rlde And 3- 15 trlfluoromethylbenzengiulph .onyl chloride tS"é’f%/Pe é 53192

tide compound as a colorless solid. MS:586.8 ([M+H]+) Example 62
Rb)yd-Benzenesutionyl3rey cldbexyl - @6 timatb o sibdetrahysliatess solid.
MSZDM@W%WI é5 carbonyl)-imidazolidin-2-one 20 In analogy to example

S) -l - benzenesulfonyl -3-cyclohexyl-2-oxo-imidazolidine-4- carboxylic

%c rrg ple 39, step 4) was coupled with
6 -dimethyl-3,4,5,6- tetrahydro 2H-(i,2'bipyrazinyl (CAS 59215-42-8) to

gg% P?Stlgeﬂ%%rpop wxy %nczoelrgerslgﬁ%m}% M%Z ? %nnel N1+pli“|1]e)n}|7:ﬁ(%%%lgnne i-
®RSpnyBehparpruifidpeatidischters-phenyl)-4-[4-(3-chloro-pyridin-2-yl)-pi
perazine-I- carbonyl] -imidazolidin-2-one in analogy to example 1,
(RS)rkibenZenesulfiginy| B (ZRMidradptismd)sett-phenyl) -piperazine- 1 -carbonyl]-1
@ﬂmﬁmﬁgzﬂr&@d@;&y@q&mg@wﬂ% qghf&@ﬁe%}t\@gggg;%@q%ms dride and 3-
chlaro n- er, rocl
éj;?ég B o P R Ay o Bt ol
miste éLMA/éJ 2008/119657 PCTIEP2008/053192 -49
(RS)-1-(2,5-Difluoro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazin
&Expaledonyl] -3-phenyl-imidazolidin-2-one In analogy to example 33,
(RS)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-
ORERYH A4z DldiePoplec (o kamptes 28 estepuibowsls- feplotedl With3-sofumomethyl-
ByAride and b= imaiflugraenzenesulfonyl chloride to give the title

. compound as a colorless solid. MS: 555.3 ([M+H]') Example 65

gﬁsgn:lﬂ&g)ﬁ B'C&%Qe%§e %}'illgoml %[éiﬁ%ﬁaﬂ'ﬂ?&ﬁ%‘j@ﬁ&@&ﬂe@%onﬂ

-3-phenyl-imidaz 10 In analogy .t mpl
g’jy 1{2 C@g\é,} }He%hcwnpheé(ﬁ% qﬁ%g}, S5R j_ -Eé}FbrSPI(S}ﬁ w:ﬂ? (? m Eydrlde and 3-
ormidazblidinnesohid ¢exbehpte B3ty thwatacantedunitrsedielarless solid.
Mdrﬂse andv2;6t]jdichlorobenzenesulfonyl chloride to give the title
compound as a colorless solid. MS: 587.1 ([M+H])

Example 62

(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-(3',6'-dimethyl-2,3,5,6-tetrahydro-
[1,2"bipyrazinyl-4-carbonyl)-imidazolidin-2-one

In analogy to example 1, {RS)-1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-
carboxylic acid (example 39, step 4) was coupled with 3",6'-dimethyl-3,4,5,6-tetrahydro-
2H-[1,2"|bipyrazinyl (CAS 59215-42-8) to give the title compound as a colorless solid. MS:
526.8 ([M+H]")

Example 63

{RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-[4-(3-chloro-pyridin-2-yl}-piperazine-1-

carbonyl}-imidazolidin-2-one

In  analogy to example 1, (RS)-1-benzenesulfonyl-3-(2-chloro-phenyl)-2-oxo-
imidazolidine-4-carboxylic acid (example 49, step 2) was coupled with 1-(3-chloro-
pyridin-2-vi)-piperazine hydrochloride (CAS 85386-86-3) to give the title compound as a
colorless solid. MS: 560.2 {[M+H]™)

Example 64
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Example 66 15
(S)-1-Benzenesulfonyl-3-benzyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-ca
rbon |m|dazoI|d|n 2-one Step 1: To

E%_ 6%5- 1 5-imidazolinedicarboxylic a@d 1-benzylester (18%15/ Ehiyos/ossioz
1-(2,5- dimethylphenyl)-piperazine (7.92°9) in N,N-dimethylformamide was
afded Q;¢lt#fluoro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-

(gmggﬁ If?p Be&)’ﬁl@/&)ﬂéﬂi%&% tggra methyluronium-tetrafluorborate
TPTU 6 20 g) and triethylamine (15.8 mL), and the reaction mixture

as stirred tamble tt tur t A ditional amounts o
e S 1 el et L SaRRsTRD B G egeonytl--
@ng)f%‘ﬁaﬁ?iéiﬁy%ﬂ?ﬁéf@@wﬂﬁaﬁﬁp i ﬁf\iﬁ@%%dﬁﬁh a@atu"ﬁthm*éide and 2,5-
stidlting raatesal:bonid beatkieciedvelithe sdlvenipvasn evapardtedsandihevs: 555.3
ﬁ]ﬂq@gf?dlssolved in ethyl acetate/ IM aqueous solution of Na2CO3. 25

e inorganic phase was extracted with ethyl acetate and the combined
QLganie. %tgases were dried (Na2S04), filtered and evaportated.
Purification by column chromatography (Si02, dichloromethane/methanol

)y I ) 5-[4-(2,5-di )
Z 2 |ﬁgﬁ? at()}cr)ﬂy - -%Iiegulmol Q%tﬁ_é’lsc%]”r SNicPhey Be‘ﬁlgyfaezé it
crzbany)ad-g Wké’%@i’d()w -439'8 ([M-H]-) 30 Step 2: To a mixture of
(S)-5-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-2-oxo-
imidezbling | cearbixy e acREbénZAyl 28tdingt g)phenyl)-piperazine-1-carbonyl]-1-
Mhethyhdiisoprapylanine (€QA3pelz5,ang 4 dimetydaminaryddion (Qdddand 2,6-
'Ji‘i Eﬁooré’@%h&%&%?cm&?l&% Q&@‘é%je gozsnesylionyl ghign %%590?% MS: 587.1

e mixture was stirred at ambient temperature for
él bl a()queous solution of NaHCO3 was added, the phases were WO
2008/119657 PCT/EP2008/053192 -50 separated and the aqueous
@ﬁa@@l\ﬁ/ﬁé extracted with ethyl acetate. The combined organic phases
were dried (Na7S04), filtered and evaporated. The crude product was
Deirifide e neonlivmy bRrbenarbdgrabiids 3Sior titbeormetHinersamethanadyonyl]-
98id)Aerich (Sn<3-
benzenesulfonyl-5-[4-(2,5-dimethyl-phenyl)-piperazine-| -carbonyl]

S@eBXP '1;&"%5%%?“51'&?0 -9, ﬂ»z&?&%ﬁﬂ@&ﬁ&i@@&ﬂéﬂ&ét?rb@nﬂﬁegt)cﬁ% @ Whited 1-(2,5-
?ésngﬁg nze 353 gem % f (%95 %%metth’-N hde}ﬁnelshﬁ%ggr%%ﬁéiei -caF onci 1% O-(1,2-
éi%b’-dﬁﬁmélé?@héir@éfﬁﬂérﬁd&%é‘aﬁabéwﬂw%t@‘GBWFF@})WW b@h@ﬂea@mé (12.36
g’:} mh) wetehhyahiageniated dfl theapte skaceaftiOoMeiG  28angtivhfterar ambient

ﬁ%@&%&%&ﬁﬂé ’ﬁr‘g?n'}é‘?id%\rfglgaq;aﬁ%‘u%ft&hSfSQil}’igfg?g%%eﬁk%g% WaRd, 1-(2,5-
oL A R E Rl AQ Sy SRl PHEY (9 mi), and
sarboayijamidazoligih-2nohe (1 2B mieg a%aé?mﬁiutéos@ﬁd)w@tmﬂ[rmmﬂvmt was

evaporated and the residue redissolved in ethyl acetate/ IM aqueous solution of Na,COs.
The inorganic phase was extracted with ethyl acetate and the combined organic phases
were dried {(Na,S0Oy), filtered and evaportated. Purification by column chromatography
{S5i0,,  dichloromethane/methanol  95:5)  yielded  (§5)-5-14-(2,5-dimethyl-phenyl}-
piperazine-1-carbonyl]-2-oxo-imidazolidine-1-carboxylic acid benzyl ester (14.4 g} as a
white solid. MS: 435.3 ([M-H]|"}

Step 2: To a mixture of (8)-5-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl}-2-oxo-
imidazolidine-1-carboxylic acid benzyl ester (1.0 g), N-ethyl-diisopropylamine (0.43 mL)
and 4-dimethylaminopyridine (0.14 g} in dichloromethane (15 mL) was added
benzenesulfonyl chloride {0.35 mlL) at 0°C. The mixture was stirred at ambient

temperature for 3h, a diluted agqueous solution of NalHCO; was added, the phases were
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W@&ﬁ;%?ﬂ) -2-one (40 mg) in acetone (5 mL) was treated with benz
omide (0

Step 4:
(S)-1-benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-

02 mL) and potassium carb(D)Blate (25 mg). The r}égg{%)ﬁx{'g/ 053192

mixture was stirred at ambient 15 temperature overnight, additional benzyl
bepmide] (@03 Hvl) anshipotassium earhonatev(By o ing)ueseaddedoanthed organic

t r li t
@%ﬁ%@ ﬁzﬁdﬁﬁéﬁ ) ?%%%#f%ﬁ%ﬁn o Zf%éo%ﬁ%‘@!ﬁ?@ﬁ%‘ﬁnﬁed by
8 WErS SaHEAN aﬁélg?fe ‘Hé&iﬁ%ﬂ?’sﬁé@%%% edith &gnyrield  (S)-3-
é’cezatésqiﬁ@}féénﬁﬁméa Srgatic! pheses wee wmédmmbnbﬂn%pmremudamlidme—

(NazGQd)andievaparaied ( 208Pyrification. Ry1epIvmNsehronatagranhy
(Si02, n-heptane/ethyl acetate 3:1 to 1: 1) yielded (S)

ﬁ@%%@?ﬁ#@#g@ﬁ{&%ﬂhﬁ =4y Eﬁé h%nﬂhf}@r%@@%@r@oh ]-2-ox0-
car ImMiaaZoll W € SOll

gwﬁﬁ@%m ez%“ﬁk T RAL G RRL > L) were
&mﬁﬁw@ynﬁkﬁé?@zﬁ%méé%@Hﬁrﬁd%@raﬁpofb&%emm of the catalyst and
pheyhrionidazalishb-onec reddadogys fmaRampye-dlimn chromatography (SiO;,
%ﬁﬁ zgc&%t?r%ﬂ }af%ﬂll?gégzghéou&or%&?eﬁi[% 28’}03(0 ma*;glcoheﬂf\g \d “‘phmzme 1-
T o TR S S LBl

compound as a colorless solid. MS: 581. 6§M+H]) 30 Example 68
Benzehestmsingeastivantdokaror2pnpipdrabsl RiBrstiy) acprbonyll-

Zmﬁkzcéldphéﬂyt)? iridazolidin:@onrd Imdnalogyrtaedampléchzyl bromide (0.02 mL)
@%)ﬁﬁ?%ﬁéﬁﬂ%%@ﬁ@ﬂé@e&@ Chleyo @H@nh@}mc%@%ommture v\asl sélrreéi at ambient

idazolidine-4-carho aci upled with

o RS R e LR G TPt tarbonare (7

B&%zwés@azéﬁéctcm [E1575139- 81)%1@%1 te TiE-clmpBobindfErs gooling to room
colgrtess solidh W Sce b6 (M|t dExampberS9olution of Na,CO; were added. The

r{é&é@ @epena@ﬁayhpé?em) m@%@ﬁ%&cgﬁgowﬂ SRR GYiding-2:te. The

5 |m|dazoI|d| 2-one In anao

%;I)%a &agndc m% sply]veeﬁfil I) Ip r LI § rg ffi (Na,SO4) and evaporated.
Bﬁéﬁymw@i@%ﬂmm %éq@i@gﬁmhvs@f@zeﬁ bnggefe%ie@mh Eddiuml) yielded
tydiide ardeqyfidiyies bentfonyl chibsidetegive the fitlpgerapasndasanyl]-
GRlanEsRERIde M P PR P d ML dolid. Ms: 533.3 ([M+HT)

Example 67

(RS)-1-Benzenesulfonyl-4-(4-benzo| d]isothiazol-3-yl-piperazine-1-carbonyl)-3-(2-chloro-
phenyl}-imidazelidin-2-one

In  analogy to example 1, (RS)-1-benzenesulfonyl-3-(2-chloro-phenyl}-2-oxo-
imidazolidine-4-carboxylic acid {example 49, step 2) was coupled with 3-piperazin-1-yl-
benzo[d]isothiazole hydrochloride to give the title compound as a colorless solid. MS:
581.6 ([ M~+H|™

Example 68

(RS)-1-Benzenesulfonyl-4-(4-benzooxazol-2-vl-piperazine-1-carbonyl)-3-(2-chloro-
phenyl)-imidazolidin-2-one

- In  analogy to example 1, (RS)-l-benzenesulfonyli-3-(2-chioro-phenyi)-2-oxo-

imidazolidine-4-carboxylic acid {example 49, step 2) was coupled with 2-piperazin-1-yl-
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10 Example 70
(5)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl-ph

%98/8506?5""2'”6 -1-carbonyl]-imidazolidin-2-one Steps | andP%Tt%P%&%%%

o example 1, L-serinemethylester hydr% hloride was reacted wi
2-chlorophenylsulfonylchloride. Subseqient treatment with
Iﬁthenyipdsies(ptﬂﬁe angh 15 Wiethylazgdicdtbakjtatergpvend as a colorless solid. MS:
(J%}J-g, -benzenesulfonyl) -aziridine-2-carboxylic acid methyl ester
as a Ilght ye ow oil. MS: 276.0 ([M+H] +) Step 3: In analogy to exampled,

e(%; 1-(2-chloro-benzenesulfonyl)-aziridine-2- carboxylic acid
met]h Ilester was reacted with 2-chlorophenylisocyanate and sodium

S bR B b cHen Ry Bl sty
Mé%a}%&ﬂr@%ld methyl ester as a colorless foam. Steps 4 and 5: In
analogy to example 1, (S)-1-(2-chloro-benzenesulfonyl)-3-(2-chloro-
phewylogyoxo-ienidaplidine AR Eatbbkyic atidatethyi este rpirasdaydrdhyadebnyl - 1-
@ﬁ@ﬁ/lsﬁﬁiﬂ&kmolmdﬁ@w@ $@Hﬂﬁfﬂetggi\éﬁzp 1) was reacted with sodium hydride and

ﬁ) r(z EI}I}% onins I[fon lor x@g Qg%xgoloriess solid. MS: 520.2
azolidine- Car oxy caC| |n Iy,( “(22hioro-benzenes

&%ﬁw-ﬁ-(z-chloro 25 phenyl)- 2 -oxo-imidazolidine-4-carboxylic acid was
coupled with 1-(2,5- dimethylphenyl)piperazine to give the title compound
&3aadtoifess solid. MS: 587.2 ([M+H]') Example 71
(S)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-
[4(3-{Efliolombtinepyyidina@l)38 (2-chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-
yh-piparazinertsearbomylitinaiazotidin=2-one In analogy to example 1,

step 5, (S)-I-(2-chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-2-

gm%@@m«ﬁaﬂ g&@%xh%?&td example fO StePrAlas saupled Withea with
0S/053192 -52 (trifluo omet

/
% L do§o¥/a en %&am C Oonve the RIS, treﬁ%mgsta Wi orléégl% ﬁ'g)}mg)bme and
@vﬁ.}pﬂr)bgmmwgw@ (2 chloro benzenesulfonyl) ~aziridine-2-carboxylic acid

(Séﬂiy(Zs@hkar@Hgﬁﬂzanﬁsuﬁonw)-BZ@OQQMA—I@*—IS-UHIuoromethyl-pyridin-z
-yl)- 5 piperazine-1-carbonyl]-imidazolidin-2-one Step 1: In analogy to

sxmpie &aﬂgos@w@xt\)ﬁml&ea@t@ﬁ wn;:m 2 qbl@ﬁ@%%ng@ﬁ%ﬁeémm gtﬂgﬁl@%&oz
enzenesulionylami rox IC a
gglgr%( Sléu %%)a Jlr%y[ 5%t§1 W&M@ﬁ ? %wml c[)h orcy % ﬂ ana el A iodide

(Sﬁlie(ﬁzsbﬂré?ocbléﬁ?é?fé’éﬁﬂ%‘h%%?ﬁiho”y@ﬁ?l%wwnYl J-2-oxo- midazolidin-4-

carboxylic acid methyl ester as a colorless foam.

Steps 4 and 5: in analogy to example 1, (S)-1-(2-chloro-benzenesulfonyl}-3-(2-chloro-
phenyl}-2-oxo-imidazolidine-4-carboxylic acid methyl ester was hydrolyzed using sodium
hydroxide solution to give (S)-1-(2-chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-2-oxo-
imidazolidine-4-carboxylic acid. Finally, (S)-1-(2-chloro-benzenesulfonyl}-3-(2-chloro-
phenvl)-2-oxo-imidazolidine-4-carboxylic  acid  was  coupled  with  1-(2,5-
dimethylphenyl)piperazine to give the title compound as a colorless solid. MS: 587.2
([M+H]")

Example 71

(S)-1-{2-Chloro-benzenesulfonyl}-3-(2-chloro-phenyl)-4-[4-(3-trifluoromethyl-pyridin-2-
yl)-piperazine-1-carbonyl]-imidazolidin-2-one

In analogy to example 1, step 5, (S)-1-(2-chloro-benzenesulfonvl)-3-(2-chloro-phenyl}-2-

oxo-imidazolidine-4-carboxylic acid (example 70, step 4) was coupled with 1-{3-
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10 propionic acid was reacted with
1-[3-(trifluoromethyl)pyrid-2-yl]-piperazine to give 2-

“’8'1'(%89 7\%6{@) -I-hydroxymethyl-2-oxo-2-[4-(3- trlfluoromethyl #\f@’%@% &% 19

pérazin-l-'y1]-ethyl}- benzenesulfonamldggs a colorless foam.
(IMI -H]+) Step 3: In analogy to example
2edhilarexNe{(S) Ry droxjsmethykideaxaziRd 463t tle compound as a colorless solid. MS:
t{gﬂ‘gyg gmyf pyridin-2-yl)-piperazin-1-yl]-ethyl}-benzenesulfonamide was
reacted with' 15 triphenylphosphine and diethylazodicarboxylate to give

%}%m Ioro benzenesulfonyl) -aziridin-2-yl] - [
th Fuoromethyl -pyridin-2-yl) plperazm -1-yl] - methanone as a

475 0 ((M+ Ste alo to ex
&%J) Irl—?é%%%r 51 %neﬁgsuﬁgﬂy% géij [&{lgomme Ppyndm 2-vl)-
@mﬂm@ﬁﬁeimfbyﬁﬂlhlw}zﬁﬂﬁ@minﬁmﬁyl] methan one was reacted with

sodium iodide 20 and n-propylisocyanate to give
@r1 (2 ohlorddggnzenesulfdnyd)-3-propyl-4af(Bicted with 2-chlorobenzenesulfonyl

: Bliﬂbiﬂﬁ@msthWepYSi)dm@ YRRRIPS@ZRe-IntRMeNIhINIdazlidin-210P A% aicid as a

colorless +H]+) Example 73 1-Ben
ggir%seﬁ ony gyc?gh@(%ﬁ gllr R) -2-methyl-4- (3-trifluoromethyl-pyri

in-2-yl)- 25 erazme [-carhon_yl] |n -2-0ne To enS|on o
T g e he@%?é SRR B hydrony-
AP EKampIe 89 stapiell B0tnd) |ﬁ€m@éﬁ@mqiwﬁwym§ﬁﬂdwqm@ﬁyl to give 2-
chloriglev(1(69 migyd rdhermixitie svas stirredall (s orfetdiSphri e s olygiterazin-1 -

wias ayaporated. aneing civde Ach hlaHde was, dsehieg i
dichloromethane (0.2 ml). tO C, (R)-3-methyl-I-(3 30

%{f'uoﬁo”lethlf' YN 2-y); raf'”? Eﬁé eg&%@ Jehydroxymethyl-2-pxo-2-[4-(3-

thyldusopropy1> mine Were a ure was s rre

r8usroms ARdPA B tei E?é:’tf:#é Yol rahrthdepmsaare vagdfsteasimeted with
dlqﬁnian@lpimlqdneeandamdshedmlthlwadimaﬂibey&n‘@an|otqnhasgevwas deed-(2-chloro-
MG A [}’i‘ézﬁlit@lr% Pf@@@q}rhﬁ&@ﬁé{ﬁgw/%%ﬁﬂ{l& erazin-1-yl]-
chr%mr?to raph WG %%9657 EQ% 53192 -53 (§|02
cyclo exane/e y acset% 9 the title compound as a
colorless solid. MS: 580.3 ([M+ )Exam le 74

DL, Eh ABAIRERy LR BRI ARy LR (57 Sy SeAs g oyl -aziridin-2-y]-[4-(3-
ordmemykpyidirridiphp- Blbmepafzanel TYitarsgmybheimidazetidih2itonedipm iodide

@ﬂ@o@yptﬁbﬁﬁﬁmf?tﬁxz?t@ (R)S) gike (8)-1-(2- cbloro benzenesuifony]) -3-propyl-4-{4-(3-

u%%]e % Fﬁfn‘?ﬁ" CYS' r}()emg dgzq fclia 61%)1 “CI ac'% a colorless
gexamp e3 3 54 was corlverted to the acit or| e and %sequen tly
8atetf WRAYSS ﬂh YI-I-(3-trifluoromethyl- pyrldln -2-yl)-piperazine to
give the title
Example 73

1-Benzenesulfonyl-3-cyclohexyl-4-[(R)-2-methyl-4-(3-triflucromethyl-pyridin-2-yl)-

piperazine-i-carbonyl}-imidazolidin-2-one

To a suspension of (RS)-1-benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-carboxylic
acid {example 39, step 4, 50 mg) in toluene {0.15 ml) was added thionyl chloride (169 mg).
The mixture was stirred at 75 °C for 3.5 h. The solvent was evaporated and the crude acid
chloride was dissolved in dichloromethane (0.2 ml). At 0 °C, (R}-3-methyl-1-(3-
trifluoromethyl-pyridin-2-vyl}-piperazine (42 mg) and N-ethyldiisopropylamine (37 mg)
were added. The mixture was stirred at 0 °C for | h and at room temperature for [ h. The
mixture was diluted with dichloromethane and washed with water. The organic phase was

dried (MgSOs), filtered and evaporated. The product was purified by chromatography



compound as a colorless solid. MS: 580.3 ([M+H]+) 10 Example 75
(S)-1-(2-Chloro-benzenesulfonyl)-3-isopropyl-4-[4-(3-trifluoromethyl-pyridi

Wg%}é%}? §razme -1-carbonyl]-imidazolidin-2-one In analog¥6(}lg§§5gé)b%3192

-ch.loro-benzenesulfonyl)- azw in-2-yl]-[4-(3-
trifluoromethyl-pyri din-2-yl)-piperazin-I- y ]-methanone (example 72, step
3yimas:relatied dkb-withasedidmioeide Bnd igoprapylisocyanatentbagivediaeless solid.

tifle. g@mpwg@ma colorless foam. MS: 560.2 ([M+H]+) Example 76
(S)-3-Butyl-I-(2-chloro-benzenesulfonyl)-4-[4-(3-trifluoromethyl-pyridin-2-yl

%}p Lpe | -carbonyl] -imi dazolidin-2- one 20 In analogy to example
f(\%f ? 2-chloro- benzenesulfonyl) -aziridin-2-yl]-[4-(3-

trifluorometh ridin- Y exampl p.3
v{/;ése?ézg%?ga On‘(% éso it |cﬂ%e@ﬁ§“{)u n\lsoéygﬁa ert%né‘?it‘/?' eerg fﬁ "2 Ql
5 copspuintd lasesbenlditbaddralidin 574 2 (IM+H]+) Example 77 25
(S)-1-Benzenesulfonyl.-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-3
1(8-iodpepropyd)ainpidazaliditt 2 lobce Amandlogyl i exarhplel 2-oxo-imidazolidine-4-
@gﬁéﬂ’p%@@&ﬂﬁﬁﬁw 39)2|(§t@tn %ﬁké%gvérgémﬁmbf%ﬁbﬂrﬁéﬂonﬁe ar(ljd subsequently
erazin thanon e 21, ste as reacted with sodium
AT Srgopvisonacic i AT ERLEREHAE s o e
§8{F&i€ﬁ?§ér%? MSLosiEEs solxh %ﬂ«% &g e 78 WO 20081119657
PCT/EP2008/053192 -54 (S)-1- (2 Chloro benzen
10 Ezafangf53-cyclopropyl-4- [4-(3-trifluoromethyl-pyridin-2-yl)-
piperazine-1-carbonyl]-imidazolidin-2-one In analogy to example 2,
()R G sanzenetulghyd)-aeidind24yl @B @ifluoromethyl-pyridin-2-yl)-

trithepramethyl rpyrdiniand)-piRerazitmieyll-methanone (example 72, step
3) was reacted 5 with sodium iodide and cyclopropylisocyanate to give

the t'él‘?al%%?‘p%”de gologlesg(sf Lty M&é@eﬁz@%ﬂ%ﬁ%@@ﬂl@dﬁz yi]-1

oobe zenesulfonyl)- -(et h
Eﬂ%ﬁl(’tr(ﬂnbtr ORI y“@ R 7&’%9— i Iﬁ%t <ug¥ ?]em}%ple 72, step 3) was reacted

15 ngmmﬁ@e@ﬁé isopropylisocyanate to give the title compound as a colorless foam.
MS: 560.2 (IM+H] )

Example 76

(S)-3-Butyl-1-(2-chloro-benzenesulfonyl)-4-[4-(3-trifluoromethyl-pyridin-2-vl}-
piperazine-1-carbonvi]-imidazolidin-2-one

20 In analogy to example 2, [(S)-1-(2-chloro-benzenesulfonyl)-aziridin-2-yl]-[4-(3-
triftuoromethyl-pyridin-2-vl}-piperazin-1-vlj-methanone {example 72, step 3) was reacted
with sodium iodide and n-butylisocyanate to give the title compound as a colorless foam.
MS: 574.2 ([M+H]")

Example 77

25 (S)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine- 1.~carb0nyl_] -3-(3-iodo-

propyl)-imidazolidin-2-one

In analogy to example 2, ((S)-1-benzenesulfonyl-aziridin-2-y1)-{4-(2,5-dimethyl-phenyl)-

piperazin-1-yl]-methanone (example 21, step 3) was reacted with sodium iodide and 3-

bromopropylisocyanate to give the title compound as a light vellow foam. MS: 610.6
30 ([M+HI

Example 78
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10 In analogy to example 2,
[(S)-1-(2-chloro-benzenesulfonyl)-aziridin-2-yl]-[4-(3-

Wg El&g Plr;%eghyl pyridin-2-yl)-piperazin-I-yl]-methanone (examB e 7&%%@%‘!33)192

was reacted with sodium iodide and tetr hydropyran-4-yl-isocyana

give the title compound as a light yeIIow solid. MS: 601.9 ([M+H]")
ExXam{deCBhid tRG)ns(@iGnDirpeiydidppieretrahydfirgromethyl-pyridin-2-yl)-
;an%lbzl%{@%'QXLbAoﬁﬁﬂbﬂﬂlﬁnglﬁﬁﬁ'yH ;(2- trifluoromethyl-benzenesulfonyl

imidazolidin-2-one In analogy to example 1,

S)2 x0-3-phenyl-I-(2-trifluor sulfon ; i
B e R T Rl i s
éﬂéﬂarm@ A spﬁfsi@ AR B R TH TpARRS @%@tsﬁﬁe@z@hws reacted
teigive thenitledcdmpoundlasrap2isaotenesstsatide MS: tBRBIO (M ks a colorless

Eamng8E7.6 ((M+H]")
(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-(3',6'-dimethyl-2,3,5,6-tetra
M%IQ@']bipyrazinyI-4-carbonyI)-imidazolidin-z-one In analogy to
example 1, 1- benzenesulfonyl -3-(2-chloro-phenyl)-2-oxo-imidazolidine-4

e R b et %?ﬁ%?‘s ST A s il

§ivdd We%lﬂgemﬁél?ﬁdlégr M EISEE “M%OBSS 2 ([M+H]') Example

82 (RS)-3-(2,4-Difluoro- E)henyl) -4-

[a- (23 disethifl-plistyp pipérazine-l-carBoay bengmesulfonyl)-aziridin-2-yl}-[4-(3-

tpitopaner2isti{onydiripidazslidiaz2ronel Wik 2R086k1Q68Aple 72, step 3) was reacted

%H '%'8&99%%5@@1% ééﬁ&%@@%%%ﬁﬁ%&l%o{& Uve the tide compound as a
ri ic acid methyl ester (0.5 g)‘in dichioromethane (20

ﬂﬁl} 1‘:‘% Iglé ag! t%%ﬁ% rfe (0.95 g) and isopropylsulfonyl

chlorld 1.38 g). The mixture was warmed to room temperature and

%3.5 h. The mixture was filtered and the filtrate was
concentrated. The residue was dissolved in ethyl 5 acetate and washed

Whith Yride 6 THewgahib phadetwas dhveld MNgBoz)zilréredasben By dpdrenst 1-(2-
toi fjive dhedrdded-{peopane] Risudemitiaziridine-2-carboxylic acid methyl

ester as a yellow oil. Step 2: In analogy to example 1.,

Lq(m&ﬂaae %‘Séﬁm%@l/é) ﬁzI(I@Bmez%ﬁ@ogmyﬁﬁalcn@mmb&oﬁ%ﬁng&zenesmfonvn
r%a g%ohl e gelr rgxly gcldeg:i%ngega%lq fluplrj)r\)@gesn (|)1IJS & anlafl §0 Y imethyl-3,4,5,6-
totudyidtry g pHeh R i8%6 3 - (Sropare 2 adifotW)) inise ohgirtla-eappepypd as a
lioladicks mobithy8s86p &< dveditriess solid. MS: 363.3 ((M+H] )

Example 81

(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-(3',6"-dimethyl-2,3,5,6-tetrahydro-
{1,2'|bipyrazinyl-4-carbonyl)-imidazolidin-2-one

In analogy to example 1, 1-benzenesulfonyl-3-(2-chloro-phenyl)-2-ox0-imidazolidine-4-
carboxylic acid (example 49, step 2) was coupled with 3',6'—dimeﬂ1y1w3,4,5,6wtetrahyd.ro—.
2H-[1,2"Tbipyrazinyl (CAS [59215-42-8]) to give the title compound as a colorless solid.
MS: 555.2 ([M+H1")

Example 82

(RS)-3-(2,4-Difluoro-phenyl)-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-
(propane-2-sulfonyl)-imidazolidin-2-one
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Step 3: In analogy to example 1,
(RS)-3-(2,4-difluoro-phenyl)-2-oxo-I-(propane-2-

W 8%&%& rt)ldazolldlne -4-carboxylic acid methyl. ester was h¥8'i9§ﬁ%93/{hs 192

using lithium hydroxide solution to glve,,
(RS)-3-(2,4-difluoro-phenyl)-2-oxo-1- (propane -2-sulfonyl)- 15
fridarolidine-4tcarhoxglic acidf Stepdintnlanalogyiio exampletly!l ester (0.5 ¢) in

(:R% 0%0@645@1{@@5’ IHD%{M)% QXQz a(:m&f)ﬁrkquflamme (0. 95 and isopropyisulfonyl
fon ng!g dilne -4- carboxxllc acid was coupled with %
BB S e s b e
MSIG2IBS @W%@pﬁd@%ﬂm 83 (RS)eBiRpeqd- Difleoreipiseriyd) dssolved in ethyl
63sbirelimethyhsh @l SvatketsalRydrorel od' chbipysazieylvds dried (MgSO.), filtered and
%9{98%&81&(%%3@1% 2754lfony)); HBA%@'&Q!?B@{B”&%%@%O&)! x§m acid methyl

example 1, (RS)-3-(2,4-difluoro-phenyl)-2-oxo-1-(propane-2-salfon!
ﬁ‘?ﬁeda?fdilkﬁﬁ%wfgarboxyllc acid (example 82, step 3) was coupled with
3',6'-dimethyl 25 3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl (CAS

Bot: Eﬁ%?’@?ﬂd%}%‘ﬂﬁ’éetiﬂé ¢BRpMmd-sdferebrsnBiinghoarexgpgigd methyl
Edvet M} ExameglevBA (REY- {3 Ghibb4pyifidior@pylrpiperazinge lto give (RS)-3-

Qa{mygm’ap@ef}ydﬁwgﬁe Phemyhide - salgouﬂ) imidazolidine-4-carboxylic acid

ne -2- sulfonm |m|d oli n?% ﬁ) alogy to example 1,
e(séeﬁ‘ﬁ fiGOrS-p S(:;'Q’r?y ~2-0%0- ?(g pan -sulfonyl)

|m|dazoI|d|ne 4-carboxylic acid (example 82 step 3) was couzled with

4B-ehIdbpRARY 2191 SBEMRSING tohive the tu EaFAFL A kS o 1 -(propane-2-
colionabsisofidz NS nE27c8rHvIH] +¥iE xarmibld %Wm@d&i@p&ﬁ using lithium

H}@Té%ﬁgoﬁﬂ;l%ﬁl% 798 (RS)-3-(2,4-difluoro-phenyl)-2-oxo-1-(propane-2-sulfonyl)-

gm QZO&%H%h I) -4- C{4 (2, 5 -dimethyl-phenyl)-piperazine-I-carbonyl]
propane- “Su o rll%/ imidazolidin-2-one Step 1: In analogy to example

the crude 1-(propane-2- S onyI) -2-carbox ethyl .
%f 61 otk SXAME B2 M T e tackiad stk CUATIHY 5aie SRR 5 propane >

m@@ﬁhﬁﬁ}ﬁi%@éﬂ/@ﬁa‘iéwgﬁéc acid was coupled with 1-(2,5-

Gﬁﬁé‘f&ﬂﬁh@hiﬂ)}pﬁpﬂﬁiyl&)-ﬂ}@iﬁel‘[—]ﬁprﬁﬂanﬁ)ﬂ@ﬂf@dﬂ)&)-a colorless solid. MS: 521.5
gggp ine-4-carboxylic acid methyl ester as a light yellow oil. MS:
11

M+H]+) Step 2: In analogy to example 1,
é)‘ chloro-phenyl)-2-oxo-1-(propane-2-sulfonyl)-
ini golldglne 4-carboxylic acid methyl ester was hydrolyzed using lithium

t t
R T e e S T e
éaqlmoglﬁcla{a@a@na écﬂ@lrﬁ@%nl)s eméldazt@mﬁw -H] -)

In analogy to example 1, (RS)-3-(2,4-difluoro-phenyl)-2-oxo-1-{propane-2-sulfonyl)-
imidazolidine-4-carboxylic acid (example 82, step 3) was coupled with 3',6"-dimethyl-
3,4,5,6-tetrahydro-2H-[1,2'}bipyrazinyl (CAS [59215-42-8]) to give the title compound as
a coloriess solid. MS: 523.2 ([M+H]")

Example 84

{RS}-4-[4-(3-Chloro-pyridin-2-yl)-piperazine-1-carbonyl]-3-(2,4- difluoro-phenyl)-1-
(propane-2-sulfonyl)-imidazolidin-2-one

In analogy to example 1, (RS)-3-(2,4-difluoro-phenyl}-2-ox0-1-(propane-2-sulfonvl)-
imidazolidine-4-carboxylic acid (example 82, step 3) was coupled with 1-(3-chloropyridin-

2-yl)piperazine to give the title compound as a colorless solid. MS: 527.8 ([M+H]")

Example 85
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Step 3: In analogy to example 1,
(RS)-3-(2-chloro-phenyl)-2-oxo-1-(propane-2-sulfonyt)-
|m|dazoI|d|ne 4-carboxylic acid was coupled with

we Q(L?%( %1|methylphenyl)p|perazme to give the title compound S A REIHEEL

solid. MS: 519.3 ([M+FIJE) Example 86 15
(R@)ﬁ((ﬂ@hb@mpphﬁﬂyl)t%(&,@ xﬂhﬁlﬂ@h@x&@ﬁﬁ@%ﬁﬁﬂ@k{&aﬂﬂmwmﬂ
}0%. %grpg J,ﬂ ﬁ?ﬂﬁ -sylfonyl)-imidazolidur-2-one In analogy to

ﬂ;{ P Sl 3-(2-chloro-

eny -2-0X0-1- (propane -2- sulfonyl)

én alquld eio§7y4 grb%())()éetlaﬁ ?Idﬂ'{exa?l%lg %51‘ Sotz?l e OC%J Q71 Lﬁl\ll‘le 2-carboxylic

B-dimeth ydro-2H An1tS give 't
é@ﬁaﬁaamla%'ccfr@ﬂéﬁ@aﬁ& NiS: sz 5121V35(WF‘FF1) E’%&wﬁpréw iodide and 2-
(RES)p2rGhlarorphenyl-gild-(Bscilamb pisidinpReypiperazingtaamomifonyl ) -
iidRrRRARe L sHionyh-imidazalidingg:0ee | J%@?QEQWO‘EP gramnle v+
(RS) -3-(2-chloro- phenyl) -2-0X0-1-(propane-2 ‘sul onyl) 25

g%z?ﬂdﬁﬂﬁf@? eaFI(%E@?(%nEE”?h ro= tﬁ%%ﬁ)—wﬁ quaf%lg\g}m 2-sulfonyl}-

-ch oropy perazine tq give the compound

A idugid- q@@ogﬂg 3;?3%[31/' %’P—ﬂt}jlylf)‘?éﬁpl‘éaéS y 1olyzed using lithium hydroxide
QSDGB@eWngM {842 B idinhdthylnbleny 2 piperbZinepoarDemyipdyt napithalidine-4-
enedxauianysimidazeliding 2t ong.30 iep\: #)-analogy to example 66,
step 2, from (S)-5-[4- (2 5-dimethyl-phenyl)-piperazine-

élste aibﬁ”é’ﬁ]al% '89 9'!d'g§5\$ g%@_‘/’&%&ﬁg%g? @B@S‘WW{)%@Q&Q'Q -sulfonyl)-

él) 08/11 20% 93[ 57
Eﬁﬁ?g né'suﬁ%ﬁ%ﬂ’%’ forles WAS SRapAF W1 imethylphenyl)piperazine to
@)ﬁshmﬂ(tt@wim@mﬂapm)lpme@ggm\éa-:193 (IM-+H]*

carbonyl]-3-(naphthalene-I-sulfonyl)-2-oxo-imidazolidine- I -carboxylic acid
Bempylester as a white solid. MS: 627.0 ([M+H]') Step 2: In analogy to
example 66, step 3, from (S)-5-[4-(2,5-dimethyl-phenyl)-piperazine- 5
(RearbonylhB-(oanhihdjenes lesdiinnyi) 22 draicanotidine:, 1 foarpaxidid-4-
agighenzyl( &%ﬁglygés_sm&ﬂ@'if%@a%o [ri2glim ethyl

-phenyl)-piperazine-I-carbonyl ]

I o I i
rydaz g _plmémlb%égﬁy ) ﬁﬁﬁg?'ﬁ 5, step 2) was coupled with 3",6'-dimethyl-

1¢m¥qﬂd@a¥fdthhkﬁﬂpb‘whﬁmyb-gm@@zdhtﬂamﬁammmahdsmwiess sotid. MS:
bromidewag L0 prepared
(S)-3-benzyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-1-
fapphaiene-l-sulfonyl)-imidazolidin-2-one as a white solid. 1VIS: 583.2

(M+HT)
(RS)-3-(2-Chloro-phenyl)-4-[4-(3-chloro-pyridin-2-yl)-piperazine-1-carbonyll-1-
(propane-2-sulfonyl}-imidazolidin-2-one

In analogy to example 1, (RS)-3-(2-chloro-phenyl)-2-oxo-1-(propane-2-sulfonyl)-
imidazolidine-4-carboxylic acid (example 85, step 2) was coupled with 1-(3-chloropyridin-
2-yI)piperazine to give the title compound as a colorless solid, MS: 526.3 ([M+H]")

Example 88

(S)-3-Benzyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-{(naphthalene-1-

sulfonyl)-imidazolidin-2-one

Step 1: In analogy to example 66, step 2, from (§}-5-[4-(2,5-dimethyl-phenyl)-piperazine-
1-carbonyl]-2-oxo-imidazolidine-1-carboxylic acid benzyl ester {(example 66, siep 1) and
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Example 89
(S)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-l.-carbonyl]-1-(naphthalene-I-sul

4
PC’f/EPzE)GS/bsswz

W cg?@-i?gppyl-lm|dazolld|n-2-one 15 In analogy to example 66, ste

-[[I ,5-dimethyl-phenyl)-piperazipeil-_carbonyl]-
1-(naphthalene-I-sulfonyl)-imidazolidin-2-one and propyl iodide were
regedliméhdfarasencedf sadiyrapiodiiesh & pressutinidbg tpiieald)-piperazine-1-
@)B%i{f’ﬂ(%’h ﬂgﬂ%@%&i@ﬂe—ﬂ}{%n%2~oxo»~imidazolidine—1-C' rboxvlic ;}g:'d benzyl ester

oli

piperazine-1-carbonyl]-1-(naphthalene-I-sulfonyl)-3-propyl-imidazolidin-2-o
ey %bﬁo%]f%.i@%%%fq

+H]’) 20 Example 90

S)-1-Benzenesulfonyl-4- . _ . ) )

.5 iRt pREFHTIRIHEP agivhe 3 EsBony R by Adisimgthyl-phenyl)-piperazine-
imiddizolidins 2-ond Undee-drgdfran o¥enaiiediflaskdivaslehatgediwithacid  benzyl
gég@ ibe rtﬁyfl,li ieg%jﬁ%@%e)dlri@hm W‘[Z%@'éﬁ?‘%&)}yl.“ 4h%ny¥ )- éﬁépera'zi ne-1-carbonyl]-1-

-di -4,5-bis(diphe: sphino)xanthene (4,7,mg), cesium .

L SR Tl S
for 30 min, before a mixture of ‘ L , ,
?ésplis%’n%f%@o%ﬁm 509 StefftetiRdRéyi fiperaumet i ehpbhyRiperazine-
inidabotidinl 2omé fekermple 8 8)sle pra)deol M) 2rvd 2-bredpyrdinéromide  was
pképhra) in dioxane (§). B50aHz) 1 was addedinTdR Taacion Pistueas carbonyl |- 1-
ﬂ?f?ﬁtﬁ% Pe%eo-_‘?-%Jﬁ&%rh%ﬁ?%‘ﬂgé{ﬁfz%ﬁé%% gigem, fempsrauys QQ??LH )
night. The mixture was cooled to room temperature, an aqueous solutio
%O of I}!aé—&COS was added, the phases were separated, and the inorganic

oNe Was extracted with ethyl acetate (x3). The combined organic layers

\é\éire i/vashed with brig&, dried . (Na2S04), filtered and evaporated.
HhCAtoN T EsHB: a&ﬁw&wi-tpﬁhfrﬁr&h\ﬂ(nae ener lesppr-3-
acepatdyrgasanli8ini2berzenesulfonyl-4-[4-(2,5-dimethyl-phenyl) WO
2008/119657 PCT/EP2008/053192 58 _
piperdzinetd-canbarlyF3-pyridiné2hy-in iz alidir:Rybpa casia figlatalow-carbonyl ] -
$odff$pma1§1]f9}85ﬁﬁMﬁH1'—'i}n%ﬁ%ﬂ@lﬁg%@)ﬁi@%\%ﬂ iodide were reacted in the
-%cllogyo n%séulfongé-. - [4- 2,5;d|mett%{¥nge:’%%l-gl%%r_gfg g(-%;g rbor]1lyrlg_-l 1)-
BiidazOlidine2-0he stah ' i BREIOGY T exsSmpie’ 66, stelsa, fromm ety -pheny
e me2lscdiestiy pHemppiped znlqoyl) -3-propyl-imidazolidin-2-one  as  a
canbosyE2voxa3midd zolidine-l-carboxylic acid benzyl ester (example 66,

step 1) and cyclopropanesulfonyl chloride was prepared
(Sndgyo@propanesulfonyl-5-[4-(2,5-
dimethyl-phenyl)-piperazine-I-carbonyl]-2-oxo-imidazolidine-I-carboxylic

?S}'q Qﬁ'ﬂﬂhe@@lﬁﬁlﬁ[ @%4‘5‘(W@—igﬁmigi-ylﬁh?ﬂgpﬁ)%ﬁﬁgﬁ)carbonyl] -3-pyridin-2-yl-

imidazolidin-2-one

ioXane Irr

Under argon an oven-dried flask was charged with tris(dibenzvlideneacetone)dipaliadium
(2.5 mg), 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (4.7 mg), cesium carbonate
(41.2 mg} and dioxane (0.75 mL). The mixture was stirred for 30 min, before a mixture of
(S)-1-benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine- I -carbonyl}-imidazolidin-

2-one (example 66, step 3) (40 mg) and 2-bromopyridine (17.1 mg) in dioxane (0.75 mL)
was added. The reaction mixture was heated to 100°C for 4 hours and was stirred at room
temperature over night. The mixture was cooled to room temperature, an aqueous solution
of NaHCO; was added, the phases were separated, and the inorganic one was extracted
with ethyl acetate (x3). The combined organic lavers were washed with brine, dried
(Na,5Qy), filtered and evaporated. Purification by chromatography (Si0,, CH,Cly/ethyl
acetate 4:1 to ethyl acetate) gave (S}-1-benzenesulfonyl-4-{4-(2,5-dimethyl-phenyl)-
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Step 2: In analogy to example 66, step 3, from
((S)-3-cyclopropanesulfonyl-5-[4-(2,5-

ng C?H}/A(’p?enyl) piperazine-I-carbonyl]-2-oxo-imidazolidine- bg%/ggf%gﬁmuz

acl enzy ester was prepared

(S)-l-cyclopropanesulfonyl-4-[4-(2,5- dlmethyl phenyl)-piperazine-1-
earbanyli-imidazolid)ns 2rofidiac alighidreltdisalidnMSs 40Tigh({(Mdikd}+) bid, MS:
§{g%’(3 Np%@najogy to example 66, step 4, from

(S)-1- cyclopropanesutfonyl -4-[4-(2,5- dimethyl-phenyl)

Ipxg g&e I-carbonyl]-imidazolidin-2-one and benzyl bromide was

prepa?re

-3-benz IIc ropane Ifonyl eth era

g; b(‘fﬁ)zl m%a%%p one Z%é ot nﬁl/?é ]3/25%@ (%&%%—’f— er carbonyl]-
Eszm%ﬂb@@rz%@ne
(S)-3-Benzyl-l-(cyclohexyhnethanesuIfonyl)-4-[4-(2,5-dimethyl-phenyl)-pip
&tezinérl-apaldyriyl Fmidae Ofidirer2 ofnerstép 3= #n(@rfatbyy oy rhenple BB crazine-1-
%ﬁ@@@nyﬁp@&@ﬂﬂ;&%@?ﬁimﬂf %%ﬁ@[@l/acmpgéﬁgym%ﬁter (example 66, step 1) and
carbon azglidine-I-carboxylic agi ylester (exam
s¥c O]_;Lﬁgg esEl:"lyc 0 iex Orl‘f]ﬁanggﬁlfgn P%]hel%rldleeg j\7v%as. preF) Cgl%o? esd?%eny? So4-(2,5-

&Mﬁéﬁ]@shﬁé 51 Zgoxo immidazolidine

pﬁ:téﬁ;ﬁ mmmwphemw-m@e(rmmﬁm carbonyl]-2-oxo-imidazolidine-i-carbo
xylic acid benzyl ester as a white solid. MS: 596.7 ([M+H]+) Step 2: In _
anglagyio exaeplecbessigi:3sdramap 3, from ((S)-3-cyclopropanesulfonyl-5-[4-(2,5-

gffl)ﬂgﬂ{ l?éﬁ%i‘%ﬁﬁ%‘i‘%%%sy'&%% ﬁ][é -0XO- 1m1dazohd1ne 1- carboxyhc ac1d benzyl

%é&%@ﬁeét{%d?tug e&iﬁévg;% é%lggegér?e%mg@{r‘ 2 OX& %ﬁ o eny rp?}ierdzine 1-
@ybmwamméxwh@mhémmymt kamewm%@ﬁ’ Sniyly1361]™)
piperazine-l-carbonyl]-imidazolidin-2-one as a light yellow solid. MS: 463.1
{ivirE34)p Stepody Imaseiogyet@exsimple 66omsteld 4| fogoopropanesulfonyl-4-[4-(2,5
@1)18{ %ﬁ@@ﬂ@ﬁ&@ﬁﬁé@”&%bﬂy fiZiaadinaethylphenyh benzy[ bromlde was

E%%%}% NS _C‘a f%plzﬁb ?%Zgoéllla%é%s%g nn%rr:E qu §?§y(‘!l1t;)lggth %ﬁ’gﬁ‘%) -piperazine-1-
esybsrbfélnmd%&ahémﬁw@%ﬁmmﬁmw [%Wzle‘»iafimlééh% -phenyl)-
piperazine-l-carbonyl]-imidazolidin-2-one as a white solid. MS: 553.0
Gyvampip)Example 93 (S)-1-(Cyclohexylmethanesulfonyl) -4- [4-
(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]- 5

B phckwdzphitidzolldir2Jonelilo ad@lutibrdii-(2,5-dimethyl-phenyl)-piperazine-1-
(el eIohrnylmathangsuifonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-

1 -carbonyl]-imidazolidin-2-one (100 mg) in CH2CIz (3 mL) was added

rig ﬁn?%tﬁfS #(38 &&9)1@@%”&9&'%&%%?@ f@'@%ﬁ&ﬂy?%@%h) -piperazine-1-

onlc Cld e reacti mlxture was silrred aé room

farhBaY L?ré”fBrl émf@%oﬁﬁ AV Bh&SA Bic B (BT M aige 1) and
trickilytatninesh(®0:) ey hdbed dnovstivinganas Cortinuethfox 16 bidars st fonyl }-5-

[QQMM5-dimethyl-phenyl)-piperazine-1-carbonyl]-2-oxo-imidazolidine-1 -carboxylic  acid
benzyl ester as a white solid. MS$:596.7 ([M+H]")

carboxylic acid benzyl

Step 2: In analogy to example 66, step 3, from (S)-3-(cyclohexylmethanesulfonyl)-5-[4-
(2,5-dimethyl-phenyl)-piperazine-1-carbonyi|-2-oxo-imidazolidine-1-carboxylic acid
benzyl ester was prepared (S)-1-cyclohexylmethanesulfonyl-4-[4-(2,5-dimethyl-phenyl)-
piperazine-1-carbonyl]-imidazolidin-2-one as a light vellow solid. MS: 463.1 ({M+H|")

Step 3: In analogy to example 66, step 4, from (5)-1-cyclohexylmethanesulfonyl-4-[4-(2,5-
dimethyl-phenyl)-piperazine-1-carbonyl]-imidazolidin-2-one and benzyl bromide was



n

temperature. The mixture was concentrated in vacuo and the residue was
purified by chromatography (Si02, ri-heptane/ethyl acetate 1:1) to give

W&SZ){;&II(%ggohexylmethanesulfonyl) -4- [4-(2,5-dimethyl-phe

-piperazine-| -carbonyl] -3- phenyl-imidazglidin-2-one as a anll?gns% @%\9@:192

539.0 ([M+H]") WO 2008/11.9657 PCT/EP2008/053192 -60- Example A

fpilepcedted tabléts Tortairiing thd dobohinglingeadientsd)eandbe,5-dimethyl-phenyt)-

@%@Mfﬁﬁ&uf edif.3ypopyentionahmannes; Ingredients Res.tabief ﬁ Kenelt
ompound of formula (I) 10.0 mg 200.0 mg Microcrystalline cellulose

%%a%%’lg 43.5 mg Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5

mg 15.0 mg Sodium starch glycolate 12.5 mg 17.0 mg Magnesium

r .5.mg,4.5m m ilght). 120.0 50.0,mg_Film Cqat:
i@%&@é@f@%@ e s o e S hen o kb otiahoy von -
g8l Tientarotidid £9Rsg 2.6 mg Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg 5 The active ingredient is sieved and mixed
with vibroeristalifin el celiltbsevbmetthaesmlixtoirk 4s| drahbidiedtinittphesolitivperazine-
of pebadny pyimbidom invater; IThergranutateds, Mixed with SRR starehetate (39

0 Yy i r n ssed to vield Is. aof 120 .
O SR e (LTS - 1Y reaction
Yo P8 SLPEN SotP BN HIS VR Th Xt hEa i KRR 08 h ety acid (53
RET/EP 20081058102 (66 11 ExampgieB-Cdpsutes: contaimimg theffollévhing s at room
inargdiants can-be ManUReIULBH ih B LANVERIENS! INANAE residue was purified by
chromatography  (SiO;,  n-heptane/ethyl  acetate  I:1)  to  give  (§)-1-
(cyclohexylmethanesuifonyl)-4-[4-{2,5-dimethyl-phenyl} -piperazine-1-carbonvl]}-3-
phenyl-imidazolidin-2-one as a white solid. MS: 539.0 (IM+H}")



Ingredients Per capsule Compound of formula (1) 25.0 mg Lactose 150.0
mg Maize starch 20.0 mg Talc 5.0 mg 5 The components are sieved
nd mixed and filled into capsules of size 2. Example C Injection. solutions

W@azrqo%ya{\ll%ﬁfﬁe following composition: Corg ound of formula (]5%@?%%08/%3192
Polyethylene Glycol 400 150.0 mg Acetic Acid g.s. ad pH 5.0 Water for
ipjaetisie solutions ad 1.0 ml. 10 The active ingredient is dissolved in a
mixture of Polyethylene Glycol 400 and water for injection (part). The pH
is adjusted 1R bibAGRIRAGIthghe MalbMEdsadiuated onlbe nhB¥ctured in a

%gg‘i;[&)l%001.1‘,1 hrgarnel;is(j:gual amount of water. The solution is filtered, filled into
vials using an appropriate overage and sterilized. WO 2008/119657
PCT/EP2008/053192 -62- Example D Soft gelatin capsules containing
éw%gquE%%g ingredients can be manufactured in a co%&@%ﬁtﬁl manner:
Capsule contents Compound of formula (1) 5.0 mg Yellow wax 8.0 mg
Iz‘f%‘?ﬁlgenated Soya bean oil 8.0 mg Partially hydrogenated plant oils 34.0
gm8oyadoednroiudd0)0 mg Weight of capsule contentd 4.651@ mg200.0 mg
GelRUA-capsHle-Gelatn 75.0 mg Glycerol 85 % 32.0 mgpMarign 8318 Hmg

T%t%dsré/hrﬁﬁ,totgg) Titan dioxide 0.4 mg Iron oxide yellow %Ojorqu% 70.0 mg

Povidone K30 125 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
{Kernel Weight) 120.0 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (vellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg L.6mg

The active ingredient is sieved and mixed with microcristailine cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to vield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.



5 The active ingredient is dissolved in a warm melting of the other
"ingredients and the mixture is filled into soft gelatin capsules of
iate size. The filled soft gelatin capsules are treated %Egi Q
W Fﬁe%%%a%lmﬂf;rocedures. WO 2008/11965_76?QT/EP2008/0531€§%: IR s102

Example E Sachets containing the following ingredients can be
FEpieRired in a conventional manner; Compound of formula (1) 50.0
mg Lactose, fine powder 1015.0 mg Microcristalline cellulose (AVICEL

PH 104p40@s0-onép Sodithn feleborgrnathyiccdi gioses a0 yfigtured in a
RebyvinvdpyrrelidanK 30 10.0 mg Magnesiumstearate 10.0 mg Flavoring
additives 1.0 mg 5 The active ingredient is mixed with lactose,
migrekintalline cellulose and sodium carboxymethyl cellulose ander capsule
granulated with a mixture of polyvinylpyrrolidon in water. The granulate is
mixagih sragnssivmstearate and the flavouring additives and filleg_i@;gg
sachets. WO 2008/119657 PCT/EP2008/053192 -64- Claims: 1.
EHPBunds of formula (1) O O R-, S~N~N.~R2 O O R4 Ra N R!RYOR®

R RtdrcX R11 R3 (1) 20.0 mg

Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (1) ' 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.



wherein 5 X isNorCH; R1 is lower-alkyl, fluoro-lower-alkyl,
lower-alkoxy-lower-alkyl, cycloalkyl, cycloatkyl- lower-alkyl, aryl,
Wﬁ%‘é@ﬂ?& Ikyl, heterocyclyl, heterocyclyl-lower-alkyl, heterc}]%%g} 9%008 053192
éteroaryl-lower-alkyl, wherein a cycloalkyl, aryl, heterocyclyl or He eroary}
can optionally be substituted with 1 to 5 substituents independently
$ateotde from the 10 group consisting of halogen, lower-alkyl, fl uoro
-lower- alkyl, lower-alkoxy, lower- alkoxy-lower-allcyl and
fluoro-lewreg=alsaxypRadsdovaimalkyhel euet-alicaxrdawesalikybe manufactured in a
Qgﬁq@ggéggyﬁ{-%ﬁ&, lower-alkenyl, cycloalkyl, cycloalkyl-tower-alkyl, aryl,
aryl-lower-al yaf, eterocyclyl, heterocyclyl- lower-alkyl, heteroary! or
terolar I-tower-alkyl, wherein a cycloalkyl, aryl, 15 heterocyclyl or

hé Sr%gry Hctglﬁtsoptionally be substituted with | to 5 substituents

independ Qqﬂy selected from the group consisting of halogen, lower-alkyl,
f&?d?é‘%‘%ﬁ -z‘;‘I’RWf‘Tﬁ\H r-alkoxy and fluoro -lower- alkoxy; R' is aryl ot-’ 8
Wetsroargk which aryl or heteroaryl can optionally be substituted with39 terg
sisghstivenisindependantly selected from the group consisting of 8.0 mg
al 0 -alky}, fluoro-lower-alkyl, lower-alkoxy and N
uéer%ﬁlgaidr}l%%c%%ggﬁghﬁ6 R7, Rs, R9, R" and R" independen?'flll'0 o
0¥ Bfhodther are hydrogen or lower- alkyl, or 124 and RS are bo]drcycf)
fogatherf csREamahR7tare bound together, or Rs and R9 are bouheh.0 mg
‘gaatherapiRL0 an R11 are bound together, to form a ring together with
%%L 5 carbon atom to which they are attached, and -R4-R6-,
-R6-R'-,-R8-R9- and/or _Rio_R'1- is -(CH2)2-6-; WO 2008/119657
ﬁ@ﬁ@ﬁé@’B/OSBlQZ 65 and pharmaceutically acceptable salts thele8f8
XaGomgiounds according to claim 1, wherein Xis N. 3. Canipounds matter)
aceardingde any of claims 1 - 2, wherein R' is lower-alkyl, 0.4 mg
uoro-lowerifil‘lfyl or phenyl, which phenyl is optionally substituted Wiihll to
Bstibstitients independently selected from the group consisting of e
halogen, lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and
fluoro-lowescalkoixyrdicomdouniasdhiecording tachmygalf chaimsd indredients and the

W‘Jﬁ&‘iﬁ%ﬁ?ﬁl‘i’%&%&%&é&&%&rP&%@bdes‘%'? 'ﬁt}v PJ%%‘II‘&{L |§[£pﬁlﬂ9 "flillll)éé kk'ﬁ%%%ﬁﬁ capsules
with 1 to 2 sub tuent%lndep]enden ly selected from the group consisting

BRI PSR I8 Rt AR peedares:

o
mg

75.0 mg



10 5. Compounds according to any of claims | - 4, wherein R' is isopropyl,

2- trifluoromethyl-phenyl, 2-chloro-phenyl or 2,3-dichloro-phenyl. 6.
W%%R ,?1‘199%5 according to any of claims 1 - 4, wherein R' is phe@éﬁl. 07{38/0'33192

ompounds according to any of claims % - 2, wherein R' is p§ﬁd| {}% )

naphthyl, cycloalky! or cycloalkyl-lower-alkyl. 15 8. Compounds according

texamypleficlaims 1 - 2 or 7, wherein R' is naphthyl. 9. Compounds

according to any of claims 1- 8, wherein R2 is lower-alkyl, lower-alkenyl,

cycloalkyhirphemyviwhieh pinenvhisieptianally shbstitiied mithrddt 3 conventional

suabnstigyents independently selected from the group consisting of halogen.

1% eor'npounds according to any of claims 1 - 9, wherein R2 is isopropyl,

cyclohexyl, phenyl, 2-fluoro-phenyl, 2-chloro-phenyl or _

%?ﬂ?o%ﬁblgg)%ﬁ%ﬁwqngompounds according to any of claims 1 - §,0'0 e
widpsinfRe o Wafsgen-lower- alkyl, tetrahydropyranyl, pyridinyl. ok015.0 mg
anytremer-aikykcli2l cSompuoandgarccording to any of claims 1 - 8 os(ilo mg
‘é’&ﬁ[ﬂ[‘cﬁ%d?ﬂ%ﬂﬁﬁm@iﬁi&@mpou”ds according to any of claims 1 4&%"5;

wrﬁgrein R3 is'phenyl or a 25 heteroaryl selected from the group
ORGSR BPHYRBIRYIY3-thieno [3,2-c] pyridin-4-yl or pyrazinyl, whict-0 ™8
phegngsomnirsteraaryl is optionally substituted with 1 to 3 substituents 0.0 mg
independentlyaelected from the group consisting of halogen, CN, 1.0 mg
lower-alkyl, fluoro- lower-alkyl and lower-alkoxy. 14. Compounds

according to any of claims 1 - 13, wherein R3 is_phenyl or 30 pyridinyl, ]
which pheriyFSF BeiRAtis sHtiehAmPLapettumirwil sobdpisand sodium
WO 2008/1h1besnPE ER2008/05810] a66-indepéndemthyigatectal fromvater.
the-graHp sensisting of alegens:lawet-alikyhandifluerasiowe adlitWesdand filled into
g% ounds according to any of claims | - 14, wherein R3 is 2,5-dimethyl-
p%enyﬁ', 2-methyl-5-chloro-phenyl, 3-trifluoromethyl-pyridin-2-yl,
3-chloro-pyridin-2-yl 5 or 3-bromo-6-methyl-pyridin-2-yl. 16. Compounds
according to any of claims 1 - 12, wherein R3 is a heteroaryl selected

from the group consisting of benzo[d] isothiazolyl, benzooxazolyl and
pyrazinyl, which heteroaryl is optionally substituted with 1 to 3

substituents independently selected from lower-alkyl. 10 17. Compounds
according to any of claims 1- 12 or 16, wherein R3 is benzo [d]

isothiazol-3-yl or 3,6-dimethyl-pyrazin-2-yl.



29

25

18. Compounds according to any of claims 1 - 17, wherein R4, R3, R6,
R7, R8, R9, R'0 and R" independently are hydrogen or lower-alkyl. 19.

ompounds according to any of claims 1 - 18, wherein R4, Rs
W é(mf?

INng R6, R7, R,

E1#216 and R" are hydrogen. 20. C&mpounds accordingqg%]ﬁ?%%’osc”m
claims 1 - 19, selected from the group consisting of (RS) -4- [4-
(2,5-Dimethyl-phenyl)-piperazine- |-carhomgt -1-(3-methoxy-
benzenesulfonyl)-3-phenyl-imidazolidnn-2-one, 20
(RS)-1Benzenesifiomyls dil i drdimethyl-phenyl)-piperazine-I-carbonyl]-
3-phenyl- imidazolid.in-2-one, (RS) -1- (3-Methoxy-benzenesulfonyl) -4-
[4-(2-methoxy-phenyl)-piperazingyl-catbonyl] -3- phenyl-imidazo |
idin-2-one, (RS)- 1-(3-Methgky-bénze sulfongl)-S-phenyI-4- [
4-(3-trifluoromethyl-phenyl) - 25,%’]3@ azing-Barbonyl]-imidazolidin-2-one,
(RS)-1. -(3-Methoxy-benzenesfony)-3-phenyl-4-
[4-(3-trifluoromethyl-pyridin-2-yl)- piperazipe- b—carbonyl]
-imidazolidin-2-one, (RS) -1- (3-Methoxy-bgnzenesulfonyl) -4-
[4-(3-methyl-pyridin-2-y|)-piperazin$— L caregn R 5
-3-phenyl-imidazolidin-2-one, 30 R’ R
(RS)-1-(3-Methoxy-benzenesulfon -Lg\-(z- kd%y-phenyl)-piperidine-I-
carbonyl]-3- phenyl-imidazolidin-2-gii€, >E< 1
(RS)-3-(2-Chloro-phenyl)-4-[4-(2,5-dimethglphenyl) @iperazine-
I-carbonyl] -1-(3- methoxy-benzenesuIfonyl)-imidazoﬁ in-2-one, (RS)-4-
[4-(5-Chloro-2-methyl-phenyl)-piperazine-I-carbonyl] -3-(2-chloro-phenyl)-
YhE8eEk methoxy-benzenesulfonyl)-imidazolidin-2-one, WO 2008/119657
PCT/EP2008/053192 -67
(RS)-4if4Y215-Himethyl-phenyl)-piperazine-I-carbonyl]-3-phenyl-I-(toluene-
4- sulfonyl)-imidazolidin-2-one,
RS)-4ifdoees-Bimefivpkphenst)bipetavierealicanbbmyt]-3lat enyldalRytrifatoal kyl-
romethygwbe @K@H%Sjillf@z@f)flﬁm}dﬂzﬁliﬁﬁe?o@}"t&yﬁheterocydylmlower-alkyi, heteroaryl

(RS)-4-[4r(5-Chloro-2-methyl- 1)-pi ing-1-¢ar! I-3-phenyl-l-(2-»

b TS S PO M

[2-Oxo B $HEMIPF 21T Mt hyRBeZehRSRib RS RSHiARZ b Aefiracd from the

carbongtpypiperazimrg gl hbepeonitvie;alkyl, fluoro-lower-alkyl, lower-alkoxy, lower-
alkoxy-lower-alkyl and fluoro-lower-alkoxy;

R’ is lower-alkyl, lower-alkoxy-lower-atkyl, halogen-lower-alkyl, lower-alkenyl,
cycloalkyl, cycloalkyl-lower-alkyl, aryl, aryl-lower-alkyl, heterocyclyl, heterocyclyl-
lower-alkyl, heteroaryl or heteroaryl-lower-alkyl, wherein a cycloalkyl, aryl,
heterocyclyl or heteroaryl can optionally be substituted with 1 to 5 substituents
independently selected from the group consisting of halogen, lower-alkyl, fluoro-

lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

R’ is aryl or heteroaryl, which aryl or heteroaryl can optionally be substituted with 1 to
5 substituents independently selected from the group consisting of halogen, CN,

lower-alkyl, fluoro-lower-alkyl, lower-alkoxy and fluoro-lower-alkoxy;

R RY RS R, RS, R®, R and R' independently from each other are hydrogen or lower-
alkyl, or
R* and R’ are bound together, or R® and R are bound together, or R® and R” are
bound together, or R' an R'' are bound together, to form a ring together with the
carbon atom to which they are attached, and SRER-, -RER7--RP-RP- and/or
SRR i -(CH )
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(RS)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl]-
3-ethyl- 10 imidazolidin-2-one, (RS)- | -Benzenesulfonyl-4- [4-(2,

8 énethéll7phenyl) -piperazine- | -carbonyl] -3-isopropyl- PCT/EPI008/053192
azolidin-2-one

(RS) I-Benzenesulfonyl-4-[4-(2,5- dlmethyl phenyl)-piperazine-1-carbonyl]-

3rdropyiminoidiaizelidineczronisle $381ts thereof.
(RS)-3-Allyl-I-benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine-I-carb

onyl]- imidazaligiRpd 918 a(R3dihyB e RESRES U B0 IM-4-
[4-(2,5-dimethyl-phenyl)-piperazine-I-carbonyl] - imidazolidin-2-one,

(RS)- 135‘3”2%%%%}1'5 §c@aﬁmgeﬁatxh§ldﬂc@ésqmthﬂa?aﬁwllsnmﬁglm
?il ZOEcarbor%lA imi azo |d|n rb?ﬁe bstituted with 1 o 3

LS TR L ANON R KRS })clc%ex AR S BRdiRTat T PRERYF ok |
RO HidsRE BN elgpied from the group consisting ol halogen, lower-alkyl,

(Bl Benzendisd|foryd-AlldL(R Hrdifnetaylephenykepiperazine-I-carbonyl]-3-
phenyl- imidazolidin-2-one, 25

(R) 1- Bienzer@%{myldé ({é‘c&?dﬁigiﬂ@@m%ﬂ'&ﬁﬂw)rp@%éi@& R'careeaydiRyl or
é? i ét‘ﬁ OIId rlls% E)%dﬁs %)sl%%ntz AN ?;'%Yi g’ul:[éltvgehts independently

enyg p|p razine- l-car
941) Fﬁﬁaé&%ﬁa‘?ﬁm@%ﬁ%ﬁm“ of hqlocen and fluoro- lower alkyl.

(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl- phenyl) pip
eraziné-l- 30 ERIBDAYILimiERINER-20HM claims 1 - 4, wherein R is isopropyl, 2-

inﬁ)caImB[ﬁm@n@huH@hyL&ﬁ(ﬁtﬂbl@f@b&ﬁl}ymﬂﬂ{&yﬁa,ﬁh@imlethyl phenyl)-pip
erazine-I- carbonyl] -imidazolidin-2-one,

(RS)-1Benzenasyfanyk-a-(4rahiore-phepydAnid(2 S-dimethytpbenyhynip

erazine-I- carbonyl] -imidazolidin-2-one, 35

(RS) 17Benz #Lﬁaﬁxk éc&lir@z\% dimeshyl-phenvi)-pirarazinez-cashomul,
A& flg nyl)- |m|(1 |I§ on
W érﬂ’é O[Zkl?( ma@ﬂw -phenyl)-piperazine-I-carbonyl]-3-

(4-fluoro- phenyl) -imidazolidin-2-one,

(S)-1-BenzeneaRHSS A= AR SIS A B (A3 BLdmibegiTpR eyl thyl.
iperazine-l WO 2008/119657 PCT/EP2008/053192 -68-

carbon$i]- imid&sBRaH s afe@rding to any of claims 1 - 8, wherein R” is lower-alkyl,

lower-alkenyl, cycloalkyl or phenyl, which phenyl is optionally substituted with | to 3

substituents independently selected from the group consisting of halogen.

10. Compounds according to any of claims 1 - 9, wherein R” is isopropyl,
cyciohexyl, phenvl, 2-fluoro-phenyl, 2-chloro-phenyl or 2,4-difluoro-phenvyl.

11.  Compounds according to any of claims 1 - 8, wherein R” is halogen-lower-

alkyl, tetrahydropyranyl, pyridinyl or aryl-lower-alkyl.
12, Compounds according to any of claims 1 — & or 11, wherein R” is benzyl.

13.  Compounds according to any of claims 1 - 12, wherein R’ is phenyl or a
heteroaryl selected from the group consisting of pyridinyl, 3-thieno[3,2-¢]pyridin-4-yl or
pyrazinyl, which phenyl or heteroaryl is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halogen, CN, lower-atkyl, fluoro-

lower-alkyl and lower-alkoxy.

14.  Compounds according to any of claims 1 - 13, wherein R’ is phenyl or

pyridinyl, which phenyl or pyridinyl is optionally substituted with 1 to 2 substituents
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(RS)-1-Benzenesulfonyl-3 -benzyl-4- [4-(2,
5-dimethyl-phenyl)-piperazine-I-carbonyl] - imidazolidin-2-one, (+)-4-

“é4 &gsgfwg.r 2 -methyl-phenyl)-piperazine- I-carbonyl] PCT{ (338/(}33192

oro-phenyl)-1-(3- 5 methoxy- be&zenesulfonyl) -imidazo
-one,

()d4ppr{bnChieioRdisthytipheoyl) pipesazinef kehrbonidja:(2chloid-finero-iower-
Ayha1-(3- methoxy-benzenesulfonyl)-imidazolidin-2-one,
(RS)-1-(3-Chloro-benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-I

carbonyllS- phempdimidazciid go%& Holaims 1 14, wh :
(RS) -(2- Chlorﬁ%}:anzenesulf J}i’ 2{'5%1?rﬁeth Ipvﬁreenrf; nrl)il ]lesrzaélrclléﬂrlmm1

—Ijn§ hén ﬁﬁ?d%ﬁ ﬁnggromethy yrldm 2-yl; 3-chloro-pyridin-2-yl

@Rs)broezmmubvdrm@n%gulfonyo 4-
[4-(2,5-dimethyl-phenyl)-piperazine-I- carbonyl ]
-3-phenyl- imid@mjidim@ser@,r@ﬁ@)tdaﬁwéﬁf SeDing ethiyl, wherein R’ is a heteroaryl
s‘et},-%{&fﬂhakﬂecf ;jb%?kﬁﬂxlglo@ﬂ%h}?@pd [T HOR s AR RAORARES yrazinyl,

zF 'm'd zolieln-2;pne Patitured with 1 fo lected
R (5 U U RGAY T st dechsbRgi e espceebe e
ér@nléawsﬁyl}w mldazolldln 2-one, (RS)-I -(Butane- I-sulfonyl)-4-

[4-(2,5-dimethyl-phenyl)-piperazine- | -carbonyl] -3-phenyl-
imidazadlidin-Z-onmd2@ds according to any of claims 1 — 12 or 16, wherein R’ is

(R&oLiBesrenesulfam Bscysirhaxyhdalan(3=ifluoromethyl-pyridin-2-yl)-p

iperazine-l- carbonyl] -imidazolidin-2-one, (RS)-1-Benzenes

ulfonyl-4s[4- (l%:sn{ @&ég&rgéuef&wthgmx%syﬂ Riperazing R carbarykl r® g,
c imi idin
%{Cﬁ/ é?[?éiu ?lgﬁy’f’ I&ygl%‘t‘%ﬁd] ggéfg(gl),lﬁ % %%ﬁfl]he 4-carbonyl)-piperazin-

1- 25 yI -nicotinonitrile,

(RS) -118enzériuBRftyAgH acey bt of Simir-2 Ak prperidife B A K R,
Rylanshilazalidids2asne, (RS)- | -Ben zenesulfonyl- 3 -cyclohexyl -4-
[4-(5-trifluorom ethyl-pyridin-2-yl)-piperazine- | - carbonyl]
-imidazalidin-2eenpe s according to any of claims 1 - 19, selected from the group
BlBenrzenesulfonyl-3- cyclohexxyl -4-[4-(6-methyl-pyridin-2-yl)-piperazi

o LN A-CamBE s perazin

benapogsedgnohittilehenyl-imidazolidin-2-one,

(RS)-LiBenzeneasulionyl{3-cyclanexiyit 4HdrifieppidZialpy riditsbyliHipgien vl -
Qﬁﬁa‘z&%ﬁaﬁt@ﬁé{') -imidazolidin-2-one,
(RS)-1-(3-Methoxy-benzenesulfonyl)-4-[4-(2-methoxy-phenyl }-piperazine- 1 -carbonyl}-3
phenyl-imidazolidin-2-one,

(RS)-1-(3-Methoxy-benzenesuifonyl)-3-phenyl-4- [4-(3-trifluoromethyl-phenyt)-
piperazine-1-carbonyl]-imidazolidin-2-one,
(RS)-1-(3-Methoxy-benzenesulfonyl)-3-phenyl-4-{4-(3-trifluoromethyl-pyridin-2-yl)-
piperazine-1-carbonyl]-imidazolidin-2-one,
{RS}-1-(3-Methoxy-benzenesulfonyl)-4-[4-(3-methyl-pyridin-2-yl}-piperazine-1-
carbonyl}-3-phenyl-imidazolidin-2-one,
(RS)-1-(3-Methoxy-benzenesuifonyl)-4-[4-(2-methoxy-phenyl }-piperidine- 1 -carbonylj-3-
phenyl-imidazolidin-2-one,
(RS)-3-(2-Chloro-phenyl)-4-{4-(2,5-dimethyl-phenyl)-piperazine- 1 -carbonyvl]-1-(3-
methoxy-benzenesulfonyl}-imidazolidin-2-one,
(RS)-4-[4-(5-Chloro-2-methyl-phenyl)-piperazine-1-carbonyl]-3-(2-chloro-phenyl)-1-(3-

methoxy-benzenesulfonyl}-imidazolidin-2-one,
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(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(3,5-dichloro-pyridin-2-yl)-piper
azine-I- carbonyl] -imidazolidin-2-one, (RS)-3-Phenyl-I-(2-trifluoromethyl

Wé); ﬁn ﬁ§7ulfonyl) -4-[4-(3-trifluoromethyl-pyridin-2- yl) p'pe%%%@%(osswz

-car onyl| -imidazolidin-2-one, WO 200%/7119657 PCT/EP20
-69 (RS) -1-Benzenesulfonyl-3-(2-chloro-phenyl)-4- [4-
(@Sﬁlfm@dme{@wnmﬁmplﬁfw})) -ipiperazine-todhon)-iphidazdlidiok2-one;
fé.n% gg@gzglﬁl(ﬁgwl §ne(2 -chloro-phenyl) -4- [4-(2,
h zine- | - carbonyl] |da lidin-2- »
ﬁ%@? c?éﬁo AR A D PR PR LBy ametyl
r-ﬁnerx% fﬁfhﬁ?@#ﬂ@ﬁ?ﬁbéﬁ%ﬁhesulfonyl) -imidazolidin-2-one, (RS) -I
-Benzenesslinytd 2 {a-(Brbrpmondmpaihyl-pyridicad-yhyt pipelagife: 4 2-
arbaRylld 0&!&!9%&‘?8&& E*SH'H%‘H Q&Qf%d&f‘%one,th Lovridino.v
(R Beneapesyieny oo LlE (e metny oyidin 2y ipipereet
@J@Gméhmsmfohy%b@yémh@ﬂw 2 _oxo-imidazolidine-4- -carbonyl)-piper
AREY-t WinbemetyhnicolingnfilBmethyl-phenyl)-piperazine-1-carbonyl | -3-ethyl-

gﬁx%a}oﬁ%ﬁ ngggoro benzenesuifonyl)-4-
[ -

-dlmethy henyl)-piperazine-| - carbon%/ . ) )
Ft n@ Spgimethyl-phenyl)-piperazine-1-carbonyl]-3-isopropyl-

@@w@d@mc}ﬂ@ro benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-piperazin

Qﬂsp@m@ﬁ%@ﬂ]eﬁtﬂbﬂﬂﬂimlgﬁgm'ﬂ'i@tgyﬁBﬁeﬁaﬁhf}{?razme 1-carbonyl}-3-propyl-
5 Pémeﬁhé/l é)henyl) piperazine-l-carbonyl |
“flioro- benzenesulfonyl) -3- phenyl-imidazolidin-2-one, (RS)-4-

¥ St narsyIfomPetafine-I-cansenyrhamtloorsBenseteaiinm) -
Iﬁxﬁd@@lphe@lemmdazohdm -2-one, (RS)-I-(3-Chloro-2-fluoro-benzenes

@ﬁQﬂXDB@rMer(gs@ﬂ etyhphenyl)piperasing - #arRPN¥therazine- 1-carbonyl |-
-3- a710 méldazoll in-2-one,

i) uordmethoxy benzenesulfonyl)-4-[4-(2,5-dimethyl-phenyl)-pi
Braziren eatpbiniy-3-prenprinildazbidin-dlorg e RS} guperazine-1-

K byDiimethybipfienydppiperazine-I- carbonyl] -3-phenyl-I-(3-trifluorometh

Ykﬁ%%@ﬂ%&@é@ﬂr@q glidu @,124' 3 dimethyl-p 1env% iperazine-1-carbonyl]-
nz nesulfonyl -3- cyclohexy 3.6- -dimethyl-2,3 % -tetrahydro-

E 5? ??&5&? -4 -carbonyl)-i. mldazolldln 2-one,

(S )-1-Benzenesulfonyl-4- [4-(2,5-dimethyl-phenyl) -piperazine-1-carbonyl}-3-phenyi-

imidazolidin-2-one,

(R)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl) -piperazine-1-carbonyl]-3-phenyl-

imidazolidin-2-one,

(S)-1-Benzenesulfonyl-4- [4-(2,5-dimethyl-phenyl) -piperazine- i -carbonyl |-3-(2-fluoro-

phenyl)-imidazolidin-2-one,

{RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl) -4-14-(2,5-dimethyl-phenyl)-piperazine-1-

carbonyl]~-imidazolidin-2-one,

{RS)-1-Benzenesulfonyl-3-(3-chloro-phenyl}-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-

carbonyl]-imidazolidin-2-one,

(RS)-1-Benzenesulfonyl-3-{4-chloro-phenyl)-4-{4-(2,5-dimethvl-phenyl)-piperazine-1-

carbonyl]-imidazolidin-2-one, :

{RS)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine- 1 -carbonyl]-3-(4-fluoro-

phenyl)-imidazolidin-2-one,

(S)-1-Benzenesulfonyl-4-{4-(2,5~dimethyl-phenyl)-piperazine-1-carbonyl]-3-(4-fluoro-

phenyl)-imidazolidin-2-one,

(S)-1-Benzenesulfonyl-3-(2,4-difluoro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-
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(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-[4- (3 -chloro-pyridin-2-yl)-pi
perazine-I- 30 carbonyl]-imidazolidin-2-one,

5 Difluoro-benzenesulfonyl)-4- [4 (2,5-dimethyl-phen erazin
Ef}%%;i} gnyl] 3-phenyl.-imidazol.idin-2-0 Péﬁ)] P2008/053192
(RS)-1-(2,6-Dichloro-benzenesulfonyl)-4- 4 (2,5-dimethyl-phenyl)-piperazi

rerbooat banyddphierdsimaidazolidin-2-one, and 35
@)s%ﬁ@@ﬁ%%m I 3hepavkad4{3.xdimg %r%lﬁ@ ?5% SRIDSIAZNE;GAT -

bon%L azzolldln- -one and pharmaceutically acceptable salts thereof.
?n o‘?%ccordmg to any of claims 1 - 20, selected from the group

édﬁs‘isiﬁng‘idfihAmp2239@1119@5@@@?#&@@@0@1053@@;4?@msymamf@héz@ 1-(3-
-Rith &HiH-phenvi) fpiperaziae: dizarbpryld -3-phenyl- | - (2-trifluoromethyl-
y B-imidazgli
Q%ngjt eﬁrg%n%{r%ethyl p%%r%%%yﬁr@a&% %%a%rk%ﬁb - -Sh(eznfl lfr&phenyl )-1-03-
NEstmishvs ‘ﬂ’ﬁ]i‘ a98fidin-2- one 5

((FRS) H_-(Béﬁlzfemeéum@ﬂwmlfdn@ %dl‘héﬂa’l-yﬁphQWWPEYQZMB@MEaEbDﬂW]}OEyI}*3~
plisepropzimidazolistin;2-one, (S)-1-Benzenesulfonyl-4-

wﬁg ?)@nr?ﬁ h}(o %QSP%QSLH%B '4“?4 &ar b(? n}/elth“}:f)’l ga%gny?{ piperazine-1-carbonyl]-3

enyl azolidin-2-o
ByeatBispida §%]HO%T§’I“SL(2 4-difluoro-phenyl)-4-

[462; 5-cirhéiidquhenylepipetazine-1- 10 Carbbmdivitnidiazpl) eiip 2rories- 1 -
@%bay(?ﬁmeﬁwnﬁﬁémﬂﬂ#%wé [4-(2,5-dimethyl-phenyl)
é%gféﬁa %l @ {E’e‘% 11_2/ elmzlgnaez?“dﬁlr%o eﬁ trifluoro-

-4-[4- pr |pera2|nefcar%¥)}1 13“ph eny gl-%bropa
@@P@Eﬁfén%foﬁﬁi&a@mﬁﬁ@an?eoms
(RS)4-Benzenesutionyha-eytiohexylide4-(rtiftuorometintay isiop2nyhRp
@gf@@}@eﬁi@gl{[@g&ylljzlgygazol|d|n -2-one, (RS) - |

sulfo yl- lor ) -4- [4-(3-tri uoromethyl pyridin-2-yl)-
§§§raz uta eC%r E )/]I‘]ﬂl]r%) Iégk Egﬁd%gfgﬂ[é jjyI -piperazing- I-car on}%]- -phenyl-
§Ul¥o@1§ﬂ»3 -(2-chloro-phenyl) -4- [4-(2, 5-dimethyl-phenyl)

{m&ﬁﬂaBmdnegﬂiﬂafﬂﬂ%yﬂdﬁﬁlﬁ@ZQhﬁlr(ﬁtﬂﬂ@o(&ﬁéth%ﬁ@ﬁlﬁ@%yl) -piperazine-1-
gg%ﬁ-_ i @:Bremo;6;methyl-pyidin-2-yl)-piperazine-I-carbonyl] -3-
(RS)-1-Benzenesulfonyl-4-[4-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-piperazine-1-
carbonyl]-3-cyclohexyl-imidazolidin-2-one,
(RS)-2-{4-(1-Benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-carbonyl)-piperazin-1-
vl]-nicotinonitrile,
(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-(4-pyridin-2-yl-piperazine-1-carbonyl)-
imidazolidin-2-one,
(RS}-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(5-trifluoromethyl-pyridin-2-y)-piperazine-1-
carbonyl }-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-3-cyclohexyl-4-{4-(6-methyl-pyridin-2-yl)-piperazine-1-
carbonyl}-imidazolidin-2-one,
(RS)-6-[4-(1-Benzenesulfonyl-3-cyclohexyl-2-oxo-imidazolidine-4-carbonyl)-piperazin-1-
yl}-nicotinonitrile,
{RS)-1-Benzenesulfonyl-3-cyclohexyl-4-(4-thieno[3,2-c] pyridin-4-yl-piperazine-1-
carbonyl)-imidazolidin-2-one,
{RS)-1-Benzenesulfonyl-3-cyclohexyl-4-[4-(3,5-dichloro-pyridin-2-yl)-piperazine-1-
carbonyl]-imidazolidin-2-one,
{RS)-3-Phenyl-1-(2-trifluoromethyl-benzenesulfonyl)-4-[4- (3-trifluoromethyl-pyridin-2-

yl)-piperazine-1-carbonyl]-imidazolidin-2-one,
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cyclohexyl-imidazolidin-2-one,
(RS)-1-(2,3-Dichloro-benzenesulfonyl)-4-[4-(2,5-dimethyl- phenyl) piperazi

0 yI] -3-phenyl-imidazolidin-2-one, and 25
?I%gg-f-ﬂBJgnzenesulfonyl 3-(2-chloro- phe%ll) -4-[4-(3-chloro- pyr|(;E/EE?0(|§'I%3}92

erazine-I- carbonyl ] -imidazolidin-2-one, and pharmaceutically acceptable
$8Ks thBeeofn22] Goyhpolndsaoephding) to- ahyofdlaimsnheti g, seleittertvl)-
%ﬁ?&&ﬁ%‘z&b@%ﬁ'%@a&’&%ﬁn 2-one,
(3] imenzenpsulonyte s enzoldlohiazol e ing SO .
%é?%ﬁbﬁmfbﬁyll WA 58Kz 0oxazol-2-yl-piperazine-1-carbonyl) -3-
(Zehioia- phehi)oimieazolidnerOngyridin-2-yl) -piperazine- 1 -carbonyl]-3-phenyl-1-
‘ﬂ'Z%r@u%é%ﬁH@ﬁ{ BBQ%HX&'F?&?{ ﬁﬂﬁ'ajzcﬁ?cﬂ?xo@%lkg’ phenyl-I-(pyridine-2-s
- 35 imi
lﬂk{g%]h {BFRZERSSY, 88%1%2?%9(1)” —%meblwéi,mildjfn-z-yl) -piperazine-1-carbonyl}-3-
M@@Mﬁéﬁ&ﬂpﬁ@ﬁy&ﬁpﬁaerazme . -carbonyl] -imidazolidin-2-one,
(BB 1A B&hlorsbrmzenesultonyh)t3-(2-chlatedphanidimal41(3ipluaramet

M, in-2: Xmz)oR!ﬁS@%'H? | -carbonyl] -imidazolidin-2-one, WO
2008/ 19657 PCT/EP2008/053192 -71

S IS R RIS Y T B Propy RAR AN iBFohgtrRAn Yyl -piperazin-1-
-)@de@@yﬂ)mpmmméel -carbonyl] -imidazolidin-2-one,

l@%zﬁmgﬁﬂﬁb%&ﬂ@%@%ﬁdr@i HR)4-(2,5- dimethyl-phenyl)-piperazine-1-
hl)flgl tr| Iuorgmeflyl gyrldln -2- yI) piperazine-l-carbonyl]
Smi

ﬁgﬁééuif?ow ghéwcm@flaw@%%e— A2 3RO Br SRSy IERDFATo - Y1)
<pipengliZiiepheaybonydhzihilazblidin-2-one,

@Eﬂ-ﬁ%’&h‘@@ﬂ%@ﬁﬁﬂﬁ%ﬁi@ﬁﬁ%é&%@@m&; ﬂﬁ)%?ﬁgltr ﬁ%@fﬂ%@ﬁﬂenesmlfonyl -3-
r|d ;?éxéxergzme l-carbony] J-imidazolidin-2-one,

C%Y E?l “chiro: Benzenesulfonyl) -4-
%ﬁ*‘@rlfﬂ.lé%én%fﬁ%bﬁdinﬁ’éﬁilﬁ)y])mmlme 1-carbonyl]-1-(3-fluoro-benzenesulfonyl)-3-
piperdzingsbodibionlpimidazolidin-2-one, (S)-1-Benzenes ulfonyl-4-

HT@ P: @@%&B%Eh@mm‘&%@@&%&ﬂmpw I} 2 3-(FriRARn RioRw) - p:perazme I-
|n -2-0 3. Chloro- benzenesulfonyl) -3-cyclopropyl-4-

% ﬂwﬁ‘ﬁ@%@lﬁ ) prerazme I- carbonyl]
.(ﬂﬁﬁdz@ré}rﬂgogﬁ@ethoxy—benzenesuifonyl) -14-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyl|-3-phenyl-imidazolidin-2-one,
(RS}-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl]-3-phenyl-1-(3-trifluoromethyl-
benzenesulfonyl}-imidazolidin-2-one,
(RS}-1-Benzenesulfonyl-3-cycichexyl-4-(3',6'-dimethyl-2,3,5,6-tetrahydro-
[1,2"|bipyrazinyl-4-carbonyl)-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-3-(2-chloro-phenyl)-4-{4-(3-chloro-pyridin-2-yl)-piperazine-1-
carbonyl]-imidazolidin-2-one,
(RS)-1-(2,5-Difluoro-benzenesulfonyl)-4-14-(2,5-dimethyl-phenyl}-piperazine-1-
carbonyl]-3-phenyl-imidazolidin-2-one,
(RS)-1-{2,6-Dichloro-benzenesulfonyl)-4-{4-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyl|-3-phenyl-imidazolidin-2-one, and
(S)-1-benzenesulfonyi-3-benzyl-4-[4-(2,5-dumethyl-phenyl)-piperazine-1-carbonyl]-
imidazolidin-2-one

and pharmaceutically acceptable salts thereof.

21.  Compounds according to any of claims 1 - 20, selected from the group

consisting of
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(S)-1-(2-Chloro-benzenesulfonyl)-3-(tetrahydro-pyran-4-yl)-4-[4-(3-trifluoro

jdin-2-yl)-piperazine-I-carbonyl]-imidazolidin-2-on
?F?g% (%%Z -Dimetlryl-2,3,5,6- tetrahydrgo[l 2] FeTiEp2008/055192

bipyrazinyl-4-carbonyl)-3-phenyl-1-(2-

tiffy et ameénAtbenzierigguifohyhrmnidazelidinrBeond - 30RISnyl- 1 - (2-triflucromethyl-

tﬂexﬁ@ﬁ‘@%ﬁ%ﬁ‘)’/ fionylad-(dighlorg:phenyl)-4-(3',6'-dimethyl- 2 3,5, 6 -tetrahydr
Ihipyrazinyl-4-c |dazoI|d|n

?ﬁ%%'{% ﬁéc%{é?%rﬁe%y < Y?4p %’é@?nb%a %enyB%plsf) azﬁheq}car onyl]

miflisrpagibyrlultensay fienid azatidaaodidbpel - one,

(RS)-B-H24 Dilludeasplieny P 4~ExoiHimphayly D ipbatetka hyadroddyl 1Bipyhropyl-
%llla){géhcﬁﬁrgqn%l) -1- (propane 2 -sulfonyl) -imidazolidin-2-one, 25

%S 4 1 (3 !’g%ﬁ%ﬁﬁﬁ % %%Y&-Hig%hg}?{&?g%ge%(%a‘:}bggl;ﬂl (Bhf?uoro
(ﬁ@)@(@ﬂ@h@ﬂ&@hé@ﬁ? 4-[4-(2,5-dim ethyl-ph
esyl)- B@ﬁ@éﬁﬁ:&rﬁ% bomlinépsopanst 2-sufanyd)dmid@zpitinnd 0pgerazine- 1 -
%h& ngﬁhﬁagy ;4- (3',6'-dimethyl-2,3,5,6-tetrahydro-[
e
razinyl-4 30 carbonyl)-1.- (pro ane-2-sulfonyl)-imidazolidin-2-one
%%H%Pobﬁﬁématﬁfw é%ﬂﬁo bR SIRp LR B RarbsATPay!]-3-
iixe(mlapad@zm@uﬂrfdﬁgh)e;mldazohdm 2-one,
(RhB-Benzybaifthorgimainbphemyhepiraazngilscaibenyll-(haphiba
Ie?fe lﬂ)?‘léjrl’g%nx’)‘ Ci’md?zolldln -2-one, 35

Bimethyl-phen I%‘gerazme -I-carbonyl]-1-(naphthalene-I-sulf
Yy 13%%@%5}#1‘&15& AL Re; {$-13 8 E A rervss ok yaidig-2-yl)-piperazine-1-
(2rbadiphptinibphedyh)- 2piperazine- I-carbonyl] -3-pyridin-2-yl-

a i) skedin-2-v1)-
T St o e o1
I mi

PETTEPS00 azoh&ln’ 2-one, ' _
(8)-3-Barizyrnfeptiohéxpinemanestiiohy (A5 ime Sty pHpprine-1-
rpiperdzine:iaedidianydimidazolidin-2-one, and (S)-1-(Cyelohexyl
t‘?@tﬁ?%ﬁ%@( ?f“n (245 Aimnsthylp )BWEI@ZW%)' >GROV B1rBonyl) -3

l-imida, ne and pharmaceutically acceptable salts thereof.

Fﬂ' UM %é%gr u‘i’é‘efo any of claims 1- 19 or 22, selected from the
Q%Qlﬂ (2,3-Dichloro- benzenesulfony{)—4-{4-(2,5-dimethyl-phenyl)-piperazine—1—

carbonyl]-3-phenyl-imidazolidin-2-one, and
(RS)-1-Benzenesulfonyl-3-{2-chloro-phenyl)-4-[4-(3-chloro-pyridin-2-yl)-piperazine- 1 -
carbonyl}-imidazolidin-2-one,

and pharmaceutically acceptable salts thereof.

22, Compounds according to any of claims 1 - 19, selected from the group
consisting of
(RS})-1-Benzenesulfonyl-4-(4-benzo|d}isothiazol-3-yl-piperazine-1-carbonyl}-3-(2-chloro-
phenyl)-imidazolidin-2-one,
(RS)-1-Benzenesulfonyl-4-(4-benzooxazol-2-yl-piperazine-1-carbonyl)-3-(2-chloro-
phenyl)-imidazolidin-2-one, :
4-14-(2,53-Dimethyl-phenyl)-piperazine-1-carbonyl]-3-phenyl-1-(pyridine-2-suifonyl)-
imidazolidin-2-one, ) :
(S)-1-(2-Chloro-benzenesulfonyl}-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-
piperazine-1-carbonyl}-imidazolidin-2-one, _
(5)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-[4-(3-trifluoromethyl-pyridin-2-
yl}-piperazine-1~carbonyl]-imidazolidin-2-one,
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consisting of (RS)-1-Benzenes . ‘
ulfonyl-4-(4-benzo[d]isothiazol-3-yl-piperazine-I-carbonyl)-3-(2-chloro- 10

; ), -imidazolidin-2-one, et
%})%-%(‘é?é%ﬂor0-benzenesuIfonyl)-3-(2-_(:910[0-phenyl)-4-[4-(21,)§-%{|ErfI1% Pﬁfﬂ:’pn) 2

henyl)- piperazine-1-carbonyl]-imidazolidin-2-one,
(S)-1-(2-Chiloro-henzeaasilionyi)a«@ybhlonot pheny-é-ia3itif uaramath-
Rl fl%zéygi)rl%gt @ﬁg]ﬂg%@g}éﬁg@g&l(ﬁgl?azol|d|n-2-one, 15
SRR R puoamint pdin
SiRgIBENz ériesemion]iimigngdblidine2e.one, (RS)-3-(2-Chloro-phenyl)-4-
[ﬂ-deZz&r&lﬂ'f(ﬁIﬁYB:Wiﬁp@gﬁlﬁzﬁlﬁmlh?gﬂb@lﬂlﬂmromethyi-pyridin—Z—yl)»~
e-2- i -2-0ne, an
? %g%%ﬁ% ?C%F@% Ié%?r%é?#q!gh%é%ﬁpiperazine-I_—carbony%—d],.-(na,phthal
i %&iﬁ%@ﬁvmﬁg&wﬁzgﬁﬂ@%&%%é&@w&amﬁ Lt 270
vade thierebfcbonyProvabs dbdihe wanufacture of compounds of formula
(8)as-definadin caRyObelaime difodd) Which PregrsS GARIRHSSE AT easting
.compound of form _I%l.%lg Q .1_%R S2 /INN-R O10250H (Il) with
gistine el L?Ll WE58881119657 PCTIEP2008/053192 -73
I(-'Qgéi'lil_ zwqggfwflﬁg[ ﬁ_‘b ﬁy&tﬁﬂﬂaml@(mﬁu@}e—l-calfbonyi]w3m(3~1odo—

propyl)-imidazolidin-2-one,
(S)-1-(2-Chloro-benzenesuifonyl)-3-cyclopropyl-4-[4-(3-trifluoromethyl-pyridin-2-vi)-
piperazine-1-carbonyl]-imidazolidin-2-one,
(§)-1-(2-Chloro-benzenesulfonyl)-3-(tetrahydro-pyran-4-yl}-4-[4-(3-trifluoromethyl-
pyridin-2-yl)-piperazine-1-carbonyl}-imidazolidin-2-one,
(RS)-4-(3",6"-Dimethyl-2,3,5,6-tetrahydro- {1,2"|bipyrazinyl-4-carbonyl)-3-phenyl-1-(2-
trifluoromethyl-benzenesulfonyl)-imidazolidin-2-one,
{RS)-1-Benzenesulfonyl-3-{2-chloro-phenyl)-4-(3',6'-dimethyl-2,3,5,6- tetrahydro-
[1,2']bipyrazinyl-4-carbonyl)-imidazolidin-2-one,
(RS})-3-(2,4-Difluoro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-
(propane-2-sulfonyl)-imidazolidin-2-one,
(RS)-3-(2,4-Difluoro-phenyl)-4-(3",6"-dimethyl-2,3,5,6-tetrahydro- [ 1,2"|bipyrazinyl-4-
carbonyl)-1-(propane-2-sulfonyl}-imidazolidin-2-one,
(RS)-4-[4-(3-Chloro-pyridin-2-yl)-piperazine-1-carbonyl]-3-(2,4-difluoro-phenyl)-1-
(propane-2-sulfonyl)-imidazolidin-2-one,
{RS)-3-(2-Chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl)-piperazine- 1 -carbonyl]-1-
{propane-2-sulfonyl)-imidazolidin-2-one, '
(RS)-3-(2-Chloro-phenyl)-4-(3",6'-dimethyl-2,3,5,6-tetrahydro-[ 1,2’ |bipyrazinyl-4-
carbonyl)-1-(propane-2-suifonyl)-imidazolidin-2-one,
(RS)-3-(2-Chloro-phenyl)-4-[4-(3-chloro-pyridin-2-yl)-piperazine-1-carbonyl}-1-
{propane-2-sulfonyl)-imidazolidin-2-one,
(S)-3-Benzyl-4-[4-(2,5-dimethyl-phenyl)-piperazine- | -carbonyl]-1-(naphthalene-1-
sulfonyl}-imidazolidin-2-one,
(S)-4-[4-(2,5-Dimethyl-phenyl)-piperazine-1-carbonyl]-1-(naphthalene- 1 -sulfonyl)-3-
propyl-imidazolidin-2-one,
{8)-1-Benzenesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine- i -carbonyl}-3-pyridin-2-vl-
imidazolidin-2-one,

(8)-3-Benzyl-1-cyclopropanesulfonyl-4-[4-(2,5-dimethyl-phenyl)-piperazine- 1 -carbonyl] -
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b) reacting a compound of formula (IV) O R~1ll'c [N0OO R4R8 SN
RR g RsR10 R7 X Rii R (IV) 5 with a compound R2NCO, or c)

W&eﬂggﬂ%ggompound of formula (V) O HNAN-'R2 O Mo (V

compouna R'SO2CI, 10 or d) reacting a.compound of formu%éé%%%msswz
2008/119657 PCT/EP2008/053192 -740a R%/ 'NNH OOR4R81J R
RRidazolidin-2-one,
(S)-3-Benzyl-1-{cyclohexylmethanesulfonyl)-4-14-(2,5-dimethyl-phenyl)-piperazine-1-
carbonyl}-imidazolidin-2-one, and
(S)-1-(Cyclohexylmethanesulfonyl)-4-[4-(2,5-dimethyl-phenyl}-piperazine-1 -carbonyl} -3-
phenyl-imidazolidin-2-one,

and pharmaceutically acceptable salts thereof.

23.  Compounds according to any of claims 1 — 19 or 22, selected from the group
consisting of
(RS)-1-Benzenesulfonyi-4-(4-benzo{d]isothiazol-3-yl-piperazine-{ -carbonyl}-3-(2-chloro-
phenyl}-imidazolidin-2-one,
(S)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl}-
piperazine-1-carbonyl]-imidazolidin-2-one,
(8)-1-(2-Chloro-benzenesulfonyl)-3-(2-chloro-phenyl}-4-[4-(3-trifluoromethyl-pyridin-2-
yl)-piperazine-1-carbonyl|-imidazolidin-2-one,
{RS)-4-(3',6'-Dimethyl-2,3,5,6-tetrahydro- { 1,2 |bipyrazinyl-4-carbonyl}-3-phenyl-1-(2-
triflucromethyl-benzenesulfonyl)-imidazolidin-2-one,
{RS})-3-(2-Chloro-phenyl)-4-[4-(2,5-dimethyl-phenyl) -piperazine- 1 -carbonyl] - 1-
{propane-2-sulfonyl)-imidazolidin-2-one, and
(S)-3-Benzyl-4-14-(2,5-dimethyl-phenyl)-piperazine-1-carbonyl]-1-(naphthalene-1-
sulfonyl)-imidazolidin-2-one,

and pharmaceutically acceptable salts thereof.

24, A process for the manufacture of compounds of formula (I) as defined in
any of claims 1 — 23, which process comprises

a) reacting a compound of formula (II)

OH (i

with a compound of formula (111}



R6 ,0 R" X R R (VI) with a compound RZLG, wherein R', R2, R3, R', R5,
R6, R7, R8, R9, R10, R1'and X are as defined in any of claims 1 - 23 and
W&%{)&%ﬁg%aying group. 5 25. Compounds qccording to any %9%}5}%9%37%?192

when manufactured by a process accg%lr]g to claim 24. 26.
Pharmaceutical compositions comprising a compound according to any of
claims 1 - 23 and a pharmacewically gcce le carrier and/or adjuvant.

27. Compounds according to& fclai 923 for use as therapeutic
active 10 substances. 28. C ounds accogding to any of claims 1 - 23
for use as therapeutic active t%g s Tgx, the treatment and/or

prophylaxis of diseases which are m?gulated by L XR alpha and/or LXR
beta agonists. -75- 29. The use of compounds a&wr,ding to any of claims
1 - 23 for the preparation of medicaments for the therapeutic and/or
prophylactic treatment of diseases which are modulated by LXR alpha
and/or LXR beta agonists. 5 30, The use of compounds according to any
of elaimsslr 23w the sraparatiqmyef medical ents for the therapeutic
and/or prophylactic treatment of increased lipid levels, in cholesterol
levels, low HDL-choIesteroI,Thig DL-cholesterol, atherosclerotic
diseases, diabetes, non-inﬁrﬁnugp ent diabetes mellitus, metabolic
syndrome, dyslipidemia, sepsi#, inlfammatory diseases, infectious
diseases, skin diseases, colitis;’ 10 panc s, cholestasis of the liver,
fibrosis of the liver, -psoriasis, AlzRéimers disggse, impaired/improvable

cognitive function, HIV, cancer, te of macular
degeneration, inherited forms ofﬁ@ac lar de enisration and/or Stargadt's
disease. R’ )I( R

R’ (V)

Lh

with a compound R*'NCO,
or

¢) reacting a compound of formula (V}

with a compound R'SO,Cl,
10 or

d) reacting a compound of formula (VI)
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- 74
0 O
R
I "N" CNH-
O
4 8
R}§ N RR9
8 10
7 xS
|
R’ (V1)

with a compound R*LG,

wherein R', R?, R°, R%, R, R%, R, R®, R®, R'®, R and X are as defined in any of claims | - 23
and LG is a leaving group.

25, Compounds according 1o any of claims 1 - 23, when manufactured by a
process according to claim 24,

26.  Pharmaceutical compositions comprising a compound according to any of
claims 1 - 23 and a pharmaceutically acceptable carrier and/or adjuvant,

27.  Compounds according to any of claims 1 - 23 for use as therapeutic active
substances.

28.  Compounds according to any of claims 1 - 23 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are modulated by LXR
alpha and/or LXR beta agonists.
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29,  The use of compounds according to any of claims 1 - 23 for the preparation

of medicaments for the therapeuric and/or prophylactic treatment of diseases which are
modulated by LXR alpha and/or LXR beta agonists.

30.  Theuseof compounds according to any of claims 1 - 23 for the preparaton

of medicaments for the therapeutic andior prophylactic treatment of increased lipid levels,

increased cholesterol levels, low HDL-cholesterol, high LDL-cholesterol, atherosderotic
~ diseases, diabetes, non-insulin dependent diabetes meliitus, metabolic syndrome,

dyslipidemia, sepsis, inflammatory diseases, infectious diseases, siin diseases, colitis,
pancreatitis, cholestasis of the liver, fibrosis of the liver, psoriasis, Alzheimer’s disease,
impaired/improvable cognitive funcrion, HIV, cancer, age related forms of macular
degeneration, inherited forms of macular degeneration and/or Stargadt’s disease.

ko



