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conmpounds of the general formula OR (CH2)p
N~(CH2)n- NH O q(CHr (1) A R2 wherein: Ais aryl
or 5 to 6 nenbered heteroaryl optionally substituted
©9seah2P0 five 5 substituents sel ected fromthe group
consi sting of cyano, halo, C _6-alkyl, Cl 6-
hal oal kyl, C _6-al kyl sul fonyl, or O__6-a|koxy; n

i s1, 2, 3pNZO YIR PIEERIDIBGIBERI VATISGSIAS SHD2/D3IMODUNATERS
or 3; R is C2 6-alkenyl or C2 6-al kynyl substituted
by aryl, or is C _6-alkyl optionally substituted by
one to five substituents selected fromthe group
consisting of: halo, 15 hydroxy, G _6-alkyl,

C _6-hal oal kyl, -CQO-C _6-alkyl, C3
| o-cycl oal kyl, 20 G _6-al koxy optlonally subsituted by
one, two or three halo or substituted by aryl, aryl

opt i bredrtiqulay Betriresgn big vetionaielgtasto @meomdé@iyhe Sneigl fppmula
menber ed heteroaryl optionally subsituted by
G _6-al kyl, and phenoxy, VB/10.01.2007 @g%ggﬂ7/093540

PCT/ EP2007/ 051160 -2- or is €h) koxy, i's
C3_i o-cycl oal kyl L ond Ot ) Nt U ed by(gne or nore
Ra, N

() (D

O q

wherein:
A isaryl or 5 to 6 membered heteroaryl optionally substituted by one to five
substituents selected from the group consisting of cyano, halo, Cy¢-alkyl, C.¢-

haloalkyl, C;_¢-alkylsulfonyl, or C;_¢-alkoxy;

n is1,2,3or4;

p is1,2,3or4;

q isOor I;

r 1s0, 1,2 or 3;

R'  is Cy¢-alkenyl or Cy¢-alkynyl substituted by aryl,

or is Cy_¢-alkyl optionally substituted by one to five substituents selected from the
group consisting of:
halo,
hydroxy,
C¢-alkyl,
C.¢-haloalkyl,
-CO(0)-Cy¢-alkyl,
Cs.10-cycloalkyl,
Ci.6-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,
aryl optionally substituted by halo or C;.¢-alkoxy,
5 to 10 membered heteroaryl optionally subsituted by C;.¢-alkyl, and
phenoxy,
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or is 4 to 10 nmenbered heterocycl oal kyl optionally
substituted by one or nore Ra, or is aryl optionally

wGemshIswt ed by one or nore Ra, 5 or is 5 to 1BCT/EP2007/051160

menbered heteroaryl optionally,substituted by one or
nore Ra, or is -NRbR wherein Re is Hor G _6-alkyl

and |l r i.s H C _6-alkyl or aryl optionally
substwlpt lﬁé?fluggyfy’one or nore Ra, wherein Ra is sel ected

f r oner iskaliecycldadkyt ygﬂixmallgmuj:,)stituty(djbymye, or more R?,

hal o ' | j : a
Lo BT o Ges o BBIRTB Ul proneormor
sel eot sdryloptivndlly sgbsipted bone bi myroR’,5 to 10 nenber ed

het er | .aal i [ ' a

et PR AT S Sy BRI EP) o o

Ci _6ohial-d& 'Ry whein B- vdl oaCkeoxlityl andOvi@reis RaiskdxG-¢-alkyl or aryl

opti ona e V. L5 to 10 nmenbered

het er oaé‘é}%lon\sf‘\lﬂ?%wsl{@tt%g?f%%eﬁrlAf%u%’st ituted by

Ci _6- al kyhgreinaR'\i$ sokeeted-INHECO) - G _6- al kyl ,

-O(CO-C _6-al ky alo. 29 C _6-alkylsulfonyl, aryl, 4 to
10 nenbered heterocycl oal kyl optionally substituted by
hydr oxy, G _6-aldygwho,or oxo, 5 to 10 nenbered

het eroaryl optio X%I ly substituted by G _6-al kyl or 30
oxo, and di (G _6) alkylamno; R~ is H OH G _6-alkyl
or hal o; as wel Ihyasophar maceutically acceptable salts
thereof. It has ;been surprisingly found that the
conmpounds of forhrfﬁ?eoaen(zﬂegua%oglggdi ng to the 35

i nvention are du@ieabduwipaiboally sobstithed dgroatamioror Shilek 2gbsitutents
and dopam ne D3 rece%fegtl%g.frovﬂ\pth%007/ 093549 £

PCT/ EP2007/ 051160 - SHOUP CONSISHnE oF:

5 to 10 membered heterocycloalkyl, and
aryl which is optionally substituted by halo or by C;_¢-alkoxy,

C.¢-haloalkyl,

C.¢-haloalkoxy,

Ci.6-alkoxy optionally substituted by aryl or 5 to 10 membered
heteroaryl which is optionally substituted by C;_s-alkyl,

aryloxy,

-NH(CO)-C,.¢-alkyl,

-0(CO)-Cy¢-alkyl,

Ci.6-alkylsulfonyl,

aryl,

4 to 10 membered heterocycloalkyl optionally substituted by
hydroxy, Ci¢-alkyl or oxo,

5 to 10 membered heteroaryl optionally substituted by C;_¢-alkyl or
oxo, and

di(C,.¢)alkylamino;

R* is H, OH, C,¢-alkyl or halo;

as well as pharmaceutically acceptable salts thereof.

It has been surprisingly found that the compounds of formula (1) according to the

invention are dual modulators of the serotonin 5-HT», and dopamine D3 receptors.
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The conpounds of the invention have high affinity for
the dopanmine D3 and serotonin (5-Hydroxytryptamn ne;

WO2TPIB4HT2A receptors and are believed to bePCT/EP2007/051160

effective in the treatnment of psychotl c disorders, as
wel | as other diseases such as depreSS|on and
anxi apfl,; -
e Psa i R INE N6 fn ARTERE Figh AR IR, the, dopgmine Do and
ssfrotdn weEsHydroxfir gitammst ﬁdéT)sé-IH'Ez@ pegeptiraand are believed to be effective
I":flcmezt?&.ftlgl @t (')fvlgs gﬂo%ﬁ&ﬂ%rﬁers V%ﬂ &l oﬁlels QRESes L& depression and
psychoti c depression er psychoses 1 nvol Vi ng
gmmammdalgmidperw@hcw damsentiap qualr meanwbrar ingpimahPeydbatic disorders
ér%‘co %\Elsgggvgﬁ%%’eéjf &Xe(agé%mh? | us%‘éos@ﬁlggﬂ)}ﬁgglal E]c%ldégff&gwe disorders,
hl@lolalu cdnsawel muasl}l, paxblotiedrptréssionsympothes psychoes invblving paranoia and
?‘ﬂnﬁ Snl a, restricted fluency and productivity of
ought and speech). In addition it is now well
recogni zed that cognitive inpairment is the third ' '
maj oln garalgmﬂgssqlnquat@g@ rsychafactesigbd by phmgidxasymptomatology including
. .as .
g%tq (g]ﬁ?ﬂl)%lﬁgs ke}/ g s1b&y\ﬁﬁii Igﬂrfaglqlclncﬁa‘rgz, drd Vi?elggtlx% symptoms, (i.e.
aggdessi reetnietsd ﬂu@ewaasisprorhucawdy ahsbioselyt nStsphdch).In apglition it is now

LRI oA P IARAR R Oy PURBRE I catcor o

tghiiapphsiniay CPmestsrizaiebx) hds elintorloing n@amdiryi abgecll wkpthemideficits. Other
%HSJ §h8MhaGal ggﬁgés n&gd dépli]gsm%h' zﬂfdcgﬂ ietggggag{,lﬁ hgfs (éd@@) Essential

er are I'ne ifagnhostT c sche
PSkhophaf Dregohst Ncumsdents&mtBasm enfl Peavtied] @¥ppheatiomk. Cambridge

h I (hnt
EpREERF e e BF AL CA B AR TP Aibri yt e cliniel
fesdenddhe diso s arealefinehin chmgnothxpsto;ham:sasucmap DISM- IWDM@HOSUC and

ﬁgt%tl%!ﬂ:}ﬁé%%? &Hgﬁtg dlsérﬁ&ls uﬂ@e 'iﬂgposﬁeBog%&ﬁtepl%tF)nal classification of

er ring) o
aisgapesc a0's edinton h Caxien iy t1sqoing gleattaradol togy sdhitopheantid, rhgpolar mania

N e ! e

Edcent(azﬂﬂaﬂa)s ngh(:exhﬂiltqto@mmrmaroém m&ga'c(in bat mettile receptors (eg., Dy,

BS 19320 ﬁhs'eﬁnn”oﬁ‘ ,@?A, Hﬁc,[ﬂ VI ?R@E@%@S%&aﬁ‘{%% Magic
Smegmsamrslpsmaglotblﬂ]sts ad:ledmdlghnorr &llmlweﬂnygssfmcmssdi ulisorders and
%c%uzophp %Ealt e t;olgel)\(f?:ﬁv)re {s%"\; %%§ ?fd):gﬁ[?lzopﬁn%%splg}otics, although
mia&wbbssmcea‘sﬁfeb(som pdtlehtseaﬁmh]g tregtgai \resisymp) amsr,eatlng the positive
gﬁfgpq&ns 0 aqcﬂlzgpl% ia; ﬁrq egs ﬁ %1rV% &S d[re&?l %t%segatgvré sdg}pt%ms cognitive
odficlits fﬁdalsd)cﬁlmdl @msr;nomand aneibtye ats of Wwhiehd¢adan redhced\patlent quality

520 ARG RIS B P P oGP XA i o

Eftéeedtione ieBsivenesaniUAIIEY Hotdstgatolsug2005n Hifetiients o titipsychotic
h 5 )

5685 535M S 00 s B sl o NCoRly dndde 353, 1209-1223).

Bomipromirs gatibyt pnepahents cohgeomiske dyprovwatint aigle wefbghtuch as weight

g i 3‘?%’&%%%61 r am g OCI{ISSY%%EBI@(} %ﬁ%vﬁsc%%g engct%“(Lieberman, J. A et al.
CllhﬁthAhtlﬁS?&hC@ﬁ:VDfMi b€ Inteiveh o0 Effedtivenase MTAGME) Investigators. (2005)

ctiven | nvest i gat ors. 005 . .
E&?‘%&?W%H 3&“15)%%&?{{ Pia\e AR (RapeRts gt %ﬁmﬁ‘é‘% Firoghygnigy N- Engl. J.
MedoBE3c 1381 223phTethieaurtdht imR@ltion) comMechds3@dh, high affinity and greater
1209-1223). In the current invention, conpounds wth
high affinity and greater WO 2007/ 093540
PCT/ EP2007/ 051160
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-4 selectivity for D3 and 5-HT2A receptors are
descri bed and are proposed to treat psychoses and

worhensdiiseases, wth fewer associ ated si de af PEDEB2007/051160

Dopam ne, a nmjor catechol am ng neurotransmtter, is
involved in the regulation of 'a variety of functions
Ipyde, 0

STl BECR TR BecchRACG PRbrifBR 36 S e, AR prychoses
NeLiptbsciisqases, wish fionee pgsotihier didedffeiton, Sunderl and,
Massachusetts). The bi ol ogi cal actiV|t|es of dopan1ne
are dy I -

ﬂg?érﬂfn : wu%%cﬁglﬁ@g{ﬁéfﬁfroet?%ﬁ?hg% gs%ﬁﬁ(g@&f ) the regulation of
a e/@@m/mfsfumpu@s Waigle indedneinduon.i ¢qgedlonvmecrter funstions, and positive
\gnflbfééﬁleﬁ? &Qlt\@% ‘;12 (ép% (E&)@%up%?cwﬁgéj %g‘%él&o (? edltlon, Sunderland,

pr oteln ssa pam ne ]
Mesrphwrets). flhorhiglpgigdt astizitics of qunmmtm; arPhygh@ibd thReswgh G protein-

(g AR R AR, ORRRL i g8y -
EeenMdent¥@d¢ @hexd. th& Dz(lﬂl&%c)epﬂbrs (Db, arah DS capiatt the EProtein Gy

o s B pam et B et o Sh R, Bhysiol. Rev. 75,
b@mmsmbmmwﬁm R8s R8st FAghly @kystedssd M qpaol&ﬂﬁiaiscaccumbens

dul at e_t he mesol i nbi consi sti ng
vt Eplojladss dns' ﬁf%%? @ﬁ‘?@ﬁ?? &t %@@W@m DB tgpepior expressing
Hé&@ﬁ’@ PHE Hhiman (io@ﬁ%ﬁmal:cﬁfnf)zﬁlsbﬁ ewlinche Li‘écs'p@&u BRABSing neurons.

whi ch projects to tl}\?) prefrontal and cingul a
Beriopeesopaparelogy YadPsite ¢ |1%uﬂrep<?§a%|t@| mO‘T*H]éte the mesolimbic

bathbhg c&ﬂs[sﬁH fof héurbha! %ct‘iéhskﬁ’orh WROUEAA tdefental area, hippocampus
enpt i onal aVI or an receptor antagonj sts

%a@a&&&éﬁtheon%%}m 3&?‘&“]6@% RE{hcProfsiiP e PEgfEtalsand cingulate
&ﬁrhl:éé%'s R 2@ sioud @lﬁdlzﬁhﬁriﬁlc@[‘ ATHNRHSIR Cirgh B RtHGIght dPVERportant for
and M i an, 005) Dopani ne D3 receptor
%mta%\@% b§][*%V1%fsantdht@PéPé &?qeetoaga@mggmsgraa@ PISPOsF\ /e vomlate psychotic
FdAYms budths ha@kinadéhs, Musidds arilihod St dlwﬂéﬁJéﬁﬁsﬁN and Millan,

anta oni sts spare the D2 nodul ated Striatal

Met)r 49453 R apaming PEdRePIIsBER NG #i RrapPdis aggnts | Brpg Discovery

TBdRddi full Vo1, 116, KBS 1DERN-25)! eQ/ﬁﬂé kst Qﬁ‘ttag&ﬁ!;{g sﬁﬁ’e"tﬁe D, modulated
schi'zop hreni ¢ at| ent's show altered | evéels of

ft@é@b%rapmudélsms'@ﬁl (aspreas with EPSindgetioq). I@l@@ﬁ}on it has been

Meaakl hC Pepaivae sdidopRESRE %ﬁelﬁ@ dshH%ve aRéred levels of Dj receptor
antipsychotics in patients with schizophrenia. A

ﬁ’%?%ﬁt(&%r‘%‘ﬂ%ﬁ ARl (E23) Mesphimbig fdgpapring D3 receptors and use of
gr?tﬁ)sg&%)clcﬁfhdpﬂféﬁﬁr%ﬂ? scrh@io%ﬁ&%li %ﬁé&@ﬁl'oﬁem'\étu(()zg\@&) Gen. Psychiatry

%&g’goamne Sreuat|0n I n SC|ZOp reni a:
Mm’c\ 1 ad ﬂ@]?ammééﬁlﬁ@ﬁt@mlﬂ?]éf‘s Sht @H0QtImAginestrpgmine dysregulation
3C Qih7RBAfenia: E’ﬁ‘l&)h@c{tton ﬁ?&%ﬁtrﬁ&g MG te At W&Y(% Khizophr.: Pathol.

Action, Chicago), ind |cat|ng¥lt hat a di sturbed

Reeard Aich. A@iﬂpscr@lpam Mi1oph Eicagd., infheptingribatraodigturbed homeostasis
HiRd 99y £f P2 ORIM BNhE eSHBRE Fhi J t

B TR A el e punptoms

psychiatric conditions 30 |nclud|ng schi zophreni a

(Kan@%‘l’ neprotransggttey| ser@@agl .18 zg)(p@):atpr} IlﬁCﬁYP@% Rpchiatric conditions

M%Hfd"fﬂ %(s%ﬁiz%?ﬁl%ma?’(r@nd@ldEt RO& aﬂﬁéh@t AMORPLABGRs of Neural Science, 3™
| nVO venent serotonin In

E@V@ho“mp&ew@l%dﬁéé‘? sNpiwadly fgEst B Byolyamentppe sgotpgiidn psychotic

Wb SR RGH BERtl NALTR e 'st%d'ﬂa'é NRANeh Wcdikiet #€tment in humans with the
psychotropitc drug Lysergic acid (LSD;, a serotonin

BYBRREINic wATiEh losmeicnatide (L8hi % ofHteRiNa-A2PRis s yyiithongan  induce
&%%pﬁ%n@i&@@n@ﬁbhﬁ%cﬁ L8l Beindtiond: (18l 7. H £989)(1989) Clinical

cinical
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WO 2007/ 093540 PCT/ EP2007/051160 -5 features and
managenent of intoxication due to hall uci nogenic

wa@leag®93shed. Toxi col. Adverse Drug Exp. 4, 32BcBBEP007/051160

Furthernore, altered brain distribution of serotonin
receptors as well as an altere serotonerglc t one,

}(%Eglr ?I§§Ig£n n@ﬁﬁﬁ%‘[ﬂ@nﬂ gp @S%eur ns lgér]r:tg a}}alﬂﬁ%lhggénﬁl gﬁu S, Med Toxicol.

sdvarsophingrfixp. df 3861350y Khéhebmpur, atlievasl bmlephsﬁmbutlon of serotonin

Aol AR BRI L6 ERENSoPACERT N

satppls. (BB@risar-R22) (1998) Menrechemsge! oltavatiansar exchigophtrenia affecting the

@%&g Ji%%ltoﬁ&*rgel\% 51;2‘?% Eﬂ aBHEQ%ﬁ‘otE 375%‘%(‘5%5 cﬂoi;af'?mfgr (R1, D3, D4) and

b-dhit2/akecBptes. BechPtspetgatgnBupedd, F2u2i0t i lonnammals serotonin exerts its
. 2

DEAA TR 0D yARET L0 GRS SHTER (RS, 1w

mvitvaof deowel 5-H0T t@e@b& amﬂ thiie fhegmin. Yangipharmamldgyes, 1083-1152).

?hgg%f’?%qgfe HJ}U nlos 8?{”{?}# ntgf Qﬁgéﬁ%%sthyrpigﬁoﬁgl %ortex and at lower

feaets liry theRbissl gaghpani sbe hiygtossepus b hilidAn dna{mS(-HdiﬁE@ano M. et al.
L@@g)ob%k‘?but ! a%fn[{lg gégfxto'}{%*; C? %)e@:eﬁ?fc’ fa'{}%ligy T&g\%leomparlson between
St Bl Aom hSHEEAp tasestorn Brdie RhurMnl Bran Res. IZ\? 1687118 PadtispA., Probst,
%é?r?lgag:lgols em p(;?gﬂl%‘ggt LAt R ec%‘pn qfs; 1&1%@% ﬁtp%r ?}"tfgin——IV. Autoradiographic
pragpingl ANsdrytonon Qheec@pmrmt Naur@cieRot h21,B.12B-138t, ahd is coupled
(1998) 5- Hydroxytryptam ne famly rece S )

Pyt ey Faﬁtﬁqpﬁ%@m Ggq i%ﬁhmﬁytlr ﬁ@iﬁh@é@ Hydroxytryptamine2-
Byyoxyt Feepsdrd ne2 h?i‘&%{zmégﬁirhﬂl%ﬁw e @%ﬁr&éﬂzﬂ%ﬂaﬁﬁneﬂ 5-

Pharmacol . Ther. Cenetic |i'nkage

%rcuemé@ypé%m@eéck-n@&%éqrmwpmegtmf%ct@@h Pilé%%c@hﬂaler 79, 231-257).
GoRY! 19 ge g"&ud%ts 0@|a 5-HT %,g%%)yn&rf)ﬁﬁﬂnl 80 Qﬁ?z@ghrenla (Spualock G. et al

associ ati on stu hi smin 5HT2A

Q1(99§);h$zf@@1h1WehasaX paswlqt@@msﬁuwcaﬁ A26f pelgggorphism in SHT2A and

1 r
A

3 42740) ms reghizas FasPOnsivepess|to a(n@@@@}lotmldﬁrgﬁra@’é@@ﬁei\’l cl. et al. (2000)

Pﬁﬁﬁ{a%%e%u&fpre&%ﬁpld?ecl(a oh?éqcﬁatncg’ﬁgﬁ 1615-1616), further
further suggests a o e for the 5-HI2A

puRgesht @ml@fﬂf tshg frHTheraceriat hethtin simitrepampol agypagfology of psychosis. In
Q&Mﬁmsdoz)amllﬂbr 1@%@h¥dt9&ﬁsm%@1@ﬁ@gﬁ§zﬁ9 k& be under the afferent regulation of

neur otransm SS ﬁgears to under af t erent

ﬂ)@gsuHéﬁzA WSRCRIPT CRoran el 5t T SATT A el éwaaaBagcep@r Sbbtypes modulate
anﬁny}g@as ﬂgiu%eWQVgg aﬁﬁﬁﬁ{a‘ﬂ{lgé YRd %ﬁﬁ?hﬂg% Ib@{hethe rat nucleus

pam ne re ease 1 nduced’in vivo am ne and

wupmeﬁ%andqstb@wm tN@lrﬁm’ChﬂP@Ia@uécol%G’cZ@n%bln§24an8002) Overall 5-HTza
C
?etcéﬂrtg{ Fﬁ%gél}ﬁ'%g-\ 9@%&@8%?5 ;‘Et sglhtg%X g%g‘ehgf%éagﬁ%lgtoosfedggg@rs associated
peh slysfoagsionaf depaptecgicssiterantM ofcowir sodes secaptev e tagandsm has been
g éﬁhﬁ%ﬁ sHRELAI R 10 %Mﬁ% gt ﬁg@y&ﬁse(gane&&rlﬁ Q¥ HApgelis, L. (2002) 5-
recept or ant agonit sm een recogni zed -as
HdRréf angagonistom pyehipireadisedersofCups yiiosinyesticeregied, 1G9-112) and
elijs ) - r g i. i. . .
RESCRRSYIE Y i STl resigsy o oI MA B A Pogpejic ages which are
dogactared dnyda reladecdy hugl offipitpffor ilee el Tni ngelatest wor g D2 receptor

@{/{eﬁﬁr CI@' ‘{( ed gaél\%b)c s"f'frfgahgll'lc‘ % ﬁ@kﬁfz %#ﬂ:ﬁgé}‘%%&yﬁc&w drugs on the

aracterize Pative
5-HT2A - relative to the D2 receptor
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(Meltzer, H Y. et al. (1989) dassification of
typi cal and atypical antipsychotic drugs on the WD

wQoe70033540 PCT/ EP2007/ 051160 -6 basis of dopemEP®07/051160

D-1, D2 and serotoni n2 pKi va%ues J. Pharmacol . Exp.
Ther. 251, 238- 246). As nentioned herei nabove, the

ne t i
SR 81 L2 ARAREAE Ao BBt g 251,25
@ected to be effective in the 5 treatnment of
psychotic disorders which include schizophrenia,
schi ﬁxfeﬁﬁgﬁéd%@lh;&rvg%é corlﬂ m{(grof eslﬁaéﬁmrﬂa% ﬁTﬁh affinity for the
psyc otlc epr essi on, and ot ychoses I nvol vi
pepaamno eDzamld sgferansn oﬁaHTQRé@@pﬂors @d @re gkpecfe@o@ope effectlve in the
b @fn@ﬁp ok ? chidlic BY&E}SQ‘ & 1n@ﬁ\ﬂ@|sch1961%ﬂeﬁlfaf Eéﬂﬁgo\éffe@ﬂg disorders,
sel ective human opan1ne recept or t agoni st
BBolay Airease AnagRERsyzbdticl deessipg 5and per psyshosep 1nV3)1V1n g paranoia and
i ggﬁs léH;l “d"%‘E”alC 00@ P {rfHak OB SichNa ol Z2PNY %%Ia hi ffinity, and
a Rty pial

ect | e put at’i receptor targets o
mctlptsmh@nl apanfine S mqemgpamagem@tDﬁB-Zi?OIDA\) TRER 204:1154-1165;

%’él%g‘,e Flr gcﬁﬁégzgaﬁgshegﬁgﬁgz}z@&ﬂioﬂg e séﬂ%ﬂhrerﬁg 'affgfgtm%zthe putative

. ) 2A antagoni sts 1 n
psemhi s gdteobitspicd ensipsychiotics. Byxiun on|dopesiney(D g $H43 and 5-HT2A

%ggpt&x]szBr £¥$3§161é11]rlyosypgﬁgg M b& A A%eth%er 526(;2? %SﬂlT2A antagonists in

nt'agoni’sts as
pgemiagic dyarderdi @m)\,@plyl Tnodsiig, DragsBull06-Vl; Joyk@,J No and 8/illan, M. J.,

P03 L pofghing 542 4RREMAEAGH SNBRNSR AN DL WRbovery Today,

adtlayohil8MNo.nidi Bi 919-Zocdiugeepaekirgnandbusoel wighdrawal (Vorel, S. R.
nna . . . 4 cl. .- . .
5295 50 PRSI bl 3o BT oesipESeating, and cocaine

Bthanegklptor reantdigonissk h@B@)?sé’lO]ZIAQi%%%jBnCzrapos A.C.etal. (2003) The

' 1. .nenen i n- ' (N r

B 25 STRROGE by S ML o Bfanc b
fooitletiomdeivaids i ati. oBocofNeurescs e Absit.i \Bé2 B3 Ashbﬁ ptto al (2003) Acute
Q&}%%%?&IU%B 0 ?mtz {?Yegéli\;é Q?) %c%ﬁt%(sﬁ a%Fa;ogﬁggﬁ ?IﬁdﬁnA %900%51 ﬂle acquisition
expression o e conditrohed place preference
aIHiS pemsssidm ofigheiconditioned elacat Isrcferﬁycna'ps;@nsaﬂf&p heroin in male rats.
%}51%8%:-? %hé?‘%é éamggfr agg %{?ISC I(an {ﬁf%%ﬁfIbl t a? &5065 Pharmacological
hitmis afff a mdwvyl, lﬁgldaﬂ“mﬁtgmdvselehuuwdmnﬂnpdwpamanBBB receptor antagonist,

gz{g(ﬁfirAaJEE{f%?ﬂ I1?§4—1 é% resicn v IKC%t a‘é??é%% %ﬁ V%V%Se%fegt%%? the selective
sepamcine 18 re@lappﬁrmnlgomt A€iB@pi3oAmarsbagdddirsdci.R94.8Y.203.
Am Soc. Neurosci. 894.6). 25 Conpounds of formula (I)

may formacid addition salts with acids, such as
convenmiponads gfHarmmele €L haydbiy agidadgitiablseltsawitliacids, swch as

1&1a|?¥g£rﬁﬁl%ﬁfdaﬁgacce Xﬁl%%&ﬁé’ %Id&a B@%@P@c‘h@’orlde

acetate umar at e sal IC | at e
hydrabianyide. ghopphags. acqt%te,tfamératm@t%ts@cﬂa&r ﬁlép%&t@ PY&Hte, citrate,

et Res dél@ﬂéoﬁﬁlbﬁtfi Bﬁ@hﬁa(ﬁjﬁa%@gﬁﬁ}fbria&e Phafelrqcdie g{d 1@rochloride salts.
SOl vales an es ou
AR dfatet Sy PHEr o Satpen ot par ot BB SES Fr St of the

pres@ntnwentiolConpounds of fornul a (I) can have one or
nor e asyrmetri c carbon atons and can exist in the

for nt8 BRLACH s {)]ﬁfmﬂh”ig B RN SHTRY: %or@a%ﬁﬁ@tﬁc%&rhon atoms and can

enanti oners suc
exist in the form of optically pure enantlomers mixtures of enantiomers such as, for

example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates. The optically
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exanpl e, racemates, optically pure di astereoisoners,
m xtures of di astereoisoners, diastereoisoneric

WO a@meiedses or m xtures of di astereoi soneric r aPENEPIB7/051160

The optically WD 2007/093540 PCT/ EP2007/ 051160 -7

active fornms can be obtalned for exanple by resol ution
QJUVE I?c?rtn{slac%ﬁ gﬁtrogtrs% egg(r)lg%%t r%ﬁ%lﬁéf(g{r gﬁﬁ% ?ac%{nﬁtes by asymmetric
&mﬁheém 0z $OHBLIHS Cbromzépgranlw (chmmeatogriaghy Wﬁh aghiyplasgeerbens or

Alhn9f THNR &G R eMbradel albf theRGo@RPr eci ated, that the
conpounds of general formula (1) in this invention 5

may heyvillek hymbtised, Bht thyoshponals Foenisl fb@nlﬂa@wndqns invention
derlvatlves whi ch are capabl e of  conversion back t

PR bp 4PEYRIsEtRSBRAE AR QTR PERYIAT eerbigiivanhych are Sapable of
&ﬁﬁi@f%l(ﬁlbéa%k adthe paRind b@ﬂnb&%d i \Hﬂb |Ph§s16’l@§1'cMﬁyt dc¥e@table and

ch_are capabl e of producing t rent conpounds of
@@W@Pmaﬂb/éabﬁlmdarwatw Wi e %apéb@@f WQWW&%%P@E@FF@HH’PHMS of

bdhefal FIMANA T BNvivo A ¥lso Wil 82886 AMhid iReRtbE _
carbocycllc group consisting of ‘one individual ring,

or one or nore fused r n whi ch_ at ast. an
ring TP amspierian aﬁomaftlwaétoqwlé% EPPR AN Og?wﬁdwédual ring, or

phesyh oY fuBRARMt LY whts avehét oas rinBeSE oFREE if hﬁﬂfd Preferred aryl
|IIustrated by the exanpl es herein below "ary]|

gonBreR AN AripPh b dp Vet 2ueriheaciHeritabiaid byt pipenples herein
Bélyw. group is connected via an oxygen atom An
exanpl e of aryloxy is phenoxy. 15 "C _6-al kyl" denotes

a straight-_ or branched-carbon chain group t ai_ni ng

£ r omavIBeY” dsneiss BBATALEHE 85 Aghn P%OV%?‘E&C ardighgp is
psraRYed vias@R@EM atoins AR Lkthple S€&rylikly¥d phenby.t - but yl ,
pentyl, n- hexy as well as those specifically

| ld: l(ll‘$ lr%?g 5%/1)&%% ﬁ%%l-ia Ie% rglgcrhgld%aﬁ%gl gﬁmaarglm containing from 1 to

ﬁ uidbh tatbﬂnﬁﬁ fcb)éximpleqﬂleﬁ?fﬁ Igimyl g pﬁapra@l a§obﬁie§fl | saedutyl
er ei nabove es. o | am . no
BTGty Paivha Teary At it Speeﬂ%ﬁﬁlyﬁiiv% ISPy (he examples herein

pabwyl et hyl am no as well as those groups which are
sepcifically illustrated by the exanples herein

bel ow,. "G an ' denot es kyl gro S
oot | i qrab R e ot ERR b e Bermisy B BiEd by W - 631yt groups
lil‘&iﬁgedﬂ here¥abpvee Exahplei oﬂﬂq(r(ak@alkﬁ)ahlmdﬂ Gﬂeﬂ@eﬁlﬁanﬁﬁ@, diethylamino,

n.o% a;;np ltngglgt ng%% eﬁ] P%hos‘g@ﬁ%ff wgllcﬁ‘ﬁ o%{aéauy illustrated

bybetekiprehbiyindigow.or nore C, F, Br or aton(s) as
wel | as those groups speC|f|caIIy |IIustrated by the

exanp, i,n, _bel ow rred C oal k
di fl ulgll 6ha]??f1ﬁ<§'lr I%Fp%? %Chéflﬁy 2rapp gﬁesﬁlned a ove thh is MSstituted by
0fid o16matekydisngh f Iy plesdg i daloalkgLintiody bugire upt 158 to methyl,

S, subst i y a, G ,6- alkyl grou s defin
S8 Bror3 MRnsh B g e bty ror Buihad b BT Retsged by one
bheofoCl, ByBing: Ifadsis) as wih 200 DO3HAPecifically illustrated by the examples
erelnEbP%o Oyre erre(i5 8 -C7-haloalkyl are difluoro- or trifluoro-methyl or ethyl.

“Ci.6-alkylsulfonyl” denotes a sulfonyl group (SO;) which is substituted by a C;_¢-
alkyl group as defined above.

“halobenzenesulfonyl” denotes a group having the following formula:
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8- Hal O "G _6-al koxy" denotes a group wherein the
al kyl group is as defined above and the al kyl group

WO 300covasect ed via an oxygen atom "C _6- hal oal ROrREP2007/051160

denotes a Ci _6-al koxy group as ¢defined above which is
substituted 5 by one or nore hal ogen. Exanples of

C _6-hal oal koxy i ncl ude Q t are not limted to

nmet hoxy or et hoxy, SUbS?I | % one or nmore d, F,

Br or | aton(s) as well as t grepups specifically
illustrated by the exanpl es here $el ow. Prefered
Cl - C7 hal oal koxy are difluoro- or/txd fl uoro-nmet hoxy
or ethoxy. "Hal 0" or "Hal ogen" dedot®es chlori ne,

i odi ne, quorine and brom ne. 10 "C3_i o-cycl oal kyl "
denot.es a al ent saturated iety, consistin f
one, PV 9englEs g sFam RS RE R b Vregoup £ g defined aBigye and the
@kg@owmrcbmgecmrmeemo@gdn htoed.udes but is not limted
to cycl opropyl, cyclobutyl cycl opentyl, cycl ohexyl,

cycl g nd r oups suc S D .
bly cy C(E@[p@%al%%/’ grh Fsp a ?:?7‘%?)8[ oyp ii Ee@g]teg ﬁt/)?ve which is substituted
by 61ye:dnqﬁ18re2na1d gefi ! Byl plarof Cadaaatkary Inchsiewat hreamt timige to

By o1BR55 o6 e by BPenThE b B Hror TERL TS Mol € o

plonpe ypklcifeauyhllﬁyfalte&bwhe exdnepyled hegein ddionaPrédéred C, 4@ hhalkoxy are
rjns at ons hawng‘Ih aﬁt one aromatic ring and

T mqh%r GHEY two, or three ring
het eroatons selected fromN, 0, or S, the remaining
ri ng“Kilotrsr {HalogenC.dendlet erlo@ng liodiae) flaptin®@aad biyniiee.
substituted with one, two, three or four substituents,
cy anﬁéS 18|C%<§??Hk\§ ?S)ri(o;tff:suaterﬁ% I > I nd%ﬁ eaF('(ii rplt }e?/yc)a(%/ s1sﬁn¥§60ne, two or
thyelr extyal mygs haainlgGxty dﬁmhndmylatom;f‘rasrrm g raerabgﬂs and 1ncludes but is not

f Néten oS 8%%@&? é:y‘ttalai"tt?ofyci‘éji)%?l.yé C&‘tﬂﬁg‘“f"gf S %hepgg‘i 8n£ Polyspiro
gmbtups suchtaly brcwls@ Bb]e)ctahylchulcyqto [2iY hq&hmd blﬁzcmiﬁ Qdﬂ;ocmzftnyl or

teroar es 1.ncl ude
ST o VRl GebfRa R Rt YR SRR byl fBie Rerein below.
substituted thiophenyl, optionally substituted
OX azobyd 10 mepibesmddicteyomylisheanst ﬁd)riosmlia,z‘tdtyyslm or tricyclic radical of 5

{) %]%a %‘cl{)%a%ugt%t%la{r lgésl?(ro::n«% ero%lza?m)fmgl ?/tf%runzl o¥ %onéalmng one, two, or
th)teer 10h y/heteroapis soleatet froﬂuNSOl bu$,ebe pyraidhgyin g atoms being C.

i.onal | ub Lyt e i m di nyl tlo
E ?ar?l cf'lte{apt;igr}z}sﬂt gflsﬁy%u?%%t Im(l)lna It)‘/VOSu 156 9 upeélbstltuents wherein

emrﬂshtyslt],tuenm [IHmd)mhﬂmtBUQ@tm{yuct}edo,laﬂqd m]i(dxyj thioalkyl, halo, haloalkyl,

substi t ut tiona
B bRARu SRRGLEGIY i AN R RRC R s ePhoh biuted
h@ﬁm b_ry foir d dtydn aroptatlo pait loy cglibsing kilsd &gl oxo,amdgsh nidleiwiyd specifically

e R bt R A Sl B05, B b 80057 o gt

subsopitédinatihaplys, Ld]ﬁ]bnhlﬂ,gt et stireredahiopaenll,, opoiph aldmalb lstytuted oxazolyl,

otistisiy SE0uH Bispih sar AR iRk e sl LRRisit Tt fonaigdBpitutca

phnzadilagmionally eytistianed pyrolyl, , optionally substituted pyr1d1ny1 optionally

substituted pyrimidinyl, optionally substituted pyridazinyl, optionally substituted indolyl,
optionally substituted isoindolyl, optionally substituted 2,3-dihydroinidolyl, optionally
substituted indazolyl, optionally substituted naphthyridinyl, optionally substituted
isoquinolinyl, optionally substituted carbazol-9-yl, optionally substituted furanyl,
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substituted benzo [b] thiophenyl, optionally
substituted 9Hthi oxanthenyl, optionally substituted

w0 bioeneds52) 3- c] pyr| di nyl, optionally substitutepCT/EP2007/051160

3Him dazo[ 4,5 b]pyrldlnyl 5 gptionally substituted
pht hal azi nyl , optlonally subsf it ut ed 2, 3-di hydr obenzo[

4l o
Syl s 00 B B0, BRI gy
srvhiertestbenkel et dmxglyb oatienBlyonbsgituedberaed!,Adttbradawglyk optionally
B B IEL SUARIAREL PRI TPARSRL G gy ovona
sibsgsited theoopbl-atpyngirgheptiond]y wbstithted SHhenhidnodttGrd pyridinyl,

éétlt?o% gsﬁqsﬂfqtgd #)ﬂtgglﬁﬁg %g%sﬁ{utgy%,?%i%%déo%ngﬂ[ 1,4]dioxinyl,
mnbtheth\k/@ or tlhxsewhmh af@&pemﬁqd:}bftemruphﬁmsi hentierBeferred Sho 10 membered
d , alkyl, alk :
S B R e R o ey eyt ™
al koxycar bonyl , am no, al kyl am no, di al kyI am no,
am néc@r ltﬁﬁwydrocwbaﬂqf’bnmb ammvalamﬂ eygated heri¢ly swnsisting of one,
i i f I
%Olegllt t{héée%l Il ﬁg\é’l g&b&%‘utﬁg gpgxtgzg?(l)retﬁré% het é:@g&tgﬁlg %éﬁ(ez)rsclén dfror)lll nitrogen,
pxxgem ar sqigulr) Pﬂ@erhqwh}aﬂ@maanzqmyhall}alzeeqpubwuted w1th one, two, three or
Jub o]ﬁjeg}g WFIQ%{naga%il 1?% glyden %s%g%xggé&qwérydrﬂxy, alkyl, alkoxy,

0Xazo
ﬁmqihdl hahy, Ihaloaﬂnyhhmlnodyaﬂwl,, allmmdnb(asz,! aingh ﬂ,ydlkylamlno dialkylamino,
| n | soqe
BHIHA LT o AR i, LSRRMLDTA i . Bxampies o
bearooydiic aza@tticdiimgiide, betnaro arolipitediionpiperidiniyl grpsfanmpll,,

hght ﬁ@X%%%&I n%ﬁ{pln d:p%%giﬁﬁl&%%a%%lﬂi@} LARYAGR0Y LW otidinyl,

OXuzohdmyihmbxazyh@uylf worelen]in2l) thihzodid'mryb okl imzollid inlyf, oeyuclidinyl,

FLPAERSPATH B PN SERAH D tcion .,

bénizotinazehidiniyh beﬂzomzcdylﬁbnwl,tdthBhDﬁwﬂotemahydrpﬂl-ryiL dnhgqha)pgl;anyl,

0 e e I ho S 1 ficall. .
S BERRRN Y PR LORE R ABEARAL e ytoxice.
ﬂﬁormerpileﬁbﬁstdfbnhedhhydxogmhlohhjdydhhycmseqﬁmohnﬁ malbﬂireqhmohnyl
E:?rtaﬁ{/(ﬁé}/sg!%l%%%ﬁ%g,sl 8% rlﬁlfg{orﬁ%gl?n 2 e?l:(? §%?e )%/hllgﬁﬁlr gphdgm, 21,4 dlazepane
b,4- (ﬁéz@an{e st will asrtimsse gpmqfsepe]:hﬂqallj_ﬂlugtrmed By tHeaxahples herein below.
gre?erre% to 1984 IR ered heter QL8 l'is are nqgngggreg Pleterocycloalkyls
RRered heteraey oYM ng-a
phar rraceutl caI corrp05| tion that IS gener ally safe,
non- tareiar manddemmit¢siereii loRoyidcald, ¥, §8ror lﬁiahépwf@eblyl 2,3,40r5
ylp &5 &8!% ?ei%fh%l f%'o‘%%es that which is acceptable for
erinar )P as "human 30 phar maceut i cal use.
Phar maceut i caI |y acceptable salts" of a conpound
meansoxwdldesotehagroapeO.phar maceuti cal |y acceptabl e, as
defined herein, and that possess the desired WO
20074 '
2007 RS I EERARMIOSA0 0, G RU Ok BBl
pledrchageldicnl comsaltion thitos gandralytsife] roor aisi andedidsr Bigddzically nor
I .
ﬁt?lte{\%ﬁgé accllég]?ﬁﬂlﬁos p g}ruldgsy %%?gﬁﬁﬂﬁsc c@ﬁa’t le E)lll Vgtléflh%g??re t as human
Ihhftrmagqﬂgaa]@eam ds such as acetic acid,

“Pharmaceutically acceptable salts” of a compound means salts that are

pharmaceutically acceptable, as defined herein, and that possess the desired
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benzenesul foni ¢ acid, benzoic, canphorsul fonic acid,
citric acid, ethanesulfonic acid, 5 fumaric acid,

w@bkamcoysspt oni ¢ aci d, gluconic acid, glutam c aRCTIEP2007/051160

gl ycolic acid, hydroxynaphtoi fO-‘"‘Ci d,
2- hydroxyet hanesul foni c acid, lactic acid, maleic
ﬁféﬁr%ac@lﬁg cql a"&‘ﬁ%@w of. t%@l)zﬂrgﬁtcco o%ndh%ﬂ&iegaﬁtg iﬂ%fddq'acid addition salts
t hanestl T oni ¢ "aci muconi ¢ aci d,
formag withah ergesiglatidapuch abiydiochlooipiaodi lrydaehrdmie adid.oylfinge acid,
i.d, . L0 d LYAL)
g@fllcg ?01&&?1:’(‘)?]@%(1%&'851%161(% %ulné: ﬁlaé;ﬁ & f@gﬁéﬁhwﬁ)lil B%aﬂﬁ%gﬁ%s&@lrﬁs%cetlc acid,
bmzolmqsakf@e'd actisi lieheommapmmnomlfomcfaolﬂnutra; acld) ethaeesuHenic acid,

gﬂ@%ﬁ%ﬂﬁ 1&6%&(%!: chcé( o‘g%c(egcgaé ggl)fnlq aldkl & hr(]: éllEld( | a)

hyﬂmkynanhlloa: 4did, 2-hydrexfyethneesufonwaoiddkctaf adidmmali¢ia agitl. apalic acid,

r . . p . : .
%ﬁg)ﬁ{l/?%lcg %%?gg%ldﬁgﬁnﬁgé%au%oﬁ?é?%%rn?‘tFé/ogl%c( Jc?({ 2%%F{gla?enesuﬁonlc
adid qubginyic)acido plicglivadcldy sisaglnge adidittathrivyacoh e- todudnieswdfonic acid,

ts. .S fromthe group consisting of

Hﬁéﬁ%@&ﬁ@a&d S#ﬂ%&%ﬂe C) or Cil.6-al koxy (for exanple
Owe); Rl is C2 6-al kynyl substituted by aryl (for
ex anﬁlse er¢dnypasbgoterthe yompeurids offorgrudd Wy hredhe canpdungds of formula
?ﬁpstituted by one to five substituents selected from

€ 20 group consisting of : hal o, hydroxy,
-CO-d _6-al kyl, | o-cycl oal kyl, 25 O _6-al koxy

optional | ycsubsd by aryl, arylOoptionally

substi t ut ed\p or_d _6- alkoxy 110 menber ed

het er oar yl ,pt' S S|t teo by 6 al kyl, and
phenoxyl, dkRfs G- aI k Xy o0 093540 (Ia)
PCT/ EP2007/ 051160 -11 or is -‘- /1 o- cycl oal kyl

optionally substituted by one or nore Ra and Ra is
sabett &R fandR’ akh& dpfiaedhaensbsiefogfonhutn®). two, three
G _6-al kyl, hydroxy, C _6-al koxy, oxo, G _6-hal oal kyl
and hal.o, .or 0 red heteroc I I

opt i Dy BmsSet S ARy RS 2By Ay EP P ere

A isaryl (for example phenyl) or 5 to 6 membered heteroaryl (for example thiophenyl)

optionally substituted by one to five substituents selected from the group consisting
of halo (for example F or Cl) or C;.¢-alkoxy (for example OMe);
R'  is Cy¢-alkynyl substituted by aryl (for example ethynylphenyl),
or is Cy_¢-alkyl optionally substituted by one to five substituents selected from the
group consisting of:
halo,
hydroxy,
-CO(0)-Cy¢-alkyl,
Cs.10-cycloalkyl,
Ci.6-alkoxy optionally subsituted by aryl,
aryl optionally substituted by halo or C;.¢-alkoxy,
5 to 10 membered heteroaryl optionally subsituted by C;.¢-alkyl, and
phenoxyl,

or is C;.¢-alkoxy,
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35

5 Rais selected fromthe group consisting of one,
two, three phenyl, phenoxy and C _6-alkyl, or is aryl

w@piorovsskd y substituted by one or nore Ra and ReI/EB2007/051160

sel ected fromthe group consi ffl ng of: cyano, 10
G _6-al kyI optionally substituted by 5 to 6 nmenbered

het 95 aI 51 @l K)\é!kyl %I%%&(ﬁﬂ% ﬁsﬁtul?é’ﬁ I{%y(lr'ql?re R* and R*is selected from

oxy aptiona
subst it utéld gbqu;qun@lsalmmgr@@ HeteCoanrkkyl, hzhdrehy i(8_6-alkoxy, oxo,

optionall S G _6-alkyl, 5 to 10 nenbered
het eroary og??%ﬂﬁg%g%saf%stltut ed by G _6-alkyl, 4 to

10 nenisérted0 hendroxyistaaticidalkypoptomally yutstibeed bm@brbyore R" and
hyd ,
i KIHE 88/ Qﬁ%é 9&?&(&{ frgﬁll t%: %1'% ﬁ zcéﬁgé%ﬁ]l%f%f onf two tﬁlree then%ldphenoxy

di (G 6) a:ttﬂMafmlhyi, or is 5to 10 merrbered heteroaryl

opt i &nlg l‘}? gtlf&faalgts%s?gu?g b9 0fe f mgPJ ? %ﬁ F?nsdsefé@ted%ron%ﬁle group

sel ect rou SIS

G _6-al ky¢orm:pt1ng)nhl 'y subst i tut ed by aryl which is
substi tuted by 43’3}59 C _6-al koxy, 30 Oxo,

C _6- hal oal koxy, 6-al kyl sulfonyl, 5 to 6 nmenbered
het er ocycl oal kyl Cmamlkxdm@ltlbyalmmstuuwﬂég Sy 6@herBbered

al kyl, and 35 aryl 540 PCT/ EP2007/ 051160
-12 or is -NROR mé@rﬁ%&ﬂaﬁ%@ or G _6-al kyl and

wherein Ris H IGlo6-al kyl or aryl op_tl onal |y
substituted by ORe, RlioiRy1e Ra, and Ra is selected from
the group

Ci.6-haloalkoxy,

Ci.6-alkoxy optionally substituted by 5 to 6 membered heteroaryl
which is optionally substituted by C¢-alkyl,

5 to 10 membered heteroaryl optionally substituted by C_¢-alkyl,

4 to 10 membered heterocycloalkyl optionally substituted by
hydroxy, by oxo or by C;_¢-alkyl,

-NH(CO)-C,.¢-alkyl,

halobenzenesulfonyl,

phenyl and

di(C,.¢)alkylamino;

or is 5 to 10 membered heteroaryl optionally substituted by one or more R* and R" is
selected from the group consisting of:

halo,

Ci.6-alkyl optionally substituted by aryl which is substituted by
halo,

C.¢-alkoxy,

Oxo,

C.¢-haloalkoxy,

Ci.6-alkylsulfonyl,

5 to 6 membered heterocycloalkyl optionally substituted by Cj.¢-
alkyl, and

aryl,
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consisting of. halo, G _6-alkyl and C _6-al koxy; R~ 1is
H OH G _6-alkyl or halo; 5 as well as

w@baroesseut i cal |y acceptabl e salts thereof. | nPEI/EP2007/051160

particul ar enbodi nent, the cogggynds of formula (1a)
are those conpounds wherein is 5 to 10 nenbered

het e6oRC Wﬁbﬁpwﬁgﬁﬁ Fylsﬁjglsé Hﬁ(ildangxle{%?eqn RE TP r@l 6Rﬁky1 or aryl

for “exanple | owm n
2- Met hybptzmallyi mutm@bywmybnedi “awidRtis sehested(fdorfi 2he group

[ cycl %Anlég é?g Qpﬂélgyb 6" aﬂi}ioanelce%riﬂgdxg 1-yl]-ethyl

B ChﬁSdﬂ{QE fet-hikyLqiaiol | ne- 3- car boxylic acid trans-

%s%vél?z? ﬁ%rmé %ufl!:alﬂg 80699&%17'60% tg t'helcgo?.er' din-1-yl] -ethyl
- cyclohexy C) -am de;

5- Chl oro-1- (3, 4-di chl or o- benzyl ) - 6- oxo- 1, 6- di hydr o- pyr
i di nbBpartiewoxgmbedimentd thetqogrunds of formula (Ta) are those compounds

fvﬁ%{;: %1412.‘ )%é? hib HR! Eg)é:?e%rl}éz?éﬂﬁryp(i)ﬁﬁ)rniaﬁg/ Rivdadtdd ‘t%l W or more R, for
Wﬂﬁm(fdﬂq\@nglmr@n@lﬁidﬁoro benzoyl ) - pi peridin-1-yl]-et

1T, of NSRRIk PR i AP 4 gy pen oy
Pl@elﬁﬂmolrr] allkﬁehudbS’YC)Olm]défanlu:Idm 1- yI] -ethyl
R T
%prll'lltr@m- keyhHydthJl}-cycddhehgxpiidani de;

(tr a% dhj&?mm ?i%%}?‘lrgzﬂreg eﬁz%;? I 5’% lap| pléér ?&Lﬁ&ﬁlg % (fa]rboxyhc acid
tremsh(yﬂ- {Z}Megﬂcﬂ@rgﬂl}ch)wmgpm@;ldml } yl]-ethyl}- c;;clohexyl) amide;

( 4 {%ﬂ?%y —(;l— :—[316 61518§rnozgyr{%§§% P pé:erﬁgﬂ ‘ii )Il] Qtﬂg’ll} cycloltlfhxy) 6-methyl-

ymoymﬂmﬂexyl) - am de; 25 Thi ophene-2-carboxylic acid

tetr ﬁn %]ﬁa ﬁ h 1d£n% ég !:alilg&?x'hg %&é?yang—(ﬁ)—l {E—?ﬂ—(g—fﬂlo}o%gllzoyl) -piperidin-1-

ﬁHethml]elaz;hu[hézcﬁ)—bmpiczl di ne- 6- carboxylic acid trans
§ f";: ;{/53 —[F%lf']og(g)( —31;(—;— inﬁ%ﬁﬁegze-f%%% gﬁc) a-Ci(P(ItI%% E—I4(—jf2n['4:—l'(' 4%111 oro —eotelﬂ % yl)-piperidin-
yt\}betthgir}\eyalbﬁamlymmlhe ophene 2-carboxylic acid trans
{g T[rélu()rqrsletﬂgxy G né(?_l% 2) carg’%yﬁc 88& I({:rians j‘ {i’ l[lf (E tﬂu%ro -benzoyl)-

cyclo ex
plcpel{lékmfM-yﬂébtﬁjlhoycdnlh&ylimyhde pi peri d| n 1-yl]-ethyl

( 4 {gl\?Qﬁx%r izlli d%?‘glo?;%%o 1¢ %clzl%érralnsd@ {21[4 Zj ﬂu?ro l‘l)enzoyl) piperidin-
—yﬁy«:th;zimexqw})ex@l-) anddghol i n-4-yl - ni coti nam de; V\D

20071{% %%gcﬁ:%ﬁ? 007/ oiil(?% % é“ (Jj(ii fluoro-benzoyl)-piperidin-1-yl]-

éthyl{}&y@léhe(;@})fdmndeo benz oyl)-piperidin-l-yl]-

3H-Imidazo[4,5-b]pyridine-6-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

5-Methanesulfonyl-thiophene-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

6-Fluoro-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
nicotinamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-6-

morpholin-4-yl-nicotinamide;
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eth yl }-cycl ohexyl) - am de;
2- Mor phol i n-4-yl - pyri m di ne-5-carboxylic acid

W@ 200f/293540 ( 4- f | uor o- benzoyl ) - piperidi n- |-yl ]PeEEPD7/051160

}-cycl ohexyl)-am de; 5 13 -
6- Mor phol i n- 4-yl - pyri dazi ne- 3- carboxyllc acid trans

( 4- {glﬁﬁhil hg_rInlfIgﬁ g» (I%?ISI%&I’II: déid PAI I{)fIM %III Bruoto- IIItrIzoyﬁthiyérldm 1-yl]-

-cyclo
Sthbcl}fcgdohmyl)rﬂanyllde,pyr azi ne- 2- car boxylic aC| d trans

4- I .
(4 Eka bl B o B el ot B
alpﬁddllnrhmﬁ ethiyl }-2ydlaheguly-amids; o- benzoyl ) - pi peridin-1- 10

I )
5. el ol BT AT i oo L4 Muoro benzos-
pl@el{lQmEMy{]@lﬁylhoycmltmﬂi@yhde— pi peridin-1- yl] -ethyl

I
DR e 30 5 TEAR5 M AR o o omaors benao-
})Lp@l;l(hhl@hgblyd@yh?@(ﬂtﬂ@@)dﬁlﬂml@an| cotinam de; 15 N-trans
4- E - [).- i i db Rl 5 - STPT
(AL A SRR ST T Bt -iprcin -
21] 3t}13|1}q%dkodneb5éhzmﬁdb 4] di oxi ne-2-carboxylic acid trans
(4 {g I\II%hilA'chgxa%jIr g&?&%&% \cid BaR€ {ZII Iji A (ZI Y- be%tzgyIII -piperidin- 1-

ﬁ](emylkl]ed:}hwhemlpemm n-1-vyl ) pyri di ne- 2- carboxylic acid

tb;ﬁg‘graﬁl 64 Lf' 4‘»64 I;'I[uo(f)? ?en%om)lpl]})erldm 1 0¥II9 )f(:thly}} ca/clo(}:}exyl) -2-methoxy-
’:'se]Mbotm’mnﬂuldn 4- yI pyr i d| ne- 2- car boxyl | c aC| d trans

(Bt e PHASEA el i o
amlrphcﬂmahsyl (114;01{112&@1%(4 fl uoro- benzoyl )-piperidin-|-

)éIJI n%fsltﬂn%I %Iocar Sﬁﬁﬁ%)x%{l& qC4F ITI)O rIIhC a01d trans (4-{2-[4-(4-fluoro-benzoyl)-

f)l@el{lﬂl-nfH-yﬂlhﬂﬁj'l};loycﬂbmyl}(amlde p| peridin-1-yl]- ethyl

1 ane R o A NP s Ra BT AP S BTy 4 uore-
Bémyl)}pipbjrdhmquyéthyl-} c&ﬂbhi@cyl)armﬂej i ne-4-carboxylic
30 oo NIRRT G ar o e R P T LTyt blizo-
pipeddinr Byg-etf ¥}-cychexyl)-amide;
L el s SRR LA s S Y i pncpyppiperiin 1
(1a-e{ldd }- cﬁy@}oh(sﬁ;d)dfamdkhl or o- benzoyl ) - pi peri d| n l-yl]-
EI:-IIIIQB%@II‘: Iélg? y 1c acﬁl1 trans (4VI9 [% g7tIuoro enzoyl) piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans-(4-{2-[4-(4-methoxy-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;

Quinoline-4-carboxylic acid trans-{4-[2-(4-benzoyl-4-hydroxy-piperidin- 1-yl)-
ethyl]-cyclohexyl }-amide;

Quinoline-4-carboxylic acid trans-{4-[2-(4-benzoyl-4-fluoro-piperidin-1-yl)-ethyl]-
cyclohexyl }-amide;

Quinoline-4-carboxylic acid trans-(4-{2-[4-(3,4-dichloro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;
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2, 3-Di hydro-indol e-1-carboxylic acid trans
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I- yl] -ethyl

W0 2@y0dshexyl ) - amide; 6-Trifluoronethyl -2, 3-PCT/EP2007/051160

di hydro-in dol e-|-carboxylic aﬁid trans (4-
{2-[4-(4-fluoro- benzoyl) - piperidin- 1- yl]

th | | -
2L SR B By 1 DO ) i+
yiﬂﬂér}ﬂ}ﬂ%ﬁlohlexxl] ]1m4®l; hyI } cycl ohexyl) - ani de;

(4 {QTF%{Q{) r#l#hglr G- b 'Ilfdo:f%cfzcéﬁ ylllé &ﬂ@%% M@r@ (4-fluoro-

berzpyl) phpexiglin-1 ayi- d&ayl}@q:lnbdtxyb@ermdc,ar boxylic acid
tr aﬂ;g ]ﬁlﬁg;(il% 1s$1ﬁa%|£4z éa!{g&érﬁc Qﬁ?ﬁ%}{% ?14 {2 4 4 ﬂ o benlzs)yl)

alpﬁdél;n Byﬂ/mtlhbdhemmlfe@yiwanmﬂﬂ ophene- 2- car boxyl | c acid
(4 ot %%/,lél[[?ﬂlg&od'ﬂﬁ i{dqtd o(ﬁng ?ﬂ&% Ilc Qélﬁ) 4{;%2 tff M huoro benzoyl)
pl@el{ldmfMryﬂaetmylﬂcfdlaijyi)-ben@)yl ) - p| per| d| n-1-yl]- et hyI
(;, {éﬁt %’ﬁ?gﬁ' i gg érl%&'g zenEl]gZ:—e ég/—%l Ag—?%gl}llgr By nll%8§1¥]4l lgyd?(%ydplperldm
Wyl]}ethyl(}kyxﬂmw amideri de; (S)- Chr oman- 3- car boxylic
aCI dS Mﬁtﬁgneglﬁllfcﬁéfi A'lr ?f)lgénlé% gar’f?&‘;ﬁ@?%lb §R I{E ?ﬁl(gﬁndlhugljolbenzoyl)
pl@el{lmnfHyﬂ&tMlecfde]wxﬁ)-}aHndmyl ) - p| peridin-I-yl]-ethyl

guﬂ rﬁgarng k)lczrllg)o élg: 2101dr (glh%of)él 2|4 % Xglg%:rﬁ ggrllz%?ﬂ]—pqgéridin—l—yl]—ethyl}—
¢§¢le[h2x;{l)¢a(n§2de4 di fl uor o- benzoyl )-piperidin-1- yl]
:':lilt géﬂf)r_ I%rgo%%aln%]—%zl(%lo)(yﬁc 2 ((Z—e{;2—[9:j(l2[lp ﬂﬂgroé"bgnaz{)}kf)l? perlcc’hn 1-yl]-
éthyl{}%y@ldhe(@l)%miudﬂ uor o- benzoyl )-piperidin-l-yl]- eth

yl } ﬁy(gﬁ anonyz}rb?)ﬁzhc aﬁlﬂ 625{% [4- a(%él()(}(lg\l?rg %e(r:lz%yl) piperidin-1-yl]-
éthyl{}-&y@léhe(@l)%rﬂlldéj uor o- benzoyl )- piperidin- |-yl]

et s Shond Vi 06 i e P 5qdf o

}norpiycﬂineh@kyicbﬁmmxdle

(4 {%E?%E( lfo%ff’ L ?Fﬂﬁ?&éig_é%%qg@ | §in8o%benzoyl)-piperidin-1-

tﬂ%ﬂg&] dychihpeyl)- dﬂn[&et yl]-ethyl }-cycl ohexyl)-ani de;

Ca-{ P SaCRrRS g o B ook (it ituogs peronprpipericin- 1
etygzﬂ}aslyelmyéx)y})mlde Chr oman- 3 car boxylic acid
é: L)a/? iﬁ[ A!ig%&qs ;1/1 |t}§:1[)]]|gl(1)eré1% %gﬂr}%%&%ﬁ%@}%é%ﬂk 4 di h!lOI'O -benzoyl)-
P iER2D9T /Dl L 6@ lohexyl)-amide;

Chroman-3-carboxylic acid (4-{2-[4-(3,4-difluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-amide;

5-Methanesulfonyl-thiophene-2-carboxylic acid (4-{2-[4-(2-chloro-4-fluoro-

benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

Quinoline-4-carboxylic acid (4-{2-[4-(2-chloro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-amide;

Chroman-3-carboxylic acid (trans-4-{2-[4-(4-chloro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;



- 15 Chroman- 3-carboxylic acid
(trans-4-{2-[4-(3-chl oro-thi ophene-2-carbon yl) -

w@e@ensdun- 1-yl ] - et hyl }-cycl ohexyl)-ani de; anBCT/EP2007/051160
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Benzo[ 1, 3] di oxol e-5-car boxylic acid
(trans-4-{2-[4-(5-chl oro- thlopkene 2-

car b@ﬂﬁ/drﬁanokl% b'o%l rﬁ'(():ld- Idns-4e{‘2ﬁ%1' (31&%&8'tﬂ%ﬂ&g@-g—%@b‘%ﬁg)-

parti cu ar’ e e “conpoun or mu
Pllpal)ldlarbyﬂfﬁdsﬁé} cohpeuylttemiddiendi n RL is - NRbR, wherein

Re | BetloP3 ot il T o) Bafolts. SlenflroSniphivle 2

t tut e or nore
exbﬂmﬂbpmhedmelWﬂwﬁmg}cﬁmﬂmmﬂﬁsnn¢e Tr ans
1- (2, 4-Di chl oro- phenyl ) -3-(4-{2-[4-(4-fl uoro-benzoyl) -
pi peridin-1-yl]-ethyl 10 cycl ohexyl)-urea; Trans
1- ( AlnChpatioslphemyddimBa(, the{@nfpbupds df foomolaliémn zogthpsqpéqmepounds

I
b R e €V S FP O PR AR 58 g orar
optionafly perstitlited iy gid or rebtpyR’, for eyarhplh éheyfo)lowingeampdsnds:
1 AT 42Dk igs Sl 35/ e ugra bengap) -ippiin-1-v-ethyl)-
¢yctohekygherant ) - 3-p-tol yl - urea; Trans
1- 4 I
v i Bt g AR ST St Fb bR Rt B -
awkﬁwﬁﬂ}pﬁm(4 FI uor o- benzoyl) pi peridin-1-yl]- ethyI
I 1-. 20

- R dndag iy A P AT EE s TP R prrgyy-nipgrigio- 11
ey)}-cpelpkexytiured;- yl ] - et hyl }-cycl ohexyl) -urea; }-
T
1+ (AVERP G R o ey s i kB S edaliagh o
pﬁperldln 1-yl]- ethyl cycl ohexyl)-urea; and 25 Trans

'(I%/a% s 1§‘ro?p1fa%1‘§ [orben iz?I’JI Iﬁlugrno‘@ rIéz%“ylE it W ethy)-
gakﬂmxﬁ}&nnﬁhﬂadwwent t he conpounds of forrmula (Ila)
are those conmpounds wherein is aryl optionally

substiadnyt Be4- W[ﬂ@&@forﬁ%ﬁz@r pibeidigxiapmpleeh yi Gclohexyl)-1,1-
§gﬁ#§ﬁhﬁ conpounds: 30 4 | oro-N-trans
[ 9?4 fl uoro-benzoyl ) - pi peridi n-1-yl]-ethyl
} - cytraohéx}HQhlotyeplzanyl) el (4- {2-[4-fluoro-4-(4-fluoro-benzoyl)-piperidin-1-yl] -
, i soxazol - 4-yl net hoxy)-N-trans-(4-{2-[4
é?ggf ﬂOr%S@Q%%% )
Trans 1-(4- Chloro phenyl)—3—(4— {2-[4-(2,4-difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-

cyclohexyl)-urea; and

Trans 1-(4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl) - 3-(4-
ethoxy-phenyl)-urea.

In a particular embodiment, the compounds of formula (Ia) are those compounds
wherein R' is aryl optionally substituted by one or more R?, for example the following
compounds:

4-Chloro-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-

benzamide;

4-(3,5-Dimethyl-isoxazol-4-ylmethoxy)-N-trans-(4- {2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-benzamide;
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pi peridin-1-yl] -ethyl }-cyclohexyl)-benzam de; WO
2007/ 093540 PCT/ EP2007/ 051160 -16 N-trans-(4-12- [4-

W@ 200Fl0essu®- benzoyl ) -piperidin- |-yl] PCT/EP2007/051160

-ethyl }-cycl ohexyl) -4- triflu 6E)_omat hyl - benzam de;
N-trans- (4- {2- [4- (4-Fluoro-benzoyl) -piperidin-
-yl aﬁ{sh(ﬂ' %/zl [%anﬁﬁt‘%f%énzgﬁ)-piperidin-1-y1]-ethyl}-cyclohexyl)-4-

nor pho | n-4- zam de;
niftuoaem ethgl-benzpaided- Fl uor o- benzoyl ) pi peridin-l1-yl]-et
hyl }-cycl ohex[y 2 3-(5- net hKrl.p[l ]]
oxadiNatFd1s= 3= {2+ [3-odx oeprpeneoyl] Heaﬁyl (14/1 qthyl}-cyclohexyl)-4-
£n‘!>r 1l M?er&%&W' )-piperidin- I-yl] -ethyl

cl ohexyl)-4-pyrrol -1- yl-benzam de;

4 Et Ropfrsi¥at {Za[mls(élﬁlﬂium{ozbenzoyl) -piperidin- 1-yl]-ethyl}-cyclohexyl)-3-(5-
4-(4-fl uoro- benzoy -piperidin- |-yl]

m@ﬂﬁ@ﬂ[} fé%"laéﬁé YD beazasaidsani de: . b |
- pi ggtt%ﬂfsz@n& @H ﬁl ?@P?nzg@éﬂg@ﬁ@;yﬂ)ﬂf% glige 8]%%/)( -4-pyrrol-1-

-benamside{ 4- {2- [4- (4-Fluoro-benzoyl) -piperidin-

-yl] -ethyl}-cycl ohexyl) -4- (3-
met hyEtboxyxXe-téanS- di {Ryf d+(d-fhyor-@beh zoyl- yibgridienizdivets] }-&blohexyl)-
4- Cyano- N-trans-(4-{2-[4-(4-fluoro-benzoyl) - pi peridi n-
Per% Cg hyI }-cycl ohexyl)- benzam de; N-trans-(4- {2-
[4-( 0 r |- - € [ )
| oy SRR MO EN R pR B b ol B i iy
eycMheKylhhelszan(ldle {2 [ 4- (4 fI uor o- benzoyl ) - pi peri di n-
[-yl] -et h - 20 cycl ohexyl ) -benzam de; 4-
(4- c‘NHmrts Zlen@skdb prmbnzoyinpipesiden- 1 (vAl-ethgl}-cyclohexyl)-4-(3-

T T Y

exy trans- (4- {2- [4-

(4-Fh '@3/51% benapytl- (2-pi- ?&ﬁhgfonbeﬂzbyl Jpiperidin-1-y1]- ethyl} cyclohexyl)
-et hyl F-cycl ohexyl) -4- trifluoromnethoxy-benzam dé; ™25

Renzp - (4-{2- [4 (4- Fl uor o- benzoyl ) - pi peridin-1-yl]-et
hyl cl oh 4-(1
AR vt it ngygl bk i Pigridingdeyll-ethyl}-cyclohexyl)-4-pyrazol-1-

i’l%éﬁl%ﬂt{lfh‘e(‘]' FI uor o- benzoyl ) - pi peridi n-1 -yl ]-ethyl
cycl ohexyl)-4-pyridin-3- yl-benzam de; N-trans

(4- { 24{Ficl1dr~Nuns- O (22 Py [ )-flpojeebdntdoy13-pipetif inet Rk ethyl }-
%yﬁ%msxﬁi"%%fﬁz BTy benzoy! )38. beridin | yi]-ethyl
" CYg I(&) I&l)f(yrlo) benzgr}ésu olnrgfl)zN t¥ans Qﬁ n{éa[q] (qeﬂuoro -benzoyl)-piperidin-1-yl]-

ethyl }-cyclohexyl)-benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-
trifluoromethoxy-benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-(1,1,2,2-
tetrafluoro-ethoxy)-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-pyridin-3-
yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-pyridin-4-
yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-pyridin-2-

yl-benzamide;
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WD 2007/ 093540 PCT/ EP2007/051160 - 17 N-trans
(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-ethyl

w0 20y0dBIexyl ) - 4- (4- nmet hyl - pi perazi n-1-yl) - bPCRBPI00B)S51160

N-trans
(4 {2-[4-(4-Fluoro-benzoyl) - plperldln | -yl]-ethyl

Lo S PR AR R A L p R ST ) By oS-
}I}edﬁbmmwzm )-y®-bavzhoxdes 4-pyri di n-2-yl - benzani de;

Bi .

Ca (S R Srod oy piperidiy Ll-cthy gyqigeny-+
phtbhlohiexly )y banzaniete; 2- FI uoro N-trans

(4 {R: tL%h fgﬂ {?'[%%C’%E z W%&%ﬁpﬂ;b[‘ SR h%}é—?%?éﬂexyl)—?)—methoxy—

}-cycl ohe nor pho
4~p(sffid@1fmyh’e¢mhu<2€— oxo-azetidin-1-yl)-Ntrans

4 ) :
( {ép%érgé (%yﬁj: Q&@égﬁ%ﬁl—ég{fﬁ%# ?%I%s?y) [Xl!)érldm 1-yl]-ethyl }-
Qytlc{hzx:fl)flra(ndldd:l uor o- benzoyl ) - pi peridin-I-yl]-ethyl

4- fg? tFﬂ&?{)%\II )traﬁﬁ EAD ?All hﬂor% yén%ﬁlj%llpepﬁﬂg "ilryl]dgthyl}} cy&ghexyl) 4-
(b 11ind4- @Hbéﬂzamndr— benzoyl ) - pi peridin-1-yl]-ethyl

I

G BT O SRl Py TP I  HBBRg peaond-
pipetidinekyl] )eth)bhnmwﬁ) benzamlde
4- (1 t
(o (TR A R RO T b 38R pyfoness-4-
mtpi;dl@-@yhﬁ@hﬁ)@dn)zamhlenzam de; 3-Fl uor o N-t rans

4- o 4 f) | ) P dj th
(o Sl S PR BB U g Mo -
cytlo[hzxil)fl-bémzaﬁhdmro benzoyl )-piperidin-|- yI ] - et hyl

b ovghang iy nagaitt (5 1Y O DXY2 RY 81 BTty Fieridin- 1-y1]-ethyl)-
éyble[hzxil)ﬂ-bémaﬁhdmro benzoyl ) pi peridin-1-yl]- et hyl
%\I— f %’%—kg,lf%i%gig—_6—thgomorp¥dﬁ l)oNpgansd(l4 {2]143’34) fluoro %:)enzoy?) -piperidin-
141]{éthi/ll}l~c§e4@}i%lxyk)mankmmﬂeyl )-piperidin-1-yl]-et hyI

h - 4- ' b

L YRSl b P BB o e AT - Eoneyy -+
eiolyt Jlinc4rgl-béreamlide; - 4- pi peri di n- 1-yl -benzam de; 30
N-tr

(4 { 2o Rl R P sy -y grdighessd-4-G-

hydrycy-phextydin- 12y1)4hsennhﬁﬂ¢n 4-yl - benzani de; N-trans

éf h;ﬁt} )@1 {543 &lggrgzg%lzgyl) AL XY R RENY A Bt it ca-

hydroxy-piperidin-1-yl)- benzamlde

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-
thiomorpholin-4-yl-benzamide;N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-
ethyl }-cyclohexyl)-4-piperidin-1-yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-2-
morpholin-4-yl-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-4-hydroxy-piperidin-1-yl]-ethyl }-cyclohexyl)-
3-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzamide;

N-trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-

ethoxy-benzamide;
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3- (5-nmethyl- [ 1,2,4] oxadiazol-3-yl) -benzam de;
N-trans

W@ 200f/293540 ( 2, 4- Di f| uor o- benzoyl ) - pi peri di n-1 - yPqFEPIWYT1/051160

}-cycl ohexyl)-4- 35 et hoxy- benﬁg_m' de; WD 2007/ 093540
PCT/ EP2007/ 051160 - 18 N-trans

(4C§ r;él% s((Z {? [?‘ (? 4”19{leo @'Bé@%@yl? rﬁbﬁ?ﬁ% )C(i'a }}1 éﬁéﬁoﬁi&yl) 3(5-
m@dryﬂlhﬁéh;xadla@bﬂbyb Hﬁnza(rmlde,{ 2-

- b eblog) B b cnt-
me{aIZl46[6‘4 (2, 4-di fl uoro-benzoyl ) - pi peridin-| - yI ] - et hyl

[ ;‘r (%i)h&gﬁﬁ%%? ggadgh éiﬂr éi% dj ﬂuoro benF?yl) g]tpﬁrlihn 1-yl]-ethyl}-

enzo &rid
$ycthekydhesoyde) - 4- mor phol i n- 4-yl - benzam de

(o (S B AP oIyl it oylopegtlgmorphotin-
}l~ybiaclizahed<qzl) 10 benzam de; N-trans
( 403{/% lda/é yﬁ Aira% { glo :p{ Hﬁﬁ%éée 'Hgllé%s eggf;)&%l_({m)ﬁl il] %{hlgr}/} cyclohexyl)-
behz{lﬁnc[ed, (3, 4 Di f | uor o- benzoyl) pi peridin-I-yl]-ethyl

I i,de;
Loy SRR TR B s S e P+
pyrydﬂ Fykehaizaimeleyl ) - 4- nor phol i n- 4-yl - benzam de;
G S RS P o Rtbors g e RAIg Tl W P P+
tloyph Jlin- @ybbﬂfmmyde) -benzam de; N-trans

(4 {l% tgr;hns {? [? (%;tl(‘})qoro ﬁ) %l%)oé/ L%Inz%pf))er e% eyx Lt%lgf}%l:lohexyl)A—

}-cyclo ez an
{rtor g ind4- y{Benz[aﬂHdeM ChI or o- benzoyl ) -piperidin -1-yl]

- et hX ICh}l Cyl\clltOher l{%ny %2 SRS IZfoflluorodb }S{zo(}/?) ]?186rn(]11 %Il]l]ge}hyl}—

a particular eB e’ conpoun
eyckhieky s-bercamidtinds vvherel n RL is C3_io-cycloal kyl

ORI OB 905y B R LGRS0
airgh dlinafrgl-benzamide; and _
o st LB BRI S+
oapisolin-4-yl-benzamide.

cyel ﬁh%&%i?l?ﬂ%ﬁ RS SR O Rpal o @ bl compounds
tvhaes BYis {(21f élyc(oﬁl-ldyl dpionalbenbettutedis yoatd dinede-RY) fpr example the
following compounds:

Cyclopropanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-
ethyl }-cyclohexyl)-amide;

Cyclohexanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-amide;

Adamantane- 1-carboxylic acid trans (4- {2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;

2-Cyclopropyl-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-acetamide;

2-Methyl-cyclopropanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-
1-yl]-ethyl }-cyclohexyl)-amide;
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eth yl }-cyclohexyl) - am de; 2-Cyclopropyl-Ntrans
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-

weyarobssyy| ) - acet ami de; 2- Met hyl - cycl opr opanecECbyBR3007/651160

acid trans (4-{2-[4-(4-fluoro- Péenzoyl) piperidin- 35 1
-yl] -ethyl }-cyclohexyl) - amde; WD 2007/ 093540

zgr{j E{Rg%ﬁéé}?%goggf%_eﬁt)él)f)h{gtaaﬁ)fyang {%)lﬂ @?13813{ JB%_YEW) ‘i)lperldln—

uor o- benz pi peri
%y}] ethylirgicldhexghaimodér exyl) - am de

YSRGS SNEAREATE ML S FELE 08 gy e
}=Yls]6§lhyl<}rcypl@lwb/l)> amideri de; 5 | _

1S, I i

(15, 098 80 152 Ay 0P A0S, QaELAGHN 201 Sy P cnco-
pipeyidinohgh yiltl)ylhnycdéxexyl)—amlde .

(1R, {‘1@ 4@0 a[ﬂ?lHFeE %ﬁ%%@%?ﬁé[%?ﬂ]ﬁé&a&- HLReRL ARGl €& (4-2-[4-

bo ran
(44%/ dnoebanzbgnppeliflingl y8rdtbiylircydlelydxjl)-agtithy|
A Ty P iER e A OB nrneshanti addyns (GR T4 Dagro-benzon)-
pxpel{ldmfMryﬂébtlﬁyl}joyodnltwyliﬂyhde 10 piperidin-I-yl]-ethyl

| i de: 1- lj .
bt a PRGBS ot e R LB TP ARG -piperidin- -
yll Jethyék ¢W10h}3X§dy6ﬂnni®exyl) - ani de;

4- Me .
(4- {%Ii?%h¥ yf:]lgg%%a% agﬁozxgﬁf¥ ?rai?ils ir—][@Fﬁfﬁl?ro_—beetnﬁwl)—plperldm—1—
}/H{eyfr;ﬂ}em}o}ﬂe%yl)—ammede 15 6- Hydr oxy bi cyclo [2.2. 2]
oct ape;s carnox
é 4- {%?ygrg?;tglﬁgor&m %Et%r)l’ ] car ox%hca 1d tral}s( {]2 [4- (télhf%ﬂoro benzoyl)-
}pely ohe vl oy exy amide;

le romstﬁ cycl nec rbo I|c ns
(4 {E [rjjp{)&)r%l?t }él c(}/cl)é t%r oxypcezrl(ildlrﬁns 4@{‘/‘% Ej Z{ﬁﬁoro -benzoyl)-
meymmehgﬂwthylanydmtexﬁ)@iﬁldﬁ*o cycl obut anecar boxyl i c

act dyaans, Sdobaal &l Luorerhenzon be oL RELLddkzbi Aeridin-1-
ﬂiw}ea}y}omy@mpmmanecar boxylic acid

e ST o SR RO B [Pk E LT oot Kerdzoyy

pipalnﬁm 1-yl]-ethyl }- cyclohexyl) amlde

Cyel ORI R B G B Tl Bre s s in-vi-eonw -
agidhekylpamided- { 2- [ 4- (4-fluoro- be_nzoyl )-piperidin- 1-
R LB R i e —
14/1]{éth{/14c§c401{dxyk)ramlb@nzoyI )- piperidin- I-yl] -ethyl
Cy& E%ﬁux () cycp]propanecarboxyhc acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
Cyclopropanecarboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-amide;
Cyclobutanecarboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-amide;
4-Trifluoromethyl-cyclohexanecarboxylic acid trans (4-{2-[4-(2,4-difluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
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Cycl opr opanecar boxylic acid
(4-{2-[4-(2, 4-difluoro-benzoyl)-piperidin-I-yl]-ethyl

wQ 20030935y | ohexyl ) - am de; Cycl obut anecar boxyl | BCEHEPZ07/051160

(4 {2-[4-(2,4-difluoro- benzoyliopl peridin-1-yl]-ethyl
- cycl ohexyl) - am de;

4 T . - -

R T XL R B P BEbY 1.1

cysidingkyl}-aeyds; ohexyl ) - anmi de; WO 2007/ 093540

PCT/ y ' o
S o DAL AER RSB Bl i

}*Ylleqlhi’lérhmlvhe)whmdéc and

¢ RS RRLORRIERRBRY S AR o temos-piperidin

1-gtlhsthyl}-cpsichcalilpsapiijle.ami de; and 5

Cycl opr opanecar boxylic acid trans

(4-{2-[4-(2-chloro-4-fluoro-benzoyl)-piperidin- 1- yl]

- et hid a pareydhiodregdinent, grd aenpdundaopl@rmiku(larare those compounds

%le%gll IQBmS tV\%e Ihel ﬁfz%%%gég%rclo %% nga 1@%}11)%&&1'[&(#[9?&1’16 or more R,

mwemplydh@ﬁ)ﬂlkwing@pmp@nad&y substi t ut ed by one or nore

ot r B Gl AR Carb PR St B GR P TRR IR s penzoply-piperidin- -
ﬁ%lffﬂyﬂl}emloﬂxemdbym)depl peridin-1- yl] -ethyl

: o e T
gcf:éf’%t?aqleé}/o %Uéf??_ggg aﬁjiqu %é“}lﬁ?g%{l?sd&ﬁ iéi ?‘f-ﬁugl%lrog? Xé}d?‘ %iperldln 1-
Yl iethyé}t tyglohpxyyehateexyl ) - ami de;

Nbr b hoqloe 5 Z%a);P pl!C :’%(glldl A% In(sj—({l— {g—:’ﬂ?—M— uﬁiq bet[zoyl) -piperidin-1-yl]-
¢th§21}}{dydhbeogyl))amldam de;

3-Ph rro idin carbox I|c
(4- {gr}]’ﬁ ruoélrdén g ﬁ%%’yf‘ lica 6d (reansgﬁ rig [%1 ( Ffuoro bﬁnﬁoyl)

})rpeythlneh@'ﬂydthyl}inycdiﬂl;exyl) amide;
4 :

(a- 1 o TS PRk 55 S S Xt e BFAE 1 Rarenpnaond-
pipesidinohgh ydth yl hoyottehexyiphmadey dr o- fu an- 3- car boxylic

d..t - (4-{2- [4-f].uoro-4- < b
ST Lt CR B L e
petridiny 0yQ- efthgﬂ}anyc&lreaylbmmdle c acid trans- (4-{2- [4-
(2 4'5?[{%%/ %rang ygcsg rgrllsn (4- %2 [1'(%,4—_d?ﬁuho¥!)—benzoyl)—piperidin—
1&)] e‘lfbylr}amloi{@ylf)wmﬂes carboxylic acid
Si; I{,]é_)[ %58$8ﬂ%f| u rcz(l)rbg%/ ez%/ (1)(4p 2pﬁl dﬁl Hlﬂuor(}/ Llnzoyl) -piperidin-1-
{IRethie) ¢yalohexydy- ﬁmtc&n 3-carboxylic acid

(4- {G%)Lfét%gé%ﬂ']qﬁél rc%rbben@teé/m& (ZP f Fé[ (éj Jl r&lfill-lorg b]enzoyl) -piperidin-1-

-eth
yl]-ethyl}-cyclohexyl)- amide,

4-Phenyl-piperazine- 1-carboxylic acid trans (4-{2-[4-(2,4-difluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

Morpholine-4-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;

Pyrrolidine- 1-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-amide;
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4- Phenyl - pi per azi ne- 1-carboxylic acid trans
(4-{2-[4-(2,4-difluoro-benzoyl)- 30

w@e@ensdin- | -yl ] -et hyl }-cycl ohexyl)-am de; PCT/EP2007/051160

Mor phol i ne- 4- car boxylic acid
(4-{2-[4-(2,4-difluoro- benzoyl%-piperidin-I-yI]- eth

glci gT&YﬁJyﬁl:be—Mlaﬂ—?)—ca%Hx(}ﬁc a(}ld trgﬁfg (49{2.— fjlﬂ.—{]_%?ll—hiffﬁ%f(p—%éﬂoiyﬁ—piperidin—
QA@H@hﬂ4£y2dﬁmMDﬂmud¢o benzoyl ) - pi peri di n-1-yl]-ethyl

cycl ?ée}t? o* a%ar égiﬁ;’ ﬁﬂ 34 i dﬁﬁ’@&%ﬂ&%ﬁ? Blperldm 1-yl]-

-21
@h¥@2¥@4h@®b4ﬂmwﬁJuoro benzoyl ) - pi peridin- 1- yl]

et h’l‘%r%) ﬁ}lockqul? )gyéa}boxgﬂml &1 trans ﬁ4 {2-[4-(2-chloro-4-fluoro-benzoyl)-

ran-4-car
p@eQOfMyﬂaﬂMﬂHpﬁmumxd%benéﬁyl) pi peridin-1-yl]- ethyl

}- Cyf’%t?ﬁlﬁ/(yl% ﬁyr{aﬁ mf(?§%y%ﬁ g%%i éﬂgl gﬁ 82chfo O 43ﬂ1?qqg) bo%ﬁ%)h) Zpiperidin-

aci d or o- benzo
pwﬁeﬂhﬂ}nyidykwjaenhyMny cycl ohexyl) - ami de;

Tetr I Q- - A4- J STET
(o AR AL LSRR GUIELE 6 Catbogpenpperiin
ylgtetiyll }-gyclohekdhemyde) - ani de; and

Tet rahydr o- pyr an- 4- car boxylic acid

(trans-4-{2-[4-(4-chl oro-benzoyl)-piperidin-1- 10 yl]

- et hipl a paragdhiodreodipnentrtitecont ppuadpaf formulagia) are those compounds

wﬁpr%%ﬁ'gsné (V\% ?10%91 ﬁflynsgléstﬁléte &mﬁl fl agub enEshs%ISégted from the

conpoun ona
gwbpmonmﬂe@cﬁy one to five subS|tuents selected from

t he qu consi sting of: 15 hal o, hydroxy,

G _6-al -CO(O-C _6-alkyl, C3_lo-cycloalkyl, 20
G _6- alkwkymoptlonally subsituted by one, two or three
hal o or ~ tltuted by aryl, aryl optionally
substltut% y hal o or G _6-al koxy, 5 to 10 nenbered
heteroaﬂyD«mpClgmmbﬂy subsituted by G _6-al kyl, and

phenoxyb 1,%§%“ple the foll ow ng conpounds: 25
N-t r anst1o-eyelod

(4-{2- [@r(4&Ehuqnmmbﬂﬁmﬂyhﬁwﬁbpehedmnfﬁtmkéhﬂbhwbubmuuwdbyaqm
) SO T B e 8
(4-f1 uos @ bemzepkled-hetepedriidiptiohaljyt Jubsiattby by €, ¢-alkyl, and
phenoxyl,

for example the following compounds:

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-methoxy-
propionamide;

2-(4-Chloro-phenyl)-N-trans-(4- {2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-isobutyramide;

3-Ethoxy-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
propionamide;

3,3,3-Trifluoro-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-propionamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-

propionamide;



cycl ohexyl ) -i sobutyram de; 3-Ethoxy-N-trans- (4- {2-
[4-(4-fluoro-benzoyl)-piperidin-1-yl] -ethyl

wQ 20y0dBiexyl ) - 30 propi onam de; PCT/EP2007/051160

3,3,3-Trifluoro-N-trans- (4- {
[4-(4-fluoro-benzoyl)- plperldln 1-yl] -ethyl}-

cycl o
( Zf { %E? Fyl](l f31 CEF uo r(% q%% Zoy 15'3}% :bglgzﬁ)lyl TP effdﬁl_]l-_ 9 _ﬁg}llyl Feyclohexyl)-
dcetyeidehexyl ) - propi onam de; WO 2007/093540

PCT/ ﬁp%%ﬁ%é[l@@ Fl}l(gl%zben%oﬁ) ?H)-gflfifn— _?, tfl\bl éycl({}‘?exyl) -butyramide;

uor o- benzo
- et hNI— trarsy(é4{8HéxH Eluomelmnamlﬁplpemldmr hiyH -ethyl }-cyclohexyl)-3-methoxy-

(4- Fl uor o- benzoyl ) - pi peridin-1-yl]-ethyl
s ik
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'exyl)-butyranm de; N-trans
(4- {BI-([44{26B1L(FII Hopm-berpelyipipepidped i ydli-ethyHydy§loktxiy) | 3-phenoxy-
r%%f gxyl)-3-methoxy- 5 butyram de; N (4- {2- [4-
£ uoro’benzoyl) -piperidin-"1-yl]
- et hi¥H{- Byleh GhEyto bergopihrrimexiin-prydpetbpldmydehexyh)- X Hydroxy-2,2-
2 - (4- p- benzoyl) -piperidin- |-yl]
masiprelehenlt

exyl) -3-hydroxy-2, 2-
di me2Be¢hzqddbpixandd-geN- (40{2-[4-(4- fluoro- -benzoyl)-piperidin-1-yl]-ethyl }-
- Z zol - 3- yI N-(4-{2-[4-(4-fluoro-benzoyl)-
éFE%?? $g&?§ﬁﬁ%_ ethyl }- cycl ohexyl)-acetam de;
N- t r NAsans (4 {2-[4-(4- Fluoro -benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-2-(3-
4-{2-14- u nzoyl) pi peridin-I-yl]-ethyl
%@g§§ﬁ%ﬁ fmﬁgf%myﬁgthyl-lsoxazol 5-yl)-acet am de;
2- (2»,(5,5£D1ﬂmtlimoyyplmhylr)|w “yranNe4-f22 04 (4-fluoro-benzoyl)-piperidin-1-yl]-

%ﬁg§%?&4hé$}}k%%roagsgéoy;2 pi peridin-1-yl]- 15 ethyl

2- BerBohAq[ 3Pidioxadt 5- - yitras t 4-dRg4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
2- 4- fluoro benzoyl ) - pi peridin-1-yl]-ethyl
BRI

-acetan1de }- Acetic acid trans
(4- {Aee[tlé-a(:ld -tfdny 04-¢2-hériz-dlyloyoe-penpen) diiperidiy- 1} vl ptihyl }-

cyclohexyl car thyI ester; 20
ﬂ%%WSﬁﬁg%ﬁm?%ﬁfﬂ“%%% E'tlor o- benzoyl) pi peridin-1l-yl]-et
hyl N—t@ml-(dh&[‘fﬂ-%-ﬂuetoa\nrdeyl) phpetridang- yl] ethyl} cyclohexyl)-acetamide;

{ gt Sy iRl S L B ia oo BB ShiPerhsif cléiShenyy -

éd%ﬁﬁﬂé4 Fl uor o- 4- (4-fl uoro-benzoyl) - plper|d|n l-yl]-e
thy l tra S (40{9%ﬁ>ﬂ]1),10r0 4- nf%hqgrxoy b an8 %?paerrrlldm 1-yl]-ethyl}-cyclohexyl)-3-
methoxy-propionamide;

Trans N-(4-{2-[4-(4-Fluoro-benzoyl)-4-methyl-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-
methoxy-propionamide;

N trans -(4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
propionamide;

N-trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-2-(3-

methyl-isoxazol-5-yl)-acetamide;
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25 Trans N- (4-{2-
[ 4- (4- Fl uoro-benzoyl) - 4- et hyl - pi peridin-1-yl]-ethyl

w0 20y0hBIexyl ) - acetam de; N-trans PCT/EP2007/051160

(4-{2-[4-(2,4-Di fl uoro- benzoyli piperidin-1-yl]-ethyl
} cycl ohexyl) 3- net hoxy- propi 6ham de; N trans

Cy A | {é éﬁl 244 ?éfflddllf} 2n D Z]g%&)i(?\]@'t fr)gli 'Seﬁ{ﬁ}'—!:yc}/dh]eiﬁf—amydroxy—

pr opi on
éetta{rmldf:A (2, 4 Di fl uor o- benzoyl ) -pi peridin-|-yl]-ethyl

( 2 {@)OQG%LQ (4Df‘§f4 gf% %g%lhdz}%yq ?9%\/'1)pgllpc%dm ygle]thyl gysfohexy-2-
}nedyxz(lmllnepayham@e(s met hyl -i soxazol - 5-yl ) - acet ani de;

Y/
Y0 OIS0 BT B efebi  co
$ychhekydhesepdiide; hlydr oxy- acetanide; (R)-NTrans
(4C§/ 1§I| %;?‘111 fg% {? [g‘ (f3 leoPc? g%rg%l g rﬁh%% dl qL §1] kil ey Bl ¥y -
Eutasmnylboxy N-t rans

(4 2o bt LI OrOr hERRid 1B RS Sip rdin Y- Bl

cyc
Q)&ﬁ:lo[llzx;{l)qraQGZﬁamldE‘} f 1 uor o- benzoyl ) pi peridin-I-yl]-ethyl

! 4°y§3t?§1%§ﬁ'{? 4f §t4¥)fgﬁiz“8§? beiio % ChiPRIARM; yli/\'l‘e iyt EI%P?X}II) 2-(3-

ﬂﬁthdkaﬂo@dtwhﬂ})l)—mdb de; N-trans

b e AR AR ko
eycBdiaxyl)-aceyarhidey ans o

t(iA]f l{l% t@ans&cl{gﬂhg(ﬁcglﬁg{:ole# ;Huoaoe nzowml érﬁds%q—llg%lflﬁétlh_yﬁl cIShexyl)-
bkﬂt—y{aﬁ’ilﬁé (2-Cnhl oro-4-fluoro-benzoyl) - p| peridin-1-yl]-e

t hyl Y ) but r.am. d )
(& (OB KRR CE ey y ity rpeighens-2
l(:%::}d{pr(}pﬂ—}a?étmhﬁiew )-2- cycl opLopyI acet am ded N-tr alns
0 nzo ridal - -.e

iyl Srpar R ST SRR PR R et deiBhensy -
p#bp{éhahﬂdc(z Chl or o- 4-f | uor o- benzoyl ) - pi peridin-1-yl]-e
thyl . }-cycl ylh) ~3- thoxy: pro onam
(P e Ror T S BRSSD PR e S Rpeighens-3-
tleyHoxy-peyeibohieidg] ) -

N-trans (4-{2-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-trans (4-{2-[4-(2-Chloro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-acetamide;

N-Trans (4-{2-[4-(2,4-Dichloro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-Trans (4-{2-[4-(2,5-Dichloro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N-Trans (4-{2-[4-(4-Fluoro-2-methyl-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
acetamide;

N- {trans-4-[2-(4-Benzoyl-piperidin- 1-yl)-ethyl]-cyclohexyl }-acetamide;

N-(trans-4-{2-[4-(3-Chloro-thiophene-2-carbonyl)-piperidin- 1-yl]-ethyl }-

cyclohexyl)-acetamide;
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acetam de; 25 N-trans
(4-{2-[4-(2-Chl oro-benzoyl)-piperidin-1-yl]-ethyl

w0 20y0hBIexyl ) - acet am de; N-Trans PCT/EP2007/051160

(4-{2-[4-(2,4-D chl oro- benzoyli piperidin-1-yl]-ethyl
}-cycl ohexyl )- acetam de; N Trans

(f‘cé r;él né% ? @ (gshdggl[%i)% Iﬂﬁ@é}géﬁl )zr&r%{)h)dbﬁbehaﬁé' 15Btdmh)-
Q}d:lO[hZX:fl)!lra(eﬂarﬁid@Dro 2- met hyl - benzoyl ) - pi peridin-1-yl]-e

t hyI n(-zt ?|40{?per4 u&%etth?cmh%ﬁe 2'%afl{0tngfﬁn1§ipé1d1{121 yl]-ethyl}-

c}@memﬁ)&ﬂgdtz}malcet am de;

N-(trans-4-{2-[4-(3-Chl oro-thi ophene-2-carbonyl) - pi per
idin-1-yl]-ethyl }- cycl ohexyl)-acetam de; WO
200710035 tiou 1RGN EREGeTY, Otlcbetpoundd ofNfo(mnkr($a) 4rd those compounds

- (B - thi Syl
ng%l(ﬁé‘ll 1}@‘5% %‘%ﬁ’éﬂé‘ggpﬁa gﬁa}ect%r Wlﬂ § RIRESI 0 yll
N- ( t Trans {4{2-24{ 4-Fuer &Hbeozayht ipephie neylP-ctat poriohpxybl-pebamic acid

1 di | thyl cyclo h exyl) - acetanmide. 5 1In a
%%p{i']%sﬁ a%nerrbodl ment, the conmpounds of fornula (Ia)
are ##Edwcyd@ﬂmna K4tg2- [wﬁbpm - (Rifluioso-BenByh I kperydin fleyl] -ethyl }-

h okl owi ng conpounds: Trans
?%%{?% lﬁ) %f% h{ij%ro benzoyl ) - pi peridin-1-yl]-ethyl
}-cycl ohexyl)-carbam c acid nethyl ester; and 10

4- Et hox

(a- (DT BB B ocimept s somnsngdy o opmala (are fhop gompounds

whyrein}R' is ¥ k-alkenyllor Chetiaani S([ibstlthtﬂ:da)ypayll foc wtaa’[ple the following

conmbo(gubnﬁgtPh mﬁ%f%%ﬁﬁfgig chg’ g{%f[ {r—lélln o( Lg 28215 2)1éq?k§nellyl] -ethyl}-
sychgiekglpvamddeby aryl , for exanpl e the foI | owi ng }- 15

conpound: 3-Phenyl - propynoi ¢ aci d

(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I1-yl]-ethyl

cycl ohexyl)-am de. Al so enconpassed by the conpounds

of f Alsmeheonipassearbey théeornpopuolsod orafuld dy anglthe cqrhpjund@oHformula

fRe N ~N R (-)

H
"'l N (Ib)

wherein A, R! and R? are as defined hereinabove for formula (I), for example the

following compounds:
N-{Trans-2-[4-(4-Fluoro-benzoyl)-piperidin-1-ylmethyl]-cyclobutylmethyl}-3-(5-
methyl-[1,2,4]oxadiazol-3-yl)-benzamide;
2-(4-Chloro-phenyl)-N-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin- 1-ylmethyl]-
cyclobutylmethyl }-isobutyramide; and
1-(4-Chloro-phenyl)-3- {trans-2-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-
cyclobutylmethyl}-urea.
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20 Owherein A, R1 and R2 are as defi ned herei nabove
for formula (1), for exanple the follow ng conpounds:

WOR00f/09BME- 2- [ 4- (4-Fl uoro-benzoyl) -piperidi PET/EP2007/051160

1-yl nmet hyl ] -cyclobutylnethyl}2§ (5- nmethyl- [1,2,4]
oxadi azol - 3-yl ) - benzam de; 25

. o e T8 s 1 KOG AR o

fdad 1- (4- Chloro -phenyl) - 3- {trans-2-

[4-(4-fluoro-benzoyl)-piperidin- [-ylnmethyl] -

cycl obutyl nethyl }-urea. WO 2007/@,935401

PCT/ EP2007/ 051160 -25 Al so enconp ® by the

conmpounds of Twrnula—l) ar he copfpounds of formula

(lc): OR O+ N A (| ONMherein A Rl and

R2 are as deﬁgﬂf above for formula (1), (keor

exanpl e the ol | owm ng conmpounds: N {Trans-2- [4-

(4- Fl uor o- benzoyl ) -piperidin- 1-ylnethyl]

- cy clyRRERPX | Rehi W ard3as definedBérBMbbove¥orZofthula (1), for example the

oxadi azol - 3-yl ) - benzam de; 2-(4-Chl oro-phenyl) -

fofowip compondy. £ | uor o- benzoyl ) - pi peri di n- 1- ylnethyl]

- CyNL {mam |[mhlﬁyd&roib%ﬁw)yﬁ@eﬂuﬁﬁ 1- ﬂnlglethyl] cyclopropylmethyl}-3-(5-
-N-{Tra (4-f1 uoro-benzoyl) -plperld?n- -

?PHB@ﬁ%?ﬁy”@QEF@b?&%§PH€¥%§F} benzam de; and 1- (4-

Chl 09.94-0M&@RBYpHenyl) N- {i’f@h@@s[élzﬂ ﬂuoro benzoyl) i)lperldm 1-ylmethyl]-

[ 4-(4- quoro benzoyl i peridin-1-yl et hyl
@V&H%%R%&Wq l?wam@§= 15 Al so enconpassed by the

u |
c:)g;) o0 éfm F4 (4-h @froebéna%g?g@%uﬁm F\éii*t%ethymnu a
@Kéopa%psd@ﬁﬁha@dwﬁémdﬁa@@ve for formula (1), for

exan‘pj(g CH6ro- by W. {‘E’ral@@ﬂ@%@%or@@eﬁ‘zoﬁ)t}ﬁﬁéﬁd\h—l ylmethyl]-

fl uoro-benzoyl) - pi peri di n-
$¥CL§%§%%}WI@Y1} urea.

o( {]

Also encompassed by the compounds of formula (I) are the compounds of formula

(Id):
Q N O
>7<3N/\/\/ \f (1d)
A 2

wherein A, R! and R? are as defined hereinabove for formula (I), for example the
following compounds:

4-Ethoxy-N- 4-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-butyl }-benzamide;

N-{4-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-butyl }-3-(5-methyl-[ 1,2,4] oxadiazol-3-
yl)-benzamide;

Tetrahydro-furan-3-carboxylic acid {4-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-butyl}-
amide;

1-(4-Chloro-phenyl)-3 {4-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-butyl }-urea; and

1-(4-Ethoxy-phenyl)-3-{4-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-butyl }-urea.
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N- {4-[4-(4-Fluoro-benzoyl)-piperidin-1-yl] -butyl

}-3-(5-nmethyl- [ 1,2,4] oxadi azol -3- yl)-benzam de;
wdedorabssar o- f ur an- 3- car boxylic acid PCT/EP2007/051160

{4-[4-(4-fluoro-benzoyl)-pi per%6d| n-1-yl]-butyl}-

am de; 25 1-(4-Chloro-phenyl)

{ 4 [ ﬁli&h (r EL&E{ ﬁF tﬁgglzeg%rlt)mf%nﬂgﬁ '§1dé ;?Tﬁn){éelltlpﬁtcwn}poﬂﬂgﬁs containing

[Mxpmpfoluud\‘r o-fhenuley (1) - (p)pdb).dlonand ¢iid) schipppkgniaicegnitivilisorders

%%PJII %%ﬁé%ﬁofm_/ EP2007/ 051160 -26 Further aspect of
esent 1 nvention are pharmaceutical conpositions

contai ning the conpounds of formulae (1), (la), (Ib),
(I c) Adwdhgriagpecs ehthg optseenin eention gthe ipvacesh feoihgenanufaptiere of

it At lof FdrRftla Aaf WideREq ARRE NG pIdIEsBEABAI reqcting a

tion I's the process actur
eonpouridy th¢ ffromtrlla (1a) as defl ned above, whi ch
process conprbses reacting a conpound of the fornula
IL N CANH2 II) whear ei n Aand R2 are as defined

her ei nabove, her i : c of the formul a
I11: 10 H@CR;A&ZI Il t he .p-r NHEI coupl i ng
reagent such as Obenzotrl azol - , N - (1)
tetranmet hyl uroniumtetrafl uoroborate (TBTU) in a

sui tabl e solvent |ike, e.g. dinethylfornmam de (DW)
or divbseaimeA pnd Rhareps deferedencodinabopase (e. g.
triethylam ne or diisopropylethylamne) to obtain a

Conp@mepwh hg afi@roMeBofrh@h IIOR O ON—~'"' H (1a) A
R2 wherein: Rl is CZ 6-al kenyl or C2 6-al kynyl

substituted by aryl, éO 16- al I&@I optionally
substituted by onetof| stit }s selected from

the group consisting of:
in the presence of a coupling reagent such as O-benzotriazol-1-yl-N,N,N’,N’-

tetramethyluronium tetrafluoroborate (TBTU) in a suitable solvent like, e.g.
dimethylformamide (DMF) or dioxane in the presence of a base (e.g. triethylamine

or diisopropylethylamine) to obtain a compound of the formula (Ia):

O 1
7—R
Q N
>7CN/\ H (Ta)
A R?

wherein:
R'  is Cy¢-alkenyl or Cy¢-alkynyl substituted by aryl,
or is Cy_¢-alkyl optionally substituted by one to five substituents selected from the
group consisting of:
halo,
hydroxy,
C¢-alkyl,
-CO(0)-Cy¢-alkyl,
Cs.10-cycloalkyl,
Ci.6-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,
aryl optionally substituted by halo or C;.¢-alkoxy,
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20 halo, hydroxy, d _6-alkyl, -COJO-d _6-alkyl,
C3_ |l o-cycl oal kyl, 25 C1.6-al koxy optionally

wGeugieissed by one, two or three halo or substPeTIERNODYS1160

aryl, aryl optionally substitsed by halo or

d _6-al koxy, WD 2007/093540 PCT/ EP2007/ 051160 -27 5

to 10 K : i tpte

G o al T T el Ry oI o SBURELE C1. S and

C3_ |o cglmnoaylkyl optionally substituted by one or nore

Ra, Xg,o 10 menber ed heterocycl oal kyl

optlonalcf suqb tituted by one or nore Ra, or is aryl

opt i onalasyo—sydmliﬁ apechably sebrsituwed hppee Ramole,s 5to

10 a
or %?‘{é%r 8q0hzg%n%quc[ﬂ tﬁl%@%él@dﬁ%h og‘ué@ tgirllgslgfﬁ?[g% g%{ of?@gr more R,
|nteprrEdurjdtoetlsmai}ysabstpaueébmoncoph@wR 10 car barmte in

a suit

o " ash BB B red bofGroafy Spr MM REABPLAC o B
triethylam ne or diisopr opyl ethylam ne) to obtain a
conpound of the fornmula (la): OR OCN~-~'"" H (la) A

R2 whieerevith arl Bofyants or NREIR!vennésrmiediaResuick ag-payp nitrophenyl

G _6z8hiNhte 3DY syh®leeb et T Jeie @m&hﬁfo‘fﬂﬁlam%e @MF) or acetonitrile
optional |y substituted by one or nore Ra; or is

10 nirtBe PEICNTEER Baspde-8aT iRinyIaEype gy ﬁmﬁqer%y}%h%@@@ {0 obtain a
at onecah pAahiest thé Rrinhe @&@rF bonyl group of (la) to which

Rl is attached, optionally substituted by one or nore

Ra, 20 or is 5 to 10 nembered heterogryl containing a
nitrogen atom attached to the ar bon oup of (Ila)

to which R1Qs at ed, opti bstituted by one
or nore Ra a desN/eB\ €0 ' t he conpogﬁg
obt ai ned i nt har pfraceut i calty accept abl e aci

addition saftR

wherein
R'is —NR°R¢, wherein R"is H or Ci.¢-alkyl and wherein R®is H, C;_¢-alkyl or aryl
optionally substituted by one or more R*;
or is 5 to 10 membered heterocycloalkyl containing a nitrogen atom attached
to the carbonyl group of (Ia) to which R’ is attached, optionally substituted

by one or more R’,

or is 5 to 10 membered heteroaryl containing a nitrogen atom attached to the
carbonyl group of (Ia) to which R' is attached, optionally substituted by one

or more R*

and if desired,

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

The preparation of compounds of formula (I) of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following schemes. The skills required for carrying out the reaction and
purification of the resulting products are known to those skilled in the art. The substituents
and indices used in the following description of the processes have the significance given

herein before unless indicated to the contrary.
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25 The preparation of conmpounds of fornula (1) of the
present invention nay be carried out in sequential or

wa@envmesgent synthetic routes. Syntheses of thePCT/EP2007/051160

invention are shown in the fo 2{_owi ng schenes. The
skills required for carrying out the reaction and

puri{.i ' . t i

hosin P fy°ind i Rl bh R BROGh e B S FRRRa b the methods
Binelt bdewulneliie methdtls ehshlin Wierrgamelse o Py dogons frtgghods. Appropriate
RABESS&RRIithAN §orl thE irkdi 8l {1 r&RN6E s@p Y SR kKROWHES Q:EQrsQI‘?EIQH&i in the
unl ;etss i ndicated to the contr V\Q 2007/.093540

ry. .
EE26 T E0 S oMLY theilahTp or ¢aeP B AR EM B methods

arfalé g’dhg‘tt% ale(rﬂlégh@(ﬁl;gim Uailiih wd baetahedd deycribee iﬂTﬁiféilaﬁi&s cited in the
I ven.hbel ow, { nmethods..al,ven I n. the exanpl es or

B aRE o ek S P ERo B o Cong t T ons

for the individual react ilon s% eps are known to a

per sbnthstgllavanig sohemias A, B and Rt anetab deperbedehrdreingbace

either commercially avail able or can be prepared by

met hods 5 anal ogous to the nreidheds gi ven bel ow, by

nmet hods described in references cited in the

description or in the exanples, or by nmethods ksown in

t he®art. "FrtHE f ol | owi ngusiche Sioy RL and RIlare as

descrli bed H¥FEPabove. chenen%MB@fé}gClN, LO 1

2

140 bar 3. (BCc)20 0
days 6 . HO —FE+oH4—Dl BA , HO
H 5 ~bNH 78CoB@HA -30% OB -75% O
Na( QAc) 3BH, D~RsZCl2 A b;gz? -90% - 7., 5- 6. S
CH2C12 AR F NH2 E . TBTU, DI PEA, NH i dj DI\/F,AJ\D
%por 0 0 7.R0001, Et3N, CH2Cl2 A c NH

~15% Na(OAc);BH, D

CH,CI,
o, ~90%

R
: 6. TFA,CH,CI,
A

O\ N\/""',

F NH, E O\
7. TBTU, DIPEA, jil
0”0

Q

R2

acid, DMF, ~60%

or

7.RCOCI, Bt,N, CH,Cl, 4~7

Heteroaryl or benzoyl-piperidin- 1-yl trans -ethyl-cyclohexyl-amides or trans-1,4-
cyclohexyl ethyl derivates of formula (Ia) can be prepared as depicted in scheme 1 starting
from 4-nitro-phenylacetic acid that was hydrogenated using raney nickel as catalyst. The
hydrogenation with nickel leads preferentially to the desired trans-isomer (according to
Journal of Medicinal Chemistry, 1998, 41, 760-771). Preparing the ethyl ester according to
methods known to those skilled in the art and described in the mentioned literature (e.g by
treatment with ethanol on the presence of an acid such as HCI) and crystallizing the HCI1

salt resolves the cis/trans mixture and results in the isolation of the pure trans amino ester
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Ib NH (la) OR 10 Heteroaryl or
benzoyl - pi peridin-1-yl trans -ethyl-cycl ohexyl-am des

w@eooro0gdsse 1, 4- cycl ohexyl ethyl derivates of POI/RP1087/051160

(la) can be prepared as depict in schene 1 starting
from 4-nitro-phenylacetic acid that was hydr ogenat ed

&ﬁ{)ﬁgen ?2&@%1{3 %ﬁ&' p@%%e%f% g%%%hsug}{‘% eEty Blﬁdtggcﬁgﬁ bPMe on the
presinse ko hase likaiethdimigetapd ageahstalikodimaghilanimgpyridine and
fReBEGT hitn dﬁ%tylé‘lﬁrmn?lﬁgl }?}Zﬂﬁ)de (Bﬂ?&l@‘H)nﬂl atnhc&) %ﬂ}yalte solvent such

ester accor |n met Hods _known to t hose SM
megneluene atyfg @&Véﬁ Fhrféédqhﬁdft G evhighngan dsaiged th%?lgtw@caﬂon on
{te. r@xtbyep Reeadtive atnivdtion FhliAgdle OWithheupstR6@0e@e®f] oReteroaryl

d lizing. HC1 I
PRLGIDEE DL RRGds Patnrath A ik abEor genih by metoas
{lssotibed ionmefefentdsebypuetbody dmsritadiimthie patent MO y20QEHQA3BAG! in the art
RGRE EPe%QIQ:y 923105 h'kﬁ 3lcﬁMr8ﬂ1|eglgtn§orl Bg Qﬁéﬂl th4hE B da rei%iucm g agent

prot cting group suc i car nate on
prebge sedupftrigeahaed orplkeride mlﬁgﬂmémfrwéla@r@ F@Hmlacpfyh@ Boc

gﬂdf&tl‘gé Bl)dnﬁgﬂ 4Ny Ed)rﬂhﬂ@nsamlh él% E‘iﬂiﬁirbéb@tl&\’a&@ or hydrochloric acid
iisoQ | al um ni um hy.
B naPIAP BeuiGH Phfft o2 LI 150 Cer e hpyie afeldsshe gans-amino
oyclodex il leeh yhindemedentdr ‘(\ﬂiﬂua]hy thaTHeorusdcbodriveshlt). The coupling of
d ! ;I{l%l(é:‘ﬁ}ltglomn 1&6? w1|t'hecar} yh{: U%IH%(CF%ECI'UCC': r\rllf(?rcaalﬁI avalfaglrf]: or accessible
b}" pethiodis desﬁtrlbtd nnepfv;meﬁeorlfmysnetheds ldmmmmdhahﬂtyls w1dely descrlbed in
S
?dtiu%t&gség @%@ﬁﬁ@fkb%&ﬁ%rﬂgﬁ% tloﬂ§ CELRRY, | Fﬂnctbonal Group

erenc |n this patent

h@&@n%ﬁadﬁdﬂwnsﬁ@ hayid C. hg Wien&esons, h&%‘é@fiﬁeNtY 1999)
hﬂck&mdie%b(ﬁﬁﬁlﬁ@%@ 8 @mgroyiln, Z’chéiugaigb of @iulpﬁﬁgr@g@htasuch as, e.g. N,N’-

G R

praflectobuentg(IRIA)UN denltdﬁe sbleem Gikelietd. dimsetbylfhmamide (DMF) or
Iiiro&% eglﬁ tﬂ@%ﬁ%%ég% 8@% g%sg ges E%g&g?ﬂ#&&é gré?%lagrogklgth%lamine) to yield
errspowrdnet famela/(le). is othikecasessansacihdhheridecspo labsh dg yised in the presence
&t ah%lse ké{_‘% %&ﬁ%ﬁlﬁ& & (fﬂéé:‘%i%bgzl&htyﬁﬁnﬂ_éﬁn QrsolV¥ah lﬁ&nillc@ﬂér@ﬁleth ane.

salt) e coupling of he”am'ne internediate F wth
carboxyllc acids (either co rcially avail able or
accessi bl e by met hods desc??gﬁgﬂﬁ$£references or by
met hods known in the art) is wdely described in 15
literature (e.g. Conprehensive Organic
Transformations: A GQuide to Functional G oup
Preparations, 2nd Edition, Richard C. Larock. John
Wley & Sons, New York, NY. 1999) and can be
acconpl i shed by enpl oyi ng the usage of coupling
reagents such as, e.g. N, N - carbonyldiimdazole (CDl)
or O benzotriazol- 1-yl-N, N N ,N -tetramethyl uroni um
tetrafl uoroborate (TBTU) in a suitable solvent I|ike,
e.g. dimethylformam de (DWVF) or 20 di oxane in the
presence of a base (e.g. triethylamne or

di i sopropyl ethylam ne) to yield conmpounds of fornula
(la). In other cases an acid chloride can al so be used
in the presence



of a base (e.g. triethylam ne or
di i sopropyl ethylamne) in a solvent like
wale@hesenet hane. Scheme 2 WO 2007/ 093540 PCT/EP2007/051160
PCT/ EP2007/ 051160 -30 R 1. _13% 1 A RbCON, Et 3N,
CHBCN A FR=Ha NN/ NHz (la)™ NHRb 2. ONO O Oor

b '’k R RAH CH3CN RAN O R Rb=H R \+.O DVF 4,1 0 O or

le%‘\gjfj NO~zz R AbNom (la) NH CJQE;ER I'n

ot'he eanplesthe'ln?erhé rate F can alsdo Yeagt with

an i yapat.e (wWhen—R=H—or—a>reactive int diat,

(R #H) such @ apprrepri ate conmerci al avail abl e @\
acid chlori ornig para nitro carbamate pfepared b NH
met hods known in the art or using 5 triphosgene in the )\ R

presence of a suitable golyent like, e.g. acetonitrile® Y

or (i chl,prehet hare @andllof base (e.g. triethylanine R
or dii s\qp/ro y]f%?%yl anitnef’ t bt.gi.-nMa conpound of the
forgula¥la) as descri‘bed on’the scheme 2 above.
Schene 3 WD, 2007/ 093540 PCT/ EP2007/051160 -31
or R~
1}1 C1-CHCL
b

1

O
| R
A)\Ej
N\/,[ ]
(Ia) NE
A
0~ N7

b
In other examples the intermediate F can also react with an isocyanate (when R=H)
or a reactive intermediate (R #H) such as an appropriate commercial available acid
chloride or a para nitro carbamate prepared by methods known in the art or using
triphosgene in the presence of a suitable solvent like, e.g. acetonitrile or dichloromethane
and of a base (e.g. triethylamine or diisopropylethylamine) to obtain a compound of the

formula (Ia) as described on the scheme 2 above.

Scheme 3
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O- N,.0 1. Raney-Ni ckel NH2 HO 130, 140 bar 3.
Qui nol i ne-4-carbonyl H chloride, hydrochloride 5 days

WELBNIBHPCL2 42% 0 HO 2. HCl, FtOH = 4. LUGH, PCT/EP2007/051160

THE/ water (2/1) """ N reflux ﬁ;f)rB 89%% G OHN O O

-30% O 1. Ethanothiol, BuLU met hoxyet hane, | h 2.

oxaIyI chlorlde sodiumethylthiolate ( O prepared in

pr evinols" $tEP™) , cHzC12 i R 78%ANHH- (\ _ Pd/C

S 0. }3,0,1?0“0 HN O~ S RECERE) 3BH, 5~N Fx3Si H

12 O dwsr | @ EQIE)GHzCI("IZ‘?a) aNH QPN In
enyl hre

so g—fﬁﬁ—pﬁ
glperldlnmﬁmy t hangne : D ééﬁHBEH%%%%Wed in'5<::>_HN N

Feducti ve an1nat|oﬁV§t sW th a n8%e el abor at edg o

al aehyde | _agcording t® scheme 3. W used ijn sone

cases the quinoline-4-carboxylic acid 1. Ethanothiol, Bul i

[ 4- ( 2- 0x0- et hyl ) - CyC| Ohexyl ] -am de. 5 The pr éﬁi@rﬁiljhnhodlumethylthlolate
of quinolige-4-carboxy|ic acid ( prepared in previous step 1), CH,Cl,
[ 4- (2- oxo- @tiyl ) -cycl ohexyl]-amide | is degcribedszon

schene ZASﬁatf;Eg from4-nitro-phenylacetic ‘agcid A

t hat was hydkQ atied as alr descri bed schene

1 US|_ng_r_ane;L_n|mﬂé\d e\ prep g ﬁWé“W@an - no
et hy|l NS A)eeii{ chlori & H3l rieady ~ar so descr
schelng; i h this caseThst#ado pefP8r m ng the

reaction with a protecting group installing reaggnt o

such as”ert-butyl dichrbonate the amine 10 or anine
hydr'echtoride>can reg i th qui noline-4-carbonyl
chloride in the presenc

O, a
(Ia) [ jLNH

=N

In some cases the phenyl or heteroaryl piperidin-4-yl-methanone D can be coupled
in a reductive amination step with a more elaborated aldehyde I according to scheme 3. We
used in some cases the quinoline-4-carboxylic acid [4-(2-oxo-ethyl)-cyclohexyl]-amide.
The preparation of quinoline-4-carboxylic acid [4-(2-oxo-ethyl)-cyclohexyl]-amide I is
described on scheme 2 starting from 4-nitro-phenylacetic acid A that was hydrogenated as
already described on scheme 1 using raney nickel and preparing the trans-amino ethyl ester
chloride B as already also described on scheme 1. In this case instead of performing the
reaction with a protecting group installing reagent such as tert-butyl dicarbonate the amine
or amine hydrochloride can reacted with quinoline-4-carbonyl chloride in the presence of a
base such as triethylamine in solvent such as dichloromethane to obtain trans-{4-
[(quinoline-4-carbonyl)-amino]-cyclohexyl }-acetic acid ethyl ester . Hydrolysis of the ester
function under acid or basic conditions such as lithium hydroxide in a solvent mixture
such as THF: water gives the corresponding acid G. The preparation of acid intermediates
in order to make reductions is known in literature (e.g. T. Fukuyama et.al., Synthesis 2000,
8, 1121-1123). In this case reaction of the acid with sodium ethylthiolate prepared
previously from ethanothiol and a base such as butyllithium in a solvent such as
dimethoxyethane yields trans-{4-[(quinoline-4-carbonyl)-amino]-cyclohexyl }-thioacetic

acid S-ethyl ester (H) that can be reduced with palladium on charcoal and triethylsilane in
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base such as triethylam ne in solvent such as
di chl oronet hane to obtain trans- {4-

WO ¢@paioyssho ne- 4- car bonyl ) - am no] - cycl ohexyl } - acECT/EPROT/a51160

ethyl ester . Hydrolysis of the, ester function under
acid or basic conditions such as l'i t hi um hydroxide in
{
4 cs)o?l?éél\sf %g% ﬁ%e&%&&y@f&ﬁ%ﬁ& @g él‘r{\%{ﬁ% ‘HQJ()#[Q& thg 8esired trans- |
flwin el dicatbegylicscidl 4or2dero- @tby B(@Ohféfc!ﬂrﬁtflilldﬁél) itkatieapp used in a

Faubiiveai@hi¥ich ¢Enda ra_ducﬁigl%g}fﬁt@ﬂcﬁﬁs Rldium %)Mb%ﬂﬁq? 'b§rohydr1de in a
In this case reactio

2000, , 11

salyet W‘?‘f?@&i‘iﬁﬁ@&WFf%?‘&fﬁ’é‘t‘%feﬁaléﬁél?%ﬂiumﬁﬁ f‘&a@ogfyhc acid (4-{2-
f4-optiedlvaeizbyppipeadina 1 §@seh gielclatexbitaiié {Thj.um i n a

sol vent such as di net hoxyet hane yields trans-

{4-[(qui nol i ne-4-carbonyl) -am cl ohexyl } -t hi oacet
ic acid S-ethyl ester (H) thggﬁiangbe reduced with

pal | adi um on charc and trlethyIS|Iane in VWO
2007/ 093540 PET ?%@07/ 051160 - a sol vent like

acet on nethyle oride (1 ture t 3O EIA "t he
dest Cld
[4-( ox0HethyIpI®ycIohexy tha%muamrbe k

used in a re--»FpXﬁ) nat| 53|ng a reducipg agent

such* 46" Sodi u ide in a solvent

such as dichlo pt hane to obt directly

trans- qui nol i neY4- cat’foxylic agid {2 Bpun

[ 4- (4-f1 uoro- be %.%L%MDIDEH é&ﬁ t Dyl \/O\H/Zk /'jr07(;
}-cycl ohexyl ) -am a) chene 4 Qluce
NaBH4/ THF/ Hz0 x.t 0 -,,/0 ‘OMuO 31 1f "1V I ILOH

O Na O K 0=5=0 O NaBH4/ THF, r.t O=S—O>%2% 88- 90%

trans MeOH H20 HCOOH (6.5) 45% H DI B O
crystallization H,, NYQJ 0 MOl Toluene OLl,O 0 Rz A

NH D D

NaCNBHj;, 1,2dichloroethane
~60-70%

(0] 2

R
TFA, THF
\/A / \n/ - ¢} R
I0) R!COOH, TBTU, A
DIPEA, DMF \/A H
N - N (0]
Aol
N (6]

J\@ TFA, THF
A wr

R°,R*N=C=0, CH;CN
(I

Compounds of the general formula (Ic) wherein R' is NR’R® or different from NR°R®
can also be prepared according to scheme 4. In this case the intermediate N used on the
reductive amination with the phenyl or heteroaryl piperidin-4-yl-methanone is prepared
starting from ethyl 2-formyl- 1-cyclopropanecarboxylate (88-90% trans isomer) that can
react in a reductive BOC amination (known in literature e.g. Tetrahedron Letters 42
(2001), 5093-5094) through the formation of an ai-amidoalkyl sulfone K using tert butyl
carbamate and anhydrous sodium p-toluensulfinate in solvents like methanol and water.
The a-amidoalkyl sulfone K is crystallized in a solvent like n-heptane to obtain only the
trans isomer. Reaction of the a-amidoalkyl sulfone intermediate K with sodium
borohydride in a solvent like tetrahydrofuran produces the trans-2-(tert-
butoxycarbonylamino-methyl)-cyclopropanecarboxylic acid ethyl ester L through the
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0 Rz NaCNBH3, 1, 2di chl oroethane -60-70% A H TFA, THF
1 NN R-1? R 0 RCOOH TBTU, (lc) DIPEA, DWW A H

W®@20Rz/093540 , / NuQ' . A Rb TFA, THF NO H N .., , PCI/BP20¥#051160

Rb, RN=C=0, CH3CN (lc) 0 Conpouggds of the general
formula (1c) wherein RL is NRhR or different from NRhR

. | e .
EA8a a0 BEPRPERCHSAAAR MR TSRy et B LMK S educin
agehhsitch@n qubﬁtylﬁ@mpﬁ@ﬁwyd@iﬂe h]@ﬂ%ﬁlgé}))in an appropriate solvent such as,

Q%F{%fdeﬁé Br 43 YC oVRt NRNANRE ydS MHARAEE be Bl@NitH¥t buAMation on the
ethyl 2-for rir%/l -1 - cycl opr opanecar boxyl at e@%?& 90% t r ans

PSOEP) Redystiveapinatigy et the gldghyesguith # webspitedphsnat ¢rdisteroaryl

f)ipggg\ilﬁ—i—gl—fgngﬂ‘%ggg&DQrﬁ ehegprﬁiﬁﬁé afesdient lied I,%Efd&h‘ﬂ&omethane and a
1), - . throu the 1o tl. o1 _an ..

A s aR TSP e Rt PR b PR YR fpdkee NaRmoval of
thelBodpootsctsedirann mdeohddivsuhditioat sucnassaflvershseticiakid in a suitable
Bbdad t{h a@néjg.%hﬁ{deld% 2n mgrln?eﬁiga'%ﬁﬁﬁglhyzls aSs‘a'llt)f tﬂgf%srﬁrl] kéhemel can be

crystallized in a solvent . ept’ane to obta
emipjed wigh carbapdiciagigrrasing Reeuitingeett sueheass) den erienaeyl-yl-
SN o me- b4 BERBRE i@ mKe bl b rs Bt teTBION @R Y dii k¢ dovet like, e.g.

ol vent l|ike tetrahydrofuran produces fhe
Wg‘ﬁ]gﬁ rwgﬁq}e_ (%M?’) Xr dioxanea}n the presence o ahbase (e.g. triethylamine or

Biikop x5t indany n@ i iallimedoiy oundy of fopiapaie aarebax W' iscmot NR°RS. In

G Y 234 Stk DUSRUEARE URLERATERRFRR ot it
isn¢yanate gicktieg thReduespoodingfcottppuatlhyf foastler(Id wi th a
reduci ng agent such as diisobutylal um ni um hydri de
(DI BAL-H) in an appropri at e gglyent such as, e.g.
toluene at -78 C gives the alrdenyde M which can be
used without purification on the next step. Reductive
am nation of the al dehyde with a substituted phenyl or
het eroaryl 5 piperidin-4-yl-nmethanone D in the
presence of a sol vent IikéquJJ‘/’m i chl or onet hane aqg a

tr

reducing agepnt such sodi i acet oxy porohydrigg rimue..
y%@wd@m?%m?dl\af) N “Rémpval of tHesBoc protective — »
gr oup funder %HE€i di c adhditi oAS“such as d rict-kuoF 0acgtisgeo, ot

aci d ihyg, suitabl e sol verft/Stghuas, e.§. THF yields .,
an i nteraredi ate (usually aﬁj 5&Pt3> t hat i n schenel

can b 84%
0 .. 0O
~ R~
\ \/ MsCl, CH,Cl,
o] O H 95%
o Hj ””/NT o 7< <%
0

Ms/O T 0

H
Hoﬁ .. N__o
g
S 0

RZ
A

NH
Ei,N, CH, CN, 80°C, 92%

R o,
A TFA, THF R
N\)j § S S— A i
S PR
N -

RxCOOH, TBTU,
(6]
l TFA, THF

(Ib) DIPEA, DMF
RYR*N=C=0, CH,CN

(0]
RZ
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Py
N . N N
e
(o]

(Ib)



10

15

20

coupled with carboxylic acids using a coupling agent
such as O benzotriazol-1-yl 10

WORN7Ab3SK - t et ranet hyl uroni um tetraf | uor obor at BCT/EBRDN)/051160

in a suitable solvent |ike, e. di met hyl f or mam de
(DVF) or dloxane in the presence of a base (e.g.

EL:’rggg%l g{ﬂl ?T%el(iilefaz ?&wﬂv\%g% {x‘zﬁ&%ﬁﬂ 08} l\ﬁﬂtbﬁ‘t\&)dg%) wherein R' is

b

OB RS @Qd\m@reen R hesa Nmﬂ-mrh@ a¢0ﬁf<bnm0h@rée Arélioi gl aig alkylation
2BPWsh GA W a%‘@géo dVl’éat\Jih g,ag}ou fReYeNsh @he)’do%lhiﬁh %ﬁaﬁﬂ’k@ This coupling
C

corres ondj hg ¢ s of ornula (lc)
R R IR R R e o
%cﬂ)b}dt}ﬂ)nhﬂly(l@pcz@l 1) o Hnlei BEdtHr b Gl cdmhler&ﬁlf‘avﬁlaﬂleﬁrans—
%%‘ae:%]&rbaxgﬁ:v alc_::}%[o%g]go 1 %%%)6%1_%(3 e tra 02
@y@o%@@h;ﬂﬂpyﬂobﬂahﬁtaﬂ@ax&h@ aid mdﬁl}d:bjgtel%@;lth 9]2@/& sefef a @@cm g agent
cfivas R bONN&%I‘IdAJ in al\gogeﬂt 1T o1 TG Hatid 3t tFCf¥ohol

%: DI PEA, DM-
functionality according to methods known to those skilled in the art and described in

literature (e.g. under Swern conditions using oxalyl chloride, dimethylsulfoxide and
triethylamine in a solvent such as dichloromethane) yields intermediate Q that follows the
same step of reductive BOC amination through the formation of an a-amidoalkyl sulfone
intermediate already described on scheme 4. Reduction of the ethyl ester S to the alcohol
T with areducing agent such as sodium borohydride and conversion of the alcohol into a
good leaving group ( e.g. conversion to a mesylate T by reaction with methanosulphonyl
chloride in the presence of a base such as N,N-diisopropylethylamine and in a solvent like
dichloromethane) that reacts in an alkylation step with a substituted phenyl or heteroaryl
piperidin-4-yl-methanone D in presence of a base ( e.g N,N-diisopropylethylamine ) under
refluxing conditions gives intermediates of structure N. The last two steps (removal of the
Boc protecting group and amide or urea formation) are the same that the ones already

described for schemes 1, 2 and 4.
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RORN=C=0, CH3CN O RR ARb H N N-f NR (l1b) 0 WO
2007/ 093540 PCT/ EP2007/ 051160 -34 Conpounds of the

w@enengdssd ormul a (I b) wherein RL is NRbR and (P@I/EP2007/051160

wherein R1L is not NRbR and mpeiein can be al so
prepared according to schenme 5 through an al kyl ati on
step with an adequate good | group installed on
the coupling partner. This g%@%#ggg partner T

(et banesul fonic acid tnans-

(tergl-b tox%carbonylan1 t hy Ig 2, cyclobut
ester)Tca be ot ai nedAfr n1the cbnnér0|al dvai
trans- T ghut.anedi car bo N6 acndmd|nethyl es

that,is redugced to the §rans-2 Filtration
hydr oxymet hyl - cycl obut anecar o@ i ¢, acid methyl es

P wth the use of a reduci ng ‘agent ‘Such as sodi um
borohydride in a solvent |ike methanol. Oxidation o&$ Na

the al cohol functionality according to methods Kffowh MeoH
to tho%e §yllled in the art a drﬁescrlbed in 10 | Y Extraction

l'iteraguese (e.g.l’hder Swern-C I ofg st Ng oxal9
chl ori netgﬁféulfOX|de and(triethylanine in a*
sol vent suckmas dlchloronethane) yl.ldgwjnternedlate N

t hat féﬁloms the sane step of” redygtd ve BOC ami nati‘on
through the formation of “&f*'& dn doal kyl sul fone
i nter i at e al ready descri'béd on scfiene 4. Reduction
of the | ester Sto the alcohol T with a reducing
agentAsu h as sodi um borohydri de and conversion of the
aIcohoI Mtdfa 15 good | eaving group (e.g. conversion
d%pmm§¥mgmouT by reaction with nmethanosul phonyl
c%ﬁorl i"n"the presence of a base such as

S | eth ne_ .an sol v lik
i chf bs Bh%ﬁ&yd&wrpﬁré{f iperdipg 5@%13?@&5&@%6%6@%%‘”11“6 R’
vigitifieOBlas thie pudpackdpfeediin gab sﬂﬁinﬁir ®atd/following a process also partially

e t hano esenc f a.bas e. .
Rkt odialys SRR Re oo IRRRsBon r eBREpl pEpg vene
gmzelsbrlonn@er mreUc atee@cobf sbasgdike trwln\jzlarﬁhle Withser witows nep@lyst such

L S%HRJ ocﬁ)(ie hh&oRR a@étghﬁﬁfe'u@ﬁ}l ggrt%geﬁﬂge Chg 88°C gave

urea orna ILon are e sane nes a

egaredpe . éliitf%@r‘?élﬁﬁ§f hronzldeﬁualaha mﬂm/tbghea@e 3¢ (1-benzyl-
Pt iER2091 L A5AI&G0- pired D) -SeBRIRONG cBn Be ecombliBi using bromine under

reflux. Treatment of the alpha bromo ketone X with sodium methanolate gave 6-benzyl-2-
(4-fluoro-phenyl)-2-methoxy-1-oxa-6-aza-spiro[2.5] octane (Y) that can be hydrolyzed in a
solvent like ether under chloridic acid treatment to yield (1-benzyl-4-hydroxy-piperidin-4-
yl)-(4-fluoro-phenyl)-methanone (Z). Removal of the benzyl group can be performed
under hydrogenation conditions using palladium as catalyst in a solvent like ethyl acetate
and methanol to obtain the desired (1-benzyl-4-hydroxy-piperidin-4-yl)-(4-fluoro-
phenyl)-methanone (intermediate D). On the last hydrogenation step the reduction of the

ketone can also be observed and the diol compound can be formed as a side product.



A BnBr A Brz, CHC13 A6 NH Et3N, Nal Nreflux N v

CH3CN WFiltration X \ | 80%\ 74%McCOH | Op_H
wazdoragtsion AcOH HCl, Et20 A bl ,H2/ Pd O O N PCDER2095051160

y recrystallization |l / HpsH OO A NH could be

present as side product The phenyl or heteroaryl

pi peri di n-4-yl - met hanone D i di ates where R2

signifies OH can be prepareggggégfding to schenme 6 and

follow ng a process also partially 5 described in

literature (e.g. patent DE 25365103). Introduction of

a benzyl group using benzyl brom de in the presence of

a jpase |ike trlethylan1ne Wi t hpork, (isd iout  a catial yst
8 gwupum i odi solvent |ike acg Ie

usi ayferperature suchlas 80 C gave internediatg W,

| ntroduct #oh of bromi de i n7alyha 7%gstion to the j( ;KL
ket one of “{:&¥benzyl - pi per | di n-
4-yl)-(4-fluoro-phenyl)-nethanone can be acconpllsh

usi ng brom ne under 10 reflux. Treatnent of the al ph
bronp ketone X with sodi um net hanol ate gave 249 TFA, CH,C,
6- benzyl -

(4-fl uoro-phenyl)-2-nmet hoxy- 1- oxa- 6-aza- spi ro[ 2. 5]

octane (Y) that can be hydrolyzed in a solvent |ike

et her under chloridic acid treatnent to yield ¥

(1- benzyl - 4- hydr oxy- pi peri di n- 4- A
yl')-(4-fluoro-phenyl)-nethanone (Z). Renoval of the NH
benzyl group can be perfornmed under hydrogenation D

condi tions using palladiumas catalyst in a sol vent

| i keTré piydn yR&ieti cdrBar 11§1 aln&inmeylh@e@ﬂanbl@e pbﬁt@hﬁedlﬁt@s where R
| - 4- h ridin-4- 4-fl uo

d d.(1-
5 E}E@Iﬁéﬁe% ﬂlsfgm%ﬁt' é:ale bﬁ{)@p g?(ggﬁ)g to éﬂle e | heny{ or heteroaryl

pmehmb@eéhat methasbepmiighe be @dm,tecttécbﬁrsoﬁwth heuitidde pmeecmaa group such as
£y R G0 3 CAIRBLY B2, D o
regr@aved under condltlons known to those skilled in the art (e.g. treatment with an acid
such as trifluoroacetic acid in a suitable solvent such as dichloromethane). The
10 introduction of fluor can be performed by deprotonation of the corresponding carbon in
alpha position to the ketone by treatment with a base in a suitable solvent under anhydrous
conditions (e.g. potassium ter-butoxide/ t-butanol in DMF) in the presence of a
fluorinating agent such as N-fluorobenzenesulphonimide at a temperature from 0 °C to
room temperature to obtain after the three steps the aryl-(4-fluoro-piperidin-4-yl)-

15 methanone or heteroaryl-(4-fluoro-piperidin-4-yl)-methanone D.

Scheme 8



Schene 7 0 0 0 tBuOK, (PhSO2)2NF F A (BOC)20 A A NH

EENS N / 0/' 60% N / , CH3CN OO0 AA AB 74% TFA,
WERRTh3S® F A NH D The phenyl or heteroaryl PCT/EP2007/051160

pi peridin-4-yl -met hanone D i n_tg,y_msdi ates where R2 5

signifies a fluorine atom can be prepared according to

schenme 7. The phenyl or heteroaryl

pi peridi n-4-yl - met hanoney @aght be protected first vvlth

a suitable prot ective grgam&whu Afo) 6@c

tert-but oxycarbgnyl groupFwhich, after introductp

the hlgio szn& aog%pn be—rermpved—under conditions

known to those skiNJ®d in the art (e.g. treatment wit

an acid such as trifluoroacetic acid in a suitable

sol vent such as dichl oromethane). The 10 introductkedchc,

of fluor can be performed by deprotonation of the

correspondi ng carbon in al pha position to the kelone

by treatment with a base in a suitable solvent undey

anhydrous conditions (e.g. potassiumter-butoxi dgﬁl\b

t-butanol in DMF) in the presence of a fluorinati‘ng

agent such as N fluorobenzenesul phoni nide at a N

tenperature from0O Cto roomtenperature to obtaip

after the three steps the

aryl - uor o- pi peridin-4-y 15 nmet hanone

het eT%%\lenyl %r411qt¢r96rﬁbplsﬁr¢f€flrﬁdVlnmathgpynq@tlﬁteaﬂ%ﬂ%@ebwhere R’

SehiesEa &eﬂ’@l %@@ﬁ{e@@:ﬁMﬁcyP@ﬁﬁ:’&@Q)yp@@hl&paccor:ﬂYn Ad scheme 8 with a

ée(@f%ﬁﬂ g c'q%pﬂrq g IFé%Ct on where a Prd%tomo ex cagalyzes tﬂe ac;‘rll\atlon ofAboronlc

5 acids with carboxylic anhydrides obtained in situ using pivalic anhydride that reacts with

h “Boc

the corresponding N-Boc-4-methyl-4-piperidinecarboxylic acid and using the
corresponding phenyl boronic acid. The tert-butoxycarbonyl protecting group can be
removed under conditions known those skilled in the art (e.g. treatment with an acid such
as trifluoroacetic acid in a suitable solvent such as dichloromethane) to obtain after the

10 three steps the aryl-(4-methyl -piperidin-4-yl)-methanone D.

Scheme 9
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het eroaryl piperidin-4-yl-nmethanone D internedi ates
wob@reoR2 signifies a nethyl or other G _6-al Rg1/EP2007/051160

groups can be prepared accordi to scheme 8 with a

car bon- car bon coupling reaction where a Pd conpl ex

cabal,yzes the acylation of boronic 5 acids wth

ca lic anhydrldes obt ai ned in situ usifg pivalic
ahhy rilde. tshat react b Eﬁ_jﬂﬁﬁiiuresponﬁﬂjgi? 0
Hret hyl - 4~ pitperdi necarboxylic acid a i )LO
the correspondi ng p | boronic acid. The
tert-but oxycarbonyl protecting group can be (&foved
under conditions known those skilled in the~axt |(e.g.
treatment with an acid such as trifluoroacetic|acid
in a suitable solvent such as dichl oronet hane) %o
obtain afé¢er the 10 three steps the aryl-(4ynethyl

N
H

- pi peri diJaj~yl ) - met hanone ..., Scheme 9 WO 2097/ 093540
PCT/ EP2007/[051160 -384 Re_O Rz A DI PEA, Nal CN A
0O O+ Brw A%

TFA, CH2C1 NH,
A 0 R1000H AON I k EIN ~~H%§[ @\gTU Et 3N 2 (Ald) AD

(0]
R2
A (0]
N J\ R’
\/\/\N N
H |
R

(I1d)

Compounds of the general formula (Id) wherein R' is NR’R® and compounds of
formula (Id) wherein R' is not NR’R® can be prepared according to scheme 9 with a
compound D phenyl or heteroaryl piperidin-4-yl-methanone that can be alkylated with
4-(Boc-amino) butyl bromide with the use of a base (e.g N,N-diisopropyl ethyl amine) in
an appropriate solvent like acetonitrile under refluxing conditions. After removal of the
amine protecting group ( in our case the Boc group) using acidic conditions (e.g
trifluoroacetic acid in a solvent such as dichloromethane) and as already described, the
amine intermediate can be coupled with carboxylic acids using a coupling agent such as O-
benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TBTU) in a suitable
solvent like, e.g. dimethylformamide (DMF) in presence of a base (e.g. triethylamine or
diisopropylethylamine) yielding compounds of formula (Id) wherein R' is not NR’R® or in
other cases with an isocyanate yielding the corresponding compounds of formula (Id)
wherein R' is NR'R".

Scheme 10



Alb GO'"~\NNRob HR (Id) Conpounds of the general
formula (Id) wherein RL is NRbR and conpounds of
wo eoomd34q | d) wherein RL is not NRbR can be prBQOERERIH07/051160

according to schene 9 with a nmpound D phenyl or
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use of a base (e F\I—dl i sopropyl eth in an

a&ppr opy,i ot e sol vgnf Zf I kegi@ce ,,pnl rile g?ﬁier r efhuxi ng
condfi ti @wAfter—reﬁwal m ne—protect | g~
gro@ ( KHCAEE t he BocQgro Hﬂg acidic

conditions (e.§ trifluoroacetic acid in a solvent
such as di chl or onet hane) and 85 al ready descri bed, e
am ne internedi ate can be coupled with carboxylic

NHAc

acids using a coupling agent such as 0 10 Swern
benzotriazol - 1-yl-MyN, N, N -tetrarret hyI ur oni um

tetrafl uoroborate (TBT in asuita |q/ent l'ike,

e.g. dinethylfor ( in pre

(e.g. triethylanine or Sopr OR | et F'él?r“f’?fgne

yi eI di ng conpounds of forrru a ( V\,here‘ RT is

NROR or in other cases with a ate yi el di ng NHAc

t he correspondi ng conpoufids of for rrul a (1d) wherein AG
Rl is NRbR 15 Schene 10 WO 2007/ 093540

PCT/ EP2007/ 051160 - 39 AcCl, Et3N LiAIH41 THE EtO

(I CHRC 2 EtOY/P,,.0 OC 30 HO O 0 NH2. HC1 aNHAC NHAc

AE AFE  Swern.A Na 3BH , 2-di chl or pet hane H AH
R?—?&’é? agjdan ﬁrlvaﬁ}agsgq%trﬁgﬁuae %%‘1 @8 %8 EPR\FAtn ¥ greppred according to
sthemetlOserdds ftan dompoany Bnileatdaytiqr @qaﬂeﬂ idotes ii afirst etep the
?f&ﬂﬁl%ﬁt g‘pco% 'ild@wftﬁ %&Pﬁ’lﬁ?‘&%ﬁgﬁ: ahbas§s11tcﬁ a5 [5{ &21{1 a osglvent such as

ce I n
Gblnﬁb ltm dbtlam/w tcmlmmli dfdoyres échBemtlan maher reageint such as LiIAIH, in a

E1Nt bieheh s 8N 098G o@8es a compound of formula AF. Among several
oxidation conditions known in the literature, the Swern oxidation (A. Mancuso, D. Swern,
Synthesis 1981, 165-185) of alcohol AF provides intermediate AG. Reaction of aldehyde AG
with an appropriate substituted piperidine in the presence of a reducing agent such as

Na(AcO);BH in a solvent such as 1,2-dichloroethane provides compounds of formula AH.

Scheme 11
OH
nBuLi, THF S
78 oG
R E A N
“Boc
AJ TPAP, NMO

CH,Cl,
or
MnO,, CH,CI2

HCI/EtOAc, MeOH

or
S HCVELO, CH,Cl, S
A nHo < R} N.

AL AK
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CH2Cl 2 to obtain a conpound of fornula AE. Reduction
wWth a reagent such as LiAIH4 in a solvent such as

wEkchesat O C provides a conmpound of fornmul a PET/ER0OTIEN1160

several oxidation conditions Myomn inthe literature,
the Swern oxidation (A Mncuso, D. Swern, Synthesis
O
é i){o}n’é(géoo #gﬁ%%ﬁg %h&%% 1i SAEbsﬁ) rﬁ?ﬁgérl] ggﬁnéu%gtﬁhf@th%&)ﬁelﬁ@group can
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di chl or oet hane rOVI ounds of
@c‘rgf@ rii %ﬂtﬁm hege gpfprmu &r&é emqlpwte%ﬂgu @@se Sssle: as n-BuLi
R dNdBeat AlchAd THRARA DR d Wit @ f3rm gr pipdrifine-CHdBod ylidacid rert-butyl

S SLRGy a%%%"iﬁ%k“\%ﬁ%@%‘é@%&% e Bl S PO Aich

red@enCosmeb unts eadm plorTAAPANMO wh ¥ An iasobveistiosh ag UHedl: affords a
étoH@&lﬁgg‘fn %g@%réﬂhgﬁp@yéon?o%ﬂﬁ of ?d}mLQ@ARrv%mﬂsgci@%ch as HC1
escrl ch usi ng

pfifqydp ae@rﬁpqulyl offarmplaed- 2- yI - met hanone of formula AL

as internediate D. The preparation of internediates of

fornmula AL is depicted in Schene 11. A thiophene of

formula Al can be deprotonated with a base such as

n-BuLi 5 in a solvent such THE ,and reacted with

4-forny|-piperidine-l-carbo§§¥g§1§cid tert-butyl

ester to obtain an al cohol of formula AT. Oxidation of

an al cohol of forrmula AJ with reagents such as for

exanpl e TPAP/ NMO or Mh02 in a solvent such as CH2C12

affords a ketone of formiBaliAKIF Fred ment of a

conpound of formula AK willt INGR.B: d/& et as Hel  PH
af f ac of f orirBeiAIHF, 148°C S
iv. aldehyde F \ |
N\ o N\
Boc

Boc o

AM

A compound of structure AL (Scheme 11) where R equals 5-fluoro can be prepared
according to scheme 12. This method consists in the subsequent double deprotonation of
thiophene with a base such as n-BuLi in a solvent such as THF and reaction with a
fluorinating agent such as N-fluorodibenzenesulfonimide after the first deprotonation step
and 4-formyl-piperidine-1-carboxylic acid ferr-butyl ester after the second, to obtain an
alcohol of formula AM.

The ability of the compounds to bind to the 5-HT,s, D3 and D, receptors was
determined using radioligand binding to cloned receptors selectively expressed in HEK-293
EBNA cells.

Membrane preparation for human D, human D3 and human 5-HT 4 receptors

HEK-293 EBNA cells were transiently transfected with expression plasmids encoding
for the human D, or D3 dopamine- or for the human 5-HT,, serotonin receptor,

respectively. The cells were harvested 48 h post-transfection, washed three times with cold
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Schenme 12 i. nBuLi, THE, -78 C O ii. FN, SO2Ph)21 -78
C>t OH Siii. nBuLi, THF, -78C S + Hiv. aldehyde F

woR®eo9INiBoc AM A conpound of structure AL (BCHEP®07/051160

11) where R equals 5-fluoro cap be prepared 15
according to schene 12. This rre]t hod consists in the
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f d [ 0 0 I
O R AP T oo b et BB Gen PR,y Blovt DT fphlvas further
B8upedddRinr 2 smplianslwas of getcetdri hetMukisidCt adffed ¢ogaaining 0.1 mM
I S e .
BREAR% 1 2RO SRERR LA SR Ko SRR (hR. he protein
ShterituofathisDBoraogenhigmams detéfMpAed eatbpthe rBio-FadHBKadf0R1) Protein Assay
celd e ' C i . .
ARl RodREE AN U Bt oh, SPIBhPTARR RS By he nsppyetions of the
thapafrcuesr wingf @ammbelohulirams the kfAgAardeThis doinmv geete phostpred at -80°C
e ivel el. re harvested 48 h
%lo%ﬁgg {rséar@ft %%Weﬁgﬁf&%%??%g@? t|r0elgset imes with cold WO
2007/ 093540 PCT/ EP2007/051160 -41 PBS and stored at
Ra@iclipmddnndiog usey cofingiguel | et was suspended in cold 50
mM Tris-HC1 buffer containing 10 M EDTA (pH 7.4) and

RoTDAEH 6 e By B0 SIS, e R i sy
denihi JLgdd Tos FEL 48) 000 NeCY oM MaQlail midt EIATA, 3 md KCL, 1.5 mM
. ' 1 TRA -
b aP e PN YT SRICL o) TR ML (M FEFTA, piir
h@mpge’mfi@gewithsa disdyteon Tori 20361 $eet atv\@%O@mwpmeand adjusted to a final
SRR BT 2 eSO Bl L ERATE g s g st 5

haoporspezackl th a Polytron for 20-30 sec at 12.000
rpm The protein content of this honpbgenate was

L R N CE NG ——
biadinfde MeRtrits e rcObattddh d raraduinae bUI0Brul waihngfigANidcen tration
0 B SR B EEETE) SRt s 05 v
[?H?-spﬁ)%ﬂc'br@ fog @ chnkdi Dﬂhw[@ﬁﬂ@arﬁ&ﬁw FdriPAT,,) and ten concentrations of
test compound in ranging between 10 uM —0.1 nM for 1 h at RT. At the end of the
incubation, the reaction mixtures were filtered on to unifilter 96-well white microplates
with bonded GF/C filters (Packard BioScience, Ziirich, Switzerland; preincubated for 1 h in
0.1% polyethylenimine (PEI) in assay buffer) with a Filtermate 196 harvester (Packard
BioScience) and washed 3 times with cold assay buffer. The nonspecific binding was
determined with equally composed reaction mixtures in the presence of 10 uM unlabelled
spiperone. Per well 45 ul of Microscint 40 (Perkin Elmer, Schwerzenbach, Switzerland) was
added, plates for sealed, shaken for 20 min and counted for 3 min on a Topcount
Microplate Scintillation Counter (Canberra Packard SA, Ziirich, Switzerland) with

quenching correction.
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15

Al'i quots of nenbrane preparations were thawed at RT,
resupended in assay buffer (D2, D3: 50 nM Tris-HC1,

waz2e7odskecC , 5 nM MgCl2, 1 mM EDTA, 5 nM KC1, pAT/EP20W/051160

15 CaCl2, pH=7.4; 5-HT2A: 50 Tris-HC1, 10 mM MyCl12,

1 nM EGTA, pH=7.4), honogenized with a Polytron for
ﬁgt&%@ 2GiAt 12.000 rpm and adjusted to a final

concen {lon of approximately 7.5 g protein / well

(D2, D3) and 15 g protein / well (5- HI2A),

res p@@‘t Cr¥ yalug i docindiplicass of fhP‘Pl}ﬁe(IKﬁf}Ofbf)f ¢dyepeting compound was

GRS, M S B Bt o GRS Rl e oo (o1
Q@m}speovﬁw/htoaalfhnx@dgm@ncsemlﬁ@t)xlé)ﬁ) (ofphadtig plog@erdwith the % specific

F%‘EIF%'S pl er one IIVQ %ﬁ%@ﬁaﬁhﬁgf&éﬁlg g\rogsnglefdgta lgéng Levenburg

Nraquiardt algaritBed. Tlhetsmlgbesntﬁ gofpetithor-pdysissaqdatiernused was y = A + ((B-

SPREAIASE STy OB CETRRYS A RLIR PHIGRDLY. b 1 e

msubaniyof, is ﬂh:'eIGSe a<ctts trenlogiosof mheecs)nﬂsﬁeatifoinl dféhe dorapeting Compound

U 14 A MU, ECSPRALAS 5 SROOR iy i
prsienicativan atdwhish 50% spacificObitdbngaifytbe higdiehgamd meas( @glyced) and Hill

' i f t il.1e ry )
H}gﬁ:ﬁ%ﬁ dw&lg de%%:l%lén\#ge Ii‘h@ Jﬁd\l{é’s{]ogg{agt %ﬁlﬁe\bﬁ fc}iﬁa%q asm g the Cheng
Bewsaff ehudtfoarKi T hﬁisddm@bb/&dﬁ i ehdoé bidi im theweosicerdmtion mif medioligand and
t. Leact .
K0 (ROHRL e RS 6F PG B 4E B [ 8oy dgierined by the
sn‘tuﬂvtlolu ostienn. 40 (Perkin El nmer, Schwerzenbach,
Swi tzerl and) was 30 added, pl ates for seal ed, shaken
for u
Vi or o7 ploRRa B L i iniEllof by LRORRLRLgI modylgtors of the
Em@uoohl 5Gi 1 zand| doiming tiPs ragepachinghic os seewin ovith WE activity table
6 at
FARRABEESAR STASTRRT L5510, 17 pe BLGMGELHLEN gy D
dopapent by reepioouied sewas exaamdmgfeue ¢ophpqunidly eﬁtherp@es%lt invention:
speci fic binding was cal cul ated according to the
J (((yl - non-specific)/(total
%”Lﬁv \,ntgﬂlﬁon speci fic))x100). G aphs were plotted with
the % specific 5 binding using XLfit, a curve fitting

pr Bzamaptet hat i tedativelly pl ot28 the data u# ng 23
Levenburg Mar quar dt al|gorithm The si ngl e site

AAIAMA

Ot ot allalybib cqfuati of—used—ywas y—=A+
% PR

(€

x/ €) D)) ere % <>pec i ndi ng,

| s the m nijnum Z/Z/l(gq thelg/éé%g6 ]Iéf/zf/i‘@ I C5
t

Oi/HThéD1 ogi 0o of the cloncentrati on of the conpsti
conpound and D is the |sl ope of the|lcurve (the I-rli!

Q Qy
L
>
S~
~
W

eeﬁ ICIIL). 1 IMTTTrcoS[Cc LUl o LULITT]T T CIU TTTTI UIL UT1
kdrh 1ent nati onzgat which 50‘\"}o§speci fic bi2r15di ng Qqf the41
rad| oI i gand was di spl acled) and Hill | coefficient] were
detke¢m¥ined. The affinitly constant (Ki) was cal cyl ated
usi ng the Chengp/gBsusof f - epyasd/inor K =13/269/777 4/11/677
(ﬂ L]/ Kd), where [L] is the concentration of
radi o % d and Kd is [the dissociation constant| of
t he rad| oI iigand at the [receptor as deternm ned by the
Example 46 50 57 58

Ki(nM) 15/2/30 29/2/288 53/21/1334 19/80/3542




saturation isotherm 15 The conpounds of the present

i nventi on are sel ective dual

nmodul ators of the

waernohmsikn 5- HT2a and dopami ne D3 receptors asPCTEB2005051160

shown with the activity table

ereinafter which gives

the Ki vaI ues in anor t he serotonl n 5- HT2a, dopam ne
_%![ iam ne—b2——+ cucpt ors—for—sptre C)\allpl esTof—the
rrpo%ﬁ“cg of the present invention: |Activity, t3gbl
Exanpl e 9 20 22 23 Ki(InM 6/2/106 18/5/586 15/ 4/ 149
72Esn7@e D3/ 5HT26! D2 Exjanpl e 629 33 25 41 7Ki (nM 72
32/ 8/ 450 110/ 65/ 1977 13/ 269/ 777 4/ 11/ 677 D3/ 5HT2A/ D2
Bxanphke 4615057 58—KiHrM—15/ 2130129/ 2288
53%%1\‘/})334 19/ 80/ 3542 WO 2007/ 093540 PCT/ EP2007/{051160
T23- D3/ SHZAPTRYBR Dl |o 6426499 7h ReHRY14 | 3912602133
I/ BAT2895 (4/ 26/ 3998 97/ 22/ 2714 39/ 26/ 2133
D3/ 5HT2A/ D2 Exanpl e 14 26 29 30A25 |Ki (nM 144/ 12/ 96
1A 684378145026/ 51285 D3/ SHP2ZAH-B2s Fxanphe 30AD5
30 n2$ 30A25" 30A36] Ki (AK) /8] 1117 9 5 47¢
207/ 25/ 1008 26/5/ 1285 |D3/ 5HF2A/ D2 Exanpl e 30A37 30A58
30AGMPDA64 Ki (nM 29/[11/ 2002 30/ 15/ 2070 19/ 5/ 888
19/ 13/ 625 |D3/13lfh2A¥P2 17/14/684 37/8/450 26/5/1285
Ds/5HT24/D>
Example 30A27 30A28 30A29 30A36
Ki(nM)
8/8/1117 9/5/470 207/25/1008 26/5/1285
Ds/5HT24/D>
Example 30A37 30A58 30A59 30A64
Ki(nM)
29/11/2002 30/15/2070 19/5/888 19/13/625
Ds/5HT24/D>
Example 34 39 40 42
Ki(nM)
23/6/192 2/3/1844 8/9/502 146/11/352
Ds/5HT24/D>
Example 42A7 63A14 65A11
Ki(nM)
86/26/176 44/83/8539 71/38/1447
Ds/5HT24/D>

The compounds of formula I and pharmaceutically acceptable salts thereof can be

used as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical
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Exanpl e 34 39 40 42 Ki(nM 23/6/192 2/3/1844 8/9/502
146/ 11/ 352 D3/5HT2A/ D2 Exanpl e 42A7 63Al14 65A11

wKeqonh)3586/ 26/ 176 44/ 83/ 8539 71/ 38/ 1447 D3/ SHICHEERD07/051160

The compounds of fornmula | and,pharnmaceutically
acceptabl e salts thereof can be used as nedi canents,

Feorlfad 08 SRR IRERM oAl LAGER L, e s, aascs

hardpadaoit gelsticcagaphdesa st ndst eneliions af suspersiaps. Hawevee, the admini-
f
gstgﬂf't{ghg:g{l %%%B Egte%%%ésiﬁ Et%ﬂy, %Ib Lr|1tetithg ﬁosrgf{ %ﬁéo%tﬁgig% by %Ql%nterally, e.g.in
Ehsrsfpﬂmsfimm@twh-l@wgugms the admini- stration can al so be
effected rectally, e.g. i n the form of suppositories,

or p?ﬁ@%rﬁﬁ@r’_fiﬁ of fruld lna QéemiFa{Hyi a@&eﬁ)gfbilé:’sglts thereof can be
sol ut1 ons e COﬂpOUﬂ O ormula”“l a

pregesserb with ipbainhacewicedp inehl, mosginicon dreardofarciars feethe production of
gﬁﬁ%ﬁ&%&ﬁﬁamr ]Ear Qtl'f@'{) nﬁé‘c‘?&%' & lst)érdhrbqrdte?vétﬂlgg gl%fgo‘f t% stefarlc acid or

ganic carri r the production o phar maceut i ca
s srarad iherike cuabe vsed, for example.aas sichors cdareirs/fat tapdss, coated tablets,

Hﬁg&% %Bd hggi gﬁ‘latﬁ%% s'ufés as%lthbl% carr e}ssfof' %ff lﬁﬂl% %gsenlés ai(ee for

cafi be use or e as such as car i ers

eabl e, yegataddt eids, t)vaitzﬁlseﬁass7 serrdfsagfé esd hqudd patydlsgeddbé hiee; depending

I t]

gl?g% a%?re fgmeexagml su%@t\rz/lfé& 3 aFn%rsﬁ ?ov\?ﬁ)g:@,g{sﬂ?lgﬁ?&tﬁ%deﬁ the case

sbmft-gbltmd ca'mdlels ISyithlele pmirtyrsl fer duegprodietibn loésoldégrerddgrups are, for
r

@% r\x;ll%r g sﬁlée}glsjef"rﬁ}edg%%u g#hghaﬁg fnd ﬁ)fe‘iﬁé A8 S, Such as
gledlatls, melyobpgmeecsl veSetiablablile anditheili&e.scah be usehﬂefor aqueous injection
Porh?t(iickhcsto'f %te?fsoﬁl%hel'lstaitg gfscoﬁ{b%uﬁ}{% SARRLRAT, Dffas 2 OB cfl ‘f%[ necessary.
sucrose, I'nvert sugar, glucose an
Buikedble (ﬁtdl]lﬂzl'v amssppm,tohemre fat cohgls naploalym Ihgrdeged oids; wlaxes, fats,
can be used for aqueous

%/eﬁljggl%: ?Jcinﬁr ]%Jlsg?ﬁ'?lsgﬁg ﬂl(l) llfl%at er-sol uble salts of

conmpounds of fornula I, but as a rule are not

nec ehséatdj«tion S nhabinecepsicalipeersurftoms supgodiin préseyagyes, solubilizers,

r 4.0 -
gtglgrﬁlf 7 t§1goz{|k@{1tlé Qﬂlalgllﬁe{g g{égn éo?oéralilt:éﬁﬁe(asfgfaﬁlﬁs?gﬁts for varying
thadistniooin praskiare, Mfmamsltlng agenpsmma_tia;dﬂmns. ey cooat@centain still
BESPRLYALLYSSy SlUP Ll Eers, | stabilizers, wetting
agent's, ‘enu frers, sweeteners, colorants,
flavorants, salts for varying 20 the osnotic
pr eséwm@ntlmﬁdff@ﬂ@,r, medikinen tagaraigingra cantiooril @afrrsula I or

i t Ut i .
ORI AL UL ERPHA b o
clon¢taif mme@ncmm apiks afpoegesy far theqroduction of such medicaments

Q/ﬁi'ﬂl %&E);Hsés }n >g}/n gﬁdﬁ%%? tn"f'&Jse %01’?1? bhgqd J}?#;I%?J la® Qldp}?arm aceutically

erapeuti ca rt exciprent are a
acceptable salts thereof and, if desired, one or more other therapeutlcally valuable

substances into a galenical dosage form together with one or more therapeutically inert

carriers.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/ kg/day being

preferred for all of the indications described. The daily dosage for an adult human being
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obj ect of the present invention, as is a process for
the production of such nedi canents 25 which conpri ses

weiong9isgo one or nore conpounds of fornula | OPCT/EP2007/051160

pharmaceutically acceptable spits thereof and, if
deS|red one or nore other t herapeutically val uabl e

SURPLE93 402 O 0 99500, 0 SABRT dn 7an0
d@g@géaman vary mnthln wide limts and will, of

cour se, be fitted to the individual 30 requirenents
I n_CRRlrBhH CHhAPIS atrolBed N EEAkr clblfa AR ntfn:
osage or 0 par ent er admnistration is
bet ween 0. 01-20 ny/ kg/ day, with a dosage of 0.1-10 ny/
K dNeRRIg¥8cednt&f erred for all of the indications
described. The daily dosage for an adult human bei ng
ﬁg 2qo / 093540 PCT/ EP2007/ 051160 -45 wei ghing 70 kg
Fngly |lies between 0.7-1400 ng per day,
preferably between 7 and 700 ng per day. The
f-alhlow NgraxaApPdd-(afmops-ben g -giperidint 1agi-etylledydhexyl)-
%&gﬁl nyention: Experinental procedures 5 Exanple 1
- -N-tran s- (4-12- [4- (4-flu oro -ben zoyl)
-piperidin-l-, lyl 1-cyclohex benzam de Internediate
tamadéate B- Ami no-c, cl~yl)-acetic acid ethyl est 10
Step 1. (4-Nitro-phenyl)-acetic acid (509, 276 nmol)
Was s AddefinbQeydlof byl v £@tis adid kihges@fr 22. 089 of  50%
sodi um hydr oxi de solution in 450nL dei oni zated water.
Qe clear yellow solution is transferred into a
%#%#—pressure autocl ave that it charged with 30g (511
nmol ) of water- wet sponge nickel catal yst. The
ulNdeo-puenylsactiahed (599, ddhewanald whs adided tye stiragddsoluteom df22.08g of

% %é&ﬁﬁh?ﬁﬂir&ﬁdé-go@ut@(ﬁf 1nvﬁ5bﬁlLrB/e%rﬁﬂi%H w&jcgle "[fh@ @feﬁu‘ &'ﬂow solution is

m xture 1S stirred and heat ed

traaterfgdnata %@ghmr%vw@t%wé wt étd:ha]igéﬁ t“é@ 39&&5 ]clhlﬁflt%)d"f water-

WBtdé@)E)n B hicked @ita]%tt 1nhe anetiheris FAwd( fiilslaemmmt@{] geh@d then
ushed

t Lo I 0
RO K Do 3 WRisepr DedthRongt e ket A AeHbo 125°C
foegiSk] Ati thattgat € aioocl:B30G avhledeventddranidroafgad umder mirogen with
BERRSUR 91 e R REy S ROEDRLL 2D i v
sibisigeni and, ten @desatrr@zeﬂlt@é hebargingd thavassed @éwatsﬁ@lo 13EC while stirring (a

FRREENM Hr&&fe of EIPYLH 1s%§jer(/éd)t HS/(?I% g&rﬂlrtl@H Hednkihhed fo@'SQiays to
to renove cataly renoval t he sol vent

&10°Er LRreauiagiaye; 1%1111%@016&@{1%&@ ‘ﬁﬁéhqdﬁi’lél? Pbeeh %‘E:fi ﬁh§ contents are
temeshed iah € Giltbred ithiroli pie ﬁnemild & @mo/vetcﬁtalgfm Apeir defriovall df@le solvent 74g

(%Scrggg: m)aterlanas ob(talnf':_(lil- ) The 1nfc'ermgd1ated is used directly in the next step without
purification. MS (m/e): 158.3 (M+H")

step 2

A solution of the Trans-(4-amino-cyclohexyl)-acetic acid obtained (74g, 476mmol) was
adjusted to pH 5 with 25% HCI. The mixture was evaporated to dryness and dried under
vacuum overnight. The residue was suspended in 146mL of a 6.5N ethanolic HCI solution

and 0.6L of ethanol was added to the mixture. After 4 h refluxing, the mixture was cooled
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A solution of the Trans-(4-am no-cycl ohexyl)-acetic
acid obtained (749, 476mol) was adjusted to pH5

WwWOowRdh/026% HCL. The m xture was evaporated to dPGTERE07/051160

and dried under vacuum overni ght. The residue was
suspended in 146nmL of a 6.5N ethanolic HCl sol ution

R e 1

PisHlErin @ﬂl/aogll treged Wit egiey and pedpdeveamght inahe rafitigesater.to give the
%sQ@%ﬁfﬁb[@E@ﬁeiﬂ) QJCMB §(§§ e @Ifj@s'fer\h%ﬁﬂiéﬁlorfﬁg?lg ¢§I €on the two

di ssal ve t tréate Mﬁth et her

e et aa%&eﬁpg% hich wré“ftﬁ@riraﬂl &irigt ynderovagiya. VRdm/e): 186.1
(viaps) ( 4- Ami no- cycl ohexyl) - acetlc acid ethyl ester
hydrochl oride (19.7 g, 32%on the two steps) as a

&7 §9ébd which was filtered and dried under vacuum
m;%¢é—ﬁw61.5(MHﬂ Intermediate C Step 1
Trans- (4-tert-Butoxycarbonylam no-c, cl~yl)-acetic
depd ethyl ester To a solution of
Trans- (4- Am no-cycl ohexyl)-acetic acid ethyl ester

TAan28 4 9ert-ButdBLdrboh Nam - ichkeQy paRkibana efhhd Bltdr,
di-tert-butyl-dicarbonate (2,206 g, | Omol),

50 8 R A Ui R HE S GBI et S5 iy £Gif! 28 2 7 mmoD. i
ddhledomdihene (msmmm taasbusyli dicagblorfase (BRO g Oimim ), @iethylamine

gd@%ﬁe i 'nﬂt A ﬁﬁn&fli/l&%@}o@gﬁtﬁﬁ%gg.oﬁﬁﬁnfégd%mé’éfﬁol)%ge‘?g Sdded. The

0 n was ex
mvethreowafrsﬁlrmémr Shmeil db kb fiisated gpyalstien ohtherrsaciien eWater was

M\@&H%ﬁd%é %1%@&&&%&&& Afee %e&&hmm&a&e&ﬁhy Mhe combined
fate, filtered 15 and eva oratg]H The crude produc

ct
%%mﬁ&%yeﬁ e Byshed ad L WiFD ¢4 BT S1agnesiurg splfate, filtered
Wld élfapbﬁlealn €heé cieildb ﬂocﬁl@eﬁ/@i Iﬁlr(ffbdZ)ythSBCEﬁorﬁaQo ghpey dn dlica gel with

Ogt}\llglf %:tgt% %to;?%) tgsr%vae { 0/%2 t}éc? E{%@uct(arsr{a%ite solid. MS
Un&ybﬂﬁhhﬁyﬁl)carban1c acid tert butyl ester 20 To a
solutlon of trans-

bert - But oxycar bonyl am no- cycl ohexyl) -acetic acid

R ester (1.04 g, 4 mmol), in toluene (10 nlL) at
-78C a 1. 2M s-lutlon of DIBAL H (5 |, nol ) in

- Wa) 2 . .A.. 1 \ Gt A= b 'Y= t '78C
untll TLC after O 5h |nd|cated conpletlon of t he
Teacdohaivon dataas-(haat-Bidegcahon flirainvotydlohexylwactic acid ethyl ester

hre i t.han

@ﬁ%£$ Igggp gwﬁgwﬁayers E%gg&g%kggpg?t(vaigﬁﬂgﬁgiE%hnL,6
bmagigin t@iuead woy edderhdhe siinmreswis sireed af i 18 €nadl Bhd after 0.5h
ﬁl\ﬂ?og‘t-érd%ﬁﬂﬂetigtﬁ%f%@f@ctﬂfno W‘%Fcér \)(/\@deH&?Qld tWE ts@lﬁHBn was extracted three
Furl icatiron on the next Ms (me): MEHF) .
IRee iR dlﬂ%hl@OeeqfraaﬁsThe(C@n{tznf[MQremlFi%rrs oveb%w&say yith water and

bﬁhep Qricd bﬂer]mitg@l@!;lufnadﬁlfat%' filydrdd &t BAPbGteACTHe ERIE product was used
t}lgut purlﬁ%atlon on the next step. MS (m/e): 242.3 (M+H").

Intermediate E

Trans-(4-{2-[4-(4-Fluoro-benzovl)-piperidin- 1-vl]-ethvl}-cyclohexyl)-carbamic acid tert-
butyl ester

A mixture of 4-(4-fluorobenzoyl) piperidine (0.850g, 3.4 mmol), Trans-[4-(2-Oxo-ethyl)-
cyclohexyl]-carbamic acid tert-butyl ester (0.926 g, 4 mmol), in 1, 2 dichloroethane (10mL)



30 A m xture of 4-(4-fluorobenzoyl) piperidine
(0.850g, 3.4 mmol ), Trans-[ 4-(2-Oxo-ethyl)-

wa@yooysxyl ] - carbamic acid tert-butyl ester (OPOREPTYN7/E51160
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mol ), in 1, 2 dichloroethane f4Or) WO 2007/ 093540
PCT/ EP2007/ 051160 -47 was stirred for 4 h at room

gﬁﬂﬂﬁfﬁﬁ)fﬂf L?h%Pga(?%? %%&tﬁf@a‘%ﬁ%‘&ﬁ%@?{rﬁ'&( 9&%&?01(;5%%% (9383 ¢,6

was ‘a e resu
el was 4dsied apd hasiesuliimg $q1ut11Q1’eW5T5LS@Ir efheli Paltaags until the TLC

Rl dofTpI@font dFehd R8&1IINOThe HiQuMd WiUNIB BN b&ﬂdeﬁfr@t‘éd to

and congentra ed to dryness and purlfled Wi dﬁ

ERPETAP O HEPRY VER cSlumLEhrgmatqgEanty léurzgcﬁgliz —CHCL,
/Mfe@i ((129:9). The priddie cpfi adivat wfslreaohc@mﬁtedab %weqm:g(ﬁ 15mheartbl, 93.2%

3.2 % | d) of l'i ght
yRTstF gt M 3 Y. ) ot er et ate
Trans {1-[2-(4-Ami no-cycl ohex. lyl1l
L -4-yl }-(4-fluoro-phenyl)-net hanone (could

be obtained as the trifluoroacetic acid salt) 10 1.4 g
@29 FQ?E[E_ Of cvclohexde | ]
teoalcheodtaxivibd as thanbﬁammacaac dcﬁ&;ﬁlt} but yI ester is
solved in dichloronmethane (30nL) and trifluoroacetic

4! 19 3, issmgn%itegfr(ﬂgz Q% (Q%él?%g%zgﬁggﬁ)le)ldﬁ?g yﬂa% Eelifexy)-

st1Tre mte
@rbwny agrlded- tuntyliekteyyis| S@V@&huﬁ dlﬂelomm@tmr@ (efmEaenediflyor ¢acetic acid

3 aﬁﬂ&f—‘ﬁ 0ACt(n.og AHIC bbﬁhﬁﬂ)‘i&d?ﬁﬂ@ nﬁ%r@fs @Mﬂe@&telto@ﬁletem-ﬂ&eature

sol vent _was_evapor at e |eId . (24. 4nmol

qg:rg]%lt NeHC Qs f;]@wg/oarqdad pﬂ plgvgsang é]éqjm%tkuﬁd:&racted w1th 3 times with
@iéhloﬁrd)rﬁéthh@d’larﬂi’bthﬂ%cﬂ@ét Tisd @P@nt W dvap&hted t3312120.812¢ (24.4mmol,

%%%H P 8F S VREE PSP Rl gl Whov RS2 BAh I eyt e M {m/e:
3332 (MyH™).-. cl ~yl)-benzani de 4-chloro benzoic acid
(O 014 g O 09 nnDI)

- phanyl)-methanone

70 nnnl) of N 20 ethﬁldllsogro ylan1ne were stirred
f*ﬁh@r% Renzgte asiH Yt 20084 mypol) oentl Hlehepertaiarnlel-divd- 1.3,3 tetramethy!
UFomism tdtdafluloZobo ke A2 2CY.09 AeXY hnd 0806WL]0.270 mmol) of N-

o By TrapBimibebiers el R SEOME BT S 368 hismpepaiure and

Adaed 1-[THé- Amxoueyelohversyl)s ethyl] gdpdrolin-242y1 }-bb fingroaphemgbrmethanone
T

QE@HS{] Plfiacid E"a?tv\g'o’@ﬁ geo M@ﬁqn?&ﬁ%ﬁg%c{]d%lieﬁl ééalrﬁé%ﬁ §t1réed for 12

e resi ano
b abm@ﬁatem%mrqp"{@ @thPWS?QHC%H@@é te |dmneﬁ?gam3| thpresidue was

fReRGFbAMdthid £ éﬂ‘@b@lﬁﬁed-r\bﬁh pRIFBIHCE HIPT 0ULQ€) sed phase eluting with
fracti ns wer eva orate angPreduced pressure to

JFetqndtr b/ pasT. qdR/oﬁihe Gtigng @’ef?seZaH‘PFBTC uggep reduced
Mesdund &)) yield D113 g(ol¥k Iaff) whiteatia n 0i0BYminol} 365 p M @ali¢ye471.3 (M+H™).
descri bed for the synthesis of exanple 1 further

%ggor&%% Vﬁls pég&(lﬁréjc?e%%gfe}:[iqg{w t%% ine[ﬁs:msr q‘@ﬁ&%?leﬁ%ﬂﬁg} de¥1%at1ves

ba\f@éqeﬁldmﬂmybq trom- thie uespectiyh dingrls) H b3t (ammineo-eyetb hiekd) -ethyl] -

D t
SASAPRY0o7yT APIREL 56 (RO EASRRARS il v com
examples 1 to 30A63



-48 Ex. No Systematic name MV Starting materials MWV

f ound

(MtH) +

Trans-{1-[2-(4- Am no-
WO edonph3540 4- Chl oro- N-trans (4- piperidin-4-yl }PCHEP2007/051160

{2-[4-(4-fluoro- fluoro-phenyl)

471.3 1

%a

cycl ohexyl)

benzoyl) plperldln 1 471.0 net none (trifluoro yI]

'Clllyl I bybl UIIC)\yI ) abcll € (J.LI U Dal l) (J.IIU Uell_alll UC

Bx.ld of syshengeinamaci d  |Ty@ns- { %rah%lg(xf}atémsm- MW  found

cycl ohexyl) -ethyl] Cycl opropanecar boxyl N

pi peridin-4-yl}-(4- 2 401.3 ilc acid trans (4-{2(atD

400 5 fl uoro- nhpn\/l \- (A-fl uono- hpn7nyl )- et hahone

(triflpuoro plperldln- 1-yl] -thmi%:ﬁ@@EAmmuac d

salt) @and cyclohexyl) am de Qy carb 0

xlic | g ns. (1;12- (4- A Cﬁ%&g)"’d‘y’? S e t hyl

cycl ohg 31 mD HIADP ‘Lpiperidlmmﬁiﬂh}404FGisoxa7ol-4

-yl met Bobdy)4-fbencans 561.7 flu g(ppﬁgﬁh - 562.8

(4-{ 2- [ BenlzBylh pyskidin-met|Fedne | (t rifluo 0))_. 47&3

benzoy ;1 J@{@g (é,gjoﬂ d-goet i c_acrdhangne) (tafeproy| |

~ethyl }YE 774" (3,'5] Buamtdand arcpanzam fle

i soxazp aﬁmyﬁﬁbthpxy) benzoic aci d

Trans-{1-[2-(4-Am no- 4-chloro benzoic acid

Trans-{1-[2-(4-Amino-
cyclohexyl)-ethyl]-
Cyclopropanecarboxyl iperidin-4-yl}-(4-
_YeOpIop " lacos | PP S 4013
ic acid trans (4-{2-[4- fluoro-phenyl)-

2 (é'l—ﬂu‘Ofo—benzoyl)— methanone (trifluoro
piperidin-1-yl] —‘ethyl}— acetic acid salt) and
cyclohexyl)-amide )

Cyclopropanecarboxylic
acid
Trans-{1-[2-(4-Amino-
' cyclohexyl)-ethyl]-
4(3,5-Dimethyl- piperidin-d-yl}-(4-
isoxazol-4-
ylmethoxy)-N-trans 561.7 fluoro-phenyl)- 562.3

3 (4-{2-[4-(4-fluoro- methanone (trifluoro
benzoyl)-piperidin-1- acetic acid salt) and
yl]-ethyl}-cyclohexyl)- 4-(3,5-Dimethyl-
benzamide isoxazol-4-ylmethoxy)-

benzoic acid
Trans-{1-[2-(4-Amino-
Tetéahyfro?zran““ cyclohexyl)-ethyl]-
carboxylic acid trans- .
(A-(2-[4-(4-tlnoro- 444.59 piperidin-4-yl}-(4- 445.3

4 ; ,
benzoyl)-piperidin-1- fluoro-phenyl) ‘
yl]-ethyl }-cyclohexyl)- methanone (trifluoro
amide acetic acid salt) and

Tetrahydro-pyran-4-




Tetrahydro- pyran-4- cycl ohexyl) -ethyl] carboxylic
acid trans- 444.59 445.3 (4-{2-[4-(4-fluoro piperidin
W@ 2007993540 4 fl uoro- phenyl)- benzoyl) - pi peri di NnPAF/EP2007/051160

yl]-ethyl }-cyclohexyl)- methappne (trifluoro am de

acetic acid salt) and Tet rahydro- pyran 4 V\D

2007093540 PCHEP2607+051166 T —49—carboxytc—agid

Trans-{1-[2-(4- Arino- N-trans- CéﬂJDX}[lE-aC{M ( 4-

cyclohexyl) -ethyl] - Hluoro-henzoyl)

pi peridin-4-yl}-(4- 505.2 504 ﬁanS{lp Per pdiifs- 1-yl]

-ethyl} fluoro-phenyl)-| cycl ohexyl) - 4 nmet hanone

(trifl ugr@a & ({4| {2I [:.AO{) met hyl - a(%‘{l?l&exﬁléleﬂh%]al t) and

benzan AL E ronet hyl ) |baezaic4ac

Tr ans- { 1VpR-Ponz@dno- N-sosans glﬁ-‘ qu L4yq cycl HARXY | )

et hyl ]plpeﬁcﬂlue]r gHitndpbyl ) - pip R4 y)l }-(4

?perl d éycﬂoh\él&l) get hyl f|l uor o- pmexydjon6 (eliflueid8. 55

419. 3 &}ﬁ% of Xt¥1|1) 3- net hanor %cétféra'cfdl HRY &g et hoxy-

acetic g sar pr opi onam de

3- net ho‘%&ﬂzﬁméﬂ& oni ¢ aC| d Trand-Quflporopethngl no-

N-trans (4-{2-[4-(4- cycl ohexylpkrngtibydid -

FI uor of benzoyl ) - piperi|din-4-yl}-(4 7 piperidinil

I-y1I] Fethyl}- 521.68 f|iuoro-phenyl)-_522.5.

cycl ohexyl ) -4- methanone (tri fﬁgﬂ%lségl'%q{%ﬁ’alln?%- 4-yl

acetic|lacid salt) and cyclohexyl)-ethyl]-
N-trans (4-{2-[4-(4- eridin-d-vil-(4
Fluoro-benzoyl)- piperidin-4-yl}-(4-

) piperidin-1-yll-ethyl}- | 41555 | TuoroPhenyD- 4193
cyclohexyl)-3- methanone (trifluoro
methoxy- acetic acid salt) and
propionamide 3-methoxy-propionic

acid

Trans-{1-[2-(4- Amino-
N-trans (4-{2-[4-(4- cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-4-yl}-(4-

; piperidin-1-yll-ethyl}- | . | fluoro-pheny))- 522.5
cyclohexyl)-4- ' methanone (trifluoro
morpholin-4-yl- acetic acid salt) and
benzamide 4-morpholino benzoic

acid

Trans-{1-[2-(4-Amino-
N-trans (4-{2-[4-(4- cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-4-yl}-(4-
piperidin-1-yl]-ethyl}- fluoro-phenyl)-

8 cyclohexyl)-3-(5- methanone  (trifluoro
methyl- acetic acid salt) and
[1,2,4]oxadiazol-3-yD)- | 2183 | 3.(5-methyl-1,2,4- 519.4
benzamide oxadiazol-3-yl)-

benzoic acid
9 N-trans (4-{2-[4-(4- Trans-{1-[2-(4- Amino-




benzam de 4-norphol i no benzoic

aci d

Trans-{1-[2-(4-Am no N-trans (4-{2-[4-(4-

w@yorovsxyl ) - et hyl ] - Fl uor o- benzoyl) - PCT/EP2007/051160
pi peridin-4-yl}-(4- piperidin-45yl] -ethyl}-

fl uoro- phenyl) 8 cyclohexyl) 3-(5- nethanone

ttr+Hpoero—rethyl— t+e—acird—satt)—and 12741

oxadi azEliuolso P?I)ZOY%is 3 [3- ( 5- m=t¢ﬁ‘3}?hei<ylé eﬁhylﬁlg. 4

benzan) pipendiadi-siicthy3}-yl ) - ber_ pipecidacid e/l D(AN-t r aps

(4-{2-[ &relohex y fol- [[Z0145ATmerdehaBRH?/ 093543502.1

PCT/ EPR 7{) - 50 Fluono-benzoyl’) -, cycl ohexyl )

enzam. metharfone’ / (triffludro

-ethyl| plperlcﬁn- 1-lyl] -ethy?

pi peridin-4-yl}-(4- cyd ohexyl| Pedicpdai¢ stlt) awh 465

fl uorof phenyl)- 502.1 |[1-yl - bentdmydeliisl) benorie

(trifluoro acetic acid |salt) angg4- (1Hpyrrol-|lyl)

benzoic acid Trans- {1-[2-(44Am no- 4-Ethoxy-MNitrans

(4- cyclohexyl)-ethyl]-| {2-[44¢ | 4o .

pi peridin- 4- ylﬁI (4 10 benzoyl )-Tgtfplﬁpse{:‘ [3094 'ﬁmmo

fl uor of AP - eyl ) - cy chIpsyDethylkt hanpne

(trifl ub?rbfl @l@ﬂluc&lro benzam de 48@iwRidacdtyl(daci d salt)

;I@_@? 4;]E5&1ﬁzs%4 Iiye@luﬁq aci f' hTr alr $hublo- Rer§ yh= Am ng- ¥

et rahy ohexy car boxygi &

acid tr QL?‘HF} ef/F ge’ﬁ/ y48b6(2 ﬂeﬂ?%l%f riﬂlﬂoéfofl lor o-

f 1 uor o} bHEARIde- benzoyl|) - pi per iagktis-acid salBp aB¢ et hanone

(trifluoro 431.4 yl]-ethyl }-eyEthokgxeytdiec ad@det|c acid

sal-t)—and—am-de—Fetrahydro-furan-—3

Trans-{1-[2-(4-Amino-
Tetrahydro-furan-3- cyclohexyl)-ethyl]-
carboxylic acid trans piperidin-4-yl}-(4-

1 (4-{2-[4-(4-fluoro- fluoro-phenyl)-
benzoyl)-piperidin-1- 430 56 methanone (trifluoro 431 4
yl]-ethyl}-cyclohexyl)- acetic acid salt) and
amide Tetrahydro-furan-3-

carboxylic acid

Trans-{1-[2-(4-Amino-
4- Acetylamino-N- cyclohexyl)-ethyl]-
trans (4-{2-[4-(4- piperidin-4-yl}-(4-

2 fluoro-benzoyl)- fluoro-phenyl)-
piperidin-1-yl]-ethyl }- methanone (trifluoro
cyclohexyl)- 493.2 acetic acid salt) and 494.1
benzamide 4-Acetylamino benzoic

acid

Trans-{1-[2-(4-Amino-
2-Methyl-2H- cyclohexyl)-ethyl]-
indazole-3-carboxylic piperidin-4-yl}-(4-

13 acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone (trifluoro
piperidin-1-yl]-ethyl}- | 490.62 | acetic acid salt) and 4914

cyclohexyl)-amide

2-Methyl-2H-indazole-

3-carboxylic acid




carboxylic acid Trans-{1-[2-(4-Am no 4-Acetyl am no- N

cycl ohexyl ) -et hyl ]
WELR@endun- 4
pi peridin-1-yl]-ethyl}-

cycloh

oo

exyI )

-yl }-(4- 12 fluoro-benzoyl)-

met han

an—odt

- trans (4-{2-[4-(4-

e (trifluoro

493. 2 acet | c acid salt) and 494.1

A oA~

f | uorpePREVYT/H51160

UCIIL(J.II

UC ’-I- I'\bCl yl (J.III 1 UCIILUI C dAdll U

Trans-{1-[2- (4- Amino- 2- Met hyl -"[Eirhs-gy[(zl @IhAmyrhd et hyl ]

- indagol e- 3-carboxyli g piperi|d Oﬁ{(ryy)}eﬂ( 13 acid

trans (2«4-Zhlerotphenfl)ugr o- pheny 5‘ rloyi)‘enzo /1) -

met hanonetrgﬁsr(uf{bqqr(q i peri di|® elrldiﬂ' Wethyl }-1490. 62

acetic| gcid salt nd 491.4 ¢gylbuheksdy)-- am de

24 Met hy o5 iR elol e 3- car bo YhétEared tMRIGQ07/( 093540

PCT/ EPZI’J‘@WI@BﬂIB]d) ethyllt [Tyigns- { Ja)cgtgc A %3‘?3 ne 514.5

2- (4- Chéyetobephenyl ) - cylcl ohexyl h%p ({\I-tr aNs

(4-{2- [gogudtyragh@@rl di n-|4- yI } - (4 UG BRihakRge) - | 14

fl uoro|l benzoyl) net hangne (tri|fdimethglphpiypecdtdi nt 1-yl ]

-ethyl} cycl ohexyl)- 513.1 acetytig acid salt) angd 514.5

4-chl ofo-al pha, al pha- |i sobutyram de di net hyl phenyl

acetic| acid Trans-{1-[|2-(4-ArnMg; ol ‘§4- {2-

[4- (4 cyclo eéyﬂé) —etlhyl] - |Fl oerLEe 29 ©

pi per i ANATS peri di n{£¥yP1*Yet ]}/

f 1 uor o-ﬂherwb?nzmﬁl)cycl ohexyl ) 4 #ieBdinrdtyhattbne

(triflugiperidin-1-yl]-ethyl}- fluoro-phenyl)-

15 cyclohexyl)-4-(3- methanone (trifluoro
methyl-5-0x0-4,5- acetic acid salt) and
dihydro-pyrazol-1- | 9320 | 4.4 (3-methyl-5-0x0- | 2332
yl)-benzamide 4,5-dihydro-pyrazol-1-

yl)-benzoic acid

Trans-{1-[2-(4-Amino-
6-Chloro-2-methyl- cyclohexyl)-ethyl]-
quinoline-3- piperidin-4-yl}-(4-
carboxylic acid trans- fluoro-phenyl)-

16 (4-{2-[4-(4-fluoro- methanone (trifluoro
benzoyl)-piperidin-1- acetic acid salt) and
yl]-ethyl}-cyclohexyl)- | 23099 | 6.Chioro-2-methyl- 536.2
amide quinoline-3-carboxylic

acid

Trans-{1-[2-(4- Amino-
5-Chloro-1-(3.4- Cfczlil(;’;yli'e?}lﬂ'
dichloro-benzyl)-6- PP Y

i fluoro-phenyl)-
oxo-1,6-dihydro- .
. ) methanone (trifluoro

pyridine-3-carboxylic ..

17 . acetic acid salt) and
acid trans-(4-{2-[4-(4-
fluoro-benzoyl) >-Chloro-1-(3.4-

HOTO-DENZOY 647.02" | dichloro-benzyl)-6- 648.1
piperidin-1-yl]-ethyl }- i
lohexyl) d oxo-1,6-dihydro-
cyclofiexylatmide pyridine-3-carboxylic
acid




nmet hyl - 5- oxo-4,5- acetic acid salt) and

di hydro- pyrazol -1 - 532.6 4-4-(3-nethyl-5-o0xo0- 533.2

wQ@ kgologaszam de 4, 5-di hydr o- pyrazol -1 yl) - benzoPCT/BR1007/051160

Trans-{1-[ 2- (4- Ami no- 6-Chl or oz2- net hyl - cycl ohexyl)

-ethyl] - qU|noI|ne 3 plperldln 4 yI} (4 carboxyllc

actd—tyrans—fHtuvoro-pheny)—16(4={2=4(4Ftvoro-

met hanpne (trifluoro benzoyl) -Ipapefl-da-Amigsetic

acid s Nt A/nd. 2”4 qet Ryl }-c %(ggqgég( )th >36. 09

6- Chl or 2 r{ ]{ (536 2 amde g' u1 ng er11 car boxyl i c

acid [T H’éo ? 21-)(4 Ani no 5- Ci¥) léhnfly}(

¢¥cl ohepipenidinet-pilfethyl}-di chl or oiherrzymnyﬁl _

?I pe][: Oéyatoheyy}- 6gﬂethyigr 8& qggny InletRac@mk, @rifhidrypdr 3-é ﬁ; I

tri I ne- 3-|ck 5Oxy 17 Tic
acid saﬁg)]tc?tmaq%ld%am d trjans- (44 {;léé:[ ? %@RP{J{%

f1 uor of benzoyl )- 647. 02 5- Chl oPonfFthyRicptingagid)

di chiof o- benzyl )-6- pi peridi nq 1- y|g —ethyly

cycl ohexyl ) -am de oxo- 1, 6- di hydrans-{1-[2-(4- AmmO-

pyri/ di nﬁ@aﬂ@eﬂ\bﬁrﬁﬂi i< l|acid W)c?@@l%xs)z?eﬁﬁs@]

PCT/ EP2 -52 |Tr ans- 25 no- N-trans

{2-] %Oi cy cI aohex yl|) - et hyl }peﬁ{dﬁ é'@glnzoyl -
?perl P 2Y11 Pe 1ﬂmIﬂB pi peri di no§0-phgnylat hy| § -

f1 uor of ﬁh@ﬂwl})cycbjacxw)hex | ) - 6- mettharnonenigtifiagrone

(trifluse@ammiiecot i nam de*4B8. 39 carealkidsansig sal { FoRAd

452.7 Cyanobenzoic acid

Trans-{1-[2-(4-Amino-
[1,8]Naphthyridine-4- cyclohexyl)-ethyl]-
carboxylic acid trans- piperidin-4-yl}-(4-

20 (4-{2-[4-(4-fluoro- fluoro-phenyl)-
benzoyl)-piperidin-1- methanone (trifluoro
yl]-ethyl}-cyclohexyl)- | 488 61 | acetic acid salt) and 489.2
amide [1,8]Naphthyridine-4-

carboxylic acid trans

Trans-{1-[2-(4-Amino-
N-trans (4 (2-[4-(4- cyclohexyl)-ethyl]-
Fluoro-benzoyl)- piperidin-d-ylj-(4-

21 piperidin-1-yl]-ethyl }- fluoro-phenyl)-
cyclohexyl)-4-pyrazol- methanone (trifluoro
I-yl-benzamide 502.6 acetic acid salt) and 503.1

4-(1H-pyrazol-1-yl-
benzoic acid
Trans-{1-[2-(4-Amino-
2,4-Dichloro-N-trans cyclohexyl)-ethyl]-
(4’1— (2-[4-(4-fluoro- piperidin-4-yl}-(4-
2 benzoyl)-piperidin-1- | 50546 | Li0ro-Phenyb- 507.1
1]-ethyl |-cyclohexyl) methanone (trifluoro
]}; y' d Y Xy acetic acid salt) and
enzamide 2.,4-Dichlorobenzoic
acid




6-nmethylnicotinic acid Trans-{1-[2-(4-Am no-

4- Cyano-N-trans (4- cycl ohexyl)-ethyl]-
wQ 2007493540 f | uoro- piperidin-4-yl}-(4 19 PCT/EP2007/051160
benzoyl ) - pi peri din-1- fluoro-phenyl)- yl]-ethyl

}- cycl ohexyl) nmet hanone (triflTuoro benzam de 461. 58

acetteractt—sa-t)y—and—4-—462 2 Cyanobenzotrec—act

Trans-{1-[2-(4-Amino- [| 1,8] Naphishylrjidisramdno-

cycl ohegg h)Chl hyI] - car boxyli.Gq lt&

pi peripd X 1}f (4-{2-[4 gaﬁg&gﬁ%

fl uor of ﬁ%ﬁr OTh oyI ) - pi per iPRSHA-4 gk Hanone

(triflpone (4y{l2}[46(t4hyl }-|lcycl ohetbyo-ph88l61 acetjc acid

sal tb ) aﬂwoléa&nzoynam de ([611.18] { Neqphidbye (dmﬂ@oré 611.8

car boxly id Trans- N-trans

(4-{2-] bfré@ﬁ oﬂgﬁill ) -ethyl ]afét% aﬁh enzo yl) -

pi peri d‘FW’? Oﬁlew - (4 21 i peri dilf= (414)(ﬂl 1Qerf)hyl }-

f1 uor of phieampide- cycl ohgxyl ) - 4- ppgnznedfonglh)-hanon

(trifluoro 502.6 acetig acid sabkhloi@ngd 503. 1

1-yl -benzam de 4- (1H-pyrazol-1-yl- henzoic acid

Trans-{1-[2-(4-Am no 2,|4-D chl qrgn 1t ohexyl)

-ethyl] i 4-&12{-[2-%4-fluoro- i SH Ln 4Aﬁﬁ¥’f (1- 22

benzoy| N-1Fperitdila-#- Hos. 46 fI° K 07. 1

yl ] - et hijluojo-bgrzoplrexyl )|- met hctrpmifeld@t |41yﬂ} (for o

benzan gipeagiat i-¢1]agiyd}-sal t ) anduode-ghédyehl or obenzoi c

R s e T A I L
trifluoromethoxy- acetic acid salt) and
benzamide 4-trifluoromethoxy-

benzoic acid

Trans-{1-[2-(4- Amino-

lohexyl)-ethyl]-
3-Ethoxy-N-trans (4- C}ilceiicfiiyé)l el}}éé]l
(2-[4-(4-fluoro- EEOI’O henyl)
25 benzoyl)-piperidin-1- | 432.5 pRenyl 4333

1]-ethyl |-cyclohexyl) methanone (trifluoro
yro iozami}iie Y acetic acid salt) and
Prop 3-Ethoxy-propionic

acid

Trans-{1-[2-(4- Amino-
3,3,3-Trifluoro-N- cyclohexyl)-ethyl]-
trans- (4-{2-[4-(4- piperidin-4-yl}-(4-
fluoro-benzoyl)- fluoro-phenyl)-

26 . .
piperidin-1-yl]-ethyl }- 442:5 methanone (trifluoro 4431
cyclohexyl)- acetic acid salt) and
propionamide 3,3,3-Trifluoro-

propionic acid
N-trans-(4-{2-[4-(4- Trans-{1-[2-(4- Amino-
Fluoro-benzoyl)- cyclohexyl)-ethyl]-

27 piperidin-1-yl]-ethyl}- | 9352-5 | piperidin-4-yl}-(4- 5532
cyclohexyl)-4-(1,1,2,2- fluoro-phenyl)-
tetrafluoro-ethoxy)- methanone (trifluoro




Trans-{1-[2-(4- Ami no- 4-(4-Chloro- cycl ohexyl)
benzenesul fonyl )-N- piperidin-4-yl}-(4- trans

~et hyl ]

w@ 200f/293540 (4- fl uoro-phenyl) 23 fluoro-benzoyl peT/BRDOLE1160
met hanone (trifluoro 611.8 piperidin- I-yI] -et hyl }-
acetic acid salt) and cycl ohexyl )- 4- (4 - (4-Chl oro-
benzamdebenrzenesufonyt)—benrzotrc—aci
Tr ans- { 18Z81{%- Ai no- N-trans (dﬂet{czlc{déﬁa](thand
cycl ohexyl)-ethyl]- Fl doro- benZeylll)?2,2-tetrafluoro-
pi peridin-4-yl}-(4 24 piperidi @ﬂge-xyj benBtdweld - H20.5
fluororphenyl)- 521 3 lcycl ohexyl)-4- nethanone
(trifluoro trifluorongthoxy- aﬁgﬁ_ 41 ald.) | and
benzanm de 4- t(Z}'{an[. uo omat hoxy- qs ﬁc a{:

Tr ans- [ 24315 -|Et hoxy{ V¢lpheD eﬁhy

cycl ohe}il}abl)orbtﬂprfl]) {2- [ 4- (4-f |pllmilf1d4n 4- yl} (4-

p8 per i dpi eﬁdmll} vl Aethﬁﬁ bsgzoy 1)fluBiPghémin- | - 4323§9.3

fl uorof % £RY 433.°3 I ] -et MQI ti}lanc&ﬁglgﬁﬁ% /|

nmet hanp ?trl)fluoro prlopi onari i de salt)

and 3} BORBMYMNGpi oni d  aci d | 2§5tigrigidisale] @"(4 Ani no

3,3,3-[Trifluoro-N cycl ohexyl ) prqiihlyilc]acid trans-

/4 {2 4 \4 PI Pclldlll 4 yIJ’ IUUIU UGIILUY’I)

442 5 fluoro-phenyl)- 443.1 plT;S%‘}ﬁ Hl e - QM Qst hy ) -

met hanpne (trifluoro dycl ohexybdlohexgbtctlyllhci d sal t)

and pf epslotaAIgarbexgi 3- Tri f | Ll@ﬁ@rﬂ[mmybp(zb aci d

N-t r anse §cid {ran§-d4-(2H{4-Trjans- { 1 [ﬂ%bg(ﬁ

bd uor deﬁﬂﬁ&lﬁlﬁenz ):: Oh%%lg) ¥idone & {ri uoro 4213 5

rlesgerzl p1per1d1¥1— ﬂ—yﬁ ethyl }- } 7 agfl:tfg:earc:ld sa t) an(y p-{4-
cyclohexyl)-amide cyclohexanecarboxylic

acid

Trans-{1-[2-(4-Amino-
Adamantane-1- cyclohexyl)-ethyl]-
carboxylic acid trans- piperidin-4-yl}-(4-

30 (4-{2-[4-(4-fluoro- fluoro-phenyl)-
benzoyl)-piperidin-1- methanone (trifluoro
yl]-ethyl}-cyclohexyl)- | 494.7 acetic acid salt) and 495.4
amide Adamantane- 1-

carboxylic acid

Trans-{1-[2-(4-Amino-
2,2,2-Trifluoro-N- cyclohexyl)-ethyl]-
trans (4- {2-[4-(4- 4509 | piperidin-4-yl}-(4- 453.0

30Al fluoro-benzoyl)- fluoro-phenyl)-

piperidin-1-yl]-ethyl }- methanone (trifluoro
cyclohexyl)-acetamide acetic acid salt) and

trifluoroacetic acid
5-Fluoro-1H-indole- Trans-{1-[2-(4-Amino-
2-carboxylic acid trans cyclohexyl)-ethyl]-

30A2 | (4-{2-[4-(4-fluoro- | 4930 | piperidin-4-yl}-(4- 494.0
benzoyl)-piperidin-1- fluoro-phenyl)-
yl]-ethyl}-cyclohexyl)- methanone (trifluoro




cycl oh
tetraf

exyl) -4- (1,1, 2,
| uor o- et hoxy) -

2-

wQoe7/0933540 PCT/ EP2007/ 051160
acid salt) and 4-(1,1,2, 2-tet

fl uor o- phenyl)
nmet hanone (trifluoro WO
54 benzan dECHEP100T051160

it

fluoro-

ethoxy) ben20|c acid Trans {1-12-(4-Amino N-trans-
4+ Z2r4—(4—~cyctohexyt)—=ethylt—Fuoro=—benzoy)—
piperldWH“ﬁ yI} (4 28 piperld@ﬁﬁFEVFTmEiﬁy15} 388.5
fl uor of phenyl ) - 389. 3 gycl ohexHuoronigt-ratods2-
(trifluoro propionan de acetigadekflicseld) and
propionic acid Trans-{{1-[2-(4- Ami no- cycl ohexyl)
-et hyl | CyclohexanecarQQ§¥§| A, [hg —GﬁAMﬁﬁo—456§
acid tr gﬁs 4-{2- l{uor o- preqﬁ 2
(4-flup B Fnad 6 et e WWihbioro 443. 5
piper|dﬂﬂ1nd0qu- -ethyll}- acet ipipeaidird4sd}-¢4 and
C cIoh?&ybagfahg@(mngogexanecqmngyh@g@ﬂ0|d
S- amant anex, | - :
cycl ohe %f%fﬂ ?D_:|98ﬂ) rboxyligﬁgg%gﬁ?r%%gqmn
pi per i dPlﬁerAdlyrl} yld #tb)-(|4- { 2- [ 43edicracidorlsl 5-
f 1 uor of plihygkyl)-alnétezoyl|) - pi perildiflwolemerbdkyahdne
(trifluoro yI] ethyl}-cyclohexy&ﬁ624gﬂx&>@p§id: acid
salt) and 495 am de |Adanantlane- carboxvllc acid
Trans-{ no- - T1i 0
Tethyi | ]\%ﬂi%é/ ET 15 gyl g 4d:‘g‘ﬁ1 TR
453. 0 4 FY lﬁenzoyl ) - |Cm%?lbe’<pﬁ
pi per i daaid frayd (4- £t [Hy(4-| et har oreeridin- Fhfyll}jm 0
30A4 fluoro-benzoyl)- fluoro-phenyl)-
piperidin-1-yl]-ethyl }- methanone (trifluoro
cyclohexyl)-amide acetic acid salt) and 5-
Methoxy-1H-indole-2-
carboxylic acid
2-Cyclopropyl-N- 414.5 Trans-{1-[2-(4-Amino- | 416
trans (4-{2-[4-(4- cyclohexyl)-ethyl]-
fluoro-benzoyl)- piperidin-4-yl}-(4-
30A5 piperidin-1-yl]-ethyl}- fluoro-phenyl)-
cyclohexyl)-acetamide methanone (trifluoro
acetic acid salt) and 2-
Cyclopropyl acid
N-trans (4-{2-[4-(4- 402.5 Trans-{1-[2-(4-Amino- | 403.0
Fluoro-benzoyl)- cyclohexyl)-ethyl]-
piperidin-1-yl]-ethyl }- piperidin-4-yl}-(4-
30A6 cyclohexyl)- fluoro-phenyl)-
butyramide methanone (trifluoro
acetic acid salt) and
butyric acid
Thiophene-2- 442.6 Trans-{1-[2-(4-Amino- | 443.2
carboxylic acid trans cyclohexyl)-ethyl]-
30A7 | (4-{2-[4-(4-fluoro- piperidin-4-yl}-(4-
benzoyl)-piperidin-1- fluoro-phenyl)-
yl]-ethyl}-cyclohexyl)- methanone (trifluoro




cycl ohexyl ) -acetam de acetic acid salt) and
trifluoroacetic acid 5-Fluoro-IHindole-

wae@n®9351e [ 2- (4- Am no-

2-carboxylic acid transPCT/EP2007/051160

cycl ohexyl) -ethyl] 30A2 (4-{2:[4-(4-fluoro- 493.6
plperldln yI} (4- 494.0 benzoyl) plperldln- | -
Huorerphenyt)—yH—ethyt—F=cygtohexyl)——rethanone
(trifl uygPBeWD 2007/ 093540 PCT/ EP%(W%% gy -55 anide
acetic|lacid salt) and 5- Fl uondhidphienel@tamstdxylic
carboxylic acid 559.6 Trans-{14Ld-(4-Am no- 560
5-Trifl uoronet hoxy- cydlohexyll) -ethyl] - 1H | ndol e-2-
pi peridin-4-yl}-(4 30A3 gar. 0))11 b 2d 47
f1 uorof phenyl )- [ 4-(4-f| uo'rsg ben ﬁ) %eﬁﬁ’anon 8.3
(trifl ugqqml@ézgpwdl n- |1-yl] - 9/1%/6}"3’)6?&1@{1 ¢ acid
sal t) %gl of xyI ) ani de Tri fpllpmldmfétyﬂlbéébf | H | ndol e-
2-car boli’< Mgt hoxy- 1l oRfBhéhyl)-
T s-{qarp@cymaM(ﬁd% 506.0 ijnd il %—c I 3%I i€
cyc OheP@ly{LQ-ﬂu(ﬁbtbén]zoyljaCI d trans e?
pi peri lﬁeré}d ll}yl 41,3044 1 uor @C?ﬂ?r?%iﬁ%ﬂ and 3H-
fl uorof %‘/ @I’}]l ‘E‘ng di n- 1- yl|Iméddayl45- net hanone
(trifl By )|- ani de phidnagidisali | and 5
Met hoxly- 1H-i ndol e- 2- carboxyl | c %m 2- Cycl opr opyl -
414.5 [Trans-{1-[ 2- (4- Ami no- trans (4-{2-[41(4-
cycl ohexyl)-ethyl]- flu pJ) |z
pi peridin-4-yl}-(4 30A5 ‘{31 er JY%PSP'J 17 (4-gemgg-y | 4154
fluor o-g?\grﬁ{l )- cycl ohexyl) - aqg @ycéuhledgl)rﬁeluﬁ]anone
(trifluoro Heetic acid sal t) | pisbridin-Ge)-epr opy| acid
cyclopropanecarboxyli
) fluoro-phenyl)-
c acid trans (4-{2-[4- .
30A9 methanone (trifluoro
(4-fluoro-benzoyl)- ..
. acetic acid salt) and 2-
piperidin-1-yl]-ethyl }- Methyl
cyclohexyl)-amide cyclopropanecarboxylic
acid
520.6 Trans-{1-[2-(4-Amino- | 521.3
5-Methanesulfonyl- cyclohexyl)-ethyl]-
thiophene-2- piperidin-4-yl}-(4-
carboxylic acid trans fluoro-phenyl)-
30A10 | (4-{2-[4-(4-fluoro- methanone (trifluoro
benzoyl)-piperidin-1- acetic acid salt) and 5-
yl]-ethyl}-cyclohexyl)- Methanesulfonyl-
amide thiophene-2-carboxylic
acid
455.5 Trans-{1-[2-(4-Amino- | 456.2
6-Fluoro-N-trans (4- cyclohexyl)-ethyl]-
{2-[4-(4-fluoro- piperidin-4-yl}-(4-
30A11 | benzoyl)-piperidin-1- fluoro-phenyl)-
yl]-ethyl}-cyclohexyl)- methanone (trifluoro
nicotinamide acetic acid salt) and 6-
Fluoro nicotinic acid
30A12 4-Methoxy- 472.6 Trans-{1-[2-(4-Amino- | 473.3




N-trans (4-{2-[4-(4- 402.5 Trans-{1-[2-(4-Am no- 403.0

Fl uor o-

benzoyl)- cycl oh

exyl)

et hyl ]

pi peridin-1-yl]
WO edohph3s40 pi peri din-4-yl}-(4 30A6 cycl ohexyl) - PCT/EP2007/051160

fl uoro- phenyl)- butyram de netbanone (trifluoro
acetic acid salt) and butyrlc aC|d Thlophene 2- 442.6
Frans—1 'rL' A=—AmHro-—443—2 aIUU)\ HHe—acta—t+ans
cycl ohe%g?lO}lexaél@Feer?xyllsOA7 (4- 23/<[1ah€(xxb fathdlo-
pi per i daaid dayd Y- 24M4-Genzoyl ) - pipgeeriddi-A-yl}-(4-
f I uor ot phwWehzo j] et hyl }-C)Qh@hﬁ?ﬁ&éﬂ nethanane
(tri .fl U ohEr (Y%Q f% eth 3?540. PCT/ anone Jf oro 56 .am de
acet i c| A€rd-'sal t') “aht Thlophene carbox aci d
477.5 W}ﬁ}?@ﬁmi Elzuct% Anfi no-  478cgic asﬁﬂalrﬁ aﬁiz‘b 4, 5-
cycl ohexyl) -ethyl] Db |i di ne- §-Mghper-i di n-4- yI} (4-
] pYr f]uoro-phenyl)- 30A8 carbeq gﬁémg&hgxﬁﬁhéz
nmet hanpne (trifluoro [4-(4-f|uoro- benzoyl )" acetic
acid splt) and 3H pipdaridin-1% -ethyi} I nidhzo
[4,5 cyclohexyl)-an1de‘ﬁ%pyr|d|ne 6- carboxylic| acid
414.5 Trans-{1-[2-(4- An grans-f-detdhgmino- | 459.5
cyclohe%ﬁh) -ethyl] - gycl opr opseieloaybaxiyl]-
pi peri dri= 4Py - (4 fIuoro-pher¥h*imﬁpﬁgdpzﬁ0|d trans
(4-12-[%mKWEKm@ﬁ@h@m@FrlfIuorcﬂugn) yapo- benzoyl)
acet i c| agd gagaldt 2-@ndi- 2- P
30A13 methanone (trifluoro
fluoro-benzoyl)- ..
C. acetic acid salt) and 4-
piperidin-1-yl]-ethyl }-
cyclohexyl)-amide Hydroxy-
Y y cyclohexanecarboxylic
acid
432.6 Trans {1-[2-(4-Amino- | 433.5
cyclohexyl)-ethyl]-
N-trans (4-{2-[4-(4- piperidin-4-yl}-(4-
30A14 | Fluoro-benzoyl)- fluoro-phenyl)-
piperidin-1-yl]-ethyl }- methanone and 3-
cyclohexyl)-3- methoxy-butyric acid (
methoxy-butyramide obtained by
saponification of the
ester)
513.7 Trans {I-[2-(4-amino- | 514.1
N-trans (4-{2-[4-(4- cyclohexyl)-ethyl]-
30A15 | Fluoro-benzoyl)- piperidin-4-yl}-(4-
piperidin-1-yl]-ethyl}- fluoro-phenyl)-
cyclohexyl)-4-pyridin- methanone and 4-
3-yl-benzamide pyridin-3-yl-benzoic
acid
N-trans (4-{2-[4-(4- | 513.7 | Trans {1-[2-(4-amino- | 514.1
30A16 | Fluoro-benzoyl)- cyclohexyl)-ethyl]-

piperidin-1-yl]-ethyl }-
cyclohexyl)-4-pyridin-
4-yl-benzamide

piperidin-4-yl}-(4-
fluoro-phenyl)-
methanone and 4-

pyridin-4-yl-benzoic




pi peri

cycl oprop an ecarb o xylic
wae@n®9351e [ 2- (4- Am no-

- tththﬂi?
carboxyllc aC|d trans fluoro phe

cycl oh

din- 1-yl]

exyl) -ethyl]

A e,

oOB-eB-a

nyl) 30AL0

-ethyl} cycl ohexyl)-am de Met hyl -
acid 520.6
521. 3 5- Met hanesul f onyPET/EP2007/051160
2- piperidin-4-yl}-(4-

\* 14'

benzoy

’-I-\’-I-IIUUIU' LI}

) - pi peridin-1-

II(J.IIUIIC

cetic

IIIUUIU

1@9& salt) and 5-

yl]

- et hyl
t hi oph
Tr ans-

ST

fluoro
(trifl
Fl uoro
Tr ans-

a
f-cyclohexyl)- N
ene- 2- car boxylic
{ W-tratrs((4-{ATHAa- 4
Phepybs- ﬁéﬁ%‘g {2-

d|n

I e]thyifl
u@mheml)cétpmém d
DiyGbérZamédeaci d 3

{1-[2-(4- Amino- 4

Bt hane
adpd

56. 2

[ 4- (4-1]
1 benzq
hyl }-cy
e aceti
0A12 4-
73.3 W

oD wnl oy

ulfonyl - am de
|gzans {1-[2-(4-amino-
)dfdlbll@ﬁfx@l—)hé{h)rl}ins (4
gﬁ%‘iﬁm4 1a|4ﬁ 1.
OHERTI et han
anefednpnsand Y- and
Wotibmxy-yl-BenZo&
D &907/ 093540

Biphenyl-4-carboxylic

PCT/ EP2007/ 051160 -57 cvclohexanecarboxvllc
cycl ohexyl) -ethyl] - ac % a { (%4
piperldquAmxhh2q4(4flu ber?g ’2ﬂ|§[ mBhew??%l
pi peri dﬁﬂP Zagt) hyl }-| met hanéhidoliexyb fathidlo
gygigohexyl) - am acetilc acid|pyerdirndli(4vet hoxy-
cyclohd%ﬁﬁé@&rb&&?ﬁh%ﬁ aci d 4%8,,8.0- heny):
Tr ans- { dyc[obexd)-Arttno- 459.5 4- hy 8 . ¥%<§h 1)
-ethyl]Hwﬂn&¥ﬁkggg%@necarboxylﬁ%t ﬁﬁ@?la ) yl }-(4-
me iperazino
yl)-benzamide y‘pp‘ “
benzoic acid
N-trans (4-{2-[4-(4 522.6 Trans {I-[2-(4-amino- | 523.7
Fluoro-benzoyl) cyclohexyl)-ethyl]-
uoro-benzoyl)- .
o iperidin-4-yl}-(4-
30A19 piperidin-1-yl]-ethyl }- E foro—phenzfll)—
lohexyl)-6-
frilzro hfz)xl?n) 4] methanone and 4-(4-
. p . Y methylpiperazino)benz
nicotinamide e acid
oic aci
564.7 Trans {I-[2-(4-amino- | 565.0
-t 4-{2-14-(4-
El Z?Esl)(en{o [1) ( cyclohexyl)-ethyl]-
uoro-benzoyl)- S
PP iperidin-4-yl}-(4-
30A20 piperidin-1-yl]-ethyl }- E foro—phenzfll)—
lohexyl)-4-
Cﬁl?alzxi)l | methanone and 4-
Z - |- -
P . Y phthalazin-1-yl-benzoic
benzamide d
aci
N-trans (4-{2-[4-(4 543.7 Trans {I-[2-(4-amino- | 544.0
Fluoro-benzoyl) cyclohexyl)-ethyl]-
uoro-benzoyl)- .
o iperidin-4-yl}-(4-
30A21 piperidin-1-yl]-ethyl }- E foro—phenzfll)—
lohexyl)-3-
cyclohexyl - methanone and 3-
methoxy-4-pyridin-2- methoxy-4-pyridin-2-
yl-benzamide .
yl-benzoic acid
30A22 512.7 Trans {I-[2-(4-amino- | 513.5




fl uoro-phenyl) 30A13 acid trans (4-12-[4-(4- nethanone
(trifluoro fluoro-benzoyl) acetic acid salt) and 4-
w@e@ensdun- 1-yl] -ethyl} cycl ohexyl)-an de HydPOREP2007/051160

cycl ohexanecarb oxylic acid 432.6 Trans
{1- [2 (4 Amno- 4335 cyclohexyl) -ethyl] Ntrans
\4 14- :II"-I-'yI}' 4A=—30A14
FI uor of %‘#1?6’% ()4 {2F 4uQ§‘r a- phenyl )CYCIOheXYD ethyl]-
pi per i dilmerd- l:yﬂln]ze}él hyI }-| met hanoieraid434}-(4-
cycl oheﬁ%kﬁdlﬁ 1-gBihpxy-|but yri ¢ fRetd phenyl)-
nmet hox Eﬁ% ﬁ amldCObt ai ned by SR flacgtl on ot the
ester) ans {1-[|2- (4-am no- B "N trans
(4-{2-[4-(4- cycl ohexyl]) - et hyl| /iRfEAYS2PPRS A6 Ibenz oy ) -
prpertdinm-4-yt-(4- prpertdin{ -yl -ethyt}-
f1 uorof phenyl) - cycl ohe)xyo)7- 4- rTyaIiSd{ilf{-Z (#Bmuianonﬂ&?]&l
4- 3-y| -benzam de pyri di n-3-y| < 6111@4 g trans
(4-{ 2- [ #Mahylzhgomardans {1-[2 IEP N9, E 30A16
FI uor or keba@gyit eid eynak ohexyl )-etp e}r di n- 1 yl]
3y | }(-4 2F4- ﬁﬁ(g1m4 yI }-(4- ¢ PEﬂT@ Y= 4- pyri di n-
f1 uorof g n ¥ i gnzam de mmh:hmmeraedénd 4
pyri di n24%) 1@&%% WO 2007/(%@@@ c@gﬂlg&,oow 51160
- 58 ac| dl-eBwd):-Gyciphaxyd)-{|1- [ 2- (4 aming- N-irans
(4-{2-[4mi{sé- cycl ohexyl|) - et hyl ]° Y ,

(prepared as described

on W0200386288)

523.6 Trans {I-[2-(4-amino- | 524.2
2-Morpholin-4-yl- cyclohexyl)-ethyl]-
pyrimidine-5- piperidin-4-yl}-(4-

30A24 carboxylic acid (4-{2- fluoro-phenyl)-
[4-(4-fluoro-benzoyl)- methanone and 2-
piperidin-1-yl]-ethyl }- Morpholin-4-yl-
cyclohexyl)-amide pyrimidine-5-
carboxylic acid
6-Morpholin-d-yl- 523.6 Trans {1-[2-(4-amino- | 524.0
. cyclohexyl)-ethyl]-
pyridazine-3- ST
. . piperidin-4-yl}-(4-
30A25 | carboxylic acid trans fluoro-phenyl)-
(4-{2-[4-(4-fluoro- pheny
o methanone and 6-
benzoyl)-piperidin-1- )
Morpholin-4-yl-
yl]-ethyl}-cyclohexyl)- . .
) pyridazine-3-carboxylic
amide )
acid

523.6 Trans {1-[2-(4-amino- | 524.2
5-Morpholin-4-yl- cyclohexyl)-ethyl]-
pyrazine-2-carboxylic piperidin-4-yl}-(4-

30A26 | acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and 5-
piperidin-1-yl]-ethyl }- Morpholin-4-yl-
cyclohexyl)-amide pyrazine-2-carboxylic
acid




30A17 Fl uoro-benzoyl)- piperidin-4-yl}-(4-
pi peridin-1-yl] -ethyl}- fluoro-phenyl)- 514.1
wey@robssyy| ) - 4- pyri di n- nmethanone and 4- 2-yl - PEMERIUNTIES1160

pyridin-2-yl-benzoic acid 534y Trans {1-[2-(4-am no-

535.1 N-trans (4 {2 [4- (4 Fluoro- benzoyl)

C'y'Cl ohexy—ethyt— OAL8—pipertdii=—t=—yt—ethyt}=

pi peri dNFl'rzﬂer)(u--}{2([4 (4cyc|48l065><y| JErdns({4-[2f Uuaii@ophengl ) -

met hyl - pji,BEJ.B, tlhanone |apgd, 4 ¥y~ benzami de

BEAdTy| ﬁg%ﬁ? gﬂ Jgfg?n}zm c acid g%% eé(g'?e Ef]‘)

{1-[2- B} Ho- ¥ Nt r ang PEETERL-( -

Fl uor or tetpheyyl)-3- cycl ohexyl ) - diuhyd-phenyBBA19

Pi per lhd pienbxy! ] - et hyl }E pi IO;er ingkltRarfbmylahd G4-

cycl ohe uor o- gheny

met han ﬁ%&) gmi(flé( 4- nidoti nam é)ggﬁ&{}ﬁlqpé?né%%{% no) benz

oic acjd 564.7 Trans {l%ﬁ% 6@

(4-{2- [4%%}5@@15}%@%2 e 3?%%{&2 "‘I%l{“ﬂyl aor2

SQO/QZSS péc?cﬂrag i i% %1 %1 et hyl } | cpélplenydiathyl-y| } - ( 4-

u pghenyl) | pigridin-phihed-azi ny |-yl -

met hanoﬂ‘éorﬁrheﬁé‘l’ﬂ)zl n- 13-yl - ber?(glkg EF m de ac d

543. 7 [Tpipasdifi-fR2-efldd pni no- 54 P-[4-(4

FI uor ot Q%M@Xﬁ% amGaec! ofexyl) | &qibanone a@@AZl

pi peridim-1-yl'] -ethyl }l- pi per ipbiemylaropidlic (agid

byb= oh )\yl )-o- fHuoro- ||ci"|'y'= )

N-trans (4-{2-[4-(4- 432.6 Trans {I-[2-(4-amino- | 4334
Fluoro-benzoyl)- cyclohexyl)-ethyl]-

30A29 | piperidin-1-yl]-ethyl}- piperidin-4-yl}-(4-
cyclohexyl)-3- fluoro-phenyl)-
hydroxy-2,2- methanone and 2,2-
dimethyl- dimethyl-3-
propionamide hydroxypropionic acid

539.7 Trans {1-[2-(4-amino-
cyclohexyl)-ethyl]-
piperidin-4-yl}-(4-

2-Fluoro-N-trans (4- fluoro-phenyl)-
{2-[4-(4-fluoro- methanone and 2-

30A30 benzoyl)-piperidin-1- fluoro-4-morpholin-4- 540 1
yl]-ethyl}-cyclohexyl)- yl-benzoic acid '
4-morpholin-4-yl- (prepared according to
benzamide Biorganical and

Medicinal chemistry
letters (2005), 15(5),
1529-1534.
480.57 481.1
Benzo[1,3]dioxole-5-
carboxylic acid trans Trans {1-[2-(4-amino-

SOASL | (4 (2-[4-(4-fluoro- cyclohexyl)-ethyl]-
benzoyl)-piperidin-1- piperidin-4-yl}-(4-
yl]-ethyl}-cyclohexyl)- fluoro-phenyl)-
amide methanone and 2-

fluoro-4-morpholin-4-




_y|

nmet hoxy- 4-

and 3- vyl

- met hoxy- 4- benzam de pyridi n-2- net hanone
- benzam de acid 30A22

w@e@heysshe 4- car boxylic 512.7 Trans {1-[ 2-(4- anPCDEP2007/051160

513.5 WO 2007/ 093540 PCT/ EP200

051160

-59 acid trans

(4-{2-[4- (4 cycl ohexyl) ethyl -'fluoro benzoyl)-
|.J||.JC|| |||'+y|;-\'+- Pt et+et é 'CLI =
f 1 uorof phenyl ) - cycl ohgxyl) - amyb‘ ¢ ne and| 4
di phenyfcarboni ¢ acid 906. 7 Tfans { 1- [z (4-am np-
507. 3 | 3- Met hyl -chroman-84.5cy¢l ohexyl ) -ethyl] |4425
car boxy i.dt pi peridijn-4-yl}-(4- 30A23
f1 uor of %ﬂi"ﬁ@ﬁ 120 ﬁoalf‘ “[14- (4- f || Qoars {1-[2-(4-amino-
?(? oy 9”@’1@3’@? peifl frams net hanor%y@}@%,‘:}% _ehylij-- et hyl
‘g’éc | ey |4-¢4-freéday| - gchr oman- 3 ]Jé{l g ‘fgggox I{c acid
(prepargglzg %ﬁj%?lﬁhp?d on V\Dg’é)ﬁ%é 78 )y ans
{1-[2-(4 £ 2- Mor phdlprr-abgiyD)-cycl oh oxyl )
- et hyl [ Y€ |‘fﬁc ﬁ’@’ pi per i| dhathdhropkland 4- 30A24
car boxlydmuleaci d (4-{2- If 1 uor o Ri&R '1)soxazole-5-
[4-(4-f1 uoro-benzoyl)- |met hanone . a g peridin-
1-yl] Lethyl}- Morpholiln-4-yl | BPOK }?eaﬂff) ani de
pyrim dl ne-5 car boxyl Id acid %23.6 Trans .
{1-]2- ? et 6WR0T phdiris- =t (dpmingazi Add-3-
cycl ohex;s ?1 5th I 30A25 carchdalydxyh-caleylld trans
pi peri dPH- %= rlo- phenylplpelfid-3-yi e 4- f | por o-
BHOA33 | trans (4 {2 [4- (4—
fluoro-phenyl)-
fluoro-benzoyl)-
iperidin-1-yl]-ethyl}- methanone and 4-(3,3-
PP y y Dimethyl-2-oxo-
cyclohexyl)- - .
) azetidin-1-yl)- benzoic
benzamide )
acid
N-trans (4- (2-[4-(4- 535.7 Trans {I-[2-(4-amino- | 536.2
cyclohexyl)-ethyl]-
Fluoro-benzoyl)- iperidin-d-yl)- (4
30A34 | biveridin- 1-yl]-ethyl}- PIperidin-a-y e
fluoro-phenyl)-
cyclohexyl)-4-
. methanone and 4-
morpholin-4- )
Imethyl-benzamide (Morpholinomethyl)
y y benzoic acid
491.6 Trans {I-[2-(4-amino- | 4924
2-Benzo[d]isoxazol-3- cyclohexyl)-ethyl]-
30A35 | yI-N-(4-{2-[4-(4- piperidin-4-yl}-(4-
fluoro-benzoyl)- fluoro-phenyl)-
piperidin-1-yl]-ethyl }- methanone and 2-(1,2-
cyclohexyl)-acetamide benzisozaxol -3-yl)
acetic acid
N-trans (4-{2-[4-(4- 455.6 Trans {I-[2-(4-amino- | 456.3
Fluoro-benzoyl)- cyclohexyl)-ethyl]-
30A36 y y y y

piperidin-1-yl]-ethyl }-
cyclohexyl)-2-(3-
methyl-isoxazol-5-yl)-
acetamide

piperidin-4-yl}-(4-
fluoro-phenyl)-
methanone and 3-
Methyl -5-




benzoyl ) - pi peri di n-1- met hanone and 6- yl] -ethyl
}-cycl ohexyl)- Morpholin-4-yl am de

weyeordgssikne- 3- car boxylic acid 523.6 Trans  PCT/EP2007/051160
{1-[2-(4-am no- 524.2 5-Morphokj n-4-yl- cycl ohexyl)

-ethyl] - pyra2|ne 2- carboxyllc plperldln 4 yl}-(4-
30AZ6—acta—trans \4 {2-[" (A fHuoro- IICII H
fl uorof benzoyl ) - net hanone and 19&9xaiﬂleﬁé‘?ticcﬂc 1-yl]
-erhyl - Norpholin-4-yf[- cycl onexyt)-am de
pyr azi g 527 ggr bgﬂyl ic adlﬁﬁ\/\o Avow (09354mino- | 511.5
PCT/ EPROOT N- £ Fans C9é101{ D4y} 480] 6
g ( RhanaD) (X-teads f 481. 2 F -par }ow
Whe{@[ﬁ}ﬂ»ﬂﬁdmﬂ 30A27 pi Fgrul gou he ethyl}-
pi peri dhOrb 1 Blpelin- @ycl ohexy | Y'gro-phefsis: pheny ) -
phenoxly PE E) 3- propinogtbariode and 3, 5-
phenoxyﬂ‘ gg\y APEAER™ |3- Pheny ldidanmpyyimieayl4&Bc6| Tr ans
{1-] 2- (&etmife- 461. 2 J0A28 augdtrans (4 {2-]41(4-
cycl ohexyl)-ethyl]- fl doro-benz
pi peridin-4-yl}-(4- piperidi
f1 uorof phenyl ) - cycl ohex‘{%) 8 ]T é%‘ét[ﬁa@cﬁfgnﬁnd 4954
pheny! p2-Benoilil 3]dicka-N-|t r ans &Fy‘{lQhﬁ[XéKL)(eﬂhYlhBZ 6| Trans
@@A% - l‘ﬂmaﬁh@(4 43344 |Fl uor o lpqs&ﬁyﬂ Byl el ohexyl)
-ethy 4§%§% gﬁj’ldln 1-yl] ﬂ%‘é H‘eng
pi perigd C%clohexyl rg pheny ) -
hydr oxly PIPeerm and 2, 2MeienRgNd 3 t hyl - 3-
pr opi onamozlhexyﬂydcre@amlpcopl oni c amthiylélﬁﬂlo?cymn@rykl
{1-[2-(4-am no- cycl ohgxyl) -etbyddcid
467.5 Trans {I-[2-(4-amino- | 468.4
Trans N-(4-{2-[4-(4- ¢ clohix [1)—f(:th 1-
Fluoro-benzoyl)- }1, eri din}i 4 1}_32 4
30A39 | hiperidin-1-yl]-ethyl - E foro_phen;)_
cyci;hexyl)—} methanone and 2-
ple ,OX},,_ ) methoxy-isonicotinic
isonicotinamide acid
4-tert-Butoxy-N-trans 508.6 Tralnil{l—[j—(il};aﬁnno— 509.5
30A40 | (4-{2-[4-(4-fluoro- c3‘fco‘e‘xy “eyl
o piperidin-4-yl}-(4-
benzoyl)-piperidin-1- fluoro-phenyl)
u - -
%’Er-letll;}l’ic}i-;}’dOhCXYD- methanone and 4-tert-
z Butoxy benzoic acid
479.6 480.3
4-Dimethylamino-N- Trans {1-[2-(4-amino-
soaqp | Ens (L0 cyclohexyl)-ethyl]-
fluoro-benzoyl)- piperidin-d-yl}-(4-
piperidin-1-yl]-ethyl }- fluoro-phenyl)-
cyclohe)‘(yl)— methanone and 4-
benzamide Dimethylamino benzoic
acid




pi peridin-4-yl}-(4 2-Fluoro-N-trans (4-
fluoro-phenyl)- {2-[4-(4-fluoro- nethanone and 2-
W@A30933enzoyl ) - pi peri di n- 1 f I uor o- 4- nor phol | PCHEB2007/451160
yl]-ethyl }-cyclohexyl)- - bengzoi c acid
4- mor phol i n-4-yl - (prepared accordl ng to benzam de
Brotgaptecal—and—Medichral—chenmst+y—tetters {20065
15(5), | 4-152Dide34. 480.|569481. ]Ira&ﬂZ[Q ([4 amidp- | 5704
di oxol eﬂ1§> Qxyld.gyaci d trans. -'1_6 (4-am no-
30A31 ﬁ% plﬂ g ?%Joro- cycl he 4 £
BetZoy ?nﬁé A=(#= Qi peri di ﬂ?lpfr (y - et hyl
}-cycl oﬂmfbeﬂzmﬂhoro phenyl ) dephgtywanone and 2-
fl uorof g@e@alahpw]mmym\o 2007/ 093hKshoRehh&ER2Q07/ 051160
-61 ylt acid 441.5 442. oxarol e- 5-
Tr ans F%l J{‘}j) am no- c¢ar boxyl|i %10;?0 %[SL{A llnalll% ﬁ?
cycl ohe%ﬂzym&ehyu 3042 (4. 2 pRpacrpapPpacid
pi perigin-4-yl}- (4 benzoyl rjgerldln T
fl uoro l&ﬁlg\f )]Y ft hyi3P-Tcy ¢ okt [R-(4rasinano 1é4(hhd
- ?1 a2zl e- 5 cctrcp@dlyéxiyl) cliey1d 533
:&/g& {hl[ UfRT no- 534.2 4- ﬁuphﬁga ﬂwl :
- ebemtoyl) -pipeyidjn-IN- |cycl ohe gt 30A33
trans (dy4dnidecbheRinperi di n-4-yP1past
; methanone and 3-
4-morpholin-4-yl- )
) fluoro-4-morpholin-4-
benzamide ..
yl-benzoic acid

521.7 Trans {1-[2-(4-amino- | 522.5
cyclohexyl)-ethyl]-
piperidin-4-yl}-(4-

N-trans (4-{2-[4-(4- fluoro-phenyl)-

Fluoro-benzoyl)- methanone and 4-(3-

30A44 | biveridin- 1-yl]-ethyl}- hydroxy-pyrrolidin-1-

cyclohexyl)-4-(3- yl)-benzoic acid

hydroxy-pyrrolidin-1- (prepared according to

yl)-benzamide Biorganic and
Medicinal Chemistry
Letters (2005), 15(5),
1529)

535.7 Trans {I-[2-(4-amino- | 536.4
cyclohexyl)-ethyl]-
piperidin-4-yl}-(4-

N-trans (4-{2-[4-(4- fluoro-phenyl)-

Fluoro-benzoyl)- methanone and 4-(4-

30A45 | biperidin-1-yl]-ethyl}- hydroxy-piperidin-1-

cyclohexyl)-4-(4- yl)-benzoic acid

hydroxy-piperidin-1- (prepared according to

yl)-benzamide Biorganic and
Medicinal Chemistry
Letters (2005), 15(5),
1529).




fluoro-

pi peri

whenwzaysde azetidin-1-yl)-

benzoyl ) -
di n-1-yl]

Di et hyl

-2-
aci d 535. 7pdr/EP®07/051160

fl uor o- phenyl) nethanone and 4-(3, 3-
-ethyl} cycl ohexyl) -
benzoi c

0XO0-

{1-[2-(4-amino- 536.2 N-trans . [(4-{2-[4-(4

Fl uor o- benzoyl ) - cycl ohexyl ) - hyI ] - 30A34

|.J||.JC|| = J.-yl] 'CLIIyII' |ﬁ’||U|||'+y|;-\'+-

cycl ohexyl)-4- fl uoro- phﬂmSl ) - Tﬁfm{sp{hqm(ﬂ-a‘}mn%t napge
and 4-| yl met hyl - benzam|de (Mo I%Sk% enzoi c
acid 4P1.6 Trans {1-[2-|(4-am no Y- enzo [ d]

i soxazph- @ansQMQthQ&W )| -ethyl|P lpeir%]@}ig Y

yl - N-( 4F‘J% Jﬁ n(ZO 1 Piperfi di n- 4 yluprg- {lheIfYIl)uoro benzoyl ) -
) q){ Pperidin- 1- )Irﬂetmrhmlg}andrz(et hanbne and
2-% 2} Pipgid lahlexlﬁe}hyl} acetam d hl%ﬁ@éf’%oq -3tyl)
acet i c| aclotierylt-dans (4-{{2-[ 4- 5} jj

{1-[2-( Aigb pRoliFa6y13  |Fl uor o+ éﬁ%%l()l R,Iﬁ r (Y! )

- et hyl ]b 30A36 pi peri dijn- 11-yhcordingyd Biorginger | di n- 4
Y1} - (4} PV Sifexyl ) - 2- (13- 1 udnLAd pReRMhAI-

met hyl i soxazol -5-yl ) - [met hang - t%{c)set am de

Met hyl| -5 WD 2007/ 093540 PCT/ E i - 62

i soxazpl eacetic acid 2-(3, 5 DiAEDRORYY) 53) 6 Trans
{I-{Z-(4-amno- 51I1.5 |phenyi)-Ntrans (4- cycl hexg/i)
- et hyl ]N tg 37 b3al4: (4 510 o T;mfe{rlr[ar(ﬁ azmmp} 320.

fl uorof oylbg cyclohexyl)-ethyl]-

ARSI béizoy)- iperidin-4-yl}-(4-

30A47 piperidin-1-yl]-ethyl }- PP Y
fluoro-phenyl)-
cyclohexyl)-4-

S methanone and 4-
piperidin-1-yl- o .
benzamide piperidine- 1-yl-benzoic

z acid

N-trans (4- (2-[4-(4- 522.6 Trans {I-[2-(4-amino- | 523.7
cyclohexyl)-ethyl]-

Fluoro-benzoyl)- iperidin-d-yl}- (4

30A48 | oiperidin-1-yl]-ethyl - PP Y

fluoro-phenyl)-

cyclohexyl)-6-

. methanone and 4-

morpholin-4-yl- e

.. ) morpholinonicotinic

nicotinamide )
acid
494.6 Trans {1-[2-(4-amino- | 495.3
2,3-Dihydro- cyclohexyl)-ethyl]-
benzo[ 1,4]dioxine-2- piperidin-4-yl}-(4-
30A49 | carboxylic acid trans fluoro-phenyl)-
(4-{2-[4-(4-fluoro- methanone and 1,4-
benzoyl)-piperidin- 1- benzodioxan-2-
yll-ethyl}-cyclohexyl)- carboxylic acid
amide
(1S,4R)- 494.6 Trans {1-[2-(4-amino- | 495.3
30A50 | Bicyclo[2.2.1]Theptane- cyclohexyl)-ethyl]-
2-carboxylic acid trans piperidin-4-yl}-(4-
(4-{2-[4-(4-fluoro- fluoro-phenyl)-
benzoyl)-piperidin-1- methanone and




benzoyl ) - pi peri din-|- nethanone and 3, 5- acetam de
yl] -ethyl }-cycl ohexyl) dienthoxyphenylacetic acid
wa207093F@ans {1-[ 2- (4-am no- 495.4 2-Benzo [ BCBEP2007/051160
di oxol -5- cycl ohexyl ) -ethyl ] (30A38 yl-N-trans
(4 {2- [4 plperldln -yl}- (4 ?4 fluoro benzoyl)-
HHuorof fJ H=—1I=—yhi=—ethyt}-—rethanone—and
3, 4- cy)élﬂ 6 %y‘?y)z Ohe’éﬁ’é)et am de rréﬂ-%ﬁ}]ﬁ snedi oxyphen/l a
cetic pondle467.5 Trans [{1-[ 2- (| Bigniohd2. 16Ptahe- Tr ans
N-(4-{R-[4-(4 Fluoro-begnzoyl) - 2cxebpigxydia -ethyl] -
30A39 piperidin- 1-yl] l-ethyl}- pipefidin-4-yl}:(4-
cycl ohexyl)-2- fluoro-p ) 1 TI8t ¥ &ngl% -4§\ng 2
met hoxy¢IRARFEBL i nic i gﬁﬁﬁcot g {g:[ G .6
Trans {én{lgthf,ﬂz amhno- 509.5 4YEPhexpetL Nt r ans
30A40 f’-ﬂff ftl uor|o- cycl| phexiin-4-y}- hﬁyl ] -
00y ]Z:; ‘i?)[@ PERYIC i per i dil Arudro her{yﬁ)- uor o- phenyl )
enzan ar)blofyhcéiphvraﬂ}s cycl ohe%‘iﬂ}l f hanone and
4-tert @LI{Z)M/(@E&(ZI@I—C acid 479
4- Di et C le ans {1-[2 (&&’-45%7%1)%@%%1‘
(4-{2-] ?; éy ) - et hyl|2-030A41 f 1 uoro- benzoyl )
pi perigd }L’hw ﬁwb}r %exy geri di n4 %169%]]0[2 @tlméb}ahe—
f1 uor of phieyl ) - cycl ohgxyl) - mcel DNanone and 4
benzam de Di net hyl am ng benzoi yi
510.62 | Trans {1-[2-(4-amino- | 511.5
4-Trifluoromethyl- cyclohexyl)-ethyl]-
cyclohexanecarboxylic piperidin-4-yl}-(4-
30ASZ | acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and 4-
piperidin-1-yl]-ethyl}- Trifluoromethyl-
cyclohexyl)-amide cyclohexanecarboxylic
acid
456.6 Trans {1-[2-(4-amino- | 457.5
1-Methyl- cyclohexyl)-ethyl]-
cyclohexanecarboxylic piperidin-4-yl}-(4-
30AS3 | acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and 1-
piperidin-1-yl]-ethyl}- Methyl-
cyclohexyl)-amide cyclohexanecarboxylic
acid
456.6 Trans {I-[2-(4-amino- | 457.5
4-Methyl- cyclohexyl)-ethyl]-
cyclohexanecarboxylic piperidin-4-yl}-(4-
30A54 | acid trans (4-{2-[4-(4- fluoro-phenyl)-
pheny.
fluoro-benzoyl)- methanone and 4-
piperidin-1-yl]-ethyl}- Methyl-
cyclohexyl)-amide cyclohexanecarboxylic
acid
30A55 | O-Hydroxy- 484.6 Trans {1-[2-(4-amino- | 485.4
bicyclo[2.2.2] octane- cyclohexyl)-ethyl]-




acid WD 2007/ 093540 PCT/ EP2007/ 051160

-63

4-(1, 1-Di oxo-6- 569.7 Trans {1-[2-(4-am no- 570.4
wo booamsphol i n-4-yl)- cycl ohexyl) -ethyl] 30ABCI/EP2007/051160
N-trans (4-{2-[4-(4- piperidin 64_—y| }-(4-
fl uoro- benzoyl) fluoro phenyl§
|JI pert eHt= J.' —et ||y| —frethagone—and—4-
cycl ohe%;?f“ﬂ”oxﬂcc?&’éi tJﬂf"“tshl azi nanPReyidjn- 4t§’é}1%m de
benzenecatbbkid-flcomei d |539. 7 Trflaonso-plherfyD-( 4- am ho-
540. 1 §6an5&§” il ang (4 {21 ek dironb un @:
cycl ohe Xﬁll e(g m(/?ﬂx )- 30A43 pi|per; d| n-4-yl}-
benzoy ¥ y|o}e % wi] -eth y cI ohexylzzTe
f1 uor of yI) - benzam' de 4-r ﬂ%]é[ “A2lpciane-2ret hanone
fl uoro-4 and 3nor pholijn-4 yl {keoeyle aaci d 521. ¥ Trans
- 2{4—-amne—5225—eyelehexy)—ethyH
]'?: peri di %4 yl}} (4 Ntrg@%dﬂ- {r2a1{s4{1([4 (4-amino- 14?735
uor or or o-{benzoy ana 1 -
30A44 | Darig OI?Lgtli 1, Fethyl ) CY‘H‘% ﬁ%%] ]rrol i fin- I -
p oWélaympa@e%agbov I)|- benzoi @l%id&l' “yLJ-(4-
%i/ Xye pyid trahs @i- (-14- (|pr epar edl_uapccphmyﬂ])g to
yl)- ben@aﬂw% @n@%;@l)’im q and Medh&GhdiheGhgm Stry
Letters 1 er1 1n)1’ y]i éh)ﬁ} 1529) %%ugr(;rr aty -
{1-[2- BL 3 cycl ohe I OTERAYY )
pi peri d(p}ﬁlojp_eryyl)f a@;]_de cyclopropanécarboxylic
acid
449.01 | Trans {1-[2-(4-amino- | 449.5
3-Chloro- cyclohexyl)-ethyl]-
cyclobutanecarboxylic piperidin-4-yl}-(4-
30A57 1 acid trans (4-{2-[4-(4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and 3-
piperidin-1-yl]-ethyl }- Chloro-
cyclohexyl)-amide cyclobutanecarboxylic
acid
Acetic acid trans (4- 432.5 Trans {I-[2-(4-amino- | 4334
{2-[4-(4-fluoro- cyclohexyl)-ethyl]-
30A58 | penzoyl)-piperidin-1- piperidin-4-yl }-(4-
yl]-ethyl}- fluoro-phenyl)-
cyclohexylcarbamoyl)- methanone and
methyl ester acetoxyacetic acid
416.5 Trans {I-[2-(4-amino- | 4174
1-Hydroxy- cyclohexyl)-ethyl]-
cyclopropanecarboxyli piperidin-4-yl}-(4-
30A59 | ¢ acid (trans-4-{2-[4- fluoro-phenyl)-
(4-fluoro-benzoyl)- methanone and 1-
piperidin-1-yl]-ethyl}- hydroxy-
cyclohexyl)-amide cyclopropanecarboxylic
acid
30A60 | Cyclobutanecarboxyli | 414.6 Trans {1-[2-(4-amino- | 415.5
c acid trans (4-{2-[4- cyclohexyl)-ethyl]-




N-trans (4-{2-[4-(4- fluoro-phenyl)- Fluoro-benzoyl)-

nmet hanone and 4-(4- 30A45 iperidin-1 1-yl] -ethyl}-
woY@rosE4p eridin- |- ip p cyclohexyl)-4-(4- PCTI/EP2007/051160
yl)-benzoic acid hydroxy- pi p_eé.}_di n-1- (prepared

accordi ng to yI ) - benzarri de Bi organi c and Medi ci nal

5

chems tetters u) ; 1565 '_\ —152 WO
2007/ obsithe ch‘?FPE‘P’fibow 051160 | PIPegiin- é‘ﬁ} 6-Tr ans
{1-[ 2- (gipandinel-yl53&y}- [cycl ohexlpbjo-pheert)-] N-tfans
(4-{2- [Aycmlex,)a) RRlidedi n-|4-yl } - ﬁaﬂﬂ&%@n@enzoyl -
f1 uor ot phenyl 30A46 pi peri di @ 10}611 ang arrl%{ %’h
nmet hanpne and 4 cycl ohgxyl) - 4+ yﬁl onor pho - yl -
t hi onof phol i n-4-yi - berlzoi ¢ agigid (prepared benzam de
accordyng to Brorgam c | and Mvgdi crmat Chem StTy
Letters (2005) 15(5),| 4829) |Fr@sAlIRadsamino- | 459.4
lel-[Z- A_ 520. 3 hNtlr;w cMoHe&yI)Aeﬂ{ﬁ
uor or exy 4
piRer i 0 IP}%[&%%X nl)e]:arﬁggﬁlg =7 pi pe E)E;gzy dln 4- )ﬁ’g (4-
cycl ohe@@‘l1 rams (4f 20%'1’ ~phenyl) rﬂé‘f)ﬁ%dﬁ]é‘ﬁé’ and 4-
pi peri dﬂlmerib -behzdpdnzam de pi pellingitharont-aytl 4benzof c
acid 5131§e1§dﬁ|{[ﬁ9§ fiyif-2- (4- am Mydred3- 7 N-trang
(4-{2-] cycfo%exyl) amide cyclohexanecarboxylic
acid
436.5 Trans {I-[2-(4-amino- | 437.2
2,2-Difluoro- cyclohexyl)-ethyl]-
cyclopropanecarboxyli piperidin-4-yl}-(4-
30A62 | ¢ acid trans (4-{2-[4- fluoro-phenyl)-
(4-fluoro-benzoyl)- methanone and 2,2-
piperidin-1-yl]-ethyl }- Difluoro-
cyclohexyl)-amide cyclopropanecarboxylic
acid
N-trans (4- (2-[4-(4- 5224 Trans {I-[2-(4-amino- | 521.6
cyclohexyl)-ethyl]-
Fluoro-benzoyl)- iperidin-d-yl}- (4
30A63 | hiperidin-1-yl]-ethyl - PP Y
fluoro-phenyl)-
cyclohexyl)-2-
. methanone and 2-
morpholin-4-yl- . .
) morpholino benzoic
benzamide )
acid
Example 30A64

Trans (4-12-[4-(4-Fluoro-benzovD)-piperidin-1-yl]-ethvl}-cyclohexvyl)-carbamic acid

methyl ester

Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]-piperidin-4-yl }-(4-fluoro-phenyl)-methanone

(trifluoro acetic acid salt) (30mg, 0.082mmol) was dissolved in 1 ml dichlormethan. The




Fl uor o- benzoyl ) - cycl ohexyl) -ethyl] - 30A48

pi peridin- 1-yl] -ethyl}- piperidin-4-yl}-(4-
wey@robssyy| ) - 6- fluoro-phenyl) and 4- norphol i PEHER1007/051160

nmet hanone nor phol i noni cotinic ggn coti nam de acid

494 6 Trans {1-[2-(4-amno- 495.3 2, 3- D|hydro-

RNELOSINl o e DRty bl 985 oggammo

frlemlud@nmhé&ﬁm)gs 0.0&2ni@o)4verd addedoThﬁ reﬁ@tdmamcmrearrad stirrad over night
BB Al PSRRI G Bg YagB g e e

¥ra nstra[cled[ witl{ dichloiroweth49s, Ghrogowd@aphie with dichloromethan/Methanol
5 ?/6¥0C%/9§<§llellglctﬂlélgﬁ trarr]nsp%lﬁ‘lbi%?g 1& igﬁcrg‘jé%r% 69.1%).

(4-{2-[4-(4-fluoro- fluoro- phenyl)

benzoyl ) - pi peridin-1- nethanone and WO 2007/ 093540

PCT/ EP2007/ 051160 -65 yl] -ethyl }-cyclohexyl) - (1

BxaR)le 3andile Bicyclo [2.2. 1] heptane- 2-carboxylic

acid 496.6 Trans {1- [2 (4-amno- 497.4 (1R 4R) 7,7

%&Jwaﬁ@yzh eraSihh X0 ¥ GUQalRrofo-bhn zoyl)-

I fruooro-ptenyl )=

10 m@_@mmlrghﬂt—pﬂlgh@m (m QZ [4-(4-fluoro- nethanone
and benzoyl) -piperidin- 1 - (1R 4R)-7,7-D nethyl -

el) 1: :?thyrho pv?lﬁﬁle%‘éﬁ%l))(ﬂlc%cﬁ)i‘g {Qrmd(gr fjﬂio(fg %lef?sz% &Dér]idm 1-v1]-

ne tane-
ethvl} cyclohexvl)-amide

The title compound, MS: m/e = 515.9/517.9 (M+H"), was prepared according to the
procedure described for the synthesis of example 1 from the respective trans-{1-[2-(4-
15 amino-cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone (example 1,

intermediate F) and 5-bromo-2-carboxy pyridine.

Step 2: 5-(4-Methvl-piperazin-1-yl)-pyridine-2-carboxvlic acid (4-{2-[4-(4-fluoro-

benzovl)-piperidin-1-vl]-ethvl }-cyclohexyl)-amide

5-Bromo-pyridine-2-carboxylic acid (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-

20 cyclohexyl)-amide (80 mg, 0.15 mmol) and 1-methylpiperazine (31 ul, 0.28 mmol) were
dissolved in 2 ml dioxane. 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (9 mg, 0.016
mmol), cesium carbonate (76 mg, 0.23 mmol), water (1 pl, 0.078 mmol) and
tri(dibenzylideneacetone)dipalladium chloroform complex (8 mg, 0.008 mmol) were
added and the reaction mixture was stirred for 16 hrs at 110°C. The reaction mixture was

25 then evaporated and purified by flash chromatography on silica gel
(dichloromethane/methanol 100:0 -> 90:10 gradient). The desired product was obtained as
a light red solid (33 mg, 40%), MS: m/e = 536.0 (M+H").

Example 30A66




10

15

20

25

1l-carboxylic acid 510.62 Trans {1-[2-(4-am no- 511.5
4-Trifluoronethyl - cycl ohexyl) -ethyl] -

wae o oyEx@anecar boxyl i ¢ pi peridin-4-yl}-(4 30ASPCHEPTNNT/051160

trans (4-{2-[4-(4- fluoro- phen%)- fl uor o-benzoyl) -
met hanone and 4- pi per| din- 1-yl] -ethyl}-

3— rl\!léllggﬁgfn?—:g 1—!% ﬁ %8@,1 &% 4d{§_14 (4 fluoro-benzovl)-piperidin-1-vyl]-

¢thyliy¢ldhenylpmnidé57. 5  1- Met hyl - cycl ohexyl ) -ethyl] -
cyclohexanecarboxylic piperidin 4-yl}-(4 30A53 acid

t}h o(ﬁhélgé"lnr%ﬁ ¥§ m/k LUD er | R}fl]-f—eﬁy)], Qvas ]{)Jh y{ﬂ{e@ xfg&ég?ém:e with the

gqn@racb Ireetlyd d) ofaﬁxamelec@@ésb&ts@pa?n@cmrﬂebwmcr pyadine 2- @Bﬁax@hc acid (4-{2-

LEPRBpab e AT 3O RS, b otine.

30A54 acid trans (4-{2-[4-(4- fluoro-phenyl)-

fl uoro-benzoyl)- nethanone and 4- piperidin- 1-yl]

-ethyl}- Methyl- cycl ohexyl)-am de

YRl 9B 5 carboxylic acid 30A55 6-Hydroxy- 484.6
rans -(4-am no- 485.4 bicyclo [2.2.2] octane-

%’d;l ohexy -ethyl] WD 2007/ 093540 PCT/ EP2007/ 051160
eyl iding,Picarbaxylit ackhds{Zlidn(drflutirp-benzavi)-pigeridin-1-yl]-ethyl }-

41312 43d 'uoro- fluoro- phenyl ) -
ge‘m'ﬁél?_agpl'll‘p‘e di n-1- net hanone and 6- yl] -ethyl

-cycl ohexyl) - droxy am de bicyclo [2.2.2] octane-2-
&rg@;@yp}mghrg:c}@ar oxylic acid (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-

cyclohexyl)-amide (example 30A60, step 1) (80 mg, 0.155 mmol) and phenylboronic acid

(27 mg, 0.22 mmol) were dissolved under argon in 0.4 ml 2M sodium carbonate and 1.6 ml
1,2-dimethoxyethane. Triphenylphosphine (16 mg, 0.062 mmol) and Pd(II)acetate (7 mg,
0.03 mmol) were added and the mixture stirred at 85°C for 16 hrs. The reaction mixture
was extracted with water and two times dichloromethane. The organic extracts were
washed with water and brine, dried with sodium sulfate, filtered and evaporated. The crude
product was purified by flash chromatography on silica gel (dichloromethane/methanol
100:0 -> 90:10 gradient). The desired compound was obtained as a brown solid (36 mg,
45%), MS: m/e = 514.1 (M+H™).

Example 31

Quinoline-4-carboxvlic acid (4-{2-[4-(4-fluoro-benzovl)-piperidin-1-vl]-ethvl -

cyclohexyl)-amide

Intermediate B

Trans-(4-Amino-cyclohexvl)-acetic acid ethvl ester

Step 1.

(4-Nitro-phenyl)-acetic acid (0.005 g, 276émmol) was added to a stirred solution of 22.08g
of 50% sodium hydroxide solution in 450mL deionizated water. The clear yellow solution

was transferred into a high-pressure autoclave that it charged with 30g (511 mmol) of
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fl uoro- phenyl)- (4-fluoro-benzgyl)- nethanone and 1-
pi peridin-1-yl] -ethyl} Trif1 uoromnet hyl -

%{% g@-ﬁ%[n% ; %a&l’ j’% 9@%@%9@?%%%1%& Cﬂu"é1 cﬂwﬂﬁ‘fl?ro%@n and then
piessyizgd to Elyp %Wh%@%ﬁbd&&;ﬁlm@ctl@n pRixiude wasa,styr gn4gl heated to

M?o@&ﬂhd At TR Emednd 2utbdia{cwasidbbRE OveR AN )ch ar ged under nitrogen
#oro be none an

FH}P er oS Ill)mrg%p t}ilgig(pr)ged %ﬁgcata%/st Tq1e autoclave was flushed again

W}tﬁ Initbodeanaa alﬁémopqyésuﬁz@btbd 15 Aaeird dctha@edeltid iegased(t4-130°C while
Trans

Aytndaugmtd et G0 s by i Y80 Rinued or s

payp o i1 30°a~ Ihcyal}tocélave iy tHencebley] yenteflland flusipddemytt hitrogen and the
EHReAE WE&@@W 1 ered‘@l}&?gﬂqﬁfae{ Qﬂ('tg Bbé’ éatﬁ?s‘t eAfter removal of the

acet oxyaceti c aci . Trans

solygpd p gxurle wag ebtsifedy [The igteryediatedy @p@ 1rect1y in the next step without

%NﬁﬁwbﬁmﬂQﬁﬁ)b@Wi (MpHperidin-4-yl}-(4- c acid
trans-4-{2-[4- fluoro-phenyl)- (4-fluoro-benzoyl)-

%nf‘:g%,lzanone and 1- piperidin-1-yl] -ethyl}- hydroxy-
ohexyl ) -am de cycl opropanecar boxylic acid 30A60

Cycl obut anecar boxyli 414.6 Trans {1-[2-(4-am no- 415.5
4 salvitign toff ghresTrads-{Rafhiho-cyebdhekgxyéeyic etidyblaivgd (74g, 476mmol) was

S g%té(?g)zﬁég W éﬁ’}o %f@zhge'sﬂﬂ)@lgre wa@%vz(p%réte&‘fg &hﬂ&@ 20¥ biizd under

vacuum overmght The res1due was suspended in 146mL of a 6.5N ethanolic HCI solution
and 0.6L of ethanol was added to the mixture. After 4 h refluxing, the mixture was cooled,
filtered and the filtrate was concentrated to dryness under vacuum. The residue was
dissolved in ethanol, treated with ether and cooled overnight in the refrigerator.to give the
Trans-(4- Amino-cyclohexyl)-acetic acid ethyl ester hydrochloride (19.7 g, 32% on the two
steps ) as a white solid which was filtered and dried under vacuum. MS (m/e): 186.1
(M+H")

Intermediate G

Step 1

{Trans -4 -[(Quinoline-4-carbonvl)-amino]-cyclohexvll-acetic acid ethvl ester
hvdrochloride salt
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Anlﬂ&ﬂ&e BP’? L2 Mgr Bﬁ ych)atlc By %Pf)&%ﬁr ﬁpgroéﬁlor de (3.63 g, 17
piperid @ag 5 - cyc de

eyl ﬁ,égb(ml; @(tq (d gBalgi qyinglane-4- carbonyl chloride
ﬁj;ldrbaﬂéﬁd@ﬁ"aﬂ@ed (4131%4% 180D ff)il(%’édody tB¥ S @N@YM¥oh of triethylamine

é]ﬁ;%g%@ d%ilﬁmgf% [at}O leﬁ%{ngygﬁ%elg ?c;rﬁg ztt 209 tf@perature overnight and the
§dlty ob il ey tehroved bl fiipition @ dziey filkratanie bhredeesde TROOr gdnidayer is

g’? %rS %ﬁﬁg?ﬁggg?r llng @g‘» Aq galgﬁaﬁ%es&rgﬁglgg ad !:c}rfc%rrlr{iréj[eed to obtain

3.8 o acaudemitfio-a BBk cBronhito graplsy (ith hepthde/ AdOEL 4:1 to AcOEt a solid
%y%tgl Q@ ﬂ{aI‘PWaF ec&%&klﬁ@?w !h)EtOgIc g}ﬂi h-re %a?é?g obtain the title

pl peri eridin-4-

mpm%ﬂa)mlzk sq‘hddaﬂa-gpﬁ%%w d)aMep (zl/e)rm%ﬁﬁthH& yl -

nmet hanone nor phol i no benzoi ¢ benzam de acid Exanple
8@AB4 Trans (4-{2-[4-(4-Fluoro-ben zoyl) -pip eridin-1
-yl'l 1-cycl ohexyl)-carbamc acid 5 nethyl ester
Trans- {1 [2- (4 Anlno cyclohexyl) -ethyl]

(trffluoro acetic aC|d salt)’(BOng, 0. 082nn01) was

Qéﬁ_(?ﬁélngl% Yl Qaﬂooﬂkl) Hneihb REPERSHRAN - addiR VR 400 €4093R%Eh1oride salt
(27¢8 mmol) was reacted with lithium hydroxide monohydrate (3.33g, 79 mmol) in a

mixture of water (65mL) and THF (130mL) and the mixture was heated at reflux for 5
hours. A 2/3 of the mixture was evaporated and HC1 37% was added until pH 7. The
mixture is then evaporated to dryness and 30 mL of water is added and the suspension is
filtered to obtain a solid that was recrystallized on toluene (2.2 g, 88.6% yield). MS (m/e):
313.1 (M+H").

Intermediate H

Trans-{4-[(Quinoline-4-carbonyl)-amino]-cyclohexyl }-thioacetic acid S- ethyl ester
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in 1.2-dichloromethane (0.300 mL) and Quinoline-4-carboxylic acid trans-[4-(2-oxo-
ethyl)-cyclohexyl]-amide (0.020 g, 0.067mmol) was added . Methanol (0.200 mL) was

added to the mixture and it was stirred overnight. Sodium triacetoxyborohydride ( 0.024,

0.11 mmol) was added to the clear solution that was stirred 10 hours at room temperature .
The mixture was concentrated to dryness and the residue was taken up on methanol and
purified with preparative HPLC on reversed phase eluting with acetonitrile/water. The
combined producted fractions were evaporated under reduced pressure to yield 0.03 g of a
white solid ( 0.06 mmol, 99%). MS (m/e): 488.3 (M+H")
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According to the procedure described for the synthesis of example 36 further derivatives
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cyclohexyl) am de 4-(4-fluorobenzoyl) plperldlne
(trifluoro-acetic acid salt) (0.020g, 0.062 mml) was

sol

ved

in 1.2-dichloronmethane (0.300 nL) and

5 Emﬁ@?bgge 4-carboxylic acid trans-[4-(2-o0xo-
0. 067mmol ) was
theen1xtyr-

10

ethy

)

cyclohexyl] am de (0.020 g,
h I 2 0

twﬂdm®VMaw®Drohydr|de ( O. 024 30 O 11 mmol ) was added

to the clear solution that was stirred 10 hours at
1Tﬂl‘l’ign{tl %ERQ%}M cyclohexyl)-ethyl]-piperidin-4-yl }-(4-fluoro-phenyl)-methanone

(example 1, intermediate F) (0.03 g, 0.09 mmol) was suspended in acetonitrile (0.300mL)

and 2,4-Dichlorophenyl isocyanate was added ( 0.019 g, 0.1 mmol) and the mixture was

stirred for 2 hours at room temperature until TLC indicated the end of the reaction. The

solvent was removed and the crude was purified with chromatography eluting with

dichloromethane/methanol (1/0 to 9/1). The combined product fractions were evaporated



The m xture was concentrated to dryness and the
resi due was taken up on nethanol and purified wth

w@e@pasauo ve HPLC on reversed phase el uti ng w PEI/EP2007/051160

acetonitrile/water. The conbined producted fractions
wer e evapor at ed under reduced pressure to yield 0.03 g

gms% B35t St LB R pu i chid NP o AR s mvo:

®.3M+prdcedure described for the synthesis of
exanpl e 31 further derivatives have been synthesized
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ety naieeneli-doiiret-ai alo- phivaiyl) abétésn orehindi the coriysp omdihg scyanate.

by methods 5 described on this
Jfﬂ%%tnfﬂhséxxan%l%%ntgt%ﬁc nane MV Starting materials MNV
found No (MrH)+ 31 Quinoline-4- 487.6 Quinoline-4-
488. 3 carboxylic acid carboxylic acid
trans-(4-{2-[4-(4- trans-[4-(2-o0x0- fluoro-benzoyl)-

BTl BT | et flndaiddua, gige and 4
-cycC exyl) (|4- 11 ugrobenzoy 1 e pi peridine
rlfluoro- acetic |acid galt) 32 QuinolfoHad4- |499.6
CU|noIine 4- 500.3 |carboxylic acid carbddyH)€ |acid
Fans—(4—{ 214 {4—tHrans—f4(2—exeo—nrethoxy—benzoyl ) -
N R R AS—o— XY y
et Ryl ) - cycl ohexyl] -| poper i@ i-pd-]4-- |asnode and
ethyl } - cycl ohexyl) (|4- ami|dg qet hoxyphenyl) (4
pi peri dyl) et hanonsg
Trans-1-(2,4- cyclohexyl)-
Dichloro-phenyl)-3- ethyl]-piperidin-
38 (4-{2-[4-(4-fluoro- 4-yl}-(4-fluoro-
benzoyl)-piperidin-1- phenyl)-
yl]-ethyl}-cyclohexyl)- methanone and
urea 2.4-
Dichlorophenyl
isocyanate
5204 | Trans-{1-[2-(4- 520.5
Amino-
Trans-1-(4-Chloro- cyclohexyl)-
phenyl)-3-(4-{2-[4-(4- ethyl]-piperidin-
39 | fluoro-benzoyl)- 4-yl1}-(4-fluoro-
piperidin-1-yl]-ethyl }- phenyl)-
cyclohexyl)-urea methanone and
4-Chlorophenyl
isocyanate
486.03 | Trans-{1-[2-(4- | 486.5
Trans-1-(4-Ethoxy- Amino-
phenyl)-3-(4-{2-[4-(4- cyclohexyl)-
40 | fluoro-benzoyl)- ethyl]-piperidin-
piperidin-1-yl]-ethyl }- 4-y1}-(4-fluoro-
cyclohexyl)-urea phenyl)-
methanone and
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hydrochl ori de 33 Quinoline-4- 485.6 Quinoline-4-
486. 4 carboxylic acid carboxylic acid trans-

WA 2e0fA93546 trans- [4- (2-oxo- benzoyl - 4- hydr oXBET/BPINY1/)51160

-cycl ohexyl ] - piperidin-1-yl)- 77am de and 4- ethyl]
- cycl ohexyl }- hydroxy 4 anmide p| peridyl phenyl WO

laY¥al Zl NOAEC AN laYalw il aY = 'lf‘ﬁ 2 A | ’\d-
y4v) I'TUIJ90J5U rklll ErL\.UlI UJ = 1%
hydrochl oride 34 Qjinoli réL EthOWeBYIQJl nol i neq 4-

488. 4 carboxyllc aC|d cartoxyynmﬁaC|d trans-

1402 (A yr ang {D_ o\t hoan=zpoyv A1l 11y ~
L= LL \“I‘ LI AaATTS \L UANU UCIILUyI = T UuyurT U et hyl)
- cylcl ohexyl'] - pi peru@m- Tehis{1afp-de et hyll ]
- cylcl ohexyl }- (4-Fl yoro- 4 ge pi peridijn-4-yl)-
pheﬁyhgﬂﬁﬂhqaanA-(trlfluc&o-oﬁgf ic acid saly) 35
gqh&%gxgzoﬁﬁ 52 Cp;nol;ﬁ%a é%agih?B Zar?ox;llc
car pboxyl rar - , 4- trans-
?ﬁ (P2PG; ﬁ' L -[benzoyli)yi3-(£mayty- -lcycl ohexyl] -
eb¢bhﬁ9® %mﬂﬂbénlde ang %énﬁ: et hyl }}- cycl ohexyl) -
Di chheﬁo phenyl) am de pi erh ? yl -| met hangne
Exgnpl e 36 N-trans-(|4- {2-IT%53QQ¥W339 oro -ben|zoyl)
-piperidin- 1-yll yl 1- cychmhkﬂyk&ymm&ian1de Trans-
l' 1

r') {A_ Ay ovdl AhAsy ot hy v A v\_4_ |}_
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(4 fluoro phenyl ) -nethanone 5 (internediate F,

exanple 1) (0.03 g, 0.09 nmmol) is suspended in

ﬁ&%%i@m@nethane (0.300m) and triethylamne is added (
. , 0.094mmol) followed by acetyl chloride

Trans-1-(4-Chloro-phenvl)-3-(4-{2-[4-(4-fluoro-benzovl)-piperidin-1-yl]-ethvyl -
cyclohexyl)-1-methyl-urea

Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]-piperidin-4-yl }-(4-fluoro-phenyl)-methanone
(example 1, intermediate F) (0.05 g, 0.1 mmol) is suspended in acetonitrile (1 mL) and (4-
chloro-phenyl) methyl carbamic acid 4-nitro-phenyl ester (prepared from 4-chloro-N-
methylaniline and 4-nitrophenyl chloroformate with triethylamine in dichloromethane
stirring at room temperature) was added (0.034g, 0.1mmol ) followed by N,N-diisopropyl
ethyl amine (0.04mL, 0.2 mmol) and the mixture was stirred for 24 hours at 75°C until
TLC indicated the end of the reaction. The solvent was removed and crude was purified
with chromatography eluting with dichloromethane/methanol (1/0 to 9/1). The combined
product fractions were evaporated under reduced pressure to yield 0.02 g of a white solid
(0.04 mmol, 40%). MS (m/e): 501.2 (M+H").

Ex. | Systematic name MW Starting MW
No materials found
(M+H)+
Trans-{1-[2-

Trans-1-(4-Chloro-

(4-Amino-
phenyD-3-(4- {2 [4-(% 1 500.1 Johexyl 501.2
42 fluoro-benzoyl)- cyclohexyl)-
ethyl]-

iperidin- 1-vyl]-ethyl }-
piperidin-1-yl]-ethyl} piperidin-4-

lohexyl)- 1-methyl-
cyclohexyl)-1-methy yl}-(4-fluoro-




(0.010 nL, 0.094 nL) and the m xture was stirred for 2
hours at roomtenperature until TLC indicated the end

woboovhessseact i on. The sol vent was renoved and BMFEPDNB051160
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m.) was added and the solution was purified with
preparative HPLC on reversed phase eluting with 10

NC 0L T+ QNN |

acet-ontt+itefwater—( 0 05% E3N-—The—conbired
pradiéted fractions were evdgd¥arléd under redyced
pressure to yield 0.008 g of| metbhfionshite solid|( 0.02
mol , 22.2%. M5 (m¢): 375.3nd( MrH+)4 According to the
procedure described for the §%ﬂﬁg§sis of exanplie 36
furlt her derivatives |have bgen synthesiged fromthe

Tr gns- phenyl)
{1-[ 2- (4- Ami no- cycl ohexyl ) - gtrhgth}l pi perj di n-4-yl} WO
2007/ 093540 PCT/ EP2007/ 051168Q.4r5ah8c acid
(4-[f I uor o- phenyl) - me hanone d..t he correspondiing acyl
chllori des. They conpfise exanPl'®s 36 apd 37. Ex
Systemati c MV Starting nmat er|iresyldierf ound No name

(M Ntrans=—{4= 3745 Trans-{ I={2=(4 3752

12-[4-(4- Am no-cycl ohexyl) Fluoro- ethyl]

- pi peridin-4- 36 benzoyl)- yl}-(4-fluoro- piperidin-1-
Eyoaet hanone vyl ]-ethyl}- and acetyl chloride

cycl ohexyl) acetam de Morpholine- 445.5

18 aisy{do- [ndoledt-caBbxic adidaar Py lifluofsrbaozoyDYsibetidixyl-yl1]-ethyl}-

acid trans .ethyl]-piperidin-4- (4-{2-[4-(4-

gﬁ&ﬂ@ﬁﬂiﬁg@&%- 37 fluoro- phenyl)-nethanone benzoyl) -

and 4 piperidin-1- norpholinylcarbonyl yl] -ethyl }-

Thino 142 (¢ualinhesgdhexylettde] - pipefmkiard - (381ubi @&phenyl)-methanone

bR IR e a8 ik B3 b S 3R 955N domethane

and N-ethyldiisopropylamine ( 0.33 ml, 1.93 mmol) was added. Triphosgene (79 mg, 0.27

mmol) was added carefully and the solution stirred for 30 minutes at room temperature.
Indoline (32 mg, 0.27 mmol) was added and stirred for 30 minutes at room temperature.
The reaction mixture was extracted with sat. NaHCOs-solution and dichloromethane. The
organic extracts were washed with brine, dried with sodium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography on silica gel
(dichloromethane/methanol 100:0 -> 90:10 gradient). The desired compound was obtained
as a white solid (51 mg, 44%), MS: m/e = 4782 (M+H").

According to the procedure described for the synthesis of example 42A1 further derivatives
have been synthesized from the respective Trans- {1-[2-(4- Amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(4-fluoro-phenyl)-methanone (example 1, intermediate F) and the

corresponding amine. They comprise examples 42A2 to 42A7.

Ex. | Systematic name | MW | Starting materials MW
No found
(M+H)+




Trans- {1- [2- (4-Am no-cyclohexyl) -ethyl]
-pi peridin-4-yl}- (4-fluoro-phenyl) -nethanone
w@ eooanmdseo 1, internediate F) (0.03 g, 0.09 moPQT/MER07/051160

suspended in acetonitrile (0.390nm) 10 and
2,4-Di chl orophenyl |socyanate vvas added ( 0.019 g, 0.1
o—ant—them—xture—was—st++rred—For—2hours—atroom
terrpﬂﬁature until| 3453 mdain@a{uqd (Whemand of S4ote
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di ch diﬁléﬁf ane/ et hanJPlpfrf B-1 }Qﬁ 1). The conbi ned
pr odpuiidoter et i ons| wer e ﬂvwoli’lﬁme’fﬂ WO 2007/ 093540
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i socyanate 486.03 Trans-{1-[2-(4- 486.5

Trans- 1- (4- Et hoxy- Am no phenyl)-3-(4-{2-[4-(4-
weyarobsyyl ) - 40 fluoro-benzoyl)- ethyl] -pi pePCTEP2007/051160
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1- [ 1,0 4>i6ith.n0- oyt rianeL i aiiver| vy |- (41
uor anong i nt ernedi at ¢

0.0 th%gg%i‘)ohgg is 5USP O%%éqg ﬁ/ﬁacetonltri le (1 nb)
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H44 | (biphetyl ester (pflepargnyhom 4-chljoro- N-
et hy haolLidagoand| 4- ni | peRhanit a&mor of orjmat e wi {h
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added % f ol | owed by

N, N- d ?thgldpropyl 1D et hyf-caibox 10(3@1(’04rrL O 2 mol ) and
t he mextdheeylwas Sy i rre:l for 24 hours at 75C until TLC
i ndi cal,gd the end| of the reaction. The sol vent was
r enoved and crude was purified wth chromatography
el ut ch n ol (1//0 0, 9/ L)
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AQA'pdfbmmM) 409 . | M5 ( hpippridinodyB-@wH+) .| 15 Ex.

Syst ep@tiiginDRYE- MV St af tih&G- Mbhy))-
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U

cyclohexyl)-1,1- amine
dimethyl-urea

Example 43

N-{(Trans-2-[4-(4-Fluoro-benzovl)-piperidin-1-yvlmethyl]-cvclopropvimethvl +-3-(5-

methyl-[1,2.4]oxadiazol-3-yl)-benzamide

Intermediate K

Trans-2-[tert-Butoxvycarbonvlamino-(toluene-4-sulfonyl)-methvyl]-cyclopropanecarboxylic

acid ethyl ester

2-Formyl-cyclopropanecarboxylic acid ethyl ester (88-90% trans isomer) (2.9g, 20.4 mmol)
is solved in methanol and 2.4 g (20.49 mmol ) of tert-butylcarbamate was added followed
by sodium p-toluensulfinate in water (40mL). After stirring at room temperature 5 mL

(132.5 mmol) of formic acid was added and the mixture is stirred for 70 minutes until the
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No materials found (M+H)+ Trans- 1-(4-Chloro-
Trans-fl-[2- phenyl)-3-(4-j2-[4-(4- ( 4 - Ami no -

WG9yl ohexyl ) 501.2 42 fluoro-benzoyl) piper/EP2on7/051160

l-yl] -ethyl}- ethyl] - cycl ohgxyl)-1-nethyl -
pi peridin-4- yl}-(4-fluoro V[)§%07/093540

Fﬁﬁ{lgﬁﬁg gftzgtg(% 56Q ss)ﬁ(z @a%ﬁﬁ@téﬁ%ﬁﬂ&&&ﬁ%&@féﬂ g)a&:g Gnd ?&qane and dried
BhdsniZhowceym (ki 26a7Ad.5%, Gelti okjlie 61 sippeand (only the trans
SomafRRAIHiC s@ﬁdl q\qs fmied:- §s4-A @1 hupr o- ben zoyl) -Dip

eridin-1-,1-et | - cycl ohexyl)-am de 5 Trans

1-[2-(4-am no-cycl ohexyl)-ethyl]-piperidin-4-yl}-(4-f
ﬁﬁ@&%ﬁ%ﬁ%ﬁyl)-nethanone (exanple 1, internmediate F)

(80 myg, 0.24 mmol ) was dissolved in 1.5 n
@iranis] 2o(temdBultaryearbamgl aivinet- imgthdi)i solep ognah ecar exylic Gci@8thyl ester
m, 1.93 nmol) was added. Triphosgene (79 ny, 0.27

g&ﬁhﬂl ﬁ@éhﬁﬂﬂf&%%%f 6§ 55 h%l)ax% shﬁﬁna LEQ %6f{lfa%d%%§{‘lL) and

m nutes at room tenperature. I ne

b of witkes wag addedanld 3% i3p e nmeb 0§Ua1iiﬁ frlitests laftoxmebﬁnylammo—

(tsm@ﬁé atsu[fsnyli%eﬁkgq Em&ﬂrb eBArkbilie awa%t}gmegt@qba@%ded
on and di chl oro

t
ﬁ“ﬁ)rgaﬂaﬁseé@%@@f%%i P S HORA T ABY KRB 10 (DL 1S h vater
(Sébﬁjl)lmdﬂﬂg‘ @04 Sminmdly ef divamdorobydipds weredad &t @gain Ubie resulting
f. |
BRI R B heths o L 2S010RE S0BLAGLER NG 86 5o 581 .o,
glrctmlreng yas Jorginged fardbiSh iﬂrp ocgadlqmr olot sippented ans! the aqueous phase
Wgé éx@ra@t@h 'vﬁth(éﬂ-ylggetatéf'%@Omﬂﬁmd%@co‘fnﬁiﬁ@d ér Mt"[ﬂ' TS vl‘e':fe dried over

According t procedure described for t nt hesi s
MheSEx andh F@C&Q‘A&te# {f AHEFSS JBAFPWET BN pREeR BisH column

shrohhesdrzae d‘nrsﬂmatmﬂl H@%ﬁ%ﬁAdOﬁ (Ingesobthik-7.§ 2192.1% yield ) of the

ifle £80 D0 Y& QNG odia A5 Wy 3441 (v

Intermediate M

Trans-(2-Formyl-cyclopropvlmethyl)-carbamic acid tert-butyvl ester

To a solution of Trans-2-(tert-Butoxycarbonylamino-methyl)-cyclopropanecarboxylic
acid ethyl ester (0.320 g, 1.3 mmol), in toluene (5 mL) at -78°C a 1.2M solution of DIBAL-
H (1.86 mL, 2.2 mmol) in toluene was added. The mixture was stirred at -78°C until TLC
after 0.5h indicated completion of the reaction. A saturated solution of sodium tartrate was
added and the water was extracted three times with dichloromethane. The combined
organic layers were washed with water and brine, dried over magnesium sulfate, filtered
and evaporated. The crude product was used without purification on the next step. MS
(m/e): 200.3 (M+H")

Intermediate N

{Trans-2-[4-(4-Fluoro-benzovl)-piperidin- 1-vimethvl]-cyclopropvlmethyl }-carbamic acid
tert-butyl ester

A mixture of 4-(4-fluorobenzoyl) piperidine (0.300 g, 1.2 mmol), Trans-(2-Formyl-
cyclopropylmethyl)-carbamic acid tert-butyl ester (0.294 g, 1.2 mmol), in 1,2
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pi peridin-4-yl}-(4-fluoro-phenyl)-nmethanone (exanple],
internmediate F) and the correspondi ng am ne. They

W@ oupndse exanpl es 42A2 to 42A7. 20 Ex. Syst enetT/EP0aT@S1160

MAN Starting materials MV No fgimd (MtH) + WO
2007/ 093540 PCT/ EP2007/ 051160 -79 6- 545.6

a—fcﬁ‘ %e,{tl}ar{e%Z&lf? ’%ﬁ} ﬂrreélsféﬁ 4?1 at -Irédlfl Itéfﬂ%éf%%?z}ﬂd sod qjm 4-

exyl)

rrm@péybqrohydrr@@.( el il badded n et e tainbiton was stirred
A2 RoftAAR 'E}?Enﬂ_,(ﬁ ﬂld{c%te[ddcon{ﬂlétiofnl delﬁ@l‘Eﬁét[b\{ll )Fh@ AktuRewas filtrated

o f l v tb(? g_s arid gl?rﬁl' qfi/%ﬂﬂg) 001&17171 céquipaif%raphy on silica gel using
CH@CE —C4-I2@IIEI /MbOHJB9Z) THegrodedt €radtomywedre bene¢htrated to give 0.288 g

> I boxyl i.c acid pi trans
(9o, 7% S e o P S5 R Bt bt ik hanone
and benzoyl)- isoinoline piperidin-1-yl] - ethyl}

cycl ohexyl)- am de 3,4-D hydro- 491.7 Trans
{1-[2-(4-am no- 492.1 1H cyclohexyl) -ethyl] -
r13@Pl‘dh5191Arﬁ%o%retl{%}lié%lbﬁloﬂvlﬂie)(ﬁs}lr Bﬂ)en@ﬁ‘ltlll% Y4l u 261 fhenyl)-

Tl oro-p H 42A4 1r ans (4-{ - - et hanone and
He aﬁone tr1 uoro acetic acid salt

=y &=y Y

0.288 g ( 0.74 mmol) of {trans-2-[4-(4-Fluoro-benzoyl)-piperidin- 1-ylmethyl]-
cyclopropylmethyl}-carbamic acid tert-butyl ester is solved in dichloromethane (5 mL)
and trifluoroacetic acid is added at 0°C (0.757 mL, 6.6 mmol) and the mixture is stirred at
room temperature overnight. NaHCOj is slowly added until pH 9 and the mixture
extracted with 3 times with dichloromethane and ethyl acetate. The solvent was evaporated
to yield 0.308 g (0.76 mmol, 100%) of a white solid that was used without purification on
the next steps. MS (m/e): 291.2 (M+H").

N-{(Trans-2-[4-(4-Fluoro-benzovl)-piperidin- 1-ylmethyl]-cyclopropylmethvl}-3-(5-

methyl-[1.2.4]oxadiazol-3-vl)-benzamide

3-(5-methyl-1,2,4-oxadiazol-3-yl) benzoic acid (0.015g, 0.074 mmol), 2-(1H-benzotriazol-
1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate (0.024 g, 0.074 mmol) and (0.04 mL,
0.224 mmol) of N- ethyldiisopropylamine were stirred in 0.3 mL of DMF for 0.5h at room
temperature and [1-(Trans-2-Aminomethyl-cyclopropylmethyl)-piperidin-4-yl]-(4-
fluoro-phenyl)-methanone; trifluoro-acetic acid salt (0.030g, 0.074 mmol) was added. The
mixture was stirred for 12 hours at room temperature. The mixture was concentrated to
dryness and the residue was purified with chromatography using dichloromethane and
methanol (9:1) . The combined producted fractions were evaporated under reduced
pressure to yield 0.02 g of a light brown solid (0.04 mmol, 56.6%). MS (m/e): 477.0
(M+H"Y).

According to the procedure described for the synthesis of example 43 further amide
derivates were synthesized from [1-(Trans-2- Aminomethyl-cyclopropylmethyl)-piperidin-
4-yl]-(4-fluoro-phenyl)-methanone ( trifluoroacetic acid salt) and the respective

commercially available acid. The purification was performed with preparative HPLC on



(4-fluoro- tetrahydroi soqui noline benzoyl)
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pyr
pi p

Whikh PoBers
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rolidine- | - cycl

e 49% es-EBQB $xdnt

onor phol i ne- cyclohexy?
pi peridin-4-yl}-(4- 42A6 (4 {2-[ 4- (8-

ohexyl)

42A5

522. 2 PCT/EP2007/051160

-gthyl] - carboxylic acid
eridin-4-yl}-(4- trans (4-{2-[4- fluoro-phenyl) W

relpled pine ol e O o seslon fifmch 31
(G Faiv- The gporadong }he Peydich ﬁr@gt;qn)s yie
[E4s(4-ami no- 494.4

'ﬁfacgtonltrﬂe [water

d@e respective amides

-ethyl] 4-carboxylic acid

fl uoro- phenyl) -

fl uoro-benzoyl)- nethanone and (1,1- piperidin-1-yl]-
Dioxo-thionpr phnl ine et hy! 1 A-car hnvul c—acid
eyl wakid namkde T apgs 3- (Qartify nf]aqgha'is Tragsy
Nb-|[ 2- (4-ami no- 404.4 [4-(4-Fl uoro- cycl 0h3§Xhh
-etlhyl ] 42A7 benzoyll)- pipdridin-4-yl}-(4-
pi peridin-1-yl]- flugro-phenyl)- ethyl}- netMrbhe pnd
drmethyt—cyctohexyt =1, = amne drmethyt-urea
Exanpl e 43 476.5 [1-(Trans-2- 477.0
Aminomethyl-
N-{Trans-2-[4-(4- cyclopropylmethyl)-
Fluoro-benzoyl)- piperidin-4-yl]-(4-
piperidin- 1-ylmethyl]- fluoro-phenyl)-
43 | cyclopropylmethyl}-3- methanone;
(5-methyl- trifluoro-acetic acid
[1,2,4]oxadiazol-3-yl)- salt and 3-
benzamide (5-methyl-1,2,4-
oxadiazol-3-yl)
benzoic acid
471.02 [1-(Trans-2- 471.3
Aminomethyl-
cyclopropylmethyl)-
2-(4-Chloro-phenyl)- iperidin-d-yl]-(4
N-{ Trans-2-[4-(4- PIp y
fluoro-phenyl)-
fluoro-benzoyl)-
a4 | methanone;
piperidin- 1-ylmethyl]- ) ..
eyclopropylmethyl] trifluoro-acetic acid
iobotyramide salt and "
u
Y chloro-alpha, alpha-
dimethylphenyl
acetic acid
428.9 [1-(Trans-2- 429.5
4-Chloro-N-{Trans-2- Aminomethyl-
[4-(4-fluoro-benzoy))- cyclopropylmethyl)-
45 | piperidin-1-ylmethyl]- piperidin-4-yl]-(4-
cyclopropylmethyl}- fluoro-phenyl)-
benzamide methanone;
trifluoro-acetic acid
salt and 4-
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N-{(Trans-2-[4-(4-Fluoro-ben zoyl) -pip eridin-I- ,
| ycl opr opyl nmet hyl 1-3-(5- 5 nethyl- [ 1,2,41 oxadi azol -

W@2007)p93sen zam de | nternmedi ate K nethyl | PCT/EP2007/051160

-cycl opropanecarbomic acid efhyl ester
2- Fornyl-cyclopropanecarboxyl|c aC|d ethyl ester

[ Q

o H ol s
\O 'UU/ULI(J.IID —SOtrer \L UU, .’-I' IIIIUI U FS—SOoT Vv d

i n [methanol and 2.4 ¢ (20. 49 Q%Bﬂ¥wﬁ?ncamd

Tert-putylcarbanate was added fol fowed Dy sodi um
p-toluensulfinate in water (40nL). After stirring at
roomtenperature 5 mL  (132.5 mmol) of formc acid was
agﬂnmﬁgad the mxture is stirred for 70 m nutes until
€ WO 2007/ 093540 PCT/ EP2007/ 051160 -81 product
precipitated. The solid was filtrated and washed with
Wﬂ@hl@ﬂ%ﬁéﬁpb353ﬁl“raﬁlﬁ2¢44($(ﬂluowl6&fzobl)ghpé\fimhulmlfr&thvﬂ-

obtal n 3. (44.5% yield) of the title conpound (only
?ﬁii¥9%¥ S ) as a white solid. M5 (nfe): 384.5

(MrH+) Intermediate L 5
Thatide &l p@rmd- Bastsgtheardddnyh dd(fionset Amjinomethyl-cyclopropylmethyl)-

Lo ISE O AG) BB DAL nRal SO i -

eidp %91@:‘1 afogyamate M5TAtoNitEfsdaccardingfo thapé?cedoar@ da&ma@ad for example
Qﬂ%§(rﬁ/e[)3%44@ éMIHII*) of

trans-2-[tert-Butoxycarbonyl am no- (tol uene-

4-sul fonyl)-net hyl]-cycl opropanecar boxylic acid et hyl

ester was added portionwse (0.8 g portions) and the
tenperature was kept to0-18-30C After 1.5 h water, 10

T

Eﬁnt%rs@ﬂﬁtlgnﬂﬁe(lo 15mwt ) of el woackionoygwi de pere

again. The resulting |[m xture was qJﬁpcged M t h
ammpni um chl ori de 2M[(300nL)| and 100 nlL of LM K2CD3
and stirring was contli nued flor 0.5h. The ofMahe | ayer

Was| separ at ed and thg agueous phiase  was extracted
witlh ethyl acetate (3@d3R) agnd-(Ihensebnbi neddbd gan|c
| aylers were dried over MSOdamidnsdn@entrated to
dryiness under vacuum|and purli f i | olum 15
chrlonet-ogiapiphenyl)-si I|i ca wi S {0299{1 Al Ok (9/1)|to
obtaﬁqmﬁg§[g(49@ 1% yi el d) ofYlrAwerigingde conpound| as a
[ £1 ): 244. 1 fIMHftholont er redi ate M
ﬁgaﬂ§mz?§)?5FH5 yclopropquﬁkﬁ h) -carbanic acif
t erftWivgthyll-ester To a sol uti|o ‘ﬁ
Tr dnsed ﬁﬁgﬁﬁaﬁygoxycarbonyléﬂ? 82MEt hy! ) { cycl opr ppane
FIC 20 acid ethyl est rﬁweﬂagﬂwg 1.3 mmol ), in
toluene (5 nm) at -78C a 1. 2MciDdaitt areianaf | DI BAL- H
(1.186 nL, 2.2 nmmol) ifn toluengdﬂ@ g%ﬁ The m xfure
was| stirred at -78C until TUC i ndi cat pd
conpl eti on of the reaction. A§%§? Gt ed salution of

sodiumtartrate was added and the water was extracted
three tinmes with dichl oromethane. The conbi ned organic
| ayers were washed with water and brine, dried over

Beapeple hm sul fate, filtered

2-(4-Chloro-phenvyl)-N-{trans-2-[4-(4-fluoro-benzovl)-piperidin-1-yvlmethvl]-
cyclobutylmethyl}-isobutyramide

Intermediate P

Trans-2-Hvdroxymethyl-cvclobutanecarboxvlic acid methvl ester
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25 and evaporated. The crude product was used w thout
purification on the next step. M5 (nfe): 200.3 (MH+)

WO ndogrosssdd at e N { Trans- 2- [ 4- (4- Fl uor o- benzoyl ) PET/EP2007/051160

pi peridin-1-ylnmeth, |yclopropy #net hyl } - car bam ¢ aci d
tert-butyl ester 30 A mxture of 4-(4-fluorobenzoyl)

@fa?l@ rd 10%3 aglo %g?r)b%méﬁ'c a%ldnaIH*Je}hy CF-g e?:?%él %g 15?"9'1}{{7101) was solved in

o opy rbam c aci
)nplg gf @ethﬁnql a@ﬁ@pymm porohydridgryvpadiedd35/49 322 mmol) in 5 portions

E’agﬁ/ ABRRIA Qs Q@eﬂ-@é)the Ter@lgﬁrgﬂu@z!tt‘m@emﬁﬁle(la%mmﬁ% the mixture was

irred_for at roomtenperature a
Hrrediot 8%951& & tcqus ppmengig chisrige ﬁﬂgmﬁmﬁ Slfigrisacid 2M (76
A v&tei’feaddes whtil 1g 7sOhel Taq@ébu\A@BaSEtWa[s efdactddod tichds WkinsSO mL of

é I drﬂd cate ti‘ react | h
Hblororh i B or EhEaG P EHE e hibaPubtP P hinzsaphy using
anmdxtpr @ﬂdl@domdnhamlaurfﬁ BiMiE Odrat Jotgrodepy 158 gsaf Ither:taﬂegcealmpound (
2R (
a@tg}ogns wgr%%l conceér%%rrléastyg%#doﬂfg?vnﬂ(eg) 1%22([%9?
ol , 60 %yield) of a white solid. M5 (me): 391 3
iate @ (Trans-2- Anin onethyl - cycl opropyl met hyl)
- piperidin-4-yll-(4-fluoro-phen nethanone;

Trank 2 Bdrarydeadlotou taddcbdaylic atldl MetA§Besger ( 0. 74 mmol ) of
{trans- 2- [4 (4- FI uor o- benzoyl ) - pi peri di n-1-yl met hyl ] -

gYCJS r %}SI F %9 E%Lbei% gélﬂ%n’ﬁ wa? rs%}v{’cfj Y 1ch%§ro%{et}#a§1e (250mL)

solv uor oa
and bllSL%madblédnmtol)@@eroetthlm_mdeanQOmb pf dlalnﬂdrqrh@hane was added.

Kftét W@nﬂuﬁes%f | srtﬁﬁﬁjg Qtt 78"’@ Oﬂ]aﬁ§ Qﬁgﬁgﬁﬁﬁtﬂﬂ%abg%necarboxyhc acid

unt 1 | he” m'xture

NaHCC3
@ﬁ%%@d 16@ t9ﬁ 1% n%mﬁlé évam#ddn JRInYr pricHaren eihneaingy 0 minutes
REStAéBYlahie &0 nvIEt79 waﬁolgemp @dcﬁaﬁ%ﬂd 19 in@xtittetlad sBrrd@8r 2 h at -

0TS 30 S 8 38 B 2 358 e s

BRdke dvaf dttde)ed with 200 mL of dlchlormethane and the combined organic phases

}»él{e(p-{ﬁrﬁigé w%th[c%}]u(qé}]il Elgl% (t)o W%ﬂ %ﬁ ILgﬁlrﬁglfldh&)t&né/ ALOEL (4+1) to

cltopro ne

w;]gdﬂ kg;ﬁ%@.ngmy B )dlzft]g@tltle compound as a colourless liquid. MS (m/e):

P64 P tﬂ@y 1, 2, 4- oxadi azol -3-yl) benzoic acid

(0. Og 074 rmol) 2- (1H benzotri azol -

gl 1 R3 3-tetranethyl uroniumtetrafl uoroborate

I eOO?4mmI)and(OO4rrL 0.224 mmol) of N

ethyl di i sopropyl am ne were stirred in 0.3 nL of DW

Toms@- Bért-du texyoaboth @aparcattoiuen adai [fbn yl) -kt layh] -syclébutanecarboxylic
thyl - cyclopropyl nethyl) -piperidin - 4- YII -

%—%—Wenyl ) - met hanone; trifluoro-acetic acid

salt (0.030g, 0.074 nmol) was added. The 25 m xture

decording te B¢ syoihesoohdans 2atter - Fonorerben demine- (tghygne-4-sulfonyl)-

Pttty UL & clpSo QB@a@l‘%){yﬁ& geld b 1&&&@%&@6%& Eexh nedm the title

urjfie chr or.omet
%\‘HHP‘?‘%P@It WO PP %J] from r?ﬂ%gg{?ﬁ*g‘?/ﬁ% gadﬁﬁ%r EBXYF‘IF &Elfiuf%ﬁgyl ester,
e Eg G\zapﬁmal)eférwmdgrcaﬂbedmcee(dz 4pr E)ssunmoﬂ)o sydiehdp-Bol@&nsulfinate

%7 tﬁra( 1|9I %h104tgmmo d f%rrguc a014d (lﬂomL 6%@1 m/gl) arl\l@ Mfg (734

mmol, 84.3% yield) was obtained. MS (m/e): 384.5 (M+H")

Intermediate S

Trans-(2-Hvydroxymethvl-cyclobutvlmethvl)-carbamic acid tert-butyl ester
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(MrH+) . 30 According to the procedure described for
the synthesis of exanple 43 further am de derivates

WORN02/0%3mt hesi zed from PCT/EP2007/051160

[ 1- (Trans- 2- Am nonet hyl - cyclopg&pylnethyl) pi peri di n-
4-yl]-(4-fluoro-phenyl)-nmethanone ( trifluoroacetic

acid salt) and the respective comercially avail abl e

acid. The purification was perfornmed with preparative
HPLC on WO 2007/ 093540 PCT/ EP2007/051160 - 83

P€drsed phase colum nmaterial eluting with a gradient
formed fromacetonitrile /water (0.05% Et3N). The

SRR @biit B tOfycirBEn ALBEHHLC fnefHvBCEcRBS tay k@i Bledlit REd methyl ester

respective am des which conprise exanples 43 to
ri)al S

R 1 s it 5 PR 28 PR PR AT S o JRERTD
Ardqpmmmnhydrbowlc fdid athed Qster[(mtemtbdlactej/bl apmepyA3ehhitly compound
]gr P cféﬁ_ﬁ% Jil‘)ans@' HQ?‘E 'Eiil éar)ﬁl)lll 410 (tolélene 4-sulfonyl)-methyl]-

dor o- p

b@ﬁﬁt}@ga}rb%ﬂlﬁﬁpl}illgethyi@@tﬁraﬂgﬁeg 44@ mfét)]ﬁyqodlum borohydride (3.3g,
83, Viﬂlﬂl@ﬂ)oa'ndf@?g i(83.2¢ArHol, [73. 1%%&1&) v 3Bzl M'S'(Yﬂ/}:) =@Alot(M+H™).
and 3- benzani de (5-nethyl - oxadi azol - 3-yl)
geném c acid 471. 02 [1-(Trans-2- 471.3 Am nonet hyl -
Chl or o- phenyl ) - cycl opropyl net hyl )- N-{
Trans-2-[4-(4- piperidin-4-yl]-(4- fluoro-benzoyl)
Ttane(3-Hteoxm et -ayelb hatybmeth vl) pbemiiciaid frtybutet dater]

cycl opropyl methyl}- trifluoro- acetic acid and 4-

i§ QDA ANB I Eraf bt (t&hh%ﬁf&y@irg&ﬂﬂlarﬁqngt}ﬁetﬂklﬁ%ﬁ}ﬂ)mﬁ&ﬁfboxyhc acid
methyl ester (4.1 g, 16.8 mmol ) in methanol (20 mL) at 0°C, sodium Borohydride (1.3 g,
33.6 mmol) was added portionwise. The mixture was stirred 4 h until TLC after TLC
indicated completion of the reaction. A saturated solution of ammonium chloride was
added, the methanol was removed under vacuum and the water was extracted three times
with dichloromethane. The combined organic layers were washed with water and brine,
dried over magnesium sulfate, filtered, evaporated and purified with column
chromatography on silica gel using n-Heptane-EtOAc (1:1). The product fractions were

concentrated to give 2.8 g (16.8 mmol, 80 % yield) of the title compound as a white solid.
MS (m/e): 216.3 (M+H")

Intermediate T

Methanesulfonic acid trans-2-(tert-butoxycarbonylamino-methyl)-cyclobutylmethvl ester

At 0°C trans-(2-Hydroxymethyl-cyclobutylmethyl)-carbamic acid tert-butyl ester (1g, 4.6
mmol), was solved in 10mL of dichloromethane and methanosulfonylchloride (0.585 g,
4.6mmol) was added followed by (1.19 mL, 7mmol) of N,N-diisopropylethylamine . The
mixture was stirred 1h at 0°C and and aqueous solution of ammnonium chloride was
added and the aqueous phase was extracted with 200 mL of dichloromethane and the
combined organic phases were purified with column chromatography on silica using n-
heptane/ AcOEt (1/1) to yield 1.27 g, ( 4.4 mmol, 94.5% yield) of the title compound as a
light yellow liquid. MS (m/e): 294.2 (M+H").

Intermediate N
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acetic acid 428.9 [1-(Trans-2- 429.5 4-Chloro-N
{Trans-2- Am nonethyl- [4-(4-fl uoro-benzoyl) -

wae o omsepyl met hyl ) 45 pi peridin-1-yl methyl] -PCT/EP2007/051160

pi peridin-4-yl] -(4- cyclopropy} methyl}-
fl uor o- phenyl) - benzam de nmet hanone; trifluoro- acetic

.n 233 éf—ﬂﬁg%—ﬂen\é@ 19 r%%?—%— %} E;P\%BQZ{V%&N‘? carbamic acid

- YT Tet nyl

weycbepkestey| met hyl | -urea 5 The titl e conpound was
synt hesi zed from

AnikihiraBs4 4%%&5}?{’)' 1§6ﬁﬂn@ep (pﬂ)ﬂg”@‘()hﬂﬂnbi) methanesulfonic acid
uor o-
BRReF rohtarica ek il e e T ARGy (0.662 &, 2.2 mmo),

ar&bm,e&t}dﬁrﬁmb 100.at etlofint 1) ir&camﬁﬁrltéi (AL evak beirrgat foc @2 tirae 80°C. The
%%?t fe W S%O{lggntr%%(ﬁ%w g?gle?sl ext'}@t n\yvfﬁ ﬂOIﬁ%c%&%%@ﬁ?aa?%nd purified
oM K et OB Py amsiliza vaia g dhloagrnetiws e iydthanol (9:1). The
Eroﬁﬂct@écﬁ()ﬁs Q&%%h%en%atéﬁ%@ Z%P\Bfo%ké g@@nnm{)-r@{l‘ Sy, %rlel([)AoT a light

uor o- eri enzoyl ) -'pi perid
fopury selifl M§r(61/‘5‘/)l ﬂ%{)f’]W]*H )pheny1)- net hanone,

cycl opropyl methyl} trifluoroacetic urea acid salt and
And TraéhshAsinphenyl cyclobutylmethyl)-piperidin-4-yl]-(4-fluoro-phenyl)-

methanone: trifluoro-acetic acid salt

According to the synthesis of [ 1-(Trans-2- Aminomethyl-cyclopropylmethyl)-piperidin-4-
yl]-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt (from example 43), the title
compound was prepared from Trans-2-[4-(4-Fluoro-benzoyl)-piperidin- 1-ylmethyl]-
cyclobutylmethyl}-carbamic acid tert-butyl ester and trifluoroacetic acid. MS (m/e): 291.2
(M+H"Y).

Example 47

N-{(Trans-2-[4-(4-Fluoro-benzoyl)-piperidin-1-yvlmethyl]-cvclopropvimethvl +-3-(5-

methyl-[1,2.4]oxadiazol-3-yl)-benzamide

According to the procedure described for the synthesis of N-{(trans-2-[4-(4-Fluoro-
benzoyl)-piperidin- 1-ylmethyl]-cyclopropylmethyl }-3-(5-methyl-[ 1,2,4] oxadiazol-3-yl)-
benzamide (example 43), the title compound was prepared from [1-(trans-2-
Aminomethyl-cyclobutylmethyl)-piperidin-4-yl]-(4-fluoro-phenyl)-methanone; trifluoro-
acetic acid salt and 3-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzoic acid. (m/e): 491.2(M+H").

Further amide derivates were synthesized from [1-(trans-2-Aminomethyl-
cyclobutylmethyl)-piperidin-4-yl]-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt,
2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-
ethyldiisopropylamine and the respective commercially available acid listed in table C. The
purification was performed with preparative HPLC on reversed phase column material
eluting with a gradient formed from acetonitrile /water (0.05% Et;N). The evaporation of
the product fractions yielded the respective amides which comprise examples 47 to example
48.
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Example 49

1-(4-Chloro-phenvl)-3-{trans-2-[4-(4-fluoro-benzovl)-piperidin-1-vlmethvl]-
cyclobutylmethyl}-urea

The title compound was synthesized from 1-(Trans-2- Aminomethyl-cyclobutylmethyl)-
piperidin-4-yl]-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt and 4-chlorophenyl
isocyanate in acetonitrile according to the procedure described for example 38. MS (m/e):
458.1 (M+H")
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stirred 4 h until TLC after TLC i ndicated conpletion
of the reaction. A saturated solution of anmoni um
QLSEEQS was 15 added, the nethanol was renoved under
nd the water was extracted three tines wth
d|chloronethane The conbi ned organic | ayers were
oo-4-4dhilu prq-penzoyymipaidand vl he@ibdvelahexyl)-3-

StHAL S robioh higiRd, evaporated and purified with col um
chromat ography on silica gel using n-Heptane-Et OAc

1:1 The .product fractions were concentrated to
él—%ﬁé@ﬁé—éﬁ(t 14¢ 8/ 16.8 nmol, 80 %yield) of the title
conpound as a white solid. 20 M5 (me): 216.3 (M-H+)
i tl-dilunerd i ke o V1) - ppEihdin edudafloowytic add ¢ert-butyl ester
trans-2-(tert-but oUcar bonyl am no- et hyl ) - cycl obut yl et
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product fractions were concentrated to give 1.87 g (6.08mmol, 99 % yleld) of a white solid.
MS (m/e): 307.3 (M+H").
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Intermediate AB

4-Fluoro-4-(4-fluoro-benzovl)-piperidine- 1-carboxvylic acid tert-butyl ester
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conmbi ned organi ¢ phases were purified with col um
chromat ogr aphy on silica using n- heptane/ AcCEt (1/1)

W ooyfogdsed 1. 27 g, ( 4.4 mmol, 94.5%yiel d) of PEEEPINT/ES1160

conpound as a 30 light yellow §iquid. M5 (me): 294.2
(MrH+) . Internmediate N WO 2007/ 093540
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Intermediate F

Trans-{1-[2-(4- Amino-cyclohexvl)-ethvl]-4-fluoro-piperidin-4-vyl - (4-fluoro-phenyl)-

methanone: trifluoro-acetic acid salt
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exanpl es 47 to exanpl e V[b 007/ 093540
PCT/ EP2007/ 051160 - 88 Ex Systematic name MV

ﬁé‘{l 1é L Ofin n%r\g lp% ;!%d {}@nfﬂla{ﬂgm( %‘“ . ﬁu6‘9oo4§4 +floro-benzoy))-
p:qurgdl(lj bah zqt;lwl) cyqlgl@p(ﬂb@@r@pm zh)g,d tert- ly;trgj]eqste@ ppd grlﬂuoroacetlc acid

RIcBRJiA Qiont'hé Yéc]edu&‘h’esd‘ib@@?&ythé syntids@F %ﬁ’@?ﬁﬂ 14-Afnino-
Ehanone trifluoro-

cetl .
exslahstny Fthé/Hrlth%{ né1 xlgﬁTﬂufrOzpﬁqnygx@aﬁha%me ﬁlfiaraceﬂc acid salt
yihjeriediarrA, deanime hy ) MB (b/&); 3j1.dxddHaxol - 3-yl)-benzoic
acid 485.04 [1- (trans 2- 485.4 An1nonethy|

Cl p

m@ﬂhﬁﬂﬂﬂenwnm@ﬂhpnzoyl) plperldln 1- ylnethyl]

trifluoro- acetic cyclobutylnmethyl}- acid salt and 4-

%Eég?élilgggé: F{éaprocédﬁpéo&gséﬁ&mfglethalsﬁhﬁesmdéfme@mmmm{hs (4-{2-[4-(4-

uoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-benzamide (example 1) the title
compound was synthesized from Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]-4-fluoro-
piperidin-4-yl}-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt , 2-(1H-
benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-

ethyldiisopropylamine and 3-methoxy-propionic acid. MS (m/e): 437.0 (M+H").

Further amide derivates were synthesized from Trans- {1-[2-(4- Amino-cyclohexyl)-ethyl]-
4-fluoro-piperidin-4-yl }-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt, 2-(1H-
benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-
ethyldiisopropylamine and the respective commercially available acid listed in table D. The
purification was performed with preparative HPLC on reversed phase column material
eluting with a gradient formed from acetonitrile /water (0.05% Et;N). The evaporation of
the product fractions yielded the respective amides which comprise example 50 to example
53.

Ex. | Systematic name MW Starting MW
No materials found
(M+H
)+
N-trans (4-{2-[4- 436.5 Trans-{1-[2-(4- | 437.0
Fluoro-4-(4-fluoro- Amino-

cyclohexyl)-
ethyl]-4-fluoro-
piperidin-4-yl}-
(4-fluoro-
phenyl)-

50 benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-
3-methoxy-

propionamide




Exanpl e 49
1- (4-Chl oro- phenyl )-3-{trans-2-[4-(4-fl uoro-ben zoyl)

WO piop/ogasidi n- 5 cycl obutyl net hyl I -urea The tPC1/BP2007/051160
conmpound was synt hesi zed from ds (Trans-2- Am n

onet hyl - cyclobutylnethyl) plperldln 4-
yH(A4—tuoro-pheny—rethanone—t+ | Hroro—aceti C
aci|d salt and 4-chl ofophenyl m"?@%‘&%}]&nate in
acegtonitrile according to therifnovedarie gdescri bed for
exanple 38. M5 (nfe)| 458.1 a(;j}{kkslgﬁ)an&\o 2007/ 093540
PCI|/ EP2007/ 051160 -89 Ex. $ tiC nafre MV $tarting
matlerials MW No foumd (M-H)™+ 2 ] 1-(Trans-2- 458.1
1- (|4- Chl oro- Ami nonet hyl - propionic acid
[(4-1(4-ftphenyt)-3-vorof tTang-2-_cycltobpr peridin- 4-yl ]
-utlyl met hyl ) (4- uor 04phenyl|)Frad{lbEhzby | }9%0 peri di n-
fl [1-ylmethyl] - nethanone; | mwlobut yl net hyl } -
triffluoro- acetic acid salt C@&thﬁ rea €hl orophenyl
i sgcyanate Exanple 50 N-trgn s-1 Z Z12- |4-Fluloro -4-
(4- u Eth%&?N heRs ﬁ]pyl 1-yl | |iyikddiperehex, | s
met @éiy‘l | nt er repdipeaitden-Adyl}-
4- (|4 ”r°6 zoyI ) { pi peri di;agrbrear boxylic agid
t5értﬂ1mlit>3h€n@5d)er 4-(4-f1uor|g ev\égyl)pl peri di ng
hy drasdidnildg] (eﬁlyﬁ}g 6. 16nmmy| suspended i1
ace% gn&lyll eb&é and tri athsthaiinge (0] 940ntL,
6. 8 d)l mst nopyri ditriludi®-4B8tid 50g, 1. 2mmol )
and D -tert. - butyl i car bongt,eiq(shi GHd Z #immol ) |were
added at 0OC and the m xtureé%/%\ﬁ ’b‘é“ rcedlat rogm
tenperature for 3h. The sol \ §"%&Fapor at ed |and
aqueous 1M HC1l i s added (20nd_a)31dand the water was
extiracted—wthethytjacetate (106nt)-
448.5 Trans-{1-[2-(4- | 449.0
Amino-
cyclohexyl)-
Tetrahydro-furan-3- et'hyl]‘—é‘l—ﬂuoro—
. piperidin-4-yl}-
carboxylic acid trans- (4-fluoro
(4-{2-[4-fluoro-d-(4- "
52 phenyl)-
fluoro-benzoyl)-
.. methanone;
piperidin-1-yl]-ethyl }- ) )
eyclohexyl)-amide trifluoro-acetic
Y y acid salt and
Tetrahydro-
furan-3-
carboxylic acid
3924 | Trans-{1-[2-(4- | 393.2
Amino-
N-trans (4-{2-[4- cyclohexyl)-
Fluoro-4-(4-fluoro- ethyl]-4-fluoro-
53 | benzoyl)-piperidin-1- piperidin-4-yl}-
yl]-ethyl}-cyclohexyl)- (4-fluoro-
acetamide phenyl)-
methanone;
trifluoro-acetic




and purified with colum chromat ography on silica

usi ng n-heptane-EtQAc (1 :1). The product fractions
wowrreoesmcentrated to give 1.87 g (6. 08muol, 9BCEEP2007/051160

yield) of a white solid. 15 (me): 3073(MH—|+)
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CIIUIIIC J. bal JUAVYIT U abIL lCIL'UUL ' EOLU C1
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-benzoyl ) -piperidine- |-carbostiddcal aci d|tert-hutyl
ester—n—0--5—+—of A—was added—+toe—a—solution at 0C
containing 0.5 nL of tBuCH, (0.109 ny, 0.651 mmol)
tBuOK and 2nL of DMVE After 20 min stirring at 0C, N
Ejdfnlggg@enzenesul fonimde (0.246 g, 0.781 mmol) was
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nmol , 100% of a white solid that was used w t hout

purification 20 on the next steps. M5 (me): 226.1
(MtH+) . Internediate E 1-yl| -ethyl

vyl ohex car bam cid tert- butyl er The
Fi‘t %’ gt}gﬁ%‘ was pri\f} red f#t Fiw
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1-(4-Chloro-phenyl)-3- ethyl]-4-
trans (4-{2-[4-fluoro-4- fluoro-
(4-fluoro-benzoyl)- piperidin-4-
54 | piperidin-1-yl]-ethyl}- yl}-(4-fluoro-
cyclohexyl)-urea phenyl)-
methanone;
trifluoro-

acetic acid salt
and 4-
chlorophenyl
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desicriphedn f1o91 Lhg1synt hesi s
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| - N:
oﬁiﬁ%ﬁ@&ﬁﬁkpiper

2-14-(4
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de (ex3
zed frg

gg}izﬂﬂﬁ!;‘r%- P
_phenyl)-

yh¢thet dnyeh
NPgod. the
m Tr ans:

title 1

or o-
none;
zotri azq

151924 1l

{1-][ 2- (4- Am no-cycl ohexyl ) -¢€
[ [ ) - met

eridin-4-yl}-(4-fluoro-ph
triffluoro-acetic acid salt, |Zthédhheign
I)-1,1,3,3-tetranethy|uromﬂégﬁﬁgrafluoroborate,Iw
ethyl di i sopropyl am ne and 3-inet hoxy-propionic acid. M
(me): 437.0 (MtH+). Further am de derivates were
synt hesi zed from Trans-
1- - Ami no- cycl ohexyl )-ethyl]- 15
X -pi peridin-4-yl}-(4-fluoro-phenyl)-net hanone;
trifluoro-acetic acid salt, 2- (1H benzotriazol -
Quyd oling-4tcaBb e vie ticid i t{ Py 4-(4-6ln brovb¢reby b fd-luair okyo p e s dinNE-y1]-
st diig 0 m ne and the respective commercially
' sted in table D. The purification

was performed with preparative HPLC on reversed phase

THEqL rial eluting with a gradient formed from
acetonitrile /water (0.05% Et3N). The evaporation of
20BEAWI1-pipeddit 4 K1) aat flyis-phiesllflatktidhone espect i ve ami des
whi ch conprise exanple 50 to exanple 53. EX.

' S i . MWV,. ' f d )
Qi L5 1oL Y S B0 B RISy B G
#etrovitolelcOmIf land tweth Brinme- (428nd o L map), perzythromide-(1.61mL,
?yrﬁhl%ﬁ‘)%ﬂﬂl S))délgl ﬁ)tdmél (]2.8};,41' 8f ﬁlHB We added. The mixture was stirred at 80°C

overnight and after cooling the mixture was filtrated, water was added and the aqueous

phase was extracted with 100 mL of dichloromethane. The combined organic phases were
dried with magnesium sulfate, filtrated concentrated and purified with column
chromatography on silica using dichloromethane/ Methanol (95/0.5) to yield 3.6 g, ( 12
mmol, 99% yield) of the title compound as a brown solid. MS (m/e): 298.4 (M+H").

Intermediate X

(1-Benzyl-4-bromo-piperidin-4-yl)-(4-fluoro-phenvl)-methanone
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3-met hoxy- -ethyl }-cyclohexyl) 3-nmethoxy-
pi peridin-4-yl}- propionamde (4-fluoro- phenyl) WO

wQ 70033040 PCT/ EP2007/ 051160 - 92 net hanoneCT/EP2007/051160

trifluoro- acetic acid salt 3- met hoxy- propionic

acid 498.6 Trans-{1-[2-(4- 499’ Ami no- cycl ohexyl)

ansyy(
@EH&%?{@'\&% 3??/1) (?l ﬂL?otrQ)f)lh]eﬁy ét]’lla%fﬁf I(iu% r6g3kr)nmol li olved in 500
quICDM@formpbr@@rq ldlaflldeﬁ— (2 1]4gr mpl) apﬁéhﬁ/m}mlteh& ged for 1h
%(giegﬁe%%‘ hzf):(r?%glﬂ ARRE LR ést: clrdgf glﬁgﬁ&fu_f_@%ﬁisﬂrﬁfd @&blgtﬁﬁla{li of c;che title
R G ONEHEPTS ( FEomay APl Ao 1B FHyl 7
-4-fluoro- carboxylic acid trans- piperidin-4-yl}- 52

[derfiitdide ¥l uor o- 4- (4- (4-fluoro fluoro-benzoyl)-
phenyl) nethanone; piperidin-1-yl] -ethyl}

8%11%—%(3@'—%1&&%1&%&/15 —i2f—1]nQ@1r09{/— 135&! é— fza-spiro[2.5]octane

(1-Benzyl-4-bromo-piperidin-4-yl)-(4-fluoro-phenyl)-methanone (1g, 2.66mmol) is
solved in methanol (11 mL), sodium (0.300g, 13.04mmol) was added and the mixture was
refluxed for 2h. Water was added, the methanol was concentrated under vacuum and the
aqueous phase was extracted with ethyl acetate (50mL). The combined organic phases were
dried with magnesium sulfate, filtrated and concentrated to yield 0.644 g, (2 mmol, 75%
yield) of the title compound as a yellow oil that was used without purification on the next
step. MS (m/e): 328.4 (M+H").

Intermediate Z

(1-Benzyl-4-hvdroxv-piperidin-4-yl)-(4-fluoro-phenvl)-methanone

6-Benzyl-2-(4-fluoro-phenyl)-2-methoxy- 1-oxa-6-aza-spiro[ 2.5] octane (0.600g,
1.83mmol) was solved in ether (6 mL), 0.6 mL of aqueous HCI was added (37%) and the
reaction mixture was stirred at room temperature. After 0.5h the reaction was finished and
water was added and the product precipitate. The mixture was filtrated and the solid was
recrystallized ethanol/ether to yield the title compound as a white solid (0.550g, 1.76mmol,
96%). MS (m/e): 314.0 (M+H™).

Intermediate D

(4-Fluoro-phenvl)-(4-hvdroxy-piperidin-4-vl)-methanone

(0.550g, 1.76 mmol) of (1-Benzyl-4-hydroxy-piperidin-4-yl)-(4-fluoro-phenyl)-
methanone was hydrogenated in 4mL of ethyl acetate and 2 mL of methanol using 0.065g,
(0.61mmol) of Palladium on charcoal.to yield 0.392 g of the title compound (1.76mmol,
100% yield) as a off-white solid after filtration of the catalyst and removal of the solvent
under vacuum. MS (m/e): 314.0 (M+H").

Intermediate E
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acid salt and Tetrahydro- furan-3- carboxylic acid
392.4 Trans-{1-[2-(4- 393.2 Amno- Ntrans (4-{2-[4-

wa@yoroyssxyl ) - Fl uoro-4-(4-fluoro- ethyl] -4-flpor/arH87/051160

benzoyl ) - pi peridin-1- piperi d_i§16_4-yl }- yl] -ethyl
}-cycl ohexyl)- (4-fluoro- acetam de phenyl) nethanone;

t( a ,{El[ﬂ h %@&:tﬂeﬁzm 391%(0%%% 1d|%§ l} %’ gﬁ/ c%l%ﬂg)gzl) carbamic acid

Jo5- dll d alld acell C 4dcC
@&&mjﬁo phenyl) 3- (4- 12[4f|uoro4(4f|uoro ben
zoyl) -piperidin-1-,1yll- cyclohexyl)-urea 5 The title
THéTﬁﬂé'Mn dSyartpR @ﬁdr@(ﬁﬂoﬁlr @mﬂﬂoﬁﬂ-z;henyl) (4-hydroxy-piperidin-4-yl)-

A D A LA S

hdcbfdlm@focthe @a&ied@reaiemlbsa fdr the syalihBis@p (N2 Traso by e Bluero-

Fé}lz%cli Yr-plper n% fdiﬂ—g—gyl n;b/a?hégazlggb%%ggx&? bgf}/? ggtérb(?nqermedlate E,
eheple briadud élcmlemhdmechsm@rtnm@wbmhm@ .S émémpﬂél 1 (M+H").
54, further urea 10 derivates were synthesized from

frﬁe&r?e‘dﬁﬁeﬁm no- cycl ohexyl ) -ethyl]-4-fl uoro-piperidin-4
yT'}-(4-Tl uoro-phenyl)-nmethanone; trifl uoro- acetl c

__. : _ 4-A #ing-cyclohexyl)-ethyll-4:hydraxy-pi m;lﬁm 4afPuoro phenyl)-

vvr

meemabaéltvﬁlubﬁi_ﬁbemamd\seltsed phase col um rmterl al
eluting with a gradient forned fromacetonitrile

‘;I‘K\@{l < cc‘n(?pcplﬁlo‘l’ wgg)?fg% red' Hgme(\lla{]@\?[ﬁa(gﬂ ﬁﬂo&v\%&gﬁy@ é%%xy— piperidin-

IOﬂS e res reas

éryﬁpfrthslércmlmwéwﬂmaﬁ @m@ seapi el s apg triffyaypagetic peid according to

ﬂr%rp;f%é@(&ﬁ%t &g&z{ma M e Noh (RBS St AS- (190014 Ak MBEy10R841)Oethyl] -

piperidin-4-yl}-(4-fluoro-phenyl)-methanone; trifluorocetic acid salt (intermediate F,
example 1) . MS (m/e): 351.3 (M+H").

Quinoline-4-carboxvlic acid trans-(4-{2-[4-(4-fluoro-benzovl)-4-hydroxy-piperidin-1-vl]-

ethvll-cyclohexyl)-amide

According to the procedure described for the synthesis of N-Trans-Chloro-N-(4-{2-[4-(4-
fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-benzamide (example 1) the title compound
was synthesized from Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]-4-hydroxy-piperidin-4-
yl}-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt and Quinoline-4-carboxylic acid
using 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-
ethyldiisopropylamine in DMF. MS (m/e): 504.2 (M+H").

Further amide derivates were synthesized from {1-[2-(4- Amino-cyclohexyl)-ethyl]-4-
hydroxy-piperidin-4-yl }-(4-fluoro-phenyl)-methanone; trifluoro-acetic acid salt and the
respective commercially available acid. The purification was performed with preparative
HPLC on reversed phase column material eluting with a gradient formed from acetonitrile
/water (0.05% Et;N). The evaporation of the product fractions yielded the respective

amides which comprise examples 56 to example 57 .

Ex. | Systematic name MW Starting MW




Ami

no-

trans (4-{2-[4-fluoro-4- f

w@e@ensdiun- 4 54 piperidin-l-yl]-ethyl

cycl ohexyl) 1-(4-Chloro-phenyl)-3-

| uor o-

et hyl ]
(4-fluoro-benzoyl) -
}- yl }- (Bet/EPmnDe51160

-4-

cycl ohexyl)-urea phenyl)- methghone; trifluoro-
acetic acid salt and 4- chl or ophenyl WD 2007/ 093540
PCHEP2067051160 HA—ipocyanate—513; 6 {1+ 2- (4-
§f4 5 Anmino- cycl ohexyl)-| BRRS -4 1 (®upthoxy
phenyl) 3 fl uoro- trans (4r{2-[4-fl uorof
pi erdia—4 A—HHuoro banu_yl) 55 _y|1 t O-
pi peridin- | -yl | -etbyds- pmmyl{l [2£(ycl ph@py | ) {ur ea
nmetlhanone; trifluofo- aceEQg1 d salt
Et Hoxyphenyl isocyanate e 56
Qui[nol i ne- 4- car boxyl i ¢ aci pEYhERYI}4- (4} ben zo,
| am Qdinpliped di n-1 - | et hyl 1etby1¢14ehexyl ) 5
| nt|edaPRekyBE £i¥¥rans hydroxy-
(4-{2-[4-(4-fluoro- piperidin-4-yl}-
56 | benzoyl)-4-hydroxy- (4-fluoro-
piperidin-1-yl]- phenyl)-
ethyl }-cyclohexyl)- methanone;
amide trifluoro-acetic
acid salt and
Quinoline-4-
carboxylic acid
534.6 Trans-{1-[2-(4-
Amino-
cyclohexyl)-
thyl]-4-
N-trans (4- {2-[4-(4- E dY]
roxy-
Fluoro-benzoyl)-4- y .Xy
L piperidin-4-yl}-
hydroxy-piperidin-1-
(4-fluoro-
57 | YI-ethylk henyl)-
cyclohexyl)-3-(5- Preny
methanone;
methyl- trifluoro-acetic
[1,2,4]oxadiazol-3- .
1)-benzamide acid salt and 3-
-benz
Y (5-methyl-
[1,2,4]oxadiazol-
3-yl)-benzoic
acid
Example 57A1

Trans N-(4-{2-[4-(4-Fluoro-benzoyl)-4-methvl-piperidin-1-vl]-ethvyl }-cyclohexvl)-

acetamide

Intermediate D

(4-Fluoro-phenvl)-(4-methvl-piperidin-4-yl)-methanone
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(1- Benzl - pi peri din-4-yl)-(4-fluoro-phenyl)-nmethanone
(3g, 12.3mmol) of 4-(4-fluorobenzoyl) piperidine

whyaroedshor i de was suspended in acetonitril e PGODREI07/051160

and triethylam ne (4.29n, 31lngpl), benzyl brom de
(1.6l m., 14mol) and sodi umiodide (2.8g, 18 nol)
&€%§ added. The m xture was stirred at 80C 10

over night and after cooling the m xture was filtrated,
wat er was added and the aqueous phase was extracted

W bae-dowthl-‘opipaiidinParmetinagie (4 $Hé et Hegrahegzaeloronic acid (
P3SN ¥ BvaliélahBetriMet (B, 687 b}; PEOAR©,111, |0t4n@61§3q I'-

B e G R W e &&%t@ ShetmidEr iod) BrggH5 o water are
wibedddo @tl@ergn 20 b ofivemhh yd9Ruwayi alddhe ofixtiilechdatetdl a 60°C overnight. The
fe%r@o urﬂg t (S v%l?ﬁt?w’] d gl?& {h% soN@nt(v{/gs%):mov 9d8unAHe£ \'\7@31_1'3)11 T?lg residue was

pm@nwlh ceﬂlubmmlnmorpatperaphv nn 4iligh ysifgnfheptno-Hy@day4 )1 te yield
bb@@gﬂg%%fa%?d&%ﬁﬁ)%gnﬁ’%/sf 803H9p 1A% "): 95
nzy plperldl fl'uor o- phenyl) met hanone
00 nL of chloro oqp
_Elug p § RIDER dayDrmetl G S0P QURL Wit trifluoro-acetic
a@dluxed for Ih and let to stir overnlght VMen it is
cool the mixture is flltrated to obtain 1.4g of the

ﬁﬁ‘}éé th?ﬁ c Crgf;r@lfgi as%%ﬂ_@ 1§d rﬁ?h IPgu ?ih%%élfnéjl ’me%l?ﬁ g;n;?ergdm 4-yl)-
(mﬂfalngm 00, @h@m%)mm@l)rmﬂhnﬂyoroace@x acig(ldpmd- 6 rmmel) [iR.550L of

@féﬁl%?@methane to yield 0.328 § of aI yﬁ:l_lOV_V )s/ohd t(hat_ \%vzllsuuos?% OIFI) Fc]heenr;ﬁxjc st% without

(1-Benzyl - 4- brronp

OHAaHEn (1S (A B b NHFS - sof ved 1 1 met hanol (11 ML)
sodi um (0. 300g, 13. O4nnDI) was added and the m xture
s@p2 refluxed for 2h. Water was added, the nethanol
was concentrated under vacuum and the 10 aqueous phase

E?l%lu% t rpﬁ§ té!d@/\ll meﬁlégﬂghgérldﬁcgtyﬁtl r%et(hgggﬁ‘e) ungﬁl ?g{ﬂ;l ned

filtrated and concentrated to yield 0.644 g, (2 nmol,
Inormadiast H) of the title compound as a yellow oil that

was used without purification on the next step. M

Tﬁn@)il (B28.(4- F{LMTBl:b)SnZdVII})t'f*EIWI%&Ith;-& W LetBONZoyclohexyl)-carbamic
I peridin-4-yl)-(4-fluoro-phenyl)-net hanone

i oeste_ £ | uor o- phenyl ) - 2- et h

oxy-I-oxa 6-aza-spiro[ 2. 5] octane (0.600g, 1.83mmol)
Aeordink ve thel proetdner desGritvld )for e Bymrhesix ofaltyoiesoisls {24 (4nBlsioro-

AR AT i 59010 P SRR, B
exraenplevhl, dre titescoatipad d aved syrtikesped duemn (fridudrpiphgng)-(HFneethyl-
Pip¥iidings- Pﬁsméthhﬁcﬁﬁtta%q B {He- @leeﬁl%‘ﬁt ﬁ?ltei(}t,q -carbamic acid tert-

recrystallized ethanol /ether to yie

bepotrmdVadmee i+ (Mol & (0. 5509, 1.76mmol,  96% . MB
(me): 314.0 (MtH+). Internediate D
Intermediate F

{1-trans -[2-(4- Amino-cvclohexyl)-ethvl]-4-methyl-piperidin-4-vyl - (4-fluoro-phenvl)-

methanone

According to the procedure described for the synthesis of {1-trans-[2-(4-Amino-
cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone, trifluoroacetic acid salt
(intermediate F, example 1), the title compound was synthesized from Trans (4-{2-[4-(4-



(4- Fl uor o- phenyl ) -(4-h, d~ypiperidin-4-yl)-nmethanone
(0.550g, 1.76 mml) of

W@ 200Be9835y0 - 4- hydr oxy- pi peri di n-4-yl) - (4-fl uor opqireP300)/051160
25 net hanone was hydrogenated §p 4nL of ethyl acetate
and 2 nL of nethanol using 0.065g, (0.61nmol) of

E%ﬁ%%géwﬁ%@%? BﬁJeig%D—}/ - ﬂl «filaia} %g&olgsx c&ﬂﬁp‘% El(!lﬁ? tert-butyl ester

atd wifluroaceticadid Mo mide34 @{[yHt) and renoval of the
sol vent under vacuum MS (mfe): 314.0 (MtH+).
Al Nrediat e (FR9: 20T/ RB3BARMREHiRRARN T/\95dh 60 cyclo@by) -
4-12-L4-(4-Fluoro-benzo, lam d~ypiperidin-1 lam |am
éEiQ@g—carbanic acid tert-butyl ester The title
conmpound was prepared from
5 A¢briHng oo tregireceduie dederiibhedrfoxthe pypbedidofrexdmyle)36 the title compound

F/gg ﬁ]%?(&e(?{#ﬁm] t;@@ls tr, n%é2 4- A_r{:ugllrobc clohex 1) %th?/lé 4- mgt}%yl Plperldln 4-
Ha( 1ﬂu5r<a@b@n@) mgthaeonm@ t&l@@eﬁaﬁpend@gcwtyé@hmﬂethié (m/e): 389.4
ng}h-S|s of (4-{2-Trans-[4-(4-Fl uoro-

nzoyl) pi peridin-1-yl]-ethyl }-cyclohexyl)-carbamc
§0|d SEt butyl ester (internediate E, exanple 1) in
X | or oet hane using triacetoxyborohydride . M
(me): 451.1 (MtH+). Internediate F Trans-

10 NI—Tlfaﬁs-((MMZil d4-difledro-bampyl)-diperidin-1-yl]-ethyl -eyclohexyl)-3-methoxy-
| perihdi n-4-yl}-(4-fluoro-phen 10 methanone;
-acetic acid salt The title conpound was

repared from
EEQ¥22¥EQE4-FIuoro-benzoyl)-4-hydroxy-piperidin-

1-yl]-ethyl }-cycl ohexyl)-carbamc acid tert-butyl
Ene! (4304 44(Ri4E FIUSFPBGOHVIE- pafelidirA ¢ GO €th G- chy€loh dxiB-carbamic acid
rocedure described for the synthesis of trans-
= no- cycl ohexyl)-ethyl]- piperidin-4-
yl}-(4-fluoro-phenyl)-nethanone; trifluorocetic acid
15  dadardihigme grerpedecsinee ®s0ﬂl®dé&aﬁmlsmth¢sis of Niarf saf4e j2-[BEt FiB oro-

%%@5 h&ﬁ?ﬂ} 9! J’l]?@thglé cgglaﬁ?cgﬂlxéﬁ a‘fm@ﬁélg tdf- gﬂﬁrl Fster 1Htermed1ate E,

P@mplq tﬁlf:ecwn)poua%% syRibesezgl rfgortlé‘ &Isfbﬂb@f@b@tmb’]é piperidine
Qﬁﬁ@fah@@ﬁ-(ﬁ@xot&ﬁyﬁ )é?él@l@a%'y? -@Fbamic acid tert-butyl ester. MS (m/e): 451.5

s- Chl oro- N-( 4-
Hﬁu%ﬁg benzoyl ) - pi peridin-1-yl]-ethyl
}-cycl ohexyl ) -benzam de (exanple 1) the title conpound
20 ROewasligyht hesi zed from Trans-
{1-[ 2- (4- Am no- cyclohexyl) ethyl] 4- hydr oxy- pi peri di n-
ha f

gj %éﬁs-éﬁ‘}-{i- ,

pethppopes gomPE R pith|triflugrojaceticacs tetranet hyl uroni um
tetrafl uoroborate, N ethyldiisopropylamne in DVF. M
ABdRYing w&e%réééﬂhh@ desEritfddiTer tha @yﬂﬁeéﬂfﬁdﬂ (Yat@S-[PRIEAmino-

@é?othexﬁ -et %1]f;§18er}}cﬂn 4[ }%} Q4 fﬁ"}onghé:&&f)l Xoae ?rltlll}/orl)acetlc acid salt

25 hiverioxdiatei Hexdnoplad ¥ tyd fitld dbrﬁ;bmﬁomhgﬁhbs)zeﬂeﬂrbmﬁham (4-{2-[4-

L R SO ASL 20 by Bl PERSEh i b eer na
béhlfrmm@@awi 1S pmép adHt T W+H).

N-trans-(4-{2-[4-(2.4-Difluoro-benzovl)-piperidin- 1-vl]-ethvl }-cyclohexvl)-3-methoxy-
propionamide




HPLC on reversed phase colum material eluting wwth a

gradient fornmed fromacetonitrile /water (0.05%
wEe®@Mp93sdihe evaporation of the product fracti OPGI/EP2007/051160

yi el ded the respective am de ich conprise exanpl es

56 to exanple 57. 30 Ex. Systematic name MW Starting

M, 2007993040 PETLFERGOTH ORI ST QRGIBRSHRLS 2 (2.
Byetodimaxgyl)-pipetidinol iyH ectlayl }-eydhgh eyl ben gnapide k pxanepled) dre title
chrﬁgé.\ﬂw\%s% th@ﬁzerd‘({) %Dm[ 'I(ﬂlzmé 4{12% g@—rA‘ﬁ’lnnglrcpﬁthdirﬁ -AnM|-biperidin-4-
(32 ﬁugpﬂé‘]e}lylg%?t Maagl 7xarrfpﬁlq %%%@edlagﬁ@&@d § methoxy—
plrdpﬁdrﬁ@a@d ugig @2i(¢Halndo s AkS1- BAN- 1, KBIBNEt-dnieh f-uronium

ge;%rgﬁgﬁéllzglfa)tg S d? Rﬁ eﬁly?dilswrtopg gu{ 41n{§h4fi%%§lgm/em39% (M+H"Y).

FI uor o- benzoyl ) - 4- hydroxy- hydroxy- pi peridin-| -

Igbcg)?%lﬁg ')‘2(5‘ e ﬁfl)t}eduye]de%%ﬂﬂ?é@}foﬂ thef Wﬁés@s o'sf%xample 58 further derivatives
113‘@ bgpn 8%&%5&%%@@ Trtafl%/w‘{i 1l Anale@tqyelog@iya "éféYll Pg}?aldsl 4-yl}-

y1,3- diFRivzaph eyl (- BretRINBYE (example 58, intermediate F) and the corresponding acid.
The purification was performed with preparative HPLC on reversed phase column material
eluting with a gradient formed from acetonitrile /water (0.05% Et;N). The evaporation of

the product fractions yielded the respective amides which comprise examples 58 to example
63A18 .

Ex. No | Systematic name MW Starting materials | MW
found

(M+H)

436.5 Trans-{1-[2-(4- 437.0
Amino-
cyclohexyl)-ethyl]-
piperidin-4-yl}-
(2,4-difluoro-
phenyl)-
methanone and 3-

N-trans (4-{2-[4-(2,4-
Difluoro-benzoyl)-
piperidin-1-yl]-ethyl }-
58
cyclohexyl)-3-
methoxy-

. d
propionamide methoxy-

propionic acid

498.6 Trans-{1-[2-(4- 499.2
Amino-
cyclohexyl)-ethyl]-
piperidin-4-yl}-
(2,4-difluoro-
phenyl)-
methanone and 4-

N-trans (4-{2-[4-(2,4-
Difluoro-benzoyl)-

59 piperidin-1-yl]-ethyl}-
cyclohexyl)-4-ethoxy-

benzamide

ethoxy-benzoic
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phenyl)-
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5 The title compound was synthesized from Trans-{1-[2-(4-Amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(2,4-difluoro-phenyl)-methanone (example 58, intermediate F) and 4-
Chloro phenyl isocyanate in acetonitrile according to the procedure described for example
38. MS (m/e): 504.3 (M+H").

According to the procedure described for the synthesis of example 64, further urea

10  derivates were synthesized from Trans- {1-[2-(4- Amino-cyclohexyl)-ethyl]-piperidin-4-
yl}-(2,4-difluoro-phenyl)-methanone (example 58, intermediate F) and the respective
commercially available isocyanate. The purification was performed with preparative HPLC
on reversed phase column material eluting with a gradient formed from acetonitrile /water
(0.05% EtsN). The evaporation of the product fractions yielded the respective ureas which

15 comprise examples 64 and example 65.
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According to the procedure described for the synthesis of example 42A1 further derivatives

have been synthesized from the respective trans-{1-[2-(4-amino-cyclohexyl)-ethyl]-

piperidin-4-yl}-(2,4-difluoro-phenyl)-methanone (example 58, intermediate F) and the

corresponding amine. They comprise examples 65A1 to 65A4.

Ex. No | Systematic name MW Starting MW
materials found
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e
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Example 65A5

Quinoline-4-carboxvlic acid trans (4-{2-[4-(3.4-difluoro-benzovyl)-piperidin-1-vl]-ethvl -

cyclohexyl)-amide

5 The title compound was prepared according to example 1 from Trans {1-[2-(4-amino-
cyclohexyl)-ethyl]-piperidin-4-yl}-(2,4-difluoro-phenyl)-methanone and Quinoline-4-
carboxylic acid to yield a white solid. (m/e): 506.3 (M+H").

Further amide derivates were synthesized from Trans {1-[2-(4-amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(2,4-difluoro-phenyl)-methanone and the respective acid. The purification

10  was performed with preparative HPLC on reversed phase column material eluting with a
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(4-{2-[4-(2,4- ethyl] G4 difluoro benzo yl) -
pi peri d]i\lrff%ls)ff‘}{-s'[ﬂl(ﬁé'ﬂ di n- 1- y| §Yclo8eR{) }
(8540 dj Piflvero-bexzogyhohexyl ) - ur ejeethylényl ) et hanone and
4- Chl of gipedany. 1) \4,2007/ 093540,iP&TdiFRR2(§7/ 051160 | -
107 1 sQGHARANE (2,4-difluoro-
butyramide phenyl)-
methanone and
butyric acid
454.3 Trans {1-[2-(4- | 455.3
amino-
2,2-Difluoro- cyclohexyl)-
cyclopropanecarboxyl cthyl]-
65AL0 1 e acid (4-(2-[4-(3.4- piperidin-d-yl}-
) (2,4-difluoro-
difluoro-benzoyl)- henyl)
piperidin-1-yl]-ethyl }- phenyD-
cyclohexyl)-amide methanone and
YEORERY 2,2-Difluoro-
cyclopropaneca
rboxylic acid
Tetrahydro-pyran-4- | 4625 | Trans {1-[2-(4- | 463.4
carboxylic acid (4-{2- amino-
65A11 [4-(3 4-difluoro- cyclohexyl)-
benzoyl)-piperidin-1- et‘hyl]‘— ‘
yl]-ethyl -cyclohexyl)- piperidin-4-yl}-
amide (2,4-difluoro-
phenyl)-




513.6 Trans-{1
cycl ohexyl ) et hyl ]
w@e@ensdisn- 1-yl] trans -
et hyl }-cycl ohexyl ) - 3-

-[2-(4- 514.5 Amino -

Di fl uor o-benzoyl)

(4- (2,

pi peri di n-4-yl}-
i fluoro -

1- (4-{2-[4- (2, 4-
65
PCT/EP2007/051160

et hoxy phenyl) - urea phenyl)rret

anone and 4-et hoxy

phefyd Fsocyafate—Aceqraing—tothe procedure
described for the synthesis of| BKRAPPHE ¥AL furt he
derivatives have been |[synt hes| Egthhfydom t he respective
trans-| {1- [2- (4-am nqg-cycloh %%534 ethyl] -
pi peridin-4-yl}-(2, 4-di|f | uor o- p4r$% .. Bfh|anone
(exanpl e 58, internedigte F) anéf? & corresponding
am ne.| They conprise ex | es 0 . . No
Systenmtic name MWV St art4g2§ Wﬁ%fé}r ?45' f 6%?(13
(M+H) + 538.7 Trans {1-[|2-(4- 538ndo-am no-
cycl ohexyl ) - 4-Phenyl - |pera2|ng@bhex hyl ]
carboxy?%bmbéﬂdwiP%%% pi peri di . ﬁ x 65A1
GoNER {% (42(34- diﬂdou@r o- (2,4- or o-
benzoy Phg%ﬂ» phenyl) @@Tﬂméfhyﬁ
}-cyclp ﬁgi nFé e am de(2¥diflootd-orijde and| 1-
phenyIpY Jrqyelo 2,3-Di hindol e{1- 495.6
{1-[ 2- ( &etamiido- 496. 2 carboxy| I ¢ acid (4-{2-
cycl ohexyl)- [4-(2, 4-dilfl uor o-| BEHNVT 2007/ 093540
PCT/ EPR007/ 051160 - 148 2-Cyclopropyl
acetamide
510.6 Trans {I-[2-(4- | 511.5
amino-
Chroman-3- cyclohexyl)-
carboxylic acid (4-{2- ethyl]-
65AL3 1 14.(3 4-diftuoro- piperidin-4-yl}-
benzoyl)-piperidin-1- (2,4-difluoro-
yl]-ethyl}-cyclohexyl)- phenyl)-
amide methanone and
Chroman-3-
carboxylic acid
479.5 Trans {I1-[2-(4- | 480.5
amino-
lohexyl)-
4-Cyano-N-trans (4- zi’l(;y?] exyl
65A14 | {Z-[4-(34-difluoro- piperidin-d-yl}-
benzoyl)-piperidin-1- (2.4-difluoro
yl]-ethyl }-cyclohexyl)- ’
) phenyl)-
benzamide
methanone and
4-cyano benzoic
acid
N-trans (4 (2-[4-(34 5196 | Trans {1-[2-(4- | 520.2
65A15 i amino-
Difluoro-benzoyl)-
e cyclohexyl)-
piperidin-1-yl]-ethyl }-
cyclohexyl)-4-pyrrol- cthyl]-
piperidin-4-yl}-
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benzoyl ) - pi peridin-1- piperidin-4-yl}-

}-cycl

whyaroedshor i de

ohexyl)- (2,4-dif

| uor o-

yl']

- et hyl

am de phenyl) neth anone

and i ndoline 463.6 {1-[2-(4-anP@DEP2007/051160

464.2 Morpholine-4- cyclohexyl - carboxylic acid (4-
{2 ethyl] 65AA [4 (2 4- dlfluoro- plperldln 4-yl|}-
benzoy petrtthr—t-—(2 4t tyero-—yti—=ethyl
}- cyclo#éﬂ?@?ﬂnn$%enyl) am de| et AlNEHY
hydr ochl ori de and norphol i ne dghengh){ 1-[ 2- (4- ami no-
448.3 | Pyrrolidine- |- cyclohexmkﬁmﬁ@ﬁ@@%ylic acid
(4-{2-| ethyl] 65A4 [4-(|2,4-dif]| Igr o=, pi peri/di n-4-yl
benzoy]| ) - pi peridin-1- (2,4-dif|u8w7- yl] -ethyl
}-cyclphexyl) - phenyl)| ani de| PREEAERBHe
hydrochtoride —and pyrrolTdineg  Exanmpt e 6545
Qui nol | ne-4-car boxyl i c |&dP& tr@hsns {1-[2-(4- | 520.2
(4-{2-[4-(3, 4-difluoro-ben zoy| 3mmpL p
eridint1l-,1-ethyl I- cycl ohexy] 5 The title
conpounNWma&(pqenaqeﬂ. gccordin %;ﬁgkgg) 1 from
T { B 4 dycl ohexpdth¥lét hyl |
f%?ggr fn-;- £ 8 % di f | uor o} phemdih)4-pigt h anone and
Qui nol | BEAdinglsvi) é@ caddtmm@ﬁ&wﬂtesdi
(m e) : | &eBhexyIMH#yTol-FUr t her an1de gerlvates wer e
synt hesi-zkBefZamidelr ans
{1-[2-{ 4-am no- cyclohe><y|)-ethyllﬂj“vﬂfla-noneand
pi peridin-4-yl}-(2,4-di|fl uor o- phemyb) - met h {anone and
the respective acid. The puri fjgatiRRciql0 Was
perforped wth preparatiive HPLIC on reversed phase
colum| materi al el uting mth a 35
FCT] ERR007/ 051160 - 100 8| T PRFL2%} 805
amino-
N-trans (4-{2-[4-(3,4- cyclohexyl)-
Difluoro-benzoyl)- ethyl]-
65A17 | . ... L
piperidin-1-yl]-ethyl }- piperidin-4-yl}-
cyclohexyl)-4- (2,4-difluoro-
morpholin-4-yl- phenyl)-
benzamide methanone and
4-morpholine
benzoic acid
Example 65A18

2-Benzyloxy-N-trans (4-{2-[4-(2-chloro-4-fluoro-benzovl)-piperidin-1-vl]-ethvl -

cyclohexyl)-acetamide

Stepl

1-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin-1-vl]-ethanone

2-Chloro-4- fluoro-1-iodobenzol (5 g, 19 mmol) is solved in THF (3mL) and at -10°C
isopropyl magnesium chloride-lithium chloride ( 2M in THF) was added dropwise and the

mixture stirred for 30 minutes at °0 C. At -10°C 1-acetyl-isonipecotoyl chloride is added
(3.3 g, 18 mmol) solved in THF ( 2mL) and the mixture stirred for 10 minutes to -10°C and

4 h to °0C. Water was added and the reaction extracted with dichloromethane.
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gradient formed fromacetonitrile /water (0.05% Et3N).
The evaporation of the product fractions yielded the

WO e®poeIskve am des which conprise exanpl es 65ABCT/BP2007/051160

exanpl e 65A17 . EXx. No Syst e_glq%l c name MWV Starting MV
materials found (MtH)+ 505 rans {1-[2-(4- 506.3

éﬁhﬂ{? t%g@%&?ﬁ}f&gta%}ai@ﬁ%& ) a&&h?%%leh%?%bgn& h&ear orange

hﬁllflﬂlﬁdr&)g BéFrasll). (m(); 284B1( 0~ piperidin-1-yl]

-ethyl }- phenyl)- cycl ohexyl)-am de net hanone and
Qég nol i ne-4- carboxylic acid 448.5 Trans {1-[2-(4-
.4 am no- Tetrahydro-furan-3- cycl ohexyl )-

6 -12-[ 4-

pi peri d| n- 1 yI ] -et hyI }- phenyl )- cycl ohexyl ) - am de
irétH{ 2r{Orlero-Fdiupahyaizoyl) fpipeaidig - }¢]a¢tb@1ane| (d..%gitd 4180B was solved

iy @ﬂ%ﬁé% %nd $Ar Was Q(IHCHQ7 ?&&%R%Qﬁﬁpm reflux overnight.

cyc Is acid (4

Biathylesher b,g/})v)ls adsieq @pd g}q’fﬁqcts@p}extrbqt%r T}yq qf2anig phase was
dRéudd an(d2to4héiwﬁdeus>ﬁ fquedi § bangaty 1093 10f dediRiedkdxide was added

ﬁélhp%?[] an(? was extracted eith dichloromethane. Removal of the solvent gave 1.1g, 5

mmol of the title compound (66% yield). (m/e): 242.3 (M+H").

Intermediate E and F

Trans {1-[2-(4-Amino-cyclohexyl)-ethvyl]-piperidin-4-vyl}-(2-chloro-4-fluoro-phenyl)-

methanone

The title compound was prepared following the steps already described on example 1 from
(2-Chloro-4-fluoro-phenyl)-piperidin-4-yl-methanone and Trans-[4-(2-Oxo-ethyl)-
cyclohexyl]-carbamic acid tert-butyl ester following removal of the Boc protecting group by
treatment with trifluoroacetic acid. (m/e): 367.4 (M+H").

2-Benzyloxy-N-trans (4-{2-[4-(2-chloro-4-fluoro-benzovl)-piperidin-1-vl]-ethvl }-

cyclohexvyl)-acetamide

The title compound was prepared as described on example 1 from Trans {1-[2-(4- Amino-
cyclohexyl)-ethyl]-piperidin-4-yl}-(2-chloro-4-fluoro-phenyl)-methanone, 2-(1H-
benzotriazol-1-yl)-1,1,3,3-tetramethyl uronium tetrafluoroborate, N-

ethyldiisopropylamine and 2-Benzyloxy acetic acid in DMF. (m/e): 515.3 (M+H").

According to the procedure described for the synthesis of example 65A18 further
derivatives have been synthesized from Trans {1-[2-(4- Amino-cyclohexyl)-ethyl]-
piperidin-4-yl}-(2-chloro-4-fluoro-phenyl)-methanone and the corresponding acid. The
purification was performed with preparative HPLC on reversed phase column material

eluting with a gradient formed from acetonitrile /water (0.05% Et;N). The evaporation of



Cycl op

r opaneca

rboxylic acid WO 2007/ 093540

PCT/ EP2007/ 051160 110 538.6 Trans {1-[2-(4- 539.5

W@eiono0935% Met hanesul f onyl -
65A8 carboxylic acid (
(2, 4- dlfluoro-

et hyl ]

[4-(3,4-difluoro-

N S

Rose

cycl ohexyl) -

anédd'es

benzoyl)

car

t hi ophBCIEER2007/051160
{2 pi peridin-4-yl}-
-piperidin-1

%éoxyﬁ{bglsgg)?a d @590&2\18 o

Pragide 63A82- (4- 421.1 amino- N-trans (4-{2-[4-(3, 4-
cycl ohexyl) 65A9 Difl uoro-benzoyl)- ethyl] -
pi peridin-1-yl] -ethyl}- piperidin-4-yl}- cyclohexyl)-
(2,4-difluoro- butyram de phenyl) methanone and
butyric—acid-454. 3 Trans{1-{2-{4--455.-3 —amnho
Ex2NB [ SpihRticealeohexyINw cy s BnORARGEH Darwl et hy ]
65A10 piperidin-4-yl}- |ic aci|d (4-{2-[4-(3, %u
di fl uor o- benzoyl )- (2, 4-difl doro- piperidin- P q
-ethyl }- phenyl)- cycl ghexyl)|- ani de nethanoﬁ@“éﬁﬁ
2, 2-Diftuoro-
515.1 | Trans {1-[2-(4- 515.3
Amino-
2-Benzyloxy-N-trans cyclohexyl)-
65A18 | (4-{2-[4-(2-chloro-4- ethyl]-piperidin-
fluoro-benzoyl)- 4-yl}-(2-chloro-4-
piperidin-1-yl]-ethyl }- fluoro-phenyl)-
cyclohexyl)-acetamide methanone and
2-Benzyloxy
acetic acid
556.1 | Trans {1-[2-(4- 556.1
Amino-
N-trans (4- {2-[4-(2- e )
X -
Chloro-4-fluoro- ez,h 1 iyeri din
65A19 benzoyl)-piperidin-1- Y.I"Pip
4-yl}-(2-chloro-4-
yl]-ethyl}-cyclohexyl)-
i fluoro-phenyl)-
4-morpholin-4-yl-
) methanone and
benzamide i
4-morpholine
benzoic acid
465.1 | Trans {1-[2-(4- 465.3
Amino-
Tetrahydro-furan-3- cyclohexyl)-
carboxylic acid trans ethyl]-piperidin-
65A20 | (4-{2-[4-(2-chloro-4- 4-y1}-(2-chloro-4-
fluoro-benzoyl)- fluoro-phenyl)-
piperidin-1-yl]-ethyl}- methanone and
cyclohexyl)-amide Tetrahydro-
furan-3-
carboxylic acid
65A21 | Cyclopropanecarboxyl | 434.9 | Trans {1-[2-(4- 4354
ic acid trans (4-{2-[4- Amino-
(2-chloro-4-fluoro- cyclohexyl)-




cycl op

r opaneca

462.5 Trans {1-[2-(4- 463.4

rboxylic acid Tetrahydro-pyran-4-

carboxylic acid (4-{2-

W@eiono9BHAL1l [ 4- (3, 4-difluoro- cycl ohexyl)- PCT/EP2007/051160
benzoyl ) - pi peri di n-1- ethyl] Bl - et hyl
}-cyclohexyl) pi peri din-4- yI} am de (2, 4-difluoro-
phenyl)—Wo2007/ 093540 PEHER26674051160—— 111
met hanpP@ZaHe PIPFEdEahy dr o-  pyreihtlPiPeddBoxyl i ¢ aci ¢
432. 5 [Tylhethy]ieych¢xdd)-433. 2 |ahylihd2-chloro-4-

2- Cycl pphriy! - N- (4- cyclohexyhﬁuﬁo ﬁé%%
{2-14-(3,4-difluoro ethyl] ben e |d|n-1-
pi peridin-4-yl}- - uorq difl qt) }4{cycl ohexyl)
(2,4 acetani de phenyl) - netha P&Nﬂme%ﬂcgcloprop‘
acetany de 510.6 Trans {|1-[ 2- (|dboxPliclacdd am no-
Chr-erah—3—eyetohexy)—r—earbgxye—acta—{4—12—ethyl |
65A13 [4-(3,4-dif|uoro-4gb@errﬂhm;ﬂrui@r 437.4
benzoy| ) - pi peri din- 1- (2’4'd',&ﬂﬁfo'
N-trans (4-{2-[4-(2- lohexyl)
cyclohexyl)-
hloro-4-fl -
65422 | Chloro ‘uor‘o ) ethyl]-piperidin-
benzoyl)-piperidin-1-
4-yl}-(2-chloro-4-
yl]-ethyl}-cyclohexyl)-
butvramide fluoro-phenyl)-
Y methanone and
butyric acid
449.0 | Trans {1-[2-(4- 449.4
Amino-
N-trans (4-{2-[4-(2- ] dii; )
Chloro-4-fluoro- i,h 1 )?y i
e -piperidin-
65A23 benzoyl)-piperidin-1- 4 i,} (g E hloro.d
yl]-ethyl}-cyclohexyl)- Y
2-cyclopropyl- fluoro-phenyl)-
Y ) methanone and
acetamide
2-cyclopropyl-
acetic acid
437.0 | Trans {1-[2-(4- 437.4
Amino-
N-trans (4-{2-[4-(2- ] dii; )
Y Xyl)-
hloro-4-fl -
65424 | Chloro 'uor‘o‘ ethyl]-piperidin-
benzoyl)-piperidin-1-
1]-ethyl -cyclohexyl)- 4-y1}-(2-chloro-4-
yro ionamide fluoro-phenyl)-
Prop methanone and
propionic cid
479.04 | Trans {1-[2-(4- 479.3
Tetrahydro-pyran-4- Amino-
carboxylic acid (4-{2- _
65A25 P cyclohe)?yl)‘ ‘
[4-(2-chloro-4- ethyl]-piperidin-
fluoro-benzoyl)- 4-y1}-(2-chloro-4-
piperidin-1-yl]-ethyl}- fluoro-phenyl)-
cyclohexyl)-amide methanone and
Tetrahydro-




yl']
Chr oma

W@ R00mo93540 Q/ano- N-trans (4-

- et hyl

}-cycl ohexyl
n- 3-

)
cy

cl ohexyl)

phenyl ) am de net hanone and
carboxylic acid 479.5 Trans {1-[2-(4- 480.5
65A1BCT/EP2007/051160

{2-[4-(3,4-difluoro ethyl] beqaﬁyl) pi peridin-1-
plperldln 4-yl}- - uoro d|f| -ethyl }- cyclohexyl)
(24 benzamdepheny)—rethanore—and—4-cyano—benzoi
acid 519.6 Trans {1-[2-(4- 53PYR0-65A15 N-{rans
(4-{2-[4-(3,4- am no- DOifl uor/eatenylydcd
pHpertg-i—i-—yH—ethytr—eyehohexy—eyet-phexy
-4-pyrfol - ethyl] - pipessdin-Bayd §1-\¥342007/5693540
PCT/EP2007/051160 - 112 1-yl|-Qepgam de (2,4-difluoro-
phenyl hano nd | 4-pyr|r benzoic acid 5196
Trans {i 62 %Sulgoﬂ)’? ami no- ONFIPP%EW (4-{2-[4-(3, 4-
cyclohe&yﬂ¥w66ﬂ16 Di f | yor o- begregioy)-pipesdiny| ] -
65A26 | carboxylic acid (4-{2- 4-yl}-(2-chloro-4-
[4-(2-chloro-4- fluoro-phenyl)-
fluoro-benzoyl)- methanone and
piperidin-1-yl]-ethyl}- 5-
cyclohexyl)-amide Methanesulfonyl-
thiophene-2-
carboxylic acid
453.0 | Trans {1-[2-(4- 453.2
Amino-
N-trans (4- {2-[4-(2- e )
X -
Chloro-4-fluoro- ez,h 1 iyeri din
65A27 benzoyl)-piperidin-1- Y.I"Pip
4-yl}-(2-chloro-4-
yl]-ethyl}-cyclohexyl)-
fluoro-phenyl)-
3-methoxy-
ropionamide methanone and
Prop 3-methoxy-
propionic acid
505.1 | Trans {1-[2-(4- 505.4
Amino-
4-Chloro-N-trans (4- c cll(zl}?e D
X -
{2-[4-(2-chloro-4- fh ' U .
65A28 fluoro-benzoyl)- Z i,} (_515 lfﬁ(l)rt)n;l
piperidin- 1-yl]-ethyl }- Y
fluoro-phenyl)-
cyclohexyl)-
benzamide methanone and
z 4-Chloro benzoic
acid
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piperidin- |-yl] -ethyl} piperidin-4-yl}-
cycl ohexyl ) -4-pyrrol - (2,4-dif|uoro - 1-yl -benzam de

web@nyd3smet hanone and  4-pyrrol benzoic acid BGPER2007/051160

Trans {1-[2-(4- 540.5 am no- Netrans (4-{2-[4-(3, 4-
cycl ohexyl)- Difl uoro- benzoyl) ethyl] 65A17
eridin- 1-yl1] -ethyl}- piperidin-4 1 pp Y}-
cycl ohexyl)-4- (2,4-difluoro- norpholin-4-yl- phenyl)-
benzam de net hanone and 4-norpholine benzoic acid
Example 658ZN18 2- Benzyl oxy- N-trans
(4-{2-[4-(2-chloro-4-fluoro-ben zoyl) -pip
Bt gh 4L 2, [ 4 -(etdibro 4- 6 Y EI-BEES Y Jpipc el A P eth S ieRclbhxyl)-
1- [4- (2-Chloro-4-tluoro-benzoyl)
acetd di n-1 -yl | -ethanone 2-Chl oro- 4-
fluoro-1-iodobenzol (5 g, 19 mmol) is solved in THE
PBphjedan desqtibe(ﬂ_ﬁoexahqﬂpﬁ@ﬁyin Tragn Esi1M- Amino-cyclohexyl)-ethyl]-
d c THE
g{ﬂlaq{iﬂn 4? (gmhﬁﬂb %hl)%%ljgfl%eé 1§r'\4r1éetga dﬂe)a g@&tgﬁcﬂg}gldg M& (m/e):
fNHibt 1-acetyl -i soni pecot oyl chlorlde i s added
(3 3 g, 18 mol) solved in THE ( 2nL) and the m xture
Bkdigledofor 10 minutes to -10C and 10 4 h to OC. Water
was added and the reactlon extracted wi th

¢ P2007/ 0511 0 -
RIS o

desired conpound as a clear or ange Iqu|d (1.8 g, 33%
Integinpdiat¢ ACe) : 284.3 (MrH+). Step 2
(2-Chl oro-4-fl uoro-phenyl)-pi peridin-4-yl - met hanone;

B L pL@Fd-880 R y1)-piperidin- 1-vl]-butyl l-carbamic acid tert-butyl ester
- 4-(2-Chlor 0- 4- 7T UoT 0- BENZoyT) - pi peridi n-T -yl J - 6t han

1..8 g, .6.5 mol sqQl v in 6 NHCL(17nmL
%—25—%@%3&@ %}B@@ga??quffﬁchlﬁ*ﬂ%e ﬁ% &Y PE0dhi él}saan
fietdnitciloitini giBoc-amino) Butyl Bromide was added (0.569 g, 2.01 mmol) and
sodium iodide (0.461g, 3.02 mmol) and the mixture was stirred at 80°C overnight. Water

was added and the aqueous phase was extracted with 30 mL dichloromethane. The

combined organic phases were dried with magnesium sulfate, filtrated concentrated and
purified with column chromatography on silica using dichloromethane/ Methanol (95/0.5)
to yield 0.830 g, ( 2.1 mmol, 100% yield) of the title compound as a brown solid. MS
(m/e): 379.2 (M+H").

Intermediate AD

[1-(4-Amino-butyl)-piperidin-4-vl]-(4-fluoro-phenvl)-methanone: trifluoro-acetic acid

salt

According to the procedure described for the synthesis of Trans-{1-[2-(4- Amino-
cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone, trifluoroacetic acid salt
(intermediate F), the title compound was synthesized from {4-[4-(4-Fluoro-benzoyl)-
piperidin-1-yl]-butyl }-carbamic acid tert-butyl ester and trifluroacetic acid. MS (m/e):
279.2 (M+H™).

4-Ethoxy-N-{4-[4-(4-fluoro-benzovl)-piperidin- 1-vl]-butyl }-benzamide
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Di ethylether ( 20 nL) was added and the reaction

extracted. The organi c phase was

di scar ded

and to the

WOR02093m aqueous sol ution (109 of sodi um hydPORER®07/051160

was
dic

bd’rh od}icpx%s'

added
hl or omet hane.

non

f 8f a%‘Pri‘eeér

Renoval

AR g et

errrE|ae

OUI’]

pre
anee?ti%éai% aéslé B

until pH 11 and waqrgxtracted eith
of the sol vent gave 1.1g,

d c?es‘&r %'1“

5

e(sg‘g?{%s\ﬂlﬁl {Q)Chl&ry R)trans-(4- {2-[4-(4-

{lqoqozbe(n@oﬁ}rpﬁ)@rldm £yl]-ethyl}-cyclohexyl)- benzamlde ( example 1) the title

ared

ﬂﬂeﬁzéﬂl Frokr@hd- Pf 04 Mlhé‘%@ylpﬁﬁ)@rldm 4-yl]-(4-fluoro-

title co %XYI. qnlz%a01\§ﬂ5us1ng2 (1H-

be?hza‘riaszpﬁ)fl uspaeph@syly) uph e tadiafludroporatetund anone

Bt AT otk T O MY e 2 IR

protecting group by

&éh\{a?es fwfbed gytﬁﬂes?zre@ 'ﬁ%n{ fu

cycl

ohex

yl)

acet am

-carbam c
of the Boc

' treatment with trifluoroacetic
Hellaving theprocg@Bite descNbedtor ik Sathesis ofexmpledfs further amide

de

gf Qnﬁl%‘%

Qeyl)-

e co

—ﬁ%@ﬁ&ﬂndﬁ‘-\/\gﬂ (ZfhoréPhenyl)-

pegraree tadlugesagetipagid gt @seantbp gespeqtive pomagigially available acid. The

f)ﬂniﬁc%t&ﬂw%ﬁb&@ornﬁdc\hﬂh

R Mt nté%f%%ﬁ‘&fﬁfa

eri

By

or 0- 4-

z’lsetom

hr)atleé HY’UJ on reversed phase column material

trlle9watelp R)e (515%} )Etgll’(]l:)‘ {lhe evaporation of

theyplrpdulet ﬁa&;d:hstmﬂdeﬁrthe hesbestionamidet ehichfdougnsb exat ges 0¢-and

Ih%% sopr

515.3 (MrH+).

opyl am ne and 2-Benzyl oxy acetic acid in
25 According to the

procedure descri bed for the synthesis of exanple 65Al18

further derivatives have been synthesized from Trans
{1-[2-(4- Ami no-cycl ohexyl)-ethyl]-
RL P (2- chlh\gye- 4-|f Q- ayl ) - none
%yﬁ%hfégrér eljé%ondl ng aci d. 1%%%%3?#%%% gﬁi%s
ggrf ormed with prepanative HPLC on reversed e
coljum material eluting with a gradi ent fofdaH)ron
acetontt+ie—+water—(6-05% Bt 3N—TFhe—evaporat+on—of
WD 2007/ 093540 PCT/ EP2003/ 03116@-Aminbl4 t he| prosiuct
fractions yielded the respedqt das, whi th conprise
exambEdoxGMIB [4-04- exanpl e 65%;% %@? ﬁllo ystemati c
naney d\%\[)@eﬁi&ﬂ ng matérials MM bilnero- (MH—I) + 515.1
Pbans % {‘21 §1 }3\%'%}5 3 Ani nd pheBghaydtbanonks | t r ans
cydl BRGEII-YEBABF (4. (21 4- 2inebheos@ridaciet hy! ]
- pi [denEdinide £ | uor o- benzoyl ) - s%It%hh 4(5?‘ &W or p- 4-
pi peridin-1-yl]-ethyl}- fluaro-
benzmc a01d
464.5 [1-(4- Amino- 465.1
butyl)-piperidin-4-
N-{4-[4-(4-Fluoro- yl]-(4-fluoro-
benzoyl)-piperidin-1- phenyl)-methanone;
67 | yl]-butyl}-3-(5-methyl- trifluoro-acetic acid
[1,2,4]oxadiazol-3-yl)- salt and 3-(5-
benzamide methyl-
[1,2,4]oxadiazol-3-
yl)-benzoic acid
68 | Tetrahydro-furan-3- 376.4 [1-(4-Amino- 377.2
carboxylic acid {4-[4- butyl)-piperidin-4-




cycl ohexyl ) - acet am de nmet hanone and 2- Benzyl oxy
acetic acid 556.1 Trans {1-[2-(4- 556.1 N-trans
W@ 200f/293540 (2- Ami no Chl oro-4-fluoro- cycl ohexyPQFEBHALE1160
ethyl] -piperidin- benzoyl)- plqgrldin-l- yl ] -ethyl
} cyclohexyl) 4 yI} (2-chloro uor o- phenyl)-

oo

’-I- IUI IJIIUIIII ’-I-' = IIIB‘lIIaIIUIe allu UCIIL(J.IIIU'\

4-ndﬁﬂﬁ6¥Pﬂ€nﬂﬁ@n20|c aci d 4e8l- ¢+ freivs {1-[p-(4- 465| 3

Anin@pﬁﬂhndhﬁﬁmpqﬂhydn-B- cylathehghynhdtharcaebpxyl i ¢ acj d

Zraﬁﬁni?%hyu - pi Zelfr: di n- SSPQtQiﬂl(léro{ dceli@ adid- £l 0{;3-4-
-yl }- (2-chl oro- yor o- ben orQ-phenyl) -

pi pgeridin-1-yl]-ethyll}- nethan%ﬁédT%%a ydro-

cycl ohexyl ) - ami de Tet/r ahydr q fiaadre@bogdichokyl i ¢ aci
65A21 Cycl opropanecarnboxyl 43#i® Trans {1- [2-(4 435| 4
ts—lactd—trans—{(4{2{4—~AmAe—(2-—chlere—4-+luere

cycl ohexyl) MD 2007/093540 PCT/EP2007/051160 - 115

benzoyl)-pi peridin-1- ethyl] -piperidin- yl]-ethyl
Fx ﬁ%ggggexyl) 4-yl}-(2-chl oro-4- am de fluoro-phenyl)
e and Cycl opropanecar boxylic acid

1-(4-Chloro-phenvl)-3-{4-[4-(4-fluoro-benzovl)-piperidin-1-vl]-butyl }-urea

The title compound was synthesized from Trans-[1-(4-Amino-butyl)-piperidin-4-yl]-(4-
fluoro-phenyl)-methanone; trifluoro-acetic acid salt and 4-Chloro phenyl isocyanate in

acetonitrile according to the procedure described for example 38. MS (m/e): 432.05 (M").

Following the procedure described for the synthesis of example 59, further ureas were
synthesized using the respective commercially available isocyanate. The purification was
performed with preparative HPLC on reversed phase column material eluting with a
gradient formed from acetonitrile /water (0.05% EtsN). The evaporation of the product

fractions yielded the respective ureas.

Ex. | Systematic name MW Starting MW found
No materials (M+H)+
431.9 [1-(4-Amino- 432.5
butyl)-
piperidin-4-yl]-
1-(4-Chloro-phenyl)-3- (4-fluoro-

69 {4-[4-(4-fluoro- phenyl)-
benzoyl)-piperidin-1- methanone;
yl]-butyl}-urea trifluoro-acetic

acid salt and

4-Chlorophenyl

isocyanate
1-(4-Ethoxy-phenyl)-3- | 491.5 [1-(4-Amino- | 4924

70 | {4-[4-(4-fluoro- butyl)-
benzoyl)-piperidin-1- piperidin-4-yl]-
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437.0 Trans fl-[2-(4- 437.4 Ntrans (4-{2-[4-(2 Am no
65A22 Chl oro-4-fluoro- cycl ohexyl)-

whenwzo9dsye pi peridin-1 ethyl] -piperidin- yl]-eptmyEP2007/051160

}-cycl ohexyl ) - 4-y|}-(2-ch|onqg6: but yram de
fluoro-phenyl) met hanone and utyric acid 449.0 Trans

£ 1 [ o NL 4+ v+ A~ [ ")r/l

=1 539. = N U1 arns \’-l-' \L I"\III O
Chldﬂbﬁﬂg4hﬂ%?o cycllohexyl )|-( d%%é% et hyl] - piperidjn-
benzoyl) -piperidin-1 yl]-et|phenybcycl ohexyl) -

4-yl }-(2-chl oro-4- 2-cyc|oprng%aﬁ&ﬂ@ro-Jhenyl)-
acegt am de net hanone and 2-cy ? (p&xl ,etic acid
437.0 Trans fl-[2-(44 437.4 {2-[4-(2 Am no
65A24 Chl or o- 4-f | uor ¢- cycloﬁ@ﬁﬁatand
benzoyl ) - pi peridin-1|ethyl] |-p#peridin- yl]-ethyl
}-cycl ohexyl)- 4-yl}4(2-chl dqrigpédx B&%H' oham de

f 1 uor o- phenyl ) net hanpone and . (PY%PIOHIC cid 479. 04
Trans fl-[2-(4- 479.3 Tetr a8 ®Yran- b Anino

carboxylic acid (4-{2- cyclohexyl)- 65A25 4 2-chloro-4
[ ( ethyl] -piperidin- fluoro-benzoyl)-
4-yl}-(2-chloro-4- piperidin-1-yl] -ethyl}-
Example/bhenyl ) - cycl ohexyl)-am de net hanone and
Tetrahydro

Quinoline-4-carboxvlic acid trans-(4-{2-[4-(2-chloro-benzovl)-piperidin-1-vl]-ethvl}-

cyclohexvl)-amide

Intermediate E

Trans-(4-{2-[4-(2-Chloro-benzovl)-piperidin-1-vl]-ethvl }-cyclohexyl)-carbamic acid tert-
butyl ester

According to the procedure described for the synthesis of Trans-(4-{2-[4-(4-Fluoro-
benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-butyl ester (intermediate E,
example 1), the title compound was synthesized from 4-{2-[4-(2-chloro-benzoyl)]

piperidine and Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester. MS
(m/e): 450.1 (M+H™).

Intermediate F

Trans-{1-[2-(4-Amino-cyclohexvl)-ethvl]-piperidin-4-vl - (2-chloro-phenvl)-methanone:

trifluoro-acetic acid salt

According to the procedure described for the synthesis of {1-trans-[2-(4-Amino-
cyclohexyl)-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone, trifluoroacetic acid salt
(intermediate F, example 1), the title compound was synthesized from Trans-(4-{2-[4-(2-
Chloro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-butyl ester and
trifluroacetic acid. MS (m/e): 349.5 (M+H").

Quinoline-4-carboxvlic acid trans-(4-{2-[4-(2-chloro-benzovl)-piperidin-1-vl]-ethvl}-

cyclohexvl)-amide




WD 2007/ 093540 PCT/ EP2007/ 051160 -

116 pyran-4-

carboxylic acid 555.1 Trans {1-[2-(4- 555.3 Anmno

w®20nisEmesul f onyl -
- pi peri di n-

cycl ohexyl) -
65A26 carboxylic

i d
4-yl}-(2-chloro-4 [4-(2- chIofqu'

t hi ophene- 2- etTEP3007/051160
(4-{2-
fl uor o- phenyl ) -

AL#)E&@ ‘?@gﬁe b%ﬁduﬁi&%&g%o%g%ﬂhgsﬁi %ﬂﬂthl&iol/kltrans (4-{2-[4-(4-
ﬂh@r@pbf‘@ﬁ@yl)zmp@admoky lrethdtrurlaBayl)-benzansidg (LB?EaZHI(lﬂl) the title

5

%“gﬂlgﬁ%

[ 4-

?

c?undl\li/isrs‘?fﬂﬁl

ohexyl

qw&7etyl

edized BohATiaRs- { AM -0 AGhh81cQc18h &xdyb Q] -piperidin-4-

ﬂ-plperldln-

,Qumohne 4-carboxvlic

u}srn(ga- leH -Berodriazdt- Ilﬂgll)h oxXB,¥* ieﬂﬁﬁﬁt}@hﬁﬂmhl)m mafdiﬁbmtﬁ)rate and

n1de
rgm( AR
(2-chl oro- 4-

cycl ohexyl)

BT GBS Rt Pl ]

cid 505.1
‘4- Am no {2-

- 65A28 fl uoro-benzoyl) -
Euitlydrjamige geatviatéis meredsypitiesigdl woingkrans { p[Jaét- Mlno—tmlohexvl) ethyl]-

pENNint4- ‘W@Qb%‘ﬁ?ﬁﬂl phien{lh Lﬁ%tﬁ’atﬁ)rﬁ%nt}ﬁlfﬁlor(p §42 LA alt and the respective

et hanone and

-Chl oro benzoi C
commercially avallable acid. The purification was performed with preparative HPLC on

10 reversed phase column material eluting with a gradient formed from acetonitrile /water

(0.05% Et3N). The evaporation of the product fractions yielded the respective amides

which comprise examples 71 to example 72.

Ex. | Systematic name MW Starting MW
No materials found
(M+H)+
504.07 | Trans-{1-[2-(4- | 504.4
Amino-
cyclohexyl)-
Quinoline-4-carboxylic et‘hyl]‘— )
acid trans-(4- {2-[4-(2- piperidin-4-yl}-
71 | chloro-benzoyl)- (2-chloro-
piperidin-1-yl]-ethyl }- pheny))-
. methanone;
cyclohexyl)-amide trifluoro-acetic
acid salt and
Quinoline-4-
carboxylic acid
390.9 Trans-{1-[2-(4- | 391.3
N-trans (4-{2-[4-(2- Amino-
Chloro-benzoyl)- cyclohexy)-
| ethyl]-
piperidin-1-yl]-ethyl }- piperidin-d-yl}-
cyclohexyl)-acetamide (2-chloro-
phenyl)-
methanone;




acid WO 2007/ 093540 PCT/ EP2007/051160 - 117 Exanple
65A29 N-trans (4-12- [4- (2-Chloro -4-flu oro -ben
wa eylpe3swe peri din-1 -yll 1-cycl ohex acet am dePGI/EP2007/051160
Prepared as described on exanp ? 36 from Trans
{1-[2- (4 An1no cyclohexyl) ethy ]-
ptpett+er-—4—y}=(2-chtoro-—4=-fgoro-—phenyl)—methanone
and acetyl chloride. |MS (nief“ﬂuﬁ@DWﬁU%N%FH) Exappl e
66 [4- Et hoxy-N 14- [44 (4-fl( aordsalthed zoyl) -pip
erij[din-1-.1oll-benzam de 10 Adtienprdi ate AC
{4-[4- (4-Fluorao-bhenzayl)-piperidin-1-, |+yl1-carbamc
acid tert-butyl ester 4-(4-fluorobenzoyl) piperidine
hydrochl oride (0.5 g, 2.01 nmol) is suspended in
acetonitrile (5nm), 4-(Boc-am no) Butyl Brom de was
added (0.569 g, 2.01 mmol) and sodium i odide (0.461q,
3.02 nmol) and the m xture was stirred at 80C
overni ght. Water 15 was added and the aqueous phase
was extracted with 30 nL di chl oronet hane. The
conbi ned organi c phases were dried with nagnesi um
sulfate, filtrated concentrated and purified with
col um chr omat ography on silica using dichloronethane/
Met hanol (95/0.5) to yield 0.830 g, (2.1 mmol, 100%
yield) of the title conpound as a brown solid. M
(me): 379.2 (MtH+). 20 Internedi ate AD
[ 1- (4- Ami no- butyl ) - pi peridin-4-yll-(4-fluoro-phenyl)-m
et hanone; trifluoro-acetic acid salt According to the
procedure described for the synthesis of Trans-
{1-[2-(4- Ami no- cycl ohexyl)-ethyl]
-pi peridin-4-yl}-(4-fluoro-phenyl)-nmeth anone,
trifluoroacetic acid salt 25 (internmediate F), the
title conpound was synthesized from
X4- [ 4- (4-Fl uoro- benzoyl)
piperidin-l-yl]-butyl}-carbamc acid tert-butyl ester
and trifluroacetic acid. M5 (me): 279.2 (MtH+).
4- Et hoxy- N-14-[ 4- (4-fl uoro-benzoyl)-piperidin-I-,1~yll
- benzam de WD 2007/ 093540 PCT/ EP2007/051160 - 118
According to the procedure described for the synthesis
of {4-Chloro-Ntrans-(4-{2-[4-(4-
fluoro-benzoyl)-piperidin-I-yl]-ethyl
}-cycl ohexyl ) -benzanm de ( exanple 1) the title
compound was synt hesi zed from Trans-|
1- (4- Am no-butyl)-piperidin-4-yl]-(4-fluoro-
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phenyl) -nmethanone; trifluoro-acetic acid salt and
4- Et hoxybenzoic acid using 2-(1H 5

whenwzoeiskazol - 1-yl)-1, 1, 3, 3-tetranet hyl ur oni unPCT/EP2007/051160

tetrafl uoroborate and N - ethyl?||sopropylan1ne in
DMF. M5 (me): 427.3 (M+H+). FOI'l owi ng the procedure
described for the synthesis of exanple 66, further
am de derivates were synthesized from
|1-(4-Anino-buty|)-piperidin-4-y|]-(4-f|uoro-phenyl)-
e; trifluoro-acetic acid salt and the
respective commercially avail able acid. The 10

Buir-hrd d (@3Ri[aN 2 WaDichRb-®ERA W ib Bridih SRl &t W B cydRiex @ 4-morpholin-
reyersed.phase colum material eluting wth a
é@ﬁ%@#@ﬂg%rned fromacetonitrile /water (0.05% Et3N)

The evaporation of the product fractions yielded the

Beppecti ve am des which conprise exanples 66 and
exanpl e 68. Ex. Systematic nane MWV Starting materials

MY (DN hRBRd beMEh 16&%1{:;’ 1L di-ChnAphnO- 427.3

I-EThoxy- N 14~ 4- - pbutyl) -piperidin-4-

fl uor o- benzoyl ) - Iuor 66 phenyl ) anone;

ﬂ)éﬁ%lmoa@eﬁqtaﬂﬁhkﬂr ei(%%i % 135 Phef I bloreleagine and

alaivtniugadHlodd 14 -@Wymmbgnmmddatpcduéﬁmsé The mixture was refluxed

%ti‘):o%é:f(éﬂ}g g%er%ggjp CX&OLP ?ﬁ@h%{;eggtl(gne E%e wa er gaﬁ %(id#: ito the mixture that

pheenitaytedwtithahidrieromdangl ]Aftbmhybl}latbg(z@hyétohyheptane to EtOAc the
[ A 9! Y sal t

%fdéﬁl%“?%%&é%@%‘%ﬁs SRRl il bagey M S| AT, SRy eHeF

-benzoic acid 68 Tetrahydro furan-3- 376.4

4- Ami no- 377.2 carboxylic acid {4-]4-
butyl) pi peridin-4 WO 2007/ 093540 PCT/ EP2007/ 051160 -

1218 Didhlbloushiedvh arig@din-4-Wirhethdnddeuor o-

Removal of the acetyl protecting group was performed refluxing on 6 N HCl as described
on example 65A18 . MS (m/e): 258.0 (M+H™)

Intermediate E

Trans (4-{2-[4-(2.4-Dichloro-benzoyl)-piperidin- 1-vl]-ethyl }-cyclohexyl)-carbamic acid
tert-butyl ester

The title compound was prepared as described on example 1 from (2,4-Dichloro-phenyl)-
piperidin-4-yl-methanone and Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-
butyl ester (m/e): 483.4 (M+H")

Intermediate F

Trans {1-[2-(4-Amino-cyclohexyl)-ethvl]-piperidin-4-vl}-(2.4-dichloro-phenvl)-

methanone

The title compound was prepared as described on example 1 from Trans (4-{2-[4-(2,4-
Dichloro-benzoyl)-piperidin- 1-yl]-ethyl}-cyclohexyl)-carbamic acid tert-butyl ester and
trifluoroacetic acid (m/e): 383.3 (M+H™).



10

15

20

25

pi peridin- |-yl] -butyl}- phenyl)-nmethanone; am de
trifluoro-acetic acid salt and Tetrahydro-

wo eoanB4car boxylic acid Exanple 69 PCT/EP2007/051160

1-(4-Ch|oro-phenyl)-3-14-[4-(ﬁ2£Luoro-ben zoyl) -pip
eridin-1 |~yll-urea The title conpound was synthesi zed

—%}1;— £S 4[— 4—(5}' .or—]f))énkig 1 —! ) pidﬂleﬁl LOQpymX Jlo 'éx —45mor holin-

4nltbenzantide o phenyl isocyanate in acetonitrile
according to the procedure described for exanple 38.

e (i1} 8mpdiddl Wi frdfaked ashdRkdrbati DG ki@ pRIOBAH U 81 s {1-[2-(4- Amino-

descri hed far .the synt is,.qf ex le 59, further )
b oS Lo L R B aBe hyeshe and +-morpholino
bamkracidalding @v@iH-ablstiizot y-atat, 3,3 leeapathyf @aiimn

U BEETRE L SRR  FaRenne Sestebese

acetonitrile /water (0.05% Et3N). The evaporation of
uct fractions yielded the respective ureas.
Ex. Systematic nanme MW Starting MV found No naterials

Mk § (4-4814-8 4-DidflodbdiQov1d-3 2 ePidl Wi-ethyl}-cyclohexyl)-acetamide
pi peridin-4-yl| - 1-(4-Cnhloro-phenyl)-3- (4-tluoro 69

4-14-(4-11uprp- phenyl)-_.benzoyl)-pj peridin- |-
bisprisinacPPTConfge 4 3 RN [Pk PERRThEesclhep-ethyll-
pipktidiand yl }42ChiDoco@ivephydnyl) i rsetb yiaoreet end acetyl chloride. MS (m/e): 425.3
ﬁﬁg?pgthoxy-phenyl)-s- 491.5 [1-(4-Amino- 492.4 70
-1 4-(4-fluoro- butyl)- benzoyl)-piperidin- |-
i peridin-4-yl] WD 2007/093540 PCT/ EP2007/051160 -
EEEM@Eﬂi-butyl}-urea (4-fluoro- phenyl)- nethanone;

N-Trans (4-{2-[4-(2.5-Dichloro-benzovl)-piperidin-1-yl]-ethyl :cyclohexvl)-acetamide

1-[4-(2.,5-Dichloro-benzovl)-piperidin-1-vl]-ethanone

The title compound was prepared according as described on example 65A18 from 2, 5
Dichloro 1-iodobenzol, isopropyl magnesium chloride-lithium chloride (2M in THF) and
1-acetyl-isonipecotoyl chloride. (m/e): 301.1 (M+H").

(2.5-Dichloro-phenvl)-piperidin-4-vl-methanone

Removal of the acetyl protecting group was performed refluxing on 6 N HCl as described
on example 65A18 . MS (m/e): 258.1 (M+H")

Intermediate E

Trans (4-{2-[4-(2.,5-Dichloro-benzoyl)-piperidin- 1-vl]-eth vl }-cyclohexyl)-carbamic acid
tert-butyl ester

The title compound was prepared as described on example 1 from (2,5-Dichloro-phenyl)-
piperidin-4-yl-methanone and Trans-[4-(2-Oxo-ethyl)-cyclohexyl]-carbamic acid tert-
butyl ester (m/e): 483.5 (M+H")

Intermediate F
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trifluoro- acetic acid salt and 4-4- Ethoxyphenyl

i socyanate Exanple 71 Quin oline- 4- carb oxylic acid
WO e@n®93540t- { 2- [ 4- (2- chl or o- benzoyl ) - pi peri di nPAF/¥P2007/051160
cycl ohexyl)-am de 5 I nternedi E Trans-

(4-{2-[4-(2-Cnhl oro-benzoyl) -piperidin- 1lam |am

- ﬁlio'i](g— Elgn D-

metpgone.- { 2- [ 4- (4- Fl uor o-

benzoyl ) - pi peridin-1-yl]-ethyl }-cyclohexyl)-carbamc
qRé dt1d &5rh p A dyhaseybired as’t{egér[@aloate@alﬁple 1o xR @- 2)[4-(2,5-

G SO v Y DeCt £ i ety et nd

frifhuo2o L0xide stihynye)c $83.@0dx¥").- car bami ¢ acid tert-butyl
ester. M5 (me): 450.1 (MrH+). Internediate F

1)-acetamide

trifluoro-acetic acid salt Accordina%to t he procedure

Hespaier gs descibed precxiile 8@ frgmpfrapy Ur fatts Appng-gychphexyl)-ethyl] -

1‘45@1‘1@15194()’/1})(294 llD{éﬂloro henyl)-methanone and acetyl chloride. MS (m/e): 425.3
?uoro phenyl ) -met h anone,

]ﬁlgﬁg din-4-yl}
oroacetic aC|d salt (internediate F, exanple
the title conpound was synt hesi zed from
@Q@ (8- {2-[4-(2-
Chl or o- benzoyl) plperldln 1-yl]- ethyl

gdetageide 4. carb oxyllc acid trans-
(4-{2-[4-(2-chl oro-benzoyl) -piperidin-1-.1
Pﬁé%h&ﬁ%ﬂlks)cnﬂéﬂ e B 1087 fr@ﬁBMQs BOm- &anﬁﬂé QR1difeyl) -ethyl] -

BIPRY! §f} Wgwtr %%Flglg@%\pl‘g: m(:tit%%{e'[ @r?pfredr as € Trans {1-[2-(4-

Aios- Oydbcdrezylyh)hyﬂ)]l pipeiidiind-lyHy(R]chétrbyd-fluoro-phenyl)-methanone
é%%%@%ﬁ e%%%ﬁggﬁgﬁggkge &?ron1 rans(Fygiégéz(gh#{g

cl~, | ~piperidin-4- yl}-(2-chloro-phenyl)-nethanone;
trifluoro- acetic acid salt and Quin oline-4-carbox 5
aci d using

Gefdht freazatd Aazet theryductite dmhaBoh €t r amet hyl uroni um
tetrafl uoroborate and N ethyldiisopropylan ne in

bt HoEl pad e ettt kg 1 SORR AT 150 0 2Bforoetnane

(ca. 0.2 M) was stirred over night at room temperature. Na(AcO)sBH (1.5 eq.) was added

and the reaction was monitored by TLC and MS. After completion sat. aq. NHCOs sol. was
added and the product was extracted with CH,Cl,. After drying (Na,;SO4 or MgSQOy,) the
solvent was evaporated and the product purified by flash chromatography.

General procedure A.2 for the reductive amination

A mixture of amine hydrochloride (1.0 eq.) aldehyde (1.1 eq.) and AcOH (2.0 eq.) in 1,2-
dichloroethane (ca. 0.2 M) was stirred over night at room temperature. Na(AcO)s;BH (1.5
eq.) was added and the reaction was monitored by TLC and MS. After completion sat. aq.
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MY piperidin-4-yl}-(2-chloro-phenyl)-nmethanone;
trifluoro- acetic acid salt and the respective

waeenwysial |y avail abl e acid. The purificati onP@EEP2007/051160

performed with preparative HPLG.on 10 reversed phase
colum material eluting with a“gradient formed from

ni&r ar r
el 4 BiRlne btdipfb Uibered W LiRRAL Aneiofle avaaso
%Mgﬁoe)othp poluent gvas Aysipesatad andothe paedycepyfiedyy, flash chromatography.
Systematic name MV Starting MV No materials found
(M+H) + 504. 07 Trans-{1-[2-(4- 504.4 Am no-
cycl ohexyl)- Quin oline- 4- carb oxylic ethyl] acid

rans- (4-{2-[4-(2- eridin-4-yl}- 71 chl oro-benzoyl)
\b—ﬁﬂ%ﬂﬁ%%é—d—“bﬁ[—é%&?f#%ﬁ%%t hyl}- phenyl)-

cycl ohexyl)-am de net hanone; trifluoro- acetic acid
dahixtuan df BQupnoticiadeunine Ch@ b@X)Mc@He(dO dq.390d 9.6 M HCl in EtOAc (15
%{f%s th%re[d%nQ o%?o]re a t rfl?t@ﬁil(véas{d%fe%éd %gTLﬁgnr(]lCMS The solid

or o- benzoyl) - cyc
PiogaEs ‘M@SrFDﬂeCW y@ﬂﬁypl}a peed wlilchar Vi y-
cycl ohexyl ) -acet am de (2-chloro- phenyl)- nethanone;
WO 2007/ 093540 PCT/ EP2007/051160 - 122
trifluoro-acetic acid salt and Acetic Acid

General procedure B.2 for the Boc cleavage

To a solution of Boc protected amine (1.0 eq.) in CH2Cl; (ca. 0.2 M) was added a saturated

solution of HCl in Et,O (1/2 the volume of CH,Cl,). The mixture was stirred until no more
starting material was detected by TLC and MS. The product was precipitated by addition of
Et,0, collected by filtration, washed with more Et,O and dried under HV.

General procedure C for the amide formation

To a stirred solution under N; of acid (1.1 eq.) in DMF (ca. 0.1 M) was added TBTU (1.1
eq.) and Et;N (3.1 eq.). After stirring 1 h at room temperature the amine hydrochloride was
added (1.0 eq.). Stirring was continued and the reaction was monitored by TLC and MS.
After completion sat. aq. NHCOs sol. was added and the product was extracted with 3
portions of EtOAc. After drying (Na,SO4 or MgSQOy) the solvent was evaporated and the
crude product was purified by flash chromatography.

General procedure D

A 1.6 M solution of n-BuLi (1.1 eq.) in Hex was added dropwise to a solution under inert
atmosphere of the thiophene (1.1 eq.) in THF (0.1 M) at -78 °C. After stirring 2 h at -78 °C
4-formyl-piperidine- 1-carboxylic acid tert-butyl ester (1.0 eq.) dissolved in a small amount
of THF was added. Stirring at -78 °C was continued 2.5 h then the reaction mixture was
allowed to warm to room temperature, poured into EtOAc and washed with sat.

aq.NaHCOs sol. The aqueous layers were extracted with more EtOAc. The combined
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WD 2007/ 093540 PCT/ EP2007/051160 - 123 Exanple 73
N-trans (4-{2-[4-(2,4-Dichloro-ben zoyl) -pip eridin-1

wo 20070935y | ohexyl ) - 4- nor phol i n- 4-yl - benzam deP&I/BPBP7/451160

1- [4- (2,4-Dichloro-benzoyl)
-pi peridin-l-yll-ethanone 1- acetyllsonlpecotoyl

[
8{%19{0 1 %s] V}/ﬁég rdr{lc(ﬁ Q)é M@’%S? \Fiﬁ%gb\%n%gﬁvgé\cggt%ﬁ ég{i] gne product
B®mﬁ¢meW§bChHﬁ@ﬁﬂﬁﬁmhwe was refluxed at 90C for 4 h
after conplexion of the reaction. Ice/ water was added
to the mxture that 10 was extracted with
di chl oronet hane. After chronatography from heptane to

d as, a XF" woil (6.3

e b s YInG 3 Q Qh S to Ketones
(2 4- D chloro phenyl) - plper|d|n 4- yI nmet hanone
N30 eqd wahaddrded glsolption etalceipl gF.0ep) waCSHpEL f @i ib)d The resulting
Rkt A%%ﬁ%tﬁ%% gg&' rhg';t af3 d?%ﬁﬂaﬁgg ovérq}lgﬂltg éﬁf@\LaﬁogﬁA& 8f the

nt er medl at e Trans

golvanp a{fqtd(:é ﬂmqnlwr@fibctﬁhﬁz\wm}lrlﬁ% By ﬂéﬁhr?hrromatog@ﬁ)hy |

| -cycl ohexyl)-carbamic acid tert-butyl ester The
title conpound was prepared as descri bed on exanple 1
from (2, 4-Di chl oro- phenyl) 20

nﬂgerldln et .

butyl ester (nie) 483 4 (N%FH) Internedlate F Trans
{Fl_[e {1120}(04.( Rfeao was dissolved in CH,Cl, (0.25 M), powdered 4A molecular sieves (500
hﬁ% Pid MO éveﬁ@ ddaéPichodbe B& stn% H@?C ﬂrﬁsﬁlhﬁﬁﬁé?ﬁuﬁélate (0.05

t|tIe conmp ound was prep are
@&b%eéeaftlpp gﬁqit-pfeawgs SG]ALC{lZII [opn Qeng]perature and monitored by TLC. After

&rﬁﬁlleﬁérotmeﬂ&awe )Vap tpeed iith-GH Y1) theh Iwalshed with 1 M aq. Na,SO;

b BPS et e T Byl gt TN Gis O Mas) ana
Q\&@@’fa@@ﬁ@ﬂﬂld%ﬁlﬁkﬂﬂﬂﬁﬁdddlﬁ& tfifle prd@det Nhat twaapsrified by flash

f&éé 4-Di chl oro- benzoyl) -piperidin- Ilam |am

r pholin- 4-yl-benzam de The title conpound
mas pre ared as described on exanple 1 from Trans
- Ami no- cycl ohexyl)-ethyl]

-piperldln 4-yl}-(2,4-dichl oro-phenyl)-nmeth anone and
A- Rl 010L MoBn 26 @NTIpEEdiACl-¢l) WEiyMdcyclohexyl }-acetamide
2- (1Hbenzotriazol-1-yl)-1,1, 3,3-tetranet hyl uroni um

Step 1

{trans-4-]12-(4-Benzovl-piperidin- 1-yl)-ethvl]-cyclohexvl }-carbamic acid tert-butyl ester

From 4-benzoylpiperidine hydrochloride (200 mg) and [trans-4-(2-oxo-ethyl)-cyclohexyl]-
carbamic acid zert-butyl ester (intermediate C, 235 mg) by procedure A.2. Yield: 181 mg
(49%). Off-white solid. MS (m/z): 415.3 ((M+H]").

Step 2

{1-[2-(trans-4- Amino-cyclohexvl)-ethvl]-piperidin-4-vl}-phenyl-methanone
dihydrochloride
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tetrafl uoroborate and N- ethyl diisopropylam ne in DW
(me): 572.3 (MtH+) Exanple 74 N-Trans

w@ 200f/293540 ( 2, 4- Di chl or o- ben zoyI ) -pip eridin-PCFEP1007/051160

Prepared as described on exanp S 36 from Trans
{1-[2- (4 Ani no- cycl ohexyl ) -ethyf] 10

I B

?Ilorﬂ? {tllr m QZ Mdéel{zéél 41&? flﬁ &]g gﬁﬁ] {)Lh'_ c%gi tert-butyl
werr(é?]%m(ghbyz praeadyrg, le Dicddi| 148 o1 ER oﬁowh}te -S‘fdicb (r@VZh3|15 1
¢witad: [4- (2,5-Dichloro-benzoyl )
-plperldln | -yll -ethanone 15 The title conpound was
prepared accordi ng as descri bed on exanpl e 65A18 from
2, 5 Dichloro 1-iodobenzol, isopropyl nmagnesium
chloride-lithiumchloride (2Min THF) and
dtepBet yl -i soni pecotoyl chloride. (me): 301.1 (MrHt).
(2, 5-Di chl oro- phenyl) - plper|d|n 4-yl - met hanone

, of £ : ]

0) QX §cepa%{159r med

] Of IC ‘ T hed pl e 65A18
) 258 1 N%FH) Internediate E Trans q
Fronp zﬁl 2z< a4 ANE oSS IhE Y -5ty papstlined1yl)-ahgny Apfthanone
@ﬂly&ﬂo):hmab ar386m ACdnd ack@d dcidU3yth g)ast@bcelinge €l YieR: 85 mg (66%).
néoer% %2§ Eﬂned as described on exanple 1 from
?gl ﬁ 6&@ﬁ - 25 pi peridin-4-yl-nmet hanone and
Trans- [4-(2- Oxo- ethyl)-cyclohexyl] -carbam c acid

tert- butyl ester (nmfe): 483.5 (MtH+) Internedi ate F
WD 2007/ 093540 PCT/ EP2007/051160 - 125 Trans

ﬁ;nﬁé ¢4- Am no-c, cl,
_ -plperldln 4-yl }-(2,5-dchl oro- phen nethanone The

t| | e conpound was prepared as, described on exa 1
JINI &;mnﬁAQ&Mf(ﬁl Gh;loro,rgerrzond) querldln 1-vl]-ethvl - cvclohexvrlT)p4 morpholin-4-

Diisdhlzem kaenzoyl) plperldln 1-yl]-ethyl

}-cycl ohexyl)-carbam c acid tert-butyl ester and 5

{iﬁluoroacetic acid (me): 383.0 (MtH+). N-Trans
=2-[4-(2,5-Di chl oro-benzoyl) -piperidin-1 |lam |am

cl~yl)-acetam de Prepared as described on exanple 36

tirann 4T t2a ks (4-€Chopo-ban v npipenidin dhei-¢thvl legvglphpxyl)-carbamic acid tert-

Pl n- 4- yI} (2 4-Di chl or o- phenyl) met hanone and
acéfyl chloride. M5 (me): 425.3 (M+H+) . 10 Exanple

IZ%mNEé-lr E:h orop}legylgm Bllperldyf)%letl?ar;leone hydrochloride (100 mg) and [trans-4-(2-
oxo-ethyl)-cyclohexyl]-carbamic acid tert-butyl ester (intermediate C, 102 mg) by
procedure A.1. Yield: 128 mg (74%). Light yellow solid. MS (m/z): 449.3 ((M+H]").

Step 2

{1-[2-(trans-4- Amino-cyclohexvl)-ethyl]-piperidin-4-vl}-(4-chloro-phenvl)-methanone
dihydrochloride

From (4-{2-[4-(4-Chloro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-carbamic acid tert-
butyl ester by procedure B.2. Yield: 100 mg (84%). White solid. MS (m/z): 349.3 ([M+H]").

Step 3



acetam de Prepared as described on exanple 36 from
Trans {1-[2-(4- Am no-cycl ohexyl)-ethyl]-

wW@e@ensdun- 4-yl } - (4-f 1 uor o- 2- net hyl - phenyl ) - TEPCTEAPI067/051160
(prepared as the Trans {1-[2- ( 15 Ami no -

cycl ohexyl) - ethyl] -plperldln - 4- yI 1- (2- chloro
N- ranf |4l—‘I 949 4—@fl]l R lo} Z0 i 9" ré %ﬂ 4 morpholin-4-
{hhaazamideGeneral procedure A 1 for the reductlve

am nation A m xture of am ne hydrochloride (1.0 eq.)

Fﬂ)‘ﬂn @1 g@hﬁ% 4-3dmin EyclohleRyliL e@ryHL G pdrati et N RQL chiBEb-pRényl)-

Nty S fipcbloBe et Most e ST BRIt soma

10

(mi)%)t MSa(@z/byST&ﬁz[Mmd{]\*iﬁ After conpletion sat.
NHCO3 sol .

was

MyS04)

ag.

added and the product was extracted
with CH2C12. After drying (Na2SO4 or

t he

sol vent was evaporated and the product purified by

flash chromat ography. 25 Ceneral

(1.

procedure A .2 for the

ation A m xture of am ne hydrochl ori de

0 eq.)

al dehyde (1.1 eqg.) and AcOH (2.0 eq.)

in

Exadnpled Thdmr Sekdtapeepated.in @ndod) towkemplel 78F €d over ni ght

at

roomtenperature.

Na( AcO

3BH (1.5

and the reaction was nonitored by TLC and Ms. After

conpl eti on sat.

eq.) was added

ag. WO 2007/093540 PCT/ EP2007/051160

}26—NHECS—sol—wasTadded Ad—the pf oduet—pas
Bxt rg}@ﬁeﬁﬁu%aﬂﬁewcu MW t er| Sliying gnddiadSO4 Mow MyS4)
e sol vent was evapgrated gnd the product Ha; Lhi ed| by
flash chromat ography. Generjal procedure B. [l for the
Boc| cl eavage 5 A mi xtlure of |Boc protected a MéH()I. D
€q.]), MEOH (10 eq.) aqnd 4.6 M HC in EtOAC (15 e€q.
was| stirred until no|nore stlaftemdlidt@rial | was
detlect ed by TLC and NMB. The soI i dl-arpieduct was
col || 'EaBadigypyR-th at i on and %;ggh& ee Gener al
pr goeachixgliBaidd {raenst he Boc clle PFH? >oI ution| of
Bocgp&;gglﬁmne 1.0 eq 0.2 M
fag SlaLeeL sat ted 1GBIAL] omhlofe mbnyl)ﬁ Bl 26605/
t he QFSIZ sPEF . The ni xt upetwasnstirfred unti
no mé}‘éth}’]étcdﬁlphﬁg’l)nateri al %mgcﬁéglﬁ{)ﬁge hy; TLC and MB.
The gmiidduct was precijpitated I'on Et 20,
colll ected by filtration, wash® a]W A DYt E 20 and
driled under HV. 15 General gr ocechoxglicdidr {he am dp
forratton—To—astt+rred—sotufgton—under—N2—ofraectd{(14 1
eqg.) in DMF (ca. 0.1|M was |addad {(TBTWds-1| eq.) aphd
Et3N (3.1 eq.). Aften stirrijng 1h\%. oL oom tenperatre
t he n hydro hl orilde was . Stirrjng
was @ghfé afid the reacti oﬁy r‘i’F}iYi] efl by TLC
and deBroxyld acd (twnpl etion sat piregidilNHEDR(4s0] .
add&d pﬂ(Ahﬁomoduct was ext r agtoesl phert 3 P0 ortl ons
&P Bt OAC { L d{_yl ng5Q9Né&<O4 oL, I}é?ge) s%Went

pec} 1m- a
vvas )rg he crude ]Ero uc ({)Jrlfled by
f1 a§ﬂ] E y]&ﬁ;ggl@b@gfahy_ dihydrochloride an
amide (R,S)-3-
chromanecarboxylic
acid
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General procedure DA 1.6 Msolution of n-BuLi (1.1
eq.) in Hex was added dropwi se to a sol ution under

WO p@rn93526 at nosphere of the thiophene (1.1 eqPQT/EP200HES1160

(0.1 M at -78 C. After stirrijng 2 h at -78 C
4-fornyl - pi peridi ne-1-carboxylic acid tert-butyl ester

issolved in a small anount of THE was
f egnf?i A@hing at -78 C was continued 2.5 h then the

reaction mxture was allowed to warmto room
X0- clohexylERagigmidad washed with sat.

ag. NaHCO3 sol. The aqueous | ayers were extracted with

ABI e(1ElAAC Acetil 8m GRIBICIAEx YO 200 441 284 Ester
PCT/ EP2007/ 051160 - 127 organic |ayers were dried

b Baac e T riens g it TR R G EIRD R ARG R,

pmtooediateBEwWAs digolvetién WhIRL 0k (at)iand FofN aid 4¢3l (8.80 @, S0 mmol)
. . . t i .
CPeaR (11008 IS S oty B L P e v

with tHeCeangdying: Afteedryined Nap¥gh thesolveot was evpperpteditepield 8.42 g (82
v 87 nihiBbt & @hascbIRY 3ROHAL): o8 o (NhEH)sol vent af f or ded

the crude product that was purified by flash

chromat ogr aphy. General procedure E. 2 for the TPAP

oxi dation of alcohols to ketones 10 The al cohol (1.0

eq.) was dissolved in CH2C12 (0.25 M, powdered 4A

nol ecul ar sieves (500 ng/mol) and NMO were added

foll owed by tetrapropyl anmoni um perrut henate (0.05

&6 ) N-[ThE s 1ERG A8 I I SRS Bl idetadaat room
tenperature and nonitored by TLC. After conpletion

the mxture was diluted with CH2C12 then washed with 1 )
M@Hf‘ @\ipzséé nygp tarlér'{HFb(rlﬁf% sl waremlacs /2 nglbaﬁ%thIter cooling this
RGO @ W4 QEUtidH ()/H(%n;(—N&?@f@fém@fo—%@:ﬁ%kylﬁﬁéktie]a5id ethyl ester (8.42
evapor at.i.o e so nt afforded the crude o
ErRRhRY i B TS 44 o Pu? SRR vt an R Nl R Bhse carctul
Neyttaliaatsondwitl Ho@-(Bénmz Dyl NoWgeli(dixd-6lmDl aachrhereelofdeixml). The
#@1@%25@%\3&\()@%%%?;0;%?% pte‘t}elf(gie rf]i_ltler_lr} g Pfaf I:[T}IIC solids. Evapor?tlon of the
palyang path 85 g undsr bighi vecwun affewied SPgta/(76%s 2&mmady ghg light brown
drReneyl/py. pes.i dinmeghy dr ochl ori de (200 ng) and [trans-

4- (2- oxo-ethyl)-cycl ohexyl]- carbamc acid tert-butyl

ester (internediate C, 235 ng) by procedure A 2.

Yield: 181 ng (49%. Of-white solid. M5 (nmz): 415.3
([MtH +). 25 Step 2 {1-[2-(trans-4-Am no-c, cl, lyll

AQI pAE(itdinn-442- Qe athiyh) ratloherghleacetiinhigelr ochl ori de WO

2007/ 093540 PCT/ EP2007/051160 - 128

DMSO (3.68 g, 47 mmol) in CH>Cl, (20 ml) was added at -78 °C to a stirred solution of
oxalylchloride (2.9 g, 23 mmol) in CH>Cl, (100 ml). After 1 h stirring at -78 °C a solution
of N-[trans-4-(2-hydroxy-ethyl)-cyclohexyl]-acetamide (2.18 g, 12 mmol) in CH,Cl, (80
ml) was added followed after 2 h by EtsN (7.14 g, 71 mmol). The mixture was allowed to

reach room temperature and was then diluted with H,O and extracted with CH,Cl,. The
combined organic layers were dryed (Na,SO4) and the solvent was evaporated to afford the
crude product. Chromatography (CH,Cl,/MeOH 95:5) yielded 1.75 g (81 %, 9.5 mmol) of
a light brown solid. MS (m/z): 184.3 ((M+H]").
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From
{trans-4-[2-(4-benzoyl -piperidin-1-yl)-ethyl]-cycl ohex

wQ@ kdosogasam ¢ acid tent-butyl ester (172 ng) BYI/EP2007/051160

procedure B.1l. Yield: 148 ny (%i% VWhite solid. M5
(mz): 315.1 ([MH +). SStep
Al 5aes-4-[2- (4-Benzol -piperidin-1 lam |am
%~ -acetam de From {1-[2-(trans- 4arrino
-C cIohexyI)-ettyhl] - pi peri di n- 43/ phenyl - met h anone
i L £g 2rggnboayh-piperidip- lgvﬂ —ﬂtlwb}%\/ﬁl@he@d) -acetamide

procedure C i eld: 85 rrg (66%9. Wite solid. 357.3
StepttH +) . 10 Exanple 78 N-(trans-4- 12-
[4 (4- Cnhl oro- benzoyl) pi peridin- 1-yll vyl

holii n:4-. vl

| am cl ~yl )-carbam c acid tert- butyl ester From (4-
Evino thapipteeny I( 130 g)panglet-fatyly)- pipetidingnl -oarb o xyid roid hergbughd ester (300
énig %gpace@&@d ti@dSred {40%503(@10'%1) M@W}z9%m1'<1M+H] ).
mc acid tert-but ester (internmediate C,
ng) by procedure A 1. Yield: 128 ng (749 . Light
yellow solid. M5 (mz): 449.3 ([MtH +). 20 Step 2 Ti-
[2-(trans-4-Am no-c, cl, lyll
Stepperi di n-4-yl }-(4-chl oro-phenyl ) - met hanone
di hydrochl ori de From

{47k Rphdid -cGLRUPARNAN |l Bgiﬂc%i%j@'&;{@4&@%@@%"

rocedure BZ Yield: 100 ng (84% . Wite solid. I\/IS
E 51 (hgd[gxgtl(lPR}gqq]-z.)yl megty@pplgem@ngd@qa/rbfgg@q@cm tert-butyl ester (127
biERPROd R FLIL 68k1d:-113 48 (93%). Yellow oil. MS (m/z): 2962 [M+H] ).
1Ell-%z-t rﬁgns 4-12-[4-(4- Chi%ggr(o boenzoyl) pi pe(rl di n- (
| am cl ~yl)-4-norpholin-4- yl-benzam de From
{1-[2-(trans-4-am no -cycl ohexyl)-ethyl]
- pi peridin-4-yl}-(4-chl oro-phenyl)- nethanone
Siepydr ochl ori de (100 ng) and 4-norpholin-4-yl -benzoic
acid. Yield: 56 ng 5 (40%. Ms (mz): 538.5([MH +).
EanBines yvil fhignn 80 yEX @R 6fe Hiredo3e vwere prepared in
anal ogy to exanple 78 EX. Systematic name MWV Starting
mat eri al.s MW )
From 4-(thiophene-2-carbonyl)-piperidine- 1-carboxylic acid tert-butyl ester (115 mg) by

procedure B.2. Yield: 74 mg (82%). Yellow solid. MS (m/z): 196.0 ((M+H]").

Step 4

N-(trans-4-{2-[4-(Thiophene-2-carbonyl)-piperidin-1-vl]-ethyl }-cyclohexvl)-acetamide

From piperidin-4-yl-thiophen-2-yl-methanone hydrochloride (74 mg) and N-[trans-4-(2-
oxo-ethyl)-cyclohexyl]-acetamide (64 mg, intermediate AG). Yield: 75 mg (65%). Light
yellow solid. MS (m/z): 363.4 ((M+H]").

Example 82
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No found (MtrH)+ From {1-[2-(trans-
Tet rahydr o- pyran-4- 4-am no- carboxylic acid (trans-

wa@yoroyssnyl ) - et hyl - 4-{2-[4-(4-chl oro- PCT/EP2007/051160

pi peridin-4-yl}-(4 79 benzoyl) zpiperidin- 1 - 461.05
chl oro- phenyl)- 461.5 nethanone yl'] -ethyl

}R Syéh%}ﬁ&&}’ h)calddol%)éﬂg Qc"f&]t t%ﬁsgéé {2a|rlld(3 &ﬁ&% thlo,phene, 2. carbonvl)

tetll dlly [ DOXYITTC adCl U L £-(thalls

L —agll yclohexyl) -ethyl] -

ar hoxylic aC|d (trans- piperidin-4-yl}-(4 80

1 -[4-(4-chl oro- 509.09 chl oro-phenyl)- 509.3

benzoyl ) - pi peri di n-1- net hanone yl]-ethyl
3-{ B+ Ehbinexyiopherd Riywdh wlrbxyo mietheyl lamid eradiin etd - faRy &ytiBacid rerr-butyl ester
chromanecarboxylic acid 10 WO 2007/093540

EI%H E%%%Qgt[h c%](—ﬂ:ﬁ@ ?]12 ngjoanldryh@ W%ﬁn?lt ﬁgé@hh’é 1- carEboxyhc acid tert-

trans-4- exy

wiyhepir 41 @éiw&rr%%uéD gﬁd@/l akge(t27%>a¥qllaWéPh§/|M§éméfﬁ 3322
(tM-em$-4- Ami no- cycl ohexyl ) -acetic acid ethyl ester

hydrochl oride (10.0 g, 45 mml, 5 internedi ate B) was

di ssolved in CH2C12 (150 nml) and Et 3N and AcCl(3.89 g,

50 nmol) were added. The reaction m xture was stirred

3 h at roomtenperature before washing it wth H20
Step2bri ne. After drying (Na2SO4) the sol vent was
evaporated to yield 8.42 g (82 % 37 nmol) of a white

$9Bichio NGB hidPhehe- 2236 o vh [ Bl dide- 1 69rboxylic acid terr-butyl ester

From 4-[(3-chloro-thiophen-2-yl)-hydroxy-methyl]-piperidine-1-carboxylic acid tert-
butyl ester (420 mg) by procedure E.2. Yield: 255 mg (61%). Light yellow oil. MS (m/z):
330.2 ([M+H]").

Step 3

(3-Chloro-thiophen-2-vl)-piperidin-4-yl-methanone hydrochloride

From 4-(3-chloro-thiophene-2-carbonyl)-piperidine- 1-carboxylic acid tert-butyl ester (255
mg) by procedure B.2. Yield: 178 mg (86%). White solid. MS (m/z): 230.4 ((M+H]").

Step 4

(trans-4-{2-[4-(3-Chloro-thiophene-2-carbonvl)-piperidin-1-vl]-eth vl }-cyclohexyl)-

carbamic acid tert-butyl ester

From (3-chloro-thiophen-2-yl)-piperidin-4-yl-methanone hydrochloride (100 mg) and
[trans-4-(2-oxo-ethyl)-cyclohexyl]-carbamic acid fert-butyl ester (intermediate C, 91 mg)
by procedure A.1. Yield: 85 mg (50%). White foam. MS (m/z): 455.3 ((M+H]").
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AF N-[trans- 4-(2-H d~y- ethyl) , cl~yll-acetam de
LiAlH4 (2.10 g, 55 mmol) and THE (150 m ) were pl aced

WO 200a/0285y0 bal | on. After cooling this m xture POI/BPLBOA0S1160

solution of (trans-4-acetyl amlgg-_cycl ohexyl ) -acetic
acid ethyl ester (8.42 g, 37 mml) in little THE was
added dropwi se. The reaction was stirred 1 h before
Tareful 15 neutralization with H2O (5.6 nm), 1 N NaCH

3 x 5.6 mM) and nore HO (5.6 m). The resulti ng
- §d-(ransyb Amdn g-eyclohexylaqet edin -yl H(Bichigrprihioghen-2-yl)-

e ap6hé didyd¥RpeHat i on of the solvent and drying
under high vacuum afforded 5.25 g (76% 28 mmol) of a

R e B (50 oot Ry Pl ey bt - re ) cxctonensy-

¢Bb&EBicgcidd@rtry]esten(SSHROIR [(raGdutd BRa¥ichld 6@ thea75% SVEite solid.
N ion of oxalylchloride (2.9 g, 23
%gro(?'s/%)lt'ggg(:glg@ghﬁoo m). After 1 h stirring at -78 C

a solution of

N-[trans-4-(2-hydroxy-ethyl)-cycl ohexyl]-acetam de

(2.18 g, 12 mmol) in CHC12 (80 mnl) was added

gtg!;%owed after 2 h by Et3N (7.14 g, 71 mmol ). The
ure was allowed to 25 reach roomtenperature and

RS eni_ ytaebolO . th. | 2O arlld ext 3at r Lth Czbn

pieridiat Labretdboxslohsaylieaide o afford the  crude

roduct . Chromat ography ( 2/ MeOH 95: 5 i el ded .
Broms 13- L omei i chetyl) <y e dsp chf -SBER IO fieiophen-2-3D)-
ot iah ond 8t ydroch Wi 30 mWmDAR]$)0&3bA@necarboxylic acid by procedure C.

P2007. 0 -1 t -4- 12-
PR T Gt e el Ms D St BT TV St
1 4-(H,
d~y-§hi ophen-2-yl - et hyl ) - pi peri di ne-1-carboxylic acid
tert-butyl ester 5 Fromthi ophene (130 ng) and

Exd9518gk - pi peridine-|-carboxylic acid tert-butyl ester
(3 (5% nmg) by procedure D. Yield: 167 ng (40%. Yell ow
z): . : 1

piperid -yllrethyl keyclohexyl)-

heerdmidet yl ester 10 From
4- (hydr oxy-t hi ophen-2-yl - met hyl ) - pi peri di ne- 1- car boxyl

| i -. I t Y/ I E.
fouT - hbB a5 80l ey B RIREROYITE F8 me) and -
Et[fcpmJ,éﬂ—@—oxqgggpl gyclohexyl]-acetamide (54 mg, intermediate AG) by procedure A.1.
%gﬁg%b%g"(ﬂé%ﬂW%H%Q&K@M§(Mz):'§©f7h§mﬁlﬁ]h)).’dr ochl ori de

rom
4- (t hi ophene- 2- car bonyl ) - pi peri di ne-| -carboxylic acid
tert-butyl ester (115 ng) by procedure B.2. Yield: 74
ny (82% . Yellowsolid. Ms (mMz): 196.0 ([M+H +). Step
Bxdhfle Bans- 4- { 2-[ 4- ( Thi ophene- 2- car bonyl ) -
piperidin-1 am |lam cl~yl)-acetam de

N-(trans-4-{2-[4-(5-Chloro-thiophene-2-carbonvl)-piperidin-1-yl]-ethvyl }-cyclohexvl)-

acetamide

Step 1

4-1(5-Chloro-thiophen-2-yl)-hyvdroxv-methvl]-piperidine- 1-carboxvlic acid tert-butvl ester
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20 From pi peri di n-4-yl -t hi ophen- 2-yl - met hanone
hydrochl oride (74 ng) and N-[trans-4-(2-

wWo@x@7e933yd ) - cycl ohexyl ] -acet anmi de (64 ny, i nt ePOBEPADB0S51160

AG. Yield: 75 ng (65%. nght]3 yell ow solid. M5
(7)) 3634 ([MEH 1), Exarrpl 82 WD 2007/ 093540

RS BR POQZ(th%%]eﬁg( 8} 2an | 3} mﬁ;f)g@ﬁ@mg 1C<?ah§’&{§,}i£ h&d rerr-butyl

aci d ene-

pitpdpYimg) hypsﬂcequr@% xlﬁpyna(ﬁﬁﬁé letoe\@l%l MS$(m/z): 332.1

(R1ahi9r o- t hi ophen-2 lam d~Mnet hyl 1

-plper|d|ne 1-carboxylic acid tert-butyl ester 5 From

3-chl or ot hi ophene (612 ngy) and and

4-formyl - pi peridi ne-1-carboxylic acid tert- butyl

ester (1.00 g) by procedure D. Yield: 420 nmg (279 .
MepPow solid. M5s (mz): 332.2 ([M+H +). Step 2 10

4- (3 Chl or o- t hi ophene- 2- carbonyl) plperldlne 1- carboxy

carboxylic acid tert- butyl ester (420
Br%%édéﬁ lprop thigphanc-yb gryd gy aidyll- &Pegrﬁm%;grcﬁﬁwxzirq acid tert-
Miy( etz X 20 m3BBy BrockddrtlEH). Yiel® 18h@P(9B%). Yellow oil. MS (m/z): 330.2

ﬁ%&ﬁgL ro-thi ophen-2-yl)-piperidin-4-yl-nmethanone
loride From

4- ( 3-chl or o-t hi ophene- 2-car bonyl ) - pi peri di ne- 1- car boxy
lic acid tert-butyl ester (255 ng) by procedure B. 2.
Yield: 178 ng (86% . Wite solid. M5 (mz): 230.4
kﬂ+). 20 Step 4
4-{2-[4-(3-Chl oro-thi ophene-2-carbonyl) -

11 I
E%Eg]grgith\lpphenamvl) plperlgln 4- Clarrngﬁllg]ngneal(l:xlfdgogh (grtldebut y
(3-chl oro-thi ophen-2-yl)-piperidin-4-yl-neth an one
Fl)dﬂﬂi 0{{ﬁldhtdrd&h(ojnﬁﬂldmxamldyl) {pipredidare- 1-carboxylic acid rert-butyl ester (12

Bt By RPN BT S e i M

Yield: 85 ng (50%. Wite foanr %) (n1z) 455. 3
[ MPH +) . WD 2007/ 093540 PCT/ EP2007/ 051160 - 133 Step
5 {1-[2-(trans-4- Am no-c, cl,
Kt¢b - pi peri di n-4-yl }-(3-chl oro-thi ophen-2- net hanone
ydrochl ori de From

h@ﬁﬂnﬁatyl ester (85 ng) by procedure B. 2. Y|eId 60
my (75% . Wiite solid.

From (5-chloro-thiophen-2-yl)-piperidin-4-yl-methanone hydrochloride (10 mg) and N-

[trans-4-(2-oxo-ethyl)-cyclohexyl]-acetamide (7 mg, intermediate AG) by procedure A.1.
Yield: 9 mg (59%). White solid. MS (m/z): 397.4 ((M+H]").

Example 85

Benzo[1.3]dioxole-5-carboxvylic acid (trans-4-{2-[4-(5-chloro-thiophene-2-carbonyl)-

piperidin-1-vl]-ethvl}-cyclohexyl)-amide

Step 1
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M5 (mz): 355.3 ([MtH] +). Step 6
(R, S) - Chroman- 3-car boxylic acid
W@ 2ooang3sde { 2- [ 4- (3-chl oro-t hi ophene- 2- carbon BROI/EP2007/051160
pi peridin- 1lam -ethyl 1-cyclgheM) -ami de From
H$ ethyl] pi peridin-4-yl
: | Q

{1-[2- (trans-4-am no-cycl ohex
0

?ﬂrhammaﬁ t-lﬁﬁtﬂf : (2 7% g Wi te soI id. M
(mz): 515.3 ([ MrH +). 15 Exanpl e 83 N-(trans-4- 12-
Fbmt 85- @ﬂbﬂf an@;kheﬂpilgnqn fR 03 dth i R ydidthlokdél(585 mg) and

b Or e s S reaonSy 1T AMfbasie acid ders by prteriermsdiate C. 530 mg)
by pifoeedire ALY &idld:S 18w) g (6ﬂ%)l\hg[1ﬁ§reﬂnw-sohd MS (m/z): 455.2 ((M+H]").
4- (2- oxo-et hyl)-cycl ohexyl ]-acetam de (54 ny,
internedi ate AG by procedure A l. 20 Yield: 52 ny
(45% . Wiite solid. M5 (mz): 397.1 ([ M+H] +). Exanpl e
84 N-(trans-4- 12-
$tep 25 Chl or o- t hi ophene- 2- car bonyl ) - pi peri din- 11yl
1-cycl ohex acetamide 25 Step 1 4-
(B QMI@I@M@@M&VH)%mvl]dm%ﬂmhh#bll (5-chloro-thiophen-2-yl)-
1 poxylic acid tert-butyl ester WO
YOO I3540—HC 5007/ 051160 - 134 From
2- chlorothlophene (183 ny) and
Beoino ( iy s-4o { p B diclerdt thaephzor 2 ¢acb @giDdpipemndinbluyilethyl }-cyclohexyl)-

( C r %&@%
g%mﬁlcoa?ﬁQe@u{%%st)ef @1 b%/ p?ﬁ\f/:l?-ikﬁ ? ﬁglgt Uad) r(1§ ). Light grey
&ﬂ¥%bﬁHWdﬁb3§% opeHED 2- carbonyl) plperldlne 1- car boxy

lic acid tert-butyl ester From
4-[(5-chl oro-thi ophen-2-yl)-hydroxy-nethyl]-pi peridine
-1l-carboxylic acid tert- butyl ester (20 ng) by

rogcedure E. 1. Yield: 18 ng (90% . Yellowoil. M

): 330.2 ([M+H +). 10 Step 3

(5-Cnhl oro-thi ophen-2-yl)-piperidin-4-yl - met hanone
Berrhob b Bldaorxjodte Sfeaboxylic acid (trans-4-{2-[4-(5-chloro-thiophene-2-carbonyl)-
6mg§a&hjgﬂqﬁﬁﬁ}gamﬁﬁﬁwgaﬁﬁﬁ@onyl) pi peri di ne- 1- car boxy
TTC acid tert-putyl ester (12 ng) by procedure B. 2.

: _ %
g{!q%l]_ ! ]lotrq_rg—éf—%nqg)no cycmlexyl) et%yl] plpel\l(ﬁhr(l ré?yﬂ (5- cl?lc())ro3 thiophen-2-yl)-
methanone dihydrochloride (100 mg) and benzo[ 1,3]dioxole-5-carboxylic acid (45 mg) by

procedure C. Yield: 62 mg (52%). Off-white solid. MS (m/z): 503.2 ((M+H]").

Example 86

N-(trans-4-{2-[4-(5-Fluoro-thiophene-2-carbonvyl)-piperidin-1-vyl]-ethvl }-cyclohexyl)-

acetamide

Step 1

4-[1(5-Fluoro-thiophen-2-vl)-hydroxy-methyl]-piperidine- 1-carboxvlic acid tert-butyl ester

A 1.6 M solution of n-BuLi in Hex (3.71 ml, 5.9 mmol) was added to a cooled (-78 °C)
solution of thiophene (500 mg, 5.9 mmol) in THF (15 ml) under Ar. After stirring 30 min
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Step 4
N-(trans-4-{2-[4-(5-Chloro-thiophene-2-carbonyl) -

wd20o7k93set hyl | -cycl ohex acetani de From PCT/EP2007/051160

(5-chl oro-thi ophen-2-yl) - pi pery gln 4-yl - met hanone
hydrochl oride (10 ng) and N 28 [trans-

é“t (7§°@)§ ol%h@f RBVC%&A&H%%X% ]ne ‘ﬁ‘g\hﬁmdggl é'(%% mmol) Jgg'l(; F (10 ml)

|nterrrE|ae n% roceaqure
wins adsled cStireing WS 7B 2yas caomued Fpnic-pin befesezshay Soggor the

%%ﬁ?eﬁ{t&fegté @ O@@vleﬁa PerSc¥ Hropsyh inC AaGid r601p1tate was formed The mixture
(5-chl or o- thlophene-B r bon

t ran
W?fr COP?W& - &yﬂ 16 - B Liolision Wi onls B0 ) wadadded, then it
ReTHIRANO 1 DSEISO additiddof (Hfbl&iilﬁ -pApckidtine- 1-carboxylic acid rerr-butyl ester

£$6(”&%%gj rﬁi&]g)l)t 1@13—%?@5? l)géft E%E(? H}Ig Iﬁ%n 7% b%ﬁ% soh?trgn was slowly
Wapmehi torroemhﬁmphlamrz Sak. )aqubhﬂ L. Mmly vasmtded sthomexture was

igieci oy mh af Lty ol
(e Pftlé)pmsl p bﬂl@ U@é @fﬂPrg%fter gryge N '@S,@ej)u?\né eAa@r ation of the
%lﬁn@l th® &3 dBBrddutPivas pi ty@hlats SlabBly (IMEnb M ddified silica gel,

S Eéb%@ﬂ ol 87 pfa<”7%%é ﬂr%ﬁww A e e

di hydrochl ori de 10 From
(trans-4-{2-[4-(5-chl oro-thi ophene-2-carbonyl)-piperid
in-1-yl]-ethyl }-cyclohexyl)- carbamic acid tert-butyl
%%5 r (1.14 g) byprocedure B.1. Yield: 970 ng (91%.
grey solid. M5 (mz): 355.1 ([MrH +). Step3 15
Benzo[l 31d|oxole 5-carboxylic acid
hiora-thiop e Zcanbopyly- pineridies rsarboxdiciagidl tert-butyl ester
plperldln 1- 1 -ethyl 1-cycl ohexyl ) -am de From
Fionh 2-[(3- flaos- t4a1cqjl‘leﬁ(2- Sily-qnly@ﬂﬁysthéthﬁl] prﬂe]rrdmeperca@bﬂylfé-ayid tert-butyl

t hanone, di rochl.orid

600 R0y S RuPRERSHE 1 e BT AR By el e, vt
P migy60%y. dighd brewiCeuryi MISdm/§233 gt ((BRekyal X f - whit e
solid. M5 (mMz): 503.2 ([MH +). 20 Exanpl e 86
N-(trans-4-12- [4-(5-Fl uoro-thiophene-2-carbon
piperidin-1 Iyl 1-cyclohex acetanm de Step 1 25
4-[ (5- Fl uoro-thiophen-2 lam d~M nethyl |

eridi ne-1-carboxylic acid tert-butyl ester

(5-Fluoro-thiophen-2-vl)-piperidin-4-yl-methanone hydrochloride

From 4-(5-fluoro-thiophene-2-carbonyl)-piperidine- 1-carboxylic acid tert-butyl ester (51
mg) by procedure B.1. Yield: 20 mg (49%). Off-white solid. MS (m/z): 214.1 ((M+H]").

Step 4

N-(trans-4-{2-[4-(5-Fluoro-thiophene-2-carbonvl)-piperidin-1-vl]-eth vl }-cyclohexyl)-

acetamide



5

W@ 200/093540 5. 9 nmol )

A 1.6 Msolution of n-BuLi
was added to a cooled (-78 C

in Hex (3.71 ni,

stirring 30 min WO 2007/0935404PCT/ EP2007/ 051160

136 at -78 C a solution of N

5.9 mmol)
sol ution of thiophene
in THE (15 m) under Ar. APCEEP2007/051160

I R e W

110 Chpxp-plybregclghewdlracsiangdof20irhg inteengsita ') dytpgogedure A2,

CieiV €0
f or ned e mxture was cooled to -78 C,

n-BuLi solution in Hex (3.71 m,
then it 5 was stirred 10 min before addit

nfy (18 OWHAE s, MSm A 58 UM enipi tate vas

alo6M

i on of

4-fornyl - pi peridine-1-carboxylic acid tert-butyl

(836 ng, 3.9 mmol ) in THE
mn at -78 C the solution
tenperature. Sat. aq. NH4CLl sol.

. NHACL sol .

(100 m), sat.

aq.

0.59 nm) was added,

ester

(ggﬂgr ;After stirring 30
y warned to room
(5 M) was added,

m Xt Hilre coatsd tabildtuicedaininzhh EfoQbwingliffredich tsana bavasinethctured in a
NaHCO3 (2

t he

c\%tvh t%oat \ maa% el
69 rﬂa)1 and“bri ne (100 mM). After drying (Na2SO4)

and evaporation of the 10 sol vent,

t he crude product

aseRidhiS | ed by chromat ography (am no nodifi iflica
g'egr,e—hlgspt to EtOQAc) to yield 971 ng (794 EIItBiletsbrovvn
ot +—NM5—mtz)—316 1+ H+)—Step—2
KarselF| yor o- t hi ophene- 2- car bonyl ) -
piperidine-1-carboxylic acid tert-butyl ester 15 [From
e drh Boddistrorhin pphen- 2- y1 ) - hydr oxy- met hyl Tiopimer | d00\@me
-1 -carboxylic acid tert-butyl ester (968 ng) by
rocedure E. 2. MECN (0.6 ni) was added to the reactio
RSO 77 (6009 . Li ght br o 2gare Ng 432 me
(g z). 336, 4 ([M:Nal+). Step 3 20
(Izefeseibydvothi ophen- 2-yl ) - pi peri di n- 4-yl - retba@megel 70.0 mg
hydr ochl ori de From
fl o-t hi ophene-2-carbonyl ) - pi peri di nge<l -carb
fqog?(%)gieg&pert -butyl ester (51 ng) by proce 'grné B. 1.9.3)&%rlg
f . r+ o ol A W, «d =2\ . 2114 1
(SoNfitsp stprch Gycelstel 25 ' 125mg | 17.0mg
N-(trans-4-{2-[4-(5-Fl uoro-thi ophene-2-carbonyl) |
VIR&TekidhNsibarh@m am ¢l acetam de WO 20074898940 4.5mg
PCT/ EP2007/ 051160 - 137 From
-ftugro-thiophen- 2=yt )-piperi di n- 4-yt-1et.fanone
(@@F%’ ﬁ\(%%}ﬁtbe (17 ng) and N- [trans- 0.0mg | 350.0mg
4- ( 2- ox0-et hyl ) - {"y{"| nhm(yl ] - acet am de (7n ng,
imheCorci ate AG by procedure A 2. Yield: 19 ng
(73% . Wiite solid. M5 (nmz): 381.3 ([MHHl +). 5
ample A Fi| tabl ets contai ning|theg.folljow
i%nﬁrreﬂpé%%%egﬁrﬁ%@uﬁ%ﬁuf actured in a convegtsing%ajl ’p@mg
‘Polyethylene glycol 6000 08mg | 1.6mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg




I ngredi ents Per tablet Kernel: Conpound of fornula

(') 10.0 ng 200.0 ny Nlcrocrystalline cellulose 23.5
worno489B40y  Lact ose hydrous 60.0 70.0 ng ROVERDINB051160

K30 12 5 ng 15.0 ny Sodlun1st§§ch glycolate 12.5 ny

17.0 Magnesi um stearate 1 5 ng (Kernel

xlt %’?*Q Jal%? %géﬂéeré ?%sng/egg %E{ﬂ(&f vgﬁ? Jsrgt%féﬁ‘lg FQRM(%)SC and the

BO00Ts Sramglatedoviya sofulien af Isalwgnﬂpmfgionp imoaig e eranulate i

iRl VAW sdin @Etrc%}r?\é te Jﬂ& ﬁ‘l@ ﬂ’éﬁu%s@éﬁhﬁ@ affd SorfiBredse® t&1Yield
WO 2007/09354 P2

60 38 The active )
kergelaal kol él’ilé’e’i?éRFCH}‘Fg iianwhaﬁe ﬁf%}e&dr%% ap pqlyFQus solution /
5 aspénticse tambdvbenenlﬂibnwﬁm t&tgranul ated with a
solution of polyvinylpyrrolidone in water. The
granulate is mxed w th soBtammplsBarch gl ycol ate and
nagnesiunstearate and conpressed to yield kernels of

\}Mzgheg%su ea u(g;gt r;sgt]%c &ol oam%f gi e%leél 4 %@:b% ﬁl?%ﬁlf%cﬁlgl%gg%% gonventional
manhéroned filmcoat. Exanple B Capsul es containing the
foll owi ng ingredients can be manufactured in a
conventional nmanner: Ingredients Per capsule

dnefedigntt of fornula (1) 25.0 ng Lactose 150.0 nyPercapsule
Mai ze starch 20.0 ng Talc 5.0 ng 10 The conponents
Srampeunderf farmaulaiRed and filled into capsul es of siZedmg
2. Exanple C Injection solutions can have the

flakioeav ng conposi tion: Conpound of forrmula (1) 3. 01500 mg
Cel atine 150.0 ng

Maize starch 20.0 mg
Talc 5.0mg
10 The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0mg
Gelatine 150.0 mg
Phenol 4.7 mg
Sodium carbonate to obtain a final pH of 7
Water for injection solutions ad 1.0 ml
Example D
15 Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:



Phenol 4.7 nmg Sodium carbonate to obtain a final pH

of 7 Water for injection solutions ad 1.0 ml  Exanple
wo2m3/0854a gel ati n capsul es contai ni ng the fol PONEPZPO7/051160

i ngredi ents can be manuf actur_;lg in a conventional

manner: WO 2007/ 093540 PCT/ EP 87/ 051160 - 139

Capsul e contents Conpound of forrmula (1) 5.0 ng

Yelpswigcoatents. 0 ng  Hydr ogenat ed Soya bean oil 8.0 ny

Partially hydrogenated plant oils 34.0 ng Soya bean

@ dmpdhdbofermyéipht of capsule contents 165.0 ng  50mg

Celatin capsule Gelatin 75.0 ngy dycerol 85 % 32.0 ny

ion 83 8.0 ng (dry matter) Titaniumdioxide 0.4

I}S?elﬂwo *de yellow 1.1 ng The active ingredient is 8 ¥me

di ssolved in a warmnelting of the other ingredients

dihlirogematediSoyabeaniagl fi |l ed into soft gelatin capsul 680 mg

of appropriate size. The filled soft gelatin capsules

qfa%tiﬁryq%ﬁ%eﬁﬁe@p%ﬂ@sto the usual procedures. 5 = 340mg

Exanpl’e "E Sachets containing the foll ow ng ingredients

%n Ee mapuf actured in a conventional manner:

MBBEAPIf formula (1) 50.0 ng Lactose, fine powdE}0ms

1015.0 ng Mcrocrystalline cellulose (AVICEL PH 102)

I 61gh Oofimgp VR @0Beht993540 PCT/ EP2007/ 051160 - 140 165.0 mg

Sodi um car boxynet hyl cellulose 14.0 ng

41%&’11 g%ls yrrolidone K 30 10.0 ng Magnesium stearate
B

Gelatin 75.0 mg
Glycerol 85 % 32.0mg
Karion 83 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and the
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.

Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:
Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg

Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg



Fl avoring additives 1.0 ng The active ingredient is
m xed with |actose, mcrocrystalline cellul ose and
wae emoms4car boxynet hyl cel | ul ose and granul at eBCTEPI00A051160
m xture of polyvinyl pyrroli do_nlgr in water. The
granulate is mxed wth magnesium stearate and the
fIavorln additives and filled into 5 sachets. WO
ayetylePpgos/ 051160 - 141 daims 1. A 140mg
conpound of formula (1): OrRL (CH2)p N~(CH2)n- NH
HoG¥idylpyrdoliddn &R 3gherein: 5 Ais aryl or 5 to 6 10.0 mg
merrbere heteroaryl optionally substituted by one to
ubsftlttuents sel ected fromthe group consi Stlﬂpo
&\4"‘%5?51?% UMS, o _6-al kyl, G.6- hal oal kyl, Umg
G 6-al kylsulfonyl or G 6 al koxy; n isl, 2, 3or4; p
iBavoringedditives10 q isOorl: r is 0, 1, 2 or 3 R is d0mg
6- al kenyl or C2 6-al kynyl substituted by aryl, or is
C _6-al kyl optionally substituted by one to five
substituents selected fromthe group consisting of:

i héye %ﬁthg Hgﬂrr?@ﬁ?nt inhed Vfal{%lkle%}ef% g}l?{gfrggtlé%%lelé%ﬂumﬂnd sodium
@@bo;qmﬁiﬂhyl célliisdetautl %ﬁanlnl/atém@].th b\wiix@ire bhp@gvildp@rdlidone in water.
bst Ltut ed b ubst it

d b .
R Baap M7 rtioadi magiim SRRl AR abfe- 0 e ine
5 ephétenal |y subsituted by G _6-al kyl, and phenoxyl,



25 or is G _6-al koxy, or is C3_io-cycloal kyl
optionally substituted by one or nore Ra, or is 4 to
wd goonmeydser ed het er ocycl oal kyl optional |y substPCT/ERHODHS1160
one or nore Ra, or is aryl Qqhhgnally substituted by
one or nore Ra, or is 5 to 10 nenbered heteroaryl
optional ly substituted by ong.gr nore Ra, WO
2007/ 093540 PCT/ EP2007/ 05116 =142 or is -NRbR,
wherein Re is Hor G _6-alkyl and wherein Ris H,
G _6lalkgamppungrafifornyge {ohal | y substituted by one or
nore Ra, wherein Ra is selected from halo, 5 cyano,

oxo, hydroxy, hal obenzenesul Cib- alKkyl
optionally substituted by one, thre
subsitutents 10 s »0 up cqnsisting of
5 to 10 nenbered [het efocycl oal d &y mhich)is
optionally stifg ut by hal {CHe), al koxy,

A
G _6- hal oal ky ~6- hal oal koxy, 15 G _6-al koxy
optionally sub t RE ut ed by aryl or 5 to 10 nenbered
heteroaryl whi'‘ch is optionally substituted by

} _6-alkyl, aryloxy, -NH(CO-G _6-al kyl,
“%?@E»-Ci_6-alkyl, 20 G _6-al kylsulfonyl, aryl, 4 to

:1\0 NBRBE LY thehemysd Rablkiilyl OptidRANAkinstiaHESbY ik @divey

hydr oxy, G 6-al k or oxo, 5 tao 10 nenbered

het e?%’éPS}‘Fmé ﬁ?lﬁfd?fﬁrpv tBE BEUP ep RNl eyans gﬁ@y@-@?kylzgl-é-
0X0, habslkgli Cg—a]ﬁ}lsﬁfdﬁﬁrl,aﬁtlﬂgliaﬂgo%; is H OH G _6-alKkyl
or halo; as well as pharmaceutically acceptable salts
Pher #df 2. 3or 4;

p is1,2,3or4;
q isOor I;
r 1s0, 1,2 or 3;
R'  is Cy¢-alkenyl or Cy¢-alkynyl substituted by aryl,
or is Cy_¢-alkyl optionally substituted by one to five substituents selected from the
group consisting of:
halo,
hydroxy,
C¢-alkyl,
C.¢-haloalkyl,
-CO(0)-Cy¢-alkyl,
Cs.10-cycloalkyl,
Ci.6-alkoxy optionally subsituted by one, two or three halo or substituted by aryl,
aryl optionally substituted by halo or C;.¢-alkoxy,
5 to 10 membered heteroaryl optionally subsituted by C;.¢-alkyl, and
phenoxyl,
or is C;.¢-alkoxy,
or is C3_jo-cycloalkyl optionally substituted by one or more R’,
or is 4 to 10 membered heterocycloalkyl optionally substituted by one or more R,
or is aryl optionally substituted by one or more R,

or is 5 to 10 membered heteroaryl optionally substituted by one or more R,
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30 2. The conpound of fornula (1) according to claim
1, wherein: Ais aryl or 5 to 6 nmenbered heteroaryl

wo@piorovsshd y substituted by halo, C _6-al kyl orP@/EP2007/051160

6-al koxy; n is2,30r4; pis 1, %_or 3; 35 qgis 0 or
1, WD 2007/ 093540 PCT/ EP2007/ Olé 160 - 143 r isOorl;

R is.C 4 kyl b SLHSt i - Dyse r_
nat o &Ry PErcAER’ RIFL &) SRS R RIE Gl I Bran
hal o, oepticnall@sitstinyed bpdrnedr nopteiRnal |y substituted by

one a 1s 5 to 10 nenbered

het e%gﬁ{gaﬁgggfé%(g{r?%hal |y substituted by one or nore

Ra, or is aryl log.ionally substituted by one or nore

Ra, or is 5to fJEembered heteroaryl optionally
substituted by orie or nore Ra, or is -NRbR, wherein

Re is Hor G _6-&okyl and wherein Ris aryl optionally
substituted by qﬂ% nore Ra, 10 wherein Ra is

sel ected from a %{y’ cyano, 0xo,

hal obenzenesul f omjdhenidme@iliddyhl kyl optional |y

substi tuted by | i ' ' Y, I .
O 6~ hal oal kyl , i%‘?‘ﬁ%lﬁg*a?le%ﬁ??%%ﬁ‘f%%g?ﬁw@ tiee subsitutents
optional | y substi t utsbictey fiont thegromgniyerssdnget er oar yl

20 which is optional ' i p-a [,

“NH(CO) -G _6-al kyl , 3% ﬁ%‘géé‘h%rﬁégrg%g%ﬁ%q?%ﬂg%%@oa| kyl ,

and 5 to 6 nenber ed drgitweridaisyptiopallyonbstityted blydialot artbed”; . ¢-alkoxy,
by G _6-al kyl or~ oxQ; R2 is H OHor halo; as well

as pharnmaceut i ca?ll"i./})l(ag%%ﬂéat able salts thereof. 3. A

conpound of forndiahdlbdkoxccording to claim 1:

Ci.6-alkoxy optionally substituted by aryl or 5 to 10 membered
heteroaryl which is optionally substituted by C;_s-alkyl,

aryloxy,

-NH(CO)-C,.¢-alkyl,

-0(CO)-Cy¢-alkyl,

C.¢-alkylsulfonyl,

aryl,

4 to 10 membered heterocycloalkyl optionally substituted by
hydroxy, Ci¢-alkyl or oxo,

5 to 10 membered heteroaryl optionally substituted by C;_¢-alkyl or
oxo, and

di(C,.¢)alkylamino;

R? is H, OH, C,¢-alkyl or halo;

as well as pharmaceutically acceptable salts thereof.

2. The compound of formula (I) according to claim 1, wherein:

A isaryl or 5 to 6 membered heteroaryl optionally substituted by halo, C¢-alkyl or C;.
c-alkoxy;

n is 2, 3 or 4;
is 1,2 or 3;

isOor 1;



OO CNR \~ARa ~.,,... N(la) O0-H wherein A R1
and R2 are as defined in claiml1l or 2. 30 4. A
weomwpoewsdd of fornula (la) according to clai m 3PCT/EP2007/051160
wherei n: WO 2007/ 093540 PCT/ EP%QO?/ 051160 -144 Ais
aryl or 5 to 6 nenbered heteroaryl optionally
subsLigtds ted by one to five substituents selected from
the group “consi sting of halo or G _6-alkoxy; R is C2
B! al M)g}albﬂ loptipnallyesdbdsiputad ply onepr n@rﬂlalﬁ, (alskalkoxy or aryl optionally

opti tuted by one to five substituents
sel egltngs L?‘{? bnjfﬁ(ﬂb 5 group consisting of: hal o,

hydr ox15,Cs.16-C@I @kyCopterallll yihstitu@d by oneginoe B’<yl 10
5 Op Ti 8?11 asl%loté)ig&gé{f]?ét?g[i Léc’}e%&!ﬁﬁ&{uyl 8?&%%112@(]}5& by h% ofe or; iore RY,

merrber e@rﬁ@pepmfd}ywhb@mue(bhabhyosmk@setRut ed by .
I a
— SPlyp et SRRt el R Bl B e adP ol
Ra andlsRaJR B srdieefun 88 isfH 0[TC1 t-hlkybanoiupharein R $t drplgppafonally
one |geyl , hydroxy, Ci_6-al koxy, oxo,
%Mﬁtut {WS cfiﬁa'i%fga is 4 to 10 nmenbered
10 heter ocywhﬂainldgﬂlsmmctadrfedmy substituted by one or nore
Ra and Ra is se|lgcted fromthe group consisting of
one, two, three p%e?nyl phenoxy 20 and C _6-al kyl, or
is aryl opti onaldyyn&ubstitut ed by one or nore Ra and
Ra is selected fromthe group consisting of: cyano,

C _6-al kyl opti onaI’Iy substituted by 5 to 6 nenbered
25 het er ocycl oal kafdhenhalesylfonyl,

15 Ci.6-alkyl optionally substituted by aryl which is substituted by
halo,
C.¢-haloalkyl,
C.¢-haloalkoxy,
Ci.6-alkoxy optionally substituted by 5 to 6 membered heteroaryl
20 which is optionally substituted by C¢-alkyl,
-NH(CO)-C,.¢-alkyl,
5 to 6 membered heterocycloalkyl, and
5 to 6 membered heteroaryl optionally substituted by C;.¢-alkyl or
0X0;

25 R s H, OH or halo;

as well as pharmaceutically acceptable salts thereof.

3. Acompound of formula (Ia) according to claim 1:

O s
N R

wherein A, R! and R? are as defined in claim 1 or 2.

30 4.  Acompound of formula (Ia) according to claim 3, wherein:
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G _6-hal oal kyl, G _6-hal oal koxy, G _6-al koxy
optionally substituted by 5 to 6 nenbered heteroaryl

W@odIso i s optionally substituted by G _6-al RgI/EPH01/651160

10 nenbered heteroaryl option I4I4y substituted by
C _6-alkyl, 4 to 10 nenbered heterocycl oal kyl

pt i I '

% B Gf-g gﬁh )(/)?/ ,5 ?(? ﬁﬁé@é&%ﬁ?rge&% ?§t98%gy pﬁ’bsﬂﬁﬂe@ﬁy B¥e to five
hal obéniznets stleded/ fromie 260P/09334¢ BOTERPXO07A05Y160
1145 phenyl di, (Gl al kylamno; or is 5 to 10

ﬁenbgsrd?ezé? ﬂ&“&f%ﬁ?&%ﬁiyﬁ"‘g% |y substituted by one or
mor e oRe @QnehllRd opsosély sehtithtbd byrptd® fiprecupstiteenss sldcted from the
of- 5 h | .6-3l kyl optionally substituted by aryl
whi ch i Ogﬁﬁé%t‘ﬁ*%ﬂ‘?é" by halo, G _6-al koxy, Oxo, 10
C _6-hahdal koxy, G _6-al kylsulfonyl, 5 to 6 nmenbered
het er 00?(32& 8%1 kyl optionally substituted by G . 6-

al kyl, a d ryl, 15 or is -NRbR, wherein Re is H or
G _6-al {0 (Qna:.»whksyein Ris H C _6-al kyl or aryl
optionakly. tuted by one or nore Ra, and Ra is
sel ecte S'f\gr%%%?%g’ group consisting of. hal o,

C _6- al Kyd-alkngly @tiogaly kdsigpte®RbyiagylH, OH, Ci _6-al kyl or

hal o; a .mac |.gal a able salts

t her eof ?ryg@tg.n%ﬁ%%%%%t%%ﬁéﬂ agf%'% %F?mglgggﬁ a) according

to cl ai fnot]0 mhmbered hRferoayloptiondlly sutsindied bylChetkybamd/|

opti ona] Ié{1 §(ubstitut ed by one or nore W 6. The

con‘poun%lh of *¥ormul a (la) according to claim5, wherein

it i srsdleetllexkyf rom the group consisting of:

[2;1|_\/E(t6r21¥ _S-E(Lgtﬁyg??%giﬁgﬁigfl_aﬁ? guk%)%éé{lltfl: yagrlledortnrlgrrésﬁa agé _R{‘ 12s_selected from
the group consisting of one, two, three Cy.¢-alkyl, hydroxy, C;-alkoxy, oxo,
C.¢-haloalkyl and halo,

or is 4 to 10 membered heterocycloalkyl optionally substituted by one or more R* and

R® is selected from the group consisting of one, two, three phenyl, phenoxy
and Cj6-alkyl,
or is aryl optionally substituted by one or more R* and R" is selected from the group
consisting of:
cyano,
Ci.6-alkyl optionally substituted by 5 to 6 membered
heterocycloalkyl,
halo,
C.¢-haloalkyl,
C.¢-haloalkoxy,
Ci.6-alkoxy optionally substituted by 5 to 6 membered heteroaryl
which is optionally substituted by C¢-alkyl,
5 to 10 membered heteroaryl optionally substituted by C_¢-alkyl,
4 to 10 membered heterocycloalkyl optionally substituted by
hydroxy, by oxo or by C;_¢-alkyl,
-NH(CO)-C,.¢-alkyl,

halobenzenesulfonyl,



25 piperidin-1-yl]-ethyl }-cyclohexyl)-am de;
6- Chl or o- 2- net hyl - qui nol i ne- 3-carboxylic acid trans-

W@ 200f/@935p01- (4-fl uoro-benzoyl)- piperidin-1-ylPCFEPINYI/051160
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}-cycl ohexyl) - am de; )
5- Chl oro- 1- (3, 4-di chl oro benzyll )s 6- 0xo- 1, 6- di hydr o- pyr

|d| ne- 3- carboxyoﬁ 2f: trans
(4-{2-[4-(4-flu enzoyl ) - pi peridi n-1-yl]-ethyl
} - cycl ohexyl ) - anditfe;¢) @Rylamino;
N-tr 4 -1Nj: i n-1- - 6§ a:
hyl C)-;((:t e[nf%egfgf @t&ﬁﬁl@d Q]ﬁ{bélg%{#r %]uab?ﬂhglzé;d l%’(ghe]t)r%&eq{ and R"is
[ 1, 8] Naphietﬁytelddrqmﬂmgraumwisnugaf:| d trans- (4-{2- [4-
(4-fluoro-benzoyl);piperidin-1- yl] -ethyl
}-cycl ohexyl) - ‘am’de; WO 2007/ 093540
PCT/ EP2007/ 051160:.6- alkg]_lwtlonally substituted by aryl which is substituted by
5- Fl uoro-1 Hi ndol e- Zh%arboxyl ic acid
(trans-4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1- yl]
-et hyl }-cycl oheXyd-3dlkexyam de;
5-Trifl uoronet hoxy-| H i ndol e-2-carboxylic acid
(trans-4-{2-[4-( 1 uor o- benzoyl )- piperidin- |-yl]
-et hyl 1-cycl oheXyd I)alaarﬂc@er, 5
5- Met hoxy-1Hin ylic acid trans
(4-{2-[4-(4-1I ug¢]o6 }’/120 li)&(pl peridin- 1- yl] -ethyl
}-cycl ohexyl) - am @m,em‘ﬁhredﬂie&mc@cyﬂoaﬂxyhmﬁphhld:y subbtituted by C; ¢
trans (4-{2-[4-(4- flalﬂgl genzoyl) pi peridin-1-yl]-
et hyl }-cycl ohexyl) A
3H I m dazo[ 4, 5- KHrplyri d| ne- 6- carboxylic acid trans
(4C§/§Ii (g)ﬁg;%y § | a%egl ﬁe @Xr &I6 a]gylpaln %&r/ﬂe(rjflzlrrll RIC 1s)ﬁ—II]C1 6 zﬁl\éyl or aryl
5- Met ham;ﬁmmlaﬂp mhstltlmcbl}mh@meorznmrm‘oaqdl R°ds seddcekdtfr@nshe group
(4-{2- [4 b perldln- | -yl] -ethyl

cycl 0 exly?l Pilgle 8 %%ﬁoapg%ﬂran

{%I[I4G)H4€ﬂ; ukkyborbmhzoyl )-piperidin-l-yl]-ethyl

}-
RA-
% W%ﬁga [Phay rﬁ %PH%%”SS%%‘%C&%% Sj‘“%)%‘ﬁreé%? g{ﬁnf-w ] - et hyl

cycl ohexyl)-6- norpholin-4-yl-nicotinam de;
3- Mef. hyThe:d:mmpmmdB}f(falrﬂudxy]Iab gccacdinlg to claim 4, wherein R' is 5 to 10

{nem{befe[d%e er?z}ry o gff su%tlt)utégll ‘tpyeornledor more)ﬂ a] - eth yl
2- Mor phol i n-4-yl - pyrl m di ne- 5- car boxylic acid
(4-{@-[ Ihf( wrﬁmmdmfkfm@yll)a) a@Ordinptr dlaims, lwhetdin gtihiselected from

- C
El-el%(‘r}dl o I n- ﬁg yr| dazi ne- 3-carboxylic acid trans
(4- {2—1\{Iethﬂ42H-Ilmrtnzolekﬂecmby}kﬂle apid pens-d#+1{2- [H-(Hfluorebhydoyl) -

élp%&ln ﬁyet lgf:yC?O%eX%l aml% car boxylic acid trans
(4-{ Q—([Mer@élz frietioll-ou beihin 033 Jarbiype adid knans-[ 4-y2-T 4-{ £flayto-benzoyl)-
E)i_p&){&ilng 161 A y1f (r:r;/cﬁjo%exyl) -amide;
5-Chloro-1-(3,4-dichloro-benzyl)-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid
trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-6-methyl-
nicotinamide;
[1,8]Naphthyridine-4-carboxylic acid trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide;
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25 Benzo[ 1, 3] di oxol e-5-carboxylic acid trans
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-I- yl] -ethyl

w0 20y0dBIexyl ) - am de; 3- Met hyl -i soxazol e- 5- cBeHBR20D7/€51160

acid trans (4-{2-[4-(4- quoro %gnzoyl)-pi peridin-1-
yl'] -ethyl }-cyclohexyl) - Trans N (4-{2-

4- I [ t Y
T VYN bl o g v
Qﬂl]{@flflzﬂrcydolﬁxmbfamldenzoyI ) - pi peridin-1-yl]-ethyl

, ST USRI g ot
pkﬂ)el{lQmE Myﬂﬁlﬁ)ﬂhoycmlweyiiﬂmlde— pi peridin- |- - et hy I
: Cy ll\’f&ﬁ&(w iH%HZi&@ 12- é’\@o&‘}ﬁz {1(98 ﬁ%ﬁg)(f 9{458?8931/00@&&93‘3) -piperidin-

&y(]A@th/ﬂﬁhydlelmXp]éfaamdﬂ | -yl')-pyridine-2-carboxylic acid

gr a;’?}jll()_éféef‘r%%—t%:béég{c ag%rtpa[n)s ?4 L r# 34)ﬁu)oro anio@l) %H)«gi(f]n 1-y1]-
ehraptiohéxyl) daryidepyr i di ne- 2- car boxylic acid trans

4 A ) Y- b A |
(ol LSRRy Rl A Yl o -
pipeddine byl ety {- chﬂoche(cyll) fatnads; 0- benzoyl ) - pi peridin-1 -

yl ] 5 %Qﬂllrf}sulg n(ér %ﬁfﬁ)(én)e 2- ((:]aarp?)%%c acid trans (4-{2-[4-(4-fluoro-benzoyl)-

['f'ne-4-car
pl@el{uimfHy{]ébtlﬁylhoycdpmmmyhc)e pi per| din-1-yl]- ethyl
cygl X i nol X
tr a%é P?u(o X\era[li@[n ij ?A}n(:‘é?ﬁuoro eélr%% 412/ %&egllﬁp% Irl ygl &ﬁ)il? cpfilohexyl)
Aoendmyide} - cycl ohexyl ) - am de Qui nol i ne- 4- car boxylic

o NG A R R ld
tooapisoling 4-y1-hRetinamide;
e Do R BB AL PO g reiin 1.
éth@]l’}&:ycl()ltﬂex{yg ar:{ude
( 3, 4% ‘ig 4 ﬁ nz oéqé&mg S‘Ogﬂ) ﬁ? '8{:1%{ 'rglt-'{z-‘fﬁ-'ﬂX-'ﬂuoro-benzoyl)-
plnpbﬁdlln- Gat] knm]x;ﬂ} t:yrlc&revcyi) Jamades
( 4- {é-ll\%%ré)if 11} 4 ﬁ é)ﬁcflggzqr%eggfﬁl%x ec:%?fje?ﬁ% (4y 23[4 (%t flPl}IOI'O -benzoyl)-
pliphlydhmo} iyI)- dﬂl@lpeﬂfc{cﬂﬂﬁﬁb})ﬁmlda acid trans
( 4-{ é]\%%rgizd' 4§ﬁirpa’gasz C'ﬁ% g)éﬁ); (Slgidq{ﬂnﬁ g%{{%—l_[ Zl—y( Ll—]ﬂ_u%}oh—%lenzoyl)—
ﬁrpelamlnox)ﬂ]+eﬂ:h3apb5d:ldlreayl$aﬁ14de{,2 [4-(4-fluoro-benzoyl) -
5 SoBeig byl G QAT RS T iBraroepguy -piperidin-1-
&M}ﬁm dyclohefyluamatebenzoy! ) -

3-Methyl-isoxazole-5-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-
yl]-ethyl}-cyclohexyl)-amide;

Trans N-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-2-methoxy-
isonicotinamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-6-
morpholin-4-yl-nicotinamide;

2,3-Dihydro-benzo[ 1,4]dioxine-2-carboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
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piperidin- |-yl] -ethyl }-cycl ohexyl)-am de; 25
Qui nol i ne-4-carboxylic acid trans- (4-{2- [4-

W@ 2o07l0e838®- benzoyl ) - 4- hydr oxy- pi peri di n- 1- ylPCFEPIWYI/051160

}-cycl ohexyl) - am de; 147
5- Met hanesul f onyl - t hi ophene- 2-car boxylic acid

( 4-12: ([1 %Hétﬁ%ﬁp ﬁérfahri 9 g%ﬁbgné&é? cargbﬂg& &l rank éy éi—g(l:—i(é(lj—ﬂuoro—

et hyl ronman car boxy
bmzpzlé{mpe(rmhmiml]f bthM]r}deeh@@W%mlgﬁ,perl di n-1-yl]-ethyl
) ’ L :
B
pipelidioy by gty }- yydolamlﬁemlﬂﬁ) Chr oman- 3- car boxyl i c
e (At 2T A2 A di A 1ol oeridimol ovdT o o
e Lo T R
ACEEPRORIhesta0ide; 148 N-trans
4- I
(4 o oG BERE DU AT RHh-1
chsl-}ayﬁyhiml)rmab,e | -carboxylic acid

( 4- {éfl 1}%]1‘1@ s aglﬁof){}rﬁ? 1&a Prgﬁ]g—géy—{ —[%}?— tlgdfg/ ﬂfﬂzéﬁli{)gl}gqldm 1-yl]-
ahb’]d cyclamexyl)-amide; | o
(- (Bl a3 L HOR BERERHL. BRI RyheoX Jip b -y -

yl }-
ahmtdyeinhﬁqyl}fanmylb t hi ophene 2-car boxyl | c aci d

ggt {héf.l n}ohgg’ cL:LI4Co Ief(l ? 1&a prg ?%Ljr'é‘hg% car uoro ﬁ)elldm dyl) ethyl]-
¢tldh2xyl#afndded- di fI uor o- benzoyl ) - pi peridin- I yI ] et hyI
5 e PRI BRI Ham 5 Lttt lorg egeqal piperidin- -3l
étﬁy][}lbyﬁah@dyl)eu‘rmdé fluoro- ben zoyl) - piperidin -

QJI n dH]%ﬂel Zlgfi%)lg% ar8 ’ﬁX 82:1d trangn(é‘fl ?2 [4-(4-fluoro-benzoyl)-piperidin-1-

-efi2d | dyclobexti)- @mmebenzoyl )-piperidin-l-yl]-ethyl }-
cycl |)-amde,; .1 roman- 3-carb i
(1 Aol b 2 a0 SR i R W G - uoro
bérrghl) JpipyiclichexlybthyH- caﬂbhi@cyl)@]mdﬁ:an 3-carboxylic acid
(tra ne
bi pet vt ey de R & Bt U SRATOR) CARF LR o ben-ox-
peaddinl]-31) citlopt pbwldhegdy-aodyd;i ¢ aci d
(tra [ rothl h - 2- 20
ot pepndriio: Ry Saian g 2L BN g7 gt BT HPCiitboro-benzov)-
pipmpdmnl:lyl)fetfﬁﬂ} oydldhekyiphmadegor ding to claim4, wherein
HRERH NI, SRNER LR el E—
$ybsdth yliHcedohexyl)-amide;

5-Methanesulfonyl-thiophene-2-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

Chroman-3-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-amide;

(R)-Chroman-3-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;

(S)-Chroman-3-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;
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according to claim7, wherein it is selected from the
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1-(2,4-Di chl oro- phenyl) 3- (4-{2g[4- (4-fluoro-benzoyl) -
pi peridin-1-yl]-ethyl }- cyclo 1hexyl) urea; Trans

L Ui ottt rdbap e crian o

hof ghdinheylnighemyhide3- (4-{2-[ 4-f | uor o- 4- (4-f | uor o- benz

oyl) 2 ? 2@?&&% 419'4% 1I J:angzzr?mX af%} (&%Eé@ﬁgﬁy& uoﬂdrl?e%z f—ﬁ{b%ridin— 1-

1-(4- uor o- pip
icthol otyslopeyylBapideol yl - ur ea; V\D2007/O93540

PCT / Q4L QQ%%}?O ylic %&él?{ %%(4T£ga€h2(3zf difluor benzoy][ )pllz)erldln 1-y1]-

or 0- Lor o- benzo
ctih@ﬂl}wydzlolyftﬂyl)eirmﬂb cycl ohexyl ) - 1- net hyl - ur ea; Tr ans-

3-(4 - RiReL:iidj naly -
}- ((: % Iﬁ\g tLﬁlhe]gzllf@ﬁ%l Plpe%%—zﬁ%qr%?)g}g?3@5%1—3%—44)fB,Ll—(ﬁhlli]yljo—benzoyl)—
mp(slddlﬁhl gﬂ;etlgﬂbnxdeheSylﬁdnl{l@;[ 4-fl uoro-4-(4-fluoro-benz
oy L\Z}gﬁfo?ﬁz{rf-g-'cgfb%iyﬁc] acicBUM 4 (LY GIRBEX YL 2oyl ffkridhi- 1-y1]-ethyl}-
dycloheyl)-omadephenyl ) - 3- (4-{2-[4- (2, 4-di f| uor o- benzoyl ) -

[ I I - yr.ea;
I o TR et b R e iR R G Bt deypre
benjzogly-glifgenexy 1)y 3ethatH- cjzﬂohad:)dybxqquh;enyl )-urea. 9. The
COW@HPndohﬁe 4fc%%‘t%'lx:§{a(]: {1015%4 fZP t( @%r%ger(l:zloa hB; erlcfll\r"lj Fivfl] ethyl }-
dwlohtkg) amnxinound of for mul a (la) according to cI aim?9,

\fgezr&@qn%arno Iﬁ?]i ?cta%gd (ftlta(l)’ll:?r—]4— {tZU[%r— (gl[ccfllf(pro— %rr]l%ﬁ)t pip r181fn:—1—y1]—

éthyl{}&y@léhe(;@})fdmndeo benzoyl )-piperidin-|l-yl]-ethyl

4- (SegOheXnY%;—ca box g:xaé:lz oﬁmﬁzs |{ma[t4h<(§xworRl-tPloé)hene(_%_-Cfr?-oml)_
pipéridlinub - dnlﬁﬂ}z-oydl@hexjdb-[aﬁmﬂej and |-yl ]

iif I; L ?’%} gﬁ%@}%Y%'cargobﬂ}c agt dd((i;"i‘arzs— T{]‘za[ﬂ (5- &ifsro! tglop[lene—}

eabbiyl}-pipydtimhexitethyl #eycBéhekyl) falmide. omet hyl - benzam de;

7. The compound of formula (Ia) according to claim 4, wherein R' is -NRR",
wherein R” is H or C¢-alkyl and wherein R® is H, C_¢-alkyl or aryl optionally substituted

by one or more R”,

8. The compound of formula (Ia) according to claim 7, wherein it is selected from
the group consisting of:

Trans 1-(2,4-Dichloro-phenyl)-3-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-urea;

Trans 1-(4-Chloro-phenyl)-3-(4- {2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-urea;

Trans 1-(4-Ethoxy-phenyl)-3-(4-{2-[4-fluoro-4-(4-fluoro-benzoyl)-piperidin- 1-yl]-
ethyl }-cyclohexyl)-urea;

Trans 1-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-ethyl }-cyclohexyl)-3-p-tolyl-

urea;
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N-trans- (4- {2- [4- (4-Fluoro-benzoyl) -piperidin-
| -yl] -ethyl}-cycl ohexyl) -4-

worooplgdsikn- 4- yl - benzam de; N-trans- (4- {2- [4PCT/EP2007/051160

(4- Fl uor o- benzoyl ) -piperidi n-ME I
-ethyl }-cycl ohexyl) -3- (5- nmethyl- [ 1,2, 4]

oxad o
e R0 g PR SR B s beey PR f e
eyelohiexydy dtroetbxlyhieas- pyr roI -1- yl- benzam de;
4- Et hoxy-N-trans- (4- {2- [4- (4-fluoro-benzoyl)
- pi p@fam@ P42 g4 ) 4-Fatdiylbehzasy)cpiphediy! 1) yl] entiasictidexyl)-1,1-
4G eh é g no- N-trans (4 {2- [4- (4-fluoro- benzoyl)

| n-

- pi per| | - yl }- 30 cycl ohexyl)-benzam d
N-t r&regs 1((4= Cl{lgro pmenyt>43 FHdot bilberez dyf-fluops- b@lﬂoal)mlperldm 1-yl]-

Ethﬂ}lc c16hdyl )}ur@é/d ohexyl) -4- (3-
F- - 0X0- 4, 5-di hydr o- pyrazol - 1-yl)-benzani de;
2007 @93546 @@woaﬂmbfbsgi%m (2, 4115@}1QI0(1}5¢QZR)’1)I\P1W13¢11§ 1-yl]-ethyl}-

}%Ioh{gg)p) hflea {f fluoro-benzoyl) -piperidin- |-yl]
cycl ohexyl) - benzami de; N-trans-(4- 12-

[4 ('f“ra%ls mqmq)z Q[@leb)ﬂlﬁk@%éﬁﬂiy[) plberydlﬂl I ﬁg Byl }-cyclohexyl)-3-(4-
}-cycl ohex 4-pyrazol -1 - yl-benzam d

chQXBDP]é‘PﬂYQr‘éV—eNtrans (4- {2 [4-(4-11 uoro benzoyl ) - pi per
idin-1-yl]-ethyl}- cyclohexyl) -benzam de;

4- (49 Chirgy ébn%bﬂlﬁrﬂméﬂnﬁﬂﬁl a) ad¥oldidd o dl4im 4 2vherein R' is aryl

[ 4- (4f|uoro- enzoyl) plpgﬂrldln- Ig]yl] - ethyl Y
optEgnly rebstifyted Bepdeoraee R trans- (4= {2- [4-

(4- Fl uoro-benzoyl) -piperidin- |-yl]

- et hyd.} Teyeb@pexyd Hf fofmubQd)racédrappesehinvywhesmamsdeected from
N-trans- 11(51 2- [4- (4-Fluoro-benzoyl) -piperidin-

fheygrup e thﬁlgeﬁrcl ohexyl) -4- (1,1,2,2-

t et r aldhiQLON aFMOXY)2 PenZ aRbete berddo ridin- 1-yl]-ethyl }-cyclohexyl
§)4 {2- %ﬁ (4-Fl uo?o){bjgﬁgoyl) pi per?gﬁﬁel yl]- y] Iy} 4 -
P Ghexyl ) - 4- pyri di n-3- yl -benzani de; 15 I\I-trans

(4 {25 4- mlﬂreﬁhﬂqgo&amrmzﬁﬁieiho&ypmtr@lﬂlgncd {2)1[41 ¢ethylo-benzoyl)-
cycl ohexyl ) -4- i din-4- yl-benzam de; N-trans
meql@mr SR st r SR Ber | di ne - y1 ] - et hy!

(4 {2-14-( XM ?:Zl [UO(?%Hbenzoyl )Oyllz,;[%&eé?, di n% eth'lt} ‘39&1 CXY)

}rlfWé‘PfBﬁté‘XWﬁ)nZam{d&a 20

met hil o spar @ziancAlEnblo-bans dbr-t [y@0&thy1 }-cyclohexyl)-4-
(4-{2- t[r4 s?(?: % Huo(ro beno-zoyl )ﬂgjupg%rn. di n- }fﬂ] }CtycO )

}no&g}&h@h c;nzgml e;
N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-(5-

methyl-[1,2,4]oxadiazol-3-yl)-benzamide;

——

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-pyrrol-1-
yl-benzamide;

4-Ethoxy-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
benzamide;

4- Acetylamino-N-trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-benzamide;

N-trans-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-(3-
methyl-5-0x0-4,5-dihydro-pyrazol-1-yl)-benzamide;
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pht hal azi n-1-yl - benzam de; N-trans
(4-{2-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]-ethyl

w0 20y0dBIexyl ) - 3- met hoxy- 4-pyri di n-2-yl - benzaP@TEP2085051160

Bi phenyl - 4- car boxylic acid 150
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-l1-yl]-ethyl }-

Cre (RO R (SLns ST P 2y rexctonensd-
bergymiidshexy| ) - 4- nDrpholln 4-yl - benzanmi de;

4- (303-1

(ol O R PG A B il RO cyslohenl4-pyrazol- -
yl-opchiokiexyl ) - benzani de; N-trans

(4 {24[ cl(l% { !Nu9519s— = —FZM 4)—2[193)1'% ét 9{12—% é%hlhnei S/}ﬁl ?thyl}

cIo zam d
dymﬁmKﬂBbmuwyn@btrans
(4-{ f gl qded-
cycl % ;(thl(lgdiro eé%ézn%rsnw thﬁég O{ggé% flobrd "b%ﬁ%fll) piperidin-1-yl]
auyl} Epdoneky) b aimide:; 151 }- 4-Di met hyl am no- N-trans

(4 {g-d il {26[212(;4gliln¥i§{eb_28éﬁz%y15’ LRS- Shin &L a¥hexyn) -4-

cycl ohexyl)
@ﬁ@bnmnamopranmhnmnorphol|n 4-yl)-N-trans

(4 (Rt g MO@OHQSEBZQé/n%y@ DR Pyt edt -y BbRRy-4-(1,1,22-

-cyclo exI
&ﬂmﬂﬁe¢ﬂﬂhdﬁ®ﬂmnnnnwenzoyI) plper|d|n | - yI] et hyl

| de, t rans -
{5 P e RN P Y P FO by M -4 pricin3-
ﬂ;amzbnhbxyl) 4-( 3- hydroxy pyrrolidin-1-yl)
-pen
(- (S A e e s o -yt - pridin-4-
yl-lypehoklexyl ) - 4- (4- 10
hydr gxy- pi [ | ) ben e
T SR ) A SRR i 08y g i 2
?Zﬁ?ﬁhﬂhﬁ?y|) 4- thLonDrpholln 4- yI benzam de; N—trans
enz er.l
et my N SR GERePRE R P fesfbtbeaptonent 4+
{ﬂzﬂ?&pq)erazm llyl) benzgmlde 4 ol
or enzo erl.l - ;€

oy T I e B R P Lol B o
p?ﬁ@ﬁmb4kynﬁﬁhMﬁkh benzoyl ) - 4- hydr oxy- plper|d|n l-yl]-
o agh %28} A {gﬁgﬁxb%wgrﬁ &éoﬁﬁlp{@’egﬂga 131721 -cyclohexyl) -3-methoxy-
{pyfidin[ 2-y[-Berdealidd; uor o- benzoyl ) - pi peri di n-1-yl]-ethyl
b CYRI RN L xytic acid (4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl )
cyclohexyl)-amide;

2-Fluoro-N-trans (4- {2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-
morpholin-4-yl-benzamide;

4-(3,3-Dimethyl-2-oxo-azetidin- 1-yl)-N-trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-benzamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-
morpholin-4-ylmethyl-benzamide;

4-tert-Butoxy-N-trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-

cyclohexyl)-benzamide;
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et hoxy- benzam de; 20 N-trans
(4-{2-[4-(2,4-Difluoro-benzoyl )-pi peridin-1-yl]-ethyl

w0 20y0dBIexyl ) - 3- (5- nethyl - [ 2, 4] oxadi azoPEBER10)7/051160

-benzam de; 4-Chloro-N (4- { 51
[4 (2, 4-di fl uor o- benzoyl ) - pi peridin-1 -yll -ethyl

R ORI i
$yclahgxgdybemdaengd;) - ami de; N (4- -
[4-(2 (f"l %10}«?1 %rtﬂl(}?ﬁ(ﬂﬁﬂ%f - 4%{)0% {_rglléslr;t'éll—a %: [gllé@—ﬂ@grgyﬂenzoyl)—piperidin-

I'oh
31—-}’%%}13?1—} ng(cﬂtplmxsl) benzamlde
4- I
( C;%Fﬁlﬁbé()()( ?}il)%rag%&l ?Lﬁpé}‘) ﬁﬂé}gyk&ntzgglﬁgﬂegldﬂl h: - éthﬁt} IE%lohexyl) 4-
(Iwrﬁlzolinéfél (BbehzBinfideyior o- benzoyl ) - pi peri din-1-yl]-ethyl

I I

{25 B8 EE G PIBs sckad i PPRARRL S - M Sftfongypo--
hydryey-phaalydih-14yl) fron@inoli¢;n- 4- yl - benzam de; N-trans

4- I
gh l{r’q t@%hysglﬁoggzto( ﬁoJosl’sée% 1@%&%9}{191@]9% 1ga qu%h b% (4-
ﬁﬁﬁ(’b’k}@ﬁﬁﬁﬂdlnPCﬂ)Ekﬁﬁzﬁﬂid©51160 - 152 }-
(o (0T AR A e ey b ibsagny MY e 4

thhgrh oxpholiokexlythen zarhele A tiad e (4- R-{ 4-&h Eluoro-benzoyl)-piperidin-1-yl] -

2 4 Di chl l din-1-yl]-ethyl

SRS R R P BRI Bepoam de: and 5
N- (1 Natm:ms44{{2 [H44(Eu@oIan@eﬁ)3pmyiﬂl)n— piyfesth di-nydlehdxyh &t

I y 4 nor phol i n-4-yl - benzanm de. 11. The
m% %O&nd&B?Q ornu (la) according to claim4, wherein

R' | §- ms‘(9'{2€B’r€ﬂ4€fﬂh¢ﬁwbemzd>ylbﬁa‘iydyo@qbpd:rndlmﬂeyi] “bthybrsyclohexyl)-
?65 qletﬁ%vﬁlffl‘ﬁv\;ﬁ dﬂamfg oynd of, formula (la) according

erern TS selleCted from 10 the group
consNstramsg 4¢P~ [4@52;;IID1ﬂu©p@bemyb epdpdridin deylfhethybisclohexyl)-4-

tﬁ 27 %‘Iﬁz 4-f1uoro-benzoyl)-piperidin-1-yl]- ethyl
§ 8%"]0 &S'Z(I - am de; Cycl ohexanecarboxylic acid
t r anNl-trans (4-{2-[4- (2 4-Difluoro- benzoyl) piperidin-1-yl]-ethyl}-cyclohexyl)-3-(5-
NSRS ahe. | “car boxyl i ¢ ot 0
tr an$C(h¢]er{)2\I{(4-{Q44f(|2;49dllﬁubm’m@yb§1) pipeeidirdil Ad]l-etityl]}-cyclohexyl)-
benzamide;

Biphenyl-4-carboxylic acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-ethyl }-
cyclohexyl)-amide;

N-(4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-morpholin-
4-yl-benzamide;

4-Cyano-N-trans (4-{2-[4-(3,4-difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
benzamide;

N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-
pyrrol-1-yl-benzamide;

N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-
morpholin-4-yl-benzamide;

N-trans (4-{2-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-4-

morpholin-4-yl-benzamide;
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eth yl }-cyclohexyl) - am de; 2-Cyclopropyl-Ntrans
(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl }-

wa@yooysxy| ) - acet ami de; 2- Met hyl - cycl opr opanecBehBR2007/€51160

acid trans (4-{2-[4-(4-fluoro- gnzoyl) pi peridin- 20
1 yl'] -ethyl }-cycl ohexyl)- am

e T RN
$yctohekyghbsydanide;ani de; 4- Hydr oxy- cycl ohexanecar boxyl i ¢

aci d ttﬁrﬂﬂsm_({ﬁc[&?(iZLHD{cﬂ %r!) l’b%fl?o}@ eﬂﬁﬁgré(lh)l lp&lﬁ)%[}lﬁi} &clo}lexyl) 4-

yl] - ohex
(b Rn-Biyk harlzafnde2aiid hept ane- 2- car boxyl i c aC| d trans
(4-{2-[4-(4-fluoro-benzoyl)- piperidin- |-yl] -ethy

}- cydt WWH)Z [4niddehloro-benzoyl)-piperidin-1-yl]- ethyl} cyclohexyl) -4-

ﬁﬁﬁ% Fbgmﬂﬁﬁ@yl-z oxo0- bi cycl o[ 2. 2. 1] hept ane-| - car
|c ag d trans (4-{2-[4-

(4-fl uoro-benzoyl) - pi peri di n- g - et hy
} Cyb][ orﬁ]ég(gqn}pqim formula (Ia) according to clalm 4 wherein R! is Cs.10-

ArcTdali &ﬁ@ﬁﬁﬁ?@ﬂkﬁﬁxgi phsxadnaRafiexylic acid trans
(4-{2-[4-(4-flTuoro-benzoyl) 30 piperidin-Il-yl]- ethyI

}-cycl ohexyl ) - ami de; = 1- thh | - cycl ohexanecar boxy

aci dl%r dhe cpmppyng af fopmplaf @Q%ﬁlzlg)w ylapp éérwlmrﬁn |1‘r_ is selected from

Bﬂe]l\%meﬂ Msm}lngbﬂg' ohexyl) - ami de;

| - cycl ohexanecar boxylic acid t
(4- {ch[lqpreaarrqcer@%yhseaﬁ@dwf (i {aéfh(aﬁhwro bylllqoyl)eﬁlaﬁ;rndm 1-y1]-

é%gygﬁ midé de; WO 2007/ 093540
200 51160 - 153 6- Hydroxy -blc% | o 2. 2.
€

oct aheclohexangsasbpnylic agid @ars(4nid-[4-(4-fluoro-benzoyl)- plperldln 1-yl]-ethyl}-

gﬁmﬁgxﬁ aﬁﬁhgluoro benzoyl) pi peridin-1-yl] -ethyl
}-cyclohexyl ) - am

1-Tr Aﬂqlra@irtém@ﬂwxh%yleq s} eperd dcidrifodyflyosobenep yr pipgridin-1-yl]-

&ﬁy@%:&éh&6®f&H@Eo benzoyl)- piperidin-1-yl] -ethyl
-cyc?o hexyl’) -am de; 5 3-Chl oro-cycl obut anecar boxylic

aC| d21Crya1|@§rquyl Notrpars (aLf | g Buaserbeagey)- pippeding] -bil :‘F—th}’l}

y}dohe%l?%e‘cﬁmﬁ%‘:l ohexyl) - am de;
roxxﬂp ycl opr opanecar boxylic acid

(t r a?erZI .ZCYF]@P{QPaﬂﬁ%ﬂ?Qﬂ’b“eWZ(le)S(4p{2p[élr(i4dﬂ1ﬂpr9 Benpoyl)-piperidin-
1?ﬁh¥hﬂ}c&ﬂ&k&@§%ﬁhhaa”1de Cycl obut anecar boxyl i c acid
trans

( 4- { SMabexy-¢yclobegangenbospliy apid gens ¢-i-14-¢4-fluernpenzoyl) piperidin-
E e oY o benzoyt) pi pert o ne 1.
yl ] 4dbdyoxyreycloheraneenrbooplliy acid W@J { [f fluoro-benzoyl)-piperidin-
G Y RER ooy ) pi per i1 yi i”?’et fy
} - cycliSatre xBityclad Ai2ddheptane-2-carboxylic acid trans (4 {2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
(1IR,4R)-7,7-Dimethyl-2-oxo-bicyclo[2.2.1]heptane- 1-carboxylic acid trans (4-{2-[4-
(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
4-Trifluoromethyl-cyclohexanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;
1-Methyl-cyclohexanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide;
4-Methyl-cyclohexanecarboxylic acid trans (4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide;
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15 Cycl opr opanecar boxylic acid
(4-{2-[4-(2, 4-difluoro-benzoyl)-piperidin-1-yl]-ethyl

wQ 200cpedsahexyl ) - am de; Cycl obut anecar boxyl i ¢ aRCTIEP2007/051160

(4 {2-[4-(2,4-difluoro- benzoyl1)53p| peridin-1-yl]-ethyl
- cycl ohexyl) - am de;

? 4TE gfkwﬁ’ %E%X#[F y@h&%g&ﬂg%ﬁﬁ%&ﬁgc)% d GaRU A2 U80S uoro-benzoyl)-
pqlﬁ)g?dmdl ok detlyl }- cxgi:ﬂdisﬁ_lxyl} -agydd; ohexy!| )' am de;

cac AU By b o R e
PLP n§@ éljf )%}1231 ﬁ{@ QJa;EBy) RERLPAAN (L2 i-(idzl-ﬂuo o-henzoyl)-piperidin-1-
(4 { ({h}l ? 4 é ﬁuoro enzoyﬁ?- p¢ p{er&d n- ].rytf‘:]n YU PP
ylé{elﬂwl} <}yct§>}nck3dhemgde) am de; and 25

Che SR OORGRI B Rab e AR 4 b Bogro-enagyy-
1?@131*1@11“ }yl]ﬁﬂﬁmlbcwlﬁwyﬂ) amidayi de. 13. The conpound of

Lo B ASESOILE 0 T P S b ot
by;clcdmeylbamnrtere W 14. The conpound of fornmula (Ia)

acc% (ii—i&/u 19042 c %ﬁn%?dr?g\)@yﬁeg&a tIlah 245 62:' FA ﬁé? glggraor € rE‘o?d?g)lperldm
&(yl]dethylz}mgclol(ediyl{)%lmlﬂét (4-fluoro-benzoyl) - pi peridin-1-

I thyl h

Tet mol bot Rt A heans (1 4 pgre- oo
pl@erhﬁmelr (y}]khehmpyj/c)olqumrrddm 1- yl] -ethyl

ber! 1300 bl S T s hewsyminerigiy 4v0-e
tychhsxyl{-dmidd; [ 4- (4 fl uoro-benzoyl)-piperidin-|-yl]-
S PR EHR BRIkt i R B2 iuges-Berprpghgperidin- 1-yl-cthy -
fyblmicil)ﬂ-a(rﬂclid‘l uo_rg begzoyl )- pi peri din- I-yl] -ethyl

-C xyl ) - e; o -
B s AT Rlshacs batis a9 ten -2 G diftvoro-benzoy)-
{)i@el{lal-nfﬁ-yﬂ‘hﬂi}l’l}ioydbmylz-@yhde pi peri di n3 [ -yl] -ethyl

-C ex a ran- 3: car
i dCrG e BB e o (o R L BP0ty
1_:?'rctpﬂ1rekyd) -amide; yl ] - et hyI }- cycl ohexyl) - am de; , .

etr ura car bo aci r -
(5 it bRl bf adi S GR13afiflicinghPonn -piperidin-
%g;jy«ihﬁ?gﬁd%%egyl)amﬂagngar b X% [ Ci
(2, 1SS DR 8 < B o T (bR uorgryenzoyh-piperidin-
1-8t]hsthyl}-copsheabipxytijle.- am de;
(R) - Tetrahydro-furan-3-carboxylic acid

(4-4 ?5[ %hé (:ZdnélpodulnfdI olf%ormuq nl%ls)}c{cc)orcﬁnéJ orcl:lzglmn4 wherein R' is 5 to 10

membered heterocycloalkyl optionally substituted by one or more R®

14. The compound of formula (Ia) according to claim 13, wherein it is selected from
the group consisting of:

Tetrahydro-pyran-4-carboxylic acid trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide;

Tetrahydro-furan-3-carboxylic acid trans-(4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide;
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yl'] -ethyl }-cyclohexyl) - amde; 15
4- Phenyl - pi per azi ne-1-carboxylic acid trans

W@ 200f/293540 ( 2, 4- di f| uor o- benzoyl ) - piperidin- |PgI/FEP2007/051160

-ethyl }-cycl ohexyl)-am de; I hol i ne- 4- carboxyllc
acid (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin-1-yl]-

eth %&é‘%‘é'@@ﬁﬁ%%% laflgq}élg? 34-}{2 [4-(4-fluoro-benzoyl)-piperidin-1-yl]-

Pyrrolidine-1-car
¢thyl}2y§lah @) 4andiide] uor o- benzoyl ) - pi peri din-1-yl]-ethyl

gglgytrans (%ﬁﬁégﬁé% §£§%%??%%§$SI éggzi?ﬁggﬁgé¥%d&WYD
%Ef?ﬁﬁlleﬂhWhﬂ}Cﬁyﬂkaﬂéﬁyhde am de;

(4- {glfyl% %%%%5%%{%02@0%%%{26& ?%lg trans 84 r{12 4- (éf ]ﬂuoro ‘Reqzoyl)
%_igtclilélmeh;gbl?dtbyl} cyohahgsyl) Zﬁlldq

(o ¢ S B5) RTINS BaRELE S Ao 4 fuojo-bogaond-
peehgin- }yﬂsﬂtlh}dheydﬂh)eanadnde |

(o (ST HLRE AR E 0l BaRSLH 4 obsopo D -pipeidin
lﬁll]k@thyl}{gy@hﬂxﬁleaayﬂlyie am de; and

T

oL S SRR P ot ore by v
ﬂ¢wﬁwﬂ}%mkmchdhwmyk) am de. 15. The conpound of

for n}@aﬁétfa%)ydl%cﬁl? N9:d3 ﬁ zﬁ:l (F{44 8’2 EZD E Id uor b\%/nzoyl) piperidin-1-

optlona [y Sub one
ﬂmbﬁuﬂhqu$csﬂ]emmhﬂ fron1the gr oup conS|st|ng of :

hal o dr.ox K 0 3
PCT/ %ggg 6%?&76 e-1- carl’qgggf'l ﬁdd)rala (% {9&14 (?45 é' %&gro -benzoyl)-
pmen¢meaHkyhﬁ}eyiﬁﬁmﬂk@nyd@pt|onalIy sub3|tuted by
one, r three hal g .or t d_ by ary
opt i ikl sy kPP fel Rt G oSty ot 1o
mﬁyhenﬁeh@dbhﬂnﬂboaryl optlonally subS|tuted by
eno T und of .for
(1 2) PR TgSes R s 2 G BRI o Peaib BhM Ph-ci-
éﬁﬂﬂ%xﬁh&m@knup consi sting of: 10 N—trans
uor,o- henzoyl

i?tgaﬁléégﬂ Ejrén r%,e%aﬁ Pé/ %%%Br ‘g%%‘mgiag“ (]3 Zy d ﬂu }6 enzoyl)-piperidin-
1 yl] ethyl }-cyclohexyl)-amide;

Tetrahydro-pyran-4-carboxylic acid (4- {2-[4-(3,4-difluoro-benzoyl)-piperidin-1-yl]-
ethyl }-cyclohexyl)-amide;

Tetrahydro-furan-3-carboxylic acid trans (4-{2-[4-(2-chloro-4-fluoro-benzoyl)-
piperidin- 1-yl]-ethyl }-cyclohexyl)-amide;

Tetrahydro-pyran-4-carboxylic acid (4-{2-[4-(2-chloro-4-fluoro-benzoyl)-piperidin-
1-yl]-ethyl }-cyclohexyl)-amide; and

Tetrahydro-pyran-4-carboxylic acid (frans-4- {2-[4-(4-chloro-benzoyl)-piperidin-1-
yl]-ethyl}-cyclohexyl)-amide.

15. The compound of formula (Ia) according to claim 4, wherein R’ is C_¢-alkyl
optionally substituted by one to five subsituents selected from the group consisting of:
halo,
hydroxy,
C¢-alkyl,
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2- (4-Chl oro-phenyl) -Ntrans- (4- {2- [4-
(4-fluoro-benzoyl) -piperidin-1-yl] -ethyl}-

wa@yooysxy | ) - i sobut yram de; 3-Et hoxy- N-trans- PAFEPRDO7/051160

[4-(4-fluoro-benzoyl) - pi peri d_illg-Sl- yl'] -ethyl

}-cycl ohexyl)- 15 propi onam de;

3, 3, 3-Trd OF0- rans- (4- {2-

[4-(4-f|¢u(2¢(2?- é’?}g% ]I’)-pi peridin-1-yl] -ethyl}-

cycl ohekylo)cygloalkylonam de; N-trans

(4-{2-[@ ; RS divB ot ubsti

1-cycl oﬁgéé‘k@_{y rtg’&ggﬂé%\%géﬁe@ %g%hé,q{)vg ot tied nQbRY kubstituted by aryl,

2, 2, 2- Taiyf dptomeHN\substifued by l{ado 6t Gos-alkbenzoyl ) - pi peri di

n-1-yl] I - Lae: an

(10 135 e XS BB oo B AT e ] CE T, and

} - cycl ohghepoxylbut yram de; N-trans

(4-{2-[4-(4-Fluoro-benzoyl)-pi peridin-1-yl]-ethyl

}-cycl ohexyl) - 3- met hoxy- butyram de; 25

N- (414.2-Th4codpBPliudphfobenlad¥d) pegirpmgita claind 4§, Whestinyd is selected from
- C 0 ) - 3- phenoxy- propionamde; N (4- {2- [4-

{]’E-%ﬁg‘!‘&o%bg{%léﬁ%g% ) -piperidin-1-yl]

- et hiHramsy(é4 {3Hd X PBluerd- hepdo @) pipRridin- 1-yl]-ethyl }-cyclohexyl)-3-methoxy-
L et .~Qropi onam de; 2-Benzo [ d] isoxazol-3-yl-N
IiP??O{ng%(lhﬁeg-(4-f| uor o- benzoyl ) -piperidin-1-yl]

- et h3H(#-Ch3@roeptehghexytans-a¢-42-dM( dietuod-beramogl) -piperidin-1-yl]-ethyl }-
4:{2-1.4-(4-Fl uor.g- benzoyl ) - pi peridin-1-yl]-ethyl

§¥Cé°{1y1€f‘%ﬁé%(2§\15ﬁai‘%€§z nmet hyl -i soxazol - 5-yl ) -acet am de;

2- (3 BEbhdiymettiomxy 424 Ay fluokb-tbeauagl) -piperidin- 1-yl] -ethyl }-cyclohexyl)-

§7r40_ {Oz-a 4laé,4-fl uor o- benzoyl ) - pi peridin-1-yl]- ethyl
- é)ycnl ohexyl ) - acet am de; WO 2007/ 093540

PCT/ EB20D 7l Qhd D6Brans-(4-98-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-

2- B n)z(q{_l ()iijidia%)fi L-5-yl-N-trans

‘E}Qf-o?]f-T4Pf 2O B- benzoyl ) -piperidin-1-yl]-ethyl }-

cycl Nheansl (-{aq et (driildero-Genzéyd ppiperidmi- t+ yt]ralng }-cyclohexyl)-
4-{2-[4-(4-fluoro-benzoyl)-piperidin-I-yl]-ethyl

éﬂ%’ﬁ%’ﬁ@&#’car banoyl ) - met hyl ester; 5

N- t r 202-Trdfro [N~ {42 1y difrob@bzoady)) - fpgetin-diyii-ethyl Jleyelohexyl)-

hé/lta{réiac_ycl ohexyl)-acetam de; N-trans

?f— f4 Fl uor o- 4- (4-fl uoro-benzoyl)-piperidin-l-yl]-e

t hyl N}transaHapex¥y(4) Fluaoeticard e piphitlinahs1] -ethyl }-cyclohexyl)-butyramide;

(R A B PSR PR Tl ety
butyramide;

N-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-phenoxy-
propionamide;

N-(4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-3-hydroxy-2,2-
dimethyl-propionamide;

2-Benzo[d]isoxazol-3-yl-N-(4-{2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-acetamide;

N-trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-2-(3-
methyl-isoxazol-5-yl)-acetamide;

2-(3,5-Dimethoxy-phenyl)-N-trans (4- {2-[4-(4-fluoro-benzoyl)-piperidin- 1-yl]-
ethyl }-cyclohexyl)-acetamide;



10

15

20

25

30

35

10 Trans N (4-{2-
[4-(4-Fl uoro-benzoyl)-4-nethyl -pi peridin-1-yl]-ethyl

w0 20y0hBIexyl ) - acetam de; N-trans PCT/EP2007/051160

(4-{2-[4-(2,4-Di fl uoro- benzoy_l1)5-69i peridin-1-yl]-ethyl
}-cycl ohexyl ) -3- net hoxy-propi onam de; N trans
- (4-4: ; oRlifd-Yog9; oyl )R | ALobn Yiber ! vir- _
& SRR o B e ) B SkhtihefhY -cv
¢vtlqhexylra¢e@amidpi f | uor o- benzoyl ) - pi peri din-1-yl]-ethyl
}-cy vil )~ acebami der N ]
(a1 SR T PSS lb ERSD piperidin: eyl
$ycbohekderekahyylzn(eBhyl pgehy| - i soxazol - 5-yl ) - acet ani de;
(2, 4T Bl pye bnsey) it ggipy-evelohe-acctamide
} - cyNHodmexH {2-[2-Hyehoek y4-flacet banzd¥) - p{iRy id - Tryilasthyl }-cyclohexyl) -

-{2-14-(2,4-D fluoro-benzoyl)-piperidin-1-yl]-ethyl
§c%t b 1) -pi

-cycl ohexyl ) -2- net hoxy- propi onam de;

2- BeNztydroxX ¢~ {R-[#HEwmero-4-(4-fluoro-benzoyl)-piperidin- 1-yl] -ethyl }-cyclohexyl)- 3-

i’éﬂ%éi’%é‘éé%ﬁ@@:eﬂ uor o- benzoyl ) - pi peri di n-1-yl]-ethyl

)-acetam de; N-trans

(4- {"Prand N-Gi-42-B3-f4-tbwooe -bemogi) | 4-apthpépipetridin - 1y} etb il clohexyl) -

%C-g hohexyl) - butyram de; }- 2-Cyclopropyl-N- (4- {2-
f%%lg ‘4-di fl uoro-benzoyl) -piperidin- |-yl] -ethyl

cycl Nhteansl (t-{addt (@ Degtuor@Oekotyh) griperidin- 1-yl]-ethyl }-cyclohexyl)-3-
4-{2-14-(3 4-0j fl uoro-benzoyl)-piperidin-I-yl]-ethyl

%—%@%‘V%ﬁ@@ﬁry%’(& nmet hyl -i soxazol - 5-yl ) -acet am de;

2- BeNzydnoxi4- {3 [4- édyé Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-

E%— ﬁoz-ahﬁaé_z- chl oro-4-fl uoro-benzoyl )-piperidin-l-yl]-e
lhyp n} cycl ohexyl ) -acetam de; N-trans

(4- { R-trdhs((2- (S a2 g- Biffuoueben dogh) zoydr)dipi Ipgdi-ethyt-dyelph gxyd) -

t hyl .é-_cycl ohexyl)- 35 butyram de; WO 2007/ 093540

ﬁ&éq;ﬁé 2007/ 051160 - 157 N-trans

( 4- { R-frahrs((2-{CHH a2 @- Bifflouebon 2ogh) zoydr)dipi 1pdi-ethiyh- dyelphgxyd) - 2- (3-
t hyl . }-cycl gh |)-2- cycl opropyl -acetam de; N-trans
Pfﬁkyﬁ'%ﬁoﬁgzég@ﬁ%‘f%@ﬁ@?’l uor o- benzoyl ) -piperidin-I-yl]-e
t hyl N}e{peldotrekiffuorpibepiabapipeiédin 51-M fetlams cyclohexyl)-2-hydroxy-
§4E{n%' L4-(2- Chl or o- 4-f | uor o- benzoyl ) -pi peridin-1-yl]-e
WA Cy ¢l ohexyl ) - 3- et hoxy- pr opi onam de:
(R)-N-Trans (4-{2-[4-(2,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-2-

methoxy-propionamide;

2-Benzyloxy-N-trans (4-{2-[4-(2,4-difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-acetamide;

N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
butyramide;

2-Cyclopropyl-N-(4-{2-[4-(3,4-difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-acetamide;

N-trans (4-{2-[4-(3,4-Difluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-2-(3-
methyl-isoxazol-5-yl)-acetamide;

2-Benzyloxy-N-trans (4-{2-[4-(2-chloro-4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-
cyclohexyl)-acetamide;

N-trans (4-{2-[4-(2-Chloro-4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-
butyramide;
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N-trans
(4-{2-[4-(2-Chl oro-4-fluoro-benzoyl)-piperidin-1-yl]-e

wo bool7/03935a/cl ohexyl ) - acetam de; N-trans PCT/EP2007/051160

(4-{2-[4-(2-Chl oro- benzoyl) plg ridin-1l-yl]-ethyl
}-cycl ohexyl ) - acet am de; II— rans

(4-{x: tI s((Z {? [ (%IHEI%I% E%ﬁf#h&i&&ﬂ%ﬁﬁ&kﬁh-ﬁ ] -benH L iohexyl)-2-

}-cyclo
lequomﬂa(:@alﬁldbs chl or o- benzoyl ) - pi peridin-1-yl]-ethyl

| ANt o ) ).
LAY PR 13RO b hBDRD piperiding eyl yelghes)
pltvpllon}anugicl ohexyl)- 15 acetami de; N {trans-4- [2-
‘e E‘ﬁ“{; f{bgg; (?gér@greo';-aﬁﬂukrd-%&%%-piperidin-1-y1]-ethyl}-cyclohexyl)-3-
me(hqxaﬂ)som0{12fn{d¢;- (3- Chl or o-t hi ophene- 2- car bonyl ) - pi per

d I I tam de:
N '(Plﬁataéﬁskﬁg%fz@%‘%—?@SﬁI%npaéﬁﬁ- by P lrcagphent-
agttamideyl ] - et hyl }- 20 cycl ohexyl) -acet ami de;

I\I;:I( tnf\IIaIIi] S]AI‘I{{? 4}%&2(&1@0”?&%‘%%&2 P ﬁe;?%rhe'lére]tcgthplg Q¥I1§E]84yf?earcetamide;

co npNuTudns;M { D4, & Oittdyroabaupd) piperidire L il laeth yl hadoledxiyl) -
%et n§d9 6- al koxy. 25 18. The conpound of fornmula

3 'Secor di ng to claim117, wherein it is selected
f r onN-Tihes gF U pt-Chhdlistlongbafzoyl THpgresidin- 1-yl]-ethyl }-cyclohexyl)-

4- (4-Fl uor o- benzoyl ) - pi peridin-1-yl]-ethyl
Ice&airl%lp%hexyl) carbam c acid nethyl ester; and

4- Et NeRypn Ne4-£22pd (4-Fluoro-2-methyl-benzoyl)- plperldln 1-yl]-ethyl }-cyclohexyl)-

{1%’[{11% L4 fluoro-4-(4-fluoro-benzoyl)-piperidin-l-yl]-e
i fI 30 cycl ohexyl)-benzam de. 19. The conpound of

f or mi} firafik-d) [ 2a@eBendbylgpipe@ridih ai- méthymmbhmyﬂa adesan@ide;
6-al kynyl 0 6~al kynvl .sub

20071 90" peleroBlon Do Bl 2 LB RPN g
qfcldtxakylulaeetz(ﬂl'ml): according to claim 19, vvher einit is

3-Ph
(a3 e PP COBRG Bypphoneerrbm i pipyiige yhl-ett -
¢yctohekyd raceydn idajm de 21. A corrpound of formula (I b)

A P R R T ey mpeRp ST -

Ewatahieky)-aderamide.

17. The compound of formula (Ia) according to claim 4, wherein R’ is C\_¢-alkoxy.

18. The compound of formula (Ia) according to claim 17, wherein it is selected from
the group consisting of:

Trans (4-{2-[4-(4-Fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-cyclohexyl)-carbamic acid
methyl ester; and

4-Ethoxy-N-trans (4-{2-[4-fluoro-4-(4-fluoro-benzoyl)-piperidin- 1-yl]-ethyl }-

cyclohexyl)-benzamide.

19. The compound of formula (Ia) according to claim 4, wherein R' is C, ¢-alkynyl
or Cy.¢-alkynyl substituted by aryl.
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22. The conpound of fornula (I b) according to claim
21, wherein it is selected from the group consisting

w®@b007/293546 Chl or o- phenyl ) -N- { (1S, 2S) - 2- PCT/EP2007/051160

[4-(4-fluoro-benzoyl) plperldlggl ylmethyl] - 10
cyclobutylnethyl}-lsobutyran1J

n [ ] 3
) CyC?(gbijgl)%/ IC[I?YE é]il(f l)gifa uﬂ?%%&&raﬁg% Ehafth 7 19, | BRGNS Phenyl
pEsphybic [acud244]2d5%e(él1fhlz>o¢ -bgnzply))- Hperictin lel] -etyt}-yclopexyl)-amide.
Chloro -phenyl) - 3- {trans-2-
[4-(4-fluoro-benzoyl)-piperidin- [-ylnmethyl] -

CyC' QP%éfdngfédHﬁ' of}forllﬂhﬁé(lbgfﬁc%?’(iRPQt&aﬁﬁﬁ{’Pnd of fornula

(lIc) according to c v.1,,NH A R2N
(lc) wherein A, RlL and R2 are as defined in claim1l
or 2 for fornu ~24. THe ¢onmpound of formula (Ic)
according to claty'23, \wherginlit g sel ected from

the group conAi g ofN “—N (Ib)
N-{Trans-2-[4- -FI 0- benzoyl ) -pip |g“n 1-yl nmet hyl ]
-cycl opropyl nethyl }-3-(5- nethyl- [ & 2, 4]

oxadi azol - 3-yl) -benzam de 1-(4-Chl or o- phenyl ) - 3-

(T o2 AL B BEREH Al Por kot T 1

{Trans 2- [4-(4-fl uoro- benzoyl ) - pi peridin-1-yl met hyl ]

- 252Z yThogamoppyd ntedfiyinulh kb atoprding ce¢laian?ll, Wherein it is selected from
07/093540.. PCT{ EP2007/ 051160 - 159 4-Chloro-N

fhf P ’[S 2%f | uor o- benzoyl ) - pi peri di n- 1-yl net hyl ]

- cym(mmme;rmwN }{(]kSgZSZ&nﬁM(el fli&o-baneoippipaddiaf 1-ylmethyl]-
r di toclaiml: OCNON=~ (Id)
%C%uﬁﬁ@gem@ lé?ct?]rl? ‘and R2 are as defined in claim
1 or N2{Trafs-3-p4-aFa o Jben 261)- ﬁbalaﬁmglurwhﬂf—cfmbWIQethyl}—3—(5—
Hﬂﬂ?ﬁfﬁ% di tlo cl |m25d %rein it is selected
- 60 SRS FATYEF 4 Bt hoxy- N
4-[ 41((4—-(TH1¢1©FIﬂTeb§1I)Z§O{/tfa)nsm Ple¢d-fhidrol beplkdyl Ppipytidin- 1-ylmethyl]-

- {4-[4-(4-Fl uoro-benzoyl)-pi peridin-
X&%ﬂu%ﬁ@ﬁ&v}l}re%’ (5-methyl - [ 1,2,4] oxadiazol - 3-

23. A compound of formula (Ic) according to claim 1:

>\7C \/A e (Ic)

wherein A, R' and R* are as defined in claim 1 or 2 for formula (D).

24. The compound of formula (Ic) according to claim 23, wherein it is selected from
the group consisting of:

N-{Trans-2-[4-(4-Fluoro-benzoyl)-piperidin-1-ylmethyl]-cyclopropylmethyl }-3-(5-
methyl-[1,2,4]oxadiazol-3-yl)-benzamide;

1-(4-Chloro-phenyl)-3-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin- 1-ylmethyl]-
cyclopropylmethyl }-urea;

2-(4-Chloro-phenyl)-N-{Trans-2-[4-(4-fluoro-benzoyl)-piperidin- 1-ylmethyl]-
cyclopropylmethyl}-isobutyramide; and
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10 yl)-benzam de; Tetrahydro-furan-3-carboxylic acid
{4-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-butyl}-

w@ei0de9351e (4- Chl or o- phenyl ) -3 PCT/EP2007/051160

{4-[4-(4-f|uoro-benzoyl)-pipqrig[n-l-yl]-butyl}-urea;
and 1- (4- Eth oxy-phenyl) - 32 {4-

[ 4- (4FhuarQ- ( - P idln= - - 1= bl ea.
15 7RIS AERERHA L RhRGe ooyt bk
alapirepykedthyl-tenganside. of clainms 1 to 26 and
pharmaceutically acceptabl e excipients for the
treatment and/or the prevention of cognitive

di so?dekomppuiy ofderingtlp o) agropdivg & gaim &nxi ety, drug

dependence, denentias, nmenory inpairnent, psychotic
di sorders c ris schizophrengg, hi zoaf fecti ve
di sorders, b r dig€a ra, hoti c

depr essi on, &an sycjioses 20 conprifsi ng paranoi a ‘and
del usi ons. 28R° A conpound in accordghce with any one
of clainms 1 to 26 as well as its pharnmaceutically
acceptabl e sglt fgr use in the treatment or prevention
of cwoberetn AR adiddorarersglelidedig dadai ke bier faepredsi on,
anxi ety, drug dependence, denentias, nenory

i n’pa%. et cqrﬂﬁé{ﬁﬂ%fif&n%ﬁ @lrd§i gt réif g?% .él§iirﬂf‘95 wherein it is selected from

schi zophreni a, schizoaffective dis ers, 25 bipolar
egsarconsiginaof: psychot i ¢ depressi on, and psychoses
conphi oAk aNQj | Si; 29011 L - a.
compotn R O OIS b ERVI TR R B PUGIIG B,
as WH4-[ds(4 Flyorqphenzasie-einaridan -l yyllabetwbt abi-medni{ 1.2 gl oxadiazol-3-
g%%e facture of nedicaments for the treatnment WO

07/ 093540 PCT/ EP2007/051160 - 160 and/or the
pr ev&eitdhoArofuret-3caghmixylivecidils o4-Gfls orodbangodetdiiperidon 1- yll -butyl }-
depicessi on, anxiety, drug dependence, denenti as,
menory inpairnent, psychotic disorders conprisin

schi roptehderioanhesehi Ziddi @efliore-behswni)deiperidibi byl dn%tyl}—urea; and
di sepseg, i Chot4_ g1 655,00 nPEYA! 1
conpr e ren D SOl G fiER0 AR, -BRAGEEPYAIATAT brea

as herei nbefore described. ' '
27. A medicament containing one or more compounds as claimed in any one of

claims 1 to 26 and pharmaceutically acceptable excipients for the treatment and/or the
prevention of cognitive disorders, drug addiction, depression, anxiety, drug dependence,
dementias, memory impairment, psychotic disorders comprising schizophrenia,
schizoaffective disorders, bipolar disease, mania, psychotic depression, and psychoses

comprising paranoia and delusions.

28. A compound in accordance with any one of claims 1 to 26 as well as its
pharmaceutically acceptable salt for use in the treatment or prevention of cognitive
disorders, drug addiction, depression, anxiety, drug dependence, dementias, memory
impairment, psychotic disorders comprising schizophrenia, schizoaffective disorders,
bipolar disease, mania, psychotic depression, and psychoses comprising paranoia and

delusions.

29. The use of a compound in accordance with any one of claims 1 to 26 as well as its

pharmaceutically acceptable salt for the manufacture of medicaments for the treatment
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and/or the prevention of of cognitive disorders, drug addiction, depression, anxiety, drug
dependence, dementias, memory impairment, psychotic disorders comprising
schizophrenia, schizoaffective disorders, bipolar disease, mania, psychotic depression, and

psychoses comprising paranoia and delusions.

30. The invention as hereinbefore described.

ki



