WO 2011/076678PCT/EP2010/070045 SUBSTITUTED BENZAMIDE DERIVATIVES The invention
relates to compounds of formula 0 R?XAN wherein is hydrogen or lower alkyl; 5 R1is
-(CH2)11-(0)0-heterocycloalkyl or -C(0)-heterocycloalkyl, wherein the heterocycloalkyl group is
optionally suM&tftiad 19y Fower alkyl, hydroxy, halogen or by -(CH2)p-aryl; REUERZ8H2784#450 or 1; 10 pis
0, 1 or 2; R2is CF3, cycloalkyl, optionally substituted by lower alkoxy or halogen, or is indany-2-yl, or is
heterocycloalkyl, optionally substituted by heteroaryt, or is aryl or heteroaryl, wherein the aromatic
rings are optionally substituted by one or two substituents, selected from lower allcyl, halogen,
heteroaryl, hydroxy, CF3, OCF3, 150CH2CF3, OCH2-cycloalkyl, OCH2C(CH20H)(CH2C1)(C113),
S-lower alkyl, lower allcoxy, CH2-lower alkoxy, lower alkinyl or cyano, or by-C(0)-phenyl, -0-phenyl,
-0-CH2-phenyl, phenyl or -CH2-phenyl, and wherein the phenyl rings may optionally be substituted by
halogen, -C(0)-lower alkyl, -CEd-PITE(RB-9rerAkefn R IR eMaiggngs are optionally
substituted by heterocycloalkyl, 200CH2-oxetan-3-y1 or O-tetrahydropyran-4-yl, optionally substituted
by lower alkyl; Xis a bond, -NR'-, -CH2NH-, -CHR"-, -(CHR")p-0-, -0-(CHR")p- or is a bond or R'is
hydrogen prdawventdkyte1R s b ydeagamdaowasaliky, CF3, lower alkoxy, 25 qis 0, I, 2 or 3;

0

AL LY
X f}l ©R1
R

R 1 hydrogen or lower alkyl;

1

wherein,

5 R 18 ~{CHy)a-(O)o-heterocycloalkyl or —C(O)-heterocycloalkyl, wherein the
heterocycloalkyl group is optionally substituted by lower alkyl, hydroxy, halogen or by

"{Cﬁz)p’aryl;
n is0, 1 or2;
0 isOorl;

10 p 1$0,1o0r2;
R? 18 CFs, cycloalky!, optionally substituted by lower alkoxy or halogen, or is indany-2-vl,
or is heterocycloalkyl, optionally substituted by heteroaryl,
or is aryl or heteroaryl, wherein the aromatic rings are optionally substituted by one or
two substituents, selected from lower alkyl, halogen, heteroaryl, hydroxy, CFs, OCFs,
15 OCH,CF3, OCHj~cycloalkyl, OCH,C{CH,OH)CH:CD(CHa,), S-lower altkyl, lower
alkoxy, CHy-lower alkoxy, lower alkinyl or cyano, or by-C(O)-phenyl, -O-phenyl,
-O-CHy-phenyl, phenyl or -CHp-phenyl, and wherein the phenyl rings may optionally be
substituted by halogen, -C(O)-lower alkyl, -C(O)OH or -C{0)O-lower alkyl,
or the aromatic rings are optionally substituted by heterocveloalkyl,
20 OCH;-oxetan-3-yl or O-tetrahydropyran-4-yl, optionally substituted by lower alkyl;
X is a bond, -NR’-, -CH;NH-, -CHR"’-, -(CHR"")-O-, -O-(CHR"}¢- or -(CHz)»~;
Y is a bond or ~CH,-
R’ is hydrogen or lower alkyl,
R’ is hydrogen, lower alkyl, CFs, lower alkoxy,
25 q is0,1,2o0r3;

or to a pharmaceutically suitable acid addition salt thereof.



or to a pharmaceutically suitable acid addition salt thereof WO 2011/076678PCUEP2010/070045 -2-
The invention includes all raccmic mixtures, all their con-esponding enantiomers and/or optical
isomers. In addition, all tautomeric fol ins of compounds of formula | are also encompassed by the
present inveﬁ’%ﬁmfﬁ)gﬁﬁ?%ferred position of Ri on the phenyl ring is the pa?g%%b 8945 1t has now
been found that the compounds of formula | have a-good affinity to the trace amine associated
receptors (TAARS), especially for TAARL. The compounds may be used for the treatment of

depressiomhanxieivdlisacdris ipelamdiserder.atgniondeficidavper astivilysisorgler (ARIER).,

stress-related disorders, 10 psychotic disorders such as schizophrenia, neurological diseases such as
Parkinson S HiESa e HEUPBdey BHEFRRTS INEBFALOTRONSS AR SHHSbeE e pMersy, Migraine,
hypertensibapsisbstaneataluse and metabolic disorders such as eating disorders, diabetes, diabetic

complicatigns, ohesity, dyslipidemia, disorders of energy consumption and assimilation, disorders and
malfunctiolfrllﬂ(f)]d‘j e(k)%e y%%g?ggr%ﬁﬁr%gi&tﬁ%% a%?ii I(Aulln%lr%lter 8fﬁg°§ftep% and circadian rhythm, and
cardiovascular disorders. Some of the physiological effects (i.e. cardiovascular effects, hypotension,
induction of sedayigry iR ayehess taporiad [BreamBANNAS Wiveh may Bifip gdrenergic
receptors (W002/076950, W097E2874 or EP 0717 (?37)_ may be Congs?a%%ﬁd to 1é'u%desirable side
effects in the Eesc oI esietimehiscamsy Atvdsingiiselsderof AdRdentral nervous system as

described-2Q abaysuTheralose ikia deskableinaRiinmedicamenis havipaselasiily for the TAARL

receptor vs adrenergic receptors. Objects of the present invention show selectivity for TAAR1 receptor
over adrefERYRE difipis esiar Yot sl it h trisinistr sAd e %iPhal and alpha2

adrenergigpdetepiolsoidesdagsisalchioganiaRMminesitsaraiannsaoienine phriassoapinephrine,
dopamine, 25 histaming) play important roles, as rotransmitters in the central and peripheral
onous <) R (11 HHER CS T S TR, AL WG et GPARBTOTAE Puptake after
release argytigithsieguldteshcdnbmbalahcetibohe dyeteefhidganietamdies dekndiabeds,be responsible
for the alter i tion under. /pathalogical conditions [2-5]. A second class of endogenous
amine cor%llggagl%%s&%g é%?c(%%ﬂé%ﬁé@%ﬁﬁé%%ﬂé 0szlcag%rllT | i%a%%@%'v%% alﬁgﬁ %?ﬁ ﬁ?éi classical 30
biogenic asimaigtiogasidiong s aotumel imatabotishedndspbettivlhetosslizatichsoTdesT include

p-tyrqrping;@%@r@;{g&@@g@g’?ﬁﬁq{g&aﬁgjg@@%g@t&p&@&g, and they are present in the mammalian

nervous system at generally lower levels than classical biogenic amines [6]. Their dysregulation has

been linked to vanBCh & AERIRRLA sE- IR ScrsdpHiE b ypotension, induction of
2011/076Q4BRin/ &N HXNQ 104 rparide RIEssHd LAl 2t iR sondifivariike _igRYRN deficit

B PO T s B By Bt AERb o S G cally
discrete highhaffisity Ticdinshngsitesdd the @G dkbusmanisiandotheidvnamymats {3 Ackddibed
Accorgingly, the-pharmacologieal sffects oL TAS wete helieued 10 be mediated thigugh e el known
y of classical biogenic amines, by either triggering théir release; inhibiting their retiptake or by
"crossreactirgtanitigithisivosersplobisyisteMmbe[oraent 3 vtieidorchelegadt signifidzdtly mitipttire recent
identificatigi. of fey&iAL MEPRELSRGA-NAYE! RIINALERG RS b s RGrATING RSP GIRIGH faseptors
adrenergic receptors.
The classical biogenic amines (serotonin, norepinephrine, epinephrine, dopamine,
25 histamine)} play important roles as neurotransmitters in the central and peripheral nervous system
[1]. Their synthesis and storage, as well as their degradation and reuptake after release are tightly
regulated. An imbalance in the levels of biogenic amines is known to be responsible for the
altered brain function under many pathological conditions [2-5]. A second class of endogenous
amine compounds, the so-called trace amines (TAs) significantly overlaps with the classical
30 biogenic amines regarding structure, metabolism and subcellular localization. The TAs include
p-tyramine, B-phenylethylamine, tryptamine and octopamine, and they are present in the
mammalian nervous system at generally lower levels than classical biogenic amines [6].

Their dysregulation has been linked to various psychiatric diseases like schizophrenia and



10 (TAARS) [7,14]. There are 9 TAAR genes in human (including 3 pseudogenes) and 16 genes in
mouse (including 1 pseudogene). The TAAR genes do not contain introns (with one exception, TAAR2
contains 1 inw % gg%located next to each other on the same chromo]s;grr}al se@rr]’%n}. The
phylogenetic re atlons?ﬂp of the receptor genes, in agreement with an in-depirhE(]ﬁg R p?"lgrmacophore
similarity comparison and 15 pharmacological data_suggest that these receptors form three distinct
subfamilies [7,14]. TAARL1 is in the first subclass of four genes (TAAR1-4) highly conserved between
human and:feesiis | T)Mnddivateer AARiliotia KketatdaysraiiationRtLAsWasshRwmtgrepptribute to the
aetiology %g vari u;,g%geases Iékeeaoslgpsr&bsﬁlon Qﬁgﬁchos s, attention defl@‘::[sg yperactivity disorder,

substance a use?’ INSoh’s digease! mlagnrpa?lne 1:te %ﬁlerfgz Sé’éiiﬁﬁ rders, metabolic disorders

and th_erefore WRbﬁg&n@Tv&wcaiﬁi«gfeqmpﬂerﬁi&ldmthéﬁeaaiypeﬁte@ifzﬂdéﬁe_adiseases. Therefore,
e o o il RERIHIR HOIRAAE ARSI IRTEIRR ARsRRldsContors

References used: 25 1Deutch,’A.Y. an ) Neurotransmitters. Undamental

NeuroSciemesral &tin) [ ZAgresdioziv. the Bleonucribgicadatlist So€ T Robendelidvedtat8quire, L.R.,
eds.), pp. 423i43¢ AGAAMIGBIGSR v MRRGinM wgggmegen@%%&ﬁ?ﬁ@&ﬁ@rand treatment

approaches to depression. Nat. Rev, Neurosci. 2,343-351; 30 3Carlsson, A. et al. (2001) Interactions
between HEFSERARRE! Hilfeshn RBILIREGIRE AT EkR OB EMSTFRERIEY iHERdBSIAFIRPRev. Phannacol.
Toxicol. 43ys2&hs26024 BUitEniPviantRisgedsip2f3hRecant deyalopmeratsinuthe gharmacological
treatment of P%[kin%%n's d'gease etEﬁ)é%?rt 2@9 }%;r\q/ehsti . Drugs 12, 1335-1352, -4- 5Castellanos, F.X.
and Tann8EK'R.T5092)°N BASSElRRBT P SHioh he tYBSRRRANARE 6FERT e search for
endophendiypads)Nat 4ReVhddearoSa AN K 2é4628; Gldsditinkmd irfganpienddbentan aflirs.

Psychoph logh) Series, Vol 1: Trace Amines. and the Brain. [Proceedings of a.Study Group at
the 14th A%ér%%ﬁﬁ%egeufgﬁg% ﬁ‘ﬁéniort%?%é[ﬁg&%ﬁgeo?%é% %%efcioolﬁgﬁ%rg%lggg? @é‘ﬁ’l uan, Puerto
Rico] (1978% 7xdpi@mahihAR 20 koehantivh) (2008} keendissdricednhtrdbe amimes:inspired by a

nove! GP R JaNbm MR ThAFMAGELRERL AadiitiaPdr BRTARCNBK Ly, gnd Blackbum, TP

(2003) Trace amine receptors as targets for novel therapeutics: legend, myth and fact. Cum Opin.
Pharmacd2s<oend M opreitrdaptiROP(dt ahappooeymsnswiig ihcamparispitiglve amines. Proc. Natl.

Acadi SCtano B8icAATAa M ZB:s1 MaNSSeaLp IR rARA RHULBIMAEINBH3395)1 4 high-affinity [3H]

tryptatnine _bindi ite in human brain, Prog. Brajn Res. 106, 285-291;
yp el’ : P%?ﬂ the first sé%class of four %enes- 6TAAR1—4) highly conserved between

human and rodents. TAs activate TAAR] via Gas. Dysregulation of TAs was shown to
contribute to the aetiology of various diseases like depression, psychosis, attention
deficit hyperactix}ity disorder, substance abusc, Parkinson’s disease, migraine headache,
20  eating disorders, metabolic disorders and therefore TAAR] ligands have a high potential
for the treatment of these discases.
Therefore, there is a broad interest to increase the knowledge about trace amine associated
receptors,
References used:
25 1 Deutch, A'Y. and Roth, R.H. (1999) Neurotransmitters. In Fundamental Neuroscience (2™
edn) (Zigmond, M.J,, Bloom, F.E., Landis, S.C., Roberts, J.L, and Squire, L.R., eds.), pp.
193-234, Academuc Press;
2 Wong, M.L. and Licinio, J. (2001) Rescarch and treatment approaches to depression. Nat,
Rev, Neurosci, 2, 343-351;
30 3 Carlsson, A, er al. (2001) Interactions between monoamines, glutamate, and GABA in
schizophrenia: new evidence. Annu. Rev. Pharmacol. Toxicol. 41, 237-260;,
4 TTuite, P. and Riss, J. (2003) Recent developments in the pharmacological treatment of

Parkinson's discase. Expert Opin. Investig. Drugs 12, 1335-1352,



11 McCormack, J.K. et aL (1986) Autoradiographic localization of tryptamine binding sites in the rat
and dog central nervous system. J. Neurosci. 6, 94-101; 12 Dyck, L E (1989) Release of some
endogenous trace amines from rat striatal slices in the presence and absence of a monoamine
oxidase inhibitor. Life Set 44, 1149-1156; 13 Parker, E.M. and Cubeddu, L.X. (1988) Comparative
effects of amphetamine, phenylethylamine and related drugs on dopamine efflux, dopamine uptake
and mazindol binding. J. Phannacol. Exp. Ther. 245, 199-210; 14 Lindemann, L. et al. (2005) Trace
amine assbciat€dstelaptors FormdTuciriallR. a00tinsionaly-distitianbiamnilissalpevaliGy
protein-coupled&&gg}p S, Genq@}ircs 5..372-385. ngj%‘ts of th ?égf_gg-ments disclosed herein
ts;

are new compoundrs of formula 1 and the |P% Oé%egb‘gﬁficaefly a(?%:”é%ft%{b e reir use for the

manufactube of Pediceariehesdbr thetrortidnref ischsesrelated by fae biolegidal functioniatthe
trace amine assQgi e I | di nts based on a.compound in
e e e e R R AR

accordance with the invention in the ¢ nesses such as n, a
disorders, bipolafégsrdéyeanantibardsnerHopedetivigndRerde RiswbeSiélated disorders, psychotic

disorders such B&shiFRP AAIRHBENOINNICRIIHPRASESADAS FARANSABEARE, o oy

neurodegenerative disorders such as Alzheimer's disease, epilepsy, migraine, nce a%use and -
metabolic disorﬁgg%f?a’lﬂé(sjﬁé"ﬁﬁﬁb"ai@@ﬁ@%i’ﬁiéﬁe%%i’a@ fic complications, obesity, dyslipidemia,

disorders @f endigyichsk, CORSuRINBRBkBAEh ABFMBBTONTHisordar: and ealiunclionof pady.jemperature
homeostasis, dj[ orders,of zleeg%and irc%%ian rhythm, and cardiovascular disorders. The preferred

indications using TRERSin S&E BHIRE It aEn e b Kfeaessidsdiol-BSychosis, Parkinson's
disease, diabetBs;ranmidtyTand-att2etiorFdidieinkyhe teativilycdisprenifb e INa/firsiaspect; there is
provided comp%ugd%oggo{iw%_wherein Ris hydrogen or C14-alkyl; Rlis -(CH2)c(0)0-heterocycloalkyl,
wherein the heterocycloalkyl grotp is optionally substituted by C.,-alkyl, hydroxyl or halogen; is 0, 1 or
2; ois 0 or 10 is Blovsseae, R @8 Butircioeiiy RApHOASHY s bigtitffedtp 301 Hetlsay-dihdileger, or is
indan-2-yl, or ig-lhﬁﬁ%%%pé%Ijsy&gpﬁ;j&gqyy&s%tgggggg@y hetcroaryl, or is aryl or heteroaryl, wherein

the aromatic rings are optionally Substituted by dne or two substituents, selected from C1.4-alkyl,
halogen, littero¥sHorpaskx) ke300 R3S GeRrEiE G Hocdirtatigl tryptamine binding sites in
00H2C(C1-1204rl HCHRGR(OFA) S rlkuamC AR d:alkoum, il 4-allcinyl or cyano, or
by-C(0)-phenyl, -0-phenyl, -0-CH2-phenyl, phenyl or -C112-phenyl, and wherein the phenyl rings may
optionally be s vket b{ RIS DY e AniRgenar® Strpe1aBrnes (Byoooausiirial begsdrdbomatic
rings are optionabyesubsiduiodiy betareayalaalky: @EHAAXRRN 3 010 tetralydippyran-4-yl,
optionally sybsiiied AL LAElRR PRSP SR s R S QR o or-(OH2)2-
phenylethylamine and related drugs on dopamine efflux, dopamine uptake and mazindo!
binding. J. Pharmacol. Exp. Ther. 245, 199-210;
14 Lindemann, L. ef gl. (2005) Trace amine associated receptors form structurally and
functionally distinct subfamilies of novel G protein-coupled receptors. Genomics 85,
372-385.
| Objects of the embodiments disclosed herein are new co1npounds of formula I and their
pharmaceutically acceptable salts, their use for the manufacture of medicaments for the treatment
of diseases related to the biological function of the trace amine associated receptors, their
manufacture and medicaments based on a compound in accordance with the invention in the
control or prevention of ilinesses such as depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder, stress-related disorders, psychotic disorders such as
schizophrenia, neurological diseases such as Parkinson’s disease, neurodegenerative disorders

such as Alzheimer’s disease, epilepsy, migraine, substance abuse and metabolic disorders such

as cating disorders, diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy



R'is hydrogen or 014-alkyl, R"is hydrogen, C14-alkyl, CF3, C) -alkoxy, is0,1,20r3; 5aor a
pharmaceutically suitable acid addition salt thereof, with the exception of the compounds
2,2,2-trifluoro-N- [11-(piperidin-4-yIniethyl)-phenyljacetarnide,
4-(4-morpholiny1)-N-benzyloxycarbony)aniline
2-(2,4-dichloro-phenoxy)-N44-(4-methyl-piperazin-E=ydmethyl)-phenylkacetamide
2-(41-chloro-biphenyl-4-yloxy)-N-(4-piperidin- | -ylmethyl-phenyl)-acetamide 1
-(4'chloro-biplvenytidayindet ) Sa( b pigeidiers land metfiyiqlosmfHedetamperature homeostasis,

N43-(1-methyl-piperidin=4- ph -3- - ' ' .
3-(4'-ehlorg%hﬁﬁgﬁkﬁl)ﬁ&%ﬂeri ir@ﬁ%@%ﬁ%ﬁéﬁgﬁ%&%ﬁde. In a second aspect,
there is provided e eGHOBAISIRS LneHis SO U ofitha-Z3pl/ oy hheddasite,
hydrochloride-gads(Rids6hiosN-o-Rineridina3¥Rnwidin2ribenzamide hydrachioride,  Ina

third aspect, there is provided a process for the manufacture of a compotund of formula | as defined
above, Wh(eﬂ@é@ﬁprises a) cleaving off the N-protecting group from compounds of fotmula O RAN to a
compound of formida k4 whereinis & heiamey disrgiaupsselestadfrom piperazinyl, piperidinyl,
morpholinyl, pyrrolidinyl or thiomorpholinyl, PG is a N-protecting group selected from -C(0)0-tert-butyl
and if desired, converting the compounds @btained into pharmaceutically acceptable acid addition -

salts, or 5b b) reacting a compound of ﬂaznrgl MA pqund of formula to a compound of formula
|

l R
o .
I

wherein
R is hydrogen or Cyy-alkyl;
R'  is ~(CHy)e-(Q)o-heterocycloalkyl, wherein the heterocycloalkyl group is optionally
“substituted by C-alkyl, hydroxyl or halogen;
n is0,1or2;
0 isOort;
p 50,1 or 2
R* is CFs, cycloalkyl, optionally substituted by Cj.;-alkoxy or halogen, or is indan-2-yl,
or s heterocycloalkyl, optionally substituted by heteroaryl,_
or is aryl or héteroaryl, wherein the aromatic rings are optionally substituted by one or
two substituents, selected from Cy-alkyl, halogen, heteroaryl, hydroxy, CFs, OCF,
OCH,CF,, OCH;-cycloalkyl, OCHC(CH OH)Y(CH,CIY(CHa), 8-Cip-alkyl,
- Cy.5-alkoxy, CHy- Cyz-alkoxy, Cis-alkinyl or cyano, or by-C(O)-phenyl, -O-pbenyl,
-O-CHy-phenyl, phenyl or -CHa-phenyt, and wherein the pheny! rings may optionally
- be su.bsti‘futcd by halogen, -C(0)- Cy.r-alkyl, -C(Q)OE or -C(O)0-Cy.r-alkyl,
or the aromatic rings are optionally substituted by heterocycloalkyl, ' |
OCH;-oxetan-3-yl or O-tetrahydropyran-4-yl, optionally substituted by Cy.p-alkyl;
X is a bend, -NR'-, ~-CHNH-, -CHR”’-, -{(CHR"")4-0-, -O-(CHR"}4- or -(CHa)o~;
Y is a bond;

R’ is hydrogen or Ciy-alkyl,
R is hydrogen, Ci.o-alkyl, CFs, Cy.—alkoxy,

q isO,l,EdrS;



,HHNYyO wherein Xis a bond or -CH2- and the other definitions are as described above, or if
desired, converting the compounds obtained intg;pharmaceutically acceptable acid addition salts or c)
reacting a compound of formula R2-)CNCO with a compound of formula | i2N,y to a compound of
formula -.211 RN-X-111 0 wherein tre definitions are as described above, and  if desired,
converting thé BOMPBBIRAE BRYATHEP ﬁﬂ?’ﬁ@#ﬁ%‘eﬁﬁ“ﬁfﬁf%&éﬁ%ﬁf@ aserdaaitbmheghgpountls a
fourth aspek. heé inprdifedudphéiimacrIEcat CoMROeNeAmPrising a compound as defined
above and &gﬁt‘%%n C(ﬁ'ijry%?- { ceggfble carrier. and/or adjuvant for use in the treatment of depression,
anxiety disorders, B:l]po a |sord%"r,y UESALO) Oa‘é}f?& IP\S‘;peractivity disorder (ADI-ID), stress-related

disorders, ps{Z;haticidisordlersosghidqphitemehnepiotagital diseases-heRakinsanrsisease,
neurodege tiye disorders heimer's disease, .epjlepsy, mjgraine, hypertension, substance abuse,
eating diso?& fs“fﬁgll%ﬁé %(ﬁ%%%%é%éh@%@ﬁ&%%ﬁf@f@%&%’??@?@@ﬁgf SPEER Y mption and
assimilatior -@isbildersoigiampafifuictity D botyitemiperatytambbmaostagisuaisorders of sleep and
circadian r an rdiovascular disqrders, . n a fifth aspect, therg is provided compounds as
defined ab%?%h%%@ﬁ%?gélend?gé’c 333@& dlzh é’é’rf L[Héof’rl AL depression, anxiety
disorders, Biflahiisortigheatteftion Mdfigifrypbnatipinetigbplien{dRbiinatitks-related disorders,
psychotic disorder%h%cshi%%gggegjg hneurologiga& Sliseases, Parkinson's disease, neurodegenerative
disorders, Alzheimer's (?lcseaseI,’ épﬁe%%if,f’rﬁgﬁunéi”ﬁ"%@?ﬂé‘ﬁ’&cjn, substance abuse, eating disorders,
diabetic céﬁﬁﬂTéﬁHﬁ%{'B&?gﬁﬂéﬂéﬂf@Pcﬁsﬂ?ﬁé‘f@@f%ﬂé@ﬁ@@ﬁé&ﬂﬁpdmlﬁnﬂmmiIation, disorders and
malfunctiO(RgﬁJaoaMqumﬁag@:tmm@%tﬁﬂﬁnQiﬁgr}jséﬁz%?ﬁ'@&%éﬁﬁﬁimgian rhythm, and
cardiovascular disorders, In a sixth aspect, there is provided the use of a compound as defined
above for the prepaiatididorareditamnienievidrdnetmssafuiic mimierprophtactouréafifentiof 2s
depression, amxielyhisQremks, ipghagsdisorder, attention deficit hyperactivity disorder (ADHD),
stress-related di hG di , ' renia, neurolagical diseases, Parkinson's
disease, neurodhzgge%?c{?z;t%)/geyg?gﬁ(g&g?é%zﬁrggeﬁ%%@;ﬁ d%]legl‘gs]lle]gil,p 8Bﬂﬁe{spg(§/?l?nn%‘géﬁne, hypertension,
substance abuse, eating disorders, dialjetic complications, dyslipidemia, disorders of energy _
consumption and assimilation, diddrders and nction of b temperature homeostasis, disorders
of sleep and circadian rhythm, and cardiqiiasclla,p Isgrderg. s used herein, the term "lower

alkyl" denotes a saturated straight- or branched-chain gipup, con ﬁi‘r’f@from 1 to 7 carbon atoms, for
example, methyl, ethyl, propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl
groups are groups with 1 - 4 carbon atoms.  As used herein, the term "lower alkoxy" denotes a
group whegeinis iyl 1§sigHgds as defined above and which is attached via an oxygen atom.

0

R AL Y.
O
. & & y
me
wherein is a heterocycl

morpholinyl, pyrrolidinyl or thiomorpholinyl, PG is a N-protecting group selected from
~C(O)YO-tert-butyl and

ic group selected from piperazinyl, piperidinyl,

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salis, or



As used herein, the term "lower alkyl substituted by halogen" denotes an alkyl group as defined above,
wherein at least one hydrogen atom. is replaced by halogen, for example CF3, CHF2, CH2F, CH2CF3,
CH2CH2CF3, CH2CF2CF3 and the like.  As usé# herein, the term "lower allcoxy substituted by
halogen” denotes a group wherein the alkyl residue is as defined above and which is attached via an
oxygen atom anghwherein % st on hydro atom is replaced by halogen. 5d The term
"allcyny!" standsggorrag ﬁé&g{% %ﬁfﬁlﬁoiﬁ%ﬁ%{ﬁ% &d hydrocarbon residue comprising a triple bond and up
to 7, preferably up to 4 carbon atoms, such as e.g. ethynyl or 2- propynyl. The term "halogen" denotes
chlorine, iodine, fluorine and bromine The term "cycloalkyi*is an alkylene ring, containing from 3 to 6
carbon ring atoms. The teon "aryl", relates tg,gR arg ¢ Rarbon ring such as to the phenyl or
naphthyl ring, preferably the phenyl ring. The ternY "heferoaryl" refers to an aromatic 5 to 6
memberedynanoLYaleEiRGPFFHRA0 membered bicyclic ring which can comprise 1, 2 or 3
heteroatoms selected from nitrogen, oxygen and/or sulphur, such as furyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, thienyl, isoxazolyl, oxazolyi?o&amazolyl, imidazolyl, pyrrolyl, pyrazolyl, triazolyl,
tetrazolyl, thiazolyl, isothia7olyl, thiadiazolyl, benzoimida%olyl, indolyl, indanyl, indazolyl,
benzothiazolyl, benzoisothiazoiyl, benzoxazolyl, benzoisoxazolyl, quinolinyl and isoquirtolinyL
- Preferred S yridinyl, pyrazolyl, pyrimidinyl, benzoimidazolyl, quinolinyl and

isoquinolin@)(:jf.té3 \EI\E}%%J)(%%%%@%@CT/EP2010/(1701)45 -6-  The teini "heterocycloalky!" refers to a
non-aromatic 5 to 7 membered monocyclic ring which cagzeamprise 1, 2 or 3 heteroatoms selected
from nitrogen, oxygen and/or sulphur, suﬂa as peﬁizigﬁidinyl, morpholinyl, pyrrolidinyl, .
[1.4]oxazepanyl, or thiommpholinyl. The temxp \q‘fmé‘éeut cally acceptable acid addition salts"
embraces salts with inorganic 5 and organic acids} such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric_acid. citric acid, foimi id, fumarig acigd, maleic acid, gcetic acid, succinic acid, tartaric
acid, methgﬁigéﬁﬁo%nilg g%%?%?{oﬁeﬁr%sdlﬂ%%%ﬁ%% %jerﬁn fhemes E’Jgn%e%cr%c%%% \efit Of the invention are
compounds of forfdsidcdyheredt iXisthR amebRis tbthinddigenpfarexanmielthedellawinge@mpounds:
(RS)'l'(A"gdﬁ}’tg??'s%‘F% I-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea |
-(3,4-Dichloro-phenyl)-344-(4-methyl-piperazin-1-y1)-phenylkurea (RS)- 1 -(3 ,4-Dichloro-phenyl)-3
-(4-pyrro lidin-3-yt-phenyl)-urea (RS)- 1 -(4-Chloro-phenyl)-3 -(4-pyrrolidin-3 -yl-phenyl)-urea 15 (RS)-
1 -Phenyl-3 -(4-9}/{&9&@&-; éy}f,gmlayc;lf)iw%;g?sy 1 -(2,4-Dichloro-phenyl)-3
-(4-pyrrolidin-3-y1-phenyl)-urea (RS)- 1 -(3-Chloro-phenyl)-3 -(4-pyrrolidin-3 -yl-phenyl)-urea (RS)- 1
-(4-Pyrrolidin-3-yl-phenyl)-3 -(4-trifluoromethyl-phenyl)-urea (RS)- 1 -(5-Chloro-pyridin-2-y1)-3 '
-(4-pyrrolidin-3-yl-pheny1)-urea 20 (RS)- 1 -(6-Chlero-pyittin-3-y1)-3 -(4-piperidin-3-yl-phenyfl-urea
(RS)- 1 -(5-Chloro-pyridin;2-y1)-3 -(4-piperidin-3-yl-phenyl)-urea (RS)- 1 -(5-Chloro-pyridin-2-y1)-3
44-(2-pyrro‘l‘i’1i|lt]1339?/%?1%51-8%@@‘ ea _
(RS)-1-(4-Ch|oro-phenyl)-344-(2-pyrro|idin-’?)qy-}f englkurea (RS)- 1
-(4-Chloro-phenyl)-344-(2-piperidin-3-yl-ethyl)$henylku 5
(RS)-1-(4-(Morpholin-2-yflpheny1)-3-(4-(trifluoromethyfiphenyOurea (RS)-
1-(4-Chlorgphe -gﬁgﬁé@fgbg{mglin-2-yf|phenyOurea (RS)-1-(4-(Morpholin-2-yflpheny1)-3-p-tolylurea
(RS)-1 -(6-Chloropyridin-3 -y1)-3 -(4-(morpho lin-2-yflphenyflurea
(RS)-1-(3-Chloropheny1)-3-(4-(morpholin-2-yflphenyOur, 0 (RS)-
1-(4-(Morpholin-2-yl)pheny0-3-m-tolyluregz ﬁ §;} /@R

Xy

. o
wherein the definitions are as described above, and

if desired, converting the compounds obtained into pharmaceuticatly acceptable acid

addition salis,

In a fourth aspect, there is provided a pharmaceutical composition comprising a compound as
defined above and a pharmaceutical acceptable carrier and/or adjuvant for use in the treatment
of depression, anxiety disorders, bipolar disorder, attention deficit hyp.eractivity disorder

(ADHL}), stress-related disorders, psychotic disordess, schizophrenia, neurological diseases,



(RS)- 1 -(2-Chloropheny1)-3-(4-(morpho lin-2-yflphenyOurea (RS)- 1 -(4-Methylbenzy1)-3 -(4-(morpho
lin-2-yflphenyOurea (R)- 1 -(4-(Morpholin-2- yprhenyO -3 -(4-(trifluoromethyl)phenyOurea or WO
2011/076678PCT/EP2010/070045 -7-

(S)-1-(4-(Morpholin-2-yOpheny1)-3-(4- (trlfluoromethyl)phenyDurea A further embodlment of the
invention ara camMPoOY R‘é%ewﬁﬁft‘?i@eéel%aa{%’é‘g;sﬁﬁﬁ%amﬁfmmar 5 disease, epilepsy, migraine
(RS)-N-(4-Pyrrolidin-3-yl- phenyl) -bénzamide 5 (RS)-4-Chloro-N-(4- pyrrol”dm- -yl-phenyl)- -benzamide
(RS)-N-(4epperiondpnavisHss by anioicHietdsihdirbstisgemplications, dyslipidemia,
(RS)-2,4-Richigra-hi-éde r@@ﬂﬁiﬁ(&ﬁ’ﬁﬁ@ﬁ@s@ﬁ%ﬁ'dﬁsorders and malfunction of body
(RS)-3-Chloro-N-(4-pyrrolidin-3-yl-p enyl) -benzamide

(RS)-4-CHfsracrage iomersipsin et - shplyepredpirseirigan,gnd cardiovascular |
(RS)-4-Chinipdd44-(1-ethyl-pyrrolidirt-3-y1)-phenylFbenzamide (RS)-4-Chloro-N[4-(pyrro lidin-3-ylo
xy)-phenyllbenzamide (RS)-5-Chloro-pyridine-2-carboxylic acid (4-pyn-olidin-3-yl-phenyl)-amide
(RS)-6-Chloro-pyridinBiB-sansosie \aid(4iasy reotennusdylaphefinet)ehenidir use as therapeutic active

(RS)-4-Ethmevahl=dpyrealidinndnildzhepyeklibanzamitedforders, bipolar disorder, attention deficit
(RS)-4-Propyl-N-(4-pyrrolidin-3- ﬁlﬁ?hen y1)-benzamide

(RS)-4- EWPN"(W@%F’GT&@ Bﬁéﬁffﬁﬁ@ﬁ“ﬁérﬂ}a‘éfdm psychotic disorders, schizophrenia,

(RS)-4-CyruasgdapyrsalidinBaypheny liberzamifedRSerative disorders, Alzheimer’s disease,
3,4-Dichlorq-N-(4-pyrrolidin-3-yl- phenyl) enzamige 4-Chloro- -(4 p| er|d|n 4-yl-phenyl)- -benzamide
20 (RS)- 43_@ % N‘—%ﬁa'ﬁ‘iﬁg} %‘lfllaﬁh SH aﬂg%%ﬁ?dgatmg 1sorder , diabetic complications, -
4-Chloro- &Hﬁpﬁlﬂpﬁﬁﬁ;dﬁs&r&ﬁph@@ﬁ:}g@&i@aﬂm@em and assimilation, disorders and malfunction of
4-Chloro- S)-4-fluoro-pyrrolidin hen lkbenzamide . i

(RS)-4-CR or%- 1 § %iljrréf’glnoé{ﬁg ’x?/r s%xh gﬁsy 26@ c:xrca tan rgythm, and cardiovascular
(RS)-6-Pytazalbii-yl-N-(4-pyrrolidin-3-yl-pheny1)- nlcotlnamlde 25

(RS)-6-Chloro-N-(4-piperidin-3-yl-phenyl)-nicotinamide
 (RS)-4-Chloro-2-filicr 8- (RERrBHcifs- BT ARER 1508 A AamRee (RS A Teri S pim R 8T 2T Boxy lic

acid (4- pupﬁrtﬁimtaxyiepm&hylﬁaammep(da& &a@h@mﬁ@%é&mﬂmimpqus&m)anmf}yl} benzamide
(RS)-Quinalin e 2 -C lic ac rroliding henyQ nollne 1-carboxylic
acid (4- py#o % a}e{rclii; %m. é{ﬁ g %‘;;#t I"{]at iggl;. ox I|c ac Streds-tetated

(4- pyrrol|dﬂins@'wsppﬁmhﬂ))HarhMQ%WQMGlpymdmengcaibbmadfdrkmson s disease,

(4-pyrrolid |- 4 henyh)-benzamide -8-
(RN b s ) ehsCu L B PR

6- |v|ethoxwmm@m@bzswﬁmn%sa&@r@@n&mmypﬁu@w%hﬁa&mm, disorders of energy

(RS)-3-ChigraiNfoRi Rﬁ@'g&%ﬂd’fmeﬂYﬁ&EQW@ﬁfumtmn of body temperature homeostasis,
(RS)-3,4-Dichloro-N-(4-piperidin-3 I phe ) benzamide 5

(RS)-4-Etidsepcyaiiisepiansl 3ijraes Z’@ﬁﬁg@dtovqﬁcu ar disorders,
(RS)-N-(4- Plperldx@&ad-}mﬂ&ﬂyﬂﬁe%mﬂumethyﬂ‘ ldenaagudaturated straight- or branched-chain

(RS)-4-Chloro-2-fluoro-N- eri |- phe -benzamide

(RS)4-ChiBFOR T BIRBIETER JrAdAy B ACTYY, Borsarie ALy b AI9By FARGRRE: Ecarborylc
acid (4- pyrbﬁim]n-ﬂ:yﬂphbw],)%émﬁﬂaﬂnﬂtmﬁ}ze Preferred alkyl groups are groups w1th 1 - 4 carbon
4-Chloro- NA%4 2-pyrrolidin-3-yl-ethyl)-phenylkbenzamide

(RS)-4- Chibfo-N44- -(2-piperidin-3-yl-ethyl)-phenylkbenzamide
4-Chloro-N4R)-4-fsipseidi Byl 4bh éeyh) “ereraaiicky | RsyoteChpropyidine- the aligo xssiduciors

[4-(2- Pyrropdfﬁlég;{b@&@wanbﬁ@w 9@%{9&1&8%%% degHeln:3-yl-phenyl)-4-propyl-benzamide 15
(RS)-5-Trifluoromethyl- t}/?ldlne 2 carboxy ic acid (4-piperidin-3-yl- phenyl) -amide

(RS)-5-Trifluoromfetiyrplpainete e oiger ey l(auag%qff&hyghy OB nJanosshigealkyl group as
(RS)-5-Triflugromethyl: %@%@#1@@&@%&9&6@;{%&@&9h@é&@czmspﬂaegbnaﬁy%ﬁﬁéca,

4-Chloro-N-14- ( rolldln 2-yl- etﬁgﬁ Sé%ébenzamlde
4-Chloro-N4 foRA % lietelagnd the like.
4-Chloro-N4S)- 4 mmmﬁﬁeatylﬂaH&@yl)i@@&zmxdﬁsubstlmted by halogen" denotes a group whﬂrem

(RS)-4-Chlgro rolidin-3-ylox ethyl Ikbe m
(RS)-4- Chl@’rﬁ ag‘(_ﬁ J%% 1(§4a§n e%h (S%/ eny S& #élg% AVi& an oxygen atom and wherein at

(RS)-3,4- Didﬁmaw&rd;gnoqndsmlmfﬁpyéqaidélni@%gmamlde (RS) -5-Chloro-pyridine-2-carboxylic acid
(4-morpholin-2-yl-phenyl)-amide 25 ( RS )-4-Chloro-N-(4-pyrrohcnyl)-bcnzamide
3,4-Dichloro-N-((R)-4-piperidin-3-y1-phenyl)-benzamide
(R)-3-Chloro-N-(4-(piperidin-3-Aphenyl)benzamide
3,4-Dichloro-N4S)-4-piperidin-3-yl-phenyl)-benzamide
(S)-3-Chloro-N-(4-(piperidin-3-AphenyObenzamide 30
(RS)-3,4-Dichloro-N44-(2-pyrrolidin-2-yl-ethy1)-phenylkbenzamide
(RS)-N44-(2-Pyrrolidin-2-yhethyl)-phenyl]-4-trifluoromethyl-benzamide

(BN A-Eliioro-NAA-(2-nvrralidin-2-vi-ethvD-phenvikhenzamide




-9- (RS)-4-Ethoxy-N44-(2-pyrrolidin-2-yl-ethyl)-phenylFbenzamide (RS)-5-Chloro-pyrazine-2-carboxylic
acid (4-piperidin-3-yl-phenyl)-am de (S)-6-Chloro-N-(4-(piperidin-3-yl)phenyl)nicotinamide
(R)-5-Chloro-N-(4-(piperidin-3-yl)phenyppicolinarni 5
(S)-5-Chloro-N-(4-(piperidin-3-yl)phenyl)picolinamide
(RS)-4-Chloro-N-(4-(2-(piperidin-2-ypethyl)phenyl)benzamide
(RS)-5-Ethoxy-N-(4-(2-(pyrrolidin-2-yDethyl)phenyl)picolinamide
(RS)-N-(4-(2-(PipEridier2-\yhathyl) ey fpe (rifligbterethypbenzasdibedrocarbon residue

(RS)-3,4-Di -N-(4-(2-(pipReridip-2-ypet amide 1 )

(RO N (3 o e i e RS s, such a . sty o -
(RS)-N-(4-praperidin-3-y1)pheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide
(RS)-5-Ethoxy-pyriding-2-¢araoxylig-acids (BiRgridinsiey hRBRRY N2 bidGuine.
(RS)-4-Methyl-N-(4-(pyrrolidin-3-yOphenyObenzamide o _
(RS)-4-MethyI-N-%ﬁl-e( BRrieNRRNYbhisRA ks amTige. pentaining from 3 to 6 carbon ring atoms.
(RS)-4-Methoxy-Nnd-<piperdindv@phanyhoanzarpide fRE)NutA-AMerahoirR ndrhsaylbenzamide
(RS)-4-Meth%§N- 4-&mﬂ§?§din-2-yOphenyObenzamide

(RS)-4-MetREXSARE (4 Slitf2-yOphenypbenzamide
(RS)-N-(4-(Piperitiin-@:yOhhenyd)B(&2 Adrifiupsaetho 3ydpicobraraigte iéhocyclic ring or 9 to 10

(RS)-4-(benzyloxy)s Cg} ‘morphalin:-2-yl)phen J%b nza 'd&ecé _
(RS)-6-chI(r)nr“%¥ﬁ‘-”(>é.)[-](l?r)lrl1 D C()rﬁnr%y?])}l‘)%hcexﬁ?yca%}é A ia%‘g( groatoms selected from nitrogen,
2-(4-(6-cyanoaieotinamiat)ipkre sydineiohd Linzdiuyh, olptedidenyl, pyrimidinyl, pyrazinyl, thienyl,
(R)-4-Methyl-N-(4- iN:-2:y Y m . e
( S)-4-Met%é%ﬁ%ﬁg%ﬁgﬁﬁ%ﬁ%ﬁgﬁ’y%%w %lyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl,
(RS)-4-EtHER5uReg bl rdaiinenity. 2 baparmdsehdaintiglyl, indanyl, indazolyl, benzothiazolyl,
(RS)-4-EthydeDhsd-(monmnolinns hengam inoki tsoquinoli
(R)-4-ChIoro-3-methox%o-%%}%8?é%ﬁl iﬁ}%'%yl) heny%%énq_zuénrﬁi%%y} and isoquinolinyl. Preferred
(S)-4-ChlofSt &S ARBRYPREA R Er S 4AN e RYOB&RH 2 Bhgazomidazolyl, quinolinyl and
(R)-3-Chloterdi:mmeathaxy-N-(4-(piperidin-3-yOphenyl)benzamide 30
(S)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yOphenyl)benzamide
(R)-N-(4-(Pyrrolidin-3-Apheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-N-(4-(Pyrrolidin-3-yl)pheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide (RS)-
4-(4-Chlorophenoxy)-N-(4-(morpholin-2-yl)phenyl)benzamide -10-
(R)-6-Chloro-N-(4-(morpholin-2-yOphenyOnicotinamide
(S)-6-Chloro-N-(4-(morpholin-2-yDphenyOnicotinarnide
(RS)-3-chloro-N-(4-(morpholin-2-yOphenyObenzamide (RS)-
5-chloro-N-(4-(morpholin-2-yOphenyOnicotinamide 5 (RS)-Methyl
44(4-(4-(morpholin-2-yOphenylcarbamoyDphenoxy)methyDbenzoate (RS)-Methyl
2-chloro-4-(4-(4-(morpholin-2-yephenylcarbamoyOphenoxy)benzoate (RS)-
4-Cyclopropylmethoxy-N-(4-morpholin-2-yl-pheny1)-benzamide
(RS)-4-(Methylthio)-N-(4-(morpholin-2-yOphenyObenzamide
(RS)-2-Chloro-N-(4-(morpholin-2-yOphenyOisonicotinamide 10
(RS)-5,6-Dichloro-N-(4-(morpholin-2-AphenyOnicotinamide (RS)-
4-(2-Chloromethy1-3-hydroxy-2-methyl-propoxy)-N-(4-morpholin-2-yl-pheny1)- benzamide
(RS)-2,6-Dichloro-N-(4-(morpholin-2-yOphenyQisonicotinamide
(RS)-N-(4-(Morpholin-2-yOpheny0-6-(2,2,2-trifluoroethox3r)nicotinamide 15
(R)-N-(4-(Piperidin-3-yl)pheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-N-(4-(Piperidin-3-yOpheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-3-Chloro-4-methyl-N-(4-(piperidin-3-yOphenyObenzamide
(S)-4-Chloro-3-methyl-N-(4-(piperidin-3-yOphenyObenzamide
(S)-3,4-Dimethyl-N-(4-(piperidin-3-yOphenyObenzamide 20
(R)-4-Chloro-2-fluoro-N-(4-(morpholin-2-yOphenyObenzamide
(S)-4-Chloro-2-fluoro-N-(4-(morpholin-2-yOphenyObenzamide (RS)-
N-(4-(Morpholin-2-Apheny0-2-phenylthiazole-5-carboxamide (RS)-
N-(4-(Morpholin-2-yepheny0-2-phenylthiazole-4-carboxamide
(S)-N-(4-(Piperidin-3-yOpheny1)-3-(trifluoromethyObenzamide 25
(S)-4-(Methylthio)-N-(4-(piperidin-3-yOphenyObenzamide
(S)-4-(Ethy1thio)-N-(4-(piperidin-3-y1)phenyl)benzamide 5-Chloro-pyrazine-2-carboxylic acid
((S)-4-piperidin-3-yl-phenyl)-amide 5-Chloro-pyrazine-2-carboxylic acid
((R)-4-piperidin-3-yl-phenyl)-amide (S)-N-(4-(Piperidin-3-yOpheny0-6-(trifluoromethyDnicotinamide 30
(S)-6-Methyl-N-(4-(piperidin-3-yl)phenyOnicotinamide

(DA (Mathvithio-N-(A-(ninaridin-2-vvDNnhenvvOnicotinamide



5 (S)-5-(Methylth io)-N-(4-(piperidin-3-yflphenyl)pyrazine-2-carbo x amide
(S)-3-(Methylthio)-N-(4-(piperidin-3-yflphenyl)benzamide (R)-3,4-Dimethyl-N-(4-(pip
eridin-3-yflphenyObenzamide (R)-N -(4-(Piperidin-3-yflpheny1)-3-(trifluoromethyDbenzamide
(R)-3-Ch|oro-‘f<|(-}¥i(zt#|03f8?180 lin-2-yl)phenyflbenzamide 10 PCTIEP3010/070045
(S)-3-Chloro-N-(4-(morpholin-2-yflphenyObenzamidg_(R)-N-(4-(Piperidin-3-yflp
heny1)-6-(trifluoromethyOnicotinamid e (R)-4-(Methylthio)-N-(4-(morpholin-2-yflphenyflbenzamid e
(S)-4-(Methylthio}N-(4nimesphR {ledivdiPhery) RenZamidsnatic 5 to 7 membered monocyclic ring
(R)-N-(4-(Morpholin-2-yflpheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide 15 (S)-N-(4-(Morpho
lin-2-Aph e‘ﬁk}’fﬁé@?ﬁ?ﬁpﬁ‘ﬁﬁdo ﬁﬁo@@fﬁ?@&iﬂ%ﬁﬁ}%ed fiom nitrogen, oxygen and/or sulphur, such as
(R)-2,6-Diphpeteiy( 4 {peadhholinciptidpnenylisefdeinamifieazepanyl, or thiomorpholinyl.
(S)-2,6-Dichloro-N-(4-(maqrpholin-2-yflghenyflisonicotinamide " 1 :

(RS 2-Chioro-6- Sy PN TN 5D T R ST RS YRR
lin-2-yBphamy/Hmnzaamidie 200 $) M-dEtrbigridadid; (mtokphadine @y Gphddyblrenaride {RB)ic
3-Methyl-l§!-{é-@mgr halin-#- Qben ide ):Na(4-(Marphalin-2-yfloheny1)-6-(pyrrolidin- 1
-yOnicotinaCm ide (R% 8 NQ%‘?&%@?&%H@?%Z%‘%&%@ t@#ﬁ’lﬁ%ﬁ%ﬁé@ﬁﬁﬁé&%ﬁi%g%/ig)lg%g%
(S)-2,6-DistliomioNcid- (pipbransuBipkeityfidshecdinamide 25
(S)-2-Chloro-6-methyl-N-(4-(piperidin-3-yflphenyl)isonicotinamide
(R)-N-(4-(Morpho|in-Z@/&phenyl)-6-(trif|uoromethyDnicotinamide S)-N-(4-(Morpho
|in-2-yOphenyI96@(‘FﬁT mm?ﬁimﬁﬁﬁﬂ@ée compounds of formula I, wherein X is NR’ and R’ is
(R)-21@hloraterseetivd MNathp(enacabalindgyfphgsyRisonicotinamide

(S)-2-Chloro:6- I-N-(4-(mqrpho lin-2-yflphenyflisgnicotjnamide 30
(RS)-N-(4%&%&“rb?§$ﬁ¥%’%6ﬁ(é%§ﬁ%ﬁ p@.gagngmﬁ i3 éyﬁéQ ?é‘gbd}i’&'?&mide (S)-N-(4-(Pip eridin-3 -yen
heny1)-6-pripyiDchiamide; (B p-64=thyhdih((ipperidin-gyfipheivlyaicotirtamide
(RS)-N-(4-(Mor. [N=@2- enyl)r 1 -phenyl- 1H-pyrazo le-3 -carboxamide -12-
(RS)-z-Etﬁ%giﬁ?%%r#‘é%ﬁoﬂ%@ﬁ%ﬁg%(}Yi‘fé%ﬁ%?dﬁF?fr%%‘éyg ures
(S)-4-ChIdRsS2- ddo RNigrp-(phesrphatitt ytiphdingd)benkenypiterea
(S)-Ni&4- (L0 gy M )2 3¢ nzamide

164 %@Oﬁzﬁﬁ%gw%ﬂ%@% Byphirahenzal

3-Ch|oro-Né‘% 4(2S,6S)-6-methylmorpholin-2-yflphenyl)benza ide 5

(R)-4-ChISRS L R HeHPRepO ez Mg st pheny-urea
gR():-El-ChIq;ig}\?(z&%(mg)mlgﬁe%%%zﬁt(aw%l_ i%%@?myﬁmlf()t—)urea y
-Chloro-N44-((2S,5S)-5-methyl-morphalin-2-y1)-phenylkbenzamide or
3-ChIoro-%ﬁhﬁz@éﬂj@%&%—?ﬂ%‘?ﬁﬁafgzjfi?él)‘%ﬂ@ﬁ KERPIWNERE2 10A further embodiment of the
invention &R soxpOURds;patidirel y0)i8-{UGHROIHD-3 fol-xarmiplerca

(RS)-{4-P idin-3=yl-phenyl)-carbamic acid phenyl ester -(4-Pyrrolidin-3-yl-phenyl)-carbamic
acid éﬁ‘lu&%- 'gé 6{/ éllst%)r_ ggﬁ?%%&@ﬁ%%ﬁ%%&%ﬁ %gglgérr%?c acid 4-chloro-phenyl ester 15
(RS)-(4-PyRBlidits I hlphenyitjrearpadict o dd{-Hydbmhahdnyiethyl ester

(RS)-(4-Pyradidins 3y isphenydi-carbamig acid 4-fluaro-her A1
(RSP e o e
(RS)-(4-PyR SIS NPICRRAT b i BETED S-S Hnahyy otigh ecter

(RS)-(4-Pyrplidin=3:MbR8 ) 5ahamic,aeiddald-Hiflugromethvi-pheny0-ethyl ester 20
(RS)-%4-Pﬁ{g}lidin-S-IéIF-)phenyl)-carbamic acid 2-(3-trifluoromethyl-phenyl)-ethyl ester

(RS)-(A-PiRrolidiv?d Y epmaiPnzadmimd atid Sl mmsBre BREN - thy 1 ester

(RS)-(4-PyRsjidin-8¢iphpyhyhasharnicoasid 12-Z-iflhergmeshoxy-phenyl)-ethyl ester

(RS)-(4-Pyn:plidin-3-yl-pheny-catbami id 2-(3,4-dichloro-phenyfl-ethyl ester

(RS)-(4-Py(?r{o%fgﬁre-%g%cbpﬁr}é%%%ﬁkgﬁn%qggg [ ?ﬁ@m-chIoro-phenyl)-ethyl ester 25

(RS)-(4-PyRBlidie 3 plghpnydicarpbhicidom Pheliciardppbeyiyiepropyl ester

(RS)-(4-P 1din 3yl arbami Id:indan:2- (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic

acid (RS)-XLI{( -%r?ﬁcﬁoyilggﬁefnykli} %,@ﬁ%@?gg?hgywﬁgr&%ﬁgﬁZ,3-Dihydro-1H-inden-2-y1

4-(pri€rid iR 8y il e r{eeakpirnitd ip rprtfiuprieddetate. 30
(RS)-1-(2-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyDurea
(RS)-1-(4-Methylbenzyl)-3-(4-(morpholin-2-ylyphenylurea

(R)-1-(4-(Morpholin-2-ylyphenyl)-3-(4-(trifluoromethylyphenylurea or



A further embodiment of the invention are compounds, wherein X is -O(CHR")g-, for example
(S)-2-(4-Chlorophenoxy)-N-(4-(piperidin-3-yflphenyflacetamide or WO
2011/076678PCT/EP2010/070045 -13- (S)-4-chlorobenzyl 4-(piperidin-3-yl)phenylcarbamate. A
further embodiME&H 87 invention are compounds, wherein X is-CHR'-, ?é:"ré@ggmﬁ%mms
(RS)-2-(4-Chloro-phenyl)-N-(4-pyrrolidin-3-yl-phenyly-acetamide
(RS)-N#RS)-4-Pyrrolidin-3-yl-pheny1)-2-(3-trifluoromethyl-phenyl)-propionamide or 5

(RS)-N-(4 Ryl fhphenstloReuupramrioricDspyLprgelonamide. A further

embodiment of the invention are compounds, wherein X is-CH2CH2-, for example
(RS)-3-(2-Chloro-pheny1)-N-(4-pyrrolidin-3-yl-phenyl)-propionamide or 10
(RS)-3-(4-Chlorosphieiy yhbédipiae idinsnl-prienyid-wiapanamide: GamnoundsOfiberrupid-A 15
uheren MR RIS8eL g Sl 2l CEi20 O heterorycloly ptonaly subtved o
cycloakkyl {RBietddyioloaNsid; orisliaiyt by hgtiengbribnadherizin the aromatic rings are optionally
S e M AR AT oo, Teteoant 9, Oces
_CHR"-, -((R3»RydeDishiRtie- Nydrogenlisitcndrmitiyy])-benzamide
(RS)-3-Chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(R8)-4-Chloro-N-{4-(1-methyl-pyrrolidin-3-yl)-phenyl]-benzamide
10 (RS)-4-Chloro-N-[4-(] -ethyl-pyrrohidin-3-yl)-phenyl}-benzamide
(RS)-4-Chloro-N-[4-(pyrrolidin-3-yioxy)-phenyl]-benzamide
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
(RS)-6-Chloro-pyridine-3-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
(RS)-4-Ethoxy-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
15 (RS)-4-Propyl-N-(4-pyrrolidin-3-yl-phenyl}-benzamide
(RS)-4-Ethyny!-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS)-4-Cyano-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS)- 3,4-Dichloro-N-(4-pyrrolidin-3-yl-phenyi)-benzamide
4-Chloro-N-(4-piperidin-4-yl-phenyl)-benzamide
20 (RS)-4-Chloro-N-(4-piperidin-3-yl-phenyl}-benzamide
4-Ch10ro-N~(44piperazin»}‘-yl-pheny})-benzamide
4-Chloro-N-[4-((3RS,4RS)-4-fluoro-pyrrolidin-3-yl)-phenyl]-benzamide
(RS)-4-Chloro-N-{3-(pyrrolidin-3-yloxy)-phenyl]-benzamide
(RS)-6-Pyrazol-1-yI-N-(4-pyrrolidin-3-yl-phenyl)-nicotinamide
25  (R8)-6-Chloro-N-(4-piperidin-3-yl-phenyl)-nicotinamide
(RS)-4-Chloro-2-fluoro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide
(RS)-4-Chloro-N-[4-(4-methyl-morpholin-2-y1)-phenyl]-benzamide
{RS)-Quinohre-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
30 (RS)-Isoquinoline-1-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
(RS)-4-Chloro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yi-phenyl)-amide
(RS)-5-Bromo-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
(RS)-2-Fluoro-4-methoxy-N-(4-pyrrolidin-3-yl-phenyl)-benzamide



R"is hydrogen, lower alkyl, lower allsoxy, is 0, 1 or 2; 30 or a pharmaceutically suitable acid addition
salt thereof are further an embodiment of the invention. WO 2011/076678PCT/EP2010/070045 -14-

The present compounds_of formula 1 and their pharmaceutically acceptable salts can be
methods knotWR Hlﬁq‘gﬁaﬁ&? for example, by processes described below, whitH B?&%‘é‘é‘? s
cleaving off the N-protecting group from compounds of formula 0

%

repared by
prises 5a)

to a compound of formula 10

Whereinis a heterocyclic group selected from piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl or

thiomorph@imym@ﬁpiﬁw@miﬁ@@pgmg,ﬁgqugﬁﬁeg{gqgf@rah&(@qig@gnwgand if desired, converting

the compounds obtajned into pharmaceutically acceptable acid addition salts, or 15b) reacting a

compound SRR IR RSB o THEPSFYSmENd Poria s iBpatmacsr tsimida 2H

10

I35

20

25

30

(RS)-3-Chloro-N-(4-piperidin-3-yl-phenyl)-benzamide
(R8)-3,4-Dichloro-N-(4-piperidin-3-yl-phenyl)-benzamide
{RS)-4-Ethoxy-N-(4-piperidin-3-yl-phenyl)-benzamide
(RS)-N-(4-Piperidin-3-yl-phenyl)-4-trifluoromethyl-benzamide
(RS)-4-Chloro-2-fluoro-N-(4-piperidin-3-yi-phenyl)-benzamide
{RS)-4-Chloro-N-(4-pyrrohdin-2-ylmethyl-phenyl)-benzamide
(RS)-1-Chloro-1soquinoline-3-carboxylic acid (4-pyrrohdin-3-yl-phenyl)-amide
(RS)- 4-Chloro-N-[4-(2-pyrrolidn-3-yl-ethyl}-phenyt]-benzamide
(RS)-4-Chloro-N-[4-(2-piperidin-3-yl-ethyl)-phenyl]-benzamide
4-Chloro-N-((R)-4-piperidin-3-yl-phenyl)-benzamide
(RS)-5-Chloro-pyridine-2-carboxylic acid [4-(2-pyrrolidin-3-yl-cthyl)-phenyl]-amide
(RS)-N-(4-Piperidin-3-yl-phenyl)-4-propyl-benzamide
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyi)-amide
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid {(4-morpholin-2-yl-phenyl}-amide
(RS)- 4-Chloro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyt]-benzamide
4-Chloro-N-((R)-4-morpholin-2-yl-phenyl)-benzamide
4-Chloro-N-({S)-4-morpholin-2-yl-phenyl)-benzamide
(RS)-4-Chioro-N-[4-{pyrrolidin-3-vioxymethyl)-phenyl]-benzamide
(RS)-4-Chloro-2-fluoro-N-(4-morpholin-2-yl-phenyl)-benzamide
(RS)-3,4-Dichloro-N-(4-morpholin-2-yi-phenyl)-benzamide
(RS)-5-Chloro-pyridine-2-carboxylic acid {(4-morphoiin-2-yl-phenyl}-amide
(RS)-4-Chloro-N-(4-pyrrolidin-3-ylmethyl-phenyl)-benzamide
3,4-Dichloro-N-((R)-4-piperidin-3-yl-phenyl)-benzamide
(R)-3-Chloro-N-(4-(piperidin-3-ylphenyl)benzamide
3,4-Dichloro-N-((S)-4-piperidin-3-yl-phenyl)-benzamide
(S)-3-Chloro-N-(4-(piperidin-3-yl)phenyl)benzamide
(RS)-3,4-Dichioro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide
{RS)-N-[4-(2-Pyrrolidin-2-yl-ethyl)-phenyl]-4-trifluoromethyl-benzamide
(RS)-4-Fluoro-N-[4-(2-pyrrolidin-2-yl-cthyl)-phenylj-benzamide
{RS)-3-Chloro-N-{4-(2-pyrrolidin-2-vl-cthyl)-phenylj-benzamide



RN O wherein X is a bond or -CH2- and the other definitions are as described above, or WO
2011/076678PCT/EP2010/070045 -15- if desired, converting the compounds obtained into
pharmaceutically acceptable acid addition salts or c) reacting a compound of formula 5 with a
compound o fGMHL T Z compound of formula 0 10 wherein the definitidifS 4 4889¢Fibed above,
and if desired, converting the compounds obtaingd into pharmaceutically acceptable acid addition
salts. The preparation of compounds of formula | of the present invention may be carried out in 15

sequential g LoNEsIeN SYNtEUS JRMIES. PYAIDES 11hecompaunds of the invention are shown in
the foIIowi&&fchemefl-li rgngyilr?the des}giptigﬁﬁcﬁ%’gi&fs ecific examples. The skills required for

carrying ol the febletmarrisorfiReeaHlisrarid (Eainard provlekeard-RAsdn to those skilled in the art.
The substiglenishasnd-Ndicesipsatis gy iphgwing desaiiption of the processes have the significance

be manurAeNTa i hs AT v BURTH B 1 Biods given n tne examples o by analogous
methodls. Apprditate Xe@icliapecdnditighgHaryixedotinicid reaction steps are known to a person
nowever, Qe r A AR R e AR E Tty e sequence of reaction
steps can B fredlhosyditd et -Grarthdimatditaiy Bpbesithpicotramaleially available or can be prepared
D e epsesnip s e LTl e elrres i n e
(RS)-3,4-Dichloro-N-(4-(2-(piperidin-2-yl)ethylphenyl)benzamide
10 (RS)-4-Ethynyl-N-(4-(2-(piperidin-2-ylyethyD)phenylYbenzamide
{RS)-N-(4-(Piperidin-3-yDphenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
{RS)-5-Ethoxy-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl}-amide
{RS)-4-Methyl-N-{4-(pyrrolidin-3-yl)phenylbenzamide
(RS)-4-Methyl-N-(4~(piperidin-3-yl)phenyl)benzamide
15 (RS)-4-Methoxy-N-(4-(piperidin-3-yl)phenylbenzamide
{RS)-N-(4-(Morpholin-2-yDphenyl)benzamide
(RS)-4-Methyl-N-(4-(morpholin-2-yl)pheny)benzamide
(RS)-4-Methoxy-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)-N-(4-(Piperidin-3-ylyphenyl)-5-(2,2,2-trifluoroethoxy)picolinamide
20 (RS)-4-(benzyloxy)-N-(4-(morpholin-2-yhphenylybenzamide
(RS)-6-~chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide
(RS)- 2-(4«6-cyanonicotinamido)phenyymorpholin-4-ium chloride
(R)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide
(S5)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide
25 (RS)-4-Ethoxy-N-{4-{morpholin-2-yl)phenyl)benzamide
(RS)-4-Ethyl-N-(4-(morpholin-2-yl)phenyl)benzamide
(R)-4-Chloro-3-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide
(8)-4-Chloro-3-methoxy-N-(4-(piperidin-3-yl)phenylibenzamide
(R)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide
30 (8)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yljphenyl)benzamide
(R)-N-(4-(Pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-N-(4-(Pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluorocthoxy)nicotinamide
{RS)- 4-(4-Chlorophenoxy)-N-(4-(morpholin-2-yl}phenyl)benzamide



GENERAL PROCEDURE for X being NRI or -CH2K1H- -16- PCT/EP2010/1170045 Scheme 1 2
R-X==02 03 for example using: The substituents are as described above and X is N or -CH2NH-. 5
Step A: Urea formation can be accomplished by a coupling reaction between an amine 3 and alkyl or
awl is'ocyanavéoc%)mggﬁéﬁas 2 in halogenated solvents such as dichlorome?ﬁgﬁ%‘?%(}lﬂl%)%%hIoroethane
or ethereal solvents such as diethyl ether, dioxane,;HF, DME or TBME, optionally in the presence of
a base such as triethylamine or N,N-diisopropylethylamine.

{R)-6-Chloro-N-(4-(morpholin-2-ylphenyDnicotinamide
(§)-6-Chloro-N-{4-(morpholin-2-yl)phenyDnicotinamde
(RS)-3-chloro-N-{4-(morpholin-2-yl)phenyl)benzamide
(RS)- 5-chloro-N-(4-(morpholin-2-yl)phenyhnicotinamide
5 (RS)-Methyl 4-((4-(4-(morpholin-2-yDphenylcarbamoyl)phenoxy)methyl)benzoate

(RS)-Methyl 2-chloro-4-(4-(4-(morpholin-2-yl)phenylcarbamoylphenoxy)benzoate
(RS)- 4-Cyclopropylmethoxy-N-(4-morpholin-2-yl-phenyl)-benzamide
(RS)-4-(Methylthio }-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)-2-Chloro-N-{4-(morpholin-2-ylphenyljisonicotinamide

10 (RS)-5,6-Dichloro-N-{(4-(morpholin-2-yl)phenynicotinamide
(RS)- 4-(2-Chloromethyl-3-hydroxy-2-methyl-propoxy)-N-(4-morpholin-2-yl-phenyl)-
benzamide
(RS)-2,6-Dichloro-N-(4-(morpholin-2-yhphenyhisonicotinamide
(RS)-N-(4-(Morpholin-2-yDphenyD)-6-(2,2,2-trifluoroethoxy)nicotinamide

13 (R)-N-(4-(Piperidin-3-yl)phenyl)-6-(2,2,2-trifluorocthoxy)nicotinamide
(8)-N-(4-(Piperidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-3-Chloro-4-methyl-N-(4-(piperidin-3-yl)phenyl)benzamide
(8)-4-Chloro-3-methyl-N-(4-(piperidin-3-yl)phenyl)benzamide
(8)-3,4-Dimethyl-N-{(4-(piperidin-3-yDphenyh)benzamide

20 (R)-4-Chloro-2-fluoro-N-{4-(morpholin-2-yl)phenyl)benzamide
(8)-4-Chloro-2-fluoro-N-(4-(morpholin-2-yhphenybenzamide
(RS)- N-(4-(Morpholin-2-yhphenyl}-2-phenylthiazole-5-carboxamide
(RS)- N-(4-{Morpholin-2-yl)phenyl)-2-phenylthiazole-4-carboxamide
{S)-N-{4-(Piperidin-3-yl)phenyl)-3-(trifluoromethyl)benzamide

25 (S)-4-(Methylthio}-N-(4-(piperidin-3-yl)phenylibenzamide
(5)-4-(Ethylthio)-N-(4-(piperidin-3-yl)phenylybenzamide
5-Chloro-pyrazine-2-carboxylic acid ((S)-4-piperidin-3-yl-phenyl)-amide
5-Chloro-pyrazine-2-carboxylic acid ((R)-4-piperidin-3-yl-phenyl)-amide
(S)-N-(4-(Piperidin-3-yl)phenyl)-6-(trifluoromethyl)nicotmamide

30 (S)-6-Methyl-N-(4-(piperidin-3-yDphenylnicotinamide
(S)-6-(Methylthio)-N-(4-(piperidin-3-yDphenyhnicotinamide
{RS)-6-Ethoxy-N-(4-(morpholin-2-yl)phenyDnicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-2-phenyloxazole-4-carboxamide



10 Examples of appropriate amines 3 include N-protected pyrrolidine derivatives such as 3-a [CAS
908334-28-1] and 3-f [CAS 889947-54-0], piperidine derivatives such as 3-b [CAS 875798-79- 1], 3-c
[CAS 170011-_57-1;11?nd 3-g [CAS 908334-26-9], piperazine derivatives such as 3-d [CAS
170911-92-9Ph M87ptBline derivatives such as 3-e [CAS 1002726-96-6]C MER010/070045
2011/076678PCT/EP2010/070045 -17- Preferred copditions are in dichloromethane at room
temperature for 3 hours. Step B: Removal of the BOC N-protecting group can be effected with mineral

acids such@s\HG 400 B4 Qrerganicagl G( 2COOH. HOAc or
p-toluenegﬁmggg%%ﬁ%nl\%n?s Eﬁf}] %S(Q CHZ@S%%%@%%E%%&%%%# gréL H20 at0to 80 C. 5

Preferred SohaifisreoedipmenitinibxAnbeanbirreing-6cabsvemilint. SeHEHaroaEgatR being -0- or
-Cl-12-0- 42N Rz doN-B1-Bifefarba ypte mommmatipamide rexamptadssiegiaihe Sugstituents alreha-z 1
described ve and X is a -0- ar, -CH20-. N ON Step A: Carbamate formation can be accomplished by
a coupling(%gg;é%ﬁﬂﬁjé% 4é@‘£ﬁrm'$éy§@?‘?&5§%§%%ﬂﬁ chlorofoimate compounds 5 in halogenated

solventfs s(RRsadditipldriopettirameridiz-tighioroethane bk charbat saldents such as diethyl ether,
doane, T PG SIRNE ) U AL oL vethamine o

(R)-3,4-Dimethyl-N-(4-(piperidin-3-yl)phenyDbenzamide
(R)-N-(4-(Piperidin-3-yl)phenyl)-3-(trifluoromethyl)benzamide
(R)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)benzamide

10 (5)-3-Chloro-N-{(4-(morpholin-2-yDphenyl)benzamide
(R)-N-(4-(Piperidin-3-yhphenyl)-6-(trifluoromethyl)nicotinamide
(R)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenylybenzamide
(S)-4-(Methylthio)-N-(4=(morpholin-2-yl)phenyl)benzamide
(R)-N~(4~(Morpho1in-2—y1)phenyl)-6—(2,2,2-tfiﬂuorocthoxy)nicotinamidc

15 (S)-N-{(4-(Morpholin-2-ylyphenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide -
(R)-2,6-Dichloro-N-(4-(morpholin-2-yD)phenyl)isonicotinamide
(8)-2,6-Dichloro-N-(4-(morpholin-2-yl)phenyl}isonicotinamide
(RS)-2-Chloro-6-methyl-N~(4-(morpholin-2-yl)phenyl)isonicotinamide
(R)-4-Ethoxy-N-(4-(morpholin-2-yD)phenyDbenzamide '

20 (S)-4-Ethoxy-N-(4-(morpholin-2-yhphenyl)benzamide
(RS)- 3-Methyl-N~(4-(morpholin-2-yl)phenyl)benzamide
(RS)-N-(4-(Morpholin-2-yD)phenyl)-6-(pyrrolidin- [ -yl)nicotinamide
(RS)-N-(4-(Morpholin-2-ylyphenyl}-2-(trifluoromethyl)isonicotinamide
(S)-2,6-Dichloro-N-(4-(piperidin-3-yl)phenylisonicotinamide

25 (S)-2-Chloro-6-methyl-N-(4-(piperidin-3-yDphenyl)isonicotinamide
(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyhnicotinamide
(S)-N-(4-(Morpholin-2-yl)phenyD-6-(trifluoromethyl)nicotinamide
(R)-2-Chloro-6-methyl-N-(4-(morpholin-2-yhphenyl)isonicotinamide
(S)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phenyl}isonicotinamide

30 (RS)-N-(4-(Morpholin-2-yl)phenyl)-2-(pyrazin-2-yl)thiazole-4-carboxamide
(8)-N-(4-(Piperidin-3-yD)phenyl)-6-propylnicotinamide
(S)-6-Ethyl-N-(4-(piperidin-3-yl)phenyl)nicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-1-phenyl- 1H-pyrazole-3-carboxamide



WO 2011/076678PCT/EP2010/070045 -18- appropriate amines 3 include N-protected pyrrolidine
derivatives such as 3-a [CAS 908334-28-1] and 3-f [CAS 889947-54-0], piperidine derivatives such as
3-b [CAS 87@§§679-]é ;%—c [CAS 170011-57-1] and 3-g [CAS 908334-26-%9%\,@§erazine derivatives
such as 3-d [ 1]7’?.) _ri -92- 9] and morpholine derivatives such as 3-e | 6%%%@6-6]. 5
Preferred conditions are triethylamine in THF at room_temperature for 18 hours. Step B: Removal of
the BOC N-protecting group can be effected with mineral acids such as HC1, H2SO4 or H3PO4 or

organic agirls)suehhas RGO 2@ PRy IHQALhRrMalvenesulfonic acid in solvents such as
CH2012,§2§@,1TH|§,. e%%tggOH Oé H20 atIOé]o 8%&3 Pra?lg%red conditions are 4N HCL1 in dioxane
and THF P80 E & AgIe 10 S REmEcY ot X BAHY LESHRFER -X Cl + 05-1 3 1 A Urea Formation
for examp(8)ushidr( IWO20i1207260 18RO T)BER20L0B7IE048: 19- cm The substituents are as described
above andis 4 REIstoqYEaakel arauR, WIch Bay,contain some further heteroatoms such as N, S or 0.
5  (R)-4-Chloro-N-(4-(morpholin-2-yhbenzyl)benzamide
(R)-6-Chloro-N-(4-(morpholin-2-y)benzyl)nicotinamide
3-Chloro-N-[4-((25,55)-5-methyl-morpholin-2-y{)-phenyl]-benzamide or
3-Chloro-N-[4-((28,5R)-5-methyl-morpholin-2-yl)-phenyl]-benzamide.

10 A further embodiment of the invention are compounds, wherein X is -(CHR")-O-, for
example
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid phenyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4-fluoro-phenyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4-chloro-phenyl ester

15 (RS)-(4—Pyrr01idin—3»y1mphényi)-carbamic acid 2-(4-ﬂuoro-phenyi)—ethy1 ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4-fluoro-benzyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-chloro-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-chloro-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-trifluoromethyl-phenyl)-ethyl ester

20 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-trifluoromethyl-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(2,5-difluoro-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-trifluoromethoxy-phenyl)-ethyl ester
(RS)~(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3,4-dichloro-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl}-carbamic acid (RS)-1-(4-chloro-phenyl)-cthyl estér

25  (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 3-(4-chloro-phenyl)-propyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid indan-2-yl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid (RS)-1-(4-chloro-pheny)-2,2,2-trifluoro-ethyl
ester or
{S)-2,3-Dihydro-1H-inden-2-yl 4-(piperidin-3-yl)phenylcarbamate 2,2,2-trifluoroacetate.

30

A further embodiment of the invention are compounds, wherein X is -O(CHR ), for

example

(S)-2-(4-Chlorophenoxy)-N-(4-(piperidin-3-yl)phenyl)acetamide or



Step A: Urea formation can be accomplished by a coupling reaction between an amine 3 and 5 alkyl or
aryl chlorofolutamide compounds 5-1 in halogenated solvents such as dichloromethane or

1,2-dich|oroe%g§1%ﬁm§real solvents.such as_diethyl ethelr., dioxane, T C%@%‘% E in the
presence of an organic base such as triethylamine or N,N-diisopropylethylaminc. Examples of

appropriate amines 3 include N-protected pyroliding 8lerivatives such as 3-a [CAS 908334-28-1] and
3-f [CAS 889947-54-0], piperidine derivatives such as 3-b [CAS 875798-79- 10 1], 3-c [CAS
170011-578)}Hasido3egd@AS 908884126 A phipetaaiberderivatives such as 3-d [CAS 170911-92-91 and

morpholine degv% ?ér%'&cﬁt% 38 E@f@ 1 726-96-1(}3]% Preferred condlitio re tethylamine in THF
at room temperatu%%or 18 hou?s. %tepe E‘?:v%%%%\%ﬁ ot the %SC ?pr)%ntg%ff’ng%%upgggﬁ%gln%}ﬁected

with minef@acidé-<ddpraphiayDHdStryee i 3pUpbrorgasidanids such as CF3COOH,
CHCI2COQM) NQAG pu riabenesuifopic i actd i solYe R RN &R CHR G AatidSd3, THF, MeOH,

EtOH or H20 at O to 80 C. Preferred conditions are 4N HC1 in dioxarie and THF at 60 C overnight. 20
25 W 2682)7 766 Aapeliderophehondbas Isnilamardur iehsoYeigRieridsr CH, 3 A p2 0
Amide OH 0 A Formation

A further embodiment of the invention are compounds, wherein X is-CH,CH,-, for
example
(RS)-3~(2-Chloro-phenyl}-N-(4-pyrrolidin-3-yl-phenyl)-propionamide or
10 (RS)-3-(4-Chloro-phenyl)-N-(4-piperidin-3-yl-phenyl)-propionamide.

Compounds of formula

15 whercin

R is hydrogen or lower alkyl;

R'  is (CHy)(O)o-heterocycloalkyl, optionally substituted by lower alkyl, hydroxy, halogen,
or by ((CHz),-aryl;

n 150, 1or2;

20 o isOorl;

P is0, 1or2;

R? is cycloalkyl, heterocycloalkyl, or is aryl or heteroaryl, wherein the aromatic rings are
optionally substituted by one or two substituents, selected from lower alkyl, halogen,
heteroaryl, CFs;, OCF;, OCH:CF3, lower alkoxy, CHp-lower alkoxy, lower alkynyl or

25 cyano;

X is a bond, -NR’-, -CH;NH-, -CHR"’~, ~(CH3)¢-0- or -(CH;)-;

R’ is hydrogen or lower alkyl,

R™ 18 hydrogen, lower alkyl, lower alkoxy,

q is 0, 1 or 2;

30 or a pharmaceutically suitable acid addition salt thereof are further an embodiment of the

invention.



5-3 R2-..A Amide XOIl Formation 5-2 1-4 4-3
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The present compounds of formula 1 and their pharmaceutically acceptable salts can be
prepared by methods known in the art, for example, by processes described below, which
process comprises

5 a) cleaving off the N-protecting group from compounds of formula
O

2
R \(O)CNMPG
to a compound of formula -
X
2
R\X T}J’Y\©‘( )
R \
(O)ZCN

N
10 Wherein é—C is a heterocyclic group selected from piperazinyl, piperidinyl, morpholinyl,
pyrrolidinyl or thiomorpholinyl, PG is a N-protecting group selected from ~C{0)O-tert-butyl and
if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts, or

15 b) reacting a compound of formula

Sy
OCN\Y

RENH

with a compound of formula

2

20 to a compound of formula

H H /@R"
2 N..,

o]

wherein X 18 a bond or ~CHj- and the other definitions are as described above, or



for example using: 3-b3-c3-d3-e The substituents are as described above and X is a bond or -CH2-.
5 Step A: Amide fotutation can be accomplished by a coupling reaction between an amine 3 and alky!l

or aryl acid i ! ounds 5-2 in halogenated solvents such as dich [
SRR R

1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, T

presence of an organic base such as triethylamine.ps-N,N-diisopropylethylamine. Examples of
appropriate amines 3 include N-protected pyrrolidine derivatives such as 3-a [CAS 908334- 10 28-1]
and 3-f [CAS 8839#7iad; 0hnpipdrigihe dearivaiide s sladhed by p{eASc8ATAA8-alQch]aBedG\S

170011'52& t%%% %gngCAS 908334-26-9], piperazine derivatives such as 3-d [CAS 170911-92-9] and

morpholine derivatives such as 3-e [CAS 1002726-96-6]. WO 2011/076678PCT/EP2010/070045 -21-
Preferred conditions are triethylamine in THF at room temperature for 18 hours. Alternatively, amide
formation can Q.?;%Q QI%&Q}{&@M{HQ reaction between an amine 3 and carboxylic acids 5-3 in
the presence of a coupling reagent such as DCC, EDC, TBTU or HATU in the presence of an organic
base such as triethylamine, N,N-diisopropylethylaminﬁ or 5 N-methylmorpholine in halogenated
solvengs such as dichloromethane or 1,2-dichlorogtfraneicpethereal solvents such as diethyl ether,
dioxane, TH.tF, DME or Tﬁ%? Prel[ferred conditions are TBTU with N-methylmorpholine in THE at 50C
for 18 hour®s. }é%ecﬁrﬁl?%@ val ot'the BOC N-protecting group can be effected with mineral acids such
as HCI, 10 H2S0O4 or H31'04 or organic acidqﬁggem@?@OOH, CHC12COOH, HOAc or
p-toluenesulfonic acid in solvents such as CH2CI2. 8, THF, MeOH, EtOH or H20 at 0 to 80 C.
Preferred conditions are 4N HC1 in dioxane and THFat 60 C overnight. 15 20 95 WO

2011/0766y SRR YPERER -22-

( ﬂ 1
Ia N d
\x/ \[r Y

O
10 wherein the definitions are as described above, and

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

The preparation of compounds of formula I of the present invention may be carried out in |

15 sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
shown in the following schemes 1-17 and in the description of 323 specific examples. 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 usédih‘the following description of the
processes have the significance given herein before unless indicated to the contrary,

20 In more detail, the compounds of formula I can be manufactured by the methods given
below, by the methods given in the examples or by analogous methods. Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art. The reaction
sequence is not limited to the one displayed i schemes 1 to 17, however, depending on the
starting materials and their respective reactivity the sequence of reaction steps can be freely

25 altered. Starting materials are either commercially available or can be prepared by methods
analogous to the methods given below, by methods described in references cited in the

description or in the examples, or by methods known in the art.



Scheme 5 X being a bond, CHIT or 73 R2-X, NH2 Urea Formation for example using: The
substituents are as described above and X is a bond, -CHR' or 5 Step A: Isocyanate formation can be
accomplisheqvgyﬁl;%%@t of an amine 3 with triphosgen, diphosgen or ppg?%ﬁﬁdﬂ)}ﬂ &g_enated
solvents such as dichloromethane or 1,2-dichloroethane in the presence of a base such as
triethylamine or N,N-diisopropylethylamine. Examplgs of appropriate amines 3 include N-protected
pyrrolidine derivatives such as 3-a [CAS 908334-28-11 and 3-f [CAS 889947-54-0], piperidine
derivative SENERAS FROCESBYE798-79-1], 3-c [CAS WO 2011/076678PCT/EP20101070045 -23-
170011-57-1] and 3-g [CAS 908334-26-9], piperazine derivatives such as 3-d [CAS 1709 -92- 9] and
morpholine derivatives such as 3-e [CAS 1002726;966]. Preferred conditions are triphosgen and
triethylamine in dichloromethane at 45 C for 18 hours. Step B: Urea formation can be accomplished by
a coupling reaction b&BVeBH N R8LAlMe 5 compound 7 and an amine 8 in halogenated solvents
such as dichloromethane or 1,2- dichloroethane or ethereal solvents such as diethyl ether, dioxane,

THF, DME or TBME, F({)%Qgg_r%lly irlthezpf e of a base such as triethylamine or
N,N-diisopropylethylamine. Preferred con re in dichloromethane at room temperature for 3

N O
hours. 2 Wéﬂ/ .

A
Urea
Formation

o}
H 5N JLN'Y
RE-X._.N. B X H
MUY Cleavage of :
O ©\C protecting group H
N _QO
| TR

for example using:

' Y
K LY H.N
O OGO Oy e
N
N, O N NYO K’NTO\K i
LN S {
3-a /f\ 3-b 3-c 3-¢ 3-e
o “z“'y%
N Ox N
Og\g j;
7( 34 >r 3q

The substituents are as described above and X is N or -CH,NH-.

Step A: Urea formation can be accomplished by a coupling reaction between an amine 3 and
alkyl or aryl isocyanate compounds 2 in halogenated solvents such as dichloromethane or 1,2-
dichloroethane or cthereal solvents such as dicthyl ether, dioxane, THF, DME or TBME,
optionally in the presence of a base such as tricthylamine or N,N-diisopropylethylamine.

10 Examples of appropriate amines 3 mclude N-protected pyrrolidine derivatives such as 3-a [CAS
508334-28-1] and 3-f[CAS 889947-54-0], piperidine derivatives such as 3-b [CAS 875798-79-
1], 3-¢ [CAS 170011-57-1] and 3-g [CAS 908334-26-9], piperazine derivatives such as 3-d
[CAS 170911-92-9] and morpholine derivatives such as 3-¢ [CAS 1002726-96-6].



Step C: Removal of the BOC N-protecting group can be effected with mineral acids such as HC1, 10
H2S04 or H3PO4 or organic acids such as CF3COOH, CHCbCOOH, HOAc or p-toluenesulfonic acid
in solvents sygh /% S%ki2412. CHC13, THF, MeOH, EtOH or H20 at O to SOPEP Prsfer /mﬁggnditions are
AN HC1 in dloxane and THF at 60 C overnight. 15 20 25 WO 2011/07667 EP201 070045 -24-
Scheme 6 for X being a bond OCN 07 ONH 9 A-Urea Formation

Preferred conditions are in dichloromethane at room temperature for 3 hours.
Step B: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl,
H>80, or H3:PO4 or organic acids such as CF:COOH, CHCLCOOH, HOACc or p-toluenesulfonic

acid in solvents such as CH,Cl;, CHCls, THF, MeOH, EtGH or H,O at 0 to 80 °C.
5 Preferred conditions are 4N HCl in dioxane and THF at 60 °C overnight.

Scheme 2
For X being -O- or -CH,-O-

A
Carbamate

Formation
2 H B 2 H
R——X\B,N Cleavage of RMXYN
o \©\C _protecting group 0o O\Q
N_O H
Y
N
4-1 - -2

for example using:

O\Qo Qt’i @o@o Q)

3-3 /*\ 3-b 3¢ 3‘@; je\

0 N
o N
3 T

34 3-g

)\“

The substituents are as described above and X is a ~O- or -CH,O-.

10 |
Step A Carbamate formation can be accomplished by a coupling reaction between an amine 3
and alkyl or aryl chloroformate compounds 5 in halogenated solvents such as dichloromethane or
1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME in

the presence of a base such as triethylamine or N,N-diisopropylethylamine. Examples of



for example using: 3-a 3-b3-c3-d3 e The substituents are as described above. 5 Step A: Urea
formation can be accomplished by a coupling reaction between an isocyanate compound 7 (see

scheme 5) ardan Amipged in halogenated solvents such as dichIoromethq,r&er@rg,g“g’-@;ﬁpigroethane or
' lly‘in't [

ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME, optiona e presence of a
base such as triethylamine or N,N-diisopropylethylargine. Preferred conditions are in dichloromethane
at room temperature for 3 hours. WO 2(111/(176678PCIAP2010/070045 -25- Step B: Removal of the
BOC N-pratectinggravpcahibs effddétpataitbdpineriiiacide suthasidE is H2 SOAOREBERQY-0] organic

id CQOH,. HOAE or. p-toluenesulfopic agid. i t
Gz 12, UGTIC AR e EIoPic HAD A0 B0 L TeN 4 Cnanons SR HCA i dorane
and THF af’801¢-d{rdirierhd-S ISeHeité 3 fotobatimyradiorir o A essulsbtitentsGhé 4300éscHbed
above and1Gig) BRS¢t SUER A 3CABAT &8 fermaliyy) can be accomplished by a coupling

reaction between an isocyanate (.:om||oou.nd 7 (see scheme 5) and an alcohol 10 in halogenated
solvents sbiicHS ORI HSRTetr-Hs B leming dnibibethsnendrenrarbar dbrehbe Esch as diethyl ether,

dioxaane, W,%Nﬁ%@w&mﬁe Bﬂii@;@ﬁﬂ)ﬁ%dﬂﬁ%@i@ﬁ?%ﬁm @ffi@a&@ ﬁuﬁf}lﬁﬁ&{éﬁmﬂﬁmﬁﬁa@mﬂ, et
N,N-diisopropylet naine. 15 Preferred conditions are N,N-diisopropylethylamine in THF at 11 or
18 hours. BSE ST HTIOA SEIE B N ERSCIG aLp Ral O e He A WP EHE such as
HCI, H2S@4dan H3kP&d ewchrgaiit, 8t dSHUGh ESFCH30B@H)E bif 11,24 Otd, 84 AAC or
p-toluenesylfonic acid in solven as,CH2C12 13 MeOH, EtOH or H20 at 0 to 80 C.
Proterren PO LGN T A S TR Hra ot

10

Scheme 3

for X being a bond
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WO 2011/076678PCT/EP2010/070045 -26- Scheme 8 for X being a bond or The substituents are as
described above and X is a bond or 5 Step A: Urea foimation can be accomplished by a coupling

reaction betvw&goiﬂ%%gﬁge 11 (CAS 879896-39-6) and alkyl or aryl aming,8{p-palRdshaied solvents
such as dichloromethane or 1,2- dichloroethane or ethereal solvents such as diethyl ether, dioxane,

THF, DME or TBME, or polar organic solvensts sudi$as DMF, optionally in the presence of a base
such as triethylamine or 10 N,N-diisopropylethylamine. Preferred conditions are in DMF at room
temperature for 18 hours. Alternatively, urea formatign can be accomplished by a coupling reaction

between amine 13 (CAS 16153-81-4).and alkyl oi_a | isgocyanate co ds 12 in halogenated
solvents 3[1%?13338 fﬁ:’ﬁ%srgfﬁe %ﬁ%r%rﬁ?fpﬁ%ﬁé)droethane 6?yéat %%%ﬁygcfﬁé}egﬂsg&u- ggigti]e%%l ether,
dioxane, TbtEahSdM BEishF BMEgppelarcbrganiGsolensts such as DMF, optionally in the presence
of a base such as triethylaminc or N,N-diisopropylethylamine. Preferred conditions are in DMF at room
temperature for 2 hours. WO 2011/076678PCT/EP2010/070045 -27- Scheme 9 for X being a bond or

Reduction$fap Ao ekdhipiiiosini: 5 Trrosmbsheddite eruriagiesctipeaansveadrassianbnd or
-CH2-5 Step 1 dr- arhamaisipimation canpbenaceomplishesd by dieginant /LRRAMINE it athy!

chloroformate in_halogenated solvents such as dichloromethane or_ 1,2-dichloroethane or ethereal

solvents RichadieHiAmRARAR P GBXAESCRSRISRE SrdieEctheth diFare nddioVHage 18K as 10
triethylaminerenpNdNndisoprapyieiam ineh Examplesairppmaieemiperdinehide N-

Examples of appropriate amines 3 include N-protected pyrrolidine derivatives such as 3-a [CAS

908334-28-1] and 3-f [CAS 889947-54-0], piperidine derivatives such as 3-b [CAS 875798-79-
10 1], 3-¢c [CAS 170011-57-1] and 3-g [CAS 908334-26-9], piperazine derivatives such as 3-d

[CAS 170911-92-9] and morpholine derivatives such as 3-¢ [CAS 1002726-96-6].

Preferred conditions are triethylamine in THF at room temperature for 18 hours.

Step B: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,

H:S04 or H3PO; or organic acids such as CF;COOH, CHCLCOOH, HOAc or p-toluenesulfonic
15 acid in solvents such as CH,Cl;, CHCl,, THF, McOH, EtOH or H,O at 0 to 80 °C.

Preferred conditions are 4N HCl in dioxane and THF at 60 °C overnight.
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WO 2011/076678PCT/EP2010/0711045 -28- protected pyrrolidine derivatives such as 3-a [CAS
908334-28-1], piperidine derivatives such as 3-b [CAS 875798-79-1] and 3-c [CAS 170011-57-1],
piperazine d as 3-d [CAS 170911-92-9] and morpholine de tf 3-e [CAS
1002726-96 %%%Pre?errﬁe}z%zondltlons are triethylamine in THF at room tem%(\é?;%grE? giours 5 Step
B: Reduction can be accomplished by treatment of-garbamate 14 with an aluminium hydride reducing
agent such as Red-Al in an ethereal solvent such as THF or dioxane at temperatures between room
temperature and the reflux temperature of the s@vksnhePreferred conditions are THF at room
temperature for 50@995%?990%@?(% 50 C for 15 minutes. Step C: Carbamate formation can be
accomplished by a coupling reaction between an amine 15 10 and alkyl or aryl chlorofoimate
compounds 5 in halog solvents such as dichloromethane or 1,2-dichloroethane or ethereal
solvents such as diethiﬁ%oxane THE, DME or TBME in the presence of a base such as

triethylamine or N,N-diisopro eall’gl%me P rred conditions are triethylamine in THF at room
temperature for 18 hours. Step D: val of the BOC N- protectlng group can be effected with
mineral acids such as HC1, 15 H2SO4 or H3PO4 or orgapic alQlds such as CF3COOH, CHC12COOH,
HOAC or p-toluenesulfonic acid in solvents sOfHca CH2C1Z} Clglt]s% THF, MeOH, EtOH or H20 at O to
80 C. Preferred condltlorpgkajt4 HEin dioxane fand THF at 60 C overnight. Scheme 10 for X being
a bond, NR', -CH2NH-, CHR"; -(CH23t0- or | B'I-R4N-Arylation R2,XyN 0 WO
2011/076678PCT/EP2010/O700 5-29-

Cleavage of

H H
R? X profecting group Rz’x‘ﬂ’
0 T 0
N YOW< NH
(o]

4-3
for example using:

©r> Gn @Ho T, B0

3-a

Oﬁf Y
7{ 3 >['o

The substituents are as described above and X 1s a bond or -CHy-.

3-b 3-d 3-e

3-g

5 Step A: Amide formation can be accomplished by a coupling reaction between an amine 3 and
alkyl or aryl acid chloride compounds 5-2 in halogenated solvents such as dichloromethane or
1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME, in
the presence of an organic base such as tricthylamine or N,N-diisopropylethylamine. Exampies
of appropriate amines 3 include N-protected pyrrolidine derivatives such as 3-a [CAS 908334-

10 28-1] and 3-f [CAS 889947-54-0], piperidine derivatives such as 3-b [CAS 875798-79-1], 3-¢
[CAS 170011-57-1] and 3-g {CAS 908334-26-9], piperazine derivatives such as 3-d [CAS
170911-92-9] and morpholine derivatives such as 3-¢ [CAS 1002726-96-6].



The substituents are as described above and X is a bond, -NR'-, -CH2NH-, -CHR"-, -(CH2VO0- or Step
A: N-alkylation can be accomplished by a reduction amination reaction involving treatment 5 of amine
compounds 1@ with@asaidehyde such as formaldehyde, acetaldehyde, bgpzaldekvidBaks
phenylacetaldehyde in the presence of a Bronsted or Lewis acid so as to form the corresponding imine
compound, with in situ treatment with a reducing agent such as sodium triacetoxyborohydride or
sodium cyanoborohydride.  Preferred conditions when using aqueous formaldehyde solution are zinc
chloride, dudiemsd coadiione andrsdeiilamicy andbdrehyimdteinparetivarifot 48 50uG.overnight. Preferred
conditions\Wwhen:HIRY AcRIBIIR RIS &%@M&%ﬂé&&%&%@ﬁ@é@@{%ﬁ BLR.ACRUG AgiH. sodium

acetate and sodium triacetoxyborohydride in | ,2-dichloroéthane at 50 C overnight. Step B: N-arylation

can be act¥hspipiedibjcidsatmenthSrarTHECSTh ORI Teasrmisusy RivafdesiR thd Bidsence of a
metal catglystifon instaReeUS KA GepRe LR siated Wkmannreacion giapephaliadinmaeafalysed

Buchwald-Hartwig reaction. Preferred conditions are catalytic ferric oxide, catalytic L-proline and

sodium teNBSNELTRIBIAE & St 'pasratadspnighs Sechraitighlo imeharettle sHalost ¥ryeig. Lett.
2008, 10, #bd3al4bkaEntSohemedidifor dhbedig-ateone By DE&HZr TBMNEVO

2011/076678PCTXP2010/070 =30- Step A ide formatio | be accom éi hed by a coupling
reaction b%%%%%dé:%%%ﬁfﬁsedggﬁga%%g @f?&f‘é‘%\ﬁ\%@%@ ofide &Zﬁ%]nﬁg;%g%crﬁzgtg E%‘Il\l}%nts such as
dichloromethane or 1,2- dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF, DME
or TBME, §9,[n8. R BRERANGE (L Bberaanighang sl astietlaming arhN:gisopropyieiiyamine.
Preferred cgﬁliitions are triethylaminﬂgj}ISrLJ THE%I§ roo temperaturer}%r 4 o%ﬁs. iﬁtern%}vely,@mide

formation BathendeBRislistraants aaiéotisintg (Satidn bl drCAPhHRA aibdalbensidfanils 5-3 in

the preseneg af & rRuRIINgKeIYeNCEHEas. DA, FROEWTBOA QL HAT W indhe presence of an organic
base such as triethylamine, N,N-diisf%?,ropylethylamine or 10 N-methylmorpholine in halogenated

solvents SUEFEEdRRBrEREFEMS Bl1 D G arthEHE 8retherewaglents such as diethyl ether,
dioxane, THF, DME or TBME. Preferred conditions are TBTU with N-methylmorpholine in THE at 50 C
for 18 hours. Step B: O-arylation can be accomplished by treatment of aryl iodides 16 with
hydroxypyrrolidine derivative 17 (CAS 103057-44-9) in the presence of a metal catalyst, for 15
instai¢e using a copper-mediated Ulimann reaction or a palladium-catalysed Buchwald-Hartwig
reaction. Preferred conditions are catalytic copper(l) iodide, catalytic 1,10-phenanthro line and
caesium carbonate in the absence of additional solvent at 130 C overnight according to the procedure
of Buchwald and co-workers (Org. Lett. 2002, 4, 973-976).
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20 Step C: Removal of the BOC N-protecting group can be effected with mineral acids such as HC1,
H2S04 or H31304 or organic acids such as CF3COOH, CHC12COOH, HOACc or p-toluenesulfonic
acid in solvegys, shghag&H2C12, CHC13, THE, MeOH, EtOH or H20 at O o-80G.Rrelged conditions
are 4N HCL1 in dioxane and THE at 60 C overnight. 25 WO 2011/076678PCT/EP2010/070045 -31-
Schee 12 D Fluorination The substituents are-2&-described above and X is a bond or -CH2-. 5
Step A: Hydroxy pyrrolidine derivative 21 can be prepared by addition of 4-bromophenyllithium to
epoxide 20 (CAS 114214-49-2) in the presence Sfleriewis acid such as boron trifluoride etherate,
whereby 4-bromo-ghepylalitbidnemRay: heHirst prepared in situ by treatment of 1,4-dibromobenzene 19
with a stoichiometric equivalent of n-butylfithium. The reaction may be carried out in ethereal organic
solvents such as diethyl ether or THE, preferably at low 10 temperature. Preferred conditions are TI-IF
at -78 C for 30 min for 4-bromo-phenyllithium generation and then -78 C for 2 hours for the
epoxide-opening reactiGh: 2011/076678P®e¥%5&201010 @A 5 -32- Step B: N-arylation can be
accomplished by treatmen romide 21 wWiff%fide comifouidd 22 in the presence of a metal
catalyst, for instance using a co iQiated Ullmann reaction or'a %Hf%q@m-catalysed
Buchwald-Hartwig reaction. Preferfed conditions are catalytic copper(?) iodide, catalytic
N,N'dimethylethylenediarnine and 5 caesium carbonate in dioxane at 120 C Gvernight according to the
procedure of Buchwald and co-workers (Org. Lett. 2007, 9, 4749-4751). Step C: Removal of the BOC
N-protecting group cﬁir’%% effected with mineral acids such as HC1, H2SO4 or H3PO4 or organic
acids such as CF3COOH, TCHCI @QQH, HOAcC or p-toluenesulfonic acid in solvents such as CH2C12,
CHC13, THF, MeOH, EtOH or HZ0ratn@tten 80 C. 10 Preferred conditions are 4N HCI in dioxane and
THF at 60 C overnight. Step D: Eluorination of alcohol 23 may be accomplished by treatment with a
fluorinating reagent such as diethylaminosulphuttrifluoride (DAST) in g nogp-protic organic solvent.

2 NN Cleavage of 2 NN
R=XTY protecting group =X
o O
R s e
N _O H
hig
N

I-5
4-4

for example using:

N
H,N H,N H,N H N : \Q\IO
On OOy Py, O
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3-8 /1\ ah 3¢ 3-d 3-e

M,N H,N
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The substituents are as described above and X is a bond, -CHR’ or ~(CH,),-.

5 Step A: Isocyanate formation can be accomplished by treatment of an amine 3 with triphosgen,
diphosgen or phosgen in halo genaﬁed solvents such as dichloromethane or 1,2-dichlorocthane in
the presence of a base such as triethylamine or N,N-diisopropylethylamine. Examples of
appropriate amines 3 inchude N-protected pyrrolidine derivatives such as 3-a [CAS 908334-28-1]
and 3-f [CAS 889947-54-0], piperidine derivatives such as 3-b [CAS 875798-79-1], 3-c [CAS



Preferred conditions are DAST in a mixture of acetonitrile and 1,2-dichloroethane at a temperature
between 0 C and room temperature for 1 hour. 15 Step E: Removal of the BOC N-protecting group

can be effectgdwith smipgral acids such as HC1, H2SO4 or H3PO4 or orggg ‘ﬂ%ﬂ%@ﬁ as
CF3COOH, CHC12COOH, HOAc or p-toluenesulfonic acid in solvents such as CHC13,

THF, MeOH, EtOH or H20 at O to 80 C. Preferred carmditions are 4N HCI in dioxane and THF at 60 C
overnight. 20 25 WO 2011/076678PCT/EP2010/070045 -33- Scheme 13 for X being a bond or -CH2-
| B AlkylatiGi01 R27}(y@id 8+ 6ASRAERFEL OB ] Dipckmidederivatives such as 3-d [CAS 170911-92-

91 and morpholine derivatives such as 3-¢ [CAS 1002726-96-6].
Preferred conditions are triphosgen and triethylamine in dichloromethane at 45 °C for 18 hours.
Step B: Urea formation can be accomplished by a coupling reaction between an isocyanate
5 compound 7 and an amine 8 in halogenated solvents such as dichloromethane or 1,2-

dichloroethane or ethereal soivents such as diethy! ether, dioxane, THF, DME or TBME,
optionally in the presence of a base such as triethylamine or N,N-diisopropylethylamine.
Preferred conditions are in dichloromethane at room temperature for 3 hours.
Step € Removal of the BOC N-protecting group can be effected with mineral acids such as HCl,

10 H;S04 or H3PO4 or organic acids such as CF;COOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid n solvents such as CH,Cl,, CHCl;, THF, MeOH, EtOH or H>O at 0 to 80 °C.
Preferred conditions are 4N HCI in dioxane and THF at 60 °C overnight.

15
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Formation  The substituents are as described above and X is a bond or -CH2-. 5 Step A: Aryl
pyrrolidindione 25 can be prepared using a metal-catalysed cross-coupling reaction, for instance using
a rhodium-calglysfdcrpivgate additign of aryl boroni.c ester 26 (CAS 330?)%?}7&%6% /WI}W ;r?aleiimide
27 (CAS 1631-26-1). Preferred conditions are catalytic [RhCl(cod)]2, potassium hy roxu:?e in aqueous
dioxane at 90 C for 5 minutes under microwave irrag4ation according to the procedure of lyer et al. 10
(Tetrahedron. Lett. 2007, 48, 4413-4418). WO 2011/076678PCT/EP2010/070045 -34- Step B:
Alkylation can be accomplished by treatment withcaenadléyl bromide or alkyl iodide in the presence of an
inorganic base such ag,spgig,¢arRonate or caesium carbonate in a polar nonprotic organic solvent
such as DMF at a temperature between room temperature and the reflux temperature of the solvent. 5
Preferred conditions agesing methyl iodide and caesium carbonate in DMF at room temperature for 1
hour. Step C: Removal of .@: N-protecting group can be effected with mineral acids such as MClI,
H2S04 or H3PO4 or organic aids sugh as CF3COOH, CHCbCOOH, HOACc or p-toluenesulfonic acid
in solvents such as CH2C12, C , TﬁF, MeOH, EtOH or H20 at O to 80 C. 10 Preferred conditions
are 4N HCI in dioxane and THE at 60 C oyernight. Step D: Reduction can be accomplished by
treatment of carbamate 29 with an aluminium hydride reducing agent such as lithium aluminium
hydride in an ethereal solyent such as THE or dioxane at temperatures between room temperature
and the reflux temperatu@ﬁh solvent. Preferred conditions are THE at 70 C for 1 hour. 15 Step E:
Amide formation can be accomplished by a coupling reaction between amine 30 and an alkyl or aryl
acid chloride 5-2 in halogenated sORBH such as dichloromethane or 1,2- dichloroethane or ethereal
solvents such as diethyl ether, dioxane, THE, DME or TBME, in the presence of an organic base such
as triethylamine or N,M-3jsodropylethylamine. P?ﬁfgfg%%fconditi areﬁtriethylamine in THE at room
temperature for 3 hours: %AI atively, amide mga&g@@@@n b gomplished by a coupling reaction
between amine 30 and carboxylic gcids 5-3 in thepresenee of a couﬁing €agent such as DCC, EDC,
TBTU or HATU in the presence of ar o arTﬁbase such as triethylamine, N,N>gitSopropylethylamine
or N-methylmorpholine in halogenated solvents such as dichloromethane or 1,2-dichloroethane or
ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME. 75%Preferred conditions are
TBTU with N-rpeth?mong_holine in THF at 50 C for 18 hours. Step F: Removal of the benzyl protecting

group can be effec gaieby'ﬁg;:/drogenation with hydrogen under normal or elevated pressure or by

transfer hydrogenation using ammonium formate or cyclohekxgdiene as hydré urce with a

catalyst such 88'®08, Pd-C orHFya nickelz ents such a@EOH, EtOH, H joxane, THF,
HOAc, EtOAc CH Cb, DMFor30 ymixt eof U 5 '
N0 N N © b A
JERN oA I I N )Y

3-a 5 3-c 3-d 3e
OQ(N OYN

S o
it 3 >( 3mg

The substituents are as described above.

5 Step A: Urea formation can be accomplished by a coupling reaction between an isocyanate
compound 7 (see scheme 5) and an amine 9 in halogenated solvents such as dichloromethane or
1,2-dichlorocthane or ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME,
optionally in the presence of a base such as triethylamine or N,N-diisopropylethylamine.

Preferred conditions are in dichloromethane at room temperature for 3 hours.



Preferred conditions are ammonium formate in the presence of palladium on charcoal in MeOH at 100
C for 1 hour. WO 2011/076678PCT/EP2010/070045 -35- Scheme 14 for X being abond or RyNH2
ON- Arylation%% ]’Dg.,géjlgstltuents are as described above and X is a bor}gcg ﬁ ep A:
Introduction of a BOC protecting group can be accomplished by treatmen BEenzy yrro idine
derivative 32 (CAS 383127-68-2) with di-tert-butyl cigarbonate in the presence of an organic base
such as N,N-diisopropylethylamine or triethylamine in non-protic solvents such as dichoromethane,
1,2- dichloﬂaqﬂfarlecxﬂdmamﬁhaBB@WWQ%@MQM&?@&S&&%@M&Q&@Q&% hyeholxide or
sodium ¢ ate ueous solven W, us,gthanol or aqueo methanol
Preferredq{:% %ltlon%1 g(r%e ||slopropy%( ﬁaﬁ%ﬁr@f 281(%? qgﬁoroe aﬁrlléfg% rog-wggrﬁﬁqeur%s {tlire for 1
hour. Step8d M- wylantmu@aﬁslﬁéia@boﬁ?iéﬁéhé“diﬁyi‘tie@ﬁnétﬁ)ﬁfcarﬁb@rmﬁldre%?@nth amide 15
compounds it (b RiESRNGE o HTGIPLEAIAY ShdqiipsiAee uslag gopper- mediated Ulmann
reaction or a palladium-catalysed Buchwald-Hartwig reaction. Preferred conditions are catalytic
coppef(l) iodide, catalytic N,N'dimethylethylenediamine and caesium carbonate in dioxane at 120 C
overnight according to the procedure of Buchwalgghgk.co-workers (Org. Lett. 2007, 9,4749-4751).
WO 2011/076678PCT/EP2010/070045

being a bond or -CH,-
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The substituents are as described above and X is a bond or -CH,-.

10
Step A: Carbamate formation can be accomplished by a coupling reaction between an isocyanate
compound 7 (see scheme 5} and an alcohol 10 in halogenated solvents such as dichloromethane
or 1,2-dichloroethane or cthereal solvents such as diethyl ether, dioxane, THF, DME or TBME,
optionally in the presence of a base such as triethylamine or N,N-diisopropylethylamine.

15  Preferred conditions are N,N-diisopropylethylamine in THF at 110 °C for 18 hours.
Step B: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H,S0, or HaPO, or organic acids such as CF;COOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid in solvents such as CH,ClL, CHCl;, THF, MeOH, EtOH or H,0 at 0 to 80 °C.
Preferred conditions are 4N HCI in dicxane and THF at 60 °C overnight.

20



-36- Step C: Removal of the BOC N-protecting group can be effected with mineral acids such as HO,
H2S04 or H3PO4 or organic acids such as CF3COOH, CHC2COOH, HOAc or p-tolucnesulfonic acid

in solvents SUCH a5 I;(I]‘%%lz CHC13, THF, MeOH, EtOH or H20 at 0 to 80 fqr%@: nditions are
AN HC1 in diox%ne’lzﬁ THF at 60 C overnight. Scheme 15 X is a bond orP%E}%% % ?ﬁig-Horner 0

N 2 >Reaction Y 2>/-> 03637u0 Y =-CH2- or -CH2CH2- Reduction X OH R y or 0 5-3 R2,XyCI 0

Scheme 8

for X being a bond or -CH,-
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The substituents are as described above and X is a bond or -CH,-.

Step A: Urea formation can be accomplished by a coupling reaction between isocynate 11 (CAS
879896-39-6) and alky!l or aryl amine 8 in halogenated solvents such as dichloromethane or 1,2-
dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME, or polar
organic solvensts such as DMF, optionally in the presence of a base such as triethylamine or
10 N,N-diisopropylethylamine,
Preferred conditions are in DMF at room temperature for 18 hours.
Alternatively, urea formation can be accomplished by a coupling reaction between amine 13
(CAS 16153-81-4) and alkyl or aryl isocyanate compounds 12 in halogenated solvents such as
dichloromethane or 1,2-dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF,
15 DME or TBME, or polar organic solvensts such as DMF, optionally in the presence of a base
such as triethylamine or N,N-diisopropylethylamine.

Preferred conditions are in DMF at room temperature for 2 hours.

20



5-2 Amide Formation 37' 1-16' The substituents are as described above and X is a bond or -CH2-
and Y is -CH2- or -CH2CH2-. WO 2011/076678PCT/EP2010/070045 -37- Step A: Wittig Homer
reaction betvwg l@g@;@ﬁubstituted phosphonic acid dialkyl ester 36 (CA§éZ%%B%%l%O d an aldeyde
37 (for example%(-l{ )-3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester -02-1] or
(RS)-3-formyl-piperidine-I-carboxylic acid tert-butylgster [CAS 118156-93-7]) can be accomplished by
using a base such as NaH, KOtBu, NaOMe, 5 NaOEt, n-BuLi, LIHMDS, NaHMDS, KHMDS, LDA in a
solvent such as THE, dioxane, acetonitrile, 1,2-@ithetroxyethan, DMF, benzene, toluene or mixtures
thereof at temperatyres from =78 ¢ - 80 C for 15 min - 8 hrs and if appropriate optional addition of a
crown ether for ylide generation and thén condensing the ylide with the carbonyl compound in the
same solvent at temperature between 0 and 80 C for 1 - 24 hrs. Alternatively, the base, the carbonyl
10 compound and e e and the optionakcrown ethexgan ge added to the reaction mixture at the
same time without pref tjon of the ylide ﬁ@fm_ gratures -78 C to 80 'C. Preferred conditions
are ylide formation at -78 C using DA s At ne/THE ase and THE as solvent, reacting
the phosphonic acid ester for 60 finfat -78 C, and then condensatign Nith he carbonyl component at
-78 C and then leaving to wan', to room 15 temperature overnight. Step Bf’ ultaneous reduction of
the alkene and the nitro function cande effegted by hydrogenation with h?drogen under normal or
elevated pressure or by transfer hydrogenatitat¥#sittg ammonium formiate or cyétohexadiene as
hydrogen source with®m _catalyst such as PtOMey nickel in solvents such as MeOH, EtOH,
H20, dioxane, THE, HO c 20 CH2C*2, CHC13, DMF or mixtures thereof. Alternatively, the
reduction of the alkene can bg effected by Mg in MeOH or by LiA1H4 in THE or diethylether. Preferred
conditions are hydrogenation | t*e’p?éence of Pd/C as catalyst with MeOH as solvent. Step C: Amide
formation can be accomplished byoa coupling reaction between amine 39 and an

2 . c
R\x'OTC! Carpamate
0 Formation
5
R, .0 1\5 8! f 2.,,.0 r\{z
~u- cavage o R Sy
XY : Y
S G\C protecting group O %
N\n,O H
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5 The substituents are as described above and X is a bond or -CHs-.

Step A: Carbamate formation can be accomplished by treatment of an amine 3 with ethyl
chloroformate in halogenated solvents such as dichloromethane or 1,2-dichloroethane or ethereal
solvents such as diethyl ether, dioxane, THF, DME or TBME i the presence of 2 base such as

10 triecthylamine or N,N-diisopropylethylamine. Examples of appropriate amines 3 include N-



25 alkyl or aryl acid chloride 5-2 in halogenated solvents such as dichloromethane or 1,2-
dichloroethane or ethereal solvents such as diethyl ether, dioxane, THE, DME or TBME, in the
presence of j se such as triethylamine or N,N-diisopropylethy. red conditions
are triethylan%%gﬁ?'lﬂlﬁlgbgt room temperature for 3 hours. Alternatively, ﬂé@%ﬁ%ﬁjﬁgﬁcan be
accomplished by a coupling reaction between amineg39 30 and carboxylic acids 5-3 in the presence of
a coupling reagent such as DCC, EDC, TBTU or HATU in the presence of an organic base such as
triethylampmete Mol iditsdphop etivyiaminechrad¥G 043 ARGB 48R A T/ P20 QIAE04iBve38uck: as

N-methylmorpholing in ha ated s t h as dichloromethane or 1,2-dichloro e or
ethereal g%g?%ggﬁcﬁﬁ%ﬁ@ﬁ%gﬁ%ﬁ%@@éﬁrﬁi? MEGF T8 I\%‘:‘:IV (%rlg érsr%cé? ggorj\d‘ﬁ(?r% are TBTU
with N-me&?@ﬁrhb?@lﬁliﬁfmlimmlat@&@/ﬂ@m@h@ws.ﬁté@@ R$aed@fihe BOC N-protecting group
can be effected with mingrebacidssichas HGP HARQAHARA4GF A9apis acids such as
CF3COOH, CHC12COOH, HOACc or p-toluenesulfonic acid in solvents such as CH2CI2, CHCI3, THF,
MeOH; EtSHRP HIS D T¢Bobe aeremalidy e Bh ity 2l snhamaten! fividse ahemimat 60 C

overnighthyiRideSnilanmannetuéallawing stepsR-slarine e HAeYIEI{ dioxane at
(RS)-2-formyl-pyrrolidine1-carboxylic acid tert-béllt | ester [CAS 117625-90-8]) instead of aldehyde 37

leads to p P BNt BB S B AR %@Fﬁé%ﬁﬁﬂﬂﬁﬁﬂfge&fé@ss &€8fibed above and X is
-NH- or -GhEZdiHd dndtepsArdTER farmatiotngansheatedniplished byereatiotC dbang amine 39 with
triphosgene and with an alkyl or aryl amine 41 in.halogenated solvents such as dichloromethane or
1,2- dichlgfg%{ﬁaegl%r%%r%% ee@(/ga aélgl‘\}//g% S SHEH B 1&%%%%?5%%hCé’r‘,‘p?j‘ﬁé%%aéf“r‘hﬁEf“BW%F TEWE or polar
WO 2011207687BRGT/ERROIDIOT045aBdsgaim dEolmmatsdsudhcals BiviFaindibidpresshos of a base

such as trieinylamine gLy &%‘@ﬁ&@é??éﬁ%ﬁ%'ﬁ[ﬁﬁ”g%d?éﬁ‘ﬁ%ﬂ%ﬁ%ﬂ%&?é}%ﬁrﬁ BiRoSOREE ARG

triethylamine in dichloroethane at 80 C for 18 h. Step BZ Removal of the BO’C N-protecting group can
be effecte@RSHfrhf Rafgsuiicss dcthgianmnp oo wiipmprplehagint acids such as CF3COOH,

CHC12CORHEHQHRR R QIaReIHIRRIC-AR IFHIT S0 MBRIS MDA Tl [RligutHC13, THF, MeOH,
EtOH or H20 at 0 to 80 C. Preferred conditions are 4 N HC1 in dioxane and THF at 60 C overnight. In a

similar maYFeP BBNY SEFSBOGTT BYeSHIRERM Shite Sectebiathansmineidonsias M roduct
1-17"instaS0f b0, or organic acids such as CF;:COOH, CHCLCOOH, HOAc or p-toluenesulfonic

acid in solvents such as CH,Cl,, CHCl;, THF, MeOH, EtOH or H,0 at 0 to 80 °C.
Preferred conditions are 4N HCl in dioxane and THF at 60 °C overnight.

Scheme 10
for X being a bond, NR’, -CH,NH-, CHR"-, -(CH,) -O- or -(CH,),-

H A ' Z/X H
ReXoy N N-Alkylation R
O @\(\ (Reductive amination) O
N - N

\__4
H);_4 R
R
O

1
6 R* = H, alkyl, aryl

20 R4 = aryl



Scheme 17 for X being a bond or 4344 RyNEI2 0 34 N-Arylation 45 for example using:
43-a43-b43-c The substituents are as described above and X is a bond or -CH2-. WO

2011/07667%’ };{E%%%;QIO?OMS -40- Step A: Introduction of a BOC proﬁ@@%}(ﬂ%‘%ﬁ?n be

accomplished by treatment of a cyclic amine 43 with di-tert-butyl dicarbona e presence of an
organic base such as N,N- diisopropylethylamine ogzgriethylamine in non-protic solvents such as
dichoromethane, 1,2- dichloroethane, dioxane, THF or DMF, or using inorganic bases such as sodium
hydroxideTife substituents are as described above and X is a bond, -NR’-, -CH,NH-, -CHR -, -(CH),-O-

or ~(CHy)-;

Step A: N-alkylation can be accomplished by a reduction amination reaction involving treatment
5 of amine compounds I-8& with an aldehyde such as formaldehyde, acetaldehyde, benzaldehyde or
phenylacetaldehyde in the presence of a Bronsted or Lewis acid so as to form the corresponding
imine compound, with in situ treatment with a reducing agent such as sodium
triacetoxyborohydride or sodium cyanoborohydride.
Preferred conditions when using aqueous formaldehyde solution are zince chloride, sodium
10 acetate and sodium cyanoborohydride in methanol at 50 °C overnight.
Preferred conditions when using acetaldehyde, benzaldehyde or phenylacetaldehyde are acetic
acid, sodium acetate and sodium triacetoxyborohydride in 1,2-dichloroethane at 50 °C overnight.
Step B N-arylation can be accomplished by treatment of amine compounds I-8 with aryl iodides
in the presence of a metal catalyst, for instance using a copper-mediated Ullmann reaction.or 2
15 palladium-catalysed Buchwald-Hartwig reaction.
Preferred conditions are catalytic ferric oxide, catalytic L-proline and sodium tert-butoxide in

DMSO at 135 °C overnight according to the procedure of Guo et al. (Org. Lett. 2008, /0, 4513-

4516).
Scheme 11
for X being a bond or -CH,-
X -Cl A
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O
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The substituents are as described above and X is a bond or -CH,-,



5 sodium carbonate in aqueous solvent systems such as water, aqueous ethanol or aqueous
methanol. Examples of appropriate cyclic amines 43 include pyrrolidine derivatives such as 43-a [CAS
328546-98- i 5;@ g@erivatives such as 43-b [CAS 769944-72-1], an rpholi % rivatives
such as 435@})@ J@ -73-1]. Preferred conditions are N,N-diisopropylgﬁ%%?ﬁéﬂﬁ) %—IF at room
temperature for 18 hours. 10 Step B: N-arylation cagpbe accomplished by treatment of aryl bromide 44

with amide compounds 34 in the presence of a metal catalyst, for instance using a copper-mediated
Ullimann reaction or a palladium-catalysed Buchwald-Hartwig reaction. Preferred conditions arc

catalytic cgppey()) iadidg, catalytic N,N'dimethylethylenediamine and caesium carbonate in dioxane in
o seatod (08 NSO TS0 L sUaR o T BT £ SRE gt PRl
(microwadktrbating) afithdipraketira b Bpoimsl dodwits suwio Asels {Orgmbibttn 007,29, 4749-4751).
Step C: R I e Dy j n.beeffe with mi i h as HC1,
2504 o KURGA 6 b ack é’%%?%%%?&%%ﬁ?h%% R Y O e cci
in solventgresiirasi@mHeERichrre s8¢ T intstrniEsom NAN-EBaropd Sy B Preferred conditions
are 4 N HeyL g dioxane and.rHRa Al e vRhight: lselationand perficatign,ef the compounds

Isolation and purification of the compounds and intermediates described herein can be effected, if
desired, b AR R RIEEHErRIPB TR P ASERIANHGCE Atk UBH s RSt aR ANTPIRE S H ItvaiSn,
eﬁtraCtionaxfd)é%E@HEZﬁﬂQJbiMUml ﬁﬁﬁ:}@f%%h rapbyﬁﬁbiaégaﬁag&ﬁr@maa@ﬁr@pﬁmmi,cgsamx: )
chromato , preparative low or high-pressure liqui omatography or a c ination of these
oot e A B D B PSR e Bl SO BB AR 6 R by
referéfice forthéehphapaiatiord mndogxamales heiaisubk lovdidlbaevethother Bodichlenisieparation or
isolation procedures cquld, of course, also be used. IG-mi of chiral 30 compounds of
formula | gg%r? %%ygg%géstgﬁcgs?isn%lec%ﬁa?!&%L €ts o é(??%%ﬁﬁﬁsg of folandal The compounds of
formula | refoaeiccanditions/ve ToRlerttd Toractudmspbnbirgiadidbeatdiicl dait! T heuconversion is
accomplisfier] By SAIMEA WithALdeash ABIRIGH AmEHGAPOUIIRAR WRim o
2011/076678PCT/EP2010/070045 -41- appropriate acid, such as hydrochloric acid, hydrobromic acid,
sulfuric a&ﬂ?ﬁﬁ@ﬁ&&?%d@ﬂﬁéﬁ@aﬁd@gg Hvé0idet hfteiin rgamiewarescs danckd eatalistalsl, propionic
acid, gy colgagic AEUMIG it RuANE BCItnMalicA6ich mlgmﬁ(ﬁﬁiﬁ.oﬁmﬁewmﬂwm@ﬁ&w,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic
acid, 5 etH&HESHfonic acid, p-toluenesulfonic acid, salicylic acid and the like. Typically, the free base is
dissolved inefifinibebad ganicasobeesitsSuchppedipibyidelloen i gib i, acetaies eivoratoind, cathane! or

methanol ar%g the like, and the acid added,in a simi Qlvent. The tempetature is maintained. between
0 ¢ and s g e e S B S e it ST o5 BP A it =
less polarBethentd 20T he-acitiasl Hitign /sait 2 2hé BABR76dbmpounds of formula | may be converted to
the coespppng R ARaRdCRBRRLUID Bbisnsha.soRbOMeHicRAUNAER Al uilabte base
such as sodigm or otassiumehydroxi e, potasgs%ttr)n carbonate, so%m bicarbonate, ammonia, and the
like. ExardpteQs or HzPO4 or organic acids such as CF:COOH, CHCLCOOH, HOAc or p-toluenesulfonic

acid in solvents such as CH;Cly, CHCl;, THF, MeOH, EtOH or H;0 at 0 to 80 °C.

* Preferred conditions are 4N HCl in dioxane and THF at 60 °C overnight,
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15(RS)-1-(4-Butyl-2-methyl-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea; hydrochloride HH O The title
compound was obtained in analogy to example 6 using 4-butyl-2-methyl-phenyl isocyanate (CAS
306935-81-9 i(r;s'g}ei?% of phenyl isocyanate. White solid. MS (ISP): 352.4 ((M+1-11+). 20Example 2
1-(3,4-Dichlo o-pzheﬁyT)S- i4-(4-methyl-piperazin-l-yI)-phenyII-urea CIT gTéﬁng’@J%%Qnsion of
4-(4-methyl-piperazin-l-y1l)-phenylamine (195 mg, GAS 16153-81-4) 25 in DMF (5 ml) was added
3,4-dichlorophenyl isocyanate (191 mgl, CAS 102-36-3) and stirring was continued at room
temperature for 2 h. The mixture was then dilutegdpwith ethyl acetate (20 ml) and water (20 ml)
whereupon a precipitate fooped. The precipitate was collected by filtration, washing with ethyl acetate,
and dried in vacu%d[{)c))t(as?\'/rg i-@%‘-’ai%%f(')ro-phenyl)-344-(4-methyl- WO
2011/076678PCT/EP2010/070045 -42- piperazin-l-yl)-phenylkurea (317 mg, 82%) as an off-white
solid. MS (ISP): 381.1 ([1137C11MFID, 379.2 ([{37C135C11M-HD, 377.0 ([{35C1}M-11]). Example 3
5(RS)-1-(3,4-DicHI henyl)-3-(4pyrrolidin- -é/l,-dphenyl)-urea hydrochloride H NyN CI CI The title
.+ poxide | . .
compound was obt i analo %Q@X m éo@m}g 32 orgzphenyl isocyanate (CAS
102-36-3) instead of pheny] isocyanat hite_solid. MS (IS% CPC} M-HD, 350.2 ({137C115C1

}I\/I-l-lf), 348.0 ([{35C1)|\/|-1-111. 20 N, o
X
O 21
2K NH
R 2 B
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The substituents are as described above and X is a bond or -CHy-.

5 Step A: Hydroxy pyrrolidine derivative 21 can be prepared by addition of 4-bromo-
phenyllithium to epoxide 20 (CAS 114214-49-2) in the presence of a Lewis acid such as boron
trifluoride etherate, whereby 4-bromo-phenyllithium may be first prepared in situ by treatment of
1,4-dibromobenzene 19 with a stoichiometric equivalent of n-butyllithium. The reaction may be
carried out in ethereal organic solvents such as diethyl ether or THF, preferably at low

10 temperature.
Preferred conditions are THF at -78 °C for 30 min for 4-bromo-phenyllithium generation and

then -78 °C for 2 hours for the epoxide-opening reaction.



10 Example 4 1-14-(4-Methyl-piperazin-l-y1)-phenyll-3-(4-oxazol-5-yl-phenyl)-urea H To a stirred
suspension 1-(4-isocyanatophenyl)-4-methylpiperazine (75 mg, CAS 879896-39-6) 15 in DMF (2 ml)
was added 4(1,3-0xazol-5-yl)aniline (55 mg, CAS 1008-95-3) and stirring was continued_at room
temperature }‘or f‘yﬁ%ﬁbegmixture was then diluted with ethyl acetate (10%}%@3018@700

water ﬁo ml)
whereupon a precipitate formed. The precipitate wa collected by filtration, washing with ethyl acetate,
and dried in vacua to give 144-(4-methyl-piperazin-I-y1)-pheny1]-3- (4-oxazol-5-yl-phenyl)-urea (41
rug, 31%)sgpapwRite-galion Wb (kSRiodpBshed Myttla it xAmplebmmide 21 with amide
(RS)-1-(4-Chloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride  The title compound was
obtained FRARRIEY 0L ABeRE U LA b COEy A At S (RSB HERR o
phenyl isceyetiater Witk dohd cAtSy {8 Bu3b81-{{37a ivheti), 316.1 ([(35ChM-141]-). WO
2011/0766( TTP2010/070045 -43- Exam -1-Phenyl-3:¢4:pyrrokidin-3-yl-phenyl)-urea
ydrochior T RTES 9ot TOReR D oy RN R KRRy g
suspefsionGIYR Sitarndse iyl Saxremiinbhenwppyrghidiecndiogrisoshy aneTragf GrS908384-28-1) in

dichloromgthang (& panl) yias aEed Rheayhispcyanate (0.03 ml) and stirring was continued at room
temperature for 3 h. Thé mixture was then concentrated in vacuo and the residue was Eurified by

column Cf.ﬁ{gﬁ]gt:c%q}gﬁp@l éi@;%Q&%MP%BWMM%e&R?@“ with mineral acids such as HCI,
(RS)-344(Bqihesipreids) ey Hony kaligineckganipaxyticiagiddestibuiphesteh (WA Ragu ik guant.) as
a light yellow, solid, MS (ISP): 404.3 ([M+Na]l), 399.2 ([M+NH4J+), 382.2 g1\4+1-1]), 326.3

(IM+H-C4THg]) 5B ARE bR A E (S ol Y Rhh ST g SeAfbride

10 Preferred conditions are 4N HCI in dioxane and THF at 60 °C overnight.

Step D: Fluorination of alcohol 23 may be accomplished by treatment with a fluorinating reagent
such as diethylaminosulphur trifluoride (DAST) in a non-protic organic solvent.

Preferred conditions are DAST in a mixture of acetonitrile and 1,2-dichloroethane at a
temperature between 0 °C and room temperature for 1 hour.

15 Step E: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H:SO, or H:PO;4 or organic acids such as CFz:COOH, CHCLCOOH, HOAc or p-toluenesulfonic
acid in solvents such as CH,Cl,, CHCls;, THF, McOH, EtOH or H,O at 0 to 80 °C.

Preferred conditions are 4N HCl in dioxane and THF at 60 °C overnight.

20

25

30



To a stirred solution of (RS)-344-(3-phenyl-ureido)-phenyll-pyrrolidine-I-carboxylic acid tert- 15 butyl
ester (92 mg) in THF (2 ml) was added dropwise a solution of hydrogen chloride in dioxane (0.60 ml, 4
M solution) and the mixture was heated at 60 C overnight. The mixture was then cooled to 0 C and
diluted with (}?/e?fﬁ?ﬂg{ﬁg?‘?& ml). The ensuing crystals were collected by filﬁgﬁéwzwggﬁl%swith diethyl
ether, and were dried in vacuo at 60 C to afford (RS).1-phenyl- 3-(4-pyrrolidin-3-yl-phenyl)-urea
hydrochloride (52 mg, 68%) as a white crystalline solid. MS 20 (ISP): 282.2 ([M+11]). Example 7
(RS)-1-(2,4-Dichloro-pheny1)-3-(4-pyrrolidin-3-WahgRyk)-urea hydrochloride ClI The title
compound was obtaiped in analpgy to example 6 using 2,4-dichloro-phenyl isocyanate 25 (CAS
2612-57-9) instdROPHRR AL a5, White solid. MS (ISP): 354.1 ([{37C1}M+H]), 352.1
([137035C1IM+I-1]), 350.1 (R35CIIM+HI). WO 2011/076678PCT/EP2010/070045 -44- Example 8
(RS)-1-(3-Chloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride HH CI The title compound
was obtained in anal®gy to example 6 usthg 3-chloro-pheRyl isocyanate 5 (CAS 2909-38-8) instead of
phenyl isocyanafésyWhitdsolid. MS (ISPCERNg ([(37C31 T), 316.1 ([{35CLIM+H]). Example 9
(RS)-1-Benzy1-3-(@-p in-3- L?phen Niirea h drc&ﬁbrid Dhe title coé/%ﬁ d was obtained in
analogy to example 6 usin zyl isocyanate instead of phenyl iémé/?xnate. @ff-vgmite?;olid. MS (ISP):

296.2 ([M-i-H] F). Example™10 Bn 55 26
B
Alkylation
o N c H,N
Y Deprotection Qp:
O -
)g 0 © 5
N N
0] Bn 0 Bn 29 Reduction
' - 28
H2N©>f\
N,
Bn 30
RZ’XYOH or RZ’XYCI E .
o 0 5.2 Amide_
5-3 Formation
H F y
2
R XYN Deprotection RZ’XYN
O . < O
N N,
H 14 Bn

The substituents are as described above and X is a bond or -CH>-.

5 Step A: Aryl pyrrolidindione 25 can be prepared using a metal-catalysed cross-coupling reaction,
for instance using a rhodium-catalysed conjugate addition of aryl boronic ester 26 (CAS 330793-
01-6) with maleiimide 27 (CAS 1631-26-1).

Preferred conditions are catalytic [RhCl(cod)]», potassium hydroxide in aqueous dioxane at 90
°C for 5 minutes under microwave irradiation according to the procedure of Tyer et al.

10 (Tetrahedron. Lett. 2007, 48, 4413-4418).



(RS)-1-Cyclohexy1-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride 15 HH O-NTN The title compound
was obtained in analogy to example 6 using cyclohexyl isocyanate instead of phenyl isocyanate.

Off-white solw ?1 . 288.2 ([M-i-HI). Example 11 20(RS)-(4-Pyrrolidin-3-yl- {I [)-carbamic acid
phenyl ester ?(gélr(gé Jﬁ)‘%ﬁ)l)(ljse a RS 3 4-Phenox carbon Iamino-phenyl)-pyrr%ﬁ%fﬁllég ﬁ:%% 6!')5<ylic acid

tert-butyl ester To a stirred suspension of (RS)-tert-hutyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate
(80 mg, WO 2011/076678PCT1EP2010/070045 -45- CAS 908334-28-1) in THF (2 ml) were added

sequentiaffypiptyvlamme (Q:0méranglvhany! chlariarmatea0.04, b anek irsirgl Wasieontinued at
room temBlerature for %8 h. The migture was then. conc%gltrated in vacuo argi the r.esiduF was purified
4r norn-

by column ErPSTATSETHBHYLE0S: SHARIEAR P ERERE o givesrum carbonste n & po

(RS)-3-(41phenorgaréar bolvylaminio @ HEVI oy reoliding:fe letvarbondio eogdertixmutyt dsteeffii®2 mg,
87%) as at\“{%i 52ldMS (ISP); 405.3 ([M+Naf), 400.1 ([M+NH4c), 327.2 ([M+H-C41-18]+). b)
(RS)-(4-Pfrr Iégan-s-yﬁp. esnyﬁ-c‘qrbamic acid phenyl ester hydrochloride To a stirred solution of
(RS)-3 (4 Prrbsmsdyisaxbopydansinensheiiy podidtiditecdcsarb sxshivaicicn IOMEretbayh eenmme(88mg) in
THF (2 mi wagadded dropwise a solution of hydrogen chloride in dioxane (0.64 ml, 4 M solution) and
the mixture was heated at 60 C overnight. The mixture was then cooled to 0 C and diluted with diethyl
ether (5 n¥f§PFhd ematiih § ‘B DhrscteiBgser By Tt REGATRASATIHE Witaledids swrbrasdielvere
dried in vagisnabpE00 affepd(R &rdéd suyrmelicime Hyirphenylresrbamio acis phenyhestBbnic
hydrochloride (52 mag, 68%3 as Wﬁiﬁte ryﬁgzlli E?%?ll;jj? !}éﬁ (ISP).. 283.1 ([M+H]+). Example 12
(S)-2-PHEH AN S e e e kSR SPd 04y 0 °C
(RS)13(4 IRhenythoeiyiaonina-pisrhil-ny dalidimesid CHATOx\hie Wlichtenighutyl ester To a stirred
suspensiog of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate. EO mg, CAS 908334-28-1) in
T 2 e S R e e AT S A 04 i anc
stirring waydotrirdadieg agorh et pe fabive fnm8 T hednidgtirenedisthd nadversentiate d ieicuo and
the residug yas.ny E@E&P&(&QA‘H&O«&&H %HQW%@QQYUIG and the reflux temperature of the solvent.
Preferred conditions are THF at 70 °C for 1 hour.
15 Step E: Amide formation can be accomplished by a coupling reaction between amine 30 and an
alkyl or arvl acid chloride 5-2 in halogenated solvents such as dichloromethane or 1,2-
dichloroethane or ethereal solvents such as dicthyl ether, dioxane, THF, DME or TBME, in the
presence of an organic base such as triethylamine or N,N-diisopropylethylamine,
Preferred conditions are tricthylamine in THF at room terperature for 3 hours.
20 Alternatively, amide formation can be accomplished by a coupling reaction between amine 30
and carboxylic acids 5-3 in the presence of a coupling reagent such as DCC, EDC, TBTU or
HATU in the presence of an organic base such as triethylamine, N,N-diisopropylethylamine or
N-methylmorpholine in halogenated solvents such as dichloromethane or 1,2-dichloroethane or
ethereal solvents such as diethy! ether, dioxane, THF, DME or TBME.
25 Preferred conditions are TBTU with N-methylmorpholine in THF at 50 °C for 18 hours.
Step F: Removal of the benzyl protecting group can be effected by hydrogenation with hydrogen
under normal or elevated pressure or by transfer hydrogenation using ammonium formate or
cyclohexadiene as hydrogen source with a catalyst such as PtO,, Pd-C or Raney nickel in
solvents such as MeOH, EtOH, H;O, dioxans, THF, HOAc¢, EtQAc CIH,Cl;, CHCls, DMF or
30  mixtures thereof,

Preferred conditions are ammonium formate in the presence of palladium on charcoal in MeOH

at 100 °C for I hour,



25 (Si02; gradient: heptane/Et0Ac) to give (RS)-3-(4-phenylacetylamino-phenyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (95 mg, 82%) as a white solid. MS (ISP): 403.2 (IMNar), 398.2
([M+NH4)), . s'[‘ +H-C4H8n. b) (RS)-2-Phenyl-N-(4-pyrrolidin-3-yl-phenyl)-acetamide
hydrochlorid%%gg gﬁ Za'sﬁgred solution of (RS)- 3-(4-phenylacetylamino-phpe% ?5%%% he-1
-carboxylic acid ten-butyl ester (91 mg) in THF (2 mj}.was added dropwise a solution of hydrogen
chloride in WO 2011/076678PCT/EP2010/070045 -46- dioxane (0.60 ml, 4 M solution) and the
mixture was heated at 60 C overnight. The mixtsggewas4hen cooled to 0 C and diluted with diethyl
ether (5 ml). Thgoeg%;lir?aﬁxﬁéals g re collected by filtration, washing with diethyl ether, and were
dried in vacuo at 60 C 15 affor ?IE{ ﬁ?-PhenyIN-(4-pyrro|idin-3-y|-pheny1)-acetamide hydrochloride
(63 mg, 83%) as an off-white crystalline 5 solid. MS (ISP): 281.2 ([M-4-1]+). Example 13
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-benzamide hydrochloride  The title compound was obtained in
analogy to example 12 (i n chiBfidlermetisad 6f enylacetyl chloride. White solid. MS
(1SP): 267.1 ([M-F1-1]+). m (RS)-I-Metriyl-l-ph -(A-pyrrolidin-3-yl-phen yl)-urea H 15
The title compound was obtained inhémalogy to example 11 using Narféghyl-N-phenylcarbamoyl
chloride instead of phenyl. chloroforn¥ate. Colourless oil. MS (1SP)©296’8 ([M3FID. Example 15
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4-fluoro-phenyl ester hydrochloride 20 The title
compound was obtained in analogy to example 11 using 4-fluoro-phenyl chloroformate instead of
phenyl chloroformate. White solid. MS (ISP): 301.1{2 ()LI\/IH-#). Example 16
25(RS)-4-Chloro-N-(4-pyrrolidin-3-yl-phenyl)-benZamiyge h¥droc Iorﬁj_g A iO
2011/076678PCT/EP2010/070045 °© iaton

H ' c XN
Rz,X\ﬂ,N Deprotection R m
0 N D © N
H

The substituents are as described above and X is a bond or -CH,-.

Step A: Introduction of a BOC protecting group can be accomplished by treatment of benzyl-
| pyrrolidine derivative 32 {(CAS 383127-68-2) with di-tert-butyl dicarbonate in the presence of an
organic base such as N,N-diisopropylethylamine or triethylamine in non-protic solvents such as
dichoromethane, 1,2-dichloroethane, dioxane, THF or DMF, or using inorganic bases such as
10 sodium hydroxide or sodium carbonate in aqueous solvent systems such as water, aqueous

ethanol or aqueous methanol.

Preferred conditions are N,N-diisopropylethylamine in 1,2-dichloroethane at room temperature

for 1 hour.

S7ep B; N-arylation can be accomplished by treatment of aryl bromide 33 with amide

15 compounds 34 in the presence of a metal catalyst, for instance using a copper-mediated Ullmann
reaction or a palladium-catalysed Buchwald-Hartwig reaction.
Preferred conditions are catalytic copper(l) iodide, catalytic N,N dimethylethylenediamine and
caesium carbonate in dioxane at 120 °C overnight according to the procedure of Buchwald and
co-workers (Org. Lert. 2007, 9, 4749-4751).



-47- Cl The title compound was obtained in analogy to example 12 using 4-chloro-benzoyl chloride
instead of phenylacetyl chloride. White solid. MS (ISP): 303.1 ([{37C1}M+HI), 301.1 ([(350}M+HTt).

5Example 17&5{%}-%6(7%%hIoro-phenyl)-N-(4-pyrrolidin-3-y|-phenyI)-acetarpiLdﬁer%hd gde The title
compound was 0 {ainé(’j In analogy to example 12 using 4-chloro-phenylacetyl cf Orlge Instead of

phenylacetyl chloride. White solid. MS (1SP): 317.13f(37C11M+Hr), 315.1 10 ([(35C1)M+H]t).
Example 18 (RS)-N-(4-Pyrrolidin-3-yl-phenyl)-4-trifluoromethyl-benzamide hydrochloride  The title

compoundmagoltaioed i1 healogy toesanhie ddupsing-tifiiaromeihyikenzeydaanienide instead
of phenyl | chlaride. White solid. MS (ISP): +1-1] 19 .
(RO) 2 4 DTS SR A DA B RO G Gy oenesufonc
2011/076678RCHIERROICH0E OIS 148 He it chlePBuRtOFas dblaimdtitiniariélogy to example 12
using 2,4-dichlorg- chloride n h | ghloride, Off-white solid. MS (ISP): 339.1 ([
C7C111I\/-I%l %12’ )583%‘%{&% ???%%%@?ﬁﬁﬁ% L‘??%?{% 35% ﬁréﬂqﬁlrf'(i‘?f’j'?lé{lé)‘@mple 20
(RS)-3Chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride
Scheme 15
Xis a bond or -CH,-

Ot Ly b
Wittig-Horner
-0 QN
v )4“ OJTY} Reaction 2 @\/t
N e Y
?
N

3 o
r
O
36 ~ 37 W’OF
o 38
Y = -CH,- or -CH,CH,~ B
Reduction
HN
Y
N>
)rO
6 <
39
RZ’XTOH or RE’XTCI c
0 O Amide
5-3 Formation
5-2
H
2. %N D H
R Deprotection RE’X\B’N
O Y [ P S
y 8] Y
N );
H N}[—O
-16 © F
H H 44
- 2.5 N
OJ\O A-D R j{
>( v &
. H
37 k16

The substituents are as described above and X 1s a bond or -CHy- and Y 1s —CHs- or —-CH,CHj-.
10



Cl11i,11.10 The title compound was obtained in analogy to example 12 using 3-chloro-benzoyl
chloride instead of phenylacetyl chloride. Off-white solid. MS (1SP): 303.1 ([{37CI}M+Fl]+), 301.1 10

([{35CI}M+1-§J1. Examﬁple 21 (RS)-Morpholine-4-carboxylic acid (4-pyrro|idin-3-]yalé§)§{{18e7r3xgamide

hydrochlorid Wm“%gﬁ;tle compound was obtained in analogy to examﬂ)lgTﬁ

4-morpholinecarbonyl chloride 15 instead of phenylsghlorofolmate. Off-white solid. MS (1SP): 276.2
([M+Hr). Example 22 (RS)-Methyl-(4-pyrrolidin-3-yl-phenyl)-carbamic acid phenyl ester 20 a)
(RS)-3-('45Eé}a%ﬁﬂ@gg&@@@@h@@%@&(@%ﬁ%ﬁ@% lfsﬁﬁ@h&?!&i@%h@ﬁt&"tég he% titr:e |
compound was obtained. in analogy to example 11(a) using ethyl chloroformate instead, of pheny
ChioroforHates AE ST CPIO5] BT 353 SHHNRIRLaTS S (vesatttan, WO
2011/07668BEGY ER2(00/0 700456249 do(RSkiBrashaglyiiper @ine-1-carboxylic acid tert-butyl ester
(RS)-3-(4-eth r lamino-phenyl)-pyrrolidine-1-carboxylic aci - ester (690 mg) in TI-IF
(9 mt) Wag%%xgﬁr%%gvé{éﬁ% S0 L?t%ﬁ@?‘%%éﬂ%&%%, %Sgy chgéalsu |éﬁr?’iril% ﬁ)%‘é’r?é%%(ﬁlg’the mixture
was thien Sticdd, &mm&mm&tyﬁmm,ﬁﬁmasmmmmm Sk miﬁﬁﬁedm?then cooled to 0
C and auenehad A droniine ALCION St Ak ens oML KEERRIARSLHAR. TR MRS was diuted

with ethyl acetate and was then washed with saturated brine. The organic phase was separated, dried

over Na2$0® afftl“€onéBritrdtasd finvisicud hred a5 ppneowins e e Ebmen e piometdgraphy (Si02;

gradient: heptansiEi0Ackia Al BS)id(Axmnatiyaming-phepyH) Ryrliding: Ixcashrdic.acid
tert-butyl ester (580 mgL, guant) as a colourless oil. MS (1SP): 299.4 ([M+Na]), 221.3

([M+H-C4t EEappraip oty ees Y aphi Fedesdcakiose ARy RnLarRAhe 208Rsoxy lic acid
tert-bLgy! estapobiag titke tae mpeund twaspobiainedywin amalegy 1@ exa pla kAt tiGingixture at the

(RS)-3-(4-methylaminopheny1)-pyrroMipe-1-carboxylic acid terf-butyl ester instead of (RS)-tert-butyl
(2 15 RO RTE OO B e A ST MES RRE (L&) A aCvalt, 414.3

([IM+NRII), 341.2 ([M+H-C4H83]). (RS -Methyl-(4-p§/rrolidin-3-y|-pheny|)-carbamic acid phenyl ester
Preferred conditions are ylide formation at -78 °C using LDA solution in hexane/THF as base

and THF as solvent, reacting the phosphonic acid ester for 60 min at -78 °C, and then
condensation with the carbonyl component at -78 °C and then leaving to warm to room

15 temperature overnight.

Step B: Simmultaneous reduction of the alkene and the nitro function can be effected by
hydrogenation with hydrogen under normal or elevated pressure or by transfer hydrogenation
using ammonium formiate or cyclohexadiene as hydrogen source with a catalyst such as PtOs,
Pd-C or Rancy nickel m solvents such as MeOH, EtCH, H,0, dioxane, THF, HOAc, EtOAc

20 CH,Cl,, CHCls, DMF or mixtures thereof. Alternatively, the reduction of'the alkene can be
effected by Mg in MeOH or by LiAlH, in THF or diethylether.

Preferred conditions are hydrogenation in the presence of Pd/C as catalyst with MeOH as

solvent.

Step C: Amide formation can be accomplished by a coupling reaction between amine 39 and an
25 alkyl or aryl acid chloride 5-2 in halogenated solvents such as dichloromethane or 1,2-

dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME, in the

presence of an organic base such as triethylamine or N,N-diisopropylethylamine.

Preferred conditions are triethylamine in THF at room temperature for 3 hours.

Alternatively, amide formation can be accomplished by a coupling reaction between amine 39
30 and carboxylic acids 5-3 in the presence of a coupling reagent such as DCC, EDC, TBTU or

HATU in the presence of an organic base such as triethylamine, N,N-diisopropylethylamine or



The title compound was obtained in analogy to example 11(b) using (RS)-344-(methyl- 20
phenoxycarbonyl-amino)-phenyl]-pyrrolidine-I-carboxylic acid tert-butyl ester instead of (RS)-
3-(4-phenoxycarbonylamino-phenyl)-pyrroLidine-l-carboxylic acid tert-butyl ester. Colourless oil. MS
(ISP): 297.3 -2 Zﬁﬁ)m Example 23 (RS)-(4-Pyrrolidin-3-yl-phenyl)carb iR ﬂ?jgﬂ?gro-phenyl
ester hydrochloride 25 The title compound was afgtained in analogy to example 11 using
4-chloro-phenyl chloroformate instead of phenyl chloroformate. White solid. MS (ISP): 319.1
gé%;gi}w;ﬁﬁlﬁﬁrlﬁgrﬁ% (ﬁl{g?lgﬂa}lﬁl@d;ﬁfh -ﬁEiX@ﬂﬂ@!;ﬂc%Atlas ?]ichlolljomethane.gr lﬁdoicilloroethane or
-N-(4-Pyrrolidin-3-yl-phenyl)-2-(4-trillyoromethyl-phenyl)-acetamide
2011/0766 %@%%ﬁ%@&%zhgb@th?ﬁgﬁﬁé%oﬁgpﬁ%% BBtdined in analogy to example 12
using 4-trifludeambthylipbenytad@ il chiokiterrsieatoofphiasyilatellylacSmridd:Qslauntess oil. MS

(ASP): 342.2 (IM+L-1]). EX RS)-2-Phenyl-N-((RS)4-pyrrolidin-3-yl-phenyl)-propjonamide
The title c%%%%%%%%é%ﬁggg mlg' é%%ﬁ%/l?g g(%xr%ﬁﬁé(‘ %%fs%r(%g -p’%ge%?%%og%&r%hc%lgﬁ ((? f|ﬂirl1stead
of phefylddst{l:chilbhiBe: Gulagmess il M3 {3 SPYCINB (NG HIDABERAMpler26toluencsulfonic

(RS)-1-(6-CIqraRvENsEy 1-SHoRy ARG INBay- RAGSMLI SR PYHEO GNANYR oc.
Preferred conditions are 4N HCl in dioxane and THF at 60 °C overnight.
In a similar manner, following steps A-D starting from aldeyde 37’ ( (RS)-2-formyl-pyrrolidine-
1-carboxylic acid tert-butyl ester [CAS 117625-90-8]) instead of aldehyde 37 leads to product I-
10 16’ imnstead of I-16.
Scheme 16
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O\\f N
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The substituents are as described above and X 18 -NH- or ~CH;NH-.

15
Step A: Urea formation can be accomplished by reaction of aryl amine 39 with triphosgene and
with an alkyl or aryl amine 41 in halogenated solvents such as dichloromethane or 1,2-

dichloroethane or ethereal solvents such as diethy! ether, dioxane, THF, DME or TBME, or polar



The title compound was obtained in analogy to example 6 using 2-chloro-5-isocyanatopyridine (CAS
125117-96-6) instead of phenyl isocyanate. Off-white solid. MS (ISP): 319.1 15 ([{37C1}M-FFl]), 317.2
({35C1IM+H]). E>}<am le 27 (RS)-l-(4-Pyrrolidin-3-y|-phenyl)-3-(4-trif|uorometr}gzl-ijhenxl -urea
hydrochlorid BGOSR title compound was obtained in analogy to exaﬁ%@ ?Jé’ﬁ%" 4
4-trifluoromethyl-phenyl 20 isocyanate instead of plgnyl isocyanate. Off-white solid. MS (ISP): 250.2
([M+H]t). Example 28 (RS)-Piperidine-I-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide WO
2011/0766/8h THRRRQLQM AIGHAFSH thEhectitie compriindwrRs Obiaedinh 4pae8y to example 11
using 1-piperidinecarbonyl chloride instead of phenyl chloroformate. Colourless amorphous solid. MS
(ISP): 27 gbﬁW% %%%ﬁﬁple 29 (R)-2-Phenyl-N-((RS)-4-pyrrolidin-3-yl-pbeny1)-propionamide ti
Rs -3- 4- RreZ=phéooioiiddiuiy estersdihd smd gintedastispengiohl@b@RSpdertbutylor 18 h.

3-(4-amin@phepy; rrolidine-1- xylate (70 mg, CAS 908334-28-1) in THE (2 ml) wer ded
sequentia‘ﬁg” &egmgﬁ?%%f’pﬂgﬁlr%%lﬁ% }i%? Cﬂ%ﬁf’%{’f nribﬁ)eaér%{ ?&Yfﬂﬁéﬁgﬁﬁp%ﬁ%ﬁﬁ}g a?‘:slgl mgQ)
and the mikiie wad:hoatedab@ @by si8hhs KHa Gtk eCh&s: tFretidor Centraitpd dnacuticand the
residue was pHrified b columnchremelgerary SRS 9ratinnt eRiangihiRpes o give
(RS)-344-((R§52r-pheny!-_15 proplonyfamlnq)-phenyl yrrolidine-l-carboxylic acid tert-butyl ester (107 mg,
quant.) asPaeEsTetHeagIdMmMS ( SEYA 117 Bogwe ki) T 200NV RHUBgiBo5 .2 (M+HI), 339.2
(M+HCad) 1R ZRherViooURSkaRYArelidin-sainberyh-RreRiovamide. 20 1aa sty edfolution
of (RS)-3-144(R)-2-phenyl-propion Tamlno)-phenylprrrolidine-l- carboxylic acid tett-butyl ester (100
mg) in THE PE%I‘fW%s%H’&@&%‘PBB fse a solution of hydrogen chloride in dioxane (0.95 ml, 4 M
solutipp) and the mixture was heated at 60 C overnight. The mixture was then cooled to 0 C and made
basic by addition of 5 M aq. sodium Scherme 17

for X being a bond or -CH,-

Br A . Br
‘% BOC protection
R il
N NYG
AN
44

43

R2,>(\H,I\IH2 B
0 34 N-Aryiation

H
2K N

R C . 2K H

O Deprotection R T

N O
=18 Wg \I<

for example using:
Br Br Br
\Q\O Oj
N N
H H H
43-a 43-b 43-¢

The substituents are as described above and X is a bond or -CH,-.
15



25 hydroxide solution. The mixture was diluted with ethyl acetate/THF (1:1) and the phases were then
separated. The organic layer was dried over MgSO4, filtered and concentrated in vacuo. The residue
was purified Py column chromatography (5i02; gradient: heptane/EtOAc) to afford )
(R)-2-phenylym(%ﬂgg:]ﬁ%?/rrolidin-3-yl-phenyl)-propionamide (63 mgq, 83%3%@&‘3%@@%%
colourless solid. MS (ISP): 295.2 ([IM+H] I). WO 2g11/076678PCT/EP20101070045 -52- Example 30
(S)-2-Phenyl-N-((RS)-4-pyrrolidin-3-yl-phenyl)-propionamide  The title compound was obtained in
analogy toseyainpleRising (S BROheRYIEaPienip agiths dostean M-FydrehsrMiRrepigris acid.
Off-white solid. I\@S (ISP): 295.2 g[MgEEF). Example 31 , ]
(RS)-3-(2?éﬂ1’8r%-ﬁ‘ﬁ‘élh91)§?ﬁt-‘gﬁ‘ﬁy HERARSLS D HEART 156 SbfaRAEIeTs PrEcitRs Soifipound was
obtained idiaoplagydhdxample A usikedd 2:chioreqpheniiprepiohieatithinsietichas, 1,2-
(R)-2-phenylpropionic acid. Col SS rphous solid. MS (ISP); 331.1 ([{37C1}M+14]t), 329.1
(1o oo R AR B R Rt PR s S ke 15 7o
stirredsuspénsicribb (RS jnagidons S i4npyystetriclim<d-yi-phemydqtsenvetividd byearoahleride (100 mg,
Example ' e .ad i ' ) f de (0.11
ERkRIEEANGN Rl AddsApattical aﬂm&a@%%%gg%}o%ﬁgge?%mﬂg g8y,

ml, 37% a&eous solution), zincC chloride (162 mg) and sodium 65 mg ané the

mixture wHshedtd& &t B0 & psriigitdTHativsasvehsad He AP SR ta2rdbrintampsebaline and made

basic by diapwiseaddition . 2pda ag3ammaenia solution. The mixture was then concentrated in vacuo
and the residue was purified by column chromatography (Isolute(r) Flash-NH2 from Sepatrtis; gradient:
)

heptane /e]fﬁgfpggg@@m@%éxﬁ%w%-gmopylethy mine in THF at room temperature for 18 hours.
(RS)-4-chloro-N44-(1-methyl-pyrrolidin-3-y1)-phenyl]-benzamide (80 mg, 86%) as a white solid. MS
(ISP)181 74 B3RSt MeteD]YarBiSaR o riBEEIEY M) imWOo2@yl/BroaEd 8 PLCFERREL0/070045 -53-

Example %§n(15c§g{é§ &hig rﬁ%&%ﬁé@@i’%%@ BQ%Q@%%?%%X&%‘P&MEQSE %%%ggr—%ediated Ulimann

reaction or a palladium-catalysed Buchwald-Hartwig reaction.
Preferred conditions are catalytic copper(l) iodide, catalytic N,N’dimethylethylenediamine and
cacsium carbonate in dioxane in a sealed tube heated in a microwave oven at 180 °C for 2 hours

15 according to a modification (microwave heating) of the procedure of Buchwald and co-workers
(Org. Letr. 2007, 9, 4749-4751).
Step C: Removal of the BOC N-protecting group can be effected with mineral acids such as HCl,
H:504 or H3PO4 or organic acids such as CF:COOH, CHCL,COOH, HOAc or p-toluenesulfonic
acid i solvents such as CH,Cl,, CHCl;, THF, MeOH, EtOH or H,O at 0 to 80 °C.

20  Preferred conditions are 4 N HCI in dioxane and THF at 60 °C overnight.

Isolation and purification of the compounds

Isolation and purtfication of the compounds and intermediates described herein can be
effected, if desired, by any suitable separation or purification procedure such as, for example,

25 filtration, extraction, crystallization, column chromatography, thin-layer chromatography, thick-
layer chromatography, preparative low or high-pressure liguid chromatography or a combination
of these procedures. Specific illustrations of suitable separation and isolation procedures can be
had by reference to the preparations and examples herein below. However, other equivalent
separation or isolation procedures could, of course, also be used. Racemic mixtures of chiral

30 compounds of formula I can be separated using chiral HPLC.

Salts of compounds of formula I

The compounds of formula I are basic and may be converted to a corresponding acid addition

salt. The conversion is accomplished by treatment with at Jeast a stoichiometric amount of an



To a stirred suspension of (RS)-4-chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride 5 (100
mg, Example 16) in 1,2-dichloroethane (6 ml) were added sequentially sodium acetate (24 mg),

acetaldehyd Wz cetic acid (0.02 ml) and sodium triacetoxyboroh ,1?& and the
mixture was ea%%% a %@C overnight. The mixture was then cooled to rog)é?h§r eréﬁg'?g%pﬁggsand made

basic by dropwise addition of 25% ag. ammonia sojgtion. The mixture was then concentrated in vacuo
and the residue was purified by column chromatography 10 (Isolute(r) Flash-NH2 from Separtis;

gradient: Bpﬂ@ﬁﬁtﬁhﬁd@@@&ﬁt@ﬂ}&ﬁ%ﬂ@ﬁi&&@ﬁﬂ[ﬁd{%&nﬂc acid, sulfuric acid, nitric acid,

O Ry Tl Ty R peneamide (0. 08 2R A ARSI S (1SP)
15(RS)-N##(t+Benk yxpiicretiding 84413 gih emitjnde el dr esben zamiden@leicTedtifiercoimpadnd was
obtained i logy tQ. le. 33 USi ' of de. White solid. MS
oD SR RAT AR SRR e et R NS
(RS)-N-[4cthapestiphisyaetlidiriodignyspHemyl padkideylserizdmid ebe HkwOpioallyothe direPEE B P

0/070045 gpds FOEiitlE FRRPRMAL Was.aPLained meagmgyr}%tﬁgﬁmﬁééhwgﬁm envacRiptdenyde
instead of acetaldehyde. Colourless oil. MS (1SP): 407.4 ([ (37C1}M+1-11), 405.4 ([{35CIIM+H1).

Example 36$aradaaddhndis-nind (- pHé adhss otitmilansopne i fempdrite iomaingiedined
solution obéR@ectiianar Na(depyHetigintdny sahenyiibenzpotadydroshiaside: @0dgnd example 16)
in DMSO (3 ml) wer k;:ffl\((éled ?eq%(fantially iodobenzene (242 mg), ferric oxide (19 mg), L-proline (27
mg) and ¢ t‘@ﬁﬁ JBREPINY) and the mixture was heated 10 at 135 C overnight. The
mixturé was the lcoatebhthl itamademifelabirdcandpduted ofifbratiiyllasstdte cdivermaixivtrewas washed

sequentially it wateranq Withsaturated fyine and heq the Qraanic phase. Was separated) dried over
sodium suclp Ate andcOncentrated i vacua. The residue was puritie (i)y column ‘¢ romatography
(Si02; grasiiehesiie prameimoneiumdiydroxide, potassium carbonate, sodium bicarbonate, ammonia,
(RS)-4-chlgroi44:(1-phenyl-pyrrolidin-3-y1)-phenylkbenzamide (28 mg, 13%) as a light yellow solid.
MS 15 (ISP): 407.4 ([{37C1}M+H]), 405.4 ([{3%%5&%;?]).

15 (RS)-1-(4-Butyl-2-methyl-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea; hydrochloride

N

The title compound was obtained in analogy to example 6 using 4-butyl-2-methyl-phenyl
isocyanate (CAS 306935-81-9) instead of phenyl isocyanate, White solid. MS (ISP): 3524
([M+H]").
20 Example 2
1-{3.4-Dichloro-phenyl)-3-[4-(4-methyl-piperazin-1-yI)-phenyi}-urea

jeaael

To a stirred suspension of 4-(4-methyl-piperazin-1-yh-phenylamine (195 mg, CAS 16153-81-4)
25 in DMF (5 ml) was added 3,4-dichlorophenyl isocyanate (191 mgl, CAS 102-36-3) and stirring

was continued at room temperatore for 2 h. The mixture was then diluted with ethyl acetate (20

mi) and water (20 ml) whereupon a precipitate formed. The precipitate was collected by filtration,

washing with ethyl acetate, and dried in vacuo to give 1-(3,4-dichloro-phenyl)-3-[4-(4-methyl-



Example 37 (RS)-2-(4-Chloro-pheny1)-N-((RS)-4-pyrrolidin-3-yl-phenyl)-propionamide 20 The title
compound was obtained in analogy to example 29 using 4-chtoro-alpha- methylphenylacetic acid
instead of (R)-2-phenylpropionic acid. Yellow oil. MS (ISP): 331.1 ([{37C11M+Hr), 329.2
([135C11M+&ﬁ?; E’)é%?ﬁ?ﬁ‘%ésss (RS)-z-Phenyl-N-uRS)-4-pyrro|idin-3-y|-pher?ﬁ%?ﬁ%ﬁé%i7&8“5\No
2011/076678PCT/EP2010/070045 -55- The title compound was obtained in analogy to example 29
using (RS)-2-phenylbutyric acid instead of (R)-2-phenylpropionic acid. Yellow oil. MS (ISP): 309.2
(IM+11]+)p Rlexamnle 39 EBSi4nehiano-hid sty mlidia @ wiaw ke hepzamide hydrpgploride Cl
a) 4-Ch|oro-[,\l-é4-iod -ph Ig—benzamide 10 T a stirred suspension of 4-iodoanilinc (1.50 g) in THE
(20 ml) wéte added @éqg(ﬁ% }I%ﬁgthﬁgm&{(wgmd 4-chlorobenzoyl chloride (0.88 ml) and
stirring was continued at room temperature for 4 h. The mixture was then diluted with ethyl acetate and
washed sequentially with 0.5 N aq sodium hydr%xide slglytion, saturated brine, 0.5 N ag. hydrochloric

acid and finally with saturated brine. The organicxp%‘é'%e Was separated, dried over Na2S04 and 15

concentrate in vaBS6-te(hffdritHlehiqriveh K 3iddepireligi-ienzaheicd A ed hydpezhiorak a light brown
solid. MS (El): 359 ({37C1}M-1, 357 (35C1)M), 141 (H(S?Cl)M-1C6H4NH]+), 139
([35C1}M-IC6H4NbINn. IAIRS1131-1,4-B i’%ﬁp’r z ster 20 A stirred suspension of
4-chloro-N-(4-iodo-phenyl)-benzamided g), °BO ypyrrolidine (2.10 g, CAS
103057-44-9), copper(l) iodide (27 mg), 1-10-phenanthroline g) and caesium carbonate (0.91 g)
was heated at 130 C overnight. The mixture was then cooled to foom temperature and diluted with

ethyl acetate tiechhgsiriwas vnshed sequRipjaleyith waletapd with-ariwpted hieeydhe.phases

were then separate d the organic layer was 25 dried over sodium sulphate, filtered and
Concentralbdm Actio, THE S LR AL ERTRE by LBl et ey (8105 Gkl
heptane/EXBRL2) 10’ afforel (RENBY[448.ctioral} M-H]).

10

Example 4

1-[4-(4-Methyl-piperazin-1-yh-phenylj-3-(4-0xazol-5-yl-phenyl)-urea
H o H

Wenaeil

I e

To a stirred suspension 1-(4-isocyanatophenyl)-4-methylpiperazine (75 mg, CAS §79896-39-6)
15 in DMF (2 mi) was added 4-(1,3-oxazol-5-yhaniline (55 mg, CAS 1008-95-3) and stirring was
continued at room temperature for 17 h. The mixture was then diluted with ethyl acetate (10 ml)
and water (10 ml) whereupon a precipitate formed. The precipitate was collected by filtration,
washing with ethyl acetate, and dried in vacuo to give 1-[4-(4-methyl-piperazin-1-yl)-phenyl]-3-
{(4-oxazol-5-yl-phenyl)-urea (41 mg, 31%) as a white solid. MS (ISP): 376.1 ({M-H]").
20
Example $
(RS)-1-(4-Chloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride

H H
oY

Ct—" © \©\O

N

H

The title compound was obtained in analogy to example 6 using 4-chloro-pheny! isocyanate
25 (CAS 104-12-1) instead of phenyl isocyanate. White solid. MS (ISP): 318.1 ([ {'CIIM+HT),
316.1 (({PCLM+H]).



WO 2011/076678PCT/EP2010/070045 -56- benzoylamino)-phenoxy]tyrrolidine- 1 -carboxylic acid
tert-butyl ester (47 mg, 8%) as a light brown solid. MS (1SP): 436.2 ([{37C1}M+NH4]), 434.4
([{3SCI}M+NI—v|VAd Q}, %673(.178([{37C|}M+H-C4H8] ), 361.2 ([{35C1}M+H-C4HSp. 5 ¢ RS -4-Chloro-N-
4-hen 1 -benZamide %ygrochloride To a stirred solution of FCT/EP2016/070045
(RS)-344-(4-chloro-benzoylamino)-phenoxykpyrrolidine-1-carboxylic acid tert-butyl ester (45 mg) in
THF (2 ml) was added dropwise a solution of hydrogen chloride in dioxane (0.40 ml, 4 M solution) and
the mixture was heated at 60 C overnight. The mixifieas then cooled to 0 C and diluted with diethyl
ether (5 ml). The ensuing,crystals were 10 collected by filtration, washing with diethyl ether, and were
dried in vacuo at 60 C S‘%ﬁﬁ‘d‘%ﬁ‘éﬁ?@’ﬁd%&w(ﬁv rOREmR-YIs2 hysierknrdazamide
hydrochloride (31 mg, 81A) as a light brown crijstaltine solid. MS (ISP): 319.1 a (37C1)M+EI]), 317.2
({35CEM+1-1]4 ). Example 40 ﬁ?’ T
15(RS)-N-44-(1-Benzyl-3-methyl-pyrrolidin-3-yl)-phen ro-benzamide ClI a)
(RS144-(1-Benzyl-2,5-dioxo-pyrrolidin-3-y1)-phenyl]-carba 'g acid tert-butvl ester A stirred
suspension of 4-(BOC-amino)benzeneboronic acid pinacol ester (4.40 g, CAS 330793- 20 01-6),
N-benzylngaidimide SRGASIE RE peed einend fgrhosite geiivd eggdrand [RhCl(cod)]2
(0.27 g) indigxanad fﬁmmw (&bl @?ﬁ%ﬁ&ﬂ%ﬁ#&?&ﬁ%ﬂ&%&ﬁ%@ es under

e mixture was then coo erature and filtered through celite.

e et lasai s oo S b o
tert-butyl ester (3. , [3%) as, an off-white solid. : . I+ , : +H- I

b) (RS)44?£§1 ﬁ%@f%—%tﬁ@?&@f&?\g‘éwF&ﬁ&%ﬁ%&%}‘%ﬁ@@%ﬁ?ﬁ%é’ﬁ&ﬂ%ﬁ% NQEEF To a
stirred sugBEnsign-(f-fRG)A4n(dopphyiy-pidiokaipyirelicio 3y cphenybwarbasicl aTiad0 tert-butyl

ester(3.8 d caesium.carbopat ) 17 d "
2011}@6§%§£%§%§%®8%%3%E%% r@%ﬁisﬁieaai'gsgﬂ%%%ry ’m%é’i%y&l: ﬁ@@%ﬁﬁgio ﬁ&é%ﬁl& mi)
and the midure(Whdtahistiired at room temperature for 1 hour. The mixture was then diluted with
ethyl acetate and the resulting mixture was washed sequentially with water and with saturated brine.-
The phases were separated and the organic phase was dried over sodium sulphate and concentrated
in vacuo *- P CBIDRSRYEhrseA disliesBloyidsio2; gradient: heptane/EtOAC) to
give (RS)%—ﬁlstih%ﬂzswir@nﬁv@itm)zjﬁzxd{@&mmgﬂaﬁpxéﬁﬂgggﬁl&mmaﬂ%w%ﬁ@qemtéﬁ_ester
(0.95 g, 240@’ as a ﬁllow solid. MS (1SP): 412.4 (IM+NH4r), 339.3 ( M+H-C4FI81] . RS -3 4-Amino-
hen Tber? PHEEHGITNER S iiora 67 G SR e Wb SRlgHon of hydrogen chibride in

(RS)-0-(1 diexmd-@-nieitlyl 2bsslioiorpdatidinasyi) spharylicgarram aeihigt-Tutyhesiet (h94 g) in

THF (15 m|l).was ed dropwi olution of hydrogen chlgyride in dioxane (8.9 ml, 4 M splution) and
the mixtu%za\:/rvlgg ?1%%?8(? S&E éé%@%%?n%%#%% %%l%r?éwas f[1:1[1eeneIc1:S61(5]i1§00 BB G %‘#&ﬁ% tth ethyl
acetate. Thieratiptuvashan thigh dieged Bhsicdny additibfed oWt agasttiiihtofinaiids solpitimyl-The
Phases wale, en-aRRialed AdING Q' BaRK AR RIS Wastied wilhimaliialafbiae, TR phases
were then separated and the organic layer was dried over sodium sulphate, filtered and concentrated
in vaélla The ledfdueddstbutified by column chromatography (5i02; gradient: heptane/EtOAc) to afford
(RS)-3-(4-amino-pheny1)-1- benzy1-3-methyl-pgrrolidiper2,5-dione (0.57 g, 81%) as a yellow solid. MS

(ISP): 295.3 ([M+Hg 1), 20 difiRal-A41-Benzalidin-3-y E-Thenylamine
(RS)-1-(2,4-Dichloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride

Lois

Ci

ﬁ::r\m@h

y
The title compound was obtained in analogy to example 6 using 2,4-dichloro-phenyl isocyanate
25 (CAS 2612-57-9) instead of phenyl isocyanate, White solid: MS (ISP): 354.1 ([ {"ClyM+H]"),
352.1 ([{7CI*CL IM+HTY), 350.1 ([{°C:M+H]).



To a stirred solution of (RS)-3-(4-amino-phenyl)-1-benzy1-3-methyl-pyrrolidine-2,5-dione (0.56 g) in
THF (20 ml) was added portionwise lithium aluminium hydride (0.29 g) and the mixture was then
stirred at 70 %Bor 1 hgur The mixture was then cooled to 0 C and quenched 5) 205 dro wise addition
of 4 M aq. hydroC 1or|c 28d. The mixture was then made basic by addition R SR }éﬁum
hydroxide solution and subsequently diluted with ethyl acetate/THF (2:1) and then washed with
saturated brine. The organic phase was separated, dried over Na2S0O4 and concentrated in vacuo to
afford (RS)-4-(1-benzyl-3-methyl-pyrrolidin-3- y];);wlgmine (424 mg, 84%) as a yellow oil. MS
(ISP): 267.2 ([M+ 51%180 S -N- 4- E z1-3- I olidinA-thloro-benzamide To a stirred
suspension of ((Rg%- &Yoo 8%&7 E)%’ foifd? Jb‘ﬁ%“;ﬂé%ﬁfé"d‘i&%‘a) BHEE (5 ml) were
added sequentially triethylamine (0.554m]) and 4ﬂchld'fob zoyl chloride (0.30 WO
2011/076678PCT/EP2010/070045 -585ti ring continued at room temperature for 3 h.
The mixture was then diluted with ethyl acetate and then'washeéd-sequentially with water and with
saturated brine. The organic phase was separated, dried over Ng2S0O4 and concentrate in vacuo. The
residue was purified by column chromatography (Islute(r) Flash-NH2 from Separtis; gradient:
heptane/ew @lﬁ@ggﬁ@ﬁm@mw}aﬁg@ff@@ﬂogy to example 6 using 3-chloro-phenyl isocyanate

(RS) Na4-(@lremand RPN T cpe Xl RE NSRS (P62 Teg d196) 7S an
off-white solid. MS(ISP): 407.4 ([ (370) M+H]/), 405.4 ([ {350}M+H] f) xample

(RS)-N- 18 § Meéth i?%b%i%ﬂb?n 3-yD-phenyll-benzamide 10 To a stirred suspension of

(RS)-N-[4- (1 benzyl-3-methyl- pyrrolldln -3-yl)- ph;ean{bpgghlorobenzamlde (36 mg) in methanol (2 ml)

were added ammonium 9 and coal 19 mg, 10,wt%) and the mixture
was heated at 100 C fo {iogma%,g %’FE% :%;NLBH 350 B8 a’é WM& ature, filtered

through celite and the filtrate was conc ed in vacuo. The residue was taken up in ethyl acetate
and the resulting solution was Washed tedibring. The organic phase was then separated,
dried over sodium sulphate and concentrated in vacuo residue was purified by column

chromatography (Isolute(r) Flash-NH2 from Separtis; gradientf heptane/dichloromethane/methanot) to
give (RS)-N44-(3-methyl- 20 pyrrolidin-3-y1)-phenylkbenzamiddj(12 mg, 48%) as a yellow solid. MS

(ISP) 281 2([M+H]).
The title compound was obtained in analogy to example 6 using benzyl isocyanate instead of

phenyl isocyanate. Off-white solid. MS (ISP): 296.2 ([M+H]").

Example 10
(RS)-1-Cyclohexyl-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride

Cmm@\o
N

Is
The title compound was obtained in analogy to example 6 using cyclohexyl isocyanate instead of
phenyl isocyanate, Off-white solid. MS (ISP): 288.2 ((M+H]").
Example 11
20 (RS)-(4-Pyrrolidin-3-yl-phenyl}-carbamic acid phenyl ester hydrochloride

@”irr“flo

a} (RS)-3-(4-Phenoxycarbonylamino-phenyl)-pvrrolidine- 1 -carboxvlic acid tert-butyl ester

To a stirred suspension of (RS)-tert-butyl 3-(4-aminophenylpyrrolidine-1-carboxylate (80 mg,



Example 42 (RS)-5-Chloro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride CI
25 The title compound was obtained in analogy to example 29 using 5-chloro-2-pyridinecarboxylic acid
(CAS 86873-60-13 insteq’d of (R)-2-phenylpropionic acid. White solid. MS %18%04.1
([(37C1IM+RTE BEYY G (35C1)M+1-1]+). WO 2011/076678PCTTEP2010/0700AE B8 Example 43
(RS)-6-Chloro-pyridine-3-carboxylic acid (4-pyrrolidiz-3-yl-phenyl)-amide hydrochloride CI IH The title
compound was obtained in analogy to example 29 using 6-chloronicotinic acid (CAS 5 5326-23-8)
i(r[l{sétgg?} &f@%@a@bm] Wmi?migfa@d;%t@ m&idéf\étﬁ: é{%&ig)ﬁ%&ﬁ%%&{ﬂ !!iils“ l;dl) a%})@ Plenyl

+FI]). Exam -1-(5-Chloro-pyridin-2-yl)-3-(4-pyrrolidin-3-yl-phenyl)-urea
ychochioF et ABCYA S i UMt e W OB AHAICE BB o
5-chloro-2visotyanaiapdraed GAG2 480 168:5yiinstead niriiielty wdovanhienitmts soiE; MS
(ISP): 319.1 ((37C1IM+HD 317.2 ([(35 +Hr). Example 45, . s
() A e A e i st groticine- -
(RS)-35(44stmyahiatesidrenyiyplerotiding g akBbydicaatiit teveibliylSedtet) THA Stiidthedlution of

(RS)-tert-%b{ll?([Mwl]%o@yfﬂxﬁgqq%- carboxylate (500 mg, CAS 908334-28-1) in
dichloromethane (8 ml) were added sequenﬁa ly triethylamine (0.53 ml) 20 and triphosgene (209 mg)
and the mixture was heated at 45 C for 18 h. The mixture was then concentrated in vacuo and the

residue was @PW@@%Q&B@@Ml@%%M@%)a@ﬁ%ﬁ&iﬁ@@s@érr RPam tampgtature for 5 min. The
ensuing crystals were removed hy filtration and the filtrate was concentrated in vacuo to afford

(RS)-3-(4- 1ot gHmetsnars o) SyHoitthonenitisRon apigapeny-pyrrolidine-1-carboxylic acid
10 tert-butyl ester (98 mg) m THF (2 ml) was added dropwise a solution of hydrogen chloride in

dioxane (0.64 ml, 4 M solution) and the mixture was heated at 60 °C overnight. The mixture was
then cooled to 0 °C and diluted with diethyl ether (5 ml). The ensuing crystals were collected by
filtration, washing with diethyl ether, and were dried in vacuo at 60 °C to afford (RS)-(4-
pyrrolidin-3-yl-phenyl)-carbamic acid phenyl ester hydrochloride (52 mg, 68%) as a white

15  crystalline solid. MS (ISP): 283.1 ((M+H]").

Example 12

(RS)-2-Phenyl-N-(4-pyrrolidin-3-yl-phenyl)-acetamide hydrochloride
H

20 olidine-1-carboxvlic acid tert-butvl ester

To a stirred suspension of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate (80 mg,
CAS 908334-28-1) in THF (2 ml) were added sequentially tricthylamine (0.05 mi) and
phenylacetyl chloride (0.04 ml) and stirring was continued at room temperature for 18 h. The
mixture was then concentrated in vacuo and the residue was purified by column chromatography

25 (810;3; gradient: heptane/EtOAC) to give (RS)-3-(4-phenylacetylamino-phenyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (95 mg, 82%) as a white solid. MS (ISP): 403.2 ([M-+Na]"),
398.2 ((M+NH41), 325.3 ((M+H-C;Hg]).

b) (RS)-2-Phenyl-N-(4-pyrrolidin-3-yl-phenyl)-acetamide hydrochloride
30 To a stirred solution of (RS)- 3-(4-phenylacetylamino-phenyl)-pyrrolidine-1-carboxylic acid tert-

butyl ester (91 me) in THF (2 ml) was added dropwise a solution of hydregen chloride in



butyl ester (600 mg, quant.) as a yellow oil which was used in the next step without further 25
purification. WO 2011/076678PCT/EP2010/070045 -60- b RS -3- 4- 4 4-Difluoro-c clohex lox- hen 1
-oIidine-I-carQ‘ci)gzlhc1 %:,}9 %grt-butyl ester To a stirred suspension of

(RS)-S-(4-isocyana%o-p ieny1)-pyrrolidine- 1-carboxylic acid tert-butyl este?ﬂ%' ’r%’&j‘%??‘“r‘ﬁF (2 ml)
were added sequentially N,N-diisopropylethylamingyg0.13 ml) and 5 4,4-difluorocyclohexanol (68 mg,
CAS 22419-35-8) and the mixture was heated at 110C for 18 h. The mixture was then concentrated in

\(/sgt)]o:;rllduﬁb%ﬁgmlﬁ IS Pﬁéﬁ@?oby&ﬁlgﬁ@a}mﬁm ) @hgéawmlk (%iﬂ%;_gﬁaﬁi@mg mﬁ?@ﬁﬁ?%@g to Igive
- 344-(4,4-difluoro- cyclohexyloxycarbonylamino)-phenylkpyrrolidine-I-carboxylic acid tert-buty
ester (20 ﬁf}a‘} i%%%% oA O AT T SR 45 L AR DB £V PTG ISR8 (M-
10 Cad). jiRGy(4vRyringietick Sytphethyd )aodramitriadios 4¢4-difi 60-Cyolafiex @ SstePRka.stirred
solution o - 344-(4 4-diflugro-cyclohexyloxycarbonylamino)-phenyli- pyrrolidine-l-carboxylic acid
tert-butyl &t@%%%‘éﬁ‘ﬁ%@e&’ }%%C\?vggfgﬁgg r%%ig\g\%e a fg&éo uégﬁsoa?*’y%%qé%enc%ioaﬁp eey in
dioxane (Ga1& nYA(RRRuRILAY BrtHhe. mixture was heated at 60 C overnight. The mixture was then

cooled to 0 C and made basic by addition of 5 M{ggi\%ngym hydroxide solution. The mixture was
diluted with ethyl acetate/THF (1:1) and the phases were then separated. The organic layer was dried
over MgSO04, filtered andfedh seplifiméod:pive yb dgnenwideduidreehiyridsiumn chromatography
(Isolute(r) Flash-NH2 from Sepatrtis; 20 gragient: heptane/dichloromethane/methanol) to afford
(RS)-(4-pyrrolidin-3-yl-pheny1)-carbamic a ifiuoro-cyclohexyl ester (10 mg, 65%) as an

4,4
amorphous yellow solid. MS (ISP): 325.4 ([M+ ﬁj
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-{4-fluor6-pheny|)-ethyl ester 25 The title compound
was obtained in analogy to example 45 using 4-fluoro-phenylgthyl alcohol instead of
4,4-difluorocyclohexanol. Yellow amorphous solid. MS (ISP): 329.3 QM+HI). Example 47

The title compound was obtained in analogy to example 12 using benzoyl chloride instead of

10 phenylacetyl chloride. White solid. MS (ISP): 267.1 ((M~+H]").

Example 14
(RS)-1-Methyl-1-phenyl-3-(4-pyrrolidin-3-yl-phenyl)-urea

O'LT“O\O

15 The title compound was obtained in analogy to example 11 using N-methyl-N-phenylcarbamoyl

chloride instead of phenyl chioroformate. Colourless oil. MS (ISP): 296.3 ({M-+H]").

Example 15

(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4-fluoro-phenyl ester hydrochloride
H

o._-N
0 ©T\
0
F
N
20 H
The title compound was obtained in analogy to example 11 using 4-fluoro-phenyl chloroformate

instead of phenyl chloroformate, White solid. MS (ISP): 301.1 ((M-+H]").

Example 16
25 (RS)-4-Chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochleride



30(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4-fluoro-benzyl ester hydrochloride WO
2011/076678PCITEP2010/070045 -61- The title compound was obtained in analogy to example 45
using 4-fluoro- benzlyl alcohol instead of 4,4-difluorocyclohexanol. White solid. MS : 361.2
([M-Elin. 5Ex‘é|916‘fé @5 2-Methoxy-2-phenyl-N4(RS)-4-pyrrolidin-3-yl- pﬁgw £t f'gl ‘fae The title
compound was obtained in analogy to example 29_gsing (S)-alpha-methoxyphenylacetic  acid (CAS
26164-26-1) instead of (R)-2-phenylpropionic acid. Yellow oil. MS (1SP): 311.3 10 ([M-Efir). Example
49 (R)-2-Methoxy-2-phenyl-N-((RS)-4-pyrrolidin-3-yl-phenyl)-acetamide The title compound was
obtained in analogy to example 29 using H 15 methoxyphenylacetic acid (CAS 3966-32-3)
ISP): 311.3 ([M+FI]). Example 50

instead of (R)-2-phenylpropionic acid. Colourfesgyoil.
(RS)-2-(4-Bromo-phenyl)-2-methoxy-N-ORS)-4-fyrro enylyacetamide 20 The title
compound was obtained in analogy to example 29 using (R -bromo-pheny1l)- methoxy-acetic acid
(CAS 16053-90-0) instead of (R)-2-phenylpropionic acid. Colourless amorphous solid. MS (ISP): 391.1
(Rs'BriM+Fhd tiﬁ89cﬁr@b¥ﬁBMMk%M)1inWGhBﬁﬂl&@%&i&ﬁﬁa'mw&ﬁ@ﬁé%cﬁ%ﬁmme 51

(RS)-4- Methox yrrolidin-3- I) tifle compound was
obtained ﬁ%lsatl%a% Rn b G’tql h; 1l3!sn$hy on%/?rg tgesr%g% acm&:}%g&é S]O 3-50-3) instead
of (R)-2- pﬁéf’fﬂk}ﬁdﬁriﬁﬁb acid. Off-white solid. MS (ISP): 311 3 ([M-iHr). Example 52

3 Example 17

(RS)-2-(4-Chloro-phenyl)-N-(4-pyrrolidin-3-yl-phenyl)-acetamide hydrochloride

H
mN
N
H

The title compound was obtained in analogy to example 12 using 4-chioro-phenylacetyl chloride
~ instead of phenylacetyl chloride. White sofid. MS (ISP): 317.1 ([{*"CUIM+H]"), 315.1
10 ({FCyM+HT.
Example 18

(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-4-trifluoromethyl-benzamide hydrochloride
F

o]

F
Fﬂ@w“
N\@\E>
N
H
The title compound was obtained i analogy to example 12 using 4-trifluoromethyl-benzoyl

15 chloride instead of phenylacetyl chloride. White solid. MS (ISP): 335.1 ([M+H]").

Example 19
(RS} 2,4-Dichloro-N-(4-pyrrolidin-3-yl-phenyl)-benrzamide hydrochloride

Cl
\Q\FH
N
N
P



(RS)-4-Ethoxy-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride mc, 10 The title compound was
obtained in analogy to example 29 using 4-ethoxy-benzoic acid (CAS 619-86-3) instead of

(R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 311.3 ([M-E1-1]-). i;]ﬂgl
(RS)-4-Propﬁ’-ﬁ%ﬁﬁ’;}?%ﬁdin-3-y|-pheny|)-benzamide hydrochloride 15 TE\% |{ e %06??2068{1}14% was
obtained in analogy to example 29 using 4-propyl-bgnzoic acid (CAS 2438-05-3) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 309.2 ([M+14]). Example 54

20(RS)-4-Etbyigl cdintdoRyiratidishenvke e mi)deenz anaideld YdreahiorideliWioro-benzoyl chloride
2011/076678PCT/EP2010/070045. -63-_ The title ¢ _ tained.in apal 0 example 29
using 4-efﬁ§lW§ﬁ-:8éﬁ ook ol kﬁ?}i@fﬁegf{d@gﬁ ?ﬁg%gggcz‘l%¥gﬁiMp@bloﬁ@i%m/hite solid. MS
(ISP): 292 (V1] - Bt pbs 33[(RE)IMEHAH0-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
hydrochloride The title compound was obtained in analogy to example 29 using 4-cyano-benzoic acid
(CAS 619-65-8) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 292.1 ([M+H] I). Example
56 (RS)- 3,4-Dichloro-N-(4-pyrrolidin-3-yl-phenfixbetezéfmide hydrochloride ClI

(RS)-3-Chloro-N-(4-pyrrelidin-3-yi-phenyl)-benzamide hydrochloride

G i N\Q
; i
G b
=N,

>
N
H

The title compound was obtained in analogy to example 12 using 3-chloro-benzoyl chloride
instead of phenylacetyl chloride. Off-white solid. MS (ISP): 303.1 ([{'CI}M+HT"), 301.1
10 (PCHMAHTY.
' Example 21
(RS)-Morpholine-4-carboxylic acid (4-pyrrolidin-3-yi-phenyh-amide hydrochloride

The title compound was obtained in analogy to example 11 using 4-morpholinecarbonyl chloride

15 instead of phenyl chloroformate, Off-white solid. MS (ISP): 276.2 (IM+H]").

Example 22
(RS)-Methyl-(4-pyrrolidin-3-yl-phenyl)-carbamic acid phenyl ester

@ﬁf’“@\o

20 a) (RS)-3-(4-Ethoxycarbonylamino-phenyh)-pyrrolidine-1-carboxylic acid tert-butyl ester

The title compound was obtained in analogy to example 11(a) using ethyl chloroformate instead
of phenyl chioroformate. White solid. MS (1SP): 357.2 ({M+Na]"), 352.2 ((M+NH.]"), 279.2
(IM+H-C4Hs]).

25 b)Y (RS)-3-(4-Methylamino-phenyl)-pyrroiidine-1-carboxylic acid tert-butyl ester




The title compound was obtained in analogy to example 29 using 3,4-dichloro-benzoic acid 15 instead
of (R)-2-phenylpropionic acid. White solid. MS (ISP): 339.2 ([{37C1}M+Hr), 337.2 ([{37C135C1 }M+H)]),
335.1 ([{"CI}M%@Example 57 4-Chloro-N-(4-piperidin-4-yl-phenyl)-benzamide h(}/drochloride Cl 20
WO 2011/078 1820101070045 -64- The title compound was obtahed if SHAIoGY to example
29 using tert-butyl 4-(4-aminopheny1)- 1-piperidinegarboxylate (CAS 170011-57-1) instead of
(RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine-I-carboxylate and 4-chloro-benzoic acid instead of (R)-2-
phenylpropionigiasickoR o Bitersnlisl MSHISRYr B huthik S TRMAFHPrrdlicke ({BEEHHMHEY. 5

Example 58 (RS)-4-Chloro-N-(4-piperidin-3-yl-phenyl)-benzamide hydrochloride The title compound
tvas obtai U AIGTAT ) B ATb 6 el (R A g 3 40 o of K- 1171 . 55
aminophenlydhitipipie rolineeca Had xitate (G ASYEY BiAa8«# 8] hinsteattob{RBddni B uiyhd 4450 °C
aminophenyl)pyrrolidine-l-carboxylate and 4-chlora-benzoic agid instead of (R);4:.phenylpropionic
P bRt S SRt e i s o e
154-Chloredi (4 Ipideradérsdiytipherhyd nbahra midal yddothioeitel acthieetittd samibeumdshes obtained in

analogy tq,example: Z8,usingfenuiyl dHd-2minonnenyd)a R IRGIATINSEARARVIAIRAEASR i
170911-92-9) instead of (RS)-tert-butyl 3-(4- am|nophenyl)pﬁrrol|d|ne-f-carboxylate and

4-chloro-bEsz6id BeiesHuteuss G by oqwen i oot seea el Satevartbcsnlpnias (Fspde3ms 1 ([

(37C1)M+d@r§@@8%ﬁ[(@3§@%§%‘%ﬂae@ﬁg&mﬁIﬁﬂnc-l—carboxylic acid tert-butyl ester (580 mg,
(RS)-2-(4-Chloro-phenyl)-2-methory-N-ORS)-4- XEroIidLn-S- [-phenyh-acetamide WO
2011/07687RPLT PSP Ao BSD): 2504 (V-] ) 2213 (M H-CHe )

10

¢} (RS)-3-[4-(Methyl-phenoxycarbonyl-amino)-phenylj-pyrrolidine-1-carboxvlic acid tert-butyl

gster
The title compound was obtained in analogy to example 11(a) using (RS)-3-(4-methylamino-
phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester instead of (RS)-tert-butyl 3-(4-

15 aminophenyl)pyrrolidine-1-carboxylate. Colourless oil. MS (ISP): 419.3 ([M+Na]"), 414.3
([M+NH41"), 341.2 ((M+H-C,Hs]").

d) (RS)-Methyl-(4-pyrrolidin-3-vl-phenyl)-carbamic acid phenyl ester

The title compound was obtained in analogy to example 11(b) using (RS)-3-[4-(methyl-

20  phenoxycarbonyl-amino)-phenyl]-pyrrolidine-1-carboxylic acid tert-butyl ester instead of (RS)-
3-(4-phenoxycarbonylamino-phenyl)-pyrrolidine- 1 -carboxylic acid tert-buty! ester. Colourless
oil. MS (ISP): 297.3 (IM+NH4]").

Example 23
(RS)-~(4-Pyrrolidin-3-yl-phenyl}-carbamic acid 4-chloro-phenyl ester hydrochloride

e,
N

The title compound was obtained in analogy to example 11 using 4-chloro-phenyl chloroformate
instead of phenyl chloroformate. White solid. MS (ISP): 319.1 ([{'ClIM+HTM), 317.2
(({PCM+HTY.

25

Example 24
30 (RS)-N-(4-Pyrrolidin-3-yl-phenyl)-2-(4-trifluoromethyl-phenyl)-acetamide



The title compound was obtained in analogy to example 29 using (4-chloro-phenyl)-methoxyacetic
acid (CAS 4674-24-2) instead of (R)-2-phenylpropionic acid. Yellow solid. MS (ISP): 347.2
([{3701}M+H 345.1 %‘T 5C11M+lii). 5Example 61

(RS)-N-((RS)- PI% Siibfind 3- -yl-phenyl)-2-(3-trifluoromethyl-phenyl)- prop.oﬁ‘ﬁﬂ’@""ﬁ“ﬁ@”ﬁﬁe compound
was obtained in analogy to example 29 using (RS)-Z;(3-trifluoromethytphenyl)-propionic acid (CAS
68718-08-1) instead of (R)-2-phenylpropionic acid. Colourless 10 amorphous solid. MS (ISP): 363.3

(MHt). Example 62 (RS)-N-(4-Pyrrolidin-3-yl-phenyl){2-(3-trifluoromethoxy-phenyl)-propionamide 15
The title compound was obtained in analogy to{examp sing (RS)-
2-(3-trifluoromethoxypheny1)- propionii;of 22" Ipropionic acid. Yellow amorphous
solid. MS (ISP): 379.3 (M+HI). Example 63

4-Chloro-N-0-((3RS,4SR)-4-hydroxy-pyrrolidin-3-y1)-phenyll- ben?amlde hydrochloride 20 a)
(3RS 4SR§%&44§Bmmmapﬂnﬁwb)e®thyﬂﬁomﬁpamlﬂd inenipiedrboxiviiciacithiedhetiytigsiaryieesistirred

solution of &hnglbro ﬁ?ﬁ%eﬁ%g’o%et? ry EI—& 0 ml gﬁf@h%@%@\ﬁn%ﬁ here at-78 C was

added dropW|se n-b n|I uflon [ stirring continued for
30 min. Boron trlfluorlde etherate (1.86 mI) wasﬂmemddaéd dropwise and stirring continued for a
further; 10 min. A solutlm fﬁflﬁeﬁ '1@ @g ré’l\{@n@;& g@;ﬁg@{g{pﬁgﬁg/omms -66-
blcyclo[3 1.0]hexane-3- carboxyllc aC|d tert-butyl ester (1.3 4214-49-2) in THF (4 ml) was
then added dropwise and the mixture was stirr¢d ak- 78 C for a further 2 h before being quenched by -~
dropwise addition of aqueous sodium bidarbgnatg o (20 m1). The mixture was allowed to warm
to room temperature and was then dilutedh#ith ethyl aces F (1:1). 5 The mixture was washed wth
saturated brine and then the phases were separated and th -gganic phase was dried over sodium
sulphate, filtered and concentrated in vacuo. The residue was Burlfled by column chromatography

(Si02; granﬂ&nﬂiﬂheptﬁmlﬁi%s)otﬂ@w& @%E&@R&r%x&ﬂnﬂwqmasﬁfgemsﬂxwwmﬁwmaﬂdme -1

-carboxyllc cid te butyl ester Ies .344.0 ([18113r1M+Hh,
342.0 ({758 ?ﬁﬁ+‘14 it %ﬁ%@f ?[%é\é%ﬁ&'% 4s]). 121 3RS 4SR -3- 4-
4-Chloro-benzo 'amino --olidine-l-carbox I|c aC|d

10 Example 26

{RS)-1-(6-Chloro-pyridin-3-y1}-3-(4-pyrrolidin-3-yl-phenyl}-urea hydrochloride

4 H
T
al N
8
The title compound was obtained in analogy to example 6 using 2-chloro-3-isocyanatopyridine
(CAS 125117-96-6) instead of phenyl isocyanate. Offiwhite solid. MS (ISP): 319.1
15 ([{7CM+H]), 317.2 ([({PCM+H].
Example 27
(RS)-1-(4-Pyrrolidin-3-yl-phenyl}-3-(4-trifluoromethyl-phenyl)-urea hydrochloride

The title compound was obtained in analogy to example 6 using 4-trifluoromethyl-phenyl

20 isocyanate instead of phenyl isocyanate. Off-white solid. MS (ISP): 250.2 ([M+H]M.

Example 28
(RS)-Piperidine-1-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide



tert-butyl ester A stirred suspension of
(3RS,4SR)-3-(4-bromo-pheny1)-4-hydroxy-pyrrolidine-1-carboxylic acid 15 tert-butyl ester (810 mg),
4-ch|oroben2ﬁ51(i§ §1 L?é@g),_ ca(?sium carbonate (1.54 g), N,N'- dimethylg%m%gd%%i € (0.06 ml)
and copper(l) iodide mgq) in dioxane (8 ml) under an atmosphere of argon In a sealed tube was
heated at 120 C for 18 h. The mixture was then cogled to room temperature, filtered through celite and
the filtrate was concentrated in vacuo. The residue was taken up in ethyl acetate and the resulting
solution was washed sequentially with 20 er and with saturated brine. The organic phase was then
separated, dried over sodium sulphate and cencefitrated in vacuo. The residue was purified by column
chromatography (Si02; gradient: heptane/Et0AQ) to '@
(3RS,4SR)-344-(4-chloro-benzoylamino)-phenyl]-4-hydroxypyryolidine-I-carboxylic acid ten-butyl ester
(800 mg, 81%) as a white solid. MS (ISP): 441.3 ([{37C1}MNa&n, 439.3 ([{350}1\4+Nar), 363.1
({31C1}M+H-C4H81"), 361.2 ([ {35C1}M+H- 25 C4H81). c)_24-Chloro-N- 4- 3R5 4SR -4-h1 - hen |
-benza id& h@ﬁ?@@ﬂ@ﬁgg@m&@h@@e@éﬁm@pgy to example 11 using 1-piperidinecarbonyl chloride
@3 RS,4SF%)rs%éaﬂr%ﬁ@ﬁﬁ@éﬁ%@ﬁmﬁ&én@oﬁiﬁt&&kﬁ«@%ﬁg@awmﬁ({k@@)kgm@e{m@p@ tert-butyl
ester (47 mg) in THF (1.5 ml) was added dropwise a 30 solution of hydrogen chloride in dioxane (0.42
ml, 4 M solution) and the mixture was heated at 60 C overnight. The mixture was then cooled to 0 C
and thg ensuing crystals were collected by filtratigmpashing once with THE and once with diethyl
ether, and were dried in at 60 fford ‘1 . .
chioro-N-14- (3RS, 4SBT Ry SRS B B RrRiapgride
2011/076678PCT/EP20101070045 -67- hydro hlorﬁ'de (31 mg, 81%) as a white crystalline solid. MS
gz;ﬂ THEX :

(ISP): 319.0 ([{37C1}M H 317.1 ([{35C1 + 64

(RS)-2-(3-Benzoyl-pheny1)-N-((RS)-4-p |din-%-ym@pionamide 5 The title compound was
obtained in analogy to example 29 using (RS)-ketoprofen (CA§/22071- 15-4) instead of
(R)-2-phenylpropionic acid. White solid. MS (1SP): 399.2 (M+H]l). Example 65
10(RS)-2-3¢Nethopaycpemph-NA(drayielidinnd phbenybyaesiamideaysdroahlatida ch haditle

compound was obtained in analogy to example 29 using 3-methoxy-phenylace c acid instead of
(R)-2-phe%ropionic acid. White solid. MS.(ISP): 311.2 (M+HI). 15Example 66

(RS)-I (3 Cyarirphenyp:iNidd-@ylRSlidmtdutirphétdracptamydieyrrolidine-1-carboxylate (70 mg,
CAS 908334-28-1) m THF {2 ml) were added sequentially N-methylmorpholine (0.12 mi),
TBTU (171 mg) and (R)-2-phenylpropionic acid (60 mg) and the mixture was heated at 50 °C

for 18 h. The mixture was then concentrated in vacuo and the residue was purified by column
chromatography (Si0;; gradient: heptane/EtOAc) to give (RS)-3-[4-((R)-2-phenyl-

15  propionylamino}-phenyl]-pyrrolidine-1-carboxylic acid tert-butyl ester (107 mg, quant.} as a
colourless oil. MS (ISP): 417.3 ([M+Na]"), 412.3 ((M+NH4]), 395.2 ([M+H])), 339.2 ((M+H-
CHelN.

b {R)-2-Phenvl-N-({R8)-4-pyrrolidin-3-yl-phenyh-propionamide

20
To a stirred solution of (RS)-3-[4-((R)-2-phenyl-propionylamino )-phenyl]-pyrrolidine-1-

carboxylic acid tert-buty! ester (100 mg) in THF (2 ml) was added dropwise a solution of
hydrogen chloride in dioxane (0.95 ml, 4 M solution) and the mixture was heated at 60 °C
overnight, The mixture was then cooled to 0 °C and made basic by addition of 5 M aq. sodium

25 hydroxide solution. The mixture was diluted with ethyl acetate/THF (1:1) and the phases were
then separated. The organic layer was dried over MgSO04, filtered and concentrated in vacuo.
The residue was purified by column chromatography (Si0.; gradient: heptane/EtOAc) to afford
(R)-2-phenyl-N-({RS)-4-pyrrolidin-3-yl-phenyl)-propionamide (63 mg, 83%) as an amorphous
colourless solid. MS (ISP): 295.2 ({M+H]".



N The title compound was obtained in analogy to example 29 using 3-cyano-phenylacetic acid instead
of (R)-2-phenylpropionic acid. Colourless oil. MS (1SP): 306.2 (M+H}). WO 20
/1076678PCT/EP2010/070045 -68- Example 67
(RS)-2-(3-Me‘¥I90§59—1fJWg%ﬁ)-N-qRS)-4-pyrroIidin-3-yl-phenyh-propionamidé)c%ﬁﬁg%ﬂfgf%@%aound was
obtained in analogy to example 29 using 2-(3-methexy-phenyl)- 5 propionic acid (CAS 3146-60-9)
instead of (R)-2-phenylpropionic acid. Yellow oil. MS (ISP): 325.2 (M+Hr). Example 68
(RS)-2-(3-Cyano-phenyl)-N-((RS)-4-pyrrolidin-Jeyil&mg)-propionamide 10 The title compound was
obtained in analogy to example 29 using 2-(3-cyanq-phenyl)-propionic acid instead of
(R)-2-phenylpropionic a&t ﬁé}ﬁswlﬂﬂ:(@h‘wj?%‘?'évﬂwﬁwﬁk&m@%@mde
4-Chloro-N-14-((3RS,4RS)-4-fluoro-pyrrolidin-3-y1):phenyll-benzamide hydrochloride CI 151t3 R SR
S -3--4 - CllbrO-bC112018.111ell1tOlidi utyl ester To a stirred suspension of
(3RS,4SR)-344-(4-chloro-benzoylaminoj= olidine-1-carboxylic acid tert-butyl
ester (730 mg, example 63(b)) in dichloroethane (15 ml) 20 acetonitrile (15 trd) at 0 C was added
dropwise diethylaminosulphur trifluoride (0.46 ml) and the mixtiire was then stirred at room

terln pefatﬁ]‘ﬁef and anﬂl?%ﬁg i_iggéf Sl%%&@ﬁﬁz@ﬂﬂgﬁf/g%ifﬂgﬁ m@_%g@lﬁ%@@%m%m ied by
column chromatogra | , gral lent: neplane t C) 10 glv .
(3 RS,ERs‘jﬁ%i’f‘ﬂ;?g-@?rc%éﬁ&ﬁ‘i’é%?ﬁ}ﬁ893*Bhéﬁﬁﬁhﬂ‘?fl%}%-}ﬁﬁr@ﬁ’&’ﬁi&?%%?%@ﬁc)acid tert-butyl ester

(112 mg, 15%) as a white solid. MS (ISP): 438.4 WO 2011/076678PCT/EP2010/070045 -69-
({37C1}M+NH4f), 436.3 ([{35C1}M+NR4n, 36%@%%][}M+H-C4H81+), 363.0
{35C1}M+H-C41-181). b) 4-Chloro-N-144(3RS, ~4-fluoro-pyrrolidin-3-0-phenyll-benzamide
hydrochloride (RS)-3-(2-Chloro-phenyl}-N-{4-pyrrolidin-3-yl-phenyl)-propionamide

Q\/YH

N

Ct G @\D :
N
H

10 The title compound was obtained in analogy to example 29 using 3-(2-chloro-pheny[)propionic

acid instead of (R}-2-phenylpropionic acid. Colourless amorphous solid. MS (ISP): 331.1
([7CM+AT, 329.1 ([PCRM+H].
Example 32
(RS)-4-Chlero-N-[4-(1-methyl-pyrrolidin-3-yl}-phenyl]-benzamide

15 \
To a stirred suspension of (RS)-4-chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride
(100 mg, Exampie 16) in methanol (5 ml) were added sequentially sodium acetate (24 mg),
formaldehyde (0.11 ml, 37% aqueous solution), zinc chloride (162 mg) and sodium
cyanoborohydride (65 mg) and the mixture was heated at 50 °C overnight. The mixture was then

20 cooled to room temperature and made basic by dropwise addition of 25% aq. ammonia solution.
The mixture was then concentrated in vacuo and the residue was purified by column
chromatography (Isolute® Flash-NH; from Separtis; gradient: heptane/ethyl acetate/methanol) to
afford (RS)-4-chloro-N-[4-(1-methyl-pyrrolidin-3-yl)-phenyl]-benzamide (80 mg, 86%) as a
white solid. MS (ISP): 317.2 ([ {’ClyM+H]"), 315.2 ([ CLy M+HT).

25



5 To a stirred solution of (3RS,4RS)-344-(4-chloro-benzoylamino)-pheny1]-4-fluoro-pyrrolidine-
1-carboxylic acid tert-butyl ester (110 mg) in THF (2 ml) was added dropwise a solution of hydrogen
chloride in dioxaneigq.% ml, 4 M solution) and the mixture was heated at 60 C overnight. The mixture
was then coolet 480 ¢%Rd diluted with ethyl acetate. The ensuing crystalréqw&%we%?éﬁ by filtration,
washing twice with ethyl acetate and twice with dietlyyl 10 ether, and then dried in vacuo at 60 C to
afford 4-chloro-N-[44(3RS,4RS)-4-fluoro-pyrrolidin3-yo-phenylkbenzamide hydrochloride (81 mg, 87%)
as a white crystalline solid. MS (ISP): 321.1 ([{%&%M—Ij@lf), 319.1 ([{3501M+H1+). Example 70
15(RS)-4-Chloro-N-13-(pyrrolidin-3-yloxy)-phenyll-benzamide CI NH Q The title compound was
obtained in analogy to ﬁﬁé‘@g%§ﬂg & %ﬁﬁﬁﬂ@’fﬂé‘fé%\'ﬁ’%ﬂ’ﬁ‘-elﬁ%gﬁ‘ﬁﬁg?lﬂfght yellow gum. MS
(ISP): 319.2 ([{37C1}M+H]+), 317.2 ([{8 Mf1]). 20Example 71
(RS)-4-Chloro-N-(4-morpholin-2-yl-phenyl)-b&nzainide. hydrochloride ci The title compound was
obtained in analogy to example 29 using (RS)- ‘ 2-(4- aminophenyl)morpholine-4-carboxylate
(CAS 1002726-96-6) instead of (RS)-tert-butyl 3-(4- 25 amifioppenyl)pyrrolidine-I-carboxylate and
4-chloro-benzoic acid instead of (R)-2- phenylpropionic acid. White solid. MS (ISP): 319.0
({37C1)M+H]’), 317.2 ([{35C11M+1-11-). WO 2011/076678PCT/EP2010/070045 -70- Example 72
(RS)-4-Chl6rd Kol syspprofin-2-Rphérijpodhzimite iendohphriy I bakantide brdrpdimdivas
obtained in gMAQAYRXATERIR 22 LSING (RBariers B 4«3d@d sequentially sodium acetate (24

aminophenyOmorpholine-4-carboxylate instead of (RS)-tert-butyl .
3-(4-aminBEAEHRS R PS AL E A osRtte A A0 bk 8PA SRS AeRgstrsndaacdp s BeRdhropionic
acid. Colotidess ananrhoushsalid. M8 CCSRErmiks: 17012 Inchiduak-thb), @bl (a1 MH]-).

temperature and made basic by dropwise addition of 25% ag. ammonia solution. The mixture

was then concentrated in vacuo and the residue was purified by column chromatography

10 (Isolute® Flash-NH, from Separtis; gradient: heptane/ethyl acetate/methanol) to afford (RS)- 4-
chloro-N-[4-(1-ethyl-pyrrolidin-3-yI)-phenyl]-benzamide (86 mg, 88%) as an off-white solid.
MS (ISP): 331.3 ([ {7CIYM+H]Y), 329.3 ([ {F*ClyM-+HT.

Example 34
15 (RS}-N-{4-(1-Benzyl-pyrrelidin-3-yl)-phenyl] -4-chioro-benzamide

The title compound was obtained in analogy to example 33 using benzaldehyde instead of
acetaldehyde. White solid. MS (ISP): 393.2 ([ {7CIyM+HT", 391.2 (( {"CLIM+H]H.

20 Example 35
(RS)-N-{4-(1-Benzyl-pyrrolidin-3-yl)-phenylj-4-chloro-benzamide

Ra



Example 73 10(RS)-6-Pyrazol-1-yl-N-(4-pyrrolidin-3-yl-pheny1)-nicotinamide hydrochloride The title
compound was obtained in analogy to example 29 using 6-pyrazol-1- yInicotinic acid (CAS
253315-22-9) instead of (R)-2-phenylpropionic acid. Light brown solid. MS . 334.2 (M-r1-1]-).
15Example ?F%‘g)l '8 ¥hforo-N- -(4-piperidin-3-yl-phenyl)-nicotinamide hycﬁ Efﬁ ?dgﬂf‘f‘f(’l@ The title
compound was obtained in analogy to example 29_gging (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4- 20
aminophemwﬂﬂer@aﬂimﬂx@wmﬁf@%@m&@yﬂ@ﬂm E@@Qﬂﬂx{&ﬁ%@&%@f@@é ERE

Example 788 ALOR oS S AN S 2 S - SR amice

25hyrdrochloride WO 2011/076678PCT/EP2010/070045 -71- The title compound was obtained in
analogy to example 29 using 3,5-difluoropicolin acmﬁé% S 745784-04-7) instead of
(R)-2-phenylpropionic acid. White solid. MS (I M+HI) 5Example 76
(RS)-1H-Benzoimidaz®ig)2-¢shoxryNe|ddit ki qpylrplidinkgin-phydrpheapijde:yarnddbloride The title
compound was obtained in analogy tocexample 29 using 1H-benz idazole-2-  carboxylic acid (CAS

[ cid.QNhite solid. MS (ISP): 10 307.2 (M+Hr). Example 77

To a stured solution of (RS)-4-chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride
(200 mg, Example 16) in DMSO (3 ml) were added sequentially iodobenzene (242 mg), ferric
oxide (19 mg), L-proline (27 mg) and sodium tert-butoxide (171 mg) and the mixture was heated

16 at 135 °C overnight. The mixture was then cooled to room temperature and diluted with ethyl
acetate. The mixture was washed sequentially with water and with saturated brine and then the
organic phase was separated, dried over sodium sulphate and concentrated in vacuo. The residue
was purified by column chromatography (Si0;; gradient: heptane/EtOAc) to give (RS)-4-chloro-
N-[4-(1-phenyl-pyrrolidin-3-yl)-phenyl]-benzamide (28 mg, 13%) as a light yellow solid. MS

15 (ISP): 407.4 ([{"CIyM+HT), 405 4 ([ CHEM+H] N,

Example 37
(RS)-2-(4-Chioro-phenyl)-N-((RS)-4-pyrrolidin-3-yl-phenyl)-propionamide

@JYH
H|

N
H

20  The title compound was obtained in analogy to example 29 using 4-chloro-alpha-
methylphenylacetic acid instead of (R)-2-phenylpropionic acid. Yellow oil. MS (ISP): 331.1
[ TCMHHTY, 329.2 ([{PCIM+H] .
Example 38
(RS)-2-Phenyl-N-((RS)-4-pyrrolidin-3-yi-phenyl)-butyramide



(RS)-4-Chloro-2-fluoro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride CI The title compound
was obtained in analogy to example 29 using 4-chloro-2-fluoro-benzoic acid 15 instead of
(R)-2-phenylprapionic acid. White solid. MS (ISP): 321.1 (I {37C1}M+111) 319.1&%3501 M+H]).
Example 78 %}%%?ﬁ%%-pyridine-2-carboxy|ic acid (4-piperidin-3-yl-phe?1§/Tf- ' éﬂm% ochloride ci
WO 2011/076678PCT/EP2010/070045 -72- The titlgscompound was obtained in analogy to example
29 using (RS)-tert-butyl 3-(4- aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of
(RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine- 1-earboxylate and 5-chloro-picolinic acid (CAS
86873-60-1) instead of (R)-2-phenylpropioqic acid. l.ight yellow solid. MS (ISP): 318.3 ([{37C1}M+H])),
316.2 5 ([{35C1N+Ht). Example 79 (RS) -Chloro- in-3-yl)-3-(4-piperidin-3-y|-pheny|)-urea
hydrochloride HH O The title compound -was obtained in pgy,to example 6 using (RS)-tert-butyl
3-(4- 10 aminopheny1)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyppyrrolidine-1-carboxylate and 2-chloro-5-isocyanatopyridine (CAS 125117-96-6) instead
of phenyl %ﬁﬁ?ﬂﬁ SpEmowd Hite ABAICHID tRSSRZeTHMPl7R WIR 3 S phanyBmemiowwid). Example

80 15(RS)rtéablerer)44dnystbylomiesiplivdrsdloRhenylirhenzandeniy e title compound was
obtained in analogy to example 32 using 4-chloro-N-(4-morpholin-2-ylphenyl)-benzamide

hydrochloride (example 71) instead of (RS)-4-chloro-N-(4-pyrrolidin-3-ylphenyl)-benzamide
hydrochloride. White solid. MS (ISP): 333.2 ([{3%ahje-Blr), 331.1 20 ([{35C1}M+H]). Example 81

(RS)'l'(4'Pyrr0|Id(ﬁﬁ:xlmpy—ﬁzf):f—(aglyr}%ﬂfﬁfl)—/g%'iggy}mphenyl]-benzamide hydrochloride

er“@O
O

b

a) 4-Chloro-N-{4-iodo-phenyl}-benzamide

10 To a stirred suspension of 4-1odoaniline (1.50 g) in THF (20 ml) were added sequentially
triethylamine (1.90 ml) and 4-chlorobenzoyl chloride (0.88 ml) and stirring was continued at
room temperature for 4 h. The mixture was then diluted with ethyl acetate and washed
sequentially with 0.5 N aq. sodium hydroxide solution, saturated brine, 0.5 N ag, hydrochloric
acid and finally with saturated brine. The organic phase was scparated, dried over Nay;SO; and

15 concentrate in vacuo to afford 4-chloro-N-(4-iodo-phenyl)-benzamide (2.55 g, quant.) as a light
brown solid. MS (EI): 359 ({*'CIIM™), 357 (°ClyM"), 141 ([£CIIM-1CsHNHTY, 139
([PCUM-ICHNH]Y.

b) (R8)-3-[4-(4-Chloro-benzoylamino)-phenoxy]-pyrrolidine-1-carboxylic acid tert-butyl ester
20 A stirred suspension of 4-chloro-N-(4-iodo-phenyl)-benzamide (500 mg), 1-BOC-3-
hydroxypyrrolidine (2.10 g, CAS 103057-44-9), copper(I) iodide (27 mg), 1-10-phenanthroline

(50 mg) and caesium carbonate (0.91 g) was heated at 130 °C overnight, The mixture was then

cooled to room temperature and diluted with ethyl acetate. The mixture was washed sequentially
with water and with saturated brine. The phases were then separated and the organic layer was
25  dried over sodium sulphate, filtered and concentrated in vacuo. The residue was purified by

column chromatography (Si0,; gradient: heptane/EtOAc) to afford (RS)-3-[4-(4-chloro-



WO 2011/076678PCT/EP2010/070045 -73- isocyanato-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester (Example 45a) instead of phenyl isocyanate. Off-white solid. MS (ISP): 333.2 GMH-1-11).
Example 82 5 RS(?-3-FIuoro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phen g-amide hydrochloride 10
The title comBouna WA Bbtained in analogy to example 29 using 3-f|uoro?;ﬂ§1/ (Al joxylic acid
(CAS 152126-31-3) instead of (R)-2-phenylpropionjgsacid. Light yellow solid. MS (ISP): 286.2 ([M+H]).
10Example 83 (RS)-1-(5-Chloro-pyridin-2-y1)-3-(4-piperidin-3-yl-phenyl)-urea hydrochloride HH NYN
AOBhE A H R A By e (CAG BT sGT0- 1) otaat of (Ror A 5T
aminophe, -1-piperidinecarboxyla 798-79-1) instead o -tert-butyl 3-(4-
aminophe‘%’@ﬁﬁ%ﬁdm-fﬁgpbég%ag{ar@%m - -iéé%ﬁa(rg 3? W‘(ﬁ%@( %§6§é735-68-5) instead of
phenyl isa¢ydaas-@fayhite)soiid. M (QPY-3333H{1'37C11M+HI), 331.2 ([{35C1}M-i-H]). Example
84 (RS)-Quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride 20 WO
2011/076678PCT/EP2010/070045 -74-

5 ¢)(R8)»4-Chloro-N-{4-(pyrrolidin-3-yloxy)-phenyl]-benzamide bvdrochloride

To a stirred solution of (RS)-3-[4-(4-chloro-benzoylamino }-phenoxy]-pyrrolidine-1-carboxylic
acid tert-butyl ester (45 mg) in THF (2 ml) was added dropwise a solution of hydrogen chloride
m dioxane (0.40 ml, 4 M solution) and the mixture was heated at 60 °C overnight. The mixture
was then cooled to 0 °C and diluted with diethyl ether (5 ml). The ensuing crystals were

10 collected by filtration, washing with diethyl ether, and were dried i vacuo at 60 °C to afford
(RS)-4-chloro-N-{4-(pyrrolidin-3-yloxy)-phenyl]-benzamide hydrochloride (31 mg, 81%) asa
light brown crystalline solid. MS (ISP): 319.1 ([ £'CIM+H]), 317.2 ([{CM+HT).

Example 40
I3 (RS)-N-[4-(1-Benzyl-3-methyl-pyrrolidin-3-yI)-phenyl]-4-chloro-benzamide

O

a) (RS)-[4-(1-Benzvi-2.5-dioxo-nyrrolidin-3-vD)-phenvil-carbamic acid tert-butvl ester

A stirred suspension of 4-(BOC-amino)benzeneboronic acid pinacol ester (4.40 g, CAS 330793-

20 01-6), N-benzylmaleimide (2.84 g, CAS 1631-26-1), potassium hydroxide powder (0.77 g) and
[RhCl{cod}]; (0.27 g) in dioxane (48 ml) and water (§ ml) i a sealed tube was heated at 90 °C
for 5 minutes under microwave irradiation. The mixture was then cooled to room temperature
and filtered through celite. The filtrate was concentrated in vacuo and the residue was purified by
column chromatography (Si0,; gradient: heptane/EtOAc) to give (RS)-{4-( I-benzyl-2,5-dioxo-

25 pyrrolidin-3-yl}-phenyl]-carbamic acid tert-butyl ester (3.83 g, 73%) as an off-white solid. MS
(ISP): 398.2 ([M+NH4]"), 325.3 ((M-+H-C4Hs]).

b (RS)Y-[4~(1-Benzyl-3-methyl-2. 5~-dioxo-pyrrohdin-3-v-phenvl]-carbamic acid tert-butvl ester

To a stirred suspension of (RS)-[4-(1-benzyl-2,5-dioxo-pyrrolidin-3-yl)-phenyl]-carbamic acid
30 tert-butyl ester (3.80 g) and caesium carbonate (9.76 g) in DMF (20 ml) at 0 °C was added



Example 85 (RS)-Isoquinoline-l-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride  The
title compound was obtained in analogy to example 29 using 1-isoquinoline carboxylic acid 5 (CAS
486-73-7) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 M+HI@. Example 86
(RS)-4-ChIorg-%3%PiHi/ b -Scarboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide ﬁ%ﬁ[ SERISHEEYT 10 The title
compound was obtained in analogy to example 29_gsing 4-chloropicolinic acid (CAS 5470-22-4)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 304.1 ([{37C1}M-FFI]), 302.1 ([
I35C1IM+hihpEexampeBdn(R BB rRme:Ryding) 2ncop Xy isiaeitd Menyrralidiod-nnend-amide
hydrochloride Br HN 15 T;le title conﬁﬁound was ob aineg in analogy to example 29 using
5-bromo-pYAEHEPLEAMBEIic BB ( ﬁ%ﬁ’f%é‘f‘ﬁéiﬁ)“iﬂ HEE BRI AreAI ARG WERE Yellow
solid. MS (:SRjrc34d: 2 (SHBGMtEdidat)y 346. 0 ({{y Mt MMchkatittdd XampleBHhases were separated
20(RS)-2-Flyoro-4-methaxy-N-(4-pyrrolidin-3;yl-phenyl)-benzamide hydrachloride WO .

s B b e e st R S Ry LT
using 2-flusroprfietinxgebenz oiccanitb (CABY 38442 B)linstebpeh¢Rr 2 shenyipedBiBR[¢-4tid. White
solid. MS P 3 M- = 89 n_ ) s : " 40
oy (o v e o Hlo: AR R - phony  carbamic scid sebuct eqgor (095 2.209)
compoundivais bptaabe. iM%rﬁé LiyHa- 8% EYhEN12D)usiat BUPI24riffabio-ethoxy)- nicotinic acid (CAS
175204-90-7) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 10 366.2 ([M+H]").

10 To a stirred solation of (RS)-[4-(1-benzyl-3-methyl-2,5-dioxo-pyrrolidin-3-yl)-phenyl}-carbamic
acid tert-butyl ester (0.94 g) in THF (15 ml) was added dropwise a solution of hydrogen chloride
in dioxane (8.9 ml, 4 M solution} and the mixture was heated at 60 °C overnight. The mixture
was then cooled to 0 °C and diluted with ethyl acetate. The mixture was then made basic by
addition of 5 M aq. sodium hydroxide solution. The phases were then separated and the organic

15 layer was washed with saturated brine. The phases were then separated and the organic layer was
dried over sodium sulphate, filtered and concentrated in vacuo. The residue was purified by
column chromatography (Si0;; gradient: heptane/EtOAc) to afford (RS)-3-(4-amino-phenyl)-1-
benzyl-3-methyl-pymrolidine-2,5-dione (0.57 g, 81%) as a yellow solid. MS (ISP): 295.3
([MHH]).

20
d} (RS)-4-(1-Benzyl-3-methyl-pyrrolidin-3-vi-phenvlamine

To a stirred solution of (RS)-3-(4-amino-phenyl)-1-benzyl-3-methyl-pyrrolidine-2,5-dione {0.56
g) in THF (20 ml) was added portionwise lithium aluminium hydride (0.29 g} and the mixture
was then stirred at 70 °C for 1 hour. The mixture was then cooled to 0 °C and quenched by

25  dropwise addition of 4 M aq. hydrochloric acid. The mixture was then made basic by addition of
5 N ag. sodium hydroxide solution and subsequently diluted with ethyl acetate/THF (2:1) and
then washed with saturated brine. The organic phase was separated, dried over Na,SO4 and
concentrated in vacuo to afford (RS)-4-(1-benzyl-3-methyl-pyrrolidin-3-yl)-phenylamine (424
mg, 84%) as a yellow oil. MS (ISP): 267.2 ([M+H]).

30

&) (RS)-N-[4-( i -Benzyl-3-methvl-pyrrolidin-3-vi)-phenyl1-4-chloro-benzamide

To a stirred suspension of ((RS)-4-(1-benzyl-3-methyl-pyrrolidin-3-yl)-phenylamine (420 mg) in
THEF (5 ml) were added sequentially triethylamine (0.55 ml) and 4-chlorobenzoyl chloride (0.30



Example 90 (RS)-4-Methoxy-quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)amide hydrochloride
15 The title compound was obtained in analogy to example 29 using 4-methoxy-2- quinolinecarboxylic
acid (CAS 1 instead of (R)-2-phenylpropionic acid. Yellow soli : 348.2 ([M+Hr).
Example 91%8% ?é -Methoxy-quinoline-2-carboxylic acid (4-pyrroI|cCiJPé}§§ 0eGn7§’/ 45amlde
20hydrochloride WO 2011/076678PCT/EP2010/043045 -76- The title compound was obtained in
analogy to example 29 using 6-methoxy-quinoline-2- carboxylic acid (CAS 75433-99-7) instead of
(R)-2- pheﬂmmgﬂiﬁ@a}@b &mﬂmaoﬁd@&ﬂﬁd@%ﬁé&& AM-453 mbaxampieRs diluted with

(RS)-3- ChI r ridin 3 -be zam dro hIo ide The title pound was
obtained i zaﬁ% “[t)dpg g%p‘]ve %é)(ﬂ ﬂ% tgr %/ ﬁ%ﬁﬁé?@%r - Qpp (%%Egrboxylate
(CAS 87517i%e7\9ai);@p$taadi, dfifR Sy-deNaprdyl a’&c(éoﬂ@x&mtnophmg@]ﬂbmm&dlmﬁsqanbﬁmyl@te and
o SR AR ISR, (iR RhERUPPRINIe Al IRl sod. MS (SP)

317.2 ([{37¢ 11M+H 31
(RS)- T%leﬁtﬁ[@tgfmwmhé@?—ﬁfa%ﬂ@h@éérdH@?W&WWW@IW&W@@@W&G&WMe The title

compoungwas,altaned, Ig %@%2@3{49&%%@&%@19@&1@%@@0&2@ aings7- caghaxylic acid (CAS
852532-64- qglnstead of( enylpropionic acid. Yellow solid. M (IS ): 324.2 (IM+H]Th). 20

Example $ld~ CLEMTH]).
Example 41

(RS)-N-{4-(3-Methyl-pyrrolidin-3-yI)-phenyl]-benzamide

“ro,

To a stirred suspension of (RS)-N-[4-(1-benzyl-3-methyl-pyrrolidin-3-yl)-phenyl}-4-chloro-

10

benzamide (36 mg) in methanol (2 ml) were added ammonium formate (90 mg) and palladium
on charcoal (19 mg, 10 wt%) and the mixture was heated at 100 °C for 1 hours. The mixture was

15 then cooled to room temperature, filtered through celite and the filtrate was concentrated in
vacuo. The residue was taken up in ethyl acetate and the resulting solution was washed with
saturated brine. The organic phase was then separated, dried over sodium sulphate and
concentrated in vacuo. The residue was purified by column chromatography (Isolute™ Flash-NH,
from Separtis; gradient: heptane/dichloromethane/methanol) to give (RS)-N-[4-(3-methyl-

20 pyrrolidin-3-yi)-phenyl]-benzamide (12 mg, 48%) as a yellow solid. MS (ISP): 281 2([M+H]".

Example 42
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyf)-amide hydrochloride

Cl /!

H
. N
N
o}
N
H

25 The title compound was obtained in analogy to example 29 using 5-chloro-2-pyridinecarboxylic
acid (CAS 86873-60-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 304.1
(({FCHM+H]Y, 302.2 ([ £°CIM+HT).



(RS)-5-Methoxy-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride WO
2011/076678PCT/EP2010/070045 -77- The title compound was obtained in analogy to example 29

using 5-metfk%§/ ﬁgﬁqgg -2- carboxylic acid (CAS 29082-92-6) instead of z\ i}gh%p UEOpIOI’]IC acid.
White solid % !S 2 GMH-H]). Example 95 (RS)-2,6-Dimethoxy-N-(4-pyrro li | A-3- -yl-p

henyl)-nicotinamicie 01'--/1"--i Ny-y0 0 HN  The ti}¢. compound was obtained in analogy to example
29 using 2,6-dimethoxy-nicotinic acid (CAS 16727-43-8) instead of (R)-2-phenylpropionic acid. Light
yellow oil. MS (ISP): 328.2 10 ([M+Hr). Examglgaﬁp]e 43

(RS)-3,4-D oro plpa| in-3:y mlde hI r| etltl ompound was
obtained i BSOS HEIE SEhG I LR Py pheny ) aimide Wy QroE oride
aminophenyl)- 1 plperldlnecarboxylate &ﬁzbgs -79-1) instead of (RS)-tert- butyl 3-(4-

aminophenyl)pyrrolidine-l-carboxylate and 3,4 nzoic acid (CAS 51-44-5) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP} 35 37C1}M+Hfk), 351.3 ([(37035C1 IM+FI]+),
349.2 ([135CIIM+FIF). 20Example 97 (RS)-4-Ethoxy-N-(4-pi erl in-3-yl-phenyl)-benzamide
hydrochloride WO 2011/076678PCT/EP2010/070045 N

The title compound was obtained in analogy to example 29 using 6-chloronicotinic acid (CAS
5 5326-23-8) mstead of (R)-2-phenylpropionic acid. White solid. MS (1SP): 304.1
((£7CMAHT, 302.2 ({FCM+HTD.
Example 44
(RS)-1-(5-Chlero-pyridin-2-y1)-3-(4-pyrroiidin-3-y}-phenyl}-urea hydrochloride

H H
hah e
Cl/@\ﬁ/ 0 \%
N
H

10 The title compound was obtained in analogy to example 6 using 5-chloro-2-isocyanatopyridine
(CAS 95735-68-5) instead of phenyl isocyanate. Off-white solid. MS (ISP): 319.1
([ 7CM+HT, 317.2 (({PCIMHHT.

Exampile 45
I5 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4,4-difluoro-cyclohexyl ester

STO

H

a) {RS)-3-(4-Isocyanato-pheny-pyrrohdine- 1 -carboxvlic acid tert-butvl ester

To a stirred solution of (RS)-tert-butyl 3-(4-aminophenylpyrrolidine-1-carboxylate {500 mg,
CAS 908334-28-1) in dichloromethane (8 ml) were added sequentially triethylamine (0.53 ml)
20 and triphosgene (209 mg) and the mixture was heated at 45 °C for 18 h. The mixture was then
concentrated in vacuo and the residue was resuspended in diethyl ether (15 ml) and stirred at
room temperature for 5 min. The ensuing crystals were removed by filtration and the filtrate was
concentrated in vacuo to afford (RS)-3-(4-isocyanato-phenyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (600 mg, quant.) as a yellow oil which was used in the next step without further

25 purification.



-78- The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminopheny idine:|-carboxylate and 4-ethoxy-benzoic acid (CAS 619-86-3) i of 5
(R)-2-phenyl§@é§§rl{i%%%%. White solid. MS (ISP): 325.4 ([M+HI). Examplé%@gp%l&ggﬁg
(RS)-N-(4-Piperidin-3-yl-phenyl)-4-trifluoromethyl-hgnzamide hydrochloride 10 The title compound
was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophery®Rs)-piperidine Farhoxyalehie AS: S 7h 898 aghihd ngliead 10b tRsHdigst bty ak{Hc acid
aminophen I) trrloel:igtlige- | -carboxylate and 4-trifluoromethyl-benzoic acid (CAS 455-24-3) instead of
(R)-2-phe}’%*§gﬁm‘$n€‘acid. White solid. MS (ISP): 349.2 ([1v1+HI). 15Example 99

(RS)-2,4-Dizhlgioe {ameipesidof-R §-phdnybebenzantice Nypookitbield - B tigléc coi pavihdtyias
obtained in 19 ex 29.usin fert- Srfdqaminophenyl)-l-pipesidi rboxylate
(Cas 6750 T L e e
2 4-diéhlofettsbiiveiecacioht@ms! $683420¥ ihst2d B Y andHbayprbpsioris Aeitcdahitd Yolfor MS (ISP):

353.2 ([ {3/ PrMibedd wir bdd LedElrdrdnd b WMablhia & (HRRGUIMFEH B c¥Hfdhn
2011/076678PCT/EP2010/070045 -79- Example 100

(RS)-4-CHIBIAEERIN S i seridit sty pisne Ry h Aertsstie e8Rarb bt idiorThe title compound
was obtaig@gldnecanmlogyie example) Padising (RI)diest-Dulybek (fic acid tert-butyl ester (20 mg,
12%) as an off-white solid. MS (ISP): 447.4 (M+Na]"), 442.4 ((M+NH4]"), 369.2 ((M-+H-
10 CqHs])).

¢) (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 4.4-difluoro-cyclohexvl ester

To a stirred solution of (RS)- 3-[4-(4,4-difluoro-cyclohexyloxycarbonylamino)-phenyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester (20 mg) in THF (2 ml) was added dropwisc a
15 solution of hydrogen chloride in dioxane (0.18 ml, 4 M solution) and the mixture was heated at
60 °C overnight. The mixture was then cooled to 0 °C and made basic by addition of 5 M aq.
sodium hydroxide solution. The mixture was diluted with ethyl acetate/THF (1:1) and the phases
were then separated. The organic layer was dried over MgS04, filtered and concentrated in
vacuo. The residue was purified by column chromatography (Isolute® Flash-NH; from Separtis;
20  gradient; heptane/dichloromethane/methanol) to afford (RS)-(4-pyrrolidin-3-yl-phenyl)-carbamic
acid 4,4-difluoro-cyclohexyl ester (10 mg, 65%) as an amorphous yellow solid. MS (ISP); 3254
(IMHH]").
Example 46

(RS)-(4-Pyrrelidin-3-yl-phenyl)-carbamic acid 2-(4-fluoro-phenyl)-ethyl ester
H

SERRAE
H

The title compound was obtained in analogy to example 45 using 4-fluoro-phenylethyl aicohol

instead of 4,4-difluorocyclohexano!. Yellow amorphous solid. MS (ISP): 329.3 (]M-+H]").

25

Example 47
30 (RS)-(4-Pyrrolidin-3-yl-phenyly-carbamic acid 4-fluoro-benzyl ester hydrochloride



5 aminopheny1)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyppyrrolidine-1-carboxylate and 4-chloro-2-fluoro-benzoic acid (CAS 446-30-0) instead of
(R)-2-phenylpropionic acid. White solid. MS (1SP): 335.3 ([(37C11M+1-1]), 333.3 ([ (3501M+1-1]).
Example 101™MOIY%44-Chloro-phenyl)-N-(4-piperidin-3-yl-pheny!)-proptéiahidéAVtischioride CI
The title compound was obtained in analogy to exagjple 29 using (RS)-tert-butyl 3-(4-
aminopheny0-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

aminophenyflpyrrolidine-1-carboxylaterand.3-(4-chloro-phenyl)-priopionic acid (CAS 2019-34- 15 3)
instead of (R)-2-phenylpropionic acid. oIid. MG (ISP): 345.2 ([{37C1}M+H]+), 343.2

({35C1}M+F11). Example 102 (RS)-2-(4-€tilo %ﬁeﬁﬂ@4-piperidin-3-y|-pheny|)-acetamide
hydrochloride 20 The title compound was obtained in o0 example 29 using (RS)-tert-butyl
3-(4- aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

aminophenyOpyrrolidine-1-carboxylate and 3-(4-chIoro-phenyl)-awcetic acid (CAS 1878-66-6) instead of

(R)-2-phenyl iQni id. Off-white salid. 1SP);.331,2,d(37C +HI), 329,3 C1IM+HIE).
WO 201 1/%%7%%%%%%%%8[]% P%gﬁ% zﬂ%&@é&pﬁaﬁé 4(5[{151ng]ﬁl?{luoro—benzyl aigéggl ms}tedd
(145)-2-(4Ehibebvhamy o he(eRe) - I pitsesedih-BI§I(BHBNI) -BfOioHAMIde  The title compound was
obtained in analogy to example 29 using (RS)-tert-butyl 3-(4- 5 aminopheny1l)-1-piperidinecarboxylate
(CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4- amin%phenyOpyrroIidine-l.-carboxylate and
2-(4-cRloro-phenyl)-propionic acid (CAS 938-93k¥gmple 4
(S)-2-Methoxy-2-phenvl-N-((RS)-4-pyrrolidin-3-yl-phenyl)-acetamide

h QQX»
C
H

The title compound was obtained in analogy to example 29 using (S)-alpha-methoxyphenylacetic
acid (CAS 26164-26-1) instead of (R)-2-phenylpropionic acid. Yellow oil. MS (ISP): 311.3
10 (M+H]D.
Exampie 49
(R)-2-Methoxy-2-phenyl-N-{(RS)-4-pyrrolidin-3-yl-phenyl)-acetamide

The title compound was obtained in analogy to example 29 using (R)-alpha-
15  methoxyphenylacetic acid (CAS 3966-32-3) instead of (R)-2-phenylpropionic acid. Colourless
oil. MS (ISP): 311.3 ([M+H]).
Example 50
{RS)-2-(4-Bromo-phenyl)-2-methoxy-N-((RS)-4-pyrrolidin-3-yl-phenyl)-acetamide

O/

]
mN
Br © \©\[§
N
H

20 The title compound was obtained in analogy to example 29 using (RS)-(4-bromo-phenyl)-
methoxy-acetic acid (CAS 16053-90-0) instead of (R)-2-phenylpropionic acid. Colourless
amorphous solid. MS (ISP): 391.1 ([{*'BriM+HTY, 389.0 ([ {°Br} M+H]").



instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 345.2 ([137C1JM-tii]), 343.3
({35C1}MHr). Example 104
10(RS)-N-((16)-4-Piperidin-3-yl-phenyl)-2-(3-trifluoromethyl-pbeny1)-propionamide The title compound
was obtainedV 3HABHY T example 29 using (RS)-tert-butyl 3-(4- PCT/EP2010/070045
aminopheny1)-1-piperidinecarboxylate (CAS 875798579-1) instead of (RS)-tert-butyl 3-(4-
aminophenyOpyrrolidine-1-carboxylate and 2-(3-triffluoromethyl-phenyl)-propionic acid (CAS 15
68718-08-1) instead of (R)-2-phenylpropionic aﬁgr}mggtglsolid. MS (ISP): 377.4 (IM+F1]). Example
105 (RS)-N-((115)-4-Piperidin-3-yl-pheny1)-2-(3-trifluoro ethoxy-phenyl)-propionamide 20 The title
compound was %Tﬂé%qwam!})tb%ﬁfé@giﬁs%ﬂmﬁﬁrhm%@d@Ydmcmﬂride
aminopheny1)-1-piperidinecarboxylate {GAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-l-carboxylate and_2-(3-trifluoromethoxy-phenyl)-propionic acid instead of
(R)-2-phenylpropionic acid. Colourless ggmsg@: 393.2 ((MH-1-1]). WO
2011/076678PCT/EP2010/070045 -81- Examyple 106 ,5-DifIuoro-pyridine-2-carboxy|ic acid
(4-piperidin-3-yl-phenyl)-amide hydrochloride 5 Tfe title~e6mpotind was obtained in analogy to
example 29 using (RS)-tert-butyl 3-(4- aminophenyl)-1-piperid carboxylate (CAS 875798-79-1)
instead of (RS)-tert-butyl 3-(4- aminophenyflpyn-olidine-I-carboxylate and
3,5-difluordlpy titline 2ysarbbowylio eide(CA 75784 G4+7H) nbeadhp FH(RptBeplienyhyirbpionicaacid.
Off-white gpli SR -1]4 VPN L ,

(R T oo e D TR e s Aals, ISP 3113
(RS)-2-(48¥HRY-benzyp-pyrrolidine-1-carboxylic acid tert-butyl ester To a stirred solution of (RS)-
2-(4-bromo-benzyl)-pyrrolidine (1.00 g, CAS 38@;&3@@5@ in1,2-

(RS}-4-Ethoxy-N-(4-pyrrolidin-3-yi-phenyl)-benzamide hydrochloride

-

10 The title compound was obtained in analogy to example 29 using 4-cthoxy-benzoic acid (CAS

619-86-3) instead of (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 311.3 ({M+H]").

Example 53
(RS)-4-Propyl-N-(4-pyrrolidin-3-yil-phenyl)-benzamide hyvdrochloride

“@m
15 _ N

The title compound was obtained in analogy to example 29 using 4-propyl-benzoic acid (CAS
2438-05-3) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 309.2 ({M+H]").

Fxample 54
20 (RS)-4-Ethynyl-N-(4-pyrrolidin-3-yl-phenyh-benzamide hydrochloride



15 dichloroethane (10 nil) were added sequentially N,N-diisopropylethylamine (0.79 ml) and
ditert-butyl dicarbonate (1.02 g) and the mixture was stirred at room temperature for 1 hours. The
mixture was ijjg%gle%gichloromethane and washed sequentially with W@é%mgiﬂtﬁg%@ydrochloric
acid, saturated aq sodium bicarbonate solution and saturated brine. The organic phase was then dried
over sodium sulphate, filtered and concentrated inyacuo to afford (RS)-2- 20
(4-bromo-benzyfl-pyrrolidine-1-carboxylic acid tert-butyl ester (1.41 g, quant.) as a light yellow viscous
oil. MS (ISP): 342.1 ([(8113r}M+H]I), 34%; 9BriM+H]), 286.1 ([(8113rIM+HC4H8r), 284.2 ([
(79Br}M+H-C4H8F). b) (RS)-244-(4-CQmino)-benzylI-p_yrrolidine-l-carboxylic acid
tert-butyl ester 25 A stirred suspension of (RS)-2-{@-brg benzyl)-pyrrolidine-I-carboxylic acid
tert-butyl ester (400 mg), 4-chlorobenzamide (280°’mg), s&é3igrmcarbonate (766 mg), N,NI-
dimethylethylenediamine (0.04 ml) and copper(1) iodide (23 in dioxane (3 ml) under an
atmosphere of argon in a sealed tube was heated at 120 C for 13 h. The mixture was then cooled to
room températtreclitteredtmaudteoeiitaandliigs filttatenplad @ osogritetoih haeu . AEk(CHO
20111076 QI /ER2( A5 -82- resi -faken -up.in: et Iting
solution wggé%vaa(éﬁé%)j ]sgé?éa%%gl% aﬁ%%vgﬁgégﬁ%wﬁgﬁ&sﬁﬁsgﬁ b&r'i rt%é %%%gﬂghgﬁs&as then
separated, dried over sodium sulphate and concentrated in vacuo. The residue was purified by column
chromatography (Si02| gradient: heptane/EtOA@)Xg},gjléess

(RS)-214-(4-chIoro-benzgylamino -benzylkpyrrolidine-1- 5 carboxylic acid tert-butyl ester (19 mg, 4%)

as a light yellow gurkRRi<HaBnoYt4nimotdingdmimhany)sbepadmide hydrpohdorige
({37C1}M+H-C4H8f), 359.1 ([{35C1} Cad F).c)
(RS)-4-ChIoro-N-(4-nvrroIidin-2-vlmetm%%’tﬁnzamide hydrochloride 10 To a stirred solution of
(RS)-244-(4-chloro-benzoylamino)-benzyll-py#roligine- oxylic acid tert-butyl ester (16 mg) in THF
(1.5 ml) was added dropwise a solution of hydrogé&n %oxane (0.14 ml, 4 M solution) and the
mixture was heated at 60 C overnight. The mixture was then ed to 0 C and the ensuing crystals

were collected by filtration, washing once with ethyl acetate andonce with diethyl ether, and were
dried in vaduaidt 60rpoaralifond dibRS)x atllopg-td-¢dapyrikolitlims2g/hnethypheci kaeicamide

hycrochiodle (2 %, 2206 A5 IEAIREVEUne SPIFLVSISRY L LAGTE ) 3151

({35CP/ ple oro-1soquinoliné-3-car lic acid
(4-pyHblidin-3-yl-phenyl)-amide 20hydrochloride Cl The title compound was obtained in analogy to
example 29 using 1-chloro-isoquinoline-3- carbgxylic,acid (CAS 1049606-80-5) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 354.2 ([{37C1}M+H]), 352.2 ([{15C1{M+H]). 25
Example 109 (RS{RE)chitnBishloreNpidevariidipristiyphemnd sanvdehyd vwgdleddioride WO
2011/076678PCT/EP2010/070045 -83-a ¢!

CE©Y

H

N
N
H

The title compound was obtained in analogy to example 29 using 3,4-dichloro-benzoic acid
15 instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 339.2 ([{"CIyM+H]Y, 337.2
([{7CPPCLIM=HT, 335.1 ([{ClyM+HT).

Exampie 57
4-Chloro-N-(4-piperidin-4-yl-phenyl}-benzamide hydroechloride

Cl
Uy
N
G \Q@
20 N



a) (RS)-3-[(E)-2-(4-Nitro-phenvl)-viny11-pyrrolidine-1-carboxylic acid tert-butyl ester To a stirred
solution of N,N-diisopropylamine (3.36 ml) in tetrahydrofuran (20 nil) at -78 C was added dropwise a
solution of n-butyllithium (14.9 nal, 1.6 M in hexane) and the 5 reaction mixture was then warmed to 0
C for 15 mm ¥&H&EP &7 8ling to -78C, a solution of diethyl (4-nitrobenzyl) PAOESRHITARYE 00 g, CAS
2609-49-6) in tetrahydrofuran (10 ml) was added d_r&p_wise. The mixture was stirred at -78 C for 60 min
and then a solution of (RS)-3- formyl-pyrrolidine-l-carboxylic acid tert-butyl ester (4.01 g, CAS

59379-02-f) A UaRMAIRMTAR (&ML Was A0St UORYNIRS OYRT 30 B[N IS

en
allowed to 10 warm to room temgarature and stirring continued at room temperature fg?égll%’ﬁzours. The

mixture waPRH mrGeEboRAte (hyh 30 Aal adidifrebold RN gy b ifdf-of aqueous hydrochloric

acid (1 N)adheprbdeipwasduasnedrsearaeatialdysith water and anihsatiateg hrine, dried over
Na2S04 and concentrated.in v%%

i uq. The residue was purified.by column chromatagraphy (Si02,
optanel AR FARIEHD T R S Ao O T Bttt e e 5cic
tert-bugyl ester (3.39 g, 58%) as a yellow oil. b) (RS)-3-12-(4-Amino-rthenyl)-ethyll-nyrro lidine- 1
-carboxylic acid tert-butyl ester To a solution ofé’?%-iiéf%myl-pyrrolidine-l-carboxylic acid tert-butyl
ester (3.39 g) in methanol (250 trd) was added paﬁ Q8§ on charcoal (10 %, 340 mg). The mixture
was stirred 20 vigordBsly- 4 tdomnlachpiphratin o hiypbged)fbeizaouds. lifideocchialyde was filtered off
and the filtrate was evaporated. The cr prQduct was purified by column chromatography (Si02,

tert-butyl ester (2.44 g, 79%) as a yellow oil- SIS 2 ((M+1-1]+). 25 ¢) (RS)-3-
{244-(4-Chloro-benzoylaminol-carbox lic acid tert
(RS)-342-(4-amino-phenyl)-ethylkpyrrolidine-I-carboxylic aci - butyl ester (100 mg) in THE (5 ml)

were added sequentially N-methylmorpholine (0.15 ml), TBTU 221 mg) and 4-chloro-benzoic acid (70

mg) and 16 HEHESISPIEG AL 0 GRNARD U0 LOTEOTRRGHIFRROIGIAT004S -84- The

mixture was then concentrated in vacuo and the residue was purified t])cy columh chromatography
(Si02,1%ra@%‘ﬁ-ﬂﬂ#@ﬁ%kﬂf@ﬂé%‘ﬁ%ﬂa‘e (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
(RS)-3-{24ftsrsiinvobenzaiiamingrphsny et l-pwialiding i -caabaxylie aaid tert-butyl ester (131
mg, 89%) as a white solid. MS (1SP); ): 4 3@%{ CHM-IHr), 42 S5C1IM+HIk), 375.5 .
({370IM+ _egy&%%ﬁ}%aﬁx%{&%m%ﬁeﬁgg% ?lé)P) M?.l 2[{ &}?\d(wlﬁ] ), 3}15.1|?[]{ CI M-+HT).
(RS)-4-Chloro-N44-(2-_pyrrolidin-3-yl-ethyl)-phenyli-benzamide hydrochloride To a stirred solution of
(RS)-3- (244-(4-chIoro-benzoylamino)-phenyl]eEMl- rrg&idine-l- carboxylic acid tert-butyl ester (130
mg) in THF (3 ml) was added dropwise a solution 0 hydrogen chloride in dioxane (1.14 ml, 4 M
solutibh) and the mixtufeChicrrdbidepiptadn-dvipiytny HHiemmmide Wab thbleddeled to 0 C and the

ensuing crystals were collected by filtragjon, washing with ethyl acetate, and were dried in vacuo at 60
C to afford (RS)-4-chIoroN44-(2-pyrroIidi}-phenylkbenzamide hydrochloride (111 mg,
(&}

guant.) as an off-white crystalline solid. MS TSP} 33 37CI}M+H]4), 329.1 ([{35CI}M-111]-). 15
N/\
‘\/NH
The title compound was obtained in analogy to example 29 using tert-butyl 4-(4-aminophenyl)-
1-piperazinecarboxylate (CAS 170911-92-9) instead of (RS)-tert-butyl 3-(4-

aminophenyl)pyrrolidine-1-carboxylate and 4-chloro-benzoic acid instead of (R)-2-

20 phenylpropionic acid. Off-white solid. MS (ISP): 318.1 ([{7CIM+H]N, 316.1 ((£°CIIM+H].

Example 60
(RS)-2-(4-Chloro-phenyl)-2-methoxy-N-((RS)-4-pyrrelidin-3-yl-phenyl)-acetamide



Example 110 (RS)-4-Chloro-N-14-(2-piperidin-3-yl-ethyl)-phenyl]benzamide hydochloride CI The title
compound was obtained in analogy to example 109 using (RS)-3-formyl-piperidine-1- 20 carboxylic
acid tert-butély%ester \&)CAS 118156-93-7) instead of (RS)-3-formyl-pyrro lidine-1- carbo_@/Iic acid
tert-butyl est&r O SHWAHISolid. MS (1SP): 345.2 ([{37CPM+HIr), 343.2 ([(35OIRFHY Bk inple 111
(RS)-2-(3-Chloro-phenyl)-N-((RS)-4-piperidin-3-yl-ghenyl)-propionamide 25 CI WO
2011/076678PCT/EP2010/070045 -85- The title compound was obtained in analogy to example 29
using (RS‘I‘E@ﬁtlél&(h%t{&id&%i@@%%ﬂ%énﬂ@@@@%&iﬁﬂl’@?}.@@E%é@&%ﬁ%@?@nzz@:%m&%ﬁd of
(RS)-tert-butyl 3-(4- aminophen 2 yrrolidine-l-carboxylate and 2-(3-chloro-phenyl)-propionic acid
(14161-8&%%% Q%F«ﬁé’?é:%% ﬁwﬁtﬁ?&s (& scraheIBREiger: MS SR isas1d ﬁ&??cl}Mm]),
343.2 5 ([RB5QUIMIIAMENTY 35112 @CliadradN3((S)-4-piperidin-3-yl-phenyl)-benzamide CI The title
compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4- 10
aminophenyOpiperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-l-carboxylate and 4-chcrsbplzdic acid (CAS 74-11-3) instead of (R)-

2 phenylpropigels RSy pyRelaMS SRAF A A E 1 FABSIRGHNERD. Bxampte

The title compound was obtained in analogy to example 29 using (RS)-2-(3-trifluoromethyl-
phenyl)-propionic acid (CAS 68718-08-1) instead of (R)-2-phenylpropionic acid. Colourless
10 amorphous solid. MS (ISP): 363.3 (M+H]").

Example 62
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-2-(3-trifluoremethoxy-phenyl)-propionamide

F 4
(o]
X ©T5
N
H

15 The title compound was obtained in analogy to example 29 using (RS)- 2-(3-trifluoromethoxy-
phenyl)-propionic acid instead of (R}-2-phenylpropionic acid. Yellow amorphous solid. MS
(ISP): 379.3 (M+H]".

Example 63
4-Chloro-N-[4-((3RS,4SR)-4-hydroxy-pyrrolidin-3-yl)-phenyl]-benzamide hydrochioride

Cl
H
N
\Q\W o
O 1
N
H

a} (3RS . 45R}-3-(4-Bromo-phenyh-4-hydroxy-pyrrolidine-1-carboxyvlic acid tert-buty] ester

20

To a stirred solution of 1,4-dibromobenzene (3.49 g) in dry THF (30 ml) under an argon
atmnopshere at -78 °C was added dropwise n-butyllithium solution (2.25 ml, 1.6 M solution in
25  hexane) and stirring continued for 30 min. Boron trifluoride etherate (1.86 ml) was then added

dropwise and stirring continued for a further 10 min. A solution of (1R,58)-6-0xa-3-aza-



154-Chloro-N-((R)-4-piperidin-3-yl-phenyl)-benzamide CI The title compound was obtained in
analogy to example 29 using (R)-tert-butyl 3-(4- aminophenyppiperidine-l-carboxylate (example 150a)
instead of (R&)Otg &3}){% (4- aminophenyppyrrolidine-l-carboxylate and 4-chlorobenzoic acid (CAS
74-11-3) instead of 2-phenylpropionic acid. White solid. MS (ISP): %ﬁ?“é’%ﬁﬁ‘?@ﬁﬁmp 315.2
([135C1IM+F1]-). Example 114 -66-
(RS)-1-(5-Chloro-pyridin-2-y1)-3-14-(2-pyrrolidin-3-yl-ethyl)-phenylFurea hydrochloride HH ci---N WO
20#6)76@?“8’?%@%9%%@%&8%aﬁﬁ%&@ §4434 3-Chlorospyrid in-2sy %) wirsigiol4pheny
-ethyl)-pyrrq lidine-1 -c ic gcid t utyl ester To a stirre f .

(RS i P A S AT ORI R R G SRR s B ST CLBSEE Bsibpe
109(b)) incghc:lnibcd@t;ha:m:@(&mal&me @ﬁdﬁdcssquénﬁaﬂgcztﬁmhgdamﬁneo(@(m mij) dheliriptiesgene (38
mg) and t te r3 sultin

2-amino-5-c oll?((é%yrl Ine 448} m% én % urg {Zﬁhi g(rlirfilx%tjugr(g‘(r‘:1 vi\:/[ggt eait%eéa gﬁ?ﬁﬁg} P 18 h. The
mixturé wasameintesotad Y@%@ﬂmm@@w@@nd&fbﬂt@em&w wareocPRrekbsid ikewssparified by

column CWR&E@%V&%&’ (IO gk A0 ﬁﬁ&@%’ﬂgﬁ@n@&t{% Vacuo. The residue was
(RS)-3-(2-{443-(5-chloro-pyridin-2-y1)- ureldokpré%rgl } -ethyl p rrolidine-I-carboxylic acid tert-butyl

ester (89 RIFifEgoly sRlupivhEersstaeby {5y lan(nécm Etirods gy SO S E01.2 a
{37C|}|\g+lﬁr&rél J@%l}%)ﬁ&%&;&&%%ﬁg%ﬁlf@mm%%&%dhé glﬂwr%(atelr?m dotbieRseydrochloride To
a stirred solution o -chlofo-pyridin-2-y1)-urej enyll-eth

pyrrolidiné 1< 88&?}?9&351&% &gﬁ} butfréster (%"ﬁ &(%Iﬁ?\? ?iy%édzsg%o%wse a solution of
hydrdgen (@@qummme,(agamﬁmmtmgnﬂ the mixture was heated at 60 C overnight.
The mixture was then cooled to 0 C and the ensuing crystals were collected by 20 filtration, washing
twice with ethyl acetate and were dried in vacuo at 60 C to afford (RS) 1- (5-
chloro-pyridi@RsA it i henytid-elay tinedy - MAnRY
crystalline, golid MétQISP) 347 2 ([(37C1}MHr) 345.2 ([{35CI}M+H]) Example 115

25(RS)-1-(5-Chioro-pyridin-2-y1)-3-[4-(2 g)lperldln -3-yhethyl)-phenyl]-urea hydrochloride H H
stirred suspenston of (3RS,4SR)-

ds a white

-(4-bromo-phenyl)-4-hydroxy-pyrrolidine-1-carboxylic acid

15 tert-butyl ester (810 mg), 4-chlorobenzamide (552 mg), caesium carbonate (1.54 g), N,N’-
dimethylethylenediamine (0.06 ml) and copper(l) iodide (45 mg) in dioxane (8§ ml) under an
atmosphere of argon in a sealed tube was heated at 120 °C for 18 h. The mixture was then cooled
to room temperature, filtered through celite and the filtrate was concentrated in vacuo. The
residue was taken up in ethyl acetate and the resulting solution was washed sequentially with

20 water and with saturated brine. The organic phase was then separated, dried over sodium
sulphate and concentrated in vacuo. The residue was purified by column chromatography (Si0;
gradient: heptane/EtOAc) to give (3RS,4SR)-3-[4-(4-chloro-benzoylamino)-phenyl}-4-hydroxy-
pyrrolidine-1-carboxylic acid tert-butyl ester (800 mg, 81%) as a white solid. MS (ISP): 441.3
([£7ClyM+Na)), 439.3 ([{*ClyM+Na]"), 363.1 ([{'CI}M+H-C4Hq "), 361.2 ([ {°ClyM+H-

25 CqHsl).

¢) 4-Chloro-N-[4-((3RS.4SR}-4-hydroxy-pyrrolidin-3-yl)-phenyl}-benzamide hydrochloride
To a stirred solution of (3RS,4SR)-3-[4-(4-chloro-benzoylamino)-phenyl]-4-hydroxy-

pyrrolidine-1-carboxylic acid tert-butyl ester (47 mg) in THF (1.5 ml) was added dropwise a

30 solution of hydrogen chloride in dioxane (0.42 ml, 4 M solution) and the mixture was heated at
60 °C overnight. The mixture was then cooled to 0 °C and the ensuing crystals were collected by
filtration, washing once with THF and once with diethyl ether, and were dried in vacuo at 60 °C
to afford 4-chloro-N-[4-((3RS,4SR)-4-hydroxy-pyrrolidin-3-yl)-phenyl]-benzamide



CICtNrN The title compound was obtained in analogy to example 109 step (b) and example 114
using (RS)-3-formyl-piperidine-I-carboxylic acid ten-butyl ester (CAS 118156-93-7) instead of (RS)-
3-formyl-pyrrolidine-I-carboxylic acid tert-butyl ester. White solid. MS (ISP): 361.2 30 ([ (37C1)M+H])),
359.2 ([135CYRAIAT478WO 2011/076678PCT/EP2010/070045 -87- ExAMBEP1%/ 070045
(RS)-1-(4-Chloro-phenyl)-3-[4-(2-pyrrolidin-3-yl- eth)él):phenyll urea hydrochloride Nil 5 The title
compound was obtained in analogy to example 114 using 4-chloro-aniline (CAS 106- 47-8) instead of
2-amino- %g@eémay{ag'm r\ééh@@o/s?uga M0 851308 LS O] 1 2SO GUNHIT). Example
117 Ioro Ine-2-carboxylic aC|d [4-(2-pyrrolidin-3-yl-ethyl)-phenyIl-amide
10hydrocl3?Ib éié é:l Ht]e) -compound was obtained in analogy to example 109 using
5-chloro-pyridine-2- carboxylic acid (CAS 8687gxa@ipleiggtead of 4-chloro-benzoic acid. Yellow solid.
MS (ISP): 332.2 7C1)Mi-HI), 330.2 ([135CI1M+HI"). 15 Example 118

(RS)-5-Chloro-pyHiire: SBeBAIRhs ¢ %béWW%“S’F‘@%%M%I’JHHHE‘WSCNOHde Cl

The title compound was obtained in analogy to example 29 using (RS)-ketoprofen (CAS 22071-
15-4) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 399.2 (M+H]").

Fxample 65

10 (RS)-2-(3-Methoxy-phenyl)-N-(4-pyrrolidin-3-yl-phenyl)-acetamide hydrochloride
H

/o N
s
N
H

The title compound was obtained in analogy to example 29 using 3-methoxy-phenylacetic acid
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 311.2 (M+H]").

15 Example 66
(RS)-2-(3-Cyano-phenyl)-N-(4-pyrrolidin-3-yl-phenyl)-acetamide

H

Na N
\@/T@b
N
H

The title compound was obtained in apalogy to example 29 using 3-cyano-phenylacetic acid
instead of (R)-2-phenylpropionic acid. Colourless oil. MS (ISP): 306.2 (M+H]").
20



20 The title compound was obtained in analogy to example 109 using (RS)-3-formyl-piperidine-1-
carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-3-fornayl-pyrrolidine-1- carboxylic
acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid (CAS 86873-60-1) WO
2011/076678BEFIEP3t18/070045 -88- instead of 4-chloro-benzoic acid. YETGHLDRE7HS (1SP):
346.1 ([(37CIIM+1-11), 344.2 ([ {35CII M+HI ). Example 119
(RS)-1-(4-Chloro-pheny1)-3-14-(2-piperidin-3-yl-ethyl)-pheny0-urea hydrochloride 5 The title
compound was obtained in analogy to exampleﬂjxgg,ﬁg@—)(b) and example 114 using
(RS)-3-formyl-piperidine-I-carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-
3-formyl-pyrrolidiff&s1- zﬁ%&?&ﬁaﬁe@ﬁ%ﬁﬂ’é@mﬁﬁﬁ’hdéﬁrérﬁl%%)(ﬁmlﬁmﬁl%) instead of
2-amino-5-chloropyridine. White solid. MS (1SP); 360.2 ([{37C1}M-FF1]4), 358.2 10 ([ {35C1}M+H]).
Example 120 (RS)-(4-Pyrrolidin-3-yl-phe [ (4-chloro-phenyl)-ethyl ester a)
(RS)-3- {442-(4-Chloro-phenyl)-etho xycarlanunmeggrro lid ine-I-carbo xylic acid
15tert-butyl ester To a stirred solution of (RS)-tert-butyl 3-(4-a @ phenyl)pyrrolidine-1-carboxylate
(100 mg, CAS 908334-28-1) in dichloroethane (4 ml) were addedi sequentially triethylamine (0.62 ml)

and triphopgena4 gama%%éarﬁm gﬁ%e&ah 0 £51Q8 1, B. 540G Jes1iigg pixture was
added 4-chloropheneth I alcohol éo .06 ml, CAS 1875-8 #aand the mlxture was heated at 20 100C for

18 h. Phe PFRRIQRE e Eéﬁﬂgéééfé Ofg}%Fﬁ%ﬁ%gﬁﬁt%c& TaiREY o6k KeHrorHeMMantPihe mixture
was washggkwithwatey, then the phases were separated and the organic phase was dried over

sodium sulphate and concentrated in vacuo. The residue was
Example 68

(RS)-2-(3-Cyano-phenyl)-N-((RS)-4-pyrrolidin-3-yl-phenyl)-propionamide
Na N
N
H

10 The title compound was obtained in analogy to example 29 using 2-(3-cyano-phenyl)-propionic

acid instead of (R)-2-phenylpropionic acid. Yellow oil. MS (ISP): 320.2 (M-+H]").

Example 69
4-Chloro-N-[4-((3RS,4RS)-4-fluoro-pyrrolidin-3-yI)-phenyl}-benzamide hydrochloride

Cl
H
N
Vi
0]
N
H

2} (3RS.4R5)-3-14-{4-Chloro-benzovilamino)-r

tert-butyl ester
To a stirred suspension of (3RS,4SR)-3-[4-(4-chloro-benzoylamino)-phenyl]-4-hydroxy-

15

olidine- 1-carboxvlic acid

pyrrolidine-1-carboxylic acid tert-butyl ester (730 mg, example 63(b)) in dichloroethane (15 ml)

20  and acetonitrile (15 ml) at 0 °C was added dropwise diethylaminosulphur trifluoride (0.46 mb)
and the mixture was then stirred at room temperature for 1 h. The mixture was then concentrated
in vacuo and the residue was purified by column chromatography (SiO,; gradient:
heptane/EtOAc) to give (3RS,4RS)-3-[4-(4-chloro-benzoylamino)-phenyl]-4-fluoro-pyrrolidine-
1-carboxylic acid tert-butyl ester (112 mg, 15%) as a white solid. MS (ISP): 438.4



purified by column chromatography (Si02; gradient: heptane/EtOAc) to give (RS)-3-{4-[2-(4-
chloro-pheny1)-ethoxycarbonylamino]-phenyll-pyrrolidine-1-carboxylic acid tert-butyl ester 25 (104 mg,
63%) as an orange solid. MS (ISP): 464.3 ([{37C1}M+NIt4f), 462.3 (t5C11M+NRID. 391.2
([{37C)M+HEAABLY56 889 2 ([(35C11M+H-C4HSi).  b) (RS)-(4-Pyrrolid & EPREMcarbamic
acid 2-(4-chloro-phenyl)-ethyl ester WO 2011/076g43PCT/EP2010/070045 -89- To a stirred solution
of (RS)-3-{442-(4-chloro-pheny1l)-ethoxycarbonylaminokphenyll- pyrrolidine-1-carboxylic acid tcrt-butyl
ester (L0GQuiad-invHE(Z I yas pdtteghdrapyise @@Qq{ip@éﬁy@%&mpﬁlq@g@in dioxane (0.84 mi,
4 M solution).and the mixture was heated at 60 C overnight. The mixture was then cooled to 0 C and
made bas%{b§§%ﬁ%§fﬁ8i M ag. 5 sodium hydroxide solution. The mixture was extracted twice with
ethyl acetate and the combined organic phases were dried over sodium sulphate, filtered and

concentrafed p Yacug: The ieside vas puriied b column, elvomalograpty (ol Flash-NH2

from Sep

(RS)-(4-p)Tr«nai,istim%i—ybﬁltienpﬂ-ﬁ%ﬂﬁkhﬂd@%@@mqﬁmﬂﬂ@ﬁhyﬁﬁﬁ@ﬁ@ﬁmﬁ%ﬁ)eﬁs a
colourles ( e -H-1] 35CDOM+H).. mpl
R G (g ap R o R T —
was obtaiRzdragaralsgidecresanpie(@.98 msidd\Bsehibrop hedhdib phiatsohord Bamstea o C

4-chloropleaeiyl Aaehak(:Q!QUEaRs MBS eRh SATL RN iEhS4me dRRE 1 IM+H]).
Example 122 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-tr|fluoromethyl-phen%l)-ethyl ester Fr0

T1 0 20 TRE'HRE 6Ot Ay GEatRe Hhnasyirforaarhiplbaedste smig witeitb GrTsthy ) phenethyl
alcohpd instaad sli4iehlerrahenetylalep FokGoloirleshlgeN- M (REIRF U Sl Birid)dRxample
123 (RS R 2 Py Y U 2L B8 .

3211 ([{7CUM+HTY, 319.1 ([{PCLM+HT. _

Example 70
I5 (RS)-4-Chlore-N-[3-(pyrrolidin-3-vloxy)-phenyl]-benzamide

QV\O\,@

The title compound was obtained in analogy to example 39 using 3-iodoaniline instead of 4-

iodoaniline. Light yellow gum. MS (ISP): 319.2 ([{7CIIM+H]", 317.2 ([ {°CM+HT).

20 Example 71
{RS})-4-Chloro-N-(4-morpholin-2-yl-phenyl}-benzamide hydrochloride

e

The title compound was obtained in analogy to example 29 using (RS)- tert-butyl 2-(4-

aminophenylymorpholine-4-carboxylate (CAS 1002726-96-6) instead of (RS)-tert-butyl 3-(4-
25  amimophenyl)pyrrohdine-1-carboxylate and 4-chloro-benzoic acid instead of (R)-2-

phenylpropionic acid. White solid. MS (ISP): 319.0 (£’ ClYM+H]"), 317.2 (({*ClyM+H] .



25 WO 2011/076678PCT/EP2010/070045 -90- The title compound was obtained in analogy to
example 120 using 3-(trifluoromethyl)phenethyl alcohol instead of 4-chlorophenethyl alcohol.

Colourless gym. : 379.3 ([M+H]). Example 124 5(RS)-(4-Pyrrolidjn-3-vl-phenyl)-carbamic acid
2-(2,5-dif|uor%{%ﬁl‘§§r?§llﬁ-%e? yl ester OyN 0 The title compound was obtaineﬁr?lgég%g)glﬁééxample 120
using 2,5-difluoro-phenethyl alcohol instead of 4-chigrophenethyl alcohol. Colourless gum. MS (ISP):
347.2 ([M+I-1]). 10Example 125 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid
2-(4-trifluoromethozy-phenyl)-ethyl ester O TheRiiagasmound was obtained in analogy to example

120 using 4-(trifluor t - If_:}x;neth alcohol instead of 4-chlarophenethyl alcohol. Light yellow
gum. MS (ISP): 395@@3 %&’f—ﬂ)ﬁﬁ xé“rhoﬁé i g’%ﬁ?’éﬁ?‘f—‘ﬁ?f}%ﬁﬁ%ﬁ@ ?ﬁﬁﬁé;f%)-{gﬁﬂ‘geamic acid
2-(3,4-dichloro-phenyl)-ethyl ester  Thetjge~compound wmqtained in analogy to example 120
using 3,4-dichlorophenethyl alcohol 20 ins of 2ichlorophengthyl alcohol. Orange gum. MS (ISP):
383.1 ([{37C1}M+H]+), 381.2 ([{37C135CI}M+H , 37 (35C1)M+HI). Example 127

(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid (RS)-1-(4-Chloro-phenyl)-ethyl ester WO
2011/076aR8 BT (RO 020 @b 18- ifChnalogy to example 29 using (RS)- tert-butyl 2-(3-

5 aminophenyl)morpholine-4-carboxylate instead of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-
1-carboxylate and 4-chloro-benzoic acid nstead of (R)-2-phenylpropionic acid. Colourless

amorphous solid. MS (ISP): 319.1 ([{’CIIM+H]"), 317.2 ([ {F°CIIMHHT).

Example 73
10 (R8)-6-Pyrazol-1-yI-N-(4-pyrrolidin-3-yl-phenyl)-nicotinamide hydrochloride

-

N = ‘

H

Mo N
d @T}
N
H

The title compound was obtained in analogy to example 29 using 6-pyrazol-1-ylnicotinic acid
(CAS 253315-22-9) instead of (R)-2-phenylpropionic acid. Light brown solid. MS (ISP): 334.2
(M+H]).
15 Example 74
(RS)-6-Chloro-N-(4-piperidin-3-yk-phenyl)-nicotinamide hydrochloride

Cl /i

H
N N
G ©\O
N
H

The title compound was obtained in analogy to example 29 using (RS)-~tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

20 aminophenyDpyrrolidine-1-carboxylate and 6-chloro-nicotinic acid (CAS 5326-23-8) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 ([{F'CIIM+H]"), 316.2
([{PCHMHHT.

Example 75
(RS}-3,5-Diffuoro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
25 hyrdrochloride



The title compound was obtained in analogy to example 120 using 3-chlorophenethyl alcohol instead
of 4-chlorophenethyl alcohol. Amorphous colourless solid. MS (ISP): 347.1 ([{37C1}M+Fl]), 345.2
({35C1}M+HY]). 5Example 128 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 3-(4-chloro-phenyl)propyl
ester CI Th ﬁ’[l@@&?ﬁﬁ&%nd was obtained in analogy to example 120 usikg'/EF2010/070045
3-(4-chlorophenyl)propan-1- ol instead of 4-ch|o_r§)p_henethyl alcohol. Off-white solid. MS (1SP):
361.2 ([{37C1}Mfli]), 359.2 10 ([(35C1}M+HD. Example 129 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic
acid indan-2-y1 ester O,r1\1H 0  The title.compound was obtained in analogy to example 120 using
2-indanol instead of 4- 15 chlorophenethyl ;@l(ﬁg&ff -white solid. MS (ISP): 323.3 ([M+H]+). Example
130 (RS)-(4-Pyrrolidin-3-yl-phenyl)- -carbamic §¢id S)-1-(4-chloro-phenyl)-2,2,2-trifluoro- ethyl ester

20 WO 2011/076678PCT/EP2010/070045 -92- compound was obtained in analogy to
example 120 using 1-(4-chloropheny1)-2,2,2- triflxmﬁa\ilﬁstead of 4-chlorophenethyl alcohol.
Off-white solid. MS (ISP): 401.2 ([{37C1}M+HI), 399.2 ([135CY1M+1-111). 5Example 131 '
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid (RS)-3,3,3- triflubro-I- -methyl-propyl ester

The title compound was obtained in analogy to example 29 using 3,5-difluoropicolinic acid
(CAS 745784-04-7) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 304.1
(M+H]").

5 _ Example 76
(RS)-1H-Benzoimidazole-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride

Q.
©\O

H
The title compound was obtained in analogy to example 29 using 1H-benzimidazole-2-
carboxylic acid (CAS 2849-93-6) instead of (R)-2Z-phenylpropionic acid. White solid. MS (ISP):
10 307.2 (M+HT).
Example 77

(RS)-4-Chloro-2-fluoro-N-(4-pyrroiidin-3-yl-phenyl)-benzamide hydrochloride

Ci
H
Q\(N
N
H

The title compound was obtained in analogy to example 29 using 4-chloro-2-fluore-benzoic acid
15  instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 321.1 ([{T'CIIM+H]"), 319.1
(" CyM+HT).
Example 78
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-piperidin-3-yi-phenyl)-amide hydrochloride

Ch 7~



0 The title compound was obtained in analogy to example 120 using 4,4,4-trifluoro-2-butanol instead of
4-chlorophenethyl alcohol. Amorphous brown solid. MS (ISP): 317.3 ([M+H]). 10 Example 132

(RS)-3- Fluora,g%lgl;dg f?mparboxyllc acid [4-(2-pyrrolidin-3-yl-ethyl)- phenyJPIquE e m(éqggg'ulonde 15
The title compound was obtained in analogy to example 109 using 3-fluoro-pyridine-2- carboxylic acid
(CAS 152126-31-3) instead of 4-chloro-benzoic acigh-Yellow solid. MS (ISP): 314.1 ([M-EH]).

Example 133 (RS)-3,5-Difluoro-pyridine-2-carboxylic acid [4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-amide
20hydrochiitige M@MW?GB&&R@HE&M@%&A@eQQ-@ﬂ@ {RIs)eempoyhl-as obtained in

analogy to examp usm 2= lic ac 45784-Q04-7) instead of
4-chloro- benzo C aci gjol?% 851\/ so d%‘ h?@%@f@?oﬁngamé@ it-buty 19 (Z‘
5(RS)-3-Fiuuroppyridiper-adirseiapichasidatd @l pipkkidirp Bolinathadidghehy Réiuerd -y drgchdorfde The
title comp [ 0 f ri 1- carboxylic
acid tert- b ?e%%ﬁf)ﬁ%%% 1%%8%5%13!3 ) ﬁr%s%&ggbgﬁé%?%r%ﬁ 3r§ol%f|[r?¥1@% c?a@t?%)xyllc acid
tert-butyl ébte%u%‘%l} doro-pyridine-2-carboxylic acid (CAS 152126-31-3) instead of 4-chloro-benzoic
acid. Yellow solid. MS (ISP): 328.3 ([84+1- 1]+)Example 79 Example 135

(RS)-3,5-Difluoro- Ildlne 2-carboxylic acid [4- %2 piperidin-3-yl- ethyl) henyl]-amide 15hydroch|or|de
The title compo&ﬂ% WSSOIy fo dsRinssid o Xidhem sy s dxdvrshiositine-1-
carboxylic acid tert-butyl ester (CAS 118156:9347) irste
acid tert-butyl ester and 3,5-difluoro-pyridiffe-2-carboxylic acid (CAS 745784-04-7) instead of
4-chloro-benzoic acid. Yellow solid. MS: 346°1 ( yEXample 136
(RS)-4-Chloro-N14-(pyrrolidine-3-carbonyl)-phenyll-benzamide, aydrochloride

d of (RS)-3-formyl-pyrrolidine-1- carboxylic

The title compound was obtained in analogy to example 6 using (RS)-tert-butyl 3-(4-

10  aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 2-chloro-5-isocyanatopyridine (CAS 125117-96-6)
instead of phenyl isocyanate. Off-white solid. MS (ISP): 333.1 ([{"Cl3M+H]"), 331.1

([{FCHM+H]).
Example 80
15 (RS)-4-Chloro-N-[4-(4-methyl-morphelin-2-vy1)- phenyl] -benzamide
cl
o
N
o O\(\N/
o}

The title compound was obtained in analogy to example 32 using 4-chloro-N-(4-morpholin-2-yl-
phenyl)-benzamide hydrochloride (example 71) instead of (RS)-4-chloro-N-(4-pyrrolidin-3-yl-
phenyl)-benzamide hydrochloride. White sofid. MS (ISP): 333.2 ([{"Cl3M+H]H, 331.1
20 ([{PCM+HT.
Example 81
(RS)-1-(4-Pyrrolidin-3-yl-phenyl}-3-quinolin-8-yl-urea

H?/’“
[y qﬂ
N
H

The title compound was obtained in analogy to example 6 using 8-aminoquinoline (CAS 578-66-

25 5) instead of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate and (RS)-3-(4-



WO 2011/076678PCT/EP2010/070045 -94- CI NH The title compound was obtained in analogy to
example 141 using (RS)-3-(4-bromo-benzoy1l)- pyrrolidine-I-carboxylic acid tert-butyl ester (CAS
960402-23-7iyinstead of (RS)-tert-butyl 2-(4- bromophenyflmorpholine-4-carboxylate and

4-chloro-ben M@QEX’ 619-56-7) instead of 5- 5 trifluoromethyl-pyridinpqufﬁ %%Wﬂg“gcid amide.
Light brown solid. MS (ISP): 331.2 ([137C1}M+HT)7329.3 ([ (35C1) M+I-1]). Example 137
(RS)-N-(4-Piperidin-3-yl-pheny1l)-4-propyl-benzamide hydrochloride The title compound was obtained

in analogyst aeRIR:A015ine (RS- tebey 2 i AaiRRPENYD) EspiRgrdiBeratRandate (CAS
875798-79-1) instead of (RS)-tert-butyl, 3-(4- aminophenyepyrralidine-I-carboxylate and
4-n-propyPBER2 SR AR e RE-338 513 MR idabo %ﬁ%—éﬁ%@ﬂ)}lpropionic acid. White solid. MS (ISP):
323.2 ([M+HI). Example 138 (RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid
(4-piperidin-3-yl-phenyl)-amide hydrochloride %Oxa'll'he éiﬂf compound was obtained in analogy to
example 29 using (RS)-tert-butyl 3-(4- aminophen)%l-)l-plperidinecarboxylate (CAS 875798-79-1)
instead of (RS)-3ekhbutyp3+idiren2ive pheryio pyrddicpyerbidiboxylgibanydl-amide hydrochloride
5-trifluoromethy1-2-pyridine-carboxylic acid (CAS 80194-69-0) instead of (R)-2-phenylpropionic acid.
White solid. MS (ISP): 350.2 ([M+H]Th). @O?%?BPCT/EPZMO/O?OMS -95- Example 139
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic a€id4-pyrrolidin-3-yl-phenyl)-amide hydrochloride

N

H
The title compound was obtained in analogy to example 29 using 3-fluoro-pyridine-2-carboxylic
acid (CAS 152126-31-3) instead of (R)-2-phenylpropionic acid. Light yellow solid. MS {(ISP):
286.2 ((M+H]).
10 Example 83
(RS)-1-(S—Chloro—pyridin-2-y!)-3-(4-piperidin-3-y§~phen.yl)~urea hydrochloride

B8
x
oy
cl =
N
H

The title compound was obtained in analogy to example 6 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

15 aminophenyl)pyrrolidine-1-carboxylate and 5-chloro-2-isocyanatopyridine (CAS 95735-68-5)
instead of phenyl isocyanate. Off-white solid. MS (ISP): 333.3 (({"CLIM+H]Y, 331.2
([(°CLMHH].

Examplie 84
(RS)-Quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl}-amide hydrochloride

20 ;
The title compound was obtained in analogy to example 29 using quinaldic acid (CAS 93-10-7)
mstead of (R)-2-phenylpropionic acid. Yellow solid. MS (1SP): 318.2 ([M+HJ).



5 The title compound was obtained in analogy to example 29 using 5-trifluoromethy1-2-pyridine-
carboxylic acid (CAS 80194-69-0) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 336.2
([M+1-1]%). Example 140 10(RS)-4-Chloro-N-(6-pyrrolidin-3-yl-pyridin-3-yl)-benzamide CI (a)
(RS)-241-(4-MEHBKIBER2y1)-pyrrolidin-3-y11-5-nitroipvridine To a stirre8<SBRRGHET0045
S5-nitro-2-vinyl-pyridine (400 mg, CAS 119836-85-0},and
(4-methoxybenzyp-methoxymethyl-trimethylsilanylmethyl-amine (1.43 g, CAS 433289-59-9) in 15
dichloromethane at 0 C was added a solution of {gjflygeqacetic acid (0.02 ml) in dichloromethane (0.3
m1). The mixture was warmed to room temperature and stirred for 2 hours. The mixture was then
washed sequéRtityoireinedqcaudarioneidsbmredidindrvinbsmih-amidetsalmedoride organic
phase was dried over sodium sulphate and ¢engentrated in vacuo. The residue was purified by flash
chromatography (Si02, heptane/EtOAc gradient)ito afford 20
(RS)-2-11-(4-methoxy-benzyl)-pyrrolidin- -5-H itro-pyridine (592 mg, 71%) as an orange viscous
oil. MS (ISP): 314.2 (1M-Fin. (b) (RS)-6-112 4 Meth nzvl)-nyrrolidin-3-yll -nyridin-3-ylamine To a
solution of (RS)-241-(4-methoxy-benzyl)-pyrrolidin-3-yH=5<nitk0-pyridine (586 mg) in 25 methanol (2
rril) was added palladium on charcoal (10 %, 99 mg). The ure was stirred under an atmosphere of
hydogen for 1 hour. The mixture was filtered through celite to'remove the WO

2011/0766FBRIGT fRR0MA WA 26 isatalisty washingithe filterwikichinmatbapgiangithe
filtrate was concentrated .in vacugq to afford o . ) .
(RS). 611 (AN PR g Oty T omjoeinasic Ve 1810 M (BiA) 42 E¥Eikcous ofl

MS (ISP): 284.3 ([M+H]). 5 (c) (RS)-4-Chloro-N-

{6-[1-(4-methoxy-benzyl)-p_yrrolidin-3-y1J-pvrj in-3-¥1%-benzamide The title compound was obtained
in analogy to example 29 step (a) using (RS)-6 f?&?n’?e ?1oxybenzyl)-pyrrolidin-3-ylkpyridin-3-ylamine
instead of (RS)~fefiitberydBalimdiraphexyiitpseid {diperadiiboefyydighangl dachidedyanacidoaicie (CAS
74-11-3) instead of (R)- 2-phenylpropionic acid. Orange gum. MS (ISP): 424.2 ([{37C11Mill]’), 422.2
([135C11M+H] I). 10 (RS)-3- -benzamide _~ |

2 o}
N

10 The title compound was obtained in analogy to example 29 using 4-chlofopicolinic acid (CAS
5470-22-4) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 304.1
([{TCIM+HTD, 302.1 (£FCyM+H].

Example 87
(RS)-5-Bromo-pyridine-2-carboxylic acid (4-pyrrolidin-3-yi-phenyl)-amide hydrochloride
Bra_# |
N o

N
N
15 H
The title compound was obtained in analogy to example 29 using 5-bromo-pyridine-2-carboxylic
acid (CAS 30766-11-1) instead of (R)-2-phenylpropionic acid. Yellow solid. MS (ISP): 348.2
([{*'Br)MHHT), 346.0 ([{"*BryM+H]").

Example 88
20 (RS)-2-Fluoro-4-methoxy-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride



To a stirred solution of (RS)-4-chloro-N-{6-11-(4-methoxy-benzy1)-pyrrolidin-3-y11-pyridin-3-
y1}-benzamide in dichloromethane (10 ml) at 0C were added sequentially pyridine (0.24 ml) and
triphosgene %155 m &and the resulting mixture was allowed to warm to room temperature 15 while
stirring was ¢ ﬁtﬁ%g {#/&rnight. The mixture was then concentrated in vadetEMERSidue was
taken up in dioxane (5 ml) and water (5 m1). Two dsgps of concentrated hydrochloric acid were added
and the resulting mixture was then heated at 70C for 18 h. The reaction mixture was then cooled to
room temperature and quenched by addiFion of saturated aq. sodium bicarbonate solution. The
mixture was extracted twice with ethyl a the 20 combined organic phases were dried over
sodium sulphate and concentrated in vacc?@;;ékid was purified by flash chromatography
(Isolute(r) Flash-NH2 from Sepatrtis; gradient: hefitane DAc/MeOH 100:0:0 to 0:80:20) to afford

(RS)-4-chIoro-N-(6-pyrroIidin-3-y|pyridin-3-y1)-beOnzam fé (18 yg, 8%) as an orange gum. MS (ISP):
304.1 ([{37C11M+H]), 302.1 ([13501M+H]). 25Example 141 \
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid (4-morpholin-2-yl-phenyl)-amide hydrochloride a)
(RS)-tert-Bheylide @ misrisheno o Fotndogc iy oxyilite WORGtH IeT6678PBTEPARe’/070045
97 T0 a sl 76 01100 28 (RSl g RIOMARRSNAIRAA INen(L 000, GABERPSF7S 1) n THE
(12 ml) were added sequentially N,N-diisopropylethylamine (0.84 ml) and di-tert-butyl dicarbonate
(1.08 g) a ixture was stirred at room temperature for 18 hours. The mixture was concentrated

in vacgo and the residue was purified by columpxahigragiography (Si02; 5 gradient: heptane/EtOAC) to

afford (RS)-tert-hutyl 2-(4-hromgphenyl)morpholine-4-carboxylate (1.30 g, 92%) as a colourless oil.
S (15P). IR p RN hB U Bl coBi 4 KA R e e romio
([19BriIM+H-C4H8]). b RS -2- 4- 5-Trifl imthl-idion 1 -amino - henvl - o holine-4m- 10 carboxylic
acid tert-butyl ester A stirred suspensiory ofy(RS)-tert-butyl 2-(4-bromophenyemorpholine-4-carboxylate
(500 mgq), 5-trifiuoromethyl-pyridine-2-carbéxylit-acid amide (389 mg, CAS 22245-86-9), caesium
carbonate (952 mg), N,N'-dimethylethylene(:%rﬂgé(ﬁ04 l) and copper(l) iodide (28 mg) in dioxane
(20 ml) under an argon atmosphere in a seale tubO w ated in a microwave oven at 15 180 C for
2 h. The mixture was then cooled to room temperature, re ough celite and the filtrate was
concentrated in vacuo. The residue was purified by column ch matography (Si02; gradient:
heptane/EtOAC) to give (RS)-2-{4-[(5-trifluoromethyl-pyridine-2-carbonyfi-amino]phenyl} -morph
line-4-carBbgyitécaciomernd gt ebten(d66ando S6% P wARaISoli ¢ -(A8, S Pt ER(MI+NHA4]),
396.0 (M#fdstithd 484 420 e Rbe A eI nERY b IMTIANGrERAR AMIC White solid. MS (ISP):
cid4-mollalin-2-1-henl-amtde hydrochloride To a stirred solution of
(RS)-lé)-(Méﬁ'f)riﬂ%T@r}%thyl-pyridine-2-carbony1)-aminoI-phenyIImorpholine-4-carboxylic acid tert-butyl
ester (360 mg) in THF (3 ml) was added dropwisg gl selution of hydrogen chloride in dioxane (2.99
ml, 4 M solution) d%@ﬁf ixture was heated at 60 C oyernight. The, mixture was then cooled to 0 C
and the ensuing‘g‘gg "hf’ %Sﬁé'&?gﬂeﬁ%’?ﬁﬁ%ﬁ’l’&’fw&%ﬁg’ﬁﬁf’é’é’%ﬁé’&iwﬁ%@‘gﬁd were dried
in vacuo at 60 C to afford (RS)-5- trifluoromethyldpyetdondd2-carboxylic acid
(4-morpholin-2-yl-phenyl)-amide hydrochloride (263 mg, 85%) as a white crystalline solid. MS (ISP):
352.3 ([AMH]l). 30 WO 2011/076678PCT/EP2010/070045

15  The title compound was obtained in analogy to example 29 using 4-methoxy-2-
quinolinecarboxylic acid (CAS 15733-83-2) instead of (R)-2-phenylpropionic acid. Yellow solid.
MS (ISP): 348.2 ([M+HT). '
Example 91
(RS)- 6-Methoxy-quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
20 hydrochloride



-98- The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (CAS 117625-90-8) instead of (RS)-3-formyl-pyrrolidine-1- carboxylic
acid tert-but hite solid. MS (ISP): 331.1 ([{37C14M-1-Hr), 32 gﬁ?ﬁ +Hr).
Example 14ék]4 %ﬁé@)ﬁl(\lyg((R) 4-morpholin-2-yl-phenyl)-benzamide hydro?h o%(]j(e io}t%e compound
was obtained in analogy to example 141 using (R)-tett-butyl 2-(4- 10
bromophenyl)morpholine-4-carboxylate (example 207b) instead of (RS)-tert-butyl 2-(4-
bromophenyOmorpholine-4-carboxylate and 4-chloro-benzamide (CAS 619-56-7) instead of 5-
trifluoromethyl-pyridine-2-carboxylic acith&f h|ﬁ§ solid. MS (ISP): 319.2 ([(37C1}M+Hr), 317.2
({35C1}M+H]t ). Example 144 154-Chlore 1-marphelin-2-yl- phenyl) benzamide hydrochloride

bromophenyl)morpholine-4-carboxylate (example 208b) instead of (RS)-tert- butyl 2- (4-
bromophenyflmorpholine-4-carboxylate and 4- chloro benzamldeH(CAS 619-56-7) instead of 5- 20

trifluorom ﬁey {ié/l‘lgrlﬁleoZ arbo lic agdd am Qgglnqaﬁy]dglilp%%&c 1)%/2p%?goCEIIM+HI) 317.2

([{35C1} (610N (pyrr yme eny bénzamide
hydrochlocidbo i 2@&IMGBM&P@@E@@T@MQWy@pmmC acid. Yellow solid, MS

(RS1-3- (4d§ ng;@gql } pyrrolidine-1-carboxylic acid tert-butyl ester To a solution of
(RS)-3-(4-nitro-benzy oxy) pyrrolldlne 1-carboxylic acid tert-butyl ester (70 mg, CAS 1121634-39-6) in
methahol (5 ml) was added palladium on chardeeag®82 12 mg). The 5 mixture was stirred vigorously

under an atmosphergef Rydagss-ix Wein 1191 wasfiliged ehi-aaddhadiltrate was
evaporated. The cruggggroduct was pﬁ%@d bf col%r%?i; ac%nsiiciamatography %uoz heptane/EtOAe

gradient) to give (RS)-3-(4-amino- benzylox

The title compound was obtained m analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

10 aminophenypyrrolidine-1-carboxylate and 3-chloro-benzoic acid (CAS 535-80-8) nstead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 317.2 ([{’Cl}M+HT"), 315.2
({CM+H]).

Example 93
(RS)-Thieno[2,3-c]pyridine-7-carboxylic acid (4-pyrrolidin-3-y-phenyl)-amide
15 ' hydrochloride

The title compound was obtained in analogy to example 29 using thieno[2,3-c]pyridine-7-
carboxylic acid (CAS 852532-64-0) instead of (R)-2-phenylpropionic acid. Yellow solid. MS
(ISP): 324.2 ((M+H]").
20
Example 94
(RS)-5-Methoxy-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyi}-amide
hydrochloride



pyrrolidine-1-carboxylic acid tort-butyl ester (33 mg, 52%) as a light yellow vicous oil. MS (ISP): 315.2
([M+Nan. 10 (b) (RS)-4-Chloro-N-14-(pyrrolidin-3-yloxymethyl)-phenvli-benzamide hydrochloride The
titte compound was obtained in analogy to example 29 using (RS)-S-(4-amino-benzyloxﬂyl—
pyrrolidine-I-gé?bzf}Wﬁ?:ﬁg’&d tert-butyl ester instead of (RS)-tert-butyl 3-(4-PCT/ EP2010707004-
aminophenyl)pyrrolidine-l-carboxylate and 4-chlorgbgnzoic acid (CAS 74-11-3) instead of (R)- 15
2-phenylpropionic acid. Off-white solid. MS (ISP): 333.1 a (37C11M+Hr), 331.1 ([13501M+H]t).
Example 146 (RS)-4-Chloro-2-fluoro-N-(4tmorpholin-2-yl-phenyl)-benzamide hydrochloride 20 The
titte compound was obtained in analogy t& ple 141 using 4-chloro-2-fluoro-benzamide (CAS
104326-93-4) instead of 5-trifluoromethyl-pykidifie-2ecarboxylic acid amide. White solid. MS (ISP):
337.3 ([137C11M+H)]), 335.3 ([135C11M+HI)."E
25(RS)-3,4-Dichloro-N-(4-morpholin-2-yl-phenyl)-bé @ ide hydrochloride WO
2011/076678PCT/EP2010/070045 -100- The title compOupctyas obtained in analogy to example 141
using 3,4-dichloro-benzamide (CAS 2670-38-4) instead of 5-fifluoromethyl-pyridine-2-carboxylic acid
amide. White solid. MS (ISP): 355.3 ([{37C1}M+H]), 353.2 ([{87035C1IM+11]+), 351.3 (R35C1}M+HI).

5 Exampla i RSnpeGiniaras i ing-i-eatlb@ylic-acith (4 10 agphipinntb-phenyliranrde

hydrochloride O The tit d obtained | ogy,to example. 14 ing p:chlaro-pyridine-2-
10 carbox‘il fcg %g%célr% ﬁljié%;%&@o%%ﬁsﬁﬁin%gé@f%%%ﬁﬂ SroMme ﬁf/}gbyqr’fgil?qee%%a%%xylic acid
amide. OffigMit@¥alidNASI{IBP): 320.1 (W7CIIM+1-1]), 318.2 ([(35C1}MFI]). Example 149
(RS)-45-ChIoro-N-(4-pyrroIidin-3-y|methyl-phenyﬂ)igﬁ%@ggide hydrochloride CI

(RS)-2,6-Dimethoxy-N-(4-pyrrolidin-3-yl-phenyl)-nicotinamide

[ PRN

The title compound was obtained in analogy to example 29 using 2,6-dimethoxy-nicotinic acid
(CAS 16727-43-8) instead of (R)-2-phenylpropionic acid. Light yellow oil. MS (ISP): 328.2
10 (IM+HT".
Example 96
(RS)-3.4-Dichloro-N-(4-piperidin-3-yi-phenyl)-benzamide hydrochloride

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-

15 ammophenyl}-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3,4-dichloro-benzoic acid (CAS 51-44-5) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 353.2 (({'CLIM+H]"), 351.3
({{7CPPCLIMHT, 349.2 ([{FPCIMHHT.

20 Example 97
(RS)-4-Ethoxy-N-(4-piperidin-3-yIl-phenyl)-benzamide hydrochloride



The title compound was obtained in analogy to example 107 using (RS)-3-(4-bromo-benzyl)-
pyrrolidine (CAS 1158764-56-7) instead of (RS)-2-(4-bromo-benzyl)-pyrrolidine. Light brown solid. MS
(ASP): 317.2& 37C1}M+F1]4), 315.1 ([{35C1}M+H]). 20Example 150

3,4-Dichloro- E{a%y Bi&ridin-3-yl-phenyl)-benzamide hydrochloride CI GCTERF016/070045
2011/076678PCT/EP2010/070045 -10 1- (a) (R)-tegt-Butyl 3-(4-aminoohenyl)piperidine-1-carboxylate
& (S)-tert-Butyl 3-(4- aminophenyflpiperidine-I-carboxylate The enantiomers of (RS)-tert-butyl
3-(4-aminophenyl)piperidine-1-carboxyates(6.0Q g, CAS 875798-79-1) were separated using chiral
HPLC (column. Chiralpak AD, 5 x 50 cm; elu @. 101% ethanoVheptane; pressure: 15 bar; flow rate:
35 ml/min) affording: (+)-(R)-tert-Butyl 3-(4-aminontjen eridine-1-carboxylate (2.72 g, white solid)
Retention time = 62 min (-)-(S)-tert-Butyl 3-(4-ann Gphe petidine-1 -carboxylate (2.65 g, white
solid) Retention time = 88 min 10 (b) 3,4-Dichloro-N-((R)-4-pipefidin-3-yl-phenyl)-benzamide
hydrochloride The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-

. h . - e ’ El. : 2AL10]t -
aminop e@x@ﬁ@?&%@d garhosylate-Example: 1 RPn5iead 93@5%%%%‘%@% %(;&?nstead of 15

aminophenyOpyrrolidine-|-carboxylate and 3,4-dichlorobenzoic aci
(R)-2-phe ANBRANEHIE-AhPovifinerabnry s (199)8359% TPrarnead p{RE3cs-gesrid1445C1 IM+H]),
349.2 (R3aGinty Hdhb fxamelee 1o darboxylate and 4-ethoxy-benzoic acid (CAS 619-86-3) instead of

5 (R)-2-phenylpropionic acid. White solid. MS (ISP): 325.4 ([M+H]").

Example 98
(RS)-N-(4-Piperidin-3-yl-phenyl)-4-trifluoromethyl-benzamide hydrochloride

= F
F H
N
N
H

10 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyDpyrrolidine- 1-carboxylate and 4-trifluoromethyl-benzoic acid (CAS 455-24-3)
instead of (R)-2-phenylpropionic acid. White solid, MS (ISP): 349.2 ((M+H]").

15 Example 99
{RS)-2,4-Dichloro-N-{4-piperidin-3-yl-phenyl)-benzamide hydrochloride

Cl
Qﬁ‘,!’l
N
¢l o \Q\(j
N

H
The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

20  aminophenyl)pyrrolidine-1-carboxylate and 2,4-dichloro-benzoic acid (CAS 50-84-0) instead of
(R)-2-phenylpropionic acid. White sotid. MS (ISP): 353.2 ([ {'ClyM+H]Y), 351.3
G 7CPPCLYMHET, 349.2 ([ CliM+HT.



(R)-3-Chloro-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride 20 The title compound was
obtained in analogy to example 29 using (R)-tert-butyl 3-(4- aminophenyl)piperidine-1-carboxylate
(example 150a '%lnstead of (RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine-I-carboxylate and
3-chlorobenz8i¢ #dif*(6%A% 535-80-8) instead of (R)-2-phenylpropionic acitC Wii818E8ReP+fS (1ISP):
317.3 ([{37C1}M+H]I), 315.1 25 ([{35COM+H]). Exa}%ple 152
3,4-Dichloro-N-((S)-4-piperidin-3-yl-phenyl)- benzarnlde hydrochloride WO
2011/076678PCT/EP2010/070045 -102- CI Clg fglﬁlgompound was obtained in analogy to
example 29 using (S)-tert-butyl 3-(4- amlnophenyl iperidine-l-carboxylate (example 150a) instead of

(RS)-tert-butyl 3 )%Wwﬂéﬁdﬂw@lnem emid)Paugienidedpetissidaids (CAS

51-44-5) instead of 5 (R)-2-phenylpropighic White solid. MS (ISP): 353.2 ([{37CI}M+H]), 351.3
({37C135C1 JWHY), 349.2 ([{35C1}M+H@ﬂe 153

(S)-3-Chloro-N-(4-(piperidin-3-yflphenyl)ben £ mioe h

@ hloride 10 ClI
N
The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-

5 aminophenyl)-1-piperidinecarboxylate (CAS §75798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 4-chloro-2-fluoro-benzoic acid (CAS 446-30-0)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 335.3 ([ {F’CLyM+H]"), 333.3
([ CHM+HT).

Fxample 101
10 (RS)-3-(4-Chloro-phenyl)-N-(4-piperidin-3-yl-phenyl)-propionamide hydrochloride

Cl
mH
N
O @O
N
H

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
arminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3-(4-chloro-phenyl)-priopionic .écid (CAS 2019-34-
15 3) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 345.2 ([ {*"CLyM+H]"), 343.2
([{*CyM+H]).
Example 162

(RS)-2-{4-Chloro-phenyl)-N-(4-piperidin-3-yl-pheny})-acetamide hydrochloride
H

20 The title compound was obtained i analogy to example 29 using (RS)-tert-butyl 3-(4-
ammophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3-(4-chloro-phenyl)-acetic acid (CAS 1878-66-6)
instead of (R)-2-phenylpropionic acid. Offwhite solid. MS (ISP): 331.2 ([ £'Cl} M+H]), 329.3
([ CIEM+H]).

25



The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophcnyl)piperidinc-I-carboxylate (example 150a) instead of (RS)-tcrt-butyl 3-(4-
aminophenyl)pyrrolidine-|-carboxylate and 3-chlorobenzoic acid (CAS 535-80-8) instead of
(R)-z-phenylg%&f&ﬁ{%‘b"i%. White solid. MS (ISP): 317.2 ([{37CLIM+HI), TS FIHREBEM+HD,
Example 154 (RS)-3,4-Dichloro-N-[4-(2-pyrrolidin-2gyl-ethyl)-phenyl]-benzamide hydrochloride CI Cr
The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1- 20
carboxylic acid tert-butyl ester (CAS 117625-9@%@;;5%@ of (RS)-3-fonnyl-pyrrolidine-1- carboxylic
acid tert-butyl ester and 3,4-dichlorobenzoic acid (CAS 51-44-5) instead of 4- chlorobenzoic acid.

Off-white solid. MERE5{*4gorqrpheayti R IsE nridia SsElph el R epioRmIder3s c13M-+Hr).
WO 2011/076678PCT/EP2010/070045 -103- Example 155
(RS)-N14-(2-Pyrrolidin-2-yl-ethyl)-pheny1 i I-benzamide hydrochloride The title
compound was obtained in analogy to ex 109 us -formyl-pyrrolidine-1- 5 carboxylic
acid tert-butyl ester (CAS 117625-90-8)Cinstead of (RS)-3-formyl-pyrrolidine-1- carboxylic acid
tert-butyl ester and 4-(trifluoromethyl)benzoic acid (CAS 455-24-3) instead of 4- chlorobenzoic acid.
White solid, MS (ISP): 363.3 ([M+1-1]+). Example 156 )
10(RS)-4.%9&%@'\0;3@1@5%’8%8%% R S Re A BRSO RO HIBHIS PR title compound
was obtaiasthispanalgyipaxdnmpebbR9latsi QAR S)5290rmnipystalibinerIS) aarbbxylic-acid tert-butyl
ester (CAS 117625-90-8) instead of (RS):3-foonyl-pyrrolidine-1- carboxylic acid tert: I r and
- Tlaorob eI (RS REos 2 b S T H B SO Vo Cord M Tem): 313.3
([M+1-1]HnEoesimpI& 1B DYRSIpB Dhiiradits 4N RimsebHdMPARRHAS-D HENAILDdrEdMidd3.3
([*clyM+H]).
Example 104
10 (RS)-N-({RS)-4-Piperidin-3-vi-phenyD-2-(3-trifluoromethyl-phenyl)-propionamide

E
H
F \©Yj
o]
N
H

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
* aminophenyl}-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyDpyrrolidine-1-carboxylate and 2-(3-trifluoromethyl-phenyl)-propionic acid (CAS
15 68718-08-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 377.4 ((M+H]").

Example 1¢5
{RS)-N-((RS)-4-Piperidin-3-yl-phenyD-2-(3-trifluoromethoxy-phenyl)-propionamide

H

20  The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine- 1-carboxylate and 2-(3-trifluoromethoxy-phenyl)-propionic acid
instead of (R)-2-phenylpropionic acid. Colourless gum. MS (ISP): 393.2 ([M+HT".

23



20 The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (CAS 117625-90-8) instead of (RS)-3-formyl-pyrrolidine-1- carboxylic
acid tert-butyl ester and 3-chlorobenzoic acid (CAS 535-80-8) instead of 4- chlorobenzoic acid.
Off-white solf OMEY[B#8331.2 ([137C111M+H]+), 329.3 ([{35C1}M+H)]). BPSEREHAINET#S
(RS)-4-Ethoxy-N-0-(2-pyrrolidin-2-yl-ethyl)-phenyll-benzamide hydrochloride WO
20111076678PCT/EP2010/070045 -104- The title compound was obtained in analogy to example 109
using (RS)-2-formyl-pyrrolidine-1- carboxylic aﬁ@alﬁﬁf@%ﬁ' ester (CAS 117625-90-8) instead of
(RS)-3-formyl-pyrrolidine-1- carboxylic acid tert-butyl ester and 4-ethoxybenzoic acid (CAS 619-86-3)
instead of 4- 5 CHEVHEHPBLAEICE NI SoRE IS RSP 44 2ot ERRemEI: amerle
(RS)-4-Chloro-N-(4-piperidin-2-yl-phenyl)-bengagisie laydrochloride Cl - 10 The title compound was
obtained in analogy to example 29 using.(RS)-tert-butyl 2-(4- aminopheny0-1-piperidinecarboxylate
(CAS 908334-26-9) instead of (RS)-tert-bufyi ?1“‘(4- aminophenyl)pyrrolidine-l-carboxylate and
4-chlorobenzoic acid (CAS 74-11-3) instea N ylpropionic acid. White solid. MS (ISP):
317.2 ([{37C1}M+Hr), 315.1 ([{35C1}M+H]). £5Exam )-5-Chloro-pyrazine-2-carboxylic acid
(4-piperidin-3-yl-phenyl)-amide hydrochloride CI O The title compound was obtained in analogy to
example 29 using (RS)-tert-butyl 3-(4- aminopheny1)-1-piperifiinecarboxylate (CAS 875798-79-1)

instead of (RS)-tert-butyl 3-(4- 20 aminophe rrolidine-l-carhoxy a}ndR

5-chioro-p YR E S SRR RO TN el Bt L O LS BRI e acid, white

solid. MS {ISR)pBAYD- (HEFC Livbeitho 317X (LGS 1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3,5-difluoropyridine-2-carboxylic acid (CAS
745784-04-7) instead of (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 318.3 ({M+H}+),

10 Example 107
(RS)-4-Chlore-N-(4-pyrrolidin-2-ylmethyl-phenyl}-benzamide hydrochloride

O
Q H

a) (RS)-2-(4-Bromo-benzyl)-pyrrolidine- 1 -carboxyvlic acid tert-butyl ester
To a stirred solution of (RS)- 2-(4-bromo-benzyl)-pyrrolidine (1.00 g, CAS 383127-68-2)in 1,2-
15 dichloroethane (10 mi) were added sequentially N,N-diisopropylethylamine (0.79 ml) and di-

tert-butyl dicarbonate (1.02 g) and the mixture was stired at room temperature for 1 hours. The
mixture was diluted with dichloromethane and washed sequentially with water, dilute aq.
hydrochloric acid, saturated aq. sodium bicarbonate solution and saturated brine. The organic
phase was then dried over sodium sulphate, filtered and concentrated in vacuo to afford (RS)-2-

20 (4-bromo-benzyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.41 g, quant.) as a light yellow
viscous oil. MS (ISP): 342.1 ([ {*'BriM+H]"), 340.2 ([{""Br}M+H]", 286.1 ([ {#'Br}M+H-
CaHgT"), 284.2 ([{"BriM+H-CHg].

b) (RS)-2-14-{4-Chloro-benzoviamino)-benzvi]-pvrrolidine-1-carboxvlic acid tert-butvl ester

25 A stirred suspension of (RS)-2-(4-bromo-benzyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
{400 mg), 4-chlorobenzamide (280 mg), cacsium carbonate (766 mg), N.N’-
dimethylethylenediamine (0.04 ml) and copper(l) todide (23 mg) in dioxane (3 ml) under an
atmosphere of argon in a sealed tube was heated at 120 °C for 18 h. The mixture was then cooled

to room temperature, filtered through celite and the filtrate was concentrated in vacuo. The



Example 161 (R)-6-Chloro-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride WO
2011/076678PCT/EP2010/070045 -1.05- The title compound was obtained in analogy to example 29
using (R)-tert-butyl 3-(4- aminophenyl)piperidine-I-carboxylate (example 150a) instead of
(RS)-tert-butf 324 A hA® phenyl)pyrrolidine-I-carboxylate and 6-chloro-niBoHR2AHE RS 5326-23-8)
instead of 5 (R)-2-phenylpropionic acid. White solidg/MS (1SP): 318.2 ([{37C1}M+HI), 316.2

{35C1}1 11*Fin. Example 162 (S)-6-Chloro-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride Cl

HN., 0 1Q:the ttle ﬁ?@ﬂ%ﬁ%t‘ﬁf!%@é%&@é’&ﬁ@ 1R-30aIe0Y; 1O RXBMRIR %%stﬁém@ﬁ%%ﬂrmwl?»-@-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

arninophefisAshyrtondineateaitsb st Bhargrinsrssitetticnsayers dazhkoyy sydistead of
(R)-2-pheryfirapigticatendatbaiite selithiVRGHRR kv &1 A (HB B ddiMm - ShS Zukbp3REd iy H.

15Example 163 (RS)-5-Chlaro-N-(4-(pyrralidin-3-yl)phenyl)pyrazine-2-carboxamide hydrochloride drIN
The title c%%%%ﬁ(n%eé}& C%Eéf%&cirgé%;ﬁ%&t%%%a Eoigprlﬁﬁ BRI RSB oxylic acid
(CAS 36000680yl indtead-0hiR e2ep iENylpropipaic digikt. JMlhite gohd MASISISP)1305.2 20

EEE%?%%“&EE%@%%&%?&%Wi%@%ﬁ@?%ﬁ%ﬁg1 MSHGHI A0 (Lo chM

C

10 To a stirred sohution of {RS)-2-[4-(4-chloro-benzoylamino)-benzyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester (16 mg) m THF (1.5 ml) was added dropwise a solution of hydrogen
chloride in dioxane (0.14 ml, 4 M solution) and the mixture was heated at 60 °C overnight. The
mixture was then cooled to 0 °C and the ensuing crystals were collected by filtration, washing
once with ethyl acetate and once with diethyl ether, and were dried in vacuo at 60 °C to afford

15 (RS)-4-chioro-N-(4-pyrrolidin-2-ylmethyl-phenyl)-benzamide hydrochioride (3 mg, 22%) as an
off-white crystalline solid. MS (ISP): 317.1 ([{’CIIM+H]™, 315.1 ([ {PCLyM+H].

Example 108
(RS)-1-Chlore-isoquinoline-3-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
20 hydrochloride

Cl
M
N
I @Y}
N
H

The title compound was obtained in analogy to example 29 using 1-chloro-isoquinoline-3-
carboxylic acid (CAS 1049606-80-5) instead of (R)-2-phenylpropionic acid. White solid. MS
(ISP): 354.2 ([ £7CUM+H]D, 352.2 ([{PCM+HT.

= "N
.

25
Example 109
(RS)- 4-Chloro-N-[4-(2-pyrrolidin-3-yl-ethyl}-phenyl]-benzamide hydrochloride



WO 2011/076678PCT/EP2010/070045 -106- a The title compound was obtained in analogy to
example 109 using (RS)-2-formyl-pyrrolidine-1- carboxylic acid tert-butyl ester (CAS 117625-90-8)
instead of (RS)-3-formyl-pyrrolidine-1- carboxylic acid tert-butyl ester and

5-chloro-pyra¥ & eH$8xylic acid (CAS 36070-80-1) 5 instead of 4-chlofSHEREHIYAEWhite solid.
MS (ISP): 333.3 ([{37C1}1M+HI), 331.2 ([{BSCl}MJgH]) Example 165
(RS)-5-Cyano-N-(4-(pyrrolidin-3- yl)phenyl)plcollnamlde hydrochloride 10 The title compound was
obtained in analogy to example 29 using.5-cyanopicolinic acid (CM 53234-55-2) instead of
(R)-2-phenylpropionic acid. Light brown s@lid yMS (ISP): 293.2 ([M+Hti). Example 166

compound was obtained in analogy to examplé @ g (RS)-2-formyl-pyrrolidine-1- carboxylic acid
fo-Carbexylic acid tert-butyl ester and

MS (ISP): 314.2 ([M+H]'). Example 167 (R)-5-Chloro-N-(4-(pip&¥idin-3-yl)phenyl)picolinamide

hydrochloride WO 2011/076678PCT/EP2010/O70045 107 The t|tle comound was obtained in
analogy t&-exampfte 0 SR i arvoxytcte (example 150a)
instead omasgme&buml&(&mmamayﬁwmequm@dtgafh@m}@t@f@mhﬁ@blﬁﬂqwcollmc acid (CAS

86873-60: wjl% Iggtggsdagded dropwise a solution of n-butyllithium (14.9 ml, 1.6 M in hexane) and the

5 reaction mixture was then warmed to 0 °C for 15 min. After re-cooling to -78°C, a solution of
diethyl (4-nitrobenzyl) phosphonate (5.00 g, CAS 2609-49-6) in tetrahydrofuran (10 ml) was
added dropwise. The mixture was stirred at -78 °C for 60 min and then a solution of (RS)-3-
formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (4.01 g, CAS 59379-02-1) in
tetrahydrofuran (10 ml) was added dropwise over 30 min. The mixture was then allowed to

10 warm to room temparature and stirring continued at room temperature for 18 hours. The mixture
was then diluted with ethyl acetate and acidified to pH 6 by addition of aqueoﬁs hydrochloric
acid {1 N). The mixture was washed sequentially with water and with saturated brine, dried over
Na,SO,4 and concentrated in vacuo. The residue was purified by column chromatography (Si02,
heptane/EtOAc gradient) to yield (RS)-3-[(E)}-2-(4-nitro-phenyl)-vinyl}-pyrrolidine-1-carboxylic

15 acid tert-butyl ester (3.39 g, 58%) as a yellow oil.

b) (RS)-3-[2-(4-Amino-phenyl)-ethvl]-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (RS)-3-formyi-pyrrolidine-1-carboxylic acid tert-butyl ester (3.39 g) in
methanol (250 mi) was added palladium on charcoal (10 %, 340 mg). The mixture was stirred

20 vigorously under an atmosphere of hydogen for 7 hours. The catalyst was filtered off and the
filtrate was evaporated. The crude product was purified by column chromatography (Si02,
heptane/EtOAc gradient) to give (RS)—3-[2—(4-amino—phenyl)—ethyl]~pyrroiidine~l—carboxylic
acid tert-butyl ester (2.44 g, 79%) as a yellow oil. MS (ISP): 291.2 ((M+H]).

25 ¢)(RS)-3-12-[4-(4-Chloro-benzoviamino)-phenvll-ethvl} -pyrrolidine-1-carboxvlic acid tert-

butyl ester

To a stirred suspension of (RS)-3-[2-(4-amino-phenyl)-ethyl]-pyrrolidine-1-carboxylic acid tert
butyl ester (100 mg) in THF (5 ml) were added sequentially N-methylmorpholine (0.15 ml),
TBTU (221 mg) and 4-chloro-benzoic acid (70 mg) and the mixture was heated at 50 °C for 18 h.



5 (R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 ([{37C1}M+HI), 316.1 ([{35C11M+H]).
Example 168 (S)-5-Chloro-N-(4-(piperidin-3-yOphenybpicolinamide hydrochloride 10 The title
compound was obtained in analogy to example 29 using (S)-ten-butyl 3-(4-
aminophenypBib&HdaciEarboxylate (example 150a) instead of (RS)-tert-BGREBHY070045
aminophenyepyrrolidine-l-carboxylate and 5-chloro-picolinic acid (CAS 86873-60-1) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 ([{37C1}M+H]+), 316.2 ([(35CIIM+H]4).
LoErampied SR CRIAeN U dpipelil S BRIRGRIERIbBENGATIde udochloride | The tile

compound was obtained in analogy to example 109 using (RS)-2-formyl- p| eridine-1- carboxylic acid

tert-butyl SBIEPROES ARy A§33-022015RE BeRiapE RO\ foreiKa-TPo3h dinkl-44-2B@arboxylic acid ten-butyl

ester. Wh%@&@%%ﬁ)@&ﬁe‘ﬁ)ﬂﬁé&ﬂ W{ﬁ@ﬂéﬂ"ﬂir%l?c @&éwb@?@'&b@@ AP mg, 89%) asa

S)-4-Fl idin-2y h d d h
e G o Dl CTANTEIN SofagoL A L Ptired AT o Brample 109

using @St%@?}nyﬁ@mqr@ag%ﬁb@ﬂm acid tert-butyl ester (CAS 157634-02-1) instead of
(RS)-3-formyl-pyrrolidine-1- carboxylic acid tert-butyl ester and 4-fluorobenzoic acid (CAS 456-22-4)
instead of 4- 5 chloroben20|c aC|d Whlte SO|Id MS (ISP) 327.2 ([M+H|) Example 171

(RS)-5-Chdaf yrucidhiy : blinel] f

To a stirred solution of (RS) 3-{2-[4-(4- chloro~benzoy1ammo) phenyl}-ethyl}-pyrrolidine-1-

carboxylic acid tert-butyl ester (130 mg) in THF (3 ml) was added dropwise a solution of

10 hydrogen chloride in dioxane (1.14 ml, 4 M solution) and the mixture was heated at 60 °C
overnight. The mixture was then cooled to 0 °C and the ensuing crystals were collected by
filtration, washing with ethyl acetate, and were dried in vacuo at 60 °C to afford (RS)-4-chloro-
N-{4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-benzamide hydrochloride (111 mg, quant.) as an off-
white crystalfine solid. MS (ISP): 331.3 ([£'CIIM+H]), 329.1 ([{F°CM+H].

15

Example 116
{RS)-4-Chloro-N-{4-(2-piperidin-3-yl-ethyl)-phenyl]-benzamide hydochloride

o
H
7‘/N

o

Inig!

The title compound was obtained in analogy to example 109 using (RS)-3-formyl-piperidine-1-
20 carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester. Off-white solid. MS (ISP): 345.2 ([{*’CI}M-+H]"), 343.2
([{*CM-H]),
Example 111
{RS)-2-(3-Chloro-phenyl)-N-({(RS)-4-piperidin-3-yl-phenyl)-propionamide

25 H



10 The title compound was obtained in analogy to example 109 using (RS)-2-formyl-piperidine-1-
carboxylic acid tert-butyl ester (CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1- carboxylic
acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid (CAS 86873-60-1) instead of
4-chlorobenzi HEH ¥&ifow solid. MS (ISP): 346.1 ([(37CIIM+H]), 344.2 §ESEMMELTH4S 15Example
172 (RS)-5-Ethoxy-N-(4-(2-(pyrrolidin-2-yl)ethyl)phenyl)picolinamide hydrochloride The title compound
was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1- carboxylic acid tert-butyl

ester (CA%%@Z&-&Q@%M@&%%&@E%)—%éigs%}_xk%&ﬁﬂf@@_@-&gi@(@p@%m@%@ft-buty' ester and

5-ethoxy-pyridine-2-carboxylic acid (CAS 9 08-3) instead of 4-chlorobenzoic acid. Light yellow
solid. MS %Fgmpg%{g-émﬁﬁl}@g slatg4CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
201107607 8P T oD A0 1010T0046 106 C1 NN, The He commogiie ine oBrames o aneis
,-109- | e title compound was obtained in analogy to

example 109 iﬂ5'%@%@%%@%5%%@9lear!%&waéf'& b e (RS T dop-1)
instead of ((RS)43xMelifiyh-pyrrolidine-1- carboxylic acid tert-butyl ester and
6-chloro-pyridine-3-carboxylic acid (CAS 5326, B-Sg&égitlezad 5 of 4-chlorobenzoic acid. Yellow solid.
MS (ISP): 346.2 ([{37C}M+H]), 344.2 ([{35C1LIME EXample 174
(RS)-5-Chloro-N-(4-(2-(pipetiditmarybstiid) phpipdpliradipk hambd@amdddeydrochloride 10 The title
compound was obtained in analogy to example 109 using (RS)-2-formyl-piperidine-1- carboxylic acid
ten-butyl ester (CAS 157634-02-1) instead S)-@-follityl-pyrrolidine-l- carboxylic acid ten-butyl
ester and 5-chloro-pyrazine-2-carboxylic acid{C -80-1) instead of 4-chlorobenzoic acid.
White solid. MS (ISP): 347.1 ([{37C4M+H] k), 34%.1 ?@@m]y 15Example 175

N

H

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

10 aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4~
aminophenylpyrro lidine-l-éarboxylate and 4-chlorobenzoic acid (CAS 74-11-3) instead of (R)-
2-phenylpropionic acid. White solid. MS (I1SP): 317.3 (| {’CM+H]), 315.2 ({{PCLM+H].

Example 113
15 4-Chloro-N-{(R)-4-piperidin-3-vI-phenyl)-benzamide

Cl
QrH
N
G \©\(j
N
H

The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-

aminophenyljpiperidine-1-carboxylate (example 150z} instead of (RS)-tert-butyl 3-(4-

aminophenyl)pyrrolidine-1-carboxylate and 4-chlorobenzoic acid (CAS 74-11-3) instead of (R)-
20 2-pheny1pmpioni_¢ acid. White solid. MS (ISP): 317.3 ([ {’CLIM+H]M), 315.2 ([{PCLM+H].

Example 114
(RS)-1-(5-Chlero-pyridin-2-y)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urea hydrochloride

i e



(RS)-N-(4-(2-(Piperidin-2-yDethybpheny1)-4-(trifluoromethybbenzamide hydrochloride The title
compound was obtained in analogy to example 109 using (RS)-2-folli yl-piperidine-1- carboxylic acid
tett-butyl ester éh}’@ S 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1- 20 carboxylic acid tert-butyl
ester and 4-(NRUBINENS)benzoic acid (CAS 455-24-3) instead of 4- chISFGBERRABOZIH White solid.
MS (ISP): 377.2 ([M+HTr). Example 176 )

(RS)-3,4-Dichloro-N-(4-(2-(piperidin-2- ybethyl)phenyﬁbenzamide hydrochloride WO
20H/076678PCT/EP2010/070045 -110- The title compound was obtained in analogy to example
109 usmg RS) 2- formyI piperidine-1- carboxyllc aC|d tert butyl ester (CAS 157634 02 1) mstead of

mstead ofténfbﬁh.m@genzom aC|d Whlte SO|Id MS (ISP) 381 1 ([{SCI}M EHI) 379 1
([(837C135C1.1M+1-1]+), 377.1 ﬁ(gBSCll M+HI ). Example 177

(RS)-4-EtHony - T ipsendh B nttrs sty obeny e Inparstitiesideattrris faid &npound
was olstainead,/iranalogyto,example mgogbsmgieﬁlsaoztm@ﬁmm mp%@m&m@%ﬁmﬁcnd tert-butyl

ester (CAS.157634- O stead S yrrolidine-1- carbo lic gcid tert-buty] ester and
4-(ethynyl é‘ o%lélg L{%b 856 gﬁ% E?HH% g% 6?3))8%’?’?2‘8?5 aﬁh#é i:t%u &t sp):
333.2 (M FHGH@Q %Eliaag'np[at&rﬁeﬁzas added 2-amino-5-chloropyridine (44 mg,, CAS 1072-98-6) and the

(RS) N-(4-4Ripedi: Flone gt Gede 2 £ tlugrorthanpeginamed %Qq'gél'% Wl The title

compound was obtained in analogy to example 29 using (RS tert ut I
concentrated in vacuo. The residue was purified by column chromatography (810;; gradient;

10 heptane/EtOAc) to give (RS)-3-(2- {4-[3-(5-chloro-pyridin-2-yl)-ureido]-phenyl} -cthyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (89 mg, 58%) as a white solid. MS (ISP): 447.4
([£7CHMHHTY), 445.4 ([{PCRMFHT, 391.2 ([T CUM+H-C4Hs], 389.1 ([ ClIM+H-
Cq4Hs]").

15 b) (RS)-1-(5-Chioro-pyridin-2-v1)-3-[4-(2-pyrrolidin-3-yl-ethy}-phenvl]-urea hydrochloride
To a stirred solution of (RS)-3-(2- {4-[3-(5-chloro-pyridin-2-yl)-ureido]-phenyl} -ethyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (85 mg) in THF (2 ml) was added dropwise a

solution of hydrogen chloride in dioxane (0.72 ml, 4 M solution) and the mixture was heated at
60 °C overnight. The mixture was then cooled to 0 °C and the ensuing crystals were collected by

20  filtration, washing twice with ethyl acetate, and were dried in vacuo at 60 °C to afford (RS)-1-(5-
chloro-pyridin-2-y1)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urea hydrochloride (74 mg, quant.) as
a white crystalline solid. MS (ISP): 347.2 ([ £'CM+HT", 345.2 ([{PClyM+HT.

Example 115
25 (RS)-1-(5-Chloro-pyridin-2-yl)-3-[4-(2-piperidin-3-yl-ethyl)-phenyl]-urea hydrochioride
NN
1 N
cl =N Z]/
N
H
- The title compound was obtained in analogy to cxample 109 step (b) and cxample 114 using

(RS)-3-formyl-piperidine-1-carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-

3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester. White solid. MS (ISP): 361.2
30 ((7CM+HTY, 359.2 (({PCIyM+H].



aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4- 20
aminophenyl)pyrrolidine-l-carboxylate and 6-(2,2,2-trifluoro-ethoxy)-nicotinic acid (CAS 175204-90-7)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 380.3 ([M+HI). WO
2011/076678BEHEBI0AB/070045 The title compound was obtained in aR&BEFAHEXHEHHle 29 using
(RS)-tert-butyl 3-(4- aminophenyl)-l-piperidinecarl_aég)%ylate (CAS 875798-79-1) instead of
(RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine-I-carboxylate and 5-ethoxy-pyridine-2-carboxylic acid
(CAS 98353- 5 08-3) instead of (R)-2-phenylpropionic acid. Off-white solid. MS (1SP): 326.3 ([M+H]+).
Example 180 (RS)-5-Fluoro-N-(4-(piperidin-3-yl)phenyl)picolinamide hydrochloride <s-NThr 10 The
title compound was obtained in analogy to exak¥gk@ple Ltng (RS)-tert-butyl 3-(4-
aminopheny L syIRRHAARSABRENAIR (GAS B33 S BARERL TR U il Ao
aminophenyl)pyrrolidinc-I-carboxylate and 5-flugro-pyridine-2-carboxylic acid (CAS 107504- 08-5)
instead of (R)-2-phenylpropionic acid. Li lid. MS (ISP): 300.3 ([M+H]). 15Example 181
(RS)-4-ChIoro-N-(5-(pyrro|idin-3-yl)pytia°#£§ﬁ34b nza hydrochloride a tert-But 13-(6-atninoole-1
-carbox late To a solution of 3-trifluoromethanesulfon -dihydro-pyrrole- 1-carboxylic acid
tert-butyl 20 ester (395 mg, CAS 630121-86-7) in THF (10 ml) yindgr an argon atmosphere at room
temperature were added potassium carbonate (434 mg), 5-(4,4,9i5-tetramethy1-1,3,2-
dioxaborolan-2-yOpyridin-2-amine (329 mg, CAS 827614-64-2),

tetrakis(tripheHYpPRIEpAHIE panabits O Qe sy armpisiél {20ty i-chissoraatit G was
heated to 704 aRdastisreddanboshehidieFRarHeON WiKLIEWaSIRQIWEA 1at015at B Mﬁlﬁ?f%é solution
and extrazgfgg I;@ﬁ%@%ar. The phases were separated and the organic layer was washed WO
2011/076 (?10/070045 -112- with sat, brine, then dried over Na2S0O4 and concentrated in
vacuo. The crude material was purified by flasitchgiratography (Isolute(r) Flash-NH2 from Separtis;

gradient: 0% 00%,Et0AC in. heptane, then 0% t % MeOH.i 0Ac) to.afford tert-buytyl
3-(6-aminopy¢| __g__(ﬁ; ?‘lﬁgﬁwggéﬂé%%ﬁ3?3:%![15&%)@9?%?%;?%&!@%@%8% 'W’é Bw solid.
MS (IBP): 5 262.2 ([MFif), 206.1 ([M+1-1-C41ifs8ochloride

Cl
‘
2§
N N

o}

N
The title compound was obtained in analogy to example 109 using 5-chloro-pyridine-2-
carboxylic acid (CAS 86873-60-1) instead of 4-chloro-benzoic acid. Yellow solid. MS (ISP):
332.2 ({7CM+HTY, 330.2 ([{PCM+HT.
i5
Example 118
(RS)-5-Chloro-pyridine-2-carboxylic acid [4-(2-piperidin-3-yl-ethyl)-phenyl]-amide
hydrochloride

NH

20 The title compound was obtained in analogy to example 109 using (RS)-3-formyl-piperidine-1-
carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid (CAS 86873-60-1)



(b) (RS)-tert-Butyl 3-(6-aminopyridin-3-yl)nyrrolidinc-l-carboxylate To a solution of tert-butyl
3-(6-aminopyridin-3-y1)-2,5-dihydro-IH-pyrrole-1-carboxylate (145 mg) in methanol (12 ml) was added
palladium on charcoal %ﬂo %, 12 mg). The mixture was 10 stin-ed vigorously under an atmosphere of
hydogen for X¥PHEUYE7FAR catalyst was filtered off and the filtrate was evaSot St GHI&s
(RS)-tert-butyl 3-(6-aminopyridin-3-yl)pyrrolidine-1cggboxylate (167 mg, quant.) as a light yellow solid.
MS (ISP): 264.2 ([M+Hil, 208.2 ([M+HCad ). (c)
(RS),-4-Chlgraeahla@(aﬂmlg&az%w@mﬂ@m@w%@ﬁnmﬁ@gw@?w%gmhf {leLompound was
obtained in apnalogy to example 29 using (RS)-tert-butyl 3-(6-
aminopyriﬁi -Qﬁ'&éﬁ}cﬂidine-l-carboxylate instead of (RS)-tert-butyl 3-(4-
aminophenyOpyrrolidine-l-carboxylate and 4-chigiagiengic acid (CAS 74-11-3) instead of (R)-
2-phenylpropiopic acid. Off-white solid, MS (ISP): 304.2 ([{37C1}M+H]H), 302.3 ([{3501M-+li]).
20Example 1 5?3:%)(-%@%9[%‘@{%%9??&&1Fé'gls%ﬂ’ﬂﬂw bR irgaabrdreeplritte compound
was obtained in analogy to example 29 ysing 4tmethylbenzoic acid (CAS 99-94-5) instead of
(R)-2-phenylpropionic acid. Off-whitecsI 4 S OS ; .3 (IM+FII". 25 Example 183
(RS)-4-Methoxy-N-(4-(pyrrolidin-3-yl)phenyl)benZzam drochloride WO
2011/076678PCT/EP2010/070045 -113- The title compound btained in analogy to example 29
using 4-methoxybenzoic acid (CAS 100-09-4) instead of (R)-2- p ylpropionic acid. Off-white solid.
MS (ISP): 297.4 (IM-FFI]l). 5Example 184 (RS)-N-(4-(piperidin-3tyl)phenyl)benzamide hydrochloride
The title C@maﬁmw@ﬁ@wmﬂmamwwwﬁﬁ@ }@@%ﬂ%l%))é%rgﬂ%ﬁélﬁ%usmg
aminophcnyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-"10
aminopheﬂ{r?)gp@‘r’i%]'mh@lﬁ‘ér&f‘ﬁ’&xh‘é“’t@"é’ﬁdlbéﬁ%@d&&’k@&% 653851 i dtd ) driiRgdaf (RS)-
phenylpropignigyagick:yihite 30tidhMSIH 28 128 b3 Mtbt 2kt ¥-chloro-aniline (CAS 106-47-8)

instead of 2-amino-3-chloropyridine. White solid. MS (ISP): 360.2 ([{'CI} M+HT", 358.2

10 ([{°CBM+HTY.

Example 120
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-chloro-phenyl)-ethyl ester

olidine-1-carboxvlc acid

15 tert-butyl ester
To a stirred solution of (RS)-tert-butyl 3-(4-ammophenyl)pyrrolidine-1-carboxylate {100 mg,
CAS 908334-28-1) in dichloroethane (4 ml) were added sequentially triethylamine (0.62 ml) and
triphosgene (44 mg) and the mixture was heated at 80 °C for 1 h. To the resulting mixture was
added 4-chlorophenethyl alcohol (0.06 mi, CAS 1875-88-3) and the mixture was heated at

20 100 °C for 18 h. The mixture was then cooled to room temperature and diluted with
dichloromethane. The mixture was washed with water, then the phases were separated and the
organic phase was dried over sodium sulphate and concentrated in vacuo. The residue was
purified by column chromatography (SiO,; gradient: heptane/EtOAc) to give (RS)-3-{4-[2-(4-
chloro-phenyl)-ethoxycarbonylaming J-phenyl} -pyrrolidine-1-carboxylic acid tert-butyl ester

25 (104 mg, 63%) as an orange solid. MS (ISP): 464.3 ([ £ CLIM+NH,]), 462.3 ([ {°CLIM+NH4]™.
391.2 ([ ClYM+H-C4H5h), 389.2 ([ CIIMAH-C4Hs] ).

b) (RS)-{4-Pyrrohidin-3-vl-phenvl)-carbamic acid 2-(4-chloro-phenvli-ethyl ester




Example 185 (RS)-4-Methyl-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride The title compound
was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminopheny®R#8liTAe-carboxylate and 4-methylbenzoic acid (CAS 99F6AERIHSBHNST (R)-
2-phenylpropionic acid. White solid. MS (ISP): 295-‘§9£[M+1'11+)' \Wie; .
2011/076678PCT/EP2010/070045 -114- The title compound was obtained in analogy to example 29

using (RS}derhutyl 3rid: 2gY -wl_@z_l(@m;}gngégrﬁ%m%%ﬁgﬁﬁ%ﬂ&}e instead of

(RS)-tert-butyl 3-(4- aminophenyflpyrrolidine-I-carb te and Ic acid (CAS 100-09-4)
instead of ST RYIMpHeryhsropieAre b tolwrre efimavs T8PY231h saguideicropximmple 187
(RS)-4-Chioreihi-62 {pipssidiontsilp yhidis2nxhbeazamida kygkeshieride Chld ihgditle gegmpound was
obtained in analogy to example 181 using 5- . i .
trifluorom&thanB¥ERbHYI SRR BEcsyiRs DR popiatie-Rcarbukomda ortitcbr padiivs plr Mg
180691 -68o0juinstead i Sstifiueromethanesinfanylmact2da-diby die o Rtatarhowdiccadichigrt-butyl
ester. Off-white sqlid. MS (ISP):.318.3 (R37CIIM+HI),.316.2 ([135C11M+HI). 15Example 188
N (A T Ay b A D S A XL AR L St i
analogy tovexanmifledbylcoking benzamige(GABG6S Fopnddadah Separtis; gradient:
S5-trifluoro idine-2-car | | ide, Whi id. M3 (15P)3.285 +H],). Example
130 (RS U SRR i Sy
2011/0766 18RRI/ D045 & 115.49%) as a colourless gum. MS (ISP): 347.1 ({ 'CLiM+HT),

10 345.2 (({PCOM+H].

Example 121
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-chlero-phenyl)-ethyl ester

The title compound was obtained in analogy to example 120 using 3-chlorophenethy! alcohol
15 instead of 4-chlorophenethyl alcohol. Colourless gum. MS (ISP): 347.1 ([ {’CLIM+H]"), 345.2
(P CyM+H]).
Example 122
(RS)~(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-trifluoromethyl-phenyl)-ethyl ester

H
0. __N
XQ/V T G\O
F o
F
F N
H
20 The title compound was obtained in analogy to example 120 using 4-(trifluoromethyl)phenecthyl

alcohol instead of 4-chlorophenethyl alcohol. Colourless gum. MS (ISP): 379.3 ([M+HT).

Example 123
(RS)-(4-Pyrrolidin-3-yi-phenyl)-carbamic acid 2-(3-trifluoromethyl-phenyl)-ethyl ester

F
F H
O N
F hd
vﬂ%
N
M

25



The title compound was obtained in analogy to example 141 using 4-methyl-benzamide (CAS
619-55-6) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 297.4
([M+1-1]). 5Example 190 (RS)-4-Methoxy-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride The
title compounti®4E8htéifed in analogy to example 141 using 4-methoxy HeHERMIAATEAS
3424-93-9) instead of 5-trifluoromethyl-pyridine-2-cggboxylic acid amide. White solid. MS 10(ISP):
313.3 ([M+1-1]4). Example 191 (RS)-N-(4-(Piperidin-3-yl)pheny1)-5-(2,2,2-trifluoroethoxy)picolinamide

hydrochlofige € BeniiilReP MR B WASORANEdn-aRaIe0Y 0 fxaMPIe A8 SIRAHBILR Ity 3-(4-
15 aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of ngtert-bu | 3-(4-

| of (
aminopheH§PiRriierA S tahisephaethd slcead. Solpnilis-stro S Siriaintl 2 LdMsRYiit acid (CAS
881409-53-6) instead of (R)-2-phenylpropionic acid. Light yellow solid. MS (ISP): 380.3 ([M+H]).
Example 192 20(RS)-4-(benzyloxy)-N-(4-(morp, holin-2-y1)p henyOben zamide hydrochloride WO
2011/076678PCT/EP20101070045 -116- The%ﬂﬁ1 &S‘ﬁ% und was obtained in analogy to Example

141 using 4-befSj@tPhantaindey(GABadH4d2 bvadait) dcict each 5f Gt lveparesthybthyticire-2-carboxylic
acid amide. White solid. MS (ISP): 389.3 ([M+1-11+). 5Example 193

(RS)-6-chIoro-N-(4-(morpho|in-2-yl)phémm8 chloride ClI  The title compound was
obtained in analogy to example 141 usi loro ficot ' AS-6271-78-9) instead of
5-trifluoromethyt-pyridine-2-carboxylic acid 10 amide. White sol S (ISP): 318.0 ([M+FIJH). Example
194 (RS)- 2-(4-(6-eyanonicotinamido)phenyl)morpholin-4-ium chidtide

The title compound was obtained in analogy to example 120 using 2,5-difluoro-phenethyl

alcohol instead of 4-chlorophenethyl alcohol. Colourless gum. MS (ISP): 347.2 (IM+HT").

10 Example 125
(RS)-(4-Pyrrolidin-3-yl-phenyl-carbamic acid 2-{4-trifluoromethoxy-phenyl)-ethyl ester

¥
The title compound was obtained in analogy to example 120 using 4-(trifluoromethoxy)-
phenethyl alcohol instead of 4-chlorophenethy! alcohol. Light vellow gum. MS (ISP): 395.2
15 (IM+H]").
Example 126
(RS})-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3,4-dichlore-phenyl}-ethyl ester

cl o N
Y
cl ©
N
R
The title compound was obtained in analogy to example 120 using 3.4-dichlorophenethyl alcohol

20 instead of 4-chlorophenethyl alcohol. Orange gum. MS (ISP): 383.1 ([ {CIM+H]"), 381.2
((7CPCLIMHHT), 379.3 (CMAHD).

Example 127
(RS)-(4-Pyrrolidin-3-yil-phenyl)-carbamic acid (RS)-1-(4-chloro-phenyl)-ethyl ester -



15 The title compound was obtained in analogy to Example 141 using 6-cyano-nicotinamide
(CAS-14178-45-1) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. Off-white solid. MS
(ISP): 309.2 ([M+1-1]). Example 195 20(R)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide
hydrochloride” \& D¢ 7876678PCT/EP2010/070045 -117- The title confi§ciRREH&E8ained in
analogy to example 141 using (R)-tert-butyl2-(4- b(_grlmjophenyOmorpholine-4-carboxylate (example
207Db) instead of (RS)-tert-butyl2-(4- bromophenyl)morpholine-4-carboxylate and 4-methyl-benzamide
(CAS 619-55-6) instead of 5- 5 trifluore I-pyridine-2-carboxylic acid amide. White solid. MS (1SP):
297.3 ([M-1-1-1]t). Example 196 (S)-4-Mé¢ -N-(é-(rrp\prpholin-Z-yl)phenyl)benzamide hydrochloride
10 The title compound was obtained in anat6gy o axa @I 41 using (S)-tert-butyl 2-(4-
bromophenyOmorpholine-4-carboxylate (example 208bjiastead af (RS)-tert-butyl 2-(4-
bromophenyl)morpholine-4-carboxylate and 4-methyl-benzamidg{(CAS 619-55-6) instead of 5-
trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS"(ISP): 297.3 ([M+Hr). 15Example 197
(RS)-4-EtHbxyt:ie chrpmonphohs chyhpkan yhblenz amidenipid iithio g e - Hiba fitken e m pawhol was

obtained i gnalogy t 1 using 4-ethoxy-benzamide 6;7-1-0) instead of
Sroromay v oA, A SRS e 5 3T F oy

Example 168" (RM:AHE th gt N2 A-(HIipholE-R-yl)phenyl)benzamide hydrochloride WO
2011/G76678PCT/EP2010/070045 -118- EReaiitle gegnpound was obtained in analogy to Example

141 using 4-ethylbenzamide (CAS-33695-58-8) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid
amide. White scﬁﬁﬁ)hﬂ%P(!’S‘P}i.‘gﬂ'ﬁﬁ’Wﬁflﬂ“?fbamic acid 3-(4-chloro-phenyl)-propyl ester
|

Q/\,olrﬁ\%

The title compound was obtained in analogy to example 120 using 3-(4-chlorophenyl)propan-1-
ol instead of 4-chlorophenethyl alcohol. Off-white solid. MS (ISP): 361.2 ([ {’CIIM+H]"), 359.2
10 (({PCnM+HT.

ale
Cr e

Example 129
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid indan-2-yl ester

Freg

The title compound was obtained in analogy to example 120 using 2-indanot instead of 4-
15 chlorophenethyl alcohol. Off-white solid. MS (ISP): 323.3 ((M+H1").

Exampie 130
(RS)-(4-Pyrrelidin-3-yl-phenyl)-carbamic acid (RS}-1-(4-chloro-phenyl)-2,2,2-trifluoro-
ethyl ester

of
H
O\R/N
i O \O\O
F
N
H

20



Example 199 (RS)-4-Hydroxy-N-(4-(morpholin-2-yl)phenyObenzamide hydrochloride HO 10 a)
(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyl)mornholine-4-carboxylate (RS)-tert-butyl
2-(4-(4-(benz ony)benzarnldo)phenyl)morphollne -4-carboxylate (31 mg, 63 umol, intermediate from
example 19242 'd{€48Fed in methanol (15 ml) and treated with 10%Pcl?@ﬂ}@’?ﬁb‘y‘ﬂﬂ?ﬁ
hydrogenated for 1.5 h at rt. The catalyst was then_ ggmoved by filtration and the solvent removed in
vacuo, leading to 25 mg tert-butyl 2-(4-(4- 15 hydroxybenzamido)phenyl)morpholine-4-carboxylate

(MS (ISP): : i : 1 o) (
morpholinTzﬁg}vﬁ{[t)%](S:'{%l/l?L g%ﬁ%?g%@ﬁﬁgﬁ%ﬁﬁf %nlezg &4&% I 24 %lﬁoﬁlogl%@f) 9'2 4.

2-(4-(4-hy BHERGIRSHAART G B A PR Rets calrpBRY 1 (’ﬁ&t?rf@héol\és B $dwas dissolved in

TUE (0.8 mTjc@ansineatedosithy g ™M HiGiadioxane (0.23 ml, 0.9 mmol). After 3.5 h stirring at 60 C, the
mixture was cooled to rt, diluted with ethyl acetate and the ensuing crystals were collected by filtration,
washing with ethyl acetate and diethylether, and were dried in high vacuo to afford
(RS)-45hydroxy-N-(4-(morpholin-2-yl)phenyl)béxzanpidd siydrochloride (19 mg, 94%) as a white
crystalline gj SR 299 (jf WO 2 7 P /EP 70045 - The title
compound?v(jﬂ cd%t% %r%h)#]] a%g :fémtnﬁ xgﬁ% & 5458 % ?%§ “I0§0' 'meqﬂ% l'pmpy}e&er
aminophenyl)piperidine-l-carboxylate (example 350a) instead of (RS) -tert-butyl 3-(4-
aminophenyl)pyrrolidine-l-carboxylate 4 -C Ior -3- oxy benzoic acid (CAS 85740-98-3) 5
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP):134%.2 ([{37C1}M+H]), 345.2
([{35C1}M+H]). Example 201 (S)-4-Chloro-3-methoxy-N-(4-(pipkridin-3-yl)phenyl)benzamide
hydrochloride 10 The title compound was obtained in analogy to example 29 usin (S) tert butyl 3-(4-
am.nophe?{gﬁ pise iR, \*@6@@%@&%&%@1@%5}%&@ %y%?mj‘ fefeipifype-gebutanol
aminopheiytyayredlidinertephshetyiik ard Aebipiod:mrethoxylbenmoicsesid (CAGM5740:98-3) instead
of (R)lg phenylpropionic acid. White solid. MS (ISP): 347.1 ([ C7C1}M-g-1]+), 345.2 {35C1}M+Hn.
15Example 202 (R)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride
Example 132

(RS)-3-Fluoro-pyridine-2-carboxylic acid [4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-amide
hydrochioride
= F

N i H
N N

N
15 The title compound was obtained in analogy to example 109 using 3-fluoro-pyridine-2-
carboxylic acid (CAS 152126-31-3) instead of 4-chloro-benzoic acid. Yellow solid. MS (ISP):
314.1 ((M+H].
Example 133
(RS)-3,5-Difluoro-pyridine-2-carboxylic acid [4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-amide
20 hydrochloride

= F
N
N N

Iz



The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example |1 50a) instead of (RS)-tert-butyl 3-(4- 20
aminophenyppyrrolidine-l-carboxylate and 3-chloro-4-methoxy benzoic acid (CAS 37908-96-6) instead
of (R)-2-phenVibr8HidAME Acid. White solid. MS (ISP): 347.2 ([(37C11M+1-EfTARBIMGTEHE 1 1M +F1]).
Example 203 (S)-3-ChIoro-4-methoxy-N-(4-(piperiqg}-_S-yI)phenyl)benzamide hydrochloride WO
2011/076678PCT/EP20101070045 -120- The title compound was obtained in analogy to example 29
using (S)-ﬁr&-ﬁﬂyé&ﬁﬁ%hmramﬁmw_%ﬁmk&@ﬁ?&@ﬁ@dﬁgﬁg@%ﬁ@%@ﬁ?@ﬂeﬁ_ _
(RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine-|-Carboxylate and 3-chloro-4-methoxy benzoic acid (CAS
37908-96%G) m@&%%f(%-%g thraprtsidadid-apretssraionsd| Seilosu B g 3R+ HY),
345.2 ([{3a&21iINfEH xample 204
(R)-1N-(4-(Pyrrolidin-3-yl)pheny1)-6-(2,2,2-trifluoroethoxy)Dicotinamide hydrochloride 10 a)
(RS)-3-(4-1[6-(2,2,2-Trifluoro-ethoxy)-p di e-3-cxFBBIJE 1dtintdine-1- carboxylic acid tert-butyl ester
The title comp®)cBvrasoebipinaiine-2ralogyiherample Ristepi{aBudiethti B etryl]-amide
trifluoroethoxy)nicotinic acid (CAS 175204-903]7 instead. of (R)-2-phenylpropionic acid. White solid. MS
(ISP): 466.2 (LM+H]+), 410.2 (IM+H-C4H81). gr@ctﬁ'ﬁ)r@%_ [6-(2,2,2-Trifluoro-etho xy)-p yrid
ine-3-carbony U-amino 1-phenyl)-pyrro i ¢ - carboxylic acid tert-butyl ester &
(81-3-(4-1[6-(2,2,2-Trifluoro-ethoxy)-pyr@%earbonyl]- aminol-nheny1)-nyrrolidine-1-carboxylic
acid tert-butyl ester The enantiomers of (RS)-B-(4y
116-(2,2,2-trifluoro-ethoxy)-pyridine-3-carborfy/lkafy
tert-butyl ester (310 mg) were separated using chiral
25% isopropanoVheptane; pressure: 15 bar; flow rate: 35 1) affording: (+)-(R)-3-(4-{16-(2
2,2-Trifluoro-ethoxy)-pyridine-3-carbonyll-amino}-pheny1)-pvrrolidine-1- carboxylic acid tert-butyl
ester (139mugindttesolich AaReteniantinasy s GraiandO130 L1 667EREHERNLAAAR0045 -12 1-

- carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-3-formyl-pyirolidine-1-

l-phenyl)- 20 pyrrolidine-I-carboxylic acid
= -0lumn: Chiralpak AD, 5 x 50 cm; eluent:

10 carboxylic acid tert-buty] ester and 3-fluoro-pyridine-2-carboxylic acid (CAS 152126-31-3)
instead of 4-chloro-benzoic acid. Yellow solid. MS (ISP): 328.3 (IM+H]".

Example 135
{RS)-3,5-Difluoro-pyridine-2-carboxylic acid [4-(2-piperidin-3-yl-ethyl)-phenyl}-amide
15 hydrochloride

N F

«

N y

NH

The title compound was obtained in analogy to example 109 using (RS)-3-formyl-piperidine-1-

carboxylic acid tert-butyl ester (CAS 118156-93-7) instead of (RS)-3-formyl-pyrrolidine-1-

carboxylic acid tert-butyl ester and 3,5-difluoro-pyridine-2-carboxylic acid (CAS 745784-04-7)
20 instead of 4-chloro-benzoic acid. Yellow solid. MS (ISP): 346.1 ({M+H]).

Example 136
(RS)-4-Chloro-N-[4-(pyrrolidine-3-carbonyl)-phenyl]-benzamide hydrochloride



(-)-(S)-3-(4- {16-(2,2,2-Trilluoro-eth carboxylic acid tert-butyl ester (138 mg, white solid) Retention time
=81 min 5 ¢ R -N- 4- P olidin-3-1hmioroethox nicotinamide hydrochloride To a stirred solution of
(R)-3-(4-1[6 é} 2- trlfluoro -ethoxy)-pyridine-3-carbonyl]-aminolphenyl)-pyrrolidine-1- carboxyllc acid
tert-butyl est E % 3xample 204b) in THF (3 ml) was added dropwis Bé CE AR 8?£ﬁydrogen
chloride in dioxane (1. 09 ml, 4 M solution) and the gjxture was heated at 60 C overnight. The mixture
was then cooled to 0 C and the ensuing 10 crystals were collected by filtration, washing twice with
ethyl acetate, and were dried in vacuoct to afford

(R)-N-(4-(pyrrolidin-3-yfipheny1)-6-(2,2,2 @:c rogthoxy)nicotinamide hydrochloride (113 mg, 97%) as
a white crystalline solid. MS (1SP): 366.1 GM+ i 1+] ample 20
15(S)-N-(4-(Pyrrolidin-3-yflpheny1)-6-(2,2,2- triflioroetxyyficotinamide hydrochloride 0O H O The title
compound was obtained in analogy to example 204 step (€) using (S)-3-(4- ([642,2,2-

trifluoro- emaw&ﬁm&%@b&ﬂy&@mﬁ%m@y&mm@ndwaghfga(@mhmaﬁm@mé%ghﬁster
(example 204b) instead of (R)-3-(4- { [6- (2 2,2-trifluoro- ethoxi E dine-3-carbonyl]- 20 am

-pheny1)-ByFriditfe lrcedibasinieis Bﬁt‘é’ﬁ%‘&tﬁ?’eg@eﬁ’ WY <8 d7)l\ﬂ§t?i’§lgf(§§%‘tf R B (ﬁ‘xample
206 (RS)-WeticpiaynphepimsncN-bnonatolint 2-yiphenyibanzanideshydraetiprideaday 5-

4-(4-c Ior eno nzamide WO 2011/07 678PCT EP2010/070

4-(4-c Ior eno@y%gxé AZ6IC acid il% (5 bh?gr%isﬁﬁ% %gi%mcg%oznyld||m|dazole
(504 mq, Hﬁé@ﬂmabi]/v)ar@ﬁ&sm Qd}MﬂME (5 mI) and stirred for 1 h at 50C. After cooling to rt, 25%
agqueous ammonium hydroxide (4.51 g, 4.96 ml, 32.2 mmol) was added dropwise. After 3 h stirring the
suspension was filtered off and the solid washed with 5 ethyl acetate and diethylether and dried under
high vacuo leading to 500 mg white solid MS (F3Pmpiad 37 ([M-(1-1]). 12)113a - 4- 4-chloro henox -N-

4- mol hen 1 benzagide QAL PEUPHGHR 3-y1-phenyl)-4-propyl-benzamide hydrochloride

H
N
O \QO
N
M

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

10

aminophenyl)pyrrolidine-1-carboxylate and 4-n-propyl-benzoic acid (CAS 2438-05-3) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 323.2 ({M+HT").
15
Example 138
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide
hydrochioride

&
| H

S N
N
o}
N
H

20 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS §75798-79-1) mstead of (RS)-tert-butyl 3-(4-

"

aminophenyl)pyrrolidine-1-carboxylate and S-trifluoromethyl-2-pyridine-carboxylic acid (CAS
80194-69-0) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 350.2 ((M+H]").



The title compound was obtained in analogy to Example 141 using 4-(4- chlorophenoxy)benzamide
instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White 10 solid. MS (1SP): 409.2
([M+1-1]+). Example 207 (R)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide
hydrochlorid& QZOHELF (R)-2-(4-Bromophenvi)morpho line: The enantiofeF&B010/070045
(RS)-2-(4-bromo-phenyl)-morpholine (2.27 g, CAS-J131220-82-0) were separated using chiral 1-IPLC
(column: Chiralpak 1A, 8 x 32 cm; eluent: n-heptane/ethanol (1:1 containing 0.1% DEA) affording: 20
(S)-2-(4-Bromo-phenyl)-morpholine: collected from 7.6 min to 9.4 mm Yield 0.97g (42.9%) with 97.4%
cc (R)-2-(4-Bromo-phenyl)-morpholine: collected from 9.8 min to 13.9 min Yield 0.99g (43.6%) with
97.4% ee 25 b) (R)-tert-butvl 2-(4-bromonhenyi#@iRdifle-4-carboxylate
(R)-2-(4-BronprEenbhRmrheding K -eidt S2nnol a1 Mol -GilporronrirN RS (R Afie 519 Ml
29.7 mmol) in THF (60 ml) were treated with di-tert-butyt dicarbonate (6.49 g, 29.7mmol) The reaction
mixture was stirred for 17 h at rt, concentrated %f&'t'fb‘?@iﬂuted with ethyl acetate, washed with 1
M-aq. citric acid, dried over magnesium ;uﬁate, filtered and 30 concentrated in vacuo. The crude
material was crystallized from heptane/e te to afford WO 2011/076678PCT/EP2010/070045
-123- 8.48 g (87%) (R)-tert-butyl 2-(4-bromugwrpholine-4-carboxylate as a white solid. MS
(1SP): 344.1 ([M+H]+). c) (R)-tert-butyl "
2-(4-(diphenylmethyleneamino)phenyOmorphoIine-4-
2-(4-bromophenyl)morpholine-4-carboxylate (5.4 g, 15+8 , diphenylmethanimine (3.43 g, 3.17
ml, 18.9 mmol), BINAP (737 mg, 118 mmol) and Pd2(dba)3 {361 mg, 0.39 mmot) were dissolved
under%rgon in dry and de-aerated toluene (108 ml) and treated with sodium tert-butoxide (2.12 g, 22.1
mmol) Thedaikdrompmnmisterns vhas st iedai@fGdordspie ThesyaDurifitonameegtiomyrididere was
diluted wit ene (1 , | QP and ted twice with water. organic layer was
separatedg} (Ijt%!élég f(?)cvaé(cruf%] dg;ﬂh@egﬁ%?s%%%) e%’%ﬁ gé’f ez%ir?ﬁé%lﬁp\]}%%ﬁg C%e&cr\u% gepsroﬁjc*?lvé\?as diluted
with 50 m{19&%a¥, 3tiMtHbo-1 h and filtered off, leading to a yellow solid (7.4 g) which was purified by
column chromatography (50 g silicagel, 5% to ga¥%,efbylgcetate/heptane). The combined and
concentrated fractions were suspended in hexane, stirred for 17 h, filtered off andf dried in high vacuo,
to yield 6.15 g (86%) 15 GRS GBITOMS §rarpolisin hmeia) Yeibrmemae
2-(4-aminophenvl)morpholine-4-carboxyfate Asuspension of (R)-tert-butyl
2-(4-(diphenylmethyleneamino)phenyOmorRhaline-g-carboxylate (6 g, 13.6 mmol), ammonium folmate
(12.8 g, 203 mmol) and Pd/C 5% (721 mg, 0.339 Inmi)

oxylate 5 (R)-tert-butyl

A0

N
H
(a) (RS)-2-[ 1-(4-Methoxy-benzyll-pyrrolidin-3-yl]-5-nitro-pyridine

To a stirred solution of 5-nitro-2-vinyl-pyridine (400 mg, CAS 119836-835-0) and (4-methoxy-
benzyl)-methoxymethyl-trimethylsilanylmethyl-amine (1.43 g, CAS 433289-59-9) in

15  dichloromethane at 0 °C was added a solution of trifluoroacetic acid (0.02 ml) in
dichloromethane (0.3 ml). The mixture was warmed to room temperature and stirred for 2 hours.
The mixture was then washed sequentially with sat. ag. sodium bicarbonate solution and with
saturated brine. The organic phase was dried over sodium sulphate and concentrated in vacuo.
The residue was purified by flash chromatography (Si02, heptane/EtOAc gradient) to afford

20 (RS)-2-[1-(4-methoxy-benzyl)-pyrrolidin-3-yl]-5-nitro-pyridine (592 mg, 71%) as an orange
viscous 0il. MS (ISP): 314.2 ([M+H]").

by (RS)-6-[1-(4-Methox

To a solution of (RS)-2-[1-(4-methoxy-benzyl)-pyrrolidin-3-yl]-3-nitro-pyridine (586 mg) in
25 methanol (2 ml) was added palladium on charcoal (10 %, 99 mg). The mixture was stirred under

an atmosphere of hydogen for 1 hour. The mixture was filtered through celite to remove the



20 in methanol (103 ml) was stirred at 60C for 2 h. The reaction mixture was filtered and concentrated.
The residue was dissolved in ethyl acetate and water. The organic phase was extracted twice with
0.5M HCI. The combined aqueous phases were basified with 2M-NaOH and extracted twice with
dichlorometh&iE>HH&Hifanic phases were dried over magnesium sulfateP k& 14M8d%ed in vacuo,
to yield 3.04 g off-white solid. MS (ISP): 279.1 ([M+d:1]-). 25 e)
(R)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide hydrochloride The title compound was

obtained igARAORAIR: @ﬁl&?&ﬁ?ﬁ}&@ﬁ%&%ﬂ&(ﬁe %@&9%%%9&9{&%'!%%»écﬁé‘EQOXY'ate
instead Ofé@gdéert -butyl 3-(4-aminophen I)pyrroI|d|ne1 -carboxylate, 6-chloro-nicotinic acid

(CAS-532 ?ﬁ?s? dbrpeshoxypihersy| raﬁfﬁ%é’l&éﬂih@’aﬁ@ﬁa’h}mﬁét@% BETBTU)EF h at rt).

White soligbdMidd&Ry 3V Y EM+EA.3 ((M+HT. Example 208
(S)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide hydrochloride WO
2011/076678PCT/EP2010/070045 -124- NN O a) (S)-2-(4-Bromophenyl)morpholine: The
enantiomers (KS’.RSCRHMW}Hhamvﬂabmdmlmﬁnﬁv@oﬁaiﬁwﬁﬂﬁﬂcﬂaﬂam}%&)zm& separated

using chir H colum Chlr A 8 x,32 m eluent eleth ntaining
0.1% DEA) af gLF%hCr(\g mp@ﬁ-g-‘ﬁ ron%%e i anal} orp E\Hﬁ%eczo Iggﬁ)@%’% %%&}% ’(‘iyO 979
(42.9%) mbmm}@méctmﬁﬂ(]&psrmmenmpmmnpthoﬁnﬁasa:@ﬁ:edxw faemg 8 miii to 13.9 min Yield
0.99g (43 '&ﬁl{ﬂ)ﬂ%?@]lj RGO 1bo§r€6& W& a%doﬁoemﬁas&&m%&' E%§‘ﬁ?"itih°3? W2ad HR;

(S)-2-(4-Bromo pheny morpholine (36 g, 150 mmol) and N,N ||sopropyl amlne , 31.4
ml, 180 mARITY PIREqmE0TH) WeressaaredNStIdAds0) [ OfcaMoRat: £20. %@{ i@bl\vﬁ’rﬁﬂl) The
reactign mixture was stirred for 17 h at rt, concentrated in vacuo, diluted with ethyl 15 acetate, washed
itric aC|d (2 x 100 ml), drled over magnesmm sulfate, filtered and concentrated in vacuo.
L R e SNl TR e Gl 22ideg 004 (S)-tert-butyl

2-(4- brom’(ﬁpfae;nyﬂ&mwmhehmﬁ{%swbml@t@a{ssqmgﬁnwhﬁﬁzw@zm91%51?(1134}151 (PWtildiB-20 c)

(5)-tert-but inhenyl am nyl ornho e-4- Carbox ate S)-tert-bu
2-(4-brom ét%e%;z/ﬁm%% (\Si iEr?g Qh%% 5‘/5 % 7 Fhiit Si Qili)eﬁé}ﬁ’% R 0(%%‘@}/6 27.6 m,
165 mmodRdBtiNARIBA 1455 mﬁgBammbd)rmdlﬁ’gi B(dba): was allowed to warm to room temperature

15 while stirring was continued overnight. The mixture was then concentrated in vacuo and the

residue was taken up in dioxane (5 ml) and water (5 ml). Two drops of concentrated
hydrochloric acid were added and the resulting mixture was then heated at 70 °C for 18 h. The
reaction mixture was then cooled to room temperature and quenched by addition of saturated aq.
sodum bicarbonate solution. The mixture was extracted twice with ethy! acetate and the

20 combined organic phases were dried over sodium sulphate and concentrated in vacuo. The
residue was purified by flash chromatography (Isolute™ Flagh-NH, from Separtis; gradient;
heptane /EtOAc/MeOH 100:0:0 to 0:80:20) to afford (RS)-4-chloro-N-(6-pyrrolidin-3-yi-
pyridin-3-yl)-benzamide (18 mg, 8%) as an orange gum. MS (ISP): 304.1 ([ {"CLIM+HT", 302.1
({FClMAH]),

25 Example 141

(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid (4-morpholin-2-yi-phenyl)-amide
hydrochloride
F

F
F /I
H
>
N N
Q oj
N
k4

a) (RSytert-Butyl 2-{4-bromophenylymorpholine-4-carboxvlate




(3.14 g, 3.43 mmol) were dissolved under Argon in dry and de-aerated toluene (940 ml) and treated
with sodium tert-butoxide (18.5 g, 192 mmol). The dark brown mixture was stirred at 25 90 C for 18 h.
The yellow/brown reaction mixture was diluted with toluene (700 ml), cooled to rt and extracted twice
with water. TRESPIHREHyer was separated, dried over magnesium sulfafEAAF2EHEENRted in
vacuo. The crude product was diluted with 300 ml hgxane, stirred for 1 h and filtered off, leading to an
orange solid (68 g) which was purified by column chromatography (1.3 kg silicagel, 20%

ethylacetajg/heptanal i B@@R@g@f@&f?&%ﬁ@ﬁ%ﬁ%ﬁ{ﬁ%lﬂ!&% 1{‘.’&5} WEY 81555.73-1) in THE. . .
2011/076678PCT/EP2010/070045 -125- suspended in héxane, stirred for 17 h, filtered off andf dried in

high vacubl 46W)&rars di! saveyyainiy Nofitsaprenytstylamms @ntd p) aabdiésttbuid 2- 4- a m iholine

carbox lat@eatAsYsRBNSi g ahd MrtatckiXlstirred at room temperature for 18 hours. The mixture
2-(4-(diphen Imetgélene mino)phenyOmor, hoIine-4-er%rboxyIate (54.1 g, 122 mmol), ammonium

formate (118 §O1CEHRiBhH ANd" § [BSEIE W86 MRS o SRBHRA GBS RPIES Etred at 60C for
2 h. The reaction: mixtane/Brae\fijtereffatdropeentiaied-(Fheoesichiaasotissthed sarbbhylacetate

and water,, The organic phase was extr i ith Q g HC e ' ueous
phases wélré{%’sg%e with QQS'IQA*V‘é‘E{tSféi 'N%%i&ﬁtﬁgiwﬁﬁ@g fmgﬂvmh %ﬁé@o@%ﬁ%&%ﬁ%ﬁe organic
phases wak8 dribd Brbnfadgnebiiim 2t0fhud | TileldéBrd.HED in vacuo, to yield 31.95 g off-white solid.
MS (ISP): 279.1 ([M+H]+). c) (S)-6-chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide hydrochloride 15
The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-
aminophe®Aiadehbilfel L HaebaRal B PO NS 9. GorT s g sayinaeianyt MRgInhelitg | 3-(4-
amingphemdpyriQlidine-reatbalate, 6-chloro-nicotinic acid (CAS-5326-23-8) instead of (R)-
2-phenylpropionic acid and HBTU instead of TBTU (17h at rt). White solid. MS (ISP); 318.1 ((M+1-1]
fr). 20ExafpiE S8 RE) S0 SR N o ST D RHEAIMER LRSI MPIPOHIOHIE BE:  The
title compeuridhwasmekiginsddnatalafoigioandpimid GSMentREMEIINERG-9), cacsium

2-(4-aminophenyOmorphaline-4-carboxylate, (CAS-100 -96-6) instead of 25.(RS)-tert-hutyl
3-(4-amirt8%%%rﬁ%ﬁ y?rﬁorfllé?l’lrclali-3 -cé%r %%1%}%??,’%%8 ei;éafgl-]ﬂ%igz ic'adid| §?é’§’8r@ (Ra}%% Fopionic
acid and HBTehér($tead) ohdB RiVa(EZh atndypiivhate sokdlcMSIESRY: 13274 i Matitfo wi@oven at

2011/Q76G¢8RE yﬁﬁ%%%%ﬂé\ﬁ%@%@#é %o%grﬁ%?grelgmre, ﬁit%ed through celite and the

5-chloro-N-(4-(morpholin-2- enyl)nicotinamide hydro ide CI'[H
filtrate was concentrated in vacuo. The residue was purified by column chromatography (SiO»;

Bl A ¥d AR

gradient: heptane/EtOAc) to give (RS)-2-{4-[(5-trifluoromethyl-pyridine-2-carbonyl)-amino]-
phenyl} -morpholine-4-carboxylic acid tert-butyl ester (366 mg, 55%) as a white solid. MS (ISP):
469.2 ((M+NH,1"), 396.0 ((M+H-CHs]).

20
¢) (RS)-5-Trifluoromethyl-pyridine-2-carboxvlic acid (4-morpholin-2-yl-phenyl)-amide

hydrochloride
To a stirred solution of (RS)-2-{4-[(5-trifluoromethyl-pyridine-2-carbonyl)-aminoJ-phenyl} -

morpholine-4-carboxylic acid tert-butyl ester {360 mg) in THF (3 ml) was added dropwise a

25 solution of hydrogen chloride m dioxane (2.99 ml, 4 M solution) and the mixture was heated at
60 °C overnight, The mixture was then cooled to 0 °C and the ensuing crystals were collected by
filtration, washing twice with ethyl acetate, and were dried in vacuo at 60 °C to afford (RS)-5-
trifluoromethyl-pyridine-2-carboxylic acid (4-morpholin-2-yl-phenyl}-amide hydrochloride (263
mg, 85%) as a white crystalline solid. MS (ISP): 352.3 ({IM-+H]".

30

Example 142
(RS)~ 4-Chloro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenylj-benzamide hydrochloride



5 The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS) -tert- butyl 3-(4-
aminophenylgr) n-olidine-l-carboxylate, 5-chloronicotinic acid instead of (R)-2-phenyl roplon c acid and
HBTU instea éfzﬁ"é’f'@ﬁ(% h at rt). White solid. MS (1SP): 318.1 ([M-FI-I GHERAHDE
(RS)-Methyl 44(4-(4-(morpholin-2-yl)phenylcarbamgy) phenoxy)methyl)benzoate hydrochloride  a)
RS tert-but 2 4 4 4 me ox carbon 1 benz lox benzamido hertyfimorpholine-4- 15 carboxylate:
(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)pheny9morpholine-4-earboxylate (100 mg, 0.25 mmol,
example 199a), methyl 4-(bromomethypbenzoate Mmol), potassium carbonate (78 mg,
0.565 mmol) and potassium iodide (6.2 mgxQ.08 ) were combined with acetone (6 ml) to give a
light brown suspension. The reaction m {ture wasi stirred at 60 C for 17 20 h. The crude reaction
mixture was concentrated in vacuo, cOmbined with water and extracted with dichloromethane (3 x).
The organitddibrsomexe ativdsavsained gnesilrastdfeatenzrid theengreREN Iafvsnybp ihdidmede- material
was combined with mﬁtt@PQ&%%&P SHxed ’F@ﬁé@d@;‘%&%‘?ﬁkﬁi rﬁgﬁ %%?Wﬁléq P and filtered
off to yield 99 mg white solid 1 547.2 ((M+Hr). WO 2011/ 667 CT/EP2010/070045 -127-
b) (RS)- M@WWI(QM(%%W&)HW y@éﬁ‘é’h}}&&?!}ér%%b‘%n&wrﬁ& 1Gh0dREd ake3 Bydirochloride:
The title cgripoyRg:yi@s obtained in analogy to Example 29 (step b) starting from (RS)-tert-butyl
2-(4-(4-(4-(methoxycarbonyObenzylo xy)benzamido)phenyOmorpholine-4-carboxylate. 5 White solid.
MS (ISP): 447.2 ([M+Hr), Example 212 (RS)-4% @?ﬁ’%r}é%ho lin-2-yl)p henylcarbamoyl)ph
enoxy)methyl)ben zal-CrioihiNa(RFAATIcE Bolk Q1 iR}V BEAYhmide hydrochleride
4-((4-(4-(morpho|in-2-y|)phenylcarbamoyél}phenoxy)methyl)benzoate hydrochloride (40 mg, 0.083

mrnol, example 211) was suspended in T ml) and methanol (0.25 ml) and 1 M ag. LiOH (0.207
ml, 0.207 mmol) was added. The solution 1 r 17 h at rt, concentrated in vacuo,
suspended in water (2 ml) and acidified with 1 M aq. The precipitate was filtered off and dried
under high vacuum, to yield 30 mg white solid. MS (ISP): 43 .2&[M+H]). Example 213  (RS)-Methyl
2-chloro-4-(4-(4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)betizoate 20hydrochloride
The title compound was obtained in analogy to example 141 using (R)-tert-butyl 2-(4~
10 bromophenylmorpholine-4-carboxylate (cxample 207b) instcad of (RS)-tert-butyl 2-(4-
bromophenylymorpholine-4-carboxylate and 4-chloro-benzamide (CAS 619-36-7) instead of 5~
trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 319.2 ([ {F"CIM+HT"),
317.2 ({CCOM+HTD.
Example 144
15 4-Chloro-N-((S)-4-morpholin-2-yi-phenyh-benzamide hydrochloride

The title compound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-
bromophenyhmorpholine-4-carboxylate {example 208b) instead of (RS)-tert-butyl 2-(4~
bromophenylmorpholine-4-carboxylate and 4-chloro-benzamide (CAS 619-56-7) instead of 5-
20  trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 319.2 ([{*’CI}M+H]"),
317.2 ([{CIM+HT .
Example 145
{RS)-4-Chlore-N-[{4-(pyrrolidin-3-yloxymethyl)-phenyl]-benzamide hydrochloride



a) (RS)- tert-butyl 2-(4-(4-(3-chloro-4- methox cubonlheno)cbenzanlolienlmoholine-4-earbmilate:
(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyfimorpholine-4-carboxylate (150 mg, 1.13 25 mmol,
Example 199a), 3-chloro-4-(methoxycarbonyfiphenylboronic acid (CAS- 603122-82-3) (242 mg, 113
mmol), copp&F QP HEEEHE (205 mg, 1.13 inmol) and pyridine (149 mg, 1.8BGHERRAG18/076045
2011/076678PCT/EP2010/070045 -128- were com_g' 1ed with dichloromethane (3 ml) to give a blue
suspension. The reaction mixture was stirred for 40 h, filtered through cclite and concentrated. The
residue was dissolved in dichloromethanc .2 sorbHed on Si02 and chromatographed (20 g silica get, 10
to 35% ethyl acetate in heptane, Ieadinsmsbségmo hous solid. MS (ISP): 567.3 ([M+H)]).
5 b) (RS)-Methyl 2-chloro-4-(4- 4- molcarbamo } . h nz@atg hydrochloride: The title compound
was obtained in analogy to example 29 (Step b) starting from (Rsﬁ- tert-butyl

o S e A R IRRAD S AOIR L ATRIBhage-4-carboxyiate. 10

. . =-1TIr).
4-CycloprépyirratieryeNR&Imdrphistinbengyishemp )b bdranide byaiocitotite-bBtybeRS-6i0tnes- 4 ¢
clo ropytragthQxyHeeazesig ol RhemliMer RIPHAS kel BONAAIE: o RRASUr PHIY:. 12 mg). The

2-(4-(4-hydroxybenzamido)phenyOmorpholine-4-carboxylate (60 mg, 0.15 mmoi, Example 199a),
(bromemetH¥ e AI8h PSR & EPTONRY BdSormrHBNsIIGTS ot astbb dtb herrsmbhoaab shiasl) and

potassiuntiiggidieofBahdnge 8I82R MuRelneEe-eoMRIBRAVIIDAREIONS (#ifRD t 20wgive a light brown
suspension. The reacti %%Lge Was@gred at 0C for 17 h. The crude reaction mixture was
g ePURA

concentratBP TRAAEIR" Yaf BT ERACEEWIN HtISTOMePRIFE3): The organic
layers werendoiddiravércabgnésiaoidsutfaie dndicofCenizatethinvadigot Jdieervideunaiteridiwas

combined ywth. m: o , Stirred for 15 minutes and filtered off, to yield 48 mg white solid. MS
R Tk Sl

(ISP): 453. aclo ro Imethox -N- 4-mo holien -benzanaide hydrochloride The title
compdund was obtained in analogy to example 29 (Step b) starting from (RS)- tert-butyl

2-(4-(4-(cyplqriepy I matResY ez ARIARNARY DMARNCHRG ARG drochloride

The title compound was obtained in analogy to example 29 using (RS)—3 -(4-amino-henzyloxy)-

pyrrolidine-1-carboxylic acid tert-butyl ester instead of (RS )-tert-butyl 3-(4-
aminophenyDpyrrolidine-1-carboxylate and 4-chlorobenzoic acid (CAS 74-11-3) instead of (R)-
15 2-phenylpropionic acid. Off-white solid. MS (ISP): 333.1 ({{"Cl}M+H]™), 331.1
([{FCyM+HT).
Example 146
(RS)-4-Chlor¢-2-fluoro-N-(4-morpholin-2-yl-phenyl)-benzamide hydrochloride

Ci
\Q\WH
N
F O \QTOJ
N
H

20  The title compound was obtained m analogy to example 141 using 4-chloro-2-fluoro-benzamide
(CAS 104326-93-4) instead of S-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid.
MS (ISP): 337.3 ([{"CLyM+HT, 335.3 ([ £°CIM+H]).

Example 147
25 (RS)-3,4-Dichlero-N-(4-morpholin-2-yl-phenyl}-benzamide hydrochloride



White solid. MS (ISP): 353.3 ([M+1-114). WO 2011/076678PCT/EP2010/070045 -129- Example 215
(RS)-2-Chloro-4-(4-(4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)benzoic acid hydrochloride The title
compound was obtained in analogy to Example 212 using (RS)-methyl 4-((4-(4-
(morpholin-2¥/fiiekY1esihamoyl)phenoxy)methyObenzoate hydrochlorid® CAERROKHWORIS (ISP):
453.2 (1M+HI). Example 216 10(RS)-4-(MethyIthiQ}dH:(4-(morpholin-2-yl)phenyl)benzamide
hydrochloride The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyOmorpholine-4-carboxylate §CAS:1002726-96-6) instead of (RS)-tert-butyl 3-(4- 15
aminophenyppyrrolidine-l-carboxylate, 4-m%)benzoic acid instead of (R)-2- phenylpropionic
acid and HBTU instead of TBTU (17h at4f). Whitgsot S (ISP): 329.1 Example 217 (RS)-
2-Methyl-N-(4-(morpholin-2-yl)phenyl)thiazole-4-darb ide-2Qhydrochloride O. N The title
compound was obtained in analogy to Example 141 using 24{ methylthiazole-4-carboxamide
(CAS-31825-95-3) instead of 5-trifluoromethyl-pyridine2-carboXylic acid amide. -130- Yellow solid. MS
ﬂys ) O G VR ot B italogy 1 ample AR oty 3 4-JR ARy Dezamiae (CAS ©

2670-38-4) instead of S-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS
(ISP): 355.3 ([{T7CIIM+H]Y), 353.2 ([ {'CPPCLYM+HTY, 351.3 ([{FPCLM+HT.

Example 148
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-morpholin-2-yl-phenyl)-amide hydrochioride

Gl
o |
H
=
mrN
o] oj
N
H

The title compound was obtained in analogy to example 141 using 5-chloro-pyridine-2-
16 carboxylic acid amide (CAS 370104-72-6) instead of S-trifluoromethyl-pyridine-2-carboxylic
acid amide. Off-white solid. MS (ISP): 320.1 ([{"CIlyM+H]"), 3182 (({*ClIM+H].

Example 149
{RS)-4-Chloro-N-(4-pyrrolidin-3-ylmethyl-phenyl)-benzamide hydrochloride

ol
pe
N
The title compound was obtained in analogy to example 107 using (RS)-3-(4-bromo-benzyl)-

pyrrolidine (CAS 1158764-56-7) instead of (RS)-2-(4-bromo-benzyl)-pyrrolidine. Light brown
solid. MS (ISP): 317.2 ([ {"CIIM+H]"), 315.1 ([{*ClIM-+H].

15

20 Example 150
3,4-Dichloro-N-((R)-4-piperidin-3-yl-phenyl}-benzamide hydrochloride

Ci
H
N
G
N
M



The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophcnyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophcnyl)pyrrolidine-I-carboxylate, 2-chloroisonicotinic acid instead of (R)-2- 10 hcn¥lproplon|c
acid and HBTY #4563 TBTU (17h at rt). White solid. MS (1SP): 318.1 ﬁ’i’ﬁ?é‘gi
(RS)-5,6-Dichloro-N-(4-(morpholin-2- prhenyOnlcR;llnamlde hydrochloride CI IN 15 The title
compound was obtained in analogy to Example 29 using (RS) -tert-butyl 2-(4-

aminophepy@MarRhalines4-£arkaxy i RkBotertabutyl 3-(4-
aminophenyepyrrolidine-I-carboxylate, 5,6- -2- phenylpropionic acid

and HBT%&%@&MM@@%Me solid. MS (ISP): 352.1 20 ([M+HI). Example 220 (RS)-

;‘éﬁ%@'z“‘m@m“ﬁﬁ%?o%%%%ﬁai%B‘G‘E%W“’”‘@E?mﬁ”mﬁ%‘*ﬁﬁ?@ ‘o Example 214
u X

using 3- bgozrgﬂ%ytfﬁ VTSRS S ([ gggggﬁ g‘@f‘s&é‘gﬁ%?&fﬁgﬁ f‘n%%%%; Spropane.
White 5olitl BMStHkBB)hdian2; (f)hs&*slﬂ:}e) BEma;rﬂple@ﬁ‘l 35 ml/min) affording:

(RS)-2, 6 i -I phen I1)4 onlcr‘otlng\m|thj/?;%chlo de goi d‘{he titte compound

ammopheﬁy@mtwphmwe@aanboxylate (CAS 1002726-96-6) instead of (RS)-tert-butyl 3-(4-

am'nopheﬂmy{éﬁlIﬁmerb%%m&%&%n%ﬁ,%mﬁ{@nsggﬂs&;@f&ca@%é%’\%a 83ndf-7) instead of
(R)-2 phelr{y![pr?plotnlc acgjganc HBTU instead of TBTU. White solid (ISP): 352.3 ([M+H]).
cention time = min

10
(b) 3.4-Dichloro-N-((R)-4-piperidin-3-vl-phenyl)-benzamide hydrochloride
The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-

aminophenylpiperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenylypyrrolidine-1-carboxylate and 3,4-dichlorobenzoic acid (CAS 51-44-5) instead of

15 (R)-2-phenylpropionic acid. White solid. MS (ISP): 353.2 ([{"CI}M+HT"), 351.3
7CPCHIMAHD, 349.2 ([{PCOMHHT.

Example 151
{R)-3-Chloro-N-(4-(piperidin-3-y)phenylbenzamide hydrochloride

H
N
CI/Q/
a .
N
H

The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-

20

aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3-chlorobenzoic acid (CAS 535-80-8) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISPY: 317.3 ([{’Cl!M+H]"), 315.1
25 ({PCM+HTD.
Example 152
3.4-Dichloro-N-((S)-4-piperidin-3-vi-phenyi)-benzamide hydrochloride



Example 222 15(RS)-N-(4-(Morpholin-2-yl)pheny1)-6-(2,2,2-trilluoroethoxy)nicotinamide hydrochloride
The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4- 20
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenylﬁ?ﬁ‘ﬁﬂ&ﬁézﬁcarboxylate, 6-(2,2,2-trifluoroethoxy)nicotinic aclt @K@-I-”’ﬁé@'f 3- 29-6)
instead of (R)-2-phenylpropionic acid and HBTU ingjead of TBTU (17 h at rt. White solid. MS (ISP):
382.4([M+HI). Example 223 25(R)-N-(4-(Piperidin-3-yl)pheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochloride WO 2011/0766713PCT/ER204Q/070045 -132- F)co The title compound was obtained
in analogy to example 29 using (R)-tert-but 4- aminophenyl)piperidine-l-carboxylate (example
150a) instead of (RS)-tert-butyl 3-(4- am#fiopienyflpyrfolidine-I-carboxylate and
6-(2,2,2-trifluoroethoxy)nicotinic acid (CAS 5 175204-9¢47Y- ad of (R)-2-phenylpropionic acid.
White solid. MS (ISP): 380.3 ([M+H]). Example 224 fji
(S)-N-(4-(Piperidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotimamide hydrochloride FF IH NN 0 10 The

title comp ined i v r@g{?ﬁ}e Ingp(S)-terebutyl 3-(4-7 4
aminophe?%{/ )%%e%r%? ﬁéﬁ%&gg@? g"t}g%eg({gmp € 1%0%%%%%1% %ﬁléggz‘g%b%@‘ %&4 -
aminophe#iyfiispliondineaie it dxAciexaie sz tiRio rostershel Aicotitee-bieid fAS 175204-90-7)
instead ol EMYAIRIAR BEith oM IE sald MRASRE RN B LRXHRLEES
(S)-3-Chloro-4-methyl-N-(4-(piperidin-3-yOphenyl)benzamide hydrochloride

5 (R)-2~pheny¥prop10mc acid. Whité solid. MS'(ISP): 353.2 ([%é ChiM-+H]), 351.3

(({7CPPCLM+HT), 349.2 ([P CIIM+HTD.

Example 153
(S)-3-Chioro-N-(4-(piperidin-3-yl)phenyhbenzamide hydrochloride

s

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

10

aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine- 1-carboxylate and 3-chlorobenzoic acid (CAS 535-80-8) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 317.2 ([{"Cl}M+H] "), 315.2
15 (({PCHM+HHT.
Example 154
(RS)-3,4-Dichlore-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide hydrochloride

o I©/\/CN>
Ci H
oy

+
ci

The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-

20 carboxylic acid tert-butyl ester (CAS 117625-90-8) mstead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 3,4-dichlorobenzoic acid (CAS 51-44-5) instecad of 4-
chlorobenzoic acid. Off-white solid. MS (ISP): 367.1 ([{'CI}M+H]"), 365.2
([F7CPCYMAHTY, 363.2 (£PCMHHT.

25



The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4- 20
aminophenyflpyn-olidine-I-carboxylate and 3-chloro-4-methyl-benzoic acid (C S@r S 5162-82-3) instead of
(R)-2- phenylb@éﬁﬂ}ﬁ (&7, White solid. MS (ISP): 331.3 ([ (37COM-FHT* FHF 2 8HEE)M+Hr). WO
2011/076678PCT/EP2010/070045 -'33- Example 226
(S)-4-Chloro-3-methyl-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride The title compound was
obtained in analogy to example 29 using (S)-tgst-bltk 344~ 5 aminophenyl)piperidine-l-carboxylate
(example 150§£|nstead of (RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine-l-carboxylate and
4-chloro-3-riRMyNthénZdierzel (@Ag%bylmhsystﬂeHwapmwtwemﬁm% drashigrifie solid.
MS (ISP): 331.3 ([{37C1}M+1-1]+), 329.4 ([135C1)M+H]) Exampte
10(S)-3,4-Dimethyl-N-(4-(piperidin-3-yl)phenyl) benzagifidet
obtained in analogy to example 29 using (5
(example 150a) instead of (RS)-tert-bit 4
3,4-dimethyl-benzoic acid (CAS 619-04-5) instead 15 of (R)-2- phenylpropionic acid. White solid. MS
(1SP): 309.4 ([M+H] ). Example 228 (RS)-4-(0-Methylo xetan-3-yOmethoxy)-N-(4- (mo rpholi

n-2-yl)pheh§hBEnhsamariad vesphEtd Boipognrsaasbtalfedsha oy B EXRmpR -hsmg

iobrons.orrfﬂwiy&i gtgéhyig&ahiflr@t&({h&g 8385%2)6?@2)%&%6 @f(hs;r@qmﬁiwpﬁym%@nl\jge |asan using
equiv at 1IN dic romet e (6] rotection 0 |

383.2 ([1\&%@31")" AL ST Y ﬁ:‘éﬁé ﬁg@%ﬁ%&m@i 3 instead of 4~

(R)-4-Chlaide2efiemmiaN «id- (Wi ol 2M8) A eimAsehg ainids hydrochlorlde Cl

Example 156
10 (RS)-4-Fluoro-N-{4-(2-pyrrolidin-2-yl-ethyl)-phenylj-benzamide hydrochloride

The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (CAS 117625-90-8) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 4-fluorobenzoic acid (CAS 456-22-4) instead of 4-

15 chlorobenzoic acid. White solid. MS (ISP): 313.3 ((M-+H]".

Example 157
(RS)-3-Chloro-N-[4-(2-pyrrolidin-2-yl-ethvl)-phenylj-benzamide

20 The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-
carboxylic acid tert-buty! ester (CAS 117625-90-8) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 3-chlorobenzoic acid (CAS 535-80-8) instead of 4-
chlorobenzoic acid. Off-white solid. MS (ISP): 331.2 ([ {T"CIIM+H]", 329.3 ([{°CLYM+H]Y.

25 Example 158
(RS)-4-Ethoxy-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide hydrochloride



The title compound was obtained in analogy to example 141 using (R)-tert-butyl 2-(4- 5
bromophenyl)morpholine-4-carboxylate (example 207b) instead of (RS)-tert-butyl 2-(4-

bromopheny r%%q holine-4-carboxylate and 4-chloro-2-fluoro-benzamide (CAS 104326-93-4) instead
of 5-trifluoro Hﬁﬁ%ﬁ&?ﬁe 2-carboxylic acid amide. White solid. MS (ISPYC3SFA WG IM+HI),
335.1 ([{35CI}M+HTr). Example 230 10(S)-4- Chloroa%iluoro N-(4-(morpholin-2-yflphenyl)benzamide
hydrochloride CI The title compound was obtained in analogy to example 141 using (5)-tert-butyl

2-(4- bromophenyflmorpholine-4-carboxylate (example 208b) instead of (RS)-tert-butyl 2-(4-
bromophenyl)morpholine-4-carboxylate and 4- chtoro- 2 ide (CAS 104326-93-4) 15
instead of 5-trifluoroincthyl-pyridine-2-carb e. Whitei solid. MS (ISP): 320.1
({37C11M+H1), 318.2 ([{35CLIM+11}<), ple Ha1 (RS)-

N-(4-(Morpho|in-2-y|)phenyl)-2-phenyltr(1:iazole 5-carboxamide hydrochloride 20 WO 20
/076678PTIYEH201D/0T00 46 0BGinEHentitielogmppotrachad Qﬂmaing(ﬂﬁ)a&qﬁjngyl{mﬁnﬁmmei 29 using

(RS)-tert- i X tea

(RS)-tert- %g{%%g; ag{rgfr%g%ﬂ ?(%y%ggﬁgﬁgqu%a?%%%% déc é’% en;g?l n'gélsg ? Ect;'jltri)oxyllc acid
(CAS-10058 9833l itEtelse RScp Aehihetapiohiasasicreadd HETYU drsten {17 h at rt).Yellow
solid. MS gn(bafhkn368- dcliM Wik frRmple @§ﬁ)(8@d\giﬁ+@¥wp holin-2-yl)phenyl)-6-(tetrahyd

ro-2R-pyran-4-ylo xy)nicotin amide hydrochloride rAt)
Example 159
(R8)-4-Chloro-N-(4-piperidin-2-yl-phenyl}-benzamide hydrochloride

10 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 2-(4-
aminophenyD)-1-piperidinecarboxylate (CAS 908334-26-9) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 4-chlorobenzoic acid (CAS 74-11-3) instead of (R)-
2-phenylpropionic acid. White solid. MS (ISP); 317.2 ([{'CIIM+HT, 315.1 ([{CCLM+HTY.

15 Exampie 160
(RS)-5-Chloro-pyrazine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide hydrochloride

ch AN
T
\N N
Q @\(j
N

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

20 aminophenyl)pyrrolidine-1-carboxylate and 5-chloro-pyrazine-2-carboxylic acid (CAS 36070-
80-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 319.2 ([{'ClyM+H]",
3172 ([{PCLIM+HHT.

Example 161
(R)-6-Chloro-N-(4-(piperidin-3-yIjphenybnicotinamide hydrochloride



10The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl
2-(4-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tertbutyl
3-(4-aminopheny|3 rrolidine-1-carboxylate, 6-(tetrahydro-2H-pyran-4- yloﬁnicotinic acid
(CAS-886851Y§52-1F H8688d of (R)-2-phenylpropionic acid and HBTU instddd SEFEHT? h at rt).
White solid. MS (1SP): 384.2 GM+HIr). 15 Examplg g83 (RS)-
N-(4-(Morpholin-2-yl)pheny1)-2-phenylthiazole-4-carboxamide hydrochloride 20The title compound

was obtained in analogy to Example 29 osing{(RS)-tert- butyl
2-(4-aminophenyl)morpholine-4-carboxylaﬁ@%@w?%-%ﬁ) instead of (RS)-tert-butyl 3
-(4-aminophenyl)pyrro lidine- 1 -carboxylate, Z-pRgny 0 le-4- carboxylic acid (CAS- 7113-10-2)
instead of (R)-2-phenylpropionic acid and HBTU ihste (17 h at rt). White solid. MS (ISP):
366.2 ([M+H]). WO 2011/076678PCT/EP2010/070045 -136~Example 234
(S)-N-(4-(Piperidin-3-yl)phenyl)-3-(trifluoromethyl)benzamide ﬁydrochloride The title compound was

obtained igaraiooy (B EAMPCALHSIG (SHEHUL 3A-5 aminophenyipiperdine-Learboylate

(example 150a) instead of (RS)-tert-butyl 3-(4-"aminophenyl)pyrrolidine-l-carboxylate and
3-(trifluorcriéppBERp Bie Hae- leabusiug 2exymide bt of iRicad shéRGinishiorid 2. White solid. MS

(1SP): 343k D ¥ AR 230, RS A (i hlerprban@anNudAr (RS idins AR ediacetamide
hydrochloride CI. The title compound was gbtained in analggﬁ)tg] exame%e 29 using (5)-tert-butyl 3-(4-

aminophef S DiPRFHRE IR 85 taty RS ARG B R ndidad b (RS Mer it B2(4-

aminophegjyPay atigine:-|-carboxylate and 2-(4-chlorophenoxy)acetic acid (CAS 122-88-3)
Example 162
(5)-6-Chloro-N-{4-(piperidin-3-yljphenylinicotinamide hvdrochloride

iz
| H
N, N
N

H
10 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 6-chloro-nicotinic acid (CAS 5326-23-8) instcad of
(R)-2-phenylpropionic acid. Offtwhite solid. MS (ISP): 318.2 ([ £'CI3M+H]™), 316.2
(" CyM+H]).
i5 Example 163
(RS8)-5-Chioro-N-(4-(pyrrolidin-3-yDphenyl)pyrazine-2-carboxamide hydrochloride

The title compound was obtained in analogy to example 29 using 5-chloro-pyrazine-2-carboxylic
acid (CAS 36070-80-1) instead of (R)-2-phenylpropionic acid.  White solid. MS (ISP): 305.2
20 ([{7CIM+HTY, 303.3 ([P CM+ET.
Exampie 164
(RS)-5-Chloro-N-(4-(2-{pyrrolidin-2-vl}ethyl)phenvl)pyrazine-2-carboxamide
hydrochloride



15 instead of (R)-2-phenylpropionic acid. White solid. MS (1SP): 347.2 ([{37C4M+HI), 345.2
({35C1}M+H]). Example 236 (S)-4-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride
20 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

aminophenyl lli]dﬂqgﬁ-f’-scarboxylate (example 150a) instead of (RS)-tertP ngfﬂ 70045
aminophenyOpyrrolidine- 1 -carboxylate and 4-(mgthylthio)benzoic acid (CAS 13205-48-6) instead of
(R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 327.3 ([M-1]). WO
2011/076678PCT/EP2010/070045 -13 7- Example 237

(S)-4-(Ethylthio)-N-(4-(piperidin-3-yl)phenyl)berzami ide The title compound was
obtained in analogy to example 29 using\gé&)zl.eu&- -(4- 5 antinophenyl)piperidine-1-carboxylate
(example 150a) instead of (RS)-tert-b(t:J'M\S;( - aminophenyl)pyrrolidine-I-carboxylate and

4-(ethylthio)benzoic acid (CAS 13205-49-7) instead of (R)-2-phenylpropionic acid. White solid. MS
(ISP): 3_41[3@(We BobnrExadiphe Q@&ﬂ@ﬁmm@wam@-w_?bmmu&édi@—formylwpyr{olidin.e-1~
((S)-4-piperidin:ylsphanysamide yereshiosids 6N, 1 Ihe fitle sanpotnd yas.aitained in analogy to
example 29 using (S)-tert-butyl 3-(4- aminophenyl)piperidine-l-carboxylate (example 150a) instead of
(PS )-tert-gsbpr3. ma@ﬁﬁ%&ﬁéﬁyﬁsyméﬁﬁ%qr@amé&m%%ﬁbpsyéﬁl@?&b%%ﬁ@@@é}ﬂa)xwic acid

(CAS 360ifQred® SQ-Lhipisad At €2li2-whaByienienieaoicz White Selich M (158 319.2
([{3701}M+13-5£&§\:/3917.2 ([(35C1}M+H]). Example 239 5-Chloro-pyrazine-2-carboxylic acid

((R)-4-pipgr{id|_ T—%hényl)-amide hydrochloride CIN NThr
Example 165

(RS)-5-Cyano-N-(4-(pyrrolidin-3-yI)phenyl}picolinamide hydrochloride
N
YEY
|
2 N
N

N
H

10 The title compound was obtained in analogy to example 29 using S-cyanopicolinic acid (CAS
153234-55-2) instead of (R)-2-phenylpropionic acid. Light brown solid. MS (ISP): 293.2
(IM+H]").
Example 166
(RS)-5-Fluoro-N-(4-(2-(pyrrolidin-2-yljethyDyphenyl)picolinamide hydrochloride

H
= =N

The title compound was obtained m analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (CAS 117625-90-8) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 5-fluoro-pyridine-2-carboxylic acid (CAS 107504-08-5)
instead of 4-chlorobenzoic acid. Yellow solid. MS (1SP): 314.2 ({M+H]H.

15

20
Example 167
(R)-5-Chioro-N-(4-(piperidin-3-ylyphenyl)picolinamide hydrochloride



0 20 The title compound was obtained in analogy to example 29 using (R)-ten-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyhpysipligng-kcarboxylate and 5-chloro-pyrazine-2-carboxylic geidA 36320~ 80-1)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 319.2 ([(37C11M+Fl]), 317.2
({35C1}M+HI). WO 2011/076678PCT/EP2010/073045 -13 8- Example 240 (S)-4-chlorobenzyl
4-(piperidin-3-yl)phenylcarbamate hydrochloride ClI The title compound was obtained in analogy to

example 120 using (S)-tert-butyl 3-(4- 5%lwgﬂr}v}/l)piperidinc-l-carboxylate (example 150a) instead
nel-c

of (RS)-tert-butyl 3-(4- aminophenyl)pyrroli ylate and (4-chlorophenyomethanol(CAS
873-76-7) instead of 4-chlorophenethyl alcohol. Qiff-w,
enyl)-6-morpholinonicotinamide
hydrochloride 0O-Th H NN The title compound was obtained imyanalogy to Example 29 using
(RS)-tert-butyl 2-(4- aminophenyl)morpholine-4-carboxylate (éAS-1002726-96-6) instead of
(RS)-tert-BiitytiBs (¢brifmamdinap bbrayhiplyitr ehidiney ke akbopitat e, Singdiphetintnddinie acid

(CAS-120800-52-4) instead.of (R)-2-phenylpropioni id and HBTL) inste f TBTU (17 h at rt).
Wihite solt M L S8 L MBI E Ao o SR B
(S)-N-(4-(&%1&1@3%%1@@ﬁ%%@%ﬁﬂﬂ@ﬁf@?ﬁéﬂdyi)ﬂié@tmaﬁﬂdieihwwﬁﬁm?i8682@-6G=ﬁbiu$teadmﬁpound

was ohtai z%mg%wn%ml%%yﬁﬁa (i ieSPhuiYk T (freaminpRiipnylRipendine-I-carboxylate
(example 15Qa) instead of (RS)-tert-butyl 3-(4-
({7 ChM+HT).

Example 168
(S)-5-Chloro-N-(4-(piperidin-3-yDphenyl)picolinamide hydrochloride

Cci =
| H
I N
N
N

H

10 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 5-chloro-picolinic acid (CAS 86873-60-1) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 ([{’ClyM+H]"), 316.2
([(°CHM+HT).

15 Example 169

(RS)-4-Chloro-N-(4-(2-(piperidin-2-yl)ethyhphenyl)benzamide hydrochloride

e}
4
AYASe
H
N
H

The title compound was obtained in analogy to example 109 using (RS)-2-formyl-piperidine-1-
carboxyhic acid tert-butyl ester (CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1-
20  carboxylic acid tert-butyl ester. White solid. MS (ISP): 345.2 ([ {"CIYM+H]"), 343.2
([ CyM+H]).
Example 170
(RS)-4-Fluoro-N-(4-(2-(piperidin-2-yl)ethyl)phenyhbenzamide hydrochloride



WO 2011/076678PCT/EP2010/070045 -139- aminophenyl)pyrrolidine-I-carboxylate and
6-(trifluoromethypnicotinic acid (CAS 231291-22- 8) instead of (R)-2-phenylpropionic acid. White solid.
MS (ISP): 350.4§M+H . Example 243 5(S)-6-Methyl-N-(4-(piperidin-3-yl) hen\{)l)nicotinamide
hydrochlorid®R 311 fle compound was obtained in analogy to examp?gﬁ@ MG 1 xert-butyl
3-(4- aminophenyl)piperidine-l-carboxylate (exampj|ggl50a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1 -earboxylate and 6-methylnicotinic acid (CAS 3222-47-7) instead of 10
(R)-2-phenylpropionic acid. White solid. MS§,(1SP): 296.4 ([M+FI]H). Example 244 (S)-6-(Methylth
i0)-N-(4-(piperidi n-3-yl)phenyl)n icoti dr ride N O 15 The title compound was obtained
in analogy to example 29 using (S)-tert-butyl 3-(%@@eridine-l-carboxylate (example
150a) instead of (RS)-tert-butyl 3-(4- aminophenyl)pyrrolidine-lkeatboxylate and 6-(methylthio)nicotinic
acid (CAS 74470-25-0) instead of (R)-2-phenylpropionic acid. White solid. MS (1SP): 328.4 ([M-FH]t).
20ExamplEh245i{ R8uBinthexy-Mbtéda¢chor pirdlipy2 o/ypingriy ObficotimadRitie hirodhdrédieiie NN WO
2011/0766/ GRS HERRAABIOPERer (CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 4-fluorobenzoic acid (CAS 456-22-4) instead of 4-
5 chlorobenzoic acid. White solid. MS (ISP): 327.2 ((M+H]").

Example 171
(RS)-5-Chloro-N-(4-(2-(piperidin-2-yhethylyphenyDpicolinamide hydrochloride

C
o—{ 4
= “@“\4}
H
N
H

10 The title compound was obtained in analogy to example 109 using (RS)-2-formyl-piperidine-1-
carbbxyiic acid tert-butyl ester (CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 5-chloro-pyridine-2-carboxylic acid (CAS 86873-60-1)
instead of 4-chlorobenzoic acid. Yellow solid. MS (ISP): 346.1 ([{F"CI}M+H]"), 344.2
((FPCHMAHD.

15 Exampie 172

(RS)-5-Ethoxy-N-(4-(2-(pyrrolidin-2-yDethyl)phenyl)picolinamide hydrochloride

N
o) @/\/(??
= N
| H
/\O =N

The title compound was obtained in analogy to example 109 using (RS)-2-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (CAS 117625-90-8) instcad of (RS)~3-formyl-pyrrolidine-1-

20 carboxylic acid tert-butyl ester and 5-ethoxy-pyridine-2-carboxylic acid (CAS 98353-08-3)
instead of 4-chlorobenzoic acid. Light yellow solid. MS (ISP): 340.2 ([M+H]").

Example 173
(RS)-6-Chloro-N-(4-(2-(piperidin-2-yDethyl)phenylinicotinamide hydrochloride



-140- The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenngr&ﬂl%%ip (-7I§carboxylate, 6-ethoxynicotinic acid (CAS- 97455};65{-7 ingtead of
(R)-2-phenyIpropionic acid and HBTU instead of TBTU (17 h at rt). White SGIENS (1885 5 328.3
([M-1-HI). Example 246 (S)-3-(Ethylthio)-N-(4-(pipgiidin-3-yl)phenyl)benzamide The title compound
was obtained in analogy to example 29 using (S)-tert-butyl 3-(4- 10

aminophenyl)piperidine-1-carboxylate (e le, 250a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-I-carboxylat&'ang 3Aethylt enzoic acid (CAS 5537-74-6) instead of
(R)-2-phenylpropionic acid. Colourless gum. MSHI 4 M-+EI+). Example 247

15(S)-5-Methyl-N-(4-(piperidin-3-yl)phenyl)pyrazine-2-carboxamiele hydrochloride N The title
compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

aminophehiy®) ptisctamerinéarsoryiatedarammiie 1 80xeMble d 09 (RSRBH2bigtyh B-pdperidine- 1 -

aminophegybpyyRlidincrcarpaedaie @Y PsmeiyhRyiading: SreRORic AR (AMin241-55- 20 1)
instead of (R)-2-phenylpropionic acid. Yellow solid. MS (ISP): 297.4 ((MH-1]-). xamgle 248

(S)-N-(4-(Biperidlic 8cif)isHebyT) sstetrAmscroietayppitias s tondisand fe Ay diobrisritdnsiges
2011/@76673REIGFRAIORTIO0F a1tk Lo iEheiS tesepmpenn lap phtaed ia anpibay; ta-axgmple 29
using (S)-tert-butyl 3-(4- atninophenyOpiperidine-l-carboxylate (example 150a) instead of
(RS)-tert-butyl 3-(4- aminophenyOpyrrolidine- 1 -carboxylate and
5-(trifluoromethyl)pyrazine-2-carboxylic acid (EA&Snnli0a0814-50-7) instead of (R)-2-phenylpropionic

id. Whi ligl, ; : . X le 2 .
(RS (e TR B R e cospsains ZETRSA e jgrochioriae

A
Cl
N
H

10 The title compound was obtained in analogy to example 109 using (RS)-2-formyl-piperidine-1-
carboxylic acid tert-butyl ester (CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 5-chloro-pyrazine-2-carboxylic acid (CAS 36070-80-1)
instead of 4-chlorobenzoic acid. White solid. MS (ISP): 347.1 ([ {"CI}M+H] "), 345.1
({PCIMH]).

15 Example 175

(RS)-N-{A!-(E—(Piperidin—l-yl)ethyl)phenyl)#—{triﬂueromethyl)benzamide hydrochloride

O .
F3C~<>—~<
N
H<>\<>
N
H

The title compound was obtained in analogy to example 109 using (RS)-2-formyl-piperidine-1-
carboxylic acid tert-butyl ester (CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1-

20 carboxylic acid tert-butyl ester and 4-(trifluoromethyl)benzoic acid (CAS 455-24-3) instead of 4-
chlorobenzoic acid. White solid. MS (ISP): 377.2 (IM+H]).

Example 176
(RS)-3,4-Dichlore-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide hydrochloride



The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyOmorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminopheny%p rrolidine-I-carboxylate, 2-phenylo xazole-4-carboxylic acid eS:CAS-23012-16-0) instead
of (R)-z-pheny%?é%bﬁ’&ﬁ?&@cid and HBTU instead of TBTU (17 h at rt). Whit& S8 &% %usp): 350.1
([M+HI). Example 250 (S)-N-(4-(Piperidin-3-yl)phenyl)-5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxamide
hydrochloride 20 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine- 1 -carboxylate (exagnplg2150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1 -carboxylaté - 2, uoroethoxy)pyrazine-2-carboxylic acid WO
2011/076678PCT/EP2010/070045 -142-{CAS 17@%@% of (R)-2-phenylpropion c acid.
White solid. MS (ISP) 381.4 ([M+HI). Example 251 N
(S)-5-Bromo-N-(4-(piperidin-3-yl)phenyOpyrazine-2-carboxamiae 2,2,2-trifluoroacetate 5 The title
compound et blseritnedria wnnibiimedaamite 20 gsimep |6 )-08redmgy RS2 -aminbplrenigiisiperidine- 1
carboxy e dex A RlaeRaL gpleas RUAR e L) %ﬁgfbaamﬁ@ﬁ%Dmrrg;ﬁﬁm&heﬂtbowlatc and
5-bromo-pyrazine-2-carboxylic acid (CAS 876161- 05-6) instead of (R)-2-phenylpropionic acid. White
solid. MS qﬁslwmw%%m@mstﬂm? PotsBabiortros REUHIE ASanffeS 2 apiead of 4-
(S)-6-BromachsténtBipaidinwninheayhuqeypamide 47 2trlugipacerate Brtfeditle nempound was
obtained in_analogy to exa I§Ie 29 using (S)-tert-butyl 3-(4- 15 aminophenyl)piperidine-l-carboxylate
(example iﬁ)&ﬂhs@éﬁ%ﬁ? S)-tert-butyl 3-(4- aminophenyl)pyrrolidine-l-carboxylate and
6-bromo-nicotinic acid (CAS 6311-35-9) insteafxabtfRk-27phenylpropionic acid. White solid. MS (ISP):

362.2 ([18'Br1M’g(§|:) ﬁgﬁ%ﬁ@?{%& - -%é%gdil‘z‘?@ﬁrﬁ é&%gg’henyi)benzamide hydrochloride

20(S)-3-Methyl- pipe enzami

16 The title compound was obtaiﬂed in analogy to example 109 using (RS)-2-formyl-piperidine-1-
carboxylic acid tert-butyl ester {CAS 157634-02-1) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 4-(ethynyl)benzoic acid (CAS 10602-00-3) instead of 4-
chlorobenzoic acid. White solid. MS (ISP): 333.2 ((M+H]").

15 Example 178
(RS)-N-{(4-(Piperidin-3-yl})phenyl}-6-(2,2,2-trifluoroethoxy)nicotinamide hydrochloride

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

20 aminophenyl)pyrrolidine-1-carboxylate and 6-(2,2,2-trifluoro-ethoxy)-nicotinic acid (CAS
175204-90-7) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 380.3 ([M+H]".

Exampie 179
(RS)-5-Ethoxy-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide; hydrochloride



The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4- WO
2011/076678PCT/EP20101070045 -143- aminophenyOpyrrolidine-I-carboxylate and 3-methylbenzoic
acid (CAS 992N RYERd of (R)- 2-phenylpropionic acid. White solid. MEGISBRIYB704 i+ H]+).
Example 254 5cis-(RS)-4-Methoxy-N-(4-(morpholin-2ryl)phenyl)cyclohexanecarboxamide
hydrochloride The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
10 aminophenyl)morpholine-4-carboxykate & :1002726-96-6) instead of (RS)-tert-butyl 3-0-
aminophenyOpyrrolidine-I-carboxylate, 4-m§@%qﬁohexanecarboxylic acid cis/trans mixture (CAS-

95233-12-8) instead of (R)-2-phenylpropionic a€id gnd instead of TBTU (17h at rt). Cis/trans
isomers were separated by using silicagel chromat8gra e/cthyl acetate 1:1). Light brown
solid. MS (ISP): 319.2 ([M+H] -). 15 Example 255

trans-(RS)-4-Methoxy-N-(4-(morpho|in-2-yOphenyl)cyclohexangbarboxamide hydrochloride 20 The

title compaypdiuas ARIAINEH 0 ARRIQWAQ RIE 2RI Rk G P01 3.
aminophenyOmorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-0-

aminophefisphengihd-Pipseisipesayhos latshetho RyeyefbRexarnetep oxy RS bigd-brixtaridmixture (CAS-

95233-12-f)itsiRas Db (R 12HRBEDMRIORIoMNC.Ag L anekB b insteagaf TRJ bl dhad IWie;-
2011/Q076 }f CT/EP2 Of70045 -144- rt). Cis tra%sl omers were sege}rated by using silicagel
chromgtog'“awﬁg st PRAPIIR 9™ 2GirhitE dotbiars sy 42 ?23(%@‘1@%{4%% ple 256
5(S)-6-Ethoxy-N-(4-(piperidin-3-yOphenyOnicotinamide .0

Example 186
(RS)-5-Fluoro-N-(4-(piperidin-3-yl)phenyl)picolinamide hydrochloride

W
Q
:

10 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl})-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 5-fluoro-pyridine-2-carboxylic acid (CAS 107504-
08-5) instead of (R)-2-phenylpropionic acid. Light yellow solid. MS (ISP): 300.3 ({M+H]").

15 Example 181
(RS5)-4-Chloro-N-(5-(pyrrolidin-3-yl)pyridin-2-yD)benzamide hydrochloride

Ci H
N \
N~

e

Ir=z

(a} tert-Butvl 3-{6-aminopvridin-3-v1}-2.5-dihvdro-1H-pvrrole-1-carboxviate

To a solution of 3-trifluoromethanesulfonyloxy-2,5-dihydro-pyrrole-I-carboxylic acid tert-butyl
20 ester (395 mg, CAS 630121-86-7) in THF (10 ml) under an argon atmosphere at room
temperature were added potassium carbonate (434 mg), 5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yhpyridin-2-amine (329 mg, CAS 827614-64-2),
tetrakis{triphenylphosphine)palladium(0) (14.4 mg) and water (200 pl). The reaction mixture
was heated to 70 °C and stirred for 16 h. The reaction mixture was poured into sat. aq. NaHCO?3

25  solution and extracted with ether. The phases were separated and the organic layer was washed



The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenylpyrrol carboxylate and 6-ethoxy-nicotinic acid (CAS ead 10 of
(R)-2- phenyl%?gé%r%?gg‘?c% White solid. MS (1SP): 326.4 ([M+F11). Exam%%g‘ﬁ"’ sk
(S)-5-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)pyrazing-2-carboxamide SN IH 15 The title compound
was obtained in analogy to example 29 using (S)-tert-butyl 3-(4- aminophenyl)piperidine-1-carboxylate
(example dG0a}t ﬁsﬁaa,dhﬁn(%)im&hﬂﬁysﬁk(&ﬂanﬁnmmamppwm&diI‘Ié:el:nﬁt&rbm@tliatevamd

ihite SO R b B0 TIPS SO A Sen re) 3 Ry o i Ml o 0 o' 2

4-(piperid B3 AOp hepipeatbanidfeto, m%MﬂQ&@mﬁéﬁﬁs@) tW@@@I@VGW@VB—E@MM@MﬁO@% -145-

aminophepyppyrplidine: FeahowIate ap WEAR AR AFRP) NPT d1higpgphenethyl
alcohol. Off-white solid. MS ISPfH3375 +1 ]). Example 259
5(S)-3XMEfRyRHi TR A- (BRseridM-356 bhyl)benzamlde The title compound was obtained in

analogy to example 29 usmg (S) -tert- butyl 3-(4- aminophenyppiperidine-1-carboxylate (example 150a)
instead of (R Jpyrrolidine- I carboxylate and 3-(methylthio)-benzoic acid

(CAS 82585 B HEHERE BONEsrep BT AdincSranalasid. MS (ISP): 327.3 (LM+FIf).

Example m@)aﬁcﬁr&‘mﬁtmwﬂ%%(m&ﬂynﬁwﬁghﬁmﬂ)m@aﬁwE[epBer[@thL@ﬂQﬁyﬂa&Thﬁtltle
o S RSB S TR B SIS Ty o s
amlné@heﬂyk)@nghmndywﬁm(ym@aﬂdre dﬁﬂmh@ghylﬁeﬁﬁdwxam dHE BI04 M drestedd of
(R)-2-phenyinmmitnic.acid ovalle Sds M3 (IFS309:8 MM Haf AR BRI AR 1
carboxylate (167 mg, quant.) as a light yellow solid. MS (ISP): 264.2 ((M+H]"), 208.2 ([M+H-
CsHg]").
(c) (R8)-4-Chloro-N-{5-(pyrrolidin-3-yl)pyridin-2-vl)benzamide hyvdrochloride
15 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(6-

aminopyridin-3-yDpyrrolidine-1-carboxylate instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 4-chloro-benzoic acid (CAS 74-11-3) instead of (R)-
2-phenylpropionic acid. Off-white solid. MS (ISP): 304.2 ([ {'CIIM+H]"), 302.3
([°ClM+H]).
20 Example 182 .
(RS)-4-Methyl-N-(4-(pyrrolidin-3-yl)phenyl)benzamide hydrochloride

The title compound was obtained in analogy to example 29 using 4-methylbenzoic acid (CAS
99-94-5) instead of (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 281.3 ((M+HT).
25
Example 183
(RS)-4-Methoxy-N-(4-(pyrrolidin-3-yl)phenylbenzamide hydrochloride



(R)-N-(4-(Piperidin-3-yl)phenyl)-3-(trifluoromethypbenzamide hydrochloride The title compound was
obtained in analogy to example 29 using (R)-tert-butyl 3-(4- aminophenyepiperidine-I-carboxylate
(example 150a) instead of (RS)-tert-butyl 3-(4- WO 2011/076678PCT/EP2010/070045 -146-
aminophenyJpyABIA 8B carboxylate and 3-(trifluoromethyl)benzoic acid f(EREFAEREIS instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP):_340.3 (1M+HI). Example 262
5(R)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride ClI The title compound was
obtained in analogy to Example 29 using {R)-tett-butyl 2-(4- aminophenyl)morpholine-4-carboxylate
(Prepared in Example 207-Steps a-d) instea RS)- 10 tert-butyl
3-(4-aminophenyl)pyrrolidine-1-carboxylate, 3-Chldfob ic acid (CAS-535-80-8) instead of
(R)-2-phenylpropionic acid, and HBTU instead of BT i). White solid. MS (ISP): 317.1
([M+HI). Example 263 (S)-3-Chloro-N-(4-(m olin-2-yl)phenyl)benLamide
hydrochloride Cl 15 The title compound was obtained in analogy to Example 29 using (S)-tert-butyl
2-(4- amintiphgthytmokphdlines 41eaihdxylateléRyeparachin-Example 208t Rieas a6 insteathef (RS)-

tert-butyl 3-(4-aminophenyl idine-1-carboxylate, 3-chlgrobenzoic acid (CAS-535-80-8) 20 instead
o (Ry2 o PR RO S e U (L 5016, b S S iy 37 1
([M+Hr). Example 264 (R)-6-Methyl-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride WO
2011/%76678PCT/EP20101070045 -147- Example 184

(RS)-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-
aminophenyl)-1-piperidinccarboxylate (CAS 875798-79-1) instcad of (RS)-tert-butyl 3-(4-

10 ammophenyl)pyrrolidine-1-carboxylate and benzoic acid (CAS 65-85-0) instead of (R)-2-
phenylpropionic acid. White solid. MS (ISP): 281.3 ([M+H]".

Exampie 185
(RS)-4-Methyl-N-(4-(piperidin-3-yDphenyl)benzamide hydrochioride

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-

15

aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 4-methylbenzoic acid (CAS 99-94-5) instead of (R)-
2-phenylpropionic acid. White solid. MS (ISP): 295.3 ((M+HT").
20
Example 186
(RS)-4-Methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride



The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenylpyrralidine:|-carboxylate and 6-methylnicotinic acid (CAS 3222-47-7). ] of 5
(R)-2-phenyl%€%{g;!§r{1?é%a%g%. Off-white solid. MS (ISP): 296.4 ([1\4-4111). E%(%ﬁ%)lg&lz}%%%@
(R)-N-(4-(Piperidin-3-yflpheny1)-6-(trifluoromethyflpieptinamide hydrochloride 10 The title compound
was obtained in analogy to example 29 using (R)-tert-butyl 3-(4- aminophenyl)piperidine-I-carboxylate
(example 150a) instead of (RS)-tert-butyk minophenyOpyrrolidine-l-carboxylate and
6-(trifluoromethyl)nicotinic acid (CAS 23129 - 8)nsiead of (R)-2-phenylpropionic acid. White solid.
MS (ISP): 350.4 ([M+Hf). 15Example 266 (R)-4-(Methy )-N-(4-(morpholin-2-yl)phenyl)benzamide
hydrochloride The title compound was obtained in analogy tg Example 29 using (R)-tert-butyl 2-(4- 20
aminophenyOmorpholine-4-carboxylate (Prepared in Exampte,207-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 4-(methylthio)benzoic acid (CAS13205-48-6)
i(r[lstead) oftﬁé)zzt@b@ﬁyh@mmi@a@iﬁea@% ABdY) tosieashef IBIkh WiRiers@lif WS @SP): 329.1
M+HI). -148- .__.,.  Examnple 267 .
(9)-4-(Me ORI S D EA A LA TS T M SES G A ST b Bund was
obtained imanapbgyvitpiaxalidpie- 22 abngy KE) dedtdbutyh&xZbehariinodEMLOrD(ho)instdadt afboxylate

(P d] le 208-Steps.a-gli £ (RS)-ter:butyl
3-(r§Pa%rrr1?n &e@@@?’rﬁ? ?ﬁé@%ﬁtﬁu@“ﬁ%‘%‘%ﬁ&ﬁﬁ§F%?%%é%‘%oﬁ%%%%- 13205-48-6) instead of

(R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP): 329.1 ([M-Itlf
). 10 Example 268 Example 187
(R)-N-(4-(Morpholin-2-yl)pheny1)-6-(2,2,2-trifluoroethoxy)nicotinamide hydrochloride FF>LA 15The
titte compound wa&SbthnbleTA-AhEidHireigidpirpddisndg ippepeydgydrochloride

2-(4-aminophenyl)morpholine-4-carboxy

teARrepared in Example 207-Steps a-d) instead of
(RS)-tert-butyl 3-(4-aminophenyl)pyrro Iidin bOxyfatd, 642,2,2- trifluoroethoxy)nicotinic acid (CAS-
159783-29-6) instead of (R)-2-phenylpropionic ac a instead of TBTU (17 h at rt). White
solid. MS (ISP): 382.1 ([M+H]). N
10 The title compound was obtained in analogy to example 181 using 5-
trifluoromethanesulfonyloxy-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (CAS
180691-65-0) instead of 3-trifluoromethanesulfonyloxy-2,5-dthydro-pyrrole-1-carboxylic acid

tert-butyl ester. Off-white solid. MS (ISP): 318.3 ([ {7CLyM+HT), 316.2 ([{CLM+HT).

15 Example 188
(RS)-N-(4-(Morpholin-2-yI)phenyhbenzamide hydrochloride

s
° QT;J

The title compound was obtained in analogy to example 141 using benzamide (CAS 55-21-0)
instead of 5-trifluoromethyi-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 283.3
20 ([MHH]).
Exampie 189
{RS)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride



20 Example 269 (S)-N-(4-(M o rpholin-2-yl)p hen yl)-6-(2,2,2-triflu oroethoxy)nicotinamide
hydrochloride WO 2011/076678PCT/EP2010/070045 -149- The title compound was obtained in
analogy to Example 29 usmg (S)-tert-butyl 244- aminophenyOmorpholine-4-carboxylate (Prepared in
Example 2087 ﬁé) A7 ?ﬂ fhstead of (RS)- tert-butyl 3-(4- amlnophenyOpyrr%(ﬁa’ F@T‘ﬁ%{’ff? ylate,
6-(2,2,2-trifluoroethoxy)nicotinic acid 5 (CAS- 159783-29-6) instead of (R)-2-phenylpropionic acid and
HBTU instead of TBTU. White solid. MS (1SP): 382.1 ([M+Hr). Example 270
(R)-2,6-Dichloro-N-(4-(morpholin-2-yDp isonicotinamide hydrochloride 10 The title compound
was obtained in analogy to Example 29 us )-tgrt-butyl 2-(4-

aminophenyOmorpholine-4-carboxylate (Prepargg in\@%e 207-Steps a-d) instead of (RS)-

tert-butyl 3-(4-arninophenyOpyrrolidine-1-carboxylate iefiloroisonicotinic acid (CAS5398-44-7)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). 15 White solid. MS
(1SP): 352.1 ([M-41)). Example 271 v

(S)-2,6-Di lﬁlo{?le o (]F&)morphollgbg 1,3\ %ZIISOI’]I ?Oet;’?“%ﬂﬁ qz%ydg%%h O”Qt%ﬁ bcnzaml&et&eAgompound

was obtalne In ana xamp usmg 4

aminophefifyifofp mm&mm@v@wmzmmmlz@smm-&mmmd. HMIRISP):
tert-butyl 344 @&ﬂm@ﬁ?nyOpyrrolidine 1-carboxylate, 2,6-dichloroisonicotinic acid (CAS- 5398-44-7)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). 25 White solid. MS (ISP):
352.1 %[M+H]H) Example 190

(R5)-4-Methoxy-N-(4-(morpholin-2-yhphenyl)benzamide hydrochloride

° GT;J

The title compound was obtained in analogy to example 141 using 4-methoxy-benzamide (CAS
3424-93-9) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS
10 (ISP): 313.3 ((M+H]").
Example 191
(RS)-N-(4-(Piperidin-3-y)phenyl)-5-(2,2,2-trifluoroethoxy)picolinamide hydrochloride

f:>k/0 =
T
" \(j\(j
o]
N

The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(4-

15  amiophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 5-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid
(CAS 881409-53-6) instead of (R)-2-phenylpropionic acid. Light yellow solid. MS (ISP): 380.3
([M+H]").

Example 192

20 (RS)-4-(benzyloxy)-N-(4-(morpholin-2-ylyphenyl}benzamide

hydrochkloride



WO 2011/076678PCT/EP2010/070045 -150- Example 272
(RS)-N-(4-(Morpholin-2-yflpheny1)-6-(trifluoromethyl)nicotinamide hydrochloride The title
compound was obtained in analogy to Example 29 using (RS)-tert5 butyl
2-(4-aminophERYSIHGIEBline-4-carboxylate (CAS-1002726-96-6) instead 6 (FREJHEH Wty
3-(4-aminophenyl)pyn-olidine-1-carboxylate, 6- (triflygromethyOnicotinic acid (CAS- 158063-66-2)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP):
352.2 ([M+H]+). 10Example 273 (RS):2<Chloro-6-methyl-N-(4-(morpholin-2-yflphenyflisonicotinamide
hydrochloride ClI The title compound obtained in analogy to Example 29 using (RS)-tert-butyl 15
2-(4-aminophenyOmorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert- butyl
3-(4-aminophenyppyrrolidine-1-carboxylate, lorg-6-methylpyridine-4- carboxylic acid (CAS-
25462-85-5) instead of (R)-2-phenylpropionicacida TU instead of TBTU (17 h at rt). White solid.
MS (ISP): 332.3 ([M+1-11). 20Example 274 o o
(S)-5-Ethyl-N-(4-(piperidin-3-yflpheny)pyrazine-2-carboxami thdrochloride WO
2011/076678PCT/EP2010/070045 -151- The title compoundwas obtained in analogy to example 29
gsgzg (S)_-ua{m_@yil&ﬂﬁmi@mwﬁmwny&m%ﬁaam?k@%@m@m(%g{@ﬂ%é@@i@&é@@ﬁ;ﬁé&ﬁs);e%btgl

-(4- amin rrolidine-l-carhoxylate and 5-ethyl-pyrazine-2-carboxylic aci / -75-
instoad of ) ST R R CHGUR SE R o SO e, Whi son
Example 218 (RRA-BthaxiMEE-(morpholin-2-3/1)phenyObenzamide hydrochloride

5 Example 193

{RS)-6-chloro-N-(4-(morpholin-2-yl)phenyhnicotinamide hydrochloride
Ci P
HN
W@k@
N

The title compound was obtained in analogy to example 141 using 6-chloro
nicotinamide (CAS-6271-78-9) instead of S-trifluoromethyi-pyridine-2-carboxylic acid
10 amide. White solid. MS (ISP): 318.0 ([M+H]").

Exampie 194
(RS)- 2-(4-(6-cyanonicotinamido)phenyl)morpholin-4-iam chloride

N
=

N\
PP
J
15
The title compound was obtained in analogy to Example 141 using 6-cyano-nicotinamide (CAS-
14178-45-1) instead of S-trifluoromethyl-pyridine-2-carboxylic acid amide. Off-white solid. MS
(ISP): 309.2 ((M+H]".
Example 195
20 (R)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride



10 The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyOpyrrolidine-1-carboxylate, 4-ethoxybenzoic acid (CAS- 619-86-3) instead
of (R)-2-pheryPrIbidHfE Hcid and HBTU instead of TBTU (17 b at rt). WhiRCSGIRROMS704P): 327.2
([MH-HV). 15Example 276 (S)-4-Ethoxy-N-(4-(mo[9tl19]in-2-yl)phenyl)henzamide hydrochloride
The title compound was obtained in analogy to Example 29 using (S)-tert-butyl
2-(4-aminophenyOmorpholine-4-carboxylate (Prepared in Example 208-Steps a-d) 20 instead of
(RS)-tert-butyl 3-(4-aminophenyppyrroliding-1-garbexylate, 4-ethoxybenzoic acid (CAS- 619-86-3)
instead of (R)-2-phenylpropionic acid and HBTUY S f TBTU (17 h at rt). White solid. MS (ISP):
327.2 ([M+Fl]). Example 277 25(RS)- 3-Methyl-N°(4-( m-2-yl)phenyl)benzamide hydrochloride
WO 2011/076678PCT/EP20101070045 -152- The title compound was obtained in analogy to
Example 29 using (RS)-tert-butyl 2-(4- aminophenyOmorpholifie-4-carboxylate (CAS-1002726-96-6)
instead of (RS)-tert-butyl 3-(4- 5 amingphenyOpyrrolidine- 1 -carboxylate, 3-methylbenzoic acid (CAS-
99-04-7) if@eﬁ SRR HER PRSPUID M REREE R %Wiﬁéﬂe%%f(%‘m@%’hﬁ/a@ﬁ). White solid.
MS (1SP)beoahihbibrphokampleé8ylate (example 207b) instead of (RS)-tert-butyl 2-(4-
(S)-N-(4-(Riperidin-3-yhphenyl)-5-prapylpyrazing;2-carbpxamide hy. hlori . The titl
compoungr v%glg lﬁ@f}}@? ?ﬁ%gﬁg%%gat%%é@%n%% ﬂnsc?rl%ﬁp( 'I-]tzéﬁl-léél@f! %&&?5%%%9 instead of 5-
aminophenjiysiperidnéyddiboXyderte tokampibarsoa) Whieaw of. (RS JI8H):RIGBIIM+H]). -
aminophenyl)pyrrolidine-l-carboxylate and 5-propyl-pyrazine-2-carboxylic acid instead of (R)-
2-phenylpropionic acid. Yellow solid. MS (ISP): 325.4 ([M+H]*). 15 Example 279
(RS)-N-(4-(Morpholin-2-yl)pheny1)-6-(pyrrolidifeyikctihamide hydrochloride 0)r N O
(8)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

10 The title compound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-
bromophenylymorpholine-4-carboxylate (example 208b) instead of (RS)-tert-butyl 2-(4-
bromophenyl)morpholine-4-carboxylate and 4-methyl-benzamide (CAS 619-55-6) instead of 5-
trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 297.3 (IM+H]").

15 Example 197
(RS)-4-Ethoxy-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

\JO\@Yﬁ
e

The title compound was obtained in analogy to example 141 using 4«eth0x§-benzamide (CAS-
20 55836-71-0) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS
(ISP): 327.3 ((M+HT").
Example 198
(RS)-4-Ethyl-N-{4-(morpholin-2-yD)phenyl)benzamide hydrochloride



20 The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenng i Ii 'g&-}-carboxylate, 6-pyrrolidin-1-yl-nicotinic acid (CAS; -06-4) WO
2011/076678 %T@E 20180/070045 -153- instead of (R)-2-phenylpropionic§’ a%lég g%@“ﬁi%% instead of
TBTU (17 h at rt). White solid. MS (ISP): 353.2 ([MihgHl). Example 280
(RS)-N-(4-(Morpholin-2-yl)pheny1)-2-(trifluoro methyl)isonicotinamide 5hydrochloride FF The title

compound was obtained in analogy t le 29 using (RS)-tertbutyl
2-(4-aminophenyl)morpholinc-4-carb 5-1Q02726-96-6) instead of (RS)-tert-butyl
3-(4-aminophenyl)pyrrolidine-1-carboxylate, 24,10 § orgmethypisonicotinic acid (CAS-131747-41-6)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 li at rt). White solid. MS (ISP):
353.2 ([M+HI). Example 281 (S)-2,6-Dichloro-N-(4-(piperidin-3-yl)phenyl)isonicotinamide hydrochloride
15 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)pipéhditide|coaipenadares eRamplan Bud)gnsedatoh(REB) teyinb drgtinei4-
aminophesefﬁﬁw&éi(fu:r@slm@msflﬁﬁlﬁ{éga?oﬁﬂ@h@@%&é@%ﬁ@@&%@ﬁ@%ﬁ) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP); 354.3 CCI}MH-Hr), 352.3 20 ({{"CI"CI }M+H]I), 350.3
(R35CIIMETNS Wete 62ido YEsA8BL Tk 8040I87D045 -154- Example 282
(S)-2-G@hloro-6-methyl-N-(4-(piperidin-3-yl)phenyl)isonicotinamide The title compound was obtained in
analogy to example 29 using (S)-tert-butyl 3-(4émmple 199

(RS)-4-Hydroxy-N-(4-(morpholin-2-y)phenyl)benzamide hydrochloride

Cﬁﬁ@rp

10 a) (RS)tert-butvl 2-(4-(4-hvdroxvbenzamido)phenyDmorpholine-4-carboxvlate

(RS)-tert-butyl 2-(4-(4-(benzyloxy)benzamido)phenyDmorpholine-4-carboxylate (31 mg, 63
pumol, intermediate from example 192) was dissolved in methanol (15 ml) and treated with
10%Pd/C (10 mg) and hydrogenated for 1.5 h at rt. The catalyst was then removed by filtration
and the solvent removed in vacuo, leading to 25 mg tert-butyl 2-(4-(4-

15 hydroxybenzamido)phenyl)morpholine-4-carboxylate (MS (ISP): 343.2 ([M+H]™)), which was

used directly in the next step.

b) (RS)-4-hydroxy-N-(4-(morpholin-2-vliphenylibenzamide hydrochloride
(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenylymorpholine-4-carboxylate (24 mg, 60.2 umol)
20 was dissolved in THF (0.85 ml) and treaied with 4 M HCl in dioxane (0.23 ml, 0.9 mmol). After

3.5 h stirring at 60 °C, the mixture was cooled to rt, diluted with ethyl acetate and the ensning
crystals were collected by filtration, washing with ethyl acetate and diethylether, and were dried
in high vacuo to afford (RS)-4-hydroxy-N-(4-(morpholin-2-yljphenylybenzamide hydrochloride
(19 mg, 94%) as a white crystalline solid. MS (ISP): 299.3 ([M+H]").
25
Example 206
(R)-4-Chloro-3-methoxy-N-(4-{piperidin-3-yl)phenyl)benzamide hydrochloride



5 aminophenyBpiperidine-I-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyOpyrrolidine-1-carboxylate and 2-chloro-6-methylisonicotinic acid (CAS 25462-85- 5)
instead of (R)-2-phenylpropionic acid. Light yellow solid. MS (ISP): 332.21](°[ 37C1IM+F1]), 330.3
({35C1IM+1 ﬁ.%%‘?%?ﬂ’@ 283 10(R)-N-(4-(Morpholin-2-yl)pheny1)-6-(trifl dbrEFI2HHA e inamide
hydrochloride The title compound was obtained in,agalogy to Example 29 using (R)-tert-butyl 244-
aminophenyOmorpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of (RS)- 15
tert-butyl 3-(4-aminophenyl)pyrrolidine-1scarhgxylate, 6-(trifluoromethyl)nicotinic acid
(CAS-158063-66-2) instead of (R)-2-pheh: acid and HBTU instead of TBTU (17 h at rt).
White solid. MS (1SP): 352.2 ([M+1-1]).¢
(S)-N-(4-(Morpholin-2-yl)pheny1)-6-(trifluoromethyl)nics#ttammitle hydrochloride 20 WO
2011/076678PCT/EP2010/070045 -155- tert-butyl 3-(4-amingphenyppyn-olidine-1-carboxylate,
6-(trifluoromethyl)nicotinic acid (CAS158063-66-2) instead of tR)-2-phenylpropionic acid and HBTU
instead of {BT: r [ | : 2 ([ +i% xample 285,
eyl o kb R et T A
compoundwiaersbralitandaitaloe o ldniprerzdukifg) (Ryteed RS )-tert-butyl 3-(4-

2-(4-amingpheRy Wiﬂﬁﬁ&%@?%ﬁ@é (Raenaredn RXamRPIRY s RS @dk 13105684 Pf
(RS)-tert-but%/%g-(l%lﬁgmmophenyﬂpyrrpli ine-1-carboxylate 2-ch|ojy$g%6-Om%tﬁ%gridipeA-carboj;ylic
i

acid (EASPYR#EY. 85 RREREMRIBIORS. 55 h NI SPIBRL S Kl B d 438 U ISISAHBNT B (17 h at rt).
White solig {MS($R)332.1 ([M+Hr). Example 286 15
(S)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phen ‘?5% tinamide hydrochloride The title compound
was obtained in analogy to Example 29 using (S}- fe | 2-(4-
aminophenyOm@phdliderd-garohyiatdN(@rgppretliiin-Exdpipéa Ajid:iGtaphiald)dnaitadidé (RS)- 20
tert-butyl 3-(4-aminophenyl)pyrrolidine-1sgarboxylate, 2-chloro-6-methylpyridine-4-carboxylic acid
(CAS- 25462-85-5) instead of (R)-2-phenylgropjonig acid and HBTU instead of TBTU (17 h at rt).
White solid. MS (1SP): 332.1 ([LM-41r). EXample §m
25(RS)-N-(4-(Morpholin-2-yl)phenyl)-1-(pyrimidinc4-yl rjﬁﬁj-4-carboxamide d ihyd rochlo ride

N

Example 284

The title

10 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 4-chloro-3-methoxy benzoic acid (CAS 85740-98-3)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 347.1 ([ {’CLyM+H]"), 345.2
([ CHM+HT),

15 Example 262

(R}-3-Chlore-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

G
N
Cl
0
N
H

The title compound was obtained in analogy to example 29 using (R)~tert-butyl 3-(4-
“ammophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-~tert-butyl 3-(4-

20 aminophenyl)pyrrolidine-1-carboxylate and 3-chloro-4-methoxy benzoic acid (CAS 37908-96-6)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 347.2 ([ {’CIIM+H]"), 345.2
([{CM-HT).

Example 263
(8)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yhphenyl)benzamide hydrochloride



WO 2011/076678PCT/EP2010/070045 -156- The title compound was obtained in analogy to Example
29 using (RS)-tert-butyl 2-(4- aminophenyl)morpholine-4-carboxylate (CAS- I002726 96-6) instead of
(RS)-tert- bu%géfﬂ R inophenyppyrrolidine-I-carboxylate, 1- (pyr|m|d|n Cdyll |_@%,%'-é-(:arboxyl|c
acid hydrochloride -712261-81-9) instead of (R)-2-phenylpropionic aci mstead of
TBTU (17 h at rt). Off whlte solid. MS (1SP): 368.21({M+H]). Example 288
10(RS)-N-(4-(Morpholin-2-yl)pheny1)-2-(pyrazin-2-yl)thiazole-4-carboxamide hydrochloride The
titte compound was obtained in analogy & ple 29 using (RS)-tertbutyl
2-(4-aminophcnyl)morpholinc-4-carboxylat -1002726-96-6) instead of 15 (RS)-tert-butyl
3-(4-aminophenyl)pyrrolidine-1- carboxylaci.Je 2- (py zthlazole 4- carboxylic acid
(CAS-115311-44-9) instead of (R)-2- phenylproplonlc acidf al TU instead of TBTU (17 h at rt).
Yellow solid. MS (1SP): 368.2 ([M+HI). Example 289
20(S)-N-(4-(Piperidin-3-yl)phenyl)-6-propylnicotinamide WO 2011/076678PCT/EP2010/070045 -157-
The title quﬁéﬂ@mm@@%%@@ﬁm%?m%&ﬂ@%&ﬁﬁ@&%@(&
aminophenyl)piperidine-l-carboxylat mple 15 ai instead of (RS)-tert-butyl 3-(4-

aminophef K BFOTURIBS. a}%axgﬁﬁ SR PERS BAFHEHE-Ty instead of
(R)-2-pheaytixgmianiDmeidli¥ittite sotidx MiEe A6P) - Bddhat 4{Mdtht xvSdnxa i pled 100 R3P08-96-6)

N-(4-(Morphgli enyl rlmldln 2- hlaz I 4 e he title
compg{lm W%asgo Qgﬁadppr%z} 0 gﬁgxample1 l?s(l?ng g%i;t}(a‘ﬁ)]]dfﬁg gﬁuggﬁ #1
aminophedyO@BvpHdline-4- carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

aminophenyOpyrrolidine-I-carboxylate, 2-(pyrigidin. r-‘ﬁéy%jﬂlazole -4-carboxylic acid

(CAS-1014631-26-5) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at ft).
(R)-N-(4-(Pyrrolidin-3-yhphenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide hydrochloride

F

F
7
[¢]

/N
I\/\Hn
N

6-(2.2.2-Trifluoro-cthoxy)-pyridine-3-carbon

10 2) (RS)-3-(4-{

carboxvlic acid tert-butvi ester

A]-amino }-phenvl)-pyrrolidine-1-

The title compound was obtained i analogy to example 29 step (2) using 6-(2,2,2-
trifluoroethoxy)nicotinic acid (CAS 175204-90-7) instead of (R)-2-phenylpropionic acid. White
solid. MS (ISP): 466.2 ((M+H]"), 410.2 ((M+H-CsH]").

15
b) (R)-3-(4-{{6~(2.2.2-Trifluoro-ethoxy)-
carboxylic acid tert-butvl ester & (8)-3-(4-{[6-(2,2,2-Trifluoro-ethoxy)-pyridine-3-carbonyl]-

dine-3-carbony]| olidine-1-

amino ) -phenv])-pyvirrolidine-1-carboxvlic acid tert-butyl ester

The enantiomers of (RS)-3-(4-{[6-(2,2,2-trifluoro-ethoxy)-pyridine-3-carbonyl]-amino } -phenyl)-
20 pyrrolidine-I-carboxylic acid tert-butyl ester (310 mg) were separated using chiral HPLC
(column: Chiralpak AD, 5 x 50 cm; eluent: 25% isopropanol/heptane; pressure: 15 bar; flow rate;

35 ml/min} affording:

carboxylic acid tert-butyl ester (139 mg, white solid)

25 Retention time = 60 min



15 Light brown solid. MS (ISP): 368.2 ([M+HI). Example 291
(RS)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyOurea hydrochloride HH 20 a) RS
ert-But 12 4 3 4- trifluorometh | henhen | me holine-4-carboxylate (RS)-tert-Butyl
2-(4-aminopERVIRYSEHBline-4-carboxylate (CAS-1002726-96-6) (400 m§CT/ BRI APHGHI4S
4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13:4)_(336 mg; 1 8 mmol) and 25 triethylamine (182
mg; 1.8 mmol) were dissolved in DMF (13.3 ml) and stirred at 70C for 17 h. After cooling down to rt the

reaction W&W&% CIodinace With eIV WO, phenyl)-pyrrolidine-1- _
2011/076678PCT/EP2010/070045 -158- acetate, washed with water and briné; dried over magnesium

it
sulfate antREXReASRSGHILRIRE st h B foigehitagcitified by silicagel chromatography (90 g
silicagel; lreptaneiethid agetalg 1:1) affording 433 mg of a light yellow solid. MS (ISP): 410.2 mg
GM-hHI-tert-butyl). 5 b)-ft fluoromethyflphenyflurea hydrochloride (RS)-tert-Butyl
2-(4-(3-(4-(trifluoromethyl)phenyOureido)phenyOmorpholine-4-carboxylate (167 mg; 0.359 mmot) was
dissolded d @pranemhrdhidatedwiihed V- K1 2N -didane (o 35 tids Brdaide oty aochitiited for 2 h at rt.
Vs ooy B yirkeniaavpeaiaes o o YRshet il SSRGS AllgiParl By Whie sold
(RS)-1-(4 1hiviophendips-(44rborphoticidtexphey Buee ] B drg ctrorigée ROAbCh T5IF 1§ tifle compound
was obtained In ARG IS EXBIRIG 8914@3%%1%939&%&%@9{@ 4%&&56%%%%31%#%% of
4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6). Light brown solid. MS (ISP): 332.2 ([M+Hf).
Example 2U3PG(RG) UMD Hol 2 ygih dRg i priokutess sgalescia SrideaarHaaigrsivepound was
obtaingd ig-aralogyta-5Kamd BYHsG PaaiihSQayanae dEN 3440 1Rd0d:0) nstesd ol at

4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6). White solid. MS (ISP): 312.1 ([M+H]). 25 NIN
(O D R S Y e (L o e s SOl N o A+

hydrochloride (113 mg, 97%) as a white crystalline solid. MS (ISP): 366.1 ({M+H]").

Example 205

15 {S)-N-(4-(Pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide hydrochloride
F

7
o] /N
T\J\r“
S N
o \©' O
N
H

The title compound was obtained in analogy to example 204 step (c) using (S)-3-(4-{[6-(2,2,2-

F

trifluoro-ethoxy)-pyridine-3-carbonyl]-amino } -phenyl)-pyrrolidine- 1 -carboxylic acid tert-butyl
ester (example 204b) instead of (R)-3-(4- {[6-(2,2,2-trifluoro-ethoxy)-pyridine-3-carbonyi]-
20 amino}-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester. White solid. MS (ISP): 366.1
(IM+H]).
Example 206
(RS)- 4-(4-Chiorophenoxy)-N-(4-(morpholin-2-yD)phenyl)benzamide hydrochloride

Fea sl
ae

25

a) 4-(4-chlorophenoxyibenzamide




Example 294 (RS)-2-Methyl-N-(4-(morpholin-2-yOphenyl)isonicotinamide dihydrochloride WO
2011/076678PCT/E112010/070045 -159- CIH The title compound was obtained in analogy to
Example 29 using (RS)-tert-butyl 2-(4- aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6)
instead of (RBYAEHHURITS-(4- 5 aminophenyppyrrolidine-I-carboxylate, 2-K{etHiAresHIcHt#Sic acid (CAS-
4021-11-8) instead of (R)-2-phenylpropionic acid q@QHBTU instead of TBTU (17 h at rt). Light yellow
solid. MS (ISP): 298.4 GM-41]+). Example 295
(RS)-2,6-Limetiv:-Nt:0namhlin -2 QpRs YR SpBiLsiam g%x%ﬂbomel 10 The title

e

compound was obtained in‘analogy to Example 29 usm rt-butyl 2-(4-
aminophef’flyATa! Bﬁ@ﬁilﬁ?ﬁ?dé%dﬁﬁlé@%mﬁmé’ésgb@@) %cho(g PrRandarsddprd bt

ammophesmégym&dmmaebﬁxqu%&@ atyiRenisAtnicRGW (CAI-5¢ 241393 L4 iRatead of

R)-2-phenylpropionic acid and HBT n tead of TBTU (1 at it), Yellow solid. MS (ISP): 312.4
fal\%H IE)| ). gd%é) g Iopxlx(r:lse Jﬁ\ﬂer 9 U : pispension Wag fyltered Io)f‘f and the solid washe(d with

(RS)-Z?(l-éﬂQﬂ‘adeﬂdtb Bﬁd&ﬂﬁhﬂ}@iﬂ.@rlﬂn@dﬁm iphietini2r3/ddpheayhih iasievg A0carhaxamide
hydrochlo%ﬁ%)m ng] ound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophe orpho e-4= arboxylate (CAS- 1002726 96 6) mstead of (RS) tert butyl e
2011/076@I8Re )T A DADTC - ) b g Ryléte, 241 -methyl-
11-1- Pyrazi%‘hﬂ(@é@ﬁ?éhﬁ% évagewﬁa%'@naa%\%%%% 5.07:6)nsigac of (R)-2-phenylpropionic
acid and HBTU instead of TBTU (17 h at rt) ite solid.”"MS (ISP) .2 ([M+HI). 5SExample 297
(S)-6- Eth)ﬂh@mﬁiﬁéﬁm?ﬂ%ﬂw@ﬁ%ﬁ&ﬁrﬁ’éﬂﬂﬁ@wm -pyndine-2- carboxyiic acid anride. White

10 solid. MS (ISP): 409.2 ((M-+H]".

Example 207
(R)-6-Chloro-N-(4-(morpholin-2-yh)phenyl)nicotinamide hydrochloride

o
| H
Mo N
! @\[o)
N
H

a) (R)-2-(4-Bromophenylimorpholine:
The enantiomers of (RS)-2-(4-bromo-phenyl)-morpholine (2.27 g, CAS-1131220-82-0) were

15

separated using chiral HPLC (column: Chiralpak 1A, 8 x 32 cm; eluent: n-heptane/ethanol (1:11)
containing 0.1% DEA) affording:
20 (8)-2-(4-Bromo-phenyl)-morpholine: collected from 7.6 min to 9.4 min.
Yicld 0.97g (42.9%) with 97.4% cc
(R)-2-(4-Bromo-phenyl}-morpholine: collected from 9.8 min to 13.9 min
Yield 0.99g (43.6%) with 97.4% ee

25 bYRi-tert-butvi 2-(4-bromophenyDmomholine-4-carboxvlate

{R)-2~(4-Bromophenyl)ymorpholine (6 g, 24.8 mmol) and N,N-diisopropylethylamine (3.84 g,
5.19 mi, 29.7 mmol) m THF (60 ml) were treated with di-tert-butyl dicarbonate (6.49 g,
29.7mmol). The reaction mixture was stirred for 17 h at rt, concentrated in vacuo, diluted with
ethyl acetate, washed with 1 M-aq. citric acid, dried over magnesium sulfate, filtered and

30  concentrated in vacuo. The crude material was crystallized from heptane/ethyl acetate to afford



The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-l-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4- 10
aminophenyl)pyrrolidine-l-carboxylate and 6-ethylnicotinic acid (CAS 802828-81-5) instead of
(R)-2-phenylBYBpUAE78ER81. White solid. MS (ISP): 310.4 ([M-tHr). ExamplBgBP2010/47o845.
4-Methyl-N-(4-(morpholin-2-yOpheny1)-2-(pyrazin-2sy1)thiazole-5- 15carboxamide hydrochloride The
titte compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

aminophe y )

3-(4- amln(g;] Mgeg;@ﬁﬁ?gﬁ)fﬁ%ﬁ@ éca%:)%(g(ylg)?w]n -me(t%%hlg%n%p;!/r}gﬁ r?%%%%%ﬁ%{ %tép gaéZdO ngrboxyllc
aC|d (CAS- §f6933§‘-52[ﬁ*‘|¥’gtéad of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 hat rt).
Yellow solid. MS (ISP): 382.4 ([M-4114). Example 299 (RS)-N-(4-(Morpholi
-2-yl)pheny1)-1-phenyl-114- pyrazole13 ck?rboxamlde 25hydroch|or|de WO

2011107 2 4=l i3 fa= n atatly y{_‘ NSamiinoe, 9_.__ neln ___. ?L‘ ,__\: :

4Halogy to Example 29
using eRS()Hpr&b@tyw%«Bmmm&awhm@mmbn@cmakpmyl@ta QCHS}MQS,ZG 96 -6) instead of

(RS)-tert-butyl 3 y ro in rbox 1- 1H razole rboxylic acid 5
(CAS- 4749/‘ }ﬁ am Q%?éh%nglp%g?ﬁ‘@%%%ﬁg@%%y%ea Jr B 6“ %@ixﬁ).
Off-white é’tﬂiUHMS) @SR)H@H@V@?([MDV@ under argon in dry &dadapler8@0toluene (108 mi) and

(R9)-2 EthaneN i marmheln-guliaheavisonicotmamids RIS 10, T (U gompound was

obtained in analogy to Example 29 usin tert-butyl 244- aminophen orpho |ne carboxylate

(CAS-10027 2610618 hinbie aglomiRsveredstiog Bugusmitrophoed/ Hriohidime] anhgtaked to

2-ethoxyiSpRiROinie ALd kAR 1AY- %@@agﬁ&aﬁiﬁi %%S(E%);M&k?fawpc{%@%g%ﬁﬂﬂ%ﬁﬁlu
instead of TBTU (17 h at rt). nghtﬁellow solid. MS (ISP): 328.2 GMH -111). Example 301

(S)-4-ChIGrs SRt ed - iridrsRoRe5M9p w&ﬂ%w%&@ Wi otkhs eiesbied Had Bitdined in
analogy tgigxadple Mam@mga (}%)}@arwwxb%@Mmmhgﬂmﬁmwpb&m@r%&aﬂmgﬁmwmple

208b) instead. of R tert bromophenyQmor line-4-carboxylate
4- Chlé m-22isk 8a§ N 5?1%?d &&E@ y?he o%&?nec? and coucen¥rated%ract1ons were
suspended in hexanc, stn'rcd for 17 h, ﬁitcrcd off andf dried in high vacuo, to yield 6.15 g (86%)
15 yellow solid. MS (ISP): 443.4 ((M+H]").

d) (R)-tert-butyl 2-(4-aminophenylmorpholine-4-carboxylate _
A suspension of (R)-tert-butyl 2-(4-(diphenylmethyleneamino))phenylymorpholine-4-carboxylate
(6 g, 13.6 mmol), ammonium formate (12.8 g, 203 mmeol) and Pd/C 5% (721 mg, 0.339 mmol)
20  in methanol (103 ml) was stirred at 60°C for 2 h. The reaction mixture was filtered and
concentrated. The residue was dissolved in ethyl acetate and water. The organic phase was
extracted twice with 0.5M HCL The combined aqueous phases were basified with 2M-NaOH
and extracted twice with dichloromethane. The organic phases were dried over magnesium
sulfate, filtered and dried in vacuo, to yield 3.04 g off-white solid. MS (ISPj: 279.1 ([M+H]").
25

¢) (R}-6-Chloro-N-(4-(morpholin-2-ylphenylinicotinamide hydrochloride

The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-

aminophenylymorpholine-4-carboxylate instead of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-

1-carboxylate, 6-chloro-nicotinic acid (CAS-5326-23-8) instead of (R)-2-phenylpropionic acid,
30 and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP): 318.1 ([M+H]").

Example 208
(5)-6-Chloro-N-(4-(morpholin-2-yl)phenylnicotinamide hydrochloride



WO 2011/076678PCT/EP2010/070045 -162- instead of 5-trifluoromethyl-pyridine-2-carboxylic acid
amide. White solid. MS (ISP): 445.0 ([f37C1IM+H]k), 443.0 a{35C1)M+HI). Example 302

5(RS)-1-(6- @59w5%m§-y1)-3-(4-(morpholin-2-y|)phenypurea hydrochlclggqﬁE '5511% /HI}I(% Jssompound
was obtained in analogy to Example 291 using 2-chloro-5- isocyanatopyridine (I()ZAS-125117-96-6)
instead of 4-(trifluoromethyl)phenyl isocyanate (CAR4548-13-6). Orange solid. MS (ISP): 333.3
([IM+1-1] k). 10 Example 303 (RS)-1-(3-Chloropheny1)-3-(4-(morpholin-2-yl)phenyOurea hydrochloride
Ed.,) 15 The title compound was obtapaed in analogy to Example 291 using 3-chlorophenyl
isocyanate (CAS- 2909-38-8) instead (i
grey solid. MS (ISP): 332.1 (D4+HI). Exampl30 RS}) 1-(4-(Morpholin-2-yl)pheny1)-3-m-tolylurea
hydrochloride HH The title compound was obtainetfin"ghategy to Example 291 using m-tolyl
isocyanate (CAS-621-29-4) instead of 4-(trifluoromethyf yl isocyanate (CAS-1548-13-6). Light
grey solid. MS (ISP): 312.4 ([M+H]). WO 2011/076678PCT/E1'2010/070045 -163-

Example 395(RS)rBienteblesaphanyiparéd-(morpholin-2-yl)phenyl)urea hydrochloride
The enantiomers of (RS)-2-(4-bromo-phenyl)-morpholine (2.27 g, CAS-1131220-82-0) were

separated using chiral HPLC (column: Chiralpak 1A, 8 x 32 cm; eluent: n-heptane/ethanol (1:11)
5 containing 0.1% DEA) affording:
(8)-2-(4-Bromo-phenyl)-morpholine: collected from 7.6 mm to 9.4 min.
Yield 0.97g (42.9%) with 97.4% ce
(R)-2-(4-Bromo-phenyl)-morpholine: collected from 9.8 min to 13.9 min
Yield 0.99g (43.6%) with 97.4% ec
10

h) (S)-tert-butyvl 2-(4-bromonhenymaorpholine-4-carboxviate:

(S)-2-(4-Bromo-phenyl)-morpholine (36.3 g, 150 mmol) and N,N-diisopropylethylamine (23.3 g,

31.4 ml, 180 mmol) in THF (360 ml) were treated with di-tert-butyl dicarbonate (39.3 g, 180

mmol). The reaction mixture was stured for 17 h at rt, concentrated in vacuo, diluted with ethyl
15 acetate, washed with 1 M-aq. citric acid (2 x 100 ml), dried over magunestum sulfate, filtered and

concentrated in vacuo. The crude material was crystallized from hexane to afford 47.1 g (92%)

(S)-tert-butyl 2-(4-bromophenylymorpholine-4-carboxylate as an off-white solid. MS (ISP):
344.1 (IM+HT.

20 ) (S diphenylmethyieneamino yphenyDmorpholine-4-carbox
(S)-tert-butyl 2-(4-bromophenyl)morpholine-4-carboxylate (47 g, 137 mmol),
diphenylmethanimine (29.9 g, 27.6 m, 165 mmol), BINAP (6.41 g, 10.3 mmol) and Pd,(dba);
(3.14 g, 3.43 mmol) were dissolved under Argon in dry and de-aerated toluene (940 ml) and
treated with sodium tert-butoxide (18.5 g, 192 mmol). The dark brown mixture was stirred at

25 90 °C for 18 h. The yeHow/brown reaction mixture was diluted with toluene (700 ml), cooled to
rt and extracted twice with water. The organic lajrér was separated, dried over magnesium sulfate
and concentrated in vacuo. The crude product was diluted with 300 ml hexane, stirred for | h and
filtered off, leading to an orange solid (68 g) which was purified by column chromatography (1.3

kg silicagel, 20% ethylacetate/heptane). The combined and concentrated fractions were



Cl The title compound was obtained in analogy to Example 291 using 2-chlorophenyl 5 isocyanate
(CAS-3320-83-0) instead of 4-(trifluoromethyl)phenyl isocyanate (CAS1548-13-6). Light grey solid. MS
(1SP): 332.2 M+H1r]2” Example 306

(RS)-1-(4-Met i zy667§ (4-(morpholin-2-yl)phenyl)urea hydrochloride 1]6)(:T%)§"ﬂﬂ’3788‘fﬁpound was
obtained in analogy to Example 291 using 4-methyjbenzyl isocyanate (CAS- 56651-57-1) instead of
4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6). Light brown solid. MS (ISP): 326.3 ([M+FITE).

15 saspended RNl ﬁﬁ?eﬂa‘é\r) 1h-RygleRexyl S FRarphabin b e e hydmghloride
HH Nit 20 Tg tlﬁéﬁgpﬁgg cf)@taln in analogy to Example 291 using cyclohexyl isocyanate
(CAS3173- %1 )(t 3 Fﬁy phenyl isocyanate (CAS-1548-13-6). Off-white solid. MS
(ISP): 304.3 ([M-F+1]). Example 308 25(S)-N-(4- (1 4- Oxazepan-2-yl)pheny1)-3-chIorobenzamide
hydrochloride 076678PC%T/E]P201 19 -1064- al(513- 2-H drox -2-

4-nitillethlamimioro RO p ey oXIT: .3 mmol, CAS 78038-42-3) was mixed
with |sﬁ)pré‘pm9¢1(2<880ﬁﬂ$,)am&aﬁﬁr{émtbplmﬂﬂtx@ﬂ@i@ﬁ@n@nﬁ)gﬁw&ﬂ)&wﬁolﬁmﬁ&aﬂﬂe@aﬂme yellow

(54.1 g, 122 mmoi), ammonium formate (116 g, 1.83 mol) and Pd/C 5% (6.5 g, 3.06 mmol) in

methanol (930 ml) was stirred at 60°C for 2 h. The reaction mixture was filtered and

concentrated. The residue was dissolved in ethyl acetate and water. The organic phase was
extracted twice with 0.5 M aq. HCL The combined aqueous phases were basified with 2 M aq.

10 NaOH and extracted twice with dichloromethane. The organic phases were dried over

magnesium sulfate, filtered and dried z‘n.vacuo, to yield 31.95 g off-white solid. MS (ISP): 279.1
(IM+H]). |

morpholin-2-yDphenylinicotinamide hydrochloride

15 The title compound was obtained in analogy to Example 29 using (8)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 6-chloro-nicotinic acid (CAS-5326-23-R) instead of (R)-
2-phenylpropionic acid and HBTU instead of TBTU (17h at rt). White solid. MS (ISP): 318.1
(IM+H]).

20 Example 209

(RS)-3-chloro-N-(4-(morpholin-2-yi)phenyl)benzamide hydrochloride

q@\[;

The title compound was obtained in analogy to Example 29 using (RS)-tert-
butyl 2-(4-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of
25 (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 3-chloro-benzoic acid
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17h at rt). White
solid. MS (ISP): 317.1 ((M+H]".



5 suspension was stirred for 17 hours at room temperature. The reaction mixture was quenched by
addition of 150 ml of brine. A mixture of dichtoromethane and methanol (9:1, 200 ml) was added, the
organic laye rated and the aqueous phase was extracted twice with, dichloromethane /
methanol (9:1). lsé?@%;géﬂc layer was dried over MgSO4 and evaporated%%?véﬂéo%{%wg solid which
was re-crystallised from ethyl acetate / heptane / TBYIE to yield (S)-3- 10
(2-hydroxy-2-(4-nitrophenyBethylamino)propan-1-ol (2.74 g, 38%) as light yellow solid MS (ISP): 241.2
([M+H]). b) (S)-tert-Butyl 2-hydroxv-2-(4-nitronhenvplethyd(3-hydroxvnronvficarbamate
(S)-3-(2-Hydroxy-2-(4-nitro gﬁ %‘?’T{? laming)propan-1-o| (2.4 g, ‘Jf% o I) was . suspended in 8 15 ml
of dichloromet T%Cg’cg?ﬁﬁ“ jg_ - éyﬁ@]dﬂil a?’é?a@b%}ﬂ’ &'t ti'g%n El?'rraiéq PES| dichloromethane
was added dropwisc and the reaction nfixture was stirred at room temperature for 2 hours. The mixture
was washed with water, the organic | was washed with brine, dried over MgSO4 and evaporated.
The solid was stirred in a mixture of e dind ethyl acetate and filtered off to yietd (S)-tert-butyl
2-hydroxy-2-(4-nitrophenyBethyl(3-hydroxyfirop bamate 20 (2.1 g, 62%) as light yellow sotid MS
(ISP): 241.3 (100%, [M-BOC+H]), 341.1 (2086, [ME Sy tert-Butyl
2-(4-nitropheny0-1,4-oxazepane-4-carboxylate (S)-tertiButyl
2-hydroxy-2-(4-nitrophenyBethyI(3-hydroxypropyOcarbarﬁate (2 g, 5.88 mmol) was dissolved in TBME
(8.2 ml) and triphenylphosphine (1.85 g, 7.05 mmol) was added. A thick 25 white suspension was
obtained. Diisopropyl diazodicarboxylate (DIAD, 1.52 g, 1.46 ml, 7.05 mmol) was slowly added (the
solids Hisddilw et} amurttrendminis ebiniasdstir redlagy do ExtempettuvieddR b F-taotrstyThé4white solid formed

during the ' fi ' N} ' ified b
s ehre B B e T e ™

(S)-tert-bupimphenitpprretigmed AukareptinS-dhlopwapbeis s (seodrf (Bodsphenifrenisnéw oil,
which wag Useddiraelly fiRfdeorex piepr7 WP B0 WL a8 PG Oiﬁi?l?@pﬂ%ﬁ)ﬁ& d)
(S)-tert-Butyl 2-(4-aminop_heny1)-1,4-oxazepane-4-carboxvlatc (S)-tert-Buty
2-(4-nitrophenyl)-1,4-oxazepanc-4-carboxylate (0.36 g, 1.12 mmol) was dissolved in methanol (4 ml)
and galladium on carbon (10%, 35.7 mg, 33.5 jkmaipwasadded. After evacuation, the reaction mixture

was stirred at.rqom temperature under. unger ap atmosphere of 5 hydogen for 45 min. The catalyst
s ool O SR A BB AAAD B (B PR RSy MnethyD benoste
2-(4-aminophenyl)-1,4-oxazepane-4-carbbyyiath ki®demg, 88%) as light yellow oil. MS (ISP): 193.3
(100%, [M-BOC+HT), 293.3 (3%, [M+H]. e) (S)-tert-Butyl 2-(4-(3-chlorobenzamido)pheny1)- 1,4-0
xazepane-4-carbo xv late 10 In a 250, nd-bottomed flask, (S)-tert-butyl
2-(4-aminopheny0-1,4-oxazepane-4- car 6 mg, 0.36 mmol), 3-chlorobenzoic acid (74 mg,
0.47 mmol), Nmethylmorpholine (110 mg, 120 pl, and HBTU (206 mg, 0.544 mmol) were
combined with tetrahydrofinan (5 ml) to give a light yeltow sion. The reaction mixture was
stirred at room temperature for 17 h. The reaction suspension wag poured into water (100 ml) 15 and
extracted twice with ethyl acetate. The organic layers were driedi(Mg504), filtered and concentrated in
vacuo. Thg, irsigiie: Was puriiesl By GRUMEN CHERMARIARW (BH2: STagdianh IFRIANRIEOAC) to give
(S)-tert-butyl 2-(4-(3-chlorobenzamido)phenyl)-1,4-oxazepane-4- carboxylate (143 mg, 92%) as a light
browﬁ%urﬁ.&%ﬂ@): 431.3 ([{35C1}MF1]), 433.3 (R37:Cfim+Hy ). 20 S -N- 4- 1 4-Omze an-2- le
(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyl)morpholine-4-carboxylate (100 mg, 0.25

mmol, example 199a), methyl 4-(bromomethyl)benzoate (129 mg, 0.565 mmol), potassium
carbonate (78 mg, 0.5635 mmol) and potassium iodide (6.2 mg, 0.037 mmol) were combined with
acetone (6 ml) to give a light brown suspension. The reaction mixture was stirred at 60 °C for 17

20  h. The crude reaction mixture was concentrated in vacuo, combined with water and extracted
with dichloromethane (3 x). The organic layers were dried over magnesium sulfate and
concentrated in vacuo. The crude material was combined with methanol (15 ml), stirred for 15
minutes under reflux, cooled down to rt and filtered off, to yield 99 mg white solid. MS (ISP):
547.2 ((M+H].
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(S)-tert-butyl 2-(4-(3-chlorobenzamido)phenyl)-1,4-oxazepane-4-carboxylate (0.14 g, 0.325 mmol)
was dissolved in dioxane (5 ml) and a solution of HCI in dioxane (4 M, 1.22 nil, 4.87 mmol) was added.
The reaction mixture was stirred at 60 C overnight. The solvent was 25 evaporated and the residue
was dissolvell th?8tHEHSAfter sonication and heating a light yellow suspeiiBiT R ined. The
solid was filtered and dried in vacuo at 60 C to affod-(S)-N-(4-
(1,4-oxazepan-2-yfipheny1)-3-chlorobenzamide hydrochloride (119 mg) as a light-yellow solid. MS
(ISP): 331 3oteddivntlinh- SR8 rd AN CA MR A0EXAMRIE. RO ymethyl)benzoate

3-Chloro- -§4-(§28,_68)-6-methylmorpho||n-2-y1)phenyl)benzamlde hydrochloride " WO

2011/076 2§£2010/070045 -166- Cl The title compound was obtained in analogy to example

228 ;S(i[?gw(ﬁ%)fs}&i@te@iﬁp@&s@%%%s?ggdaﬁaa?em@iﬁggrwMFQ%@%Ql(me@tspse&m@éf%mt%@li@ﬂwlSF’)i

1. +FIF 7C1) M+Hn, S5Example 31 )

o Chloro- R (L3 Gt DRGSR B GRS AR AT SHBRIIHP N The tite
compdundMhias aibidiMI(iiS Binakogy govestdnple 308 using (S)-1-aminopropan-2-ol instead of
3-aminopropanol in step a). Off-white solid. MS (ISP): 332.2 ([{35CIJM+Hr), 334.3 10 ([{37C1)M+H]+).
Example 311 (R)-1-(4-(Morpholin-2-yl)pheny1)-3-(4-(trifluoromethyl)phenyl)urea hydrochloride The
titte compound was obtained in analogy to Exdfapte®11@sing (R)-tert-butyl 2-(4- 15

aminophenykﬁg{@_&ﬂ@ﬂp&ﬁigﬂgl}gﬂ@@ﬁ@g CAgﬂQ Rg;lg_%g- ﬁeg}dﬁso{:%ﬁp of (RS)-tert-butyl

2-(4-aminophenyomorpholine-4-carboky S-1002726-96-6). Off-white solid. MS (ISP): 366.1
(IM+H1). Example 312 20(S)-1-(4-(Morphdi¥dpogh sy 1)-3-(4-(trifluoromethyl)phenyl)urea
hydrochloride WO 2011/076678Pﬁ%i)/10/070045 -167-

HO
O
mi—i
N
! O(oj
N
H

(RS)-Methyl 4-((4-(4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)methyl)benzoate
hydrochloride (40 mg, 0.083 mmol, example 211) was suspended in THF (1 ml) and
methanol (0.25 ml) and 1 M ag. LiOH (0.207 mi, 0.207 mmol) was added. The solution

10

15 was stirred for 17 h at rt, concentrated in vacuo, suspended in water (2 ml) and acidified
with 1 M aq. HCL. The precipitate was filtered off and dried under high vacuum, to yield
30 mg white solid. MS (ISP): 433.2 ([M+H]").
Example 213
(RS)-Methyl 2-chloro-4-(4-(4-(morphoiin-2-yh)phenylcarbamoylyphenoxy)benzoate
20 hydrochloride

a) {(RS)- tert-butvl 2-(4-(4-(3-chloro-4-

{(methoxvearbonvliphenoxyibenzamido )phenyDmorpholine-4-carboxvlate:

(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenylymorpholine-4-carboxylate (150 mg, 1.13
25 mmoi, Example 199a), 3-chloro-4-(methoxycarbonyl)phenylboronic acid (CAS- 603122-82-3)
(242 mg, 1.13 mmol), copper (II) acetate (205 mg, 1.13 mmol) and pyridine (149 mg, 1.88 mmol)



The title compound was obtained in analogy to Example 291 using (S)-tert-butyl 2-(4-
aminophenyemorpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)- 5
tert-butyl 2-(4-amino/PhenQ/I)morpholine-4-carboxylate (CAS-1002726-96-6). Off-white solid. MS (ISP):
366.1 ([M+HW0 20117667 - Example 313 (R)-3-Chloro-N-(4-(morph iﬁ%%ﬁ‘ﬂ%%%ﬁenzamide
hydrochloride 10 a) (R)-tert-Butyl 2-(4-formylphemgymorpholine-4-carboxvlate: (R)-tert-butyl
2-(4-bromophenyOmorpholine-4-carboxylate (342 mg, 1 mmol, Example 207 step b) in THE (3 ml)
was coolegdR tbhbnRAg e alssl Haruisrwithnn-Buli Q. 838 Wkptmisimple LAMoaohiiarinfiexane)

and stirred 30 min at -74.'C. DMF (0.5 ml|, 1 mmol) was added 15 dropwise and the mixture was stirred
for 2 h at S i e Ailtstst Eaoss sp s deoner i aere Tpdedur Sttt thed with sat,

aqueous apnierakdethehdoriska(E drd): Sid, waderhd math grghide (Dosy Hing: UK NG @ovBaS.Réetitioned
between water and ethyl acetate. The organic layer was wash ' er in ied over
magnesiu?ﬁeéﬁtﬁantlgl 3?%{1 gg{r:?%}éa%lﬁé?eg in 5@851. e residie ng'ﬁg}mysﬁzg@ﬁﬂnﬁtography (20g
SILICYCLE-Silica gel, heptane/Ethal acetate 20 4:1) leading to 160 mg off-white solid. MS (1SP):
292.3 (IMtHROINRF)-setBUA. o (ydimyininoimaiDYRDeRVAmanto Ie--garboxylate:
(R)-tert-butyl"2-(#-formylphenyOmorpholine-4-carboxylate mg; O ol) was dissolved in
ethanol (Chediethivigrecular sieves 0.3 nm were added followed by 25 hydroxylamine hydrochloride
(74 mg, 1-HG MR mbRGAL RSB MIXLEcWAs S b ixedHoE %M&@ﬁ'@%ﬂ%@ IR, Hh 8RY) PRAIlpRed

between water and dichloromethane. The organic layer was washed with water and brine, dried over
magnesiu?n(énma&%mow&sr@@ffmmb%ﬂmz e SopbeB BsheERtrAed IRV o leading
to 159mgvokitwkite: sl yerehigvas (psedihthe next step without further purification. c) (R)-tert-Butyl
2-(4-(aminomethyl)phenvl)momholine-4-carboxylate: 5 (R,E)-tert-butyl
2-(4-((hydroxyimino)methyl)phenyl)morpholine-4-carboxylate (138 mg, 0.45 mmol) was dissolved in
methanol (8.2 ml) and hydrogenated over 5% Rda@hpdd 2hy) for 1 h. The reaction mixture was filtered
off and concentr i 0. dissolved in | acetate.a xtracted with 0.5 M aq. HC1(2x1.2 m1).
The combined a%?&?é@%&m are’ tglsﬁ .eﬁ}\%ﬁh“igm?a%“gg@ﬁ gnr}?l Pgzay ledjzeilracted twice with
dichloromethanc. 10 The combined organikygheglderigere washed with water, dried over magnesium
sulfate and concentrated in vacuo to yield 63 mg of a colorless oil. MS (ISP): 293.2 ([M+HI). d)
(R)-3-Chloro-N-(4-(morpholin-2-yIThenzytl mide hydrochloride The title compound was obtained
in analogy to Example 29 using (R)-tert-butyk2=(4-~ minomethyl)phenyl)morpholine-4-carboxylate
instead of (RS)-tert-butyl 3-(4- aminophenyppyrrelicﬁ@wgw oxylate, 3-chlorobenzoic acid
(CAS-535-80-8) instead of (R)-2- phenylpropionic acid an HBTU instead of TBTU at 60C (17 h) in
DMF iastead of THF. Colorless amorphous solid. MS (1SP)t 331.1 ([M+H]+). 20Example 314

a) (RS)- tert-butyl 2-(4-(4-{cvclopropylmethoxvibenzamido)phenvhimorpholine-4-carboxylate:

(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenylymorpholine-4-carboxylate (60 mg, 0.15 mmol,
Example 199a), (bromomethyl)cyclopropane (47 mg, 0.339 mmol), potassium carbonate (47 mg,
0.339 mmol) and potassium iodide (3.7 mg, 0.023 mmol) were combined with acetone (4 ml) to

20 give a light brown suspension. The reaction mixture was stired at 60°C for 17 h. The crude
reaction mixture was concentrated m vacuo, combined with water and extracted with
dichloromethane (3x). The organic layers were dried over magnesium sulfate and concentrated in
vacuo. The crude material was combined with methanol (5 ml), stirred for 15 minutes and
filtered off, to yield 48 mg white solid. MS (ISP): 453.3 ({M+H]").

25

4-morpholin-2-vl-phenvD-benzamide hvdrochloride

The title compound was obtained in analogy to example 29 (Step b) starting from (RS)- tert-butyl
2-(4-(4-(cyclopropylmethoxy)benzamido)phenylymorpholine-4-carboxylate.
White solid. MS (ISP): 353.3 ([M+H]).

30 '



(R)-4-Chloro-N-(4-(morpholin-2-ybbenzyl)benzamide hydrochloride 0 The title compound was
obtained in analogy to Example 313 using 4- chlorobenzoic acid (CAS-74-11-3) instead of
3-chlorobenzoic acid. Colorless 25 amorphous solid. MS (ISP): 331.1 ([M+Ia¥g12).

Example 315RZBIEAIEE-N-(4-(morpholin-2-yl)benzylnicotinamide hydr8EHIGHEE *{R7€945
2011/076678PCT/EP2010/070045 -169- The title gggnpound was obtained in analogy to Example 313
using 6-chloronicotinic acid (CAS5326-23-8) instead of 3-chlorobenzoic acid. Colorless amorphous
solid. MS (1SP): 332.2 5 ([M+HI). Exambisaple 316
(R)-N-(4-(Morpholin-2-yObenzy1)-6-(2,2,2-trilluoroethoxy)nicotinamide hydrochloride 10The title
compound )o%ﬁméﬁ’rﬁ“%g‘foﬂj?‘)l‘a’E@JHP??Q@BES‘\X&%@hﬁﬁﬁ’,@l’hﬁmﬁ?ﬁaﬁWﬁ@otinic acid
(CAS-159783-29-6) instead of 3-chlorobenzai,akifrigolorless amorphous solid. MS (1SP): 396.3
([1V1+HI). Example 317 15(S)-4-Chloro-Ns(4-(morpholin-2-yObenzybbenzamide hydrochloride 0 Step
a) (S)-tert-Butyl 2-(4-formylphenyl)m{p olin arboxylate: (S)-tert-Butyl
2-(4-bromophenyl)morpholine-4<carboglate &G4 ol, Example 208b) in 20 THF (40 ml) was
cooled to -74 C and treated dropwase with n-BuLi @3. 2 Qé?mol, 1.6 M solution in hexane) and

stirred 30 min at -74 C. DMF (7.3 ml, 14.6 mmol) was added |dropwise (15 min) and the mixture was
stirred for 2 h at -74 C and then allowed to warm-up to -10 C. The mixture was then quenched with sat,
aqueous ammonium chloride (30 ml) and water (30 ml) and the resulting mixture was partitioned
betweén water and ethyl acetate. The organic layer was WO 2011/076678PCTPEP2010/070045

-170- The title compound was obtained in analogy to Example 212 using (RS)-methyi 4-((4-(4-
(morpholin-2-yhphenylcarbamoylyphenoxy)methyl)benzoate hydrochloride. White solid. MS
(ISP): 453.2 ([M+H]"). '
Exampie 216
10 (RS)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
15  aminophenylpyrrolidine-1-carboxylate, 4-(methylthio)benzoic acid instead of (R)-2-

phenylpropionic acid and HBTU instead of TBTU (17h at rt). White solid. MS (ISP): 329.1

([M+H]").
Example 217
{RS)- 2-Methyl-N-(4-(morpholin-2-vl)phenyl)thiazole-4-carboxamide
20 hydrochioride

hiae

The title compound was obtained in analogy to Example 141 using 2-
methylthiazole-4-carboxamide (CAS-31825-95-3) instead of S-trifluoromethyl-pyridine-

2-carboxylic acid amide.



washed with water and brine, dried over magnesium sulfate and concentrated in vacuo leading to 4.7
g crude product. MS (ISP): 292.3 ([M+HI). b) (S,E)-tert-Butyl
2-(4-((hydrow@gﬁﬁ)mgé%/!)phenyl)morpholinc-4-carboxylate: 5 (5)-te,"rt-Bngllnm,mmmm0 45
2-(4-formylphenyl)morpholine-4-carboxylate (2.2 g, 7.55 mmol) was dissolved in ethanol (13 m1).
Molecular sieves (0.3 nm) were added followed by #3gelroxylamine hydrochloride (1.05, 15.1 mmol).
The reaction mixture was retluxed for 2 h, cooled down to rt and partitioned between water and
dichloromethiamesolide MRyASIR)  aperwRpd-wEShed with water and brine, dried over magnesium sulfate
and concentrated 10 in vacua leading to 1.72 g off-white solid which was used in the next step without
further purification. MS (ISP): 207.2 ([M+H]tBOC). c) (S)-tert-Butyl
2-(4-(aminomethyl)phenyl)morpholine-4-carbokytmple i E)-tert-Butyl
2-(4-((hydroxyiyno) el RN BHARINS 1 RRRP MRS B e IR B3 BAR) Was dissolved in
methanol (25 nil)'and hydrogenated over 5% Pd/C (543 mg, 0.255 nundl) for 1 h. The reaction mixture
was filtered off and concentrated in vaimv%sglved in ethyl acetate and extracted with 0.5 M ag. HCI
(2 x 10 ml). The combined aqueous la Hied with 1 M aq. NaOH to pH 10 and extracted
twice with dichloromethane. The combined organ ses were washed with water, dried over 20
magnesium sulfate and concentrated in vacua to yield 991 g of light yellow viscous oil. MS (ISP):
293.2§[M+H]r). d) (S)-4-Chloro-N-(4-(morpholin-2-yl)ben2yyDbenzamide hydrochloride The title
compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4- 25
(aminomethyl)phenyl)morpholine-4-carboxylate instead of (RS)-tert-butyl 3-(4-

aminophenyd) gy ebigipeshearhonaied nchlaehes Bieaaid CARy &k L1y neigad(ef (R)-2-

phenylpropianic acid and HBTU instead of TB 4 1) in DMF ins of THF. ite solid. MS
(5P, S B R R 0 St Lol Ol ai0R - ead of S fer bt gl o o7
(S)-3-Chlcroidi{ietyiprpholidizzy)ehaydibenZahdicde ihydrodnioride instead & Bil€-compound was
obtaingd in anglogyio le in iNG-3s larobenzgjs acid ( -535;80-8) instead of
A DR e S R R S R L e
319 (S)-64EHIFAdN-(4-(morpholin-2-ybbenzyl)nicotinamide hydrochloride 9 NH CI 10 The title
compound was obtained in analogy to Examplg 31 {4sk@ 6-chloronicotin ¢ acid (CAS5326-23-8)
instead of 4-chlorobenzoic acid. Colorless amorphous solid. MS (ISP): 332.1 ([Mt Example 320

MRV e s Kbt e e et RO e A e M

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

15

aminophenyl)pyrrolidine- 1-carboxylate, 5,6-dichloronicotinic acid instead of (R})-2-
phenylpropionic acid and HBTU instead of TBTU (17h at rt). White solid. MS (ISP): 352.1
20 ([M+H]").
Example 220
(RS)- 4-(2-Chloromethyl-3-hydroxy-2-methyl-propoxy)-N-{(4-morpholin-2-yi-
phenyl)-benzamide

Y
iy o



~"NH The title compound was obtained in analogy to Example 317 using 6-
(trifluoromethyl)nicotinic acid (CAS-158063-66-2) instead of 4-chlorobenzoic acid. Colorless
amorphous solid. MS (ISP): 366.2 ([M+H]). 20 WO 2011/076678PCT/EP2010/070045 -172- 0
The title comPOMENES Botained in analogy to Example 313 using 6- (triftfofSrBMEbtinic acid
(CAS-158063-66-2) instead of 3-chlorobenzoic acid.s¢olorless amorphous solid. MS (ISP): 366.1
([M+H]H). 5 Example 322 3-Chloro-N-[44(2S,5S)-5-methyl-morpholin-2-y1)-phenyll-benzamide
hydrochloride a  The title compound was obtained in analogy to example 308 using
(S)-2-aminopro;i')anol instead 10 of 3-aminopropanol in step a). Off-white solid. MS §ISP): 331.2
(35C1)M-ERtHIseempqundrinbiapsdin apalaeydo S xample 214 using 3-bromomethyl-
3-Chloro-Nd#nflcA®: o) (EAsetisgk ey Bhalieddyr pheminbenZpmiReByeswe civpkitie; 14 445 The title
compoun?(g Séijﬂl%tglrﬁJ’ nalogy to example 308 using (R)-2-aminopropanol instead of
3-aminop %@n m Q ﬁ] ff-white solid. MS (ISP): 331.2 (R35CIIM-HI), 333.4 ([{37C1}M+H]H).
The cdmpounds of formula | and their pharmaBeuatigay2tisable addition salts 20 possess valuable

28?;%ﬁ%%ggg%%?,gﬁjéﬁ%%%gfg@éy{)tl{l]ei)bﬁgﬁ eLoy Igom%tiirr]l%m\{\([i%)hydmchlo ride
cl
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The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

10 aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 2,6-dichloroisonicotinic acid (CAS-5398-44-7) instead
of (R)-2-phenylpropionic acid and HBTU mstead of TBTU. White solid. MS (ISP): 352.3

((M+HT).
Example 222
15 (RS)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochloride

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

20  aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 6-(2,2,2-trifluoroethoxy)nicotinic acid (CAS- 159783
29-6) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid.
MS (ISP): 382.4([M+H]).

Example 223
25 (R)-N-(4-(Piperidin-3-yl)phenyl}-6-(2,2,2-trifluoroethoxy)nicetinamide hydrochloride



compounds of the present invention have a good affinity to the trace amine associated receptors
(TAARS), especially TAARL. The compounds were investigated in accordance with the test given
hereinafter. 5Materials and Methods Construction of TAAR expression nlasmids and stably transfected
cell lines Fortife*eBAsiti&tion of expression plasmids the coding sequencgggl‘:mﬁ?ﬂ)ﬂ??‘éﬁ and mouse
TAAR 1 were amplified from genomic DNA essentigily as described by Lindemann et al. [14]. The
Expand High Fidelity PCR System (Roche Diagnostics) was used with 1.5 mM Mg2Il and 10 purified
PCR products were cloned into pCR2;1-FOPO cloning vector (Invitrogen) following the instructions of
the manufacturer. PCR products Were%be into the pIRESneo2 vector (BD Clontech, Palo Alto,
California), and expression vectors were seq vefified.before introduction in cell lines. 15 HEK293
cells (ATCC # CRL-1573) were cultured essentially as déscribed by Lindemann et al. (2005). For the
generation of stably transfected cell lines HEIC293 cells ' fected with the pIRESneo2
expression plasmids containing the TAAR coding sequences (dggcribed above) with Lipofectamine
2000 (Invitrogen) according to the instructions of the manufacturér, and 24 hrs post transfection the

culture megidmivaspeppliemeniedidthnlmgiml G418 {SignsaBuatie20-Bwjizedand). After a culture
period of about 10 d clones were isqlated, expanded tested for responsjveness to trace amines
(ol cormp ST BETEBGEE i S Bl e OIS B TR oo T Sceky (i) Systom
(Amershaaifiopbevipigptirechdimatetyiadioriakel Angro¢2duirer providatiday thecman edat{dres. Monoclonal
cell lings whi | ed a st C50 far a culture_peri f 15. ! zall
cbseen o e B R S SIS T
Radioligand Binding. HEK-293 cells stably expressing rat TAAR1 were maintained at 37 C and 5%
CO2in DMEM high glucose medium, containinﬁxfmlgaﬁ@erum (10%, heat inactivated for 30 min at
56 C), 30 penicillin/streptomycin (1%;, and 375 u /néilgeneticin (Gibco). Cells were released from

culture flask<S PN itfiRaridEnFAL b ( ypreethny Jeiceing pids hyueshlotidet and
Mg2+), pelleted at 1'000 rpm for 5 mir aff4 C, frozen and stored at -80 C. Frozen pellets were

suspended in 20 ml HEPES-NaOH (2 o ) containing 10 mM EDTA and homogenized WO
2011/076678PCT/EP2010/070045 -174- with tr R] 6000, 1Cinematica) at 14'000 rpm for 20
s. The homogenate was centrifuged at 48'000 x g fot 30 at 4 C. Subsequently, the supematant

was removed and discarded, and the pellet resuspended | Z'WEPES-NaOH (20 rnM, pH 7.4)
containing 0 1 mM EDTA using the Polytron (20 s at 14000 rp his procedure was repeated and
the final pellet 5 resuspended in HEPES-NaOH containing 0.1 rrH\/I EDTA and homogenized using the
Polytion. Tipicadyoaliguatsvals2 balimdnbianeggattionsiplereosisred 81-t&0- kurM\itiseach new

membrane batch the dissagiation canstant (Kd) was mined, vi turati rve. The TAARL
raciolioant I S A HEc s e merst S B Hescribed in wo
2008/09885iophsnyBepwratldivonicentraxidnte qub bt the -tifbutatetokdvahiayithaid&. 80 usually
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representing approximately 85% of the total binding. Nonspecific binding was defined as the amount of
3[H]-(S)-4-[(ethyl-phenyl-amino)-methyl]-4,5-dihydro-oxazoL-2- ylamine bound in the presence of 10
,uM unlabeled ligand. All compounds were tesmﬁg‘ﬁe%@d range of concentrations (10 pM to 10 itM)
in duplicates. The tcst compounds (20 pliwell) were 15 transferred into a 96 deep well plate (TreffLab),
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buffer), 300 p.1 of the radioligand 3[H]-
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were incubated for 1 hr at 4 C. Incubations were telinin e’iﬂ“@pid filtration
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The title compound was obtained in analogy to example 29 using {S)-tert-butyl 3-(4-

aminophenyDpiperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

20  amunophenyl)pyrrolidine-1-carboxylate and 3-chloro-4-methyl-benzoic acid (CAS 5162-82-3)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 331.3 ([{’CIIM+H]"), 329.4
(({PCyMAHD.



20 through Unifilter-96 plates (Packard Instrument Company) and glass filters GF/C (Perkin Elmer)
presoaked for 1 hr in polyethylenimine (0.3%) and washed 3 times with 1 ml of cold binding buffer.
After addition of 45 pi of Microscint 40 (PerkinElmer) the Unifilter-96 plate was sealed and after 1 hr
the ratioactiviPBUtEd Fsing a TopCount Microplate Scintillation CounteF (PAERAHYHHEHLUmMent
Company). 25 Radioligand binding assay on mousg, JAARI Membrane Preparation and Radioligand
Binding. HEK-293 cells stably expressing mouse TAAR1 were maintained at 37 C and 5% CO2in
DMEM high glucose medium, containing fetal galf;56i193610%, heat inactivated for 30 min at 56 C),
penicillin/streptomycin (1%), and 375 itg/mlgeneticin iﬁGﬂibco). Cells were released from 30 culture
flasks using trypéﬁgf AE%%W@&‘E@B}*%&I&S&%B"WB@ irienxbRepsaidsitutioedoridad Mg2H),
pelleted at 1'000 rpm for 5 min at 4 C, frézep-and stored at -80 C. Frozen pellets were suspended in
20 ml HEPES-NaOH (20 mM, pH 7.4) coD mM EDTA and WO
2011/076678PCT/EP2010/070045 -175- homogd izth a Polytron (PT 6000, Kinematica) at
14'000 rpm for 20 s. The homogenate was centri?uge af 4 x g for 30 min at 4 C. Subsequently,
the supernatant was removed and discarded, and the pellet«gstspended in 20 ml HEPES-NaOH (20
mM, pH 7.4) containing 0.1 rnM EDTA using the Polytron (20% at 14'000 rpm). This procedure was
repeated gnd g &F@@hﬁ@%@%ﬁ%ﬂ%ﬁéﬁ@%&%@&% eonsagng-OplMNLEDTA and

e

homogenized using Palytron. Typically, aliquots of 2 ml membrane portions were stored at -80 C.

With chaHEW?H‘é‘?ﬁBP%%ﬁFCﬁ"ﬂ%@’ﬂﬁ@%iéﬁi‘&ﬁ‘%&&%ﬂ%ﬂ%ﬂ\ﬁs@%ﬁﬁﬁh@al\ﬁﬁ saturation curve.
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specific biidifglyeprE$enting approximately 70% of the total binding. Nonspecific binding was defined
as the amount of 3[H]-(S)-4-Rethyl-phenyl-am@g&-r@%%* 4,5-dihydro-oxazol-2-ylarnine bound in the
presence of 10 p.M unlabeled ligand. All compounna were tested at a broad range of concentrations
(10 pM to 10 tIM) i BupHcBimetTyidNddt(Dipevidipolrnitiph@eyiherstdmidechwdrmsfelrddento a 96 deep

well plate (TreffLab), and 180 p.1 of HEPES-NaOH (20 mM, pH 7.4) containing MgC12 (10 mM) and
CaCl2 (2 mM) (binding buffer), 300 gl of th H
eth

radioligand3[H]-(S)-4-kethyl-phenyt-amind)- IE thydro-oxazol-2- ylamine at a concentration of
3.3 x Kd in nM and 500 gl of the membranes (restisp d. jig protein per ml) added. The 96
deep well plates were incubated for 1 hr at 4 C. Incubations :9 ere terminated by rapid filtration
through Unifilter-96 plates (Packard Instrument Company) ane glass filters GF/C (Perkin Elmer)

presoake%%&&z@53&9&1}43%651&@5&&1(@-%"(gaogpm%vr%@ﬁs@ A gﬁé}l&tlﬂhgﬁ §qidl binding buffer.

After addition of 45 gl of Microscint 40 (PerkinEfmer) the Uni ate was sealed and after | fir the
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of <0.01 gM as shown In the table below. Example Ki gpM mouse/rat Example Ki(pM mouse/rat
Exam‘ﬁle Rf 6ma-phenyiprop1omc acid. White solid. MS (ISP):"309.4 ([M-+H]").

Example 228
(RS)-4-((3-Methyloxetan-3-yl)methoxy)-N-(4-(morpholin-2-yl)phenyl)benzamide

o
e “o

20 The title compound was obtained in analogy to Example 214 using 3-bromomethyl-3-
methyloxetane (CAS-78385-26-9) instead of (bromomethyljcyclopropane and using 10
equiv, TFA at -10 °C in dichloromethane (17 h) for the deprotection step. White solid.
MS (ISP): 383.2 (IM+H]).



mouse/rat 0.0056/ 0.0072 109 0.0017/0.0176 216 0.0176/ 0.0012 2 0.0006/ 110 0.0021/ 217 0.3346/
WO 2011/076678PCT/EP2010/070045 -176- 0.001 0.0375 0.0941 3
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20

WO 20114076678 PCT/EP2010/070045
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Example 229
(R)-4-Chloro-2-flaore-N-(4-(morpholin-2-yl)phenyl}benzamide hydrochioride

- Qﬁ‘;

The title compound was obtained in analogy to exarople 141 using (R)-tert-butyl 2-(4-
bromophenylymorphohne-4-carboxylate (example 207b) instead of {RS)-tert-butyl 2-(4-
bromophenylmorpholine-4-carboxylate and 4-chloro-2-fluore-benzamide (CAS 104326-93-4)
instead of 5-triffuoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 337.1
([{7CHM+HT, 335.1 ([{PCM+HT).
Example 230
(S)-4-Chloro-2-fluoro-N-{4-(morpholin-2-yl)phenyl)benzamide hydrochloride

The title compound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-
bromophenylymorpholine-4-carboxylate (example 208b) instead of (RS)-tert-butyl 2-(4-
bromophenylymorpholine-4-carboxylate and 4-chloro-2-fluoro-benzamide (CAS 104326-93-4)
instead of 5-trifluoromethyi-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 320.1
£CUM+HET, 318.2 (({SCHM+H]).
Example 231
{RS)- N-(4-(Morpholin-2-yl)phenyl)-2-phenylthiazole-3-carboxamide
hydrochloride

S
Vkmr;z



0.0013/ 111 0.0349/ 218 0.0872/ 0.0016 0.0382 0.0087 4 0.0189/ 112 0.2107/ 219 0.0059/

0.0018 0.0031 5 0.0015/ 113

10

I5

20

25

WO 2011076678 PCT/EP2010/G70045
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The title cornpound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyljpyrrolidine-1-carboxylate, 2-Phenyl-thiazole-5-carboxylic acid (CAS-10058-38-5)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). Yellow solid. MS

(ISP): 366.1 ([M+H]".
Example 232
(RS)-N-(4-(Morpholin-2-y)phenyl}-6-(tetrahydro-2 H-pyran-4-yloxy)nicotinamide
hydrochloride

CQ/O@ ;
OT@T;J

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl
2-(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-
butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 6-(tetrahydro-2H-pyran-4-
yloxy)nicotinic acid (CAS-886851-55-4) instead of (R)-2-phenylpropionic acid and
HBTU instead of TBTU (17 h at rt). White solid. MS (ISP): 384.2 ([M+H]".

Example 233
(RS)- N~-(4-(Morphelin-2-y)phenyl)-2-phenylthiazole-4-carboxamide
hydrochloride

Y
Oy

The title compound was obtained in analogy to Example 29 using (RS)-tert-
butyl 2-(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of
(RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2-phenylthiazole-4-
carboxylic acid (CAS- 7113-10-2) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at rt). White solid. MS (ISP): 366.2 ((M+H]").

0.0837



0.0095/ 220 0.0435/ 0.0027 0.004 0.0024 6 0.0032/ 114 0.0836/ 221 0.005/ 0.0295 0.0074 0.0037
7 0.0028/ 115 0.3199/ 222

WO 2011/076678 PCT/EP2010/076045

-136-

Example 234
(5)-N-(4-(Piperidin-3-yDphenyl)-3-(trifluoromethyl)benzamide hydrochloride

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

5 aminophenyl)piperidine-1-carboxylate (example 150a) nstead of (RS)-tert-butyl 3-(4-
ammophenyl)pyrrolidine-1-carboxylate and 3-(triflucromethylybenzoic acid (CAS 454.92-2)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 349.3 ([M+H]").

Example 235
10 (5)-2-(4-Chlorophenoxy)-N-(4-(piperidin-3-yl)phenyl)acetamide hydrochloride

Oy N

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4~
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 2-(4-chlorophenoxyjacetic acid (CAS 122-88-3)
15 instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 347.2 ([{7CIIM+H]M), 345.2
([ {PCYM+H]).
Example 236
(S)-4-(Méthylthio)—N—(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

20 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine- I -carboxylate and 4-(methylthio)benzoic acid (CAS 13205-48-6)
instead of (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 327.3 ([M+H]").



0.0037/ 0.0036 0.0118 0.0033 8 0.0015/ 116 0.0608/ 223 0.0016/ 0.0044 0.0014 0.0018 9 -/ 117
0.0531/ 224 0.051/

WO 2011/076678 PCT/EP2016/070045

-137-

Example 237
(S)-4-(Ethyithio)-N-(4-(piperidin-3-yDphenybhbenzamide hydrochloride

VS\@H_(&

H
The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
5 aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 4-(ethylthio)benzoic acid (CAS 13205-49-7) instead
of (R)-2-phenylpropionic acid. White solid. MS (ISP): 341.3 ((M+H]").

Example 238
10 S-Chloro-pyrazine-2-carboxylic acid ((S)-4-piperidin-3-yl-phenyl)-amide hydrochloride

Cl N
=
\[ I y
>~ N .
N
e
N

N
The title compound was obtained in analogy to example 29 using (S)-tert-buty! 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 5-chloro-pyrazine-2-carboxylic acid (CAS 36070-

15 80-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 319.2 ([ {'CI}M-+H]D,
317.2 (P CM+HT.

Example 239
5-Chloro-pyrazine-2-carboxylic acid ((R)-4-piperidin-3-yl-phenyl)-amide hydrochloride

Cl /N
I%ﬁ
N
N
H

20 The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
amimophenyl)pyrrolidine-1-carboxylate and S-chloro-pyrazine-2-carboxylic acid (CAS 36070-
80-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 319.2 ([ {’CIIM+H]N,
317.2 ([{°C:M+H]H).



1.1128 0.0029 0.0029 10 -/ 118 0.1305/ 225 0.0189/ 0.3092 0.0081 0.0006 11 0.0065/ 119 0.0365/
226 0.0555/ 0.0315

WG 2011/076678 PCT/EP2016/070045

-13%-

Example 249
(S)-4-chlorebenzyl 4-(piperidin-3-yl)phenylcarbamate hydrochloride

o)
\©‘\/O H
\n/ \@
0O s

The title compound was obtained in analogy to example 120 using (S)-tert-butyl 3-(4-

A

N
H

5 aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4- _
aminophenyljpyrrolidine- I-carboxylate and (4-chiorophenylymethanol (CAS 873-76-7) instead
of 4-chlorophenethyl alcohol: Off-white solid. MS (ISP): 347.1 ([ {’CI}M+H]"), 345.2
([(PCyM+H]).
Example 241
10 (RS)—N-{4—(M orpholin-2-yl)phenyl)-6-morpholinonicotinamide hydrochloride
o

NENPN

| H
N

'”oQ[oj

N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)ymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

15 aminophenyl)pyrrolidine-1-carboxylate, 6-morpholinonicotinic acid (CAS-120800-52-4) instcad
of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at 1t). White solid. MS (ISP):
369.1 ((M+HT.

Example 242
(S)-N-(4-(Piperidin-3-yl)phenyl)-6-{triffuoromethylinicotinamide hydrochloride

E F
0 ]fuj

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

20

ammophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-



0.0018 0.001 12 -/ 120 0.0004/ 227 0.1773/ 0.2899 0.0013 0.0012 13 0.008/ 121 0.0005/ 228
0.1992/ 0.0995 0.0004

WO 2611/076678 PCT/EP2010/070045

-139-

amunophenyl)pyrrolidine- I-carboxylate and 6-(trifluoromethynicotinic acid (CAS 231291-22-
8) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 350.4 ([M+H]".

Example 243
5 {5)-6-Methyl-N-(4-(piperidin-3-y)phenyhnicotinamide hydrochioride

e
Uﬁr“
Na N
o @"a,,o
N

N
The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenylpiperidine- I-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 6-methylnicotinic acid (CAS 3222-47-7) instead of

10 (R)-2-phenylpropionic acid. White solid. MS (ISP): 296.4 ((M+H]").

Example 244
(S)-6-(Methylthio)-N-(4-(piperidin-3-yl)phenyDnicotinamide hydrochloride

AN
i H
Nas N
e \Q-O
N

H

15 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 6-(methylthio)nicotinic acid (CAS 74470-25-0)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 328.4 ([M+H]".

20 Example 245
(RS)-6-Ethoxy-N-(4-(morpholin-2-yl)phenyDnicetinamide hydrochioride

"
e



0.0608 14 -/ 122 0.0003/ 229 0.0218/ 0.6449 0.0011 0.0019 15 0.0021/ 123 0.0014/ 230 0.0997/
0.0081 0.0022 0.0016 16
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WO 2011/076678 PCT/EP2010/070645
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The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)~tert-butyl 3-(4-
aminophenylpyrrolidine-1-carboxylate, 6-ethoxynicotinic acid (CAS- 97455-65-7) instead of
(R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP):
328.3 ((M+H]).
Example 246
(S}-3-(Ethylthio)-N-(4-(piperidin-3-ylphenyl)benzamide

~Mra

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

H

aminophenyl)piperidine--carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3-(ethylthio)benzoic acid (CAS 5537-74-6) instead
of (R)-2-phenylpropionic acid. Colourless gum. MS (ISP): 341.1 (JM+H] ).

Example 247
(S)-5-Methyl-N-(4-(piperidin-3-yD)phenyl)pyrazine-2-carboxamide hydrochlioride

Y\N
| H
N N
8] @ﬁ,“.

N
The title compound was obtained n analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
arninophenyl)pyrrolidine-1-carboxylate and 5-methyl-pyrazine-2-carboxylic acid (CAS 5521-55-
1) instead of (R)-2-phenylpropionic acid. Yellow solid. MS (ISP): 297.4 ((M+H]").

Example 248
(5)-N-(4-(Piperidin-3-yhphenyh)-5-(trifluoromethyl)pyrazine-2-carboxamide hydrochloride



0.0007/ 124 0.0013/ 231 0.0043/ WO 2011/076678PCT/EP2010/070045 -177- 0.0043 0.0036
0.0014 17 0.0083/ 125 0.0003/ 232 0.1499/ 0.0363 0.0007 0.0317

WO 2011/076678 PCT/EP2010/070045

-141-

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

aminophenyl)pyrrolidine- 1-carboxylate and 5-(trifluoromethyl)pyrazine-2-carboxylic acid (CAS
5 1060814-50-7) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 351.4 ((M+H]").

Example 249
(RS)-N-(4-(Morpholin-2-yDphenyl)-2-phenyioxazole-4-carboxamide hydrochloride

10
The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 2-phenyloxazole-4-carboxylic acid (CAS-23012-16-0)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt), White solid. MS
15 (ISP): 350.1 ({M~+H]").
Exampie 250
(S)-N-(4-(Piperidin-3-yhpheny}-5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxamide
hydrochloride

20 The title compound was obtained in analogy to example 29 using (S)-tert-buty! 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenylpyrrolidine-1-carboxylate and 5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxylic acid



18 0.0011/ 126 0.0019/ 233 0.0008/ 0.0036 0.0022 0.0014 19 0.0035/ 127 0.0006/ 234 0.0217/
0.0189 0.002 0.001 20 0.0005/

WO 2011/076678 PCT/EP2010/070045

-142-

(CAS 1174323-36-4) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 381.4
(IM+H]).
Example 251
(S)-5-Bromo-N-{4-(piperidin-3-yl)phenyl}pyrazine-2-carboxamide 2,2,2-trifluoroacetate

BT\K\N
\/E%H
“TQ

o)

)

5 N
The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine- 1 -carboxyiate and 5-bromo-pyrazine-2-carboxylic acid (CAS 876161-
05-6) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 363.2 ([ {*'BriM+H]"),

10 361.2 ([{®Br}M+H]".

Example 252
(S)-6-Bromo-N-(4-(piperidin-3-yhphenynicotinamide 2,2,2-trifluoroacetate

Br.
N | N
Qo \@' O
N
H

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-

15 aminophenylpiperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenylpyrrolidine- 1-carboxylate and 6-bromo-nicotinic acid (CAS 6311-35-9) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 362.2 ([ {*'Br}M+H]"), 360.2
({({PBriM+HT.

Example 253
20 (S)-3-Methyl-N-(4-(piperidin-3-y)phenyl}benzamide

L

H
The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-



128 0.0003/ 235 0.0334/ 0.0077 0.0003 0.0006 21 -/ 129 0.004/ 236 0.2143/ 0.3591 0.0062 0.0014
22 0.5263/ 130 0.0017/

WO 2011/076678 PCT/EP2010/070045

-143-

aminophenyl)pyrrolidine- I-carboxylate and 3-methylbenzoic acid (CAS 99-04-7) instead of (R)-
2-phenylpropionic acid. White solid. MS (ISP): 295.2 ({M+H]").

Example 254
5 ¢is-{RS)-4-Methoxy-N-(4-(morpbolin-2-yDphenylicyciohexanecarboxamide
hydrochioride
|

O'ﬂ’“@To
ﬁ]

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

10 aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 4-methoxycyclohexanecarboxylic acid cis/trans mixture
(CAS- 95233-12-8) mstead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17h at
rt). Cis/trans isomers werc separated by using silicagel chromatography (heptane/ethyl acetate
1:1). Light brown solid. MS (ISP): 319.2 ([M+H]").

15
Example 255
trans-(RS)-4-Methoxy-N-(4-(morpholin-2-yl)phenyl)cyclohexanecarboxamide
hydrochloride
l
0,
H
[ l N
o} oj
N
H
20

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyljpyrrolidine-1-carboxylate, 4-methoxycyclohexanecarboxylic acid cis/trans mixture
(CAS- 95233-12-8) instead of (R)-2-phenylpropionic acid and HBTU instecad of TBTU (17h at



237 0.0677/ 2.3697 0.0169 0.0008 23 0.0022/ 131 0.0208/ 238 1.1185/ 0.0025 0.0219 0.0056 24
0.0164/?132 9.9919/ 239 0.0396/

WO 2011/676678 PCT/EP2010/070045

-144-

rt}. Cis/trans isomers were separated by using silicage! chromatography (heptane/ethyl acetate
1:1). White solid. MS (ISP): 319.2 ((M+H]).

Example 256
5 {S)-6-Ethoxy-N-(4-(piperidin-3-yl)phenyDnicotinamide

O
i K
Sl
° @"‘O
N

W
The title compound was obtamed in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenylpiperidine-1-carboxylate (example 150a) instcad of (RS)-tert-butyl 3-(4-
aminophenylpyrrolidine-1-carboxylate and 6-ethoxy-nicotinic acid (CAS 97455-65-7) instead

10 of (R)-2-phenylpropionic acid. White solid. MS (ISP): 326.4 ([M+H]").

Example 257
(S)-5-(Methylthio)-N-(4-(piperidin-3-yDphenyl)pyrazine-2-carboxamide

BN
= N
N
(0] \©’lu. O
' N
H
15 The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-I-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
anmunophenylpyrrolidine-1-carboxylate and 5-(methylthio)-pyrazine-2-carboxylic acid (CAS
1174322-69-0) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 329.4 ((M+H]").

20 Example 258
(S)-2,3-Dihydro-1H-inden-2-yl 4-(piperidin-3-yl)phenvicarbamate 2,2,2-trifluoroacetate

Q@’Wﬂ@ ,,,,, ~

The title compound was obtained in analogy to example 120 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-



0.04971 0.1406 0.0085 25 0.3195/ 133 1.5228/ 240 0.0146/ 0.0758 0.0174 0.0009 26 0.0112/ 134
2.0573/ 241 1.5546/ 0.0279 0.1057

WO 2011/076678 PCT/EP2030/070045
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amimophenyDpyrrolidine-1-carboxylate and 2-indano} (CAS 4254-29-9) instead of 4-
chlorophenethyl alcohol. Off-white solid. MS (ISP): 337.5 ((M+H]").

Example 259
5 (8)-3-(Methylthio)-N-(4-(piperidin-3-y)pheny)benzamide

The title compound was obtained in analogy to example 29 using (S)-tert-buty! 3-(4-

aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

aminophenyDpyrrolidine-1-carboxyiate and 3-(methylthio)-benzoic acid (CAS 825-99-0) instead
10 of (R)~2»pheny1propi0ﬁic acid. Off-white solid. MS (ISP): 327.3 ([M-+HT).

Example 260
(R)-3,4-Dimethyl-N-(4-(piperidin-3-yl)phenyhbenzamide hydrochleride

pol

o
N
H
15 The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

aminophenyl)pyrrolidine- I -carboxylate and 3,4-dimethylbenzoic acid (CAS 619-04-5) instead of
(R)-2-phenylpropionic acid. Off-white solid. MS (1SP): 309.5 ((M+H]).

20 Example 261
(R)-N-(4-(Piperidin-3-yDphenvl)-3-(triflucromethyl)benzamide hydrochloride

Iz

The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-
aminophenyl)piperidine-I-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-



0.116 27 0.0013/ 134 2.0573/ 242 0.037/ 0.0015 0.1057 0.0089 28 0.4336/ 135 1.2658/ 243 2.1198/
0.4733 0.0134 0.0062

WO 2011/076678 PCT/EP2010/070045

-146-

aminophenyl)pyrrolidine-1-carboxylate and 3-(trifluoromethyl)benzoic acid (CAS 454-92-2)
instead of (R)-2-phenylpropionic acid, White solid. MS (ISP): 349.3 ([M+HT").

Example 262
5 (R)-3-Chloro-N-(4-(morpholin-2-yhphenyl)benzamide hydrochloride

Gl

%“@TB

N
H

The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of (RS)-
10 tert-butyl 3-(4-aminophenyl)pyrrolidine- 1-carboxylate, 3-chlorobenzoic acid (CAS-535-80-8)
instead of (R)-2-phenylpropionic acid, and HBTU instead of TBTU (17 h at rt). White solid. MS
(ISP): 317.1 ((M+H]". '
Example 263
(8)-3-Chloro-N-{4-(morpholin-2-yD)phenyl)benzamide hydrochloride

v,

15 H

The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 3-chiorobenzeic acid (CAS-535-80-8)
20 1nstead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). Off-white solid.
MS (ISP): 317.1 ((M+HT).
Example 264
(R)-6-Methyl-N-(4-(piperidin-3-vl)phenynicotinamide hydrochloride



29 0.1024/ 136 0.1529/ 244 0.2679/ 0.0501 0.0008 0.0049 30 0.053/H 137 0.0062/ 245 0.0649/ WO
20111076678PCT/EP2010/070045 -178- 0.0722 0.0015

WO 2011/076678 PCT/EP2010/076045

-147-

B
The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-
aminophenylypiperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 6-£nethylnicotinic acid (CAS 3222-47-7) instead of
5 (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 296.4 ([M-+H]").

Example 265
(R)-N-(4-(Piperidin-3-yDphenyl)-6-(trifluoromethyl)nicotinamide hydrochloride

ZE

N
10 The title compound was obtained in analogy to example 29 using (R)-tert-butyl 3~(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 6-(trifluoromethyl)nicotinic acid (CAS 231291-22-
8) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 350.4 ([M+H]").

15 Example 266
(R}-4-(Methylthio)-N-(4-(morpholin-2-yDphenyl)benzamide hydrochloride

The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-

20  aminophenyl)morpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrobdine-1-carboxylate, 4-(methylthio)benzoic acid (CAS-
13205-48-6) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU. White solid.
MS (ISP): 329.1 ({M+H]").



0.0063 31 0.0017/ 138 0.035/ 246 0.0151/ 0.0613 0.0059 0.0012 1 32 0.0005/139 0.0158/ 247 -/

WO 2011/076678 PCT/EP2010/070045

-148-

Example 267
(S)-4-(Methyithio)-N-(4-(morphelin-2-yl)phenyl)benzamide hydrochloride

OTN@\EQJ

The title compound was obtained in analogy to Example 29 using (S)-tert-butyl
5 2-(4-aminophenyl)morpholine-4-carboxylate (Prepared in Example 208-Steps a-d)
instead of (RS)-tert-butyl 3-(4-aminophenylpyrrolidine-1-carboxylate, 4-
(methylthio)benzoic acid (CAS- 13205-48-6) instead of (R)-2-phenylpropionic acid and
HBTU instead of TBTU (17 h at t).
White solid. MS (ISP): 329.1 ([M+H]").
10
Example 268
{R)-N-{(4-(Morpholin-2-yD)phenyl}-6-(2,2,2-trifluoroethoxy)nicotinamide

hydrochloride
.
;ﬂ\/o x
J

15 The title compound was obtained in analogy to Example 29 using (R)-tert-butyl
2~(4-aminophenyh)morpholine-4-carboxylate (Prepared in Example 207-Steps a-d)
mstead of (RS)-tert-butyl 3-(4-amimophenyl)pyrrolidine-1-carboxylate, 6-(2,2,2-
trifluoroethoxy)nicotinic acid (CAS- 159783-29-6) instead of (R)-2-phenylpropionic
acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP}: 382.1 ([M-+H]™".

20

Example 269
(S)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochloride

£
#>’\/o
F =
| H
No =~ N\©

2] ]

|

H



0.0858 0.0051 0.0677 33 0.0006/ 140 0.2452/ 248 0.1884/ 0.0545 0.0358 0.0143 34 0.0269/ 141
0.0201/ 249 0.0025/ 0.2136

WO 2011/676678 PCT/EP2016/070045

-149-

The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 6-(2,2,2-trifluoroethoxy)nicotinic acid
5 (CAS- 159783-29-6) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU. White
solid. MS (ISP): 382.1 ([M-+H]".
Example 270
(R)-2,6-Dichioro-N-(4-(morpholin-2-yl)phenyDisonicotinamide hydrochloride

ct

QOU

o
\

10
The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2,6-dichloroisonicotinic acid (CAS-
5398-44-7) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at 1t).

15  White solid. MS (ISP): 352.1 ([M+H]).

Example 271
(S)-2,6-Dichlioro-N-(4-(morpholin-2-yl)phenyl)isonicotinamide hydrochloride

Ct
N
' N
<l =
7O
N
H

20
The title compound was obtained in analogy to Exaraple 29 using (S)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2,6-dichloroisonicotinic acid (CAS-
5398-44-7) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at 1t).

25  White solid. MS (ISP): 352.1 ({M-+HT).



0.0024 0.0024 35 0.0103/ 142 0.0126/ 250 0.2879/ 0.078 0.0004 0.0056 36 -/ 143 0.0054/ 251
0.4798/ 0.3239 0.0006

WO 2011/076678 PCT/EP2010/0708045
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Example 272
(RS)-N-{4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide hydrochloride

i
N
o
mﬂ
I N
0 \QEOJ
N
#

The title compound was obtained in analogy to Example 29 using (RS)-tert-

5 butyl 2-(4-aminopheny{)morpholine-4-carboxylate {CAS-1002726-96-6) instead of
(RS)-tert-butyl 3-(4-ammophenyl)pyrrolidine-1-carboxylate, 6-
(trifluoromethyl)nicotinic acid (CAS- 158063-66-2) mstead of (R)-2-phenylpropionic
acid and HBTU instead of TBTU (17 h at rf). White solid. MS (ISP): 352.2 ([M+H]").

10 Example 273
(RS)-2-Chloro-6-methyl-N-(4-(morpholin-2-ylyphenyDisonicotinamide
hydrochloride

Cl
M/
! H
T, N
! O\[oj
N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl
15 2-(4-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-
butyl 3-(4-aminophenylpyrrolidine-1-carboxylate, 2-chloro-6-methylpyridine-4-
carboxylic acid (CAS- 25462-85-5) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at rt). White solid. MS (ISP): 332.3 ([M+H]").

20 Example 274
(S)-5-Ethyl-N-(4-(piperidin-3-yDhphenyDpyrazine-2-carboxamide hydrochloride

= N
i H
N

Xy
0L



0.0054 37 0.0556/ 144 0.0188/ 252 0.0783/ 0.0114 0.0011 0.0044 38 0.0407/ 145 0.0227/ 253
0.3599/ 0.0606 0.0013 0.0035 39

WO 2011/076678 PCT/EP2010/070045

-151-

The title compound was obtained m analogy to example 29 using (S)-tert-butyl 3~(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 5-ethyl-pyrazine-2-carboxylic acid (CAS 13534-75-
3) instead of (R)-2-phenylpropionic acid. Yellow solid. MS (ISP): 311.4 ((M+H]).

Example 275
(R)-4-Ethoxy-N-{(4-(morpholin-2-yljphenyl}benzamide hydrochloride

\

10 The title compound was obtained in analogy to Example 29 using (R)-tert-butyi 2-(4-
aminophenylymorpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of (RS)-
tert-butyl 3-(4-aminophenyl)pyrrohdine-I-carboxylate, 4-ethoxybenzoic acid (CAS- 619-86-3)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS
(ISP): 327.2 (IM+H]").

I35 Example 276

(S)-4-Ethoxy-N~(4-(morpholin-2-yhphenybenzamide hydrochloride

"
™
e

The title compound was obtained in analogy to Example 29 using (S)-tert-butyl
2-(4-aminophenylymorpholine-4-carboxylate (Prepared in Example 208-Steps a-d)
20 instead of (RS)-tert-butyl 3-(4-aminophenylpyrrolidine-1-carboxylate, 4-ethoxybenzoic
acid {CAS- 619-86-3) instead of (R)-2-phenylpropionic acid and HBTU instead of
TBTU (17 h at rt). White solid. MS (ISP): 327.2 ((M+HT").

Example 277
25 {(RS)- 3-Methyl-N-(4-(morphoiin-2-yl)phenyDibenzamide hydrochloride



0.0007/ 146 0.0268/ 254 2.8174/ 0.0139 0.001 0.7255 40 -/ 147 0.001/ 255 5.1005/ 0.5218
41 -/148 0.0393/

WO 2011/076678 PCT/EP2010/6T0045

-152-

éﬁ@t@

The title compound was obtained in analogy fo Example 29 using (RS)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

5 aminophenyl)pyrrolidine-1-carboxylate, 3-methylbenzoic acid (CAS- 99-04-7) mstead of (R)-2-
phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP); 297.2

(IM-+HTH.
Example 278
(S)-N-(4-(Piperidin-3-yl)phenyl)-5-propylpyrazine-2-carboxamide hydrochloride
N
[ K
va/N
Q. ~
10 H

The title compound was obtained 1 analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 5-propyl-pyrazine-2-carboxylic acid instead of (R)-
2-phenylpropionic acid. Yellow solid. MS (ISP): 325.4 ([M+H]").
15 '
Example 279
(RS)-N-(4-(Morpholin-2-yl)phenyl)-6-(pyrrolidin-i-yl)nicotinamide hydrochloride

o

|

No_

ZT

)

Ie

20  The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 6-pyrrolidin-1-yl-nicotinic acid (CAS-210963-95-4)

0.4278



256 1.166/ 2.9809 0.0049 0.012 42 0.0033/ 1149 0.0011/ 257 0.7857/ 0.0354 0.001 0.004 43
0.0041/ 150 0.002/ 258 0.0225/

WO 2011/076678 PCT/EP2010/070045
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mstead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS
(ISP): 353.2 ((M+H]).

Example 280
(RSY»-N-(4-(Mcrpholin-2-yDphenyD-2-(trifluoromethyllisonicotinamide
5 hydrochloride
FlF

NT
H
T N
I @Toj
N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-
butyl 2-(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of
(RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2-

10 (tnfluoromethyl)isonicotinic acid (CAS-131747-41-6) nstead of (R)-2-phenylpropionic
acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP): 353.2 ((M-+H]").

Example 281
(8)-2,6-Dichloro-N-{4-(piperidin-3-yl)phenyl}isonicotinamide hydrochloride

cl
N™ | o
S N
O
N

15 H
The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine- I-carboxylate and 2,6-dichloroisonicotinic acid {CAS 5398-44-7)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 354.3 ([ {'ClyM+H]"), 352.3
20 ([{7CrPCLyMAHHT, 350.3 ([PCOM+H].

25



0.0242 0.0004 0.0062 44 0.0013/ 151 0.011/ 259 0.044/ WO 2011/076678PCT/E1P2010/070045
-179- 0.00221 0.0008 0.0009 45 0.0131/ 152 0.0086/ 260 0.016/

WO 2011/076678 PCT/EP2010/070045
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Example 282
(S)-2-Chloro-6-methyl-N-(4-(piperidin-3-yhphenyl)isonicotinamide

N/
K
Ci
D
N

N

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
5 aminophenyDpiperidine-1-carboxylate (exanple 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyljpyrrolidine-1-carboxylate and 2-chloro-6-methylisonicotinic acid (CAS 25462-85-
5) instead of (R)-2-phenylpropionic acid. Light yellow solid. MS (ISP): 332.2 ([{7CLy M+H]H,
330.3 ([{PCRM+H].
Example 283
10 (R)-N-(4-(Morpholin-2-yl)phenyl)-6-(triflzoromethyl)nicotinamide hydrochloride

P F

N
-
F
2

Il x

lae

N
H

The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (Prepared in Exarmple 207-Steps a-d) instead of (RS)-
15 tert-butyl 3-(4-aminophenylpyrrolidine-1-carboxylate, 6-(trifluoromethylnicotinic acid (CAS-
158063-66-2) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt).
White solid. MS (ISP): 352.2 (IM+H] ).
Example 284
(5)-N-(4-(Morpholin-2-yl)phenyl}-6-(trifluoromethyhnicotinamide hydrochloride

£ F

N
s

F | H

. o

N
H

20

The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-
aminophenyhmorpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)-



0.0077 0.0003 0.0012 46 0.0011/ 153 0.0715/ 261 0.0027/ 0.0011 0.0005 0.0015 47 0.0019/ 154
0.0082/ 262 0.0052/ 0.0048

WO 2011/676678 PCT/EP2010/070045
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tert-butyl 3-(4-aminophenyl)pyrrolidine- 1 -carboxylate, 6-(triffuoromethyl)nicotinic acid (CAS-
158063-66-2) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at 1t).
White solid. MS (ISP): 352.2 ({M+H]").

5 Example 285
(R)-2-Chloro-6-methyl-N-(4-(morpholin-2-yhphenyDisonicotinamide hydrochloride

cl
N el
| H
2 N
I W@\(OJ
N
H

The title compound was obtained in analogy to Example 29 using (R)-tert-butyl
2-{4-ammophenyl)ymorpholine-4-carboxylate (Prepared in Example 207-Steps a-d)
10 instead of (RS)-tert-butyl 3-(4-aminophenyDpyrrolidine-1-carboxylate, 2-chloro-6-
methylpyridine-4-carboxylic acid (CAS- 25462-85-5) instead of (R)-2-phenylpropionic
acid and HBTU instead of TBTU (17 h at rt), White solid. MS (ISP): 332.1 ((M+H]".

Example 286
15 (S)-2-Chloro-6-methyl-N~(4-(morpholin-2-yl)phenylisonicotinamide hydrochloride

QTN\@'E:)

H

The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-
aminophenyl)ymorpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)-

20 tert-butyl 3~(4-aminophenylypyrrolidine-1-carboxylate, 2-chloro-6-methylpyridine-4-carboxylic
acid (CAS- 25462-85-5) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17
h at rt). White solid. MS (ISP): 332.1 ((M+H] .

Example 287
25 (RS)-N-(4-(Morpholin-2-yhphenyl)-1-(pyrimidin-4-yl)piperidine-4-carboxamide
dihydrochloride



0,0002 0.0013 48 -/ 155 0.0107/ 263 0.0152/ 0.6132 0.0009 0.0011 49 -/ 156 0.1528/ 264 0.2974/
1.6848 0.002

WO 2011/676678 PCT/EP2010/070045

-156-

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

L

aminophenylpyrrohdine-1-carboxylate, 1-(pyrimidin-4-yhpiperidine-4-carboxylic acid
hydrochloride (CAS-712261-81-9) instead of (R)-2-phenylpropionic acid and HBTU instead of
TBTU (17 h at rt). Off-white solid. MS (ISP): 368.2 ((M+H] ).

Example 288
10 . (RS)-N-(4-(Morphelin-2-yljphenyl)-2-(pyrazin-2-vi)thiazole-4-carboxamide
hydrochloride

- b
N

"N
\_&:N
O Otoj

N

H

The title compound was obtained in analogy to Example 29 using (RS)-tert~
butyl 2-{(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of
15 (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2-(pyrazin-2-ylthiazole-4-
carboxylic acid (CAS-115311-44-9) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at rt). Yellow solid. MS (ISP): 368.2 ((M+H]").

Example 289
20 (8)-N-(4-(Piperidin-3-yl)phenyl)-6-propynicotinamide



0.0143 50 -/ 157 0.1418/ 265 0.0209/ 0.1217 0.0007 0.0059 51 -/ 158 0.0326/ 266 0.0163/ 0.0985
0.0014 0.0012 52

WO 2011/076678 PCT/EP2016/070045
-157-
The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

aminophenyl)pyrrohdine-1-carboxylate and 6-propylnicotinic acid {CAS 847046-96-2) instead
of (R)-2-phenylpropionic acid. White solid. MS (ISP): 324.4 ([M-+H]").

5
Example 290
(RS- N-(4-(Morphefin-2-yh)phenyl}-2-(pyrimidin-2-ylythiazole-4-carboxamide
hydrochloride
N
<\NJ¥
=N
! ©Toj
N
H
10

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-

aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

aminophenyl)pyrrolidine-1-carboxylate, 2-(pyrimidin-2-yl)thiazole-4-carboxylic acid (CAS-

1014631-26-5) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at 1t),
15 Light brown solid. MS (ISP): 368.2 ((M+H]").

Example 291
(RS)-1-(4-(Morpholin-2-yhphenyl)-3-(4-(trifluoremethylyphenyl)urea
hydrochloride
H H
NYN
C 7

=

20

a) (RS)-tert-Butyl 2-(4-(3-(4-{trifluoromethyl)phenylureido)phenylymorpholine-4-carboxylate
{RS)-tert-Butyl 2-(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) (400 mg;
1.44 mmol), 4-(triftuoromethyl)phenyl isocyanate (CAS-1548-13-6) (336 mg; 1.8 mmol) and

25  tricthylamine (182 mg; 1.8 mmol) were dissolved in DMF (13.3 ml) and stirred at 70°C for 17 h.

After cooling down to 1t the reaction mixture was poured into water, extracted twice with ethyl



0.0017/ 159 6.3782/ 267 0.0476/ 0.0109 0.6298 0.0011 53 0.0016/160 0.0851/ 268 0.002/ 0.0053
0.0046 0.0024 54 0.0021/ 161 0.0403/

WO 2011/076678 PCT/EP2O10/070045

-158-

acetate, washed with water and brine, dried over magnesium sulfate and concentrated in vacuo.
The residue was purified by siticagel chromatography (90 g silicagel; heptane/ethyl acetate 1:1)
affording 433 mg of a light yellow solid. MS (ISP): 410.2 mg ([M-+H] -tert-butyl).

5 by (RS)»-1-(4-(Morphelin-2-yliphenyl)-3-(4-(trifluoromethylphenylures hydrochloride
(RS)-tert-Butyl 2-(4-(3-(4-(trifluoromethyl)phenylureido yphenylymorpholine-4-carboxylate
(167 mg; 0.359 mmol) was dissolved in dioxane (1 ml), treated with 4 M HCl in dioxane (1.35

ml; 5.4 mmol) and stirred for 2 h at rt. The resulting suspension was filtered-off and washed with
diethyl ether, affording 74 mg white solid. MS (I1SP): 366.1 ([M+H]").
10
Example 292
(RS)- 1-(4-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyhurea hydrochloride

[of@“zr“\@\

15 The title compound was obtained in analogy to Example 291 using 4-chloropheny! isocyanate
(CAS- 104-12-1) instead of 4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6). Light brown
solid. MS (ISP): 332.2 ([M-+H]").

Example 293
20 (RS)-1-(4-(Merpholin-2-y)phenyl)-3-p-tolylurea hydrochloride

[oj@r“zr“\@\

The title compound was obtained in analogy to Example 291 using p-tolyl isocyanate
(CAS-374675-64-6) instead of 4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6).
White solid. MS (ISP): 312.1 ((M+HT).
25
Example 294
(RS)-2-Methyl-N-(4-(morpholin-2-yl)phenyl}isonicotinamide dihydrochleride



269 0.0099/ 0.0152 0.0101 0.003 55 0.0048/ 162 0.2312/ 270 0.0049/ 0.0745 0.0092 10.0045 56
0.0008/ 163 0.0573/ 271 0.0067/
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The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
anﬁnophenyi)morpholme~4~oarboxy]ate (CAS-1002726-96-6} instead of (RS)-tert-butyl 3—(4;

5 aminophenyl)pyrrolidine-1-carboxylate, 2-methylisonicotinic acid (CAS- 4021-11-8) instead of
(R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). Light yellow solid. MS
(ISP): 298.4 ([MHH]Y. |

Example 295
(RS)-2,6-Dimethyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide dihydrochioride

N/
| H
T N
! \Q\EOJ
N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 2,6-dimethylisonicotinic acid (CAS-54221-93-1)

10

15 mstead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at 1t). Yellow solid. MS
(ISP): 312.4 ((M+H]").

Example 296
(RS)-2-(1-Methyl-1H-pyrazol-4-yI}-N~(4-(morpholin-2-yliphenyl)thiazole-4-

20 carboxamide hydrochloride

Y

N™ %
N y
8\%%11“’
i @To]
N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl



0.0018 0.0121 0.004 57 0.0055/ 164 0.0871/ 272 0.0214/ 0.0005 0.0121 0.0169 58 0.0007/ 165
0.1256/ 273 0.0343/ WO 2011/076678PCTIEP2010/070045
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3-(4-aminophenyl)pyrrolidine- 1-carboxylate, 2-(1-methyl-1H-pyrazol-4-ythiazole-4-
carboxylic acid (CAS-1152605-07-6) instead of (R)-2-phenyipropionic acid and HBTU
instead of TBTU (17 h at rt). White solid. MS (ISP): 370.2 ((M+H]").

5 Example 297
(S)-6-Ethyl-N-(4-(piperidin-3-y)phenyl)nicotinamide

=

|

H
N N
r Q.

The title compound was obtained in analogy to example 29 using (S)-tert-butyl 3-(4-
aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-

10 aminophenyl)pyrrolidine-1-carboxylate and 6-ethylnicotinic acid (CAS 802828-81-5) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 310.4 ((M+H]").

Example 298
(RS)- 4-Methyl-N-(4-(morpholin-2-yDphenyl}-2~(pyrazin-2-ylthiazole-5-
15 carboxamide hydrochloride

/7

N N

7 =3
(] \©\[Oj
N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-buty! 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl
3-(4-aminophenyhpyrrolidine-1-carboxylate, 4-methyl-2-(pyrazin-2-ylithiazole-5-

20 carboxylic acid (CAS-216959-92-1) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at 1t). Yellow solid. MS (ISP): 382.4 ([M+H] ).

Example 299
{RS)-N~(4-(Morpholin-2-yDphenyl)-1-phenyl-1H-pyrazole-3-carboxamide
25 hydrochioride



-180- 0.0022 0.0411 0.008 59 0.0256/ 166 0.3936/ 274 2.5115/ 0.0014 0.0212 0.0174 60 2.826/
167 0.0271/ 275 0.0082/

WO 2011/076678 PCT/EP2010/070045
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The title compound was obtained in analogy to Example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl
3-(4-amnophenyl)pyrrolidine-1-carboxylate, 1-phenyl-1H-pyrazole-3-carboxylic acid

5 (CAS-4747-46-0) instead of (R)-2-phenylpropionic acid and HBTU instecad of TBTU
(17 h at 1t). Off-white solid. MS (ISP): 349.2 ((M+H]").

-161-

_ Example 300
(RS)-2-Ethoxy-N-{(4-(morpholin-2-yhphenyDhisonicotinamide hydrochloride

»
go

The title compound was obtained in analogy to Exampie 29 using (RS)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-
aminophenyljpyrrolidine-1-carboxylate, 2-cthoxyisonicotinic acid {(CAS- 91940-86-2) instead of
15 (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). Light yellow solid. MS
(ISP): 328.2 (M+H].
Example 301
{S)-4-Chloroe-2-iodo-N-(4-(morpholin-2-yl)phenyl}benzamide

20  The title cornpound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-
bromophenylymorpholing-4-carboxylate (example 208b) instead of (RS)-tert-butyl 2-(4-
bromophenyl)ymorpholine-4-carboxylate and 4-chloro-2-iodo-benzamide (CAS 942319-20-2)



0.0457 0.0048 0.0036 61 0.0172/'168 0.6078/ 276 0.0558/ 0.0033 0.0026 0.0008 62 0.0278/ 169
0.0607/ 277 0.0472/ 0.0046 0.0027

WO 20131/076678 BPCT/EP2016/070045
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instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 445.0
([{TCIM+HET, 443.0 (°CUMHHT.

Example 302
5 (RS)-1-(6-Chloropyridin-3-yi)-3-(4-(morpholin-2-yl)phenyl)urea hydrochloride

H H
J/@V NTNU
O ] | e
[ N ol
N
H

The title compound was obtained in analogy to Example 291 using 2-chloro-5-
isocyanatopyridine (CAS-125117-96-6) instead of 4-(trifluoromethyl)phenyl isocyanate
(CAS-1548-13-6). Orange solid. MS (ISP): 333.3 ((M+H]").
10
Example 303
(RS)-1-(3-Chlorophenyl)-3-(4-(morpholin-2-ylyphenylurea hydrochloride

[O j/©/ﬂ\g,ﬂ\©/a

15 The title compound was obtained in analogy to Example 291 using 3-chlorophenyl isocyanate
(CAS- 2909-38-8) instead of 4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6). Light grey
solid. MS (ISP): 332.1 ([M+H]).

Example 304
20 (RS)- 1-(4-(Morphelin-2-yhHphenyl}-3-m-tolylurea hydrochloride

EGJQ%“U

The title compound was obtained in analogy to Example 291 using m-tolyl isocyanate
(CAS-621-29-4) instead of 4-(trifluoromethyl)phenyl 1socyanate (CAS-1548-13-6).
Light grey solid. MS (ISP): 312.4 ((M+H]").

25



0.0036 63 0.0837/ 170 0.234/ 278 0.8286/ 0.1743 0.0158 0.0118 64 0.1241/ 171 0.1978/ 279
0.1463/ 0.0215 0.0101 0.0044

WO 2011/676678 PCT/EP2010/076045
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Example 305
(RS)-1-(2-Chlorophenyl)-3-(4-(morpholin-2-yi)phenyljurea hydrochloride

w
o ©

The title compound was obtained m analogy to Example 291 using 2-chlorophenyt
5 isocyanate (CAS-3320-83-0) instead of 4-(trifluoromethylphenyl isocyanate (CAS-
1548-13-6). Light grey solid. MS (ISP): 332.2 ([M+H]").

Example 306
(RS)-1-(4-Methylbenzyl}-3-(4-(morpholin-2-vl)phenylyurea hydrochloride

[O rg\m\/@/

The title compound was obtained in analogy to Example 291 using 4-methylbenzyl isocyanate
(CAS- 56651-57-1) instead of 4-(trifluoromethyl)pheny! isocyanate (CAS-1548-13-6). Light
brown solid. MS (ISP): 326.3 ((M+H]").

10

15
Example 307
(RS)-1-cyclohexyl-3-(4~(morpholin-2-v)phenyDurea hydrochloride

OTC

20  The title compound was obtaimed in analogy to Example 291 using cyclohexyl isocyanate (CAS-
3173-53-3) instead of 4-(trifluoromethyl)phenyl 1socyanate (CAS-1548-13-6), Off-white solid.
MS (ISP): 304.3 ([M+HT.

Example 308
25 (S)-N-(4-(1,4-Oxazepan-2-y)phenyl)-3-chlorobenzamide hydrochloride



65 0.1249/ 172 0.1126/ 280 0.0172/ 0.3523 0.0077 0.0069 66 0.137/ 173 0.8235/ 281 0.0128/1
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a) (8)-3-(2-Hydroxy-2-{4-nitrophenyDethvlamino)propan-1-ol

K\/NH

(S)-2-(4-nitrophenyloxirane (5 g, 30.3 mmol, CAS 78038-42-3) was mixed with isopropanol
(2.33 ml}, and 3-ammopropan-1-0l1(2.27 g, 2.3 ml, 30.3 mmol} was added. The yellow
suspension was stirred for 17 hours at room temperature. The reaction mixture was quenched by
addition of 150 ml of brine. A mixture of dichloromethane and methanol (9:1, 200 ml) was
added, the organic layer was separated and the aqueous phase was extracted twice with
dichloromethane / methanol (9:1). The organic layer was dried over MgSOQy and evaporated to
give a brown solid which was re-crystallised from ethyl acetate / heptane / TBME to yield (S)-3-
(2-hydroxy-2-(4-nitrophenyl)ethylamino)propan-1-01 {2.74 g, 38%) as light yellow solid MS
(ISPY: 241.2 ([M+HT).

by (S)tert-Butvl 2-hvdroxy-2-(4-nitrophenvhethvi(3-hvdroxvpropyvDearbamate

(S)-3-(2-Hydroxy-2-(4-nitrophenyl)ethylamino )propan-1-ol (2.4 g, 10 mmol) was suspended in 8
ml of dichloromethane. A solution of di-tert-butyl dicarbonate (2.18 g, 10 mmol) in 5 ml
dichloromethane was added dropwise and the reaction mixture was stirred at room temperature
for 2 hours. The mixture was washed with water, the organic layer was washed with brine, dried
over MgSO; and evaporated. The solid was stirred in a mixture of heptane and ethyl acetate and
filtered off to yicld (S)-tert-buty! 2-hydroxy-2-(4-nitrophenylethyl(3-hydroxypropyljcarbamate
(2.1 g, 62%) as light yellow solid MS (ISP): 241.3 (100%, [M-BOC+H]"), 341.1 (20%, [M+H]").

¢) {S)tert-Butyl 2-(4-nitropheny!)-1.4-oxazepane-4-carboxvlate

(S)-tert-Butyl 2-hydroxy-2-(4-nitrophenyl)ethyl(3-hydroxypropyl)carbamate (2 g, 5.88 mmol)
was dissolved in TBME (8.2 ml) and triphenylphosphine (1.85 g, 7.05 mmol) was added. A thick
white suspension was obtained. Diisopropyl diazodicarboxylate (DIAD, 1.52 g, 1.46 mi, 7.05
mmol) was slowly added (the solids dissolved) and the mixture was stirred at room temperature
for 17 hours. The white solid formed during the reaction was filtered and the filtrate was
evaporated. The crude material was purified by flash chromatography (silica gel, heptane/ethyl
acetate, gradient from 90:10 to 80:20) to give (S)-tert-butyl 2-(4-nitrophenyl)-1,4-oxazepane-4-
carboxylate (369 mg, 20%) as light yellow oil, which was used directly for the next step.
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d) (S)-tert-Butyl 2-(4-aminophenyl)-1.4-oxazepane-4-carboxvlate

(S)-tert-Butyl 2-(4-nitrophenyl)- 1 ,4-oxazepane-4-carboxylate (0.36 g, 1.12 mmol) was dissolved
in methanol (4 ml) and palladium on carbon (10%, 35.7 mg, 33.5 umol) was added. After
evacuation, the reaction mixture was stirred at room temperature under under an atmosphere of
hydogen for 45 min. The catalyst was filtered off and the filtrate was evaporated to give (8)-tert-
butyl 2-(4-aminophenyt)-1,4-oxazepane-4-carboxylate (288 mg, 88%) as light yellow oil. MS
(ISPY: 193.3 (100%, [M-BOC+H]™), 293.3 (3%, [M+H]").

&) (S)-tert-Butyl 2-(4-{3-chlorobenzamidophenvh-1,4-0xazepane-4-carboxvlate

In a 250 ml round-bottomed flask, (S)-tert-butyl 2-(4-aminophenyl)-1,4-oxazepane-4-
carboxylate {106 mg, 0.36 mmol), 3-chlorobenzoic acid (74 mg, 0.47 mmol), N-
methylmorpholine (110 mg, 120 ul, 1.09 mmol) and HBTU (206 mg, 0.544 mmol) were
combined with tetrahydrofuran (5 ml) to give a light yellow suspension. The reaction mixture
was stirred at room temperature for 17 h. The reaction suspension was poured into water (100 mi)

and extracted twice with ethyl acetate. The organic layers were dried (MgSQy), filtered and

concentrated in vacuo. The residue was purified by column chromatography (Si0;; gradient:
heptane/EtOAc) to give (S)-tert-butyl 2-(4-(3-chlorobenzamido)phenyl)-1,4-oxazepane-4-
carboxylate (143 mg, 92%) as a light brown gum. MS (ISP): 431.3 ([ £°CM+H]"), 4333
({7CM+H]).

-N-(4-(1,4-Oxazepan-2-yl)phenyl)-3-chlorobenzamide hydrochloride
(S)-tert-butyl 2-(4-(3-chlorobenzamido)phenyl)-1,4-oxazepane-4-carboxylate (0.14 g, 0.325

mmol) was dissolved in dioxane (5 ml} and a solution of HCl in dioxane (4 M, 1.22 ml, 4.87

mmol) was added. The reaction mixture was stirred at 60 °C overnight. The solvent was
evaporated and the residue was dissolved in ethanol. After sonication and heating a light yellow
suspension was obtained. The solid was filtered and dried in vacuo at 60 °C to afford (S)-N-(4-
(1,4-oxazepan-2-yl)phenyl)-3-chlorobenzamide hydrochloride (119 mg) as a light-yellow solid.
MS (ISP): 331.2 ((£PCIM+HTY, 333.3 ([{'CliM+H]D.

Example 309
3-Chloro-N-(4-((28,68)-6-methylmorpholin-2-yl)phenyl)benzamide hydrochloride



284 0.0128/ 0.023 0.001 0.005 1 700.0097/177 0.1143/285 0.0082/ 0.0935 0.0067 0.005

WO 2011/076678 PCT/EP2010/076045
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cl
The title compound was obtained in analogy to example 308 using (R)-1-aminopropan-2-ol
instead of 3-aminopropanol in step a). Off-white solid. MS (ISP): 331.2 ([ £°CI}M+HT"), 333.3
(TCHMHT).
5 Example 310
6-Chloro-N-(4-((25,6R)-6-methylmorpholin-2-y)phenylnicotinamide hydrochloride

The title compound was obtained in analogy to example 308 using (S)-1-aminopropan-2-ol
instead of 3-aminopropanol in step ). Off-white solid. MS (ISP): 332.2 ([ {*ClyM+H]"), 334.3
10 ({7CoM+HHED). '
Example 311
(R)-1-(4-(Meorpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea hydrochloride

F HTH o
Sl

The title compound was obtained in analogy to Example 291 using (R)-tert-butyl 2-(4-

15  aminophenyl)morpholine-4-carboxylate (Prepared in Example 207-Steps a-d) instead of
(RS)-tert-butyl 2-(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6). Off-
white solid. MS (ISP): 366.1 ((M+H]).

Example 312
20 (S)-1-(4-{Morpholin-2-yhphenyl)-3-(4-(trifluoromethyDphenyljurea hydrochloride



71 -/ 178 0.0032/ 286 0.0222/ 0.0121 0.002 0.0044 72 0.5073/ 179 0.0008/ 287 -/ WO
2011/076678PCT/EP2010/070045 -18 1- 0.1072 0.0022
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The title compound was obtained in analogy to Example 291 using (S)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (Prepared in Example 208-Steps a-d) instead of (RS)-
tert-butyl 2-(4-aminophenylymorpholine-4-carboxylate (CAS-1002726-96-6). Off-white solid.
MS (ISP): 366.1 ([M+HT).
Example 313
(R)-3-Chioro-N-(4-(morpholin-2-yl)benzyl)benzamide hydrochloride

o

Ci 18]

)

Iz

a) (R)-tert-Butyl 2-(4-formylphenyl)morpholine-4-carboxylate:

(R)-tert-butyl 2-(4-bromophenyl)morpholine-4-carboxylate (342 mg, I mmol, Example 207 step
b) in THF (3 ml) was cooled to -74 °C and treated dropwise with n-BuLi (0.938 ml, 1.5 mmol,
1.6 M solution in hexane) and stirred 30 min at -74 °C. DMF (0.5 ml, 1 mmol) was added
dropwise and the mixture was stirred for 2 h at -74 °C and then allowed to warm-up to -10 °C.,
The mixture was then quenched with sat. aqueous ammonium chloride (2 ml) and water (2 ml)
and the resulting mixture was partitioned between water and ethyl acetate. The organic layer was
wagshed with water and brine, dried over magnesium sulfate and concentrated in vacuo. The
residue was purified by flash chromatography (20g SILICYCLE-Silica gel, heptane/Ethal acetate
4:1) leading to 160 mg off-white solid. MS (ISP): 292.3 ({M+H]").

b (R.E hydroxvimino ymethyDphenvDmorpholine-4-carboxvlate:

(R)-tert-butyl 2-(4-formyiphenylymorpholine-4-carboxylate (155 mg, 0.532 mmol) was
dissolved in ethanol (0.9 ml). Molecular sieves 0.3 nm were added followed by
hydroxylamine hydrochloride (74 mg, 1.06 mmol). The reaction mixture was refluxed
for 2 h, cooled down to rt and partitioned between water and dichloromethane. The

organic layer was washed with water and brine, dried over magnesium sulfate and



0.3789 73 0.0056/ 180 0.0507/ 288 0.0278/ 0.0257 0.0131 0.0075 74 0.0049/ 181 0.0663/ 289
0.1433/ 0.0672 0.0027 75

WO 2011/076678 PCT/EP2010/070045
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concentrated in vacuo leading to 159 mg off-white solid which was used in the next step

without further purification.

aminomethylphenyDmorpholine-4-carboxvlate:

5 (RE)tert-butyl 2-(4-((hydroxyimino)Ymethylphenylymorpholine-4-carboxylate (138 mg,
0.45 mmol) was dissolved in methanol (8.2 ml) and hydrogenated over 5% Pd/C (41 mg)
for 1 h. The reaction mixture was filtered off and concentrated in vacuo, dissolved in
ethyl acetate and extracted with 0.5 M ag. HC1 (Z2x1.2 ml}. The combined aqueous layers
were basified with 1 M aq. NaOH to pH 10 and extracted twice with dickloromethane,

10 The combined organic phases were washed with water, dried over magnesium sulfate

and concentrated in vacuo to yicld 63 mg of a colorless oil. MS (I1SP): 293.2 ((M+H]").

d) (R)-3-Chloro-N-(4-(morpholin-2-yl)benzvl)benzamide hydrochloride

The title compound was obtained in analogy to Example 29 using (R)-tert-butyl 2-(4-

i5  (aminomethylphenyl)morpholine-4-carboxylate instead of (RS)-tert-butyl 3-(4-
aminophenyDpyrrolidine-1-carboxylate, 3-chlorobenzoic acid (CAS-535-80-8) instead of (R)-2-
phenylpropionic acid and HBTU instead of TBTU at 60°C (17 h) in DMF instead of THF.
Colorless amorphous solid. MS (ISP): 331.1 (IM-+H]H.

20 Exampie 314
(R)-4-Chioro-N-(4-(morpholin-2-yh)benzyl)benzamide hydrochloride

Q

Ci

C.

J

3l
H
The title compound was obtained in analogy to Example 313 using 4-

chlorobenzoic acid (CAS-74-11-3) instead of 3~chlorobenzoic acid. Colorless

25  amorphous solid. MS (1SP): 331.1 ((M+H]").

Example 315
(R)-6-Chlore-N-(4-(morpholin-2-yhbenzyhnicotinamide hydrochloride



0.0255/ 182 0.0253/ 290 0.0608/ 1.4768 0.0025 0.3236 76 0.1363/ 183 0.0526/ 291 0.0012/ 0.2958
0.0017 77 0.0017/ 184
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The title compound was obtained in analogy to Example 313 using 6-chloronicotinic acid (CAS-

5326-23-8) instead of 3-chlorobenzoic acid. Colorless amorphous solid. MS (ISP): 332.2

5 ([M+HY).
Example 316
(R)-N-(4~-(Morpholin-2-yDbenzy)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochieride
O
%
1L
G
p
10 The title compound was obtained in analogy to Example 313 using 6-(2,2,2-

triflucrocthoxy)nicotinic acid (CAS-159783-29-6) instead of 3-chlorobenzoic acid.
Colorless amorphous solid, MS (ISP): 396.3 ((M+H]".

Example 317
15 (S)-4-Chloro-N-(4-(morpholin-2-y)benzyl}benzamide hydrochloride

o]

O

e

H

Step a) (S)-tert-Butyl 2-(4-formylphenylmorpholine-4-carboxylate:

(S)-tert-Butyl 2-(4-bromophenyl)ymorpholine-4-carboxylate (5 g, 14.6 mmol, Example 208b) in
20  THF (40 ml) was cooled to -74 °C and treated dropwise with n-Buli (13.7 ml, 21.9 mmol, 1.6 M
solution in hexane) and stirred 30 min at -74 °C. DMF (7.3 ml, 14.6 mmol) was added dropwise
(15 min) and the mixture was stirred for 2 h at -74 °C and then allowed to warm-up to -10 °C.
The mixture was then quenched with sat. aqueous ammonium chloride (30 ml) and water (30 ml)

and the resulting mixture was partitioned between water and ethyl acetate. The organic layer was
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washed with water and brine, dried over magnesium sulfate and concentrated in vacuo leading to

4.7 g crude product. MS (ISP): 292.3 (JM-+H] ).

b (S.E)-tert-Butyl 2-(4-((hydroxvimino)ymethvlnhenvDmorpholine-4-carboxviate:

5 (S)-tert-Butyl 2-(4-formylphenyl)morpholine-4-carboxylate (2.2 g, 7.55 mmol) was
dissolved in ethanol (13 ml). Molecular sieves (0.3 nm) were added followed by
hydroxylamine hydrochloride (1.05, 15.1 mmol). The reaction nuxture was refluxed for
2 h, cooled down to rt and partitioned between water and dichloromethane. The organic
layer was washed with water and brine, dried over magnesium sulfate and concentrated

10 in vacuo leading to 1.72 g off-white solid which was used in the next step without
further purification. MS (ISP): 207.2 ((M+H]"-BOC).

c) (S)-tert-Butyl 2-(4-(aminomethyvliphenylymorpholine-4-carboxvlate:

(S,E)-tert-Butyl 2-(4-((hydroxyimino)methyl)phenyl)morpholine-4-carboxylate (1.63 g,

15 5.32 mmol) was dissolved in methanol (25 ml) and hydrogenated over 5% Pd/C (543 mg,
0.255 mmol) for 1 h. The reaction mixture was filtered off and concentrated in vacuo,
dissolved in ethyl acetate and extracted with 0.5 M aq. HCI (2 x 10 mi). The combined
aqueous layers were basified with 1 M aq. NaOH to pH 10 and extracted twice with
dichloromethane. The combined organic phases were washed with water, dried over

20  magnesium sulfate and concentrated in vacuo to yield 991 mg of light yellow viscous oil.
MS (ISP): 293.2 ([M+HT.

d) (S)-4-Chloro-N-(4-{morpholin-2-vl)benzyl)benzamide hydrochloride
The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-

25  (aminomethyl)phenyl)ymorpholine-4-carboxylate instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate, 4-chlorobenzoic acid (CAS-74-11-3) instead of (R)-2-
phenylpropionic acid and HBTU instead of TBTU at 60°C (4 h) in DMF instead of THF. White
solid. MS (ISP): 331.2 ({(M+H]").

30
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Example 318
{S)-3-Chloro-N-(4-(morpholin-2-yl)benzyl)benzamide hydrochloride

o

The title compound was obtained in analogy to Example 317 using using 3-
5 chiorobenzoic acid (CAS-535-80-8) instead of 4-chlorobenzoic acid. Colotless
amorphous solid. MS (ISP): 331.2 ([M+H]").
Example 319
{(S)-6-Chloro-N-(4-(morpholin-2-yhbenzyhnicotinamide hydrochloride

ﬁ/\ﬁ

o S
N
i“uj
10
The title compound was obtained in analogy to Exampie 317 using 6-chloronicotinic acid (CAS-
5326-23-8) instead of 4-chlorobenzoic acid. Colorless amorphous solid. MS (ISP): 332.1
([M+HT").
Example 320
15 (S)-N-(4-(Morpholin-2-vDbenzyD)-6-(trifluoromethyDricotinamide hydrochloride

&

The title compound was obtained in analogy to Example 317 using 6-
(trifluoromethylnicotinic acid (CAS-158063-66-2) instead of 4-chlorobenzoic acid.
Colorless amorphous solid. MS (ISP): 366.2 (IM+H]").

20
Example 321
{R)-N-(4-(Morpholin-2-yl)benzyl)-6-(trifluoromethylnicotinamide hydrochloride
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MNH
Fol
F -
N
F K@Toj

N
H

The title compound was obtained in analogy to Example 313 using 6-
(trifluoromethyl)nicotinic acid (CAS-158063-66-2) instead of 3-chlorobenzoic acid.
Colorless amorphous solid. MS (ISP): 366.1 ((M+H]").

Example 322
3-Chloro-N-{4-((2S,55)-5-methyl-morpholin-2-yI)-phenylj-benzamide hydrochloride

The title compound was obtained in analogy to example 308 using (S)-2-aminopropanol instead
10 of 3-aminopropanol in step a). Off-white solid. MS (ISP): 331.2 ([ {°CLIM+H]"), 333.3
(({7CuM+H]).
Example 323
3-Chioro-N-[4-((28,5R)-5-methyl-morpholin-2-yl}-phenyl}-benzamide hydrochloride
a
“k/NH
e
N
H
CH
Ci
15 The title compound was obtained in analogy to example 308 using (R)-2-aminopropanol instead

of 3-aminopropanol in step a). Off-white solid. MS (ISP): 331.2 ([ {*CLiM+H]"), 333.4
([{"CRM+HT).

The compounds of formula T and their pharmaceutically usable addition salts

20  possess valuable pharmacological properties. Specifically, it has been found that the
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compounds of the present invention have a good affinity to the trace amine associated

receptors (TAARS), especially TAARI,

The compounds were investigated m accordance with the test given hereinafter.

5 Materials and Methods

Construction of TAAR expression plasmids and stably transfected cell lines

For the construction of expression plasmids the coding sequences of human, rat and mouse
TAAR 1 were amplified from genomic DNA essentially as described by Lindemann et al, [14].
The Expand High Fidelity PCR System (Roche Diagnostics) was used with 1.5 mM Mg”" and

10 purified PCR products were cloned into pCR2.1-TOPO cloning vector (Invitrogen) following the
instructions of the manufacturer. PCR products were subcloned into the pIRESneo?2 vector (BD
Clontech, Palo Alto, California}, and expression veciors were sequence verified before

introduction in cell lines.

15 HEK293 cells (ATCC # CRI.-1573) were cultured esserﬁ:ial!y as described by Lindemann et al.
(2005). For the generation of stably transfected cell ines HEK293 cells were transfected with the
pIRESneo2 expression plasmids containing the TAAR coding sequences (described above) with
Lipofectamine 2000 (Invitrogen) according to the instructions of the manufacturer, and 24 hrs
post transfection the culture medium was supplemented with 1 mg/ml G418 (Sigma, Buchs,

20 Switzerland). After a culture period of about 10 d clones were isolated, expanded and tested for
responsiveness to trace amines (all compounds purchased from Sigma) with the cAMP Biotrak
Enzyme immunoassay {EIA) System (Amersham) following the non-acetylation EIA procedure
provided by the manufacturer. Monoclonal cell lines which displayed a stable ECs, for a culture
period of 15 passages were used for all subsequent studies.

25
Radioligand binding assav on rat TAARI

Membrane Preparation and Radicligand Binding.

HEK-293 cells stably expressing rat TAAR1 were maintained at 37 °C and 5% CO, in DMEM
high glacose medium, containing fetal calf serum (10%, heat inactivated for 30 min at 56 °C),

30 penicillin/streptornyein (1%), and 375 ug/ml geneticin (Gibeo). Cells were released from culture
flasks using trypsin/ EDTA, harvested, washed twice with ice-cold PBS (without Ca’™ and Mg*"),
pelleted at 1’000 rpm for 5 min at 4 °C, frozen and stored at -80 °C. Frozen pellets were
suspended in 20 mi HEPES-NaOH (20 mM, pH 7.4) containing 10 mM EDTA and homogenized
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with a Polytron (PT 6000, Kinematica) at 14’000 rpm for 20 s. The homogenate was centrifuged
at 48’000 x g for 30 min at 4 °C. Subsequently, the supernatant was removed and discarded, and
the pellet resuspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing 0.1 mM EDTA
using the Polytron (20 s at 14’000 rpm). This procedure was repeated and the final pellet
resuspended in HEPES-NaOH containing 0.1 mM EDTA and homogenized using the Polytron.
Typically, aliquots of 2 ml membrane portions were stored at -80 °C. With each new membrane
batch the dissociation constant (Kd) was determined via a saturation curve. The TAAR1
radioligand ? [H}-(S)-4-[(ethyl-phenyl-amino }-methyl]-4,5-dihydro-oxazol-2-ylamine (described
in WO 2008/098857) was used at a concentration equal to the calculated Kd value, that was
usually around 2.3 nM, resulting in the binding of approximately 0.2% of the radioligand and a
specific binding representing approximately 85% of the total binding. Nonspecific binding was
defined as the amount of * [Hi-(S)-4-{{ethyl-phenyl-amino )-methyl]-4,5-dihydro-oxazol-2-
ylamine bound in the presence of 10 uM unlabeled ligand. All compounds were tested at a broad
range of concentrations (10 pM to 10 uM) in duplicates. The test compounds (20 ul/well) were
transferred into a 96 deep well plate (TreffLab), and 180 pl of HEPES-NaOH (20 mM, pH 7.4)
containing MgClz (10 mM) and CaCl, (2 mM) (binding buffer), 300 ul of the radioligand *[H]}-
(S)-4-[(ethyl-phenyl-amino)-methyi]-4,5-dihydro-oxazol-2-ylamine at a concentration of 3.3 x
Kd in nM and 500 ul of the membranes (resuspended at 50 pg protein per ml) added. The 96
deep well plates were incubated for 1 hr at 4 °C. Incubations were terminated by rapid filtration
through Unifilter-96 plates (Packard Instrument Company) and glass filters GF/C (Perkin Elmer)
presoaked for I hr in polyethylenimine (0.3%) and washed 3 times with I ml of cold binding
buffer. After addition of 45 ul of Microscint 40 (PerkinElmer) the Unifilter-96 plate was sealed
and after 1 hr the ratioactivity counted using a TopCount Microplate Scintillation Counter

(Packard Instrument Company).

Radiolicand binding assav on mouse TAARI

Membrane Preparation and Radioligand Binding.

HEK-293 cells stably expressing mouse TAAR1 were maintained at 37 °C and 5% CQO;in
DMEM high glucose medium, containing fetal calf serum (10%, heat inactivated for 30 min af
36 °C), penicillin/streptomycin (1%), and 375 pg/ml geneticin (Gibeo). Cells were released from
culture flasks using trypsin/ EDTA, harvested, washed twice with ice-cold PBS (without Ca*”
and Mg "), pelleted at 1°000 rpm for 5 min at 4 °C, frozen and stored at -80 °C. Frozen pellets
were suspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing 10 mM EDTA and
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homogenized with a Polytron (PT 6000, Kinematica) at 14000 rpm for 20 s. The homogenate
was centrifuged at 48’000 x g for 30 min at 4 °C. Subsequently, the supernatant was removed
and discarded, and the pellet resuspended in 20 ml HEPES-NaOH (20 mM, pH 7.4) containing
0.1 mM EDTA using the Polytron (20 s at 14’000 rpm). This procedure was repeated and the
5 final peliet resuspended in HEPES-NaOH containing 0.1 mM EDTA and homogenized using the

Polytron. Typically, aliquots of 2 ml membrane portions were stored at -80 °C. With each new
membrane batch the dissociation constant (Kd) was deterrmined via a saturation curve. The
TAARI radioligand *[H]-(8)-4-[(ethyl-phenyl-amino)-methyl]-4,5-dihydro-oxazol-2-ylamine
(described in WO 2008/098857) was used at a concentration equal to the calculated Kd value,

10 that was usually around 0.7 nM, resulting in the binding of approximately 0.5% of the
radioligand and a specific binding representing approximately 70% of the total binding.
Nonspecific binding was defined as the amount of *[H]-(S)-4-[(ethyl-phenyl-amino)-methyl)-
4,5-dihydro-oxazol-2-ylamine bound in the presence of 10 uM uniabeled ligand. All compounds
were tested at a broad range of concentrations (10 pM to 10 uM) in duplicates. The test

15  compounds (20 pl/well) were transferred into a 96 deep well plate (TreffLab), and 180 pl of
HEPES-NaOH (20 mM, pH 7.4) containing MgClz (10 mM) and CaCl;, (2 mM) (binding buffer),
300 pl of the radioligand “TH]-(S)-4-[(ethyl-phenyl-amino)-methyl]-4,5-dihydro-oxazol-2-
ylamine at a concentration of 3.3 x Kd in nM and 500 ul of the membranes (resuspended at 60
ng protein per ml) added. The 96 deep well plates were incubated for 1 hr at 4 °C. Incubations

20 were terminated by rapid filtration through Unifilter-96 plates (Packard Instrument Company)
and glass filters GF/C (Perkin Elmer) presoaked for 1 hr in polyethylenimine (0.3%) and washed
3 times with 1. ml of cold binding buffer. After addition of 45 pl of Microscint 40 (PerkinElmer)
the Unifilter-96 plate was sealed and after 1 hr the ratioactivity counted using a TopCount

Microplate Scintillation Counter (Packard Instrument Company).

25 The preferred compounds show a Ki value (uM) in mouse or rat on TAAR1 in the range

of <0.01 uM as shown in the table below.

Example Ki (pM) Example Ki(pM) | Example | Ki (M)}
mouse/rat mouse/rat mouse/rat
1 0.0056/ 109 0.0017/ 216 0.0176/
0.0072 0.0176 0.0012
2 (.0006/ 110 0.0021/ 217 0.3346/
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0.001 0.0375 0.0941
3 0.0013/ 111 0.0349/ 218 0.0872/
0.0016 0.0382 0.0087
4 0.0189/ 112 0.2107%/ 219 0.0059/
0.0837 0.0018 0.0031
5 0.0015/ 113 0.0095/ 220 | 0.0435/
0.0027 0.004 0.0024
6 0.0032/ 114 0.083¢6/ 221 0.005/
0.0295 0.0074 0.0037
7 0.0028/ 115 0.3199/ 222 0.0037/
0.0036 0.0118 0.0033
8 0.0015/ 116 0.0608/ 223 0.0016/
0.0044 0.0014 0.0018
9 ~f 117 0.0531/ 224 0.051/
11128 0.0029 0.0029
10 -/ : 118 0.1305/ 225 0.0189/
0.3092 0.0081 0.0006
11 0.0065/ 119 0.0365/ 226 0.0555/
0.0315 0.0018 0.001
12 -/ 120 0.0004/ 227 0.1773/
0.2899 0.0013 0.0012
13 0.008/ 121 0.0005/ 228 0.1992/
0.0995 0.0004 0.0608
14 -/ 122 0.0003/ 229 0.0218/
0.6449 0.0011 0.0019
15 0.0021/ 123 0.0014/ 230 0.0997/
0.0081 0.0022 0.0016
16 0.0007/ 124 0.0013/ 231 0.0043/




92 0.0238/ 199 1.1582/ 307 0.0778/ 0.0238 0.2381 0.0305 93 0.04/ 200 0.0039/ 308
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177-
0.0043 0.0036 0.0014
17 0.0083/ 125 0.0003/ 232 0.1499/
0.0363 0.0007 0.0317
18 0.0011/ 126 0.0019/ 233 0.0008/
0.0036 0.0022 0.0014
19 0.0035/ 127 0.0006/ 234 0.0217/
0.0189 0.002 0.001
20 0.0005/ 128 0.0003/ 235 0.0334/
0.0077 0.0003 0.0006
21 -/ 129 0.004/ 236 0.2143/
0.3591 0.0062 0.0014
22 0.5263/ 130 0.0017/ 237 0.0677/
2.3697 0.0169 0.0008
23 0.0022/ 131 0.0208/ 238 1.1185/
0.0025 0.0219 0.0056
24 0.0164/ 132 9.9919/ 239 0.0396/
0.0497 0.1406 0.0085
25 0.3195/ 133 1.5228/ 240 0.0146/
0.0758 0.0174 0.0009
26 0.0112/ 134 2.0573/ 241 1.5546/
0.0279 0.1057 0.116
27 0.0013/ 134 2.0573/ 2472 0.037/
0.0015 0.1057 0.0089
28 0.4336/ 135 1.2658/ 243 2.1198/
0.4733 0.0134 0.0062
29 0.1024/ 136 0.1529/ 244 0.2679/
0.0501 0.0008 0.0049
30 0.053/ 137 0.0062/ 245 0.0649/
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0.0722 0.0015 0.0063
31 0.0017/ 138 0.035/ 246 0.0151/
0.0613 0.0059 0.0012
32 0.0005/ 139 0.0158/ 247 -/
0.0858 0.0051 0.0677
33 0.0006/ 140 0.2452/ 248 0.1884/
0.0545 0.0358 0.0143
34 0.0269/ 141 0.0201/ 249 0.0025/
0.2136 0.0024 0.0024
35 0.0163/ 142 0.0126/ 250 0.2879/
0.078 0.0004 0.0056
36 -/ 143 0.0054/ 251 0.4798/
0.3235 0.0006 0.0054
37 0.0556/ 144 0.0188/ 252 0.0783/
0.0114 0.0011 0.0044
38 0.0407/ 145 0.0227/ 253 0.3599/
0.0606 0.0013 0.0035
39 0.0007/ 146 0.0268/ 254 2.8174/
0.0139 0.001 0.7255
40 -/ 147 0.001/ 255 5.1005/
0.5218 - 0.4278
4] -/ 148 0.0393/ 256 1.166/
2.9809 0.0049 0.012
42 0.0033/ 149 0.0011/ 257 0.7857/
0.0354 0.001 0.004
43 0.0041/ 150 0.002/ 258 0.0225/
0.0242 0.0004 0.0062
44 0.0013/ 151 0.011/ 259 0.044/
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0.0022 0.0008 0.0009
45 0.0131/ 152 0.0086/ 260 0.016/
0.0077 0.0003 0.0012
46 0.0011/ 153 0.0715/ 261 0.0027/
0.0011 0.0005 0.0015
47 0.0019/ 154 0.0082/ 262 0.0052/
0.0048 0.0002 0.0013
48 -/ 155 0.0107/ 263 0.0152/
0.6132 0.0009 0.0011
49 -/ 156 0.1528/ 264 0.2974/
1.6848 0.002 0.0143
50 -/ 157 0.1418/ 265 0.0209/
0.1217 0.0007 0.0059
51 -/ 158 0.032¢/ 266 0.0163/
0.0985 0.0014 0.0012
52 0.0017/ 159 6.3782/ 267 0.0476/
0.0109 0.6298 0.0011
53 0.0016/ 160 0.0851/ 2068 0.002/
0.0053 0.0046 0.0024
54 0.0021/ 161 0.0403/ 269 0.0099/
0.0152 0.0101 0.003
55 0.0048/ 162 0.2312/ 270 0.0049/
0.0745 0.0092 0.0045
56 0.0008/ 163 0.0573/ 271 0.0067/
0.0018 0.0121 0.004
57 0.0055/ 164 0.0871/ 272 0.0214/
0.0005 0.0121 0.0169
58 0.0007/ 165 0.1256/ 273 0.0343/
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0.0022 0.0411 0.008
59 0.0256/ 166 0.393¢6/ 274 2.5115/
0.0014 0.0212 0.0174
60 2.826/ 167 0.0271/ 275 0.0082/
0.0457 0.0048 0.0636
61 0.0172/ 168 0.6078/ 276 0.0558/
0.0033 0.0026 0.0008
62 0.0278/ 169 0.0607/ 277 0.0472/
0.0046 0.0027 0.0036
63 0.0837/ 1760 0.234/ 278 0.8286/
0.1743 0.0158 0.0118
64 0.1241/ 171 0.1978/ 279 0.1463/
0.0215 0.0101 0.0044
65 0.1249/ 172 0.1126/ 280 6.0172/
0.3523 0.0077 0.0069
66 0.137/ 173 0.8235/ 28] 0.0128/
0.6447 0.0218 0.0014
67 0.4987/ 174 0.437/ 282 0.2429/
0.0555 0.0159 0.0048
68 0.1466/ 175 0.0473/ 283 0.006/
0.102 0.0027 0.0059
69 0.0048/ 176 0.0253/ 284 0.0128/
0.023 0.001 0.005
70 0.0097/ 177 0.1143/ 285 0.0082/
0.0935 0.0067 0.005
71 -/ 178 0.0032/ 286 0.0222/
0.0121 0.002 0.0044
72 0.5073/ 179 0.0008/ 287 -/
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0.1072 0.0022 0.3789
73 0.0056/ 180 0.0507/ 288 0.0278/
0.0257 0.0131 0.0075
74 0.0049/ 181 0.0663/ 289 0.1433/
0.0672 - 0.0027
75 0.0255/ 182 0.0253/ 290 0.0608/
1.4768 0.0025 0.3236
76 0.1363/ 183 0.0526/ 291 0.0012/
0.2958 - 0.0017
77 0.0017/ 184 0.1529/ 202 0.001/
0.0238 - 0.001
78 0.0067/ 183 0.0333/ 293 0.0074/
0.0466 0.0026 ‘ 0.0014
79 0.0075/ 186 0.0486/ 294 1.1756/
0.0924 0.0027 0.0226
{0 0.0035/ 187 o 295 0.2349/
0.7418 0.0123 1.1968&
81 0.0227/ 188 0.1384/ 296 0.0645/
0.0124 0.0055 0.0847
82 0.7131/ 189 0.0343/ 297 0.018/
1.7688 0.0016 0.0044
83 0.002/ 190 0.0501/ 2908 0.0506/
0.012 0.0021 0.0143
84 0.008/ 191 0.011/ 299 0.0022/
0.0381 0.0074 0.0014
85 0.0041/ 192 0.0052/ 300 0.0726/
0.0205 0.0113 0.002
6 0.0051/ 193 0.0406/ 301 0.0509/
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0.1156 0.0034 0.007
87 0.0051/ 194 0.0982/ 302 0.0574/
0.017 ' 0.005 0.0056
88 0.0052/ 195 0.0135/ 303 0.002/
0.1016 0.0022 0.0005
&9 0.0059/ 196 0.0524/ 304 0.0071/
0.006 0.001 0.0012
90 0.0192/ 197 0.0177/ 305 0.0266/
0.0101 0.0016 0.0038
91 0.0039/ 198 0.0147/ 306 0.0266/
0.0223 0.0028 0.0038
92 0.0238/ 199 11582/ 307 0.0778/
0.0238 0.2381 0.0305
93 0.04/ 200 0.0039/ 308 0.2868/
0.1729 0.0022 0.0018
54 0.0601/ 201 0.1133/ 309 0.1159/
0.3787 0.0022 0.0023
95 0.0385/ 202 0.0087/ 310 0.0476/
0.3216 0.0015 0.0108
96 0.0016/ 203 0.0603/ 311 0.0005/
0.0067 0.06014 0.0014
97 0.0038/ 204 0.005/ 312 0.0007/
0.0193 0.0043 0.0011
98 0.0041/ 205 0.0034/ 313 0.547/
0.0114 0.0035 0.0154
99 0.013/ 206 0.0026/ 314 1.8855/
0.0501 0.0011 0.0062
100 0.0036/ 207 0.0525/ 315 1.3506/
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0.0308 0.0042 0.009
101 0.002/ 208 0.0762/ 316 0.2726/
0.0263 0.0044 0.0121
102 0.0108/ 209 0.0078/ 317 -/
0.0894 0.0016 0.0226
103 0.7047/ 210 0.0436/ 318 12909/
0.0646 0.0062 0.0312
104 0.0454/ 211 0.004/ 319 -/
0.0276 0.0009 0.0206
105 0.0296/ 212 2.4986/ 320 -/
0.0135 0.2958 0.0249
106 0.0248/ 213 0.0012/ 321 1.3138/
1.4273 0.001 0.026
107 0.0027/ 214 0.0057/ 322 0.0188/
0.0445 0.0016 0.0017
108 0.0046/ 215 2.8201/ 323 0.0392/
0.0081 2.3101 0.0013

The compounds of formula I and the pharmaceutically acceptable szlts of the compounds of
formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
5 dragées, hard and soft gelatine capsules, solutions, emuisions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in
the form of injection solutions.
The compounds of formula I can be processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or
10 derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as such
carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft
gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and

the like. Depending on the nature of the active substance no carriers are however usually
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required in the case of soft gelatine capsules. Suttable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable carriers for
suppositories are, for exarnple, natural or hardened oils, waxes, fats, semi-liquid or hiquid polyols
and the like.

5 The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt

10 thereof and a therapeatically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula |
and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or
more therapeutically inert carriers.

15 The most preferred indications in accordance with the present invention are those which
include disorders of the central nervous system, for example the treatment or prevention of
depression, psychosis, Parkinson’s disease, anxiety and attention deficit hyperactivity disorder
(ADHD).

The dosage can vary within wide limits and will, of course, have to be adjusted to the

20  individual requirements in each particular case. In the case of oral administration the dosage for
adults can vary from about 0,01 mg to about 1000 mg per day of a compound of general formula
1 or of the corresponding amount of a pharmaceutically acceptable salt thercof. The daily dosage
may be administered as single dose or in divided doses and, in addition, the upper limit can also

be exceeded when this is found to be indicated.

25 Tablet Fermulation (Wet Granuiation)
Item Ingredients mg/tablet
Smg 25 mg 100 mg 500
mg
1. Compound of formula I 5 25 100 500
30 2. Lactose Avhydrous DTG 125 105 30 150
3 Sta-Rx 1500 6 6 6 30
4, Microcrystalline Cellulose 30 30 30 150



0.0592/ 0.0081 2.3101 0.0013 The compounds of formula land the pharmaceutically acceptable
salts of the compounds of fol mula | can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.qg. in the form of tablets,
coated tab|e§’%2%£5&@8§? hard and soft gelatine capsules, solutions, emégi'ggfg%?%'ﬁ@ﬁ‘é%sions. The
administration can, however, also be effected rectgliy,_e.g. in the form of suppositories, or parenterally,
e.g. in the form of injection solutions. The compounds of formula | can be processed with
pharmaceyticallyerbnarganier organic carriers for theyproduction of pharmaceuticaljpreparations.
Lactose, corn starch or 10 derivatives thereof, talc, stearic acids or its salts and the like can be used,
for example, as Jit! carriers for tablets, coated tablets, ](fragees a@hard gel]aﬁ?ne capsﬁi‘és. Suitable
carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid
polyols ar)g the;_like..DeégendgEg on the nature of the active substance no carriers are however usually
WO 2011 ‘ 70045 -184- required in the case of soft gelatine capsules. Suitable
carriers for.the pidtuction Qf2sSlatidAsahgrsyrlapsvais plotfexbwyte, water, polyols, glycerol, vegetable
oil and th_ ]ike_. %’%at?l!ee gl{frlig%sa{% _pp(_)sitories are, for example, natural or hardened oils, waxes,
fats, semi-liquid or fiquid“polyols and the like. 5The pharmaceutical preparations can, moreover,
contain préservali#esshsabllize throswibiiFebe wiligeagmesnemulsifiers, sweeteners, colorants,
flavorants, salts fon yaEing e RsmatieREessmies RutigrssMasking ageptser antioxidants. They can
also contain still other therapeutically valuable substances. Medicaments containing a compound of
formula | or a pharmaceutically acceptable salt 10 thereof and a therapeutically inert carrier are also
an objgct of the present invention, as is a regaas fyrtheikdsaduction, which comprises bringing one
or more compounds of formula' and/or pharmaceutically acceptable acid addition salts and, if desired,
oneorm thi?%ﬁ%q%ﬁgutically valuable substances in@%&?&iﬁcal administration form together
with one or more therapeutically inert carriers. 15The most jeeferreld imdicationginmgccorstiince with the
present in%ention are those which include disorders of the central nervous system, for example the
treatment ogprevention of depression, psychosis, Parkinson's disease, anxiety and attention deficit
hyperactivity disérdepoaBHibjormula IThe dosage can vanbpwithin widé limits a8 will, of &irse, have
to be gdjusted toﬁg}grg&iﬂggyggyal requirements in each pajticular casg. In the;gase of oral
administration the ‘dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a
compouné-of geﬁ:é’ﬁéll $éteula | or of the corresponding ardount of a éﬁarmaced‘t@cally acé’@ptable salt
thereof. The dailyglesage may be administered as single gpse or in givided doggs and, insaddition, the
upper Iimi% can also be exceeded when this is found to be ilndicated.

Magnesium Stearate 2 2 5
Total 200 200 300 600
20
Manufacturing Procedure
1. Mix items 1, 2 and 3 in a snitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.
3. Fill into a suitable capsule.
25

30



25Tablet Formulation (Wet Granulation) Item Ingredients mg/tablet 25 mg 100 mg 500 mg 5 mg
Compound of formula 1 5 25 100 500 2. Lactose Anhydrous DTG 125 105 30 150 3.

— /ng"

Claims

1. Compounds of formula

wherein

R is hydrogen or Cyy-atkyl;

R is {CHy)a-(O)o-heterocycloalkyl, wherein the heterocycloalky! group is optionally
substituted by C,5-alkyl, hydroxy! or halogen;

n isG,1or2;

0 isOorl;

p is0,10r2; |

R? is CFy, cycloalkyl, optionally substituted by Cy.5-alkoxy or halogen, or is xx1dan—2~yl
or is heterocycloalicyl, optionally substituted by heteroaryl,
or is aryl or heteroaryl, wherein the aromatic rings are optionally substituted by one or
two substituents, selected from Cy.z-alkyl, halogen, heteroaryl, hydroxy, CF;, OCF;,
OCH,CF;, OCH;-cycloalkyl, OCH,C(CH, OH)YCH,Ci)}(CH3), S-Cy.y-alkyl,
C\.p-alkoxy, CHy- Cy.y-atkoxy, Cp-alkinyl or cyano, or by-C(O)-phenyl, -O-phenyl,
-O-CH,-phenyl, phenyl or -CHz-phenyl, and wherein the phenyl rings may optionally
be substituted by halogen, ~-C(0O)- Cyy-alkyl, -C(Q)OH or -C{OYO-Cy.p-alkyl,
or the aromatic rings are optionally substituted by heterocycloalkyl,
OCH;-oxetan-3-yl or O-tetrahydropyran-4-yl, optionally substifuted by Cy.7-alkyl;

4 is a bond, -NR’~, <CHaNH-, -«CHR’-, -(CHR")q-0-, -O-(CHR"}4- or ~(CHa)2-;

Y is a bond,

R’ is hydrogen or Cy-alkyl,
R” is hydrogen, Cy.-alkyl, Ci, Cy 7waikoxy,
q is0,1,20r3;

or a pharmaceutically suitable acid addition salt thereof, with the exception of the compounds
2,2, 2-trifluoro-N- [4-(piperidin-4-ylmethyl)-phenyllacetamide,
4-(4-morpholinyl)-N-benzyloxycarbonylaniline
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Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30 30 30 150 WO
2011/076678PCT/EP2010/070045 -185- 5.Magnesium Stearate1111 Total167167167831
Manufacturing Procedure 5 1.Mix items I, 2, 3 and 4 and granulate with purified water. 2.Dry the
granules at 50C. 3.Pass the granules through sCu‘it/éSI%”milling equipment. 4.Add item 5 and mix for

three minyias; SOMRIGSS O 34URI0 RISy LA ISIINSISRIRAS FARSHR ostmiaUon my/capsule 5

mg25 mg mg -
2-(4’-chloro-biphenyl-4-yloxy)-N-(4-piperidin-1-ylmethyl-pheny!)-acetamide
1-(4’chloro-biphenyi-4-yimethyl)-3-(4-piperidin-1-yimethyl-phenyl}-urea
N-{3-(1-methyl-piperidin-4-yloxy)-phenyl}-3-phenyl-propioamide and

3-(4’-chlore-biphenyl-4-yl)-N-(4-piperidin-1-ylmethyl-phenyl)proptonamide.

2, Compounds of formula I according to claim 1, wherein X is NR” and R’ is hydrogen,

3. Compounds of formula I according to claim 2, wherein the compounds are
(R8)-1-(4-Butyl-2-methyl-phenyl)-3-(4-pymolidin-3-yl-phenyl)-urea
1-(3,4-Dichloro-phenyl)-3-[4-(4-methyl-piperazin- 1 -yl)-phenyl}-urca
(RS)—l~(3,4-Dichkoro-phenyl)-ﬂ»—(4~pyrmlidin-3—~yl—phenyi)~urea
(R8)-1-(4-Chloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea
{RS)-1-Phenyt-3-(4-pyrroiidin-3-yi-phenyl)-urea
(RS)-1-(2,4-Dichloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea
(RS)-1-(3-Chloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea
(R8)-1-(4-Pyrrolidin-3-yl-pheny!)-3-(4-trifluoromethyl-phenyl)-urea
(R8)-1-(5-Chloro-pyridin-2-y1}-3-(4-pyrrolidin-3-yi-phenyl}-urea
(RS)-1-(6-Chloro-pyridin-3-y1)-3-(4-piperidin-3-yl-phenyl}-urea
(RS)-1-(5-Chloro-pyridin-2-y1)-3-(4-piperidin-3-yl-phenyl)-ureca
(RS)-1-(5-Chioro-pyridin-2-y1}-3-[4-(2-pyrrolidin-3-yl-ethyl}-phenyl}-urea
(RS)-1-{4-Chloro-phenyl)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urea
(RS)-1-(4-Chloro-phenyl)-3-{4-(2-piperidin-3-yl-ethyl)-phenyl]-urca
(RS)-1-(4-(Morpholin-2-ylyphenyl)-3-(4-(trifluoromethyljphenyljurea
(R8)- 1-(4-Chlorophenyl}-3-(4-(morpholin-2-yl)phenyijurea
(RS)-1-(4-{Morpholin-2-yDphenyl)-3-p-tolylurea
{R$)-1-(6-Chloropyridin-3-y1)-3-(4-(morphotin-2-yliphenyljurea
(R8)-1-(3-Chloropheny!)-3-(4-(morpholin-2-ylyphenylurea
(RS)- 1-(4-(Morphelin-2-ylphenyl)-3-m-tolylurea
(RS)-1 —{Z—Chiorophenyl}n?:-(4-(morphoiiﬁ-z-y!)phenyl)urea
(R)-1-(4-(Morpholin-2-yh)phenyl}-3-(4-(triflucromethy)phenyljurea or
($)-1-(4-(Morpholin-2~-yl)phenyl)-3-(4-(trifluoromethyl)phenylurea.
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mg 1.Compound of formula 1525100500 15 2.Hydrous Lactose159123148 3. Corn Starch25354070 4.
Talc10151025 5. Magnesium Stearatel225 Total200200300600 20 Manufacturing Procedure 1. Mix
items 1, 2 and 3 in a suitable mixer for 30 minutes. 2. Add items 4 and 5 and mix for 3 minutes. 3. Fill
into a suitable capsule. 25 -4 36 - Claims 1. Corﬁ“p’(’;fél%fds of formula wherein Ris hydrogen or

Cyralkyl; . . o
4, Compounds of formula I according to claim !, wherein X is a bond,

5, Compounds of formula ¥ according to claim 4, wherein the compounds are
{R8)-N-(4-Pyrrolidin-3-yl-phenyl)-benzamide
(RS)-4-Chioro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS)-N-(4-Pyrrolidin-3-yi-phenyl)-4-trifluoromethyl-benzamide
{RS)-2,4-Dichloro-N-(4-pyrrelidin-3-yl-phenyl)-benzamide
(R8)-3-Chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(R8)-4-Chloro-N-{4-(L~methyl-pyrrolidin-3-yl}-phenyl}-benzamide
(R3)-4-Chiloro-N-[4-(1-ethyl-pyrrolidin-3-yl)-phenyl]-benzamide
(R8)-4-Chiore-N-{4-(pyrrolidin-3-yloxy)-phenyl}-benzamide
(R8)-5-Chloro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-pheny!}-amide
(RS)-6-Chloro-pyridine-3-carboxylie acid (4-pyrrolidin-3-yl-phenyl)-amide
(RS)-4-Ethogy-N-{4-pyrrolidin-3-yl-phenyl)-benzamide
(R8)-4-Propyl-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS}-4-Ethynyl-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(R8)-4-Cyano-N-(4-pyrrolidin-3-yl-pheny!)-benzamide
(RS)- 3,4-Dichioro-N-(d-pyrrolidin-3-yl-phenyl}-benzamide
4-Chloro-N-(4-piperidin-4-yl-phenyl)-benzamide
(R8)-4-Chloro-N-(4-piperidin-3-yl-phenyl)-benzamide
4-Chloro-N-(4-piperazin-1-vi-phenyi)-benzamide
4-Chiore-N-{4-((3RS,4R8)-4-fluoro-pyrrolidin-3-yi}-phenyl]-benzamide
(R8)-4-Chloro-N-[3-(pyrrolidin-3-yloxy)-phenyl}-benzamide
(R%)-6-Pyrazol-1-y)-N-(4-pyrrolidin-3-yi-phenyl}-nicotinamide
{R8)-6-Chloro-N-(4-piperidin-3-yl-phenyl}-nicotinamide
(R8)-4-Chloro-2-fluore-N-{4-pyrrolidin-3-yl-phenyl}-benzamide
(RS)-5-Chioro-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide
(R8)-4-Chioro-N-[4-{4-methy}-morpholin-2-yl}-phenylj-benzamide
(RS)-Quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
(R8)-Isoquinoline- 1 -carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
{R8)-4-Chloro-pyridine-2-carboxylic acid (4-pytrolidin-3-yl-phenyl)-amide
(R8)-5-Bromo-pyridine-2-carboxylic acid {(4-pyrrolidin-3-yl-phenyl}-amide
(R8)-2-Fluoro-4-methoxy-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-6-(2,2,2-trifluoro-ethoxy)-nicotinamide
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Rlis --,(CH2)-(0)0-heterocycloalkyl, wherein the heterocycloalkyl group is optionally substituted by
C1.2-alkyl, hydroxyl or halogen; iiis 0, 1 or 2; ois O or I; is O, 1 or 2; R2is CF3, cycloalkyl, optionally
substituted by C1.2-alkoxy or halogen, or is indan-2- %é‘l{ is heterocycloalkyl, optionally substituted by
heteroaryl, or is aryl or heteroaryl, wherein the aromatic rings are optionally substituted by one or two

b df OCH2CF3,
oC 2o R S S Ity 127 2 atons,
C1.2-alki(R/b pb eybiooy Nb&fﬁ(@)%ﬂémﬂkmmhmﬂ phenyl, phenyl or -CH2-phenyl, and
wherein t{!@??kf}ﬁlm grsﬂrp@ﬁ @Qﬂﬁw'ib &?@ W halogen, -C(0)- Cyr-alkyl, -C(0)0H or

-C(0)o-C yl, or the aro rngs a tlonal stltuted by heteroeycloalkyl,
00H2-oxékdi-=3- I}ﬂagxzeiﬁe&ﬁanwmw%mimbwanbwwﬂfbsututed by C1..2-alkyl; Xis a bond, -NR*,

-CH2NH K:%'RI s %ﬁi})ml?% pgegg,yj,a nabrdhbR)2deizahgnd; Ris hydrogen or C1.2-alkyl, R” |s

hydrogen Cl.2-alkyl, CF3 [, 2 or 3; or a pharmaceutically suitable acid addition salt thereof, with

the exceéﬁgﬁ%‘ﬁh@@o?n%%‘ﬁﬁ&g %???Fiﬂﬁfbﬁ)wpmr(wpg?fﬁﬁﬁ‘m‘%ﬂmethyl) -phenyHacetamide,

4-(4- mOfB‘@Q}”@Y@)ﬂ%@@D{MW@HMﬂ@@W! #RAyh-benzamide

2-(2,4-dichloro-phenoxy)-N44-(4-methyl erazL ylmet IFa ami e
bRl s ek e T AN

1-(Cchloygsjpharnibré- MUPE(Q%Wﬂﬁﬂmﬂ@ma@hkmhw}mmmwm@ea

gw(fj: (clhl g\gﬁ)}ﬁ%l{%ﬂlﬁy@é&égg%& fﬁﬁ@tﬁ%fpﬁagﬁy%ggzliggmlde 2, Compounds of formula 1

according tbmdammc(m}éfpspemsﬂFgf}»a:m;rai)é)blydmg@ 3. Compounds of formula 1 according to

claim 2, 15 Sompanace As B 2 ightgﬁ%% IR RRSAVH: i 1@%&9

in-3-yl-phienyT urea‘ip( oro-pheny ethyl-pipérazin-"1 -yl)-phenyl]-urea
(RS)-1-(ARSDisHbrshisiiyt)-3t kpyr otcinepyshenpiilerea

(RS)-1-( @l r?’%%&)e%&ﬁ ¥f«§9{lg'11L%f%h&?ﬁ@)iéx)dl{ﬁeﬁlpmdxn 3-yl-phenyl)-amide
(RS)-1-Pheriy1-3-(4-pyrrolidin- enyl)-urea
(RS)-1-(ABSD 1 dhecpHas - w(af?@ﬁr%wm@@}w%ﬁm@éﬂwé)b’iﬁb@%jﬁréi%“hhenyl) 3-(4-pyrrol

idi n-3-yl Wwﬂw&%ﬁéﬁ@ ﬁrﬁ%&@ﬁdﬂﬁkﬁsyﬁrw@&Mk)%%(ﬂq{ﬁélwmm%hﬂjl@w@ urea
(RS)-1- (5 Chloro |d|n 2-y oI|d yl-phenyl)-nrea

(RS) 1. (GGG 4 e L e VLSBT A oparmice
(RS)-1-(5-Chiato- pv(@amruda)psemrmgexgmmsybmmmurea

(RS)-1-(5-Chloro-pyridi 4- yr oI|d l-ethyl)-phenylpurea
(RS)-1- (f %##8?8 g%@%; EA{)F%&% ol #’1 e?ﬁyﬁnp%e)enylkurea (RS)- 1
-(4-Ch 1o{hﬁ)h@@ﬁ)e&%[@{pﬁ%i@ﬁm—&yﬂsmyhyhkwﬂkﬁwnukkbc(ﬁ@)ama,

1(AE4( I\él:?]rl ]g)hen%%{)%%gylr%@](ﬁgﬁ %&%%@%S%%W 1- 4 Morphol

in-2- yOpﬁ&ﬁ)ﬁﬁ)%ﬁbﬁﬁdmﬂéd‘m@)ﬁl@ BrEhibidipyid beszamids - (4-(morpholin-2-yl)phenyOurea
(RS)-1- (?[%2' r%@,@&{}yg:), Biid2(Mosphg Pw%né{lz@nﬁ&yg@éﬁ'iﬁ@(ﬁ@mnyl) -amide

1-(4-(Mo lin-2- 32 pheny0-3-m-tolylurea RS{ hlorophenyl) 3-(4-(morpholin-2-yl)phenyOurea

(R)-1-(4- (%}ﬁhsii @Mﬁéw@éﬁmicﬁﬁm%% eI pRERANERAg Or
(S)-1-(4-Memmbpinryehenyl)3:d-GrifluaemetayhplianuOurea,

(R)-3-Chloro-N-(4-(piperidin-3-yDphenyl)benzamide
3,4-Dichloro-N-{(8)-4-piperidin-3-yl-phenyl}-benzamide
{8)-3-Chloro-N-(4-(piperidin-3-yhphenyl)benzamide
{(RS)-3,4-Dichloro-N-[4-(2-pyrrolidin-2-yl-ethyD-phenyl]-benzamide
(R8)-N~[4-(2-Pyrrolidin-2-yl-ethyl)-phenyl]-4-trifiuoromethyi-benzamide
(RS)-4-Fluoro-N-{4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide
(R$)-3-Chloro-N-[4-(2-pyrrofidin-2-yl-ethyl)-phenyl]-benzamide
(RE)-4-Ethony-N-{4-(2-pyrrolidin-2-yi-ethyl)-phenyl]-benzamide
(R8)-5-Chloro-pyrazine-2-carboxylic acid (4-piperidin-3-yi-phenyl)-amide

AMENDED SHEET



- 4532 4. Compounds of formula | according to claim 1, wherein X is a bond. = 5. Compounds
of formula I according to claim 4, wherein the compounds are
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-benzamide (RS)-4- %@m -N-(4-pyrrolidin-3-y1-phenyl)-henzamide
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-4-trifluoromethyl-benzamide

(RS)-2,4; o N- \
(RS)-3-C Cn%oro%;\?l‘ Zﬁ péflg@@qlg l@ &]n %}%W%%%dqgﬁ(‘RS) 4-Chloro-N-[4-(I -methyl-pyrrol id in- 3
-yl)-phe@)Hﬁk@hlmmﬁdéﬁlﬁwm%ﬁdmwm}@@éwaﬁy%l|d in-3-y1)-phenyij-benzamide

(RS)-4- i I zamige (RS)-5-Chloro-pyridine-2-carboxylic acid
(4- pyrrocd(}lgggdy\:ﬁgtﬁ ggnglﬁgﬁdl%? @cﬁ%ﬂ g}}ifcllme 3- carbogllc acid

(4-pyrrolidifiadyl-ples )@r‘ﬁﬁo@%ﬁ@‘ﬁ %ﬁ?&%}‘- aughibeier s 1-pheny1)-benzarnide

(RS)-4-Py 3ittine3oVioplany LHRenaRin linamid
(RS).4. E@Qﬂ Etﬁi)%yﬁ%“gﬁfgyyl Oghenyl:yb%%{zgﬁ ehpicolinamide

(RS) - YRR BT RN BEN A regyethybervzamide

? 28[))|chclq:qﬁgﬂ.3 M{Fm@m-@ Yk%q‘{@y&);mlwmlﬂﬁ)ﬂc@gﬁf@rﬂﬁﬁziplpeﬂdIn -4-yl-phenyl)-benzamide
1 4 ro-N-(4-piper p. oro-N-(4-piperazin- |

-yl- pllemﬂf) oA - @h @y’ﬁﬁﬁ?}f I@éﬁgeﬂﬁ@’}? ﬁgl?gnﬁ%%%m 3-y1)-phenylf-benzarnide
(RS)-4- C(iiﬂlqul\(-tﬂ.I.P(pyﬂtﬂhd?m&ﬂia@)-ﬁk{émﬂﬁw&mtde}{y}mcotmamzdc

(RS)-6-P t-1- 4 |cI| otl i o

(RS)-6- cﬁggf%r\}%t&o OB}/ % ca % E r%%iotl cﬂg@ 9?phenyi) amid

(RS)-4- C(ﬁﬂ@BththM{MGpmldﬁm%ﬁﬁ%r@ﬁ%ybéma}ﬂ|de (RS)-5-Chloro-pyridine-2-carboxylic

acid (4-p I 4-methyl-morpholin-2-yl)-phenyli-henztunide
(RS)- Quﬁ%?nqemfﬁj oxy?{cjcglc?jl?f:gﬁ%%er?g %&i&a%erﬁ%( amide (RS)-Isoquinoline- 1-carboxylic acid

(4- pyrrol@ﬁ#ﬁﬂ@h@ﬁw ghirisqay-a e Randma B carboxylic acid

(4-pyrroligin ZN’ @@g@m@r@yndme -2-carboxylic acid
(4- pyrrolldln 3 y I|en ) ami d 2-Fltioro-4-methoxy-N-(4-pyrrolidin-3-yl-pheriy1)-benztunide

(RS)-114Bpyfr NHpHEy ‘é (‘ZQQYQRHWPBQE?FTBW? nicotinatnide (R8)-
6- Methm} m@mg quw@@;ma@@wypabdm}&w@hmyl) arnide
Q

(RS)-3-C ﬁ;ﬁﬂg\‘ 4- I%EE%E r% ﬂ Qﬁsl be)abgﬁi&n|8th0xy)piw“mmide

(RS)-3,48
(R8)-4- EMWN%@W&O“WWH&M)%EWHW5bea?am%dc»

(R84 IS A oL PR eheaml
(RS)-4- (XﬁﬁbeQt\d%él@bpy@hdmemymwﬂ@tibﬁéﬁ}n)%éﬁiﬁahﬁdéimwﬁ@hIoro -isoquinoline-3-carboxylic

acid (4-pygro li 2-pyrrolidin-3-y1-ethyl)-phenyl]-benzamide
(RS)4-Cro A Wd’?ﬁ?‘%@fe 5@%%9@%ﬂfif;‘.n.de
4-ChlorotRua{RY atipipetitinaoyatpl FH’@%FQ@? 5-Chloro-pyridine-2-carboxylic acid

[442-pyr )_ enide (RN 1{d=Ripgsidiri-3-yl-pheny1)-4-propyl-berizamide
(RS)-5- Tﬁ%l%ijor%o?rﬁt gﬂﬁzﬁﬁ%}fﬁg%o%ﬁ: agl%$4 -piperidin-3-yl-phenyi)-amide

(RS)-5-THRabfoRaumyE§rHame Aok f@%@lﬁ’?ﬂ’ﬂ?}{‘éﬂldm 3-yl-phenyl)amide
(RS)-5-Tritugrometyl-Ryirine- mar@@m@a@@dfmﬂm@mb@hmanwepl|etwo -araide (RS)-

4-Chloro-N44- 2 yrrolldla 2-yl I| b arn
4-ChlorotRi((Ry! 01‘1%(9?5 fitow: &S}f‘yp%%ég ?ﬁ"‘&éysgm‘z‘md“
4-ChlorgiyAS):lonorphe llmﬂysﬂéﬂhdm%k)ﬁe%aﬁﬁ»ﬂeﬂy Jbenzamide

Egg)) 2 Cﬁ&gg é\@ﬁ : (;rrf%?i?ﬁx 8nor§{1<§rpﬁ(?régjgf ahei %Qg% S%e (RS)-3,4-Dichloro
-N-(4- mo@h@lnﬁ@@&nbﬁdy&}bé)p&mﬂdé((RS)?stﬂfhmwﬁWMmc@%Myl|c acid
(4-morph g&@%@‘f}&(&ﬁn RS R“;f*éay i ARttt pheny)-benzamide

3,4-Dichl piperidi Y-bctizarnide

(R)-3- C|d@r%}i\ﬂs(ﬂf‘fllepm%mmﬁ)pﬂéﬁm@éﬁﬁw%é% enylbenzamide

3,4-Dicid ! Aneher idBnide

(S)-3-CI|I§{9 é\lgg%ﬁp%ﬁgnk‘?%%lﬁ%ﬁé%h?genzgrr%%m

(RS)-3,4 BicHEI R @-pyratienHe et PRE BRI amide
(R8)-N442Pyrealiding-yi-giyprahernyvihdntiiupreinetiyt-benzarnide
(R8)-4-11uoro-N-[4.(2-pyrrolidin-2-yl-ethyl)-pliertylkbenzamide
(RS)-3-Chloro-N-042-pyrrolidin-2-yl-ethyl)-pilenyil-benzamide
(R8)-4-Ethoxy-N-[4-(2-pyrrolidin-2-yl-ethyl)-plicnyll-ben2amide (RS)-5-Chloro-pyrazinc-2-carboxylic
acid (4-piperidin-3-yl-pheny1)-amide - AIaAf‘(gflé)@ﬂIé%mTM (piperidin-3-yl)pheny1)nicotinlmide
(R)-5-Chloro-N-(4-(piperidin-3-yOplienyl)picolinarnide
(S)-5-Chloro-N-(4-(pipericlin-3-yOpheny1l)picolinarnide

(RN A-Ch1aro-N-(A-(2-(ninearidin-2-vnethvi\nhanvi\benzainide



(RS)- 3-Methy1-N-(4-(inorpholin-2-yl)phenyl)benzamide
(RS)-N-(4-(Morpholin-2-ypplieny1)-6-(pyrrolidin-1-yDnicotioamide
(RS)-N-(4-(Morpholin-2-yl)pheny1)-2-(trifluoromothypiso 5)3 tinaortide (S)-2,6-Dichloro-N-(4-(pireri
in-3-yl)plienyl)isonicotinarnide (S)-2-Chloro-6-akethyl-N ? (%lperldln 3,y0phenyl)isonicotinamiclo

(R)-N-(4Morp | e
O Crgiprenan g -Ornen i ucpomelmpneniaa:

trifluorornelliyOnicotinarnide
(R)-2-CHiBfo-&merhyriE it rorshelin: %@)%‘}fgﬁfm@g&mag)methyi)bermoate
(S)-2-Chigrg =Nt hen i I)ph benzoat
(RS)-N- T%Mg?g%ﬁm -2 §/O 1{‘ )@W yﬂﬁg@ @Q&Mé{ai{fgggg;:{ﬁ df;oxy) roats
(S)-N-(4 be‘h&ﬁ%ﬂwsﬁ Wj”@’ 6 phenyl)-benz:
Eg)sf)i Et(4 @hj/?gﬁév{ Ei%@p§e£¢ ls{6}%:@?Dpﬁm@?{;{}z)ml‘}em:;mdaerboxtunide
(RS 2- £k AR S B B OBt o
g; ﬁl aﬂwwsumemmemmmmg%yfmmyamm?mejmde

chlorobenzatnir

3-thloro- &%34?@ gf norﬁ’éo‘fﬁ' V1jpHeny %}g}fn% -mopholin-2-yl-
3-Ch|orophbn@4£}(2@15&);5ﬁmethyl morpholin-2-y1)-plienyll-benzainide or

3-Chlero %ﬁam %ﬁlﬁ% rlqe(gbxhg}%mghp ﬁ(}}éﬂ:éxﬂ@@fﬂé&%ﬁ@ﬁﬂ'@e 6. Compounds of formula |

accordin erein' X'is 7. Compounds of formula | according to claim 6,

wherein (ﬁé):bhﬁﬁd%@f@?a?bﬂ(ﬁ3’}}(ﬁmnyﬂ’(ﬂr@ﬁ@%lﬁﬂ@ﬁ?@%&%‘éﬁ%%ﬁ%henyl ester

N PRSYhRSIRSamid
(RS)-(4- rr@igf@%&%@@ﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁ? phkfr%bly ]éster e

(RS)-(4-EPritidin B3ngrisiiedsn el Getel ST FRIBFE DREMAT AN S8 ter

(RS)- (41(%%&@1%%34%@{!%)(@@5%@’%@@%Hﬁ%@@ﬁﬁiﬂi@ﬁer
(RS)-(4-Pyrrolidirr- 3 goamlc a c;;d % ?) ethyl ester
(RS)-(4- rétﬂgﬁ?’é’ W{aﬁ RIRSELEE 91 lgﬂ?’ eny ethyl ester

(RS)-(4- Esqmmmwyphemy%wmmmﬁﬁpﬁeﬂ{k}hﬁxﬂmom@ethyl phenyl)-ethyl ester
(RS)-(4-P, r n-3- y arn [ phenyl)-ethyl ester
(RS)-(4- r%l fl lec?flyllﬁ\a ggét;m 'ﬁgﬁ%‘%ﬁ é&%{ %ﬁc{%{%b -ethyl ester
(RS)-(4- m}mﬂhln;8-24iphEnW=ﬁhfb@ﬂm®hnra 2i1mmww@mw@<y phenyl)ethyl ester
(RS)- (4 rol li I ; lorg. thyl ester
(RS)-(4- |)ol Qﬁ %gp%f;% ig%%%n%ﬁa% ﬁhi}q%!ﬁ?hlgo%mar?eqr%d e 1)-ethyl ester
(RS)-(4- p&&bmitﬁ%a{lsﬂepﬂmiwﬂcaﬂﬁmiéi)a%reimmhémwwh% gxm il ester

(RS)-(4-Pyyrqli agd dndanigyhasten(RS)-(4-Pyrrolidin-3-yl-phenyl)-earbamic
acid (RS '§‘¥IIQ {14 );% %ﬁ;]%?r%?g(etrgl ester é:g(S) 2,3-Dihydro-iden-2-y1

4-chlo
4-(piperiétth %‘ﬁﬁéﬁﬁ b esls-ilBhsaEeRE 8 Sompounds of formula according to claim

[, wherei %&45(@%&3}% {4 (81 g@mguyl%ggﬁiglmmmk;a@cordmg to claim 8, wherein the

compounds are (S)-2-(4- Chlorophenoxy (piperidia )phenypacetamide or (S)-4-chlorobenzyl
4-(piperidiftat ‘;&Bﬁ%’ﬁ?i’é‘éﬁrﬁaﬁﬁ‘éﬁxy iiﬁf@‘ad%% d%ﬁ%‘éd T?% LR é‘é‘?&i{ﬁg to claim I, wherein X

is-CIIR"-5. Cilo@@ﬂ%ﬂﬁ@&@&f@ﬁ&}lﬂiﬁfimc@tﬁim@;mﬂbma]sQlwh@rgil}qzthﬁieompounds are
(RS)-2-(4-Chlo old hen jaceta inicle

(RS)-N- ( ﬁ)S}}I fﬁ“gﬁ)@%wg@é% L(J)(R)}IE%) ﬁ“io Hgﬁlﬁ ffpropionamide or

(RS)-N- (ﬂ&Enghmmiaﬁy{éphﬁpy@dﬁl—@-ﬁmhmwmmhbxw—mﬁenyI) -propionamide. 12. Compounds of
formula Iggéc g “%]r& 1(4vg%%gg&g(j%%@gﬂ%mm%ggmpounds of formula | according to

claim 12 erein the co

(RS)-3- (zmmvﬁqhhemﬁ)ém(mﬁwwmﬁﬁé}w@w&w@r@y@%amude or

(RS)-3-( ) SRRSAYAIARIERI =N 14. The compounds
(RS)-4- 1@2 'S}Z;péﬁ B}%}jl%ln 3%&%%% ?O%%%]Z%ﬁ]lilde%&%y?o%hloigﬁje and

(RS)-4-chiord- N’L(@}W@i@hﬁ -BOplEYridiA-CoyB b arrBor R sETIeh e boglige process for the

manufacg Qﬁes%a;ﬁﬁm@%f{gxﬁém&m%s iasdlafines:inamyapeehslaime T iBwmhichprocess
comprises a) cleavi fthe N protectln%gro p from cor%pg)&%ds f formula 0 Rx k.,Y. to a compound

of formule) WHeidiHie éﬁ‘?eﬁ%%&%ﬁ‘c CLURTCO e PHRsAEKY,
(S)-3-Methyl-N-(4-(piperidin-3-yhpheny )bsnzamzd&;
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morpholinyl, pyrrolidinyl or thiornorpholinyl, PG is a N-protecting group selected from -C(0)0-tert-butyl
and if desired, converting the compounds obtained into pharmaceutically acceptable acid addition
salts, or - 4115-- b) reacting a compound of formula-withna-compound of formula to a compound of

formula 2H N, 0 wherein Xis a bond or -CH2- and the other definitions are as described in claim 1, or

if desire_dﬁg;ql(qelréLﬁg”}h@)@t@@@p@@ﬁ@b@pgﬁ&ﬁ@%ﬁﬂ%@Lﬁé@aﬂyaaqqeptabIe acid addition salts or
Fld R 0 URGTAD LEH I S GSbut W BRI G | if desred, comverting the.
compoungy-obtanedtiyiorplarpigesutically peeapiibleasidaddition salts.  16. Pharmaceutical
moceptaI T R Ao RS Lt e DRt e S HE8 oasion, amdety cisorders, bipola
disorder,(&ffentbivceficiihypendeativity gisphdeyijpEiD)dstress-related disorders, psychotic disorders,
SChiZOphfgp?@h?{%’%qi@giﬂ&%lz%ii%%%%%‘f%yI)Qhenyl)benzamide
(R)-N-{4~(Piperidin-3-y)phenyl)-6-(trifluoromethynicotinamide
(R)-4-(Methylthio)-N-{4-(morpholin-2-yDphenyl)benzamide
(8)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyljbenzamide
(R)-N-(4-(Morpholin-2-yDphenyl)-6-(2,2,2-trifluorosthoxy)nicotinamide
{(8)-N-(4-(Morpholin-2-yDphenyl}-6-(2,2,2-trifluoroethoxy)nicotinamide
(R)-2,6-Dichloro-MN-{4-(morpholin-2-y!)phenylisonicotinamide
(8)-2,6-Dichloro-N-(4-(morpholin-2-yl)phenyhisonicotinamide
(R8)-2-Chlora-6-methyl-N-(4-(morpholin-2-yhphenyDisonicotinamide
(R)-4-Ethoxy-N-(4-(morpholin-2-yl)phenylbenzamide
(8)-4-Ethoxy-N-(4-(morpholin-2-yhphenyl)benzamide
(RS)- 3-Methyl-N-(4-(morpholin-2-yDphenyiibenzamide
(RS)-N-(4-(Morpholin-2-yphenyl}-6-(pyrrolidin-1-yhnicotinamide
(RS)-N-(4-(Morpholin-Z-y)phenyl)-2-(trifluoromethyl)isonicotinamide
(8)-2,6-Dichloro-N-(4-(piperidin-3-yhphenyl)isonicotinamide
{83-2-Chloro-6-methyl-N-{4-(piperidin-3-yDphenyDisonicotinamide
(R)-N-(4-(Morpholin-Z~yDphenyl)-6-{trifluoromethylnicotinamide
{(8)-MN-(4-(Morpholin-2-yDphenyh-6-(trifluoromethylnicotinamide
(R)-2-Chloro-6-methyl-N-(4-(morpholin-2-yhphenylisonicotinamide
(8)-2-Chioro-6-methyl-M-(4-{morpholin-2-yhphenylisonicotinamide
{RS)-MN-(4-{Morpholin-2-yDphenyl)-2-{ pyrazin-2-ythiazole-4-carboxamide
(S)-N-(4-(Piperidin-3-yDphenyl)-6-propylnicotinamide
(8)-6-Ethyl-N-(4-(piperidin-3-yDphenyDnicotinamide
(R8)-N-(4-(Morpholin-2-yi)phenyl}-1-phenyl- 1H-pyrazole-3-carboxamide
(R8)-2-Ethoxy-N-(4-(morpholin-2-yJphenyl}isonicotinamide
(S)-4-Chloro-2Z-iodo-N-{4-(morpholin-2-yDphenyDbenzamide
(8)-N-(4-{1,4-Oxazepan-2-yhphenyl)-3-chiorobenzamide
3-Chlore-N-{4-((28,68)-6-methyimorpholin-2-yD)phenyl}benzamide
3-Chioro-N-{4-((28,58)-5-methyl-mospholin-2-yD-phenyl}-benzamide or
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Parkinson's disease, neurodegenerative disorders, Alzheimer's disease, epilepsy, migraine,
hypertension, substance abuse, eating disorders, diabetic complications, dyslipidemia, disorders of
energy consumption and assimilation, disorders and malfunction of body temperature homeostasis,
disorders of sleep and cireadian rhythm, and cardiovastiar disorders, 17. Compounds according

to any one@iiclaims[4d-¢(18 fenusaanthaiapaulis-aciyeisubslansesaiiidhe treatment of depression,
anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related

disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson's disease,
neurodegenemifiergisaiders, idzheahacsseisanse; eipt e psyhanigrXine - (dhgrtension, substance abuse,
eating disorders, diabetic complications, dyslipidemia, disorders of energy consumption and
assimilation, disorders and malfunction of body temperature homeostasis, disorders of sleep and
circadian rhythng;caneh caddiot&sculhr disovding to clait8 SThiasia diaccompautsdiwsccording to any one

of claims,d 13 | epakation of | ' ] I rapeutic and/or prophylactic treatment of
depressig%,gg(r?x?g f}%lﬁscg{ﬁg?sﬁa%%%@r gﬁ%%@é?%gt%s rii%gwi#git hyperactivity disorder (ADHD),
sFress-rdﬁféﬁ(élfgdrdéiréélp@dIfﬁiti%ﬂiib@%d@@}%@i&éﬁﬁi@ﬁﬂ-&’}ﬁéﬂ@ﬁﬁ@ica}l diseases, Parkinson's
disease, [@Q,ggﬁgﬁg%l_\gg}ql ggﬂ@gggﬁ!ﬂ;ﬁp&%@gg;ﬁg&%gp%ﬁ%ye;mlgr_alne, hypertension,
substance abuse, eating disorders, diabetic complications, dyslipidemia, disorders of energy
consumptien-&hd geslidination: riiserBerer ivai sl Ad fother ey EMpiaratierhomeostasis, disorders

of sleep gnghqircadiamanytiun. and pardinvaseulan disarsietsenzyl estor
(R8)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-chloro-phenyl}-athyl ester
(R8)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-chloro-phenyl)-cthyl ester
(RS8)-(4-Pyrrotidin-3-yl-phenyt)-carbamic acid 2-(4-triftuoromethyl-phenyl)-ethyl ester
(R8)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-trifluoromethyl-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl}-carbamic avid 2«(2,5»(5iﬂuamnphcnyl)»ethyl ester
(R8)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-trifluoromethoxy-phenyi)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3,4-dichloro-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl}-carbamic acid (R8)-1-(4-chloro-phenyl)-ethyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 3-(4-chloro-phenyl)-propyl ester
(RS)-(4-Pyrrolidin-3-y1l-phenyi)-carbamic acid indan-2-yl ester
(R8)-{4-Pyrrolidin-3-yi-phenyl)-carbamic acid (R8)-1-{4-chloro-phenyl)-2,2,2-trifluoro-ethyl
ester or

(8)-2,3-Dihydro-1 H-inden-2-yi 4-(piperidin-3-yhphenylearbamate 2,2,2-trifluoroacetate.
8. Compounds of formula I according to claim 1, wherein X is ~-O(CHR" ")y~
9. Compounds of formula I according to claim §, wherein the compounds are
(8)-2-(4-Chlorophenoxy)-N-(4-(piperidin-3-yphenylacetamide or
(8)-4-chlorobenzy! 4-(piperidin-3-yDphenylcarbamate.

10, Compounds of formula I according to claim 1, wherein ¥ is-CHR™'-,

11, Compounds of formula I according to claiml0, wherein the compounds are

(RS)-2-(4-Chloro-phenyl)-N-(4-pyrrolidin-3-yl-phenyi)-acetamide
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(RS)-N-((R8)-4-Pyrrolidin-3-yl-phenyl)-2-(3-trifluoromethyl-phenyl)-propionamide or
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-2-(3-trifluoromethoxy-phenyl)-propionamide,

12, Compounds of formula [ according to claim 1, wherein X i5-CHCH-.

13, Compounds of formula I according to claim 12, wherein the compounds are
(RS)ME-(Z-Chiom-phenyl)-N-(4~pyrrolidin-3vy!—phenyl)~propionamidé or
(RS)-3-(4-Chlore-phenyl)-N-(4-piperidin-3-yl-phenyl)-propionamide.

14, The compounds .
(RS)-4-chloro-N-(5-pyrrolidin-3-yl)pyridin-2-yh)benzamide hydrochloride and
(RS)-4-chloro-MN-(5-piperidin-3-yDpyridin-2-yl)benzamide hydrochloride.

15, A process for the manufacture of a compound of formula I as defined in any one

of claims 1 -- 13, which process comprises

a) cleaving off the N-protecting group from compounds of formula

, O
R~ Jj\ AN =

XN
b (Jn
rRLIR _

to a compound of formula
AY
X o
: ! (Jn _
R \©_ g hY
(O}

wherein é—O\l is a heferocyclic group selected from piperazinyl, piperidinyl,
morpholinyl, pyrrolidiny] or thiomoerpholinyl, PG is a N-protecting group selected from
~C(O)O-tert-butyl and

if degired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts, or

AMENDED SHEET



- 4G5

b) reacting a compound of formula

O
OCN\Y

Rz’K“NHz

with a compound of formula

to a componnd of formula

wherein X is a bond or ~CHy- and the other definitions are as described in claim 1, or
if desired, converting the compounds obtained info pharmaceutically acceptable acid

addition salts or

c) reacting a compound of formuia

R?MX\NCO

with a compound of formula

Y l

\ 7

to a compound of formula
- i
RN N\Y S
X \g’

wherein the definitions are as described in claim |, and
if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts,

16. Pharmaceutical composition comprising a compound according to any one of
claims 1 -- 13 and a pharmaceutical acceptable camrier and/or adjuvant for use in the treatment
of depression, anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder

(ADHD), stress-related disorders, psychotic disorders, schizophrenia, neurological diseases,
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Parkinson’s disease, neurcdegenerative disorders, Alzheimer’s disease, epilepsy, migraine,
hypertension, substance abuse, eating disorders, diabetic complications, dyslipidemia,
disorders of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sieep and circadian thythm, and cardiovascular

disorders,

17. Compounds according to any one of claims I - 13 for use as therapeutic active
substances in the treatment of depression, anxiety disorders, bipolar disorder, attention deficit
hyperactivity disorder (ADHD), stress-related disorders, psychotic disorders, schizophrenia,
neurological diseases, Parkinson’s disease, neurodegenerative disorders, Alzheimer’s disease,
epilepsy, migraine, hypertension, substance abuse, cating disorders, diabetic complications,
dyslipidemia, disorders of energy consumption and assimilation, disorders and malfunction of
body temperature homeostasis, disorders of sleep and circadian thythm, and cardiovascular

disorders.

18. The use of a compound according to any one of claims 1 — 13 for the preparation
of medicaments for the therapeutic and/or prophylactic treatment of depression, anxiety
disorders, bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related
disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson’s disease,
neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine, hypertension,
substance abuse, eaiing disorders, diabetic complications, dyslipidemia, disorders of energy
consumption and assimilation, disorders and malfunction of body temperature homeostasis,

disorders of steep and circadian rhythm, and cardiovascular disorders,
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