WO 2011/ 076678PCT/ EP2010/ 070045 SUBSTI TUTED BENZAM DE DERI VATI VES The
invention relates to conpounds of fornula 0O RRXAN-Y 1 R | wherein R s
hydr ogen wo 2bovese7al kyl ; 5 Riis -(CH2)"-(0)0- het er ocycl ealrkypko1on70045
-C(0)-heterocycl oal kyl, wherein the heterocycl oal kyl group is optionally
substituted by |ower alkyl, hydroxy, hdlogen or by -(CH2)p-aryl; nis 0, 1
or 2; ois Oor 1; 10 pis O, 1 or 2; R2is CF3, cycloal kyl, optionally
substituted by | ower al koxy or hal ogen, or is indany-2-yl, or is

het er ocycl oal kyl, optionally substituted by heteroaryl, or is aryl or

het eroaryl, wherein the aromatic rings are optionally substituted by one or
two substituents, selected fromlower alkyl, hal ogen, heteroaryl, hydroxy,

CF3, OCF3, 150CH2CF3, ~ 1) (CH3), S-1ower
al kyl, | ower al koxy, %S%ﬁ%g%ébzﬁﬁéﬁm&%%yano or
by- C(0) - phenyl, -0-phenyl, -0-CH2-phenyl, phenyl or -CH2-phenyl, and
wherein the phenyl rings may optionally be substituted by hal ogen,
- C( 0) - ITdgenveatipy relatesgopomogpds afoymulp ower al kyl, or the aromatic rings are
optional ly substituted by heterocyghoal kyl, 200CH2- oxetan-3-yl or
O-tetrahydropyran-4-yl, optiong@LyJﬁp@gtituted by |l ower alkyl; Xis a bond,

, N-O-

R

-NR -, -CH2NH-, -CHR'-, -(CHR')(Q-B®- 'Qﬂ- or Yis a bond or Ris
hydrogen or | ower al kyl, .

wherein

R is hydrogen or lower alkyl;

5 R is =(CH2)n-(O)o-heterocycloalkyl or —C(O)-heterocycloalkyl, wherein the
heterocycloalkyl group is optionally substituted by lower alkyl, hydroxy, halogen or by
—(CH)p-aryl;

n is0, 1or2;
0 isOorl;
10 p is0, 1 or 2;
R’ is CF3, cycloalkyl, optionally substituted by lower alkoxy or halogen, or is indany-2-yl,
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, OCF3,
15 OCH;CF3, OCH;-cycloalkyl, OCH,C(CH,OH)(CH,CIl)(CH3), S-lower alkyl, lower
alkoxy, CH,-lower alkoxy, lower alkinyl or cyano, or by-C(O)-phenyl, -O-phenyl,
-O-CH;-phenyl, phenyl or -CH;,-phenyl, and wherein the phenyl rings may optionally be
substituted by halogen, -C(O)-lower alkyl, -C(O)OH or -C(O)O-lower alkyl,
or the aromatic rings are optionally substituted by heterocycloalkyl,
20 OCH;-oxetan-3-yl or O-tetrahydropyran-4-yl, optionally substituted by lower alkyl;
X 1s a bond, -NR’-, -CH,NH-, -CHR"’-, -(CHR"*)-O-, -O-(CHR*)4- or -(CHz)2-;
Y 1s a bond or —-CH;-
R’ is hydrogen or lower alkyl,
R’>  is hydrogen, lower alkyl, CFs, lower alkoxy,
25 q is0, 1,2 or3;

or to a pharmaceutically suitable acid addition salt thereof.



R'is hydrogen, |ower alkyl, CF3, |ower alkoxy, 25 qis O, 1, 2 or 3; or to a
pharmaceutically suitable acid addition salt thereof. WO

2011/ 0766WBRCTI/(ERZ810/ 070045 -2- The invention incl udes palriEre@omnioas

m xtures, all their correspondi ng enanti onmers and/ or optical isoners. In
addition, all tautomeric forns of conmp&unds of fornula | are al so
enconpassed by the present invention. The preferred position of R on the
phenyl Thien@venSioh RS all pRSMid MikturRs, all their bérr&tpSndioyei@edmEBWAG/ o Bpticdl he
conpounds of fornmula | have a good affinity to the trace am ne associ ated
r ecept d¥onqry Anpaditiop ahldantgmeric fsms pAsmmpoTKis of fipuilmbiarc #tsg cBeoIRASHEE B t he
treat jon, anxiety disorders, bipolar disorder, attention
deficrﬁﬂiggg?ggg%§%?§ di sorder (ADHD), stress-related disorders, 10
psychotlihe piéfsmediprsiticuaR 'am the phayphing ik the pmaositiogi cal di seases such as
Par ki nson' s di sease, neurodegenerative disorders such as Al zheiner's

di sease, epilepsy, mgraine, hypertension, substance abuse and netabolic
di sorders 5QPﬁmﬁéwﬂ&%h@Qnﬂhﬁg&ﬁ@&énpﬂmﬁpgﬁEﬁmmﬁH@ﬁ@&h%o&@gﬂhh§%5!Onsg
obesity, dyslipidema, disorders of energy consunption and asSimlation,

di sor dehstragedinmsd fasoatticd ncaptopo@AARSpespatialle fordiedRt.asi s, di sorders of 15

sl eep d circadjan rhyth d, cardi ovascul ar di sorders. . Sonme of the
phys! ol gGi-eaPoRidsdnsoq el Pordhy Fdtnaaiel depreaye e Bebh PHeRs BN nuct i on
of sedafidoddty, MehGdh Heics @ﬁcﬁﬂ%ﬁ)&ﬁ&ﬂeﬁc QDIDNRALRAS ] Gikbra®Y, bind to
adrenergi c receptors (WO02/ 076950, W97/12874 or EP 0717 037) may be

conkl desechotip diserdgrrdwsh pasihezophigaiae pewelogicahdistasescusk apPavgpranent s ai med
at treati ' ) f 1 tral_ neryous .syste S Scr.] 20 above.
Ther ef ast TSRSy LR SR It e R B RE ARISPSERLLRRG: ) For the
TAARL mgpapinionysubadh& ¥bugé end @e@pbdy $isordbisaatisaddatinp @isprdss Miabeay,ent i on
show sel ectivity for TAARL receptor .over adrenergic receptors, in

par t i culiabetigeRyaphcriant phesity. dwliplempa wierdaiyot aefa Rsmeline adpha2

adr ener,gi; i1 G REBF frs H&%&lhﬁ@ﬁbﬁ‘ ékbﬁﬁg@i}%&t&%&ﬁé s(e?sfsr ALOYR of

nor epi nephri ne, eplnep%rlne, opam ne, |stan1né3 play Tnportant roles
as heurstztep and nir¢addemshithnt, hed cediovadcundispaterpher al nervous system [1].

Their synthesis storage, .as. wel | as their degradation and .reuptak

after rel asB g 1 YRl w@_ﬁffs%&:e- i ln CHCT _YH%teP%}%!lg‘? oBPbgeni c
ani nes g gitiRPWRich hal @bé&?%%dqgﬁcaﬂouhagwﬁich%ﬁ%iﬁa & dirkingit kQRptdpder many

pat hol ogi cal " condi ti ons . second cl ass of° endogenous am ne
conpouri®0Y/Gie950.- WAN7ER 874 ac EP il h 837 (midshe gingidicfcddabt updaweble apls cfiiccth t he
cl assical, 30 biogenic am nes .regardi ng struct.ure t abol i sm and .
subcel s R Erim i kg SRS et E I ShrTEeAs SHE PodrisTiasd ne,
tryns anbee:. anere@it apgaediableas dblaeyicditEmteBARg sdlectiRfy TRTARITANR INREMAGS
system at generally |lower |evels than classical biogenic amnes [6]. Their
dysr egus atlicasrgirasciders. Phiakte @f ths presentonseniopshowselcetivdiyfenA4\R]j igeeptor

schi zophr.enj 7667 [.EP 070045 - 3- ion { nd
For ot Ror RhhsPR b A bt G B SRR Yo B R B EPELL el

m gr ai nérdneqdtacbeptolsar ki nson' s di sease, substance abuse and eating

di sorders 8,9L§_ . For a long tinme, TA-specific receptors had only been
hypot hesi zddesksder HipgshigrastnesdPerptomin apepEIcAiugte. SPINFRITING. d90aBIRYi ng” si t es

in e r [; i

ohat ado aaie) P TRRS AR ral R et FRRER Sl theckhira G ApRGk Mhert ol vy
vel | ko hoiasirithesisjandfstarhgs 85 vall abilegetkindatiomes], retytaled dftereltase ggetightly
their release, inhibiting their reuptake or by "crossyeacting” wth their
recept 6?g1§§}_§ biiglapse e Iyt Kgﬂﬁﬁ‘@ﬁé‘h‘ﬁ%ﬂgé‘fl@ﬂ’ﬂf‘? SOV e [ ecent
i dent i fiheRHibRIIn AincBieN Ghédr H fh%lcgsica@c&mﬁ%nsf[ 11 X s@onRfeBS of daBeddos €

am ne associ ated receptors 10 (TAARs) [7,14]. There are 9 TAAR genes in

human (aimmied eadnpryings, peesederdied esye amined 61 4omenificantiy oserlapis mathubie algssical

. The TAAR d tain int it tiqn,
ye g ks St R R SR DR E E e gt U
chr oo oI mii e PrBRdnylcligaiiik| @gRMGIN-Gnd 8L@bhANS MY 8ty 4RréLRERtRY genes,
in agreefment with an in-depth CR phar macophore simlarity conpari son and

15 phammecoblogi reavoudayscmay gesrallylawet lsesle thapedgesiorldidgenm anhinese[6dli st i nct

subfamlie 7,14]. T i.s in the first subclass,.of fqur gene TAARL- 4)
i ohiy conslr b sh kit oukRia PR Re PR Rysesdide AR rip et
Dysregul ati on of TAs was shown to contribute to the aetiol ogy of various

di seases |i ke depression, psychosis, attention deficit hyperactivity
di sorder, substance abuse, Parkinson's disease, m grai ne headache,



20 eating disorders, netabolic disorders and therefore TAARL |igands have a
hi gh potential for the treatnent of these diseases. Therefore, there
is a broasioizntiarress to i ncrease the know edge about traeeTareme/oa®gdCi at ed
receptors. References used: 25 1Deutch, A Y. and Roth, R H (1999)
Neurotransmitters. In Fundanmental Neuroscience (2nd edn) (Zignond, MJ.,
Bloom F.E, Landis, S.C., Roberts, J.L, and Squire, L.R, eds.), pp.

193- 234epricasten] anPressher 2¥digonMike at@AGork-dichi l9perdetiiBdordEesRatmb and
t r eat ment aﬁ‘proaches to depression. Nat. Rev. Neurosci. 2, 343-351; 30

3Car | sd#flache, Rarkingon'y digp19, spprtaica abssrad satingediso e 6% H-nes, gl utamate, and
GABA I n sc FQ@&{g‘;ﬂhg nT(fD%{%chYd %8&]; %5 W‘Bi&gcbg@%( hgfd%ﬁr{si%a%h edB%X' coL 41,

237-260; 4Tuite opnen S Inthe
phar maaohtogiicdly discess nghtafﬂffllt}PﬁAlhlﬂ[[Bﬁ)nglﬁesdn gedSeS oEkpaats aadiother| nvesti g.

Drugs 12, 133 / 076678P EP2010/ 0 45 -4- 5Castel | anos,

F. X0 af@fimizak ik@o’ﬁw%o\f\g@g? %?C@%écaéfs ety %%?g%WeEfetfq lequfstﬁﬁﬁﬁeracu vity
di Sord‘%ﬁedlatt&ﬁll%&?ghctﬁe fen kﬁ@@ﬁ%@%&?&ﬁ%mﬁ@él bidFehic d}ﬁﬁéso%g;'elthgf 617-628;
6Usdi n, Earl; Sandler, Merton; Editors. Psychopharmacol ogy Series, Vol. 1:

Trace Anggeemg dlimeir ItellﬂaseBmdubntmg Flreweelatalm@r b:yf “capsSteactylgGvaﬂmhaltr r¢d¢pt014t h
Al I t Ar Col | I S
e LR i e S R e T e R R e A

renai ssanes rh&nltaér%ﬁ‘a AN il NSPGPERSs Rie BadtOMBhe EREBafc@itdaptord T €nds in
Pharmacol . Sci. 26, 274-281: 8Branchek, T.A. and Bl ackburn, T.P. (2003)

Trat® AFAARS) % é‘ﬂt Jiheresase DArAysR genesrin howen (inpledmgdunseedogenesyend 16 myt h and
fact 9 001)
Lot R (BUBBTR Gy eafD B TARIR T e Blan Bl (00D o

9474- 94)?15 ,exc'le@thi)LTﬁﬁsERﬂ cofdalds 1angoBuint @revotitbd nét ko ea(ch%@l’fe)r oAthd @maaf finity
[3H tryptam ne bi ndi n% site in human brain. Prog. Brain Res. 106, 285-291;
11 McC6i omal yegmept. gihe p{lsllgS@I)etlm%létrl%h@g}féweeent%%ﬂ%a@| on of

trypt a%&%n@h‘p\ghﬂgn ﬁi—&&ﬁh GhcrR pharmacophore similarity comparison and
15 pharmacological data suggest that these receptors form three distinct subfamilies [7,14].
TAARI is in the first subclass of four genes (TAAR1-4) highly conserved between
human and rodents. TAs activate TAARI via Gas. Dysregulation of TAs was shown to
contribute to the actiology of various discases like depression, psychosis, attention
deficit hyperactivity disorder, substance abuse, Parkinson’s disease, migraine headache,
20 cating disorders, metabolic disorders and therefore TAARI ligands have a high potential
for the treatment of these diseases.
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, Academic Press;
2 Wong, M.L. and Licinio, J. (2001) Research and treatment approaches to depression. Nat.
Rev. Neurosci. 2, 343-351;
30 3 Carlsson, A. ef al. (2001) Interactions between monoamines, glutamate, and GABA in
schizophrenia: new evidence. Annu. Rev. Pharmacol. Toxicol. 41, 237-260;
4 Tuite, P. and Riss, J. (2003) Recent developments in the pharmacological treatment of
Parkinson's disease. Expert Opin. Investig. Drugs 12, 1335-1352,



15t he rat and dog central nervous system J. Neurosci. 6, 94-101; 12 Dyck,
L.E. (1989) Rel ease of sone endogenous trace amnes fromrat striatal
slices i woOheliprreeence and absence of a nonoan ne oxi dageTinpkélbiovawns Life
Sci. 44, 1149-1156; 13 Parker, E.M and Cubeddu, L.X (1988) Conparative
ef fects of anphetam ne, phenyl et hyl am fle and rel ated drugs on dopam ne
ef fl ux, dopam ne uptake and mazi ndol 20bi nding. J. Pharmacol. Exp. Ther.
245, 199- 2{Qstellshob] Mde AR Mannock, & (3002) (NRERLichéesRat@Alife defsigipatetyity

receptors formstructurally and functi onal ly distinct subfamlies of novel

G pr ot ei n- ébapicedhe eaeghtfer sndophensyiynes. My, Ra7 deggrci. éb?]rgc@sg of the present

t |
acoept Shi o Ceay B RARRE S L FRRI MBIty S0 B FRETE HpLE s
treat ment ahd diesased Predeatiegs ofn Shedy biralpogitkal 4th IAIW@U&Id\ﬁeaDangtojﬁeheMmé:aam ne

associ at ed ceptors, their manufactyre and nedi ca based on a conpound
in atcorda é’z HY@rP sy hpBATIER! ‘igﬁf’g UEBnRYeEe RdPT{rlé?ft‘Qnti on of illnesses

such ag deprRRal.AR. L Ry '}ﬁ)te}{exdlvﬁ‘%ﬁ 't)% rcRARAhA! indiRe %Hf?r{es f?s?h%&'“o gqmd@rf icit
hyperactivity di sorder, stress-related disorders, psychot di sorders such

as 30 schi ii?ﬁ]ﬁélm@,. Tr@dsm%ﬂmwlcoldﬁelea@é?g%?@dh as Parkinson's di sease,
d t di
T o o e EemhdndeA SRS ek Byiafh D " ESimie SRR e B MR or der s,

di abetes, gicalRbiiss: @hla@@fam Qhesidpin. PUShLEIASY0a97,di sor ders of
ener gy V\D 2011/ 076678PCT/ EP2010/ 070045 - 5- consunption and assim | ation,
di st dérs Brmansl RUnetd/oi@081) Ksdlay inethodraae of dusivnenieasiiec. Mirk dicdérs:. df.
sl eep and %lr 9=)8d|9§,? 5£ry5t hm and cardi ovascul ar di sorders. The preferred
i ndi cati ons ‘using 11e cénpounds of the present invention are depression,
psychosios, Mrakkdansom.sind iBu&aseyrthd R €1 2%, Pam)gh%fﬁm@f{dH@Ttlfypfﬂrrllﬁe'lbld&fnlg(sité
hyperactivity disorder 5 (ADH [gy As used herein, the term"| ower
al kyl " den&t Eéllératnuf)éft%é?r@lf?r gHie. 283-28kanched- chai n group contai ni ng

- patyi' M0, UG (RSO Roe TP Bk B of (B BRNIG UFREMBY

gr olfps Wi t khelrat andl dogrdeotnalatconss sﬁsﬂhﬁxﬁ Jdedrdyer 6) WM-10he term "l ower al koxy"

denotes _a qQro rein_the alk esidue is as defi.ned above,and which is
attachdd vExOki ﬁ’“@aghﬂé?lw O)f\égra% ORERUISHiTace AR fiomm raamataé?lm in the
substi t ut egregé’nc'%%hg%é%ncéjgﬂ‘ho&ﬁﬁoa%ﬁn@b%ﬁdhsaﬁh&%ﬁo@iy‘g%’bi @@dllafbpl"l% wherein at
| east one hydrogen atomis replaced by hal ogen, for exanpl e CHF2,

S::—IZF CLB||2EP&keGIHQM—lszGub@HIQUFKF@%h@omperaltlwkeffecws&éamrslmrrmee,er n, the term
oo e T & D Bl e s AR fop SR R OB BnANBE S Bud MBS

whegeei n at bhﬁﬁ? Jophd}mwggrp aterus, reptiaced by hal ogen. The term
"al kynyl " stan for a straight-chain or br anched hydr ocar bon resi due

conpri s1|4ng Lindepiapnd.. s ad (03) LIFFﬁC? empme gspedidedsicgptars foun strecivigByiaad ons, such
as €.g. Iﬁ}/nm/lena(?f ndf]stgl%p subES OIRHL%% OV%?th?Bt%}négﬂulgP rece%)go% O(t}ﬁnl? Ig%r I he,

i odi ne, fluorine yiene’ring,
containlng3710853 to 6 carbon ring atons. The tern1 aryI , relates to
an aromatic carbon rlng such as to the phenyl or naphth rin preferably
the phenyl rin§biestsaidhs piepgnt H@ﬁ@ﬁ%la%rymwwewpgnqs&fé %hﬁm B to 6

merer %ﬂaﬂﬁ?zﬁ%ﬂéhgf gcéeb&%leosraltg, thQr ¢ 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 illnesses such as depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder, stress-related disorders, psychotic disorders such as

30 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



menbered bicyclic ring which can conprise 1, 2 or 3 heteroatons sel ected
fromnitrogen, oxygen and/or sul phur, such as furyl, pyridinyl,

pyri dazi nyb,20pya766v8di nyl , pyrazinyl, thienyl, isoxazol ylPCTm®pamoloylods

oxadi azol yl, imdazolyl, pyrrolyl, pyrazolyl, triazolyl, tetrazolyl,

t hi azol yl, isothiazolyl, thiadiazolyl,-3enzoim dazolyl, indolyl, indanyl,

i ndazol yl, benzot hi azol yl, 30 benzoi sot hi azolyl, benzoxazol yl,

benzoi sexa@tivh.anddisivallation, dRoeictssduhdlfinciy of Tydeft ?ﬁdtui‘@h(ﬁﬁ@ﬁfaﬂis gr oups
are pyridinyl, pyrazolyl, pyrlnldlnyl benzoi m dazol y qui nol i nyl and

i soqui ésordsys of slegp apd ucetigbrhy T Epzarr oyadyslisosders. The term

"het erocycl ic ring
whi ch can g%%ﬁrl§ga£ﬁhgaﬁnhqwﬁgﬁg€8§%ﬂ%ﬁgg #9%£?roﬂ$ﬁpﬁggg(%%%mgh
and/ or psudhokisyParkinsdn’ adisgrsp.etiazitasy hnxiqiy ped atdenmy)h defioit pyy@racniyity disorder
pyrrollg|n¥ [ 1. 4] oxazepanyl, or thionorpholinyl. The term
Dkally accept abl e aC|d addition salts" enbraces salts with
i norgani ¢ 5 ande@hgeMm, heatind Slow%ymyla%ieweg Q%h&féd%u@l%hfj or matnehgd ariig,
sul furic acid, phosphorlc acid, citric acid, formc acid, fumaric acid,

mal ei c ga@mc;onaamang (&oacl th 7 sarbon momsalor dxamldﬁ,traethy:l eyl promi hsopeeil.freni ¢
aci d, nesy i t he I.i ke, e _enbodi nent of he i nvention
e cobinderg; ZebPhru shg R en Pt Rl G TR %6 Ry Gt o or
exanpl gidrhe follomnng conpounds:
(RS)-1-(4-Butyl-2-nethyl - phenyl) - rrolidin-3-yl-phenyl)-urea
1- (B 4- Di chlforuseg h@rﬁyll}hﬁsel[rm”lewsmlkm cénp@s azraupwhergin peegllyljresidcsis as
RS) - 1- chI e 3-yl - phenyl) -urea
EF&% 1- %ﬁn%aﬁ%ro 3ﬁ§:)gé%%%§%§§ﬂglﬁﬁgg %§§H p%enSl) ﬁréa 15
(RS) - 1- PhenysBed ﬁcﬂéiﬁl’ £l teihh l’lloafe]y hlkpl@hytit)ltedl‘b@alalogen" denotes an alkyl group as
(RS)-1-(2,4-Di chl or o- phenyl) - 3-(4-pyrrolidin-3-yl -phenyl) -
( RS) - 1-deBoehbone- phrseiy £f legstiame ;5‘9’11406?1? aonL s rﬁ;nlaCﬁH@ﬁmogea efar example CF;,
RS) - 1- | +di A3 t f met hyl - pheny1l) - ur ea
E RS% 1 d(@: &bﬁgoégyér%f%ﬂ? ;(%" ?HE gFgé;/Fr ra{) i ?\Eeg yl - %heﬁyl) yuz ea 20
(RS)5 1- ( 6- CAsarsod bynem;l the-t8eny 1pw3de @]&e}p} spfbsimniteml h’Sf hallogah'édqmb)eswr @aup wherein
RS) - 1- | or.q- - 2- eridjn- heny1l
E ng 14 é Ug}ghrswg ﬁ% Ap Pﬁ“‘% af?ﬁ %nd% ?%%}Wh?q Y}? ﬁn Qgiﬁenéﬁ‘%ﬂ} Ia)l‘?mli‘@‘ﬁi}} - urea
(RS) - 11£A¢ &hhwreg&hﬁ&aﬁg egya[kﬁq %%hﬂ%éétpl i di n-3-yl-ethyl)-phenyl]-urea

(RS) - 1- (4- Chloro-phenyl) pi peridi n-3-yl -et hyl)-phenyl]-urea 25
(RS) - 1- (4 (l%llepdrrm Tty $t111td@rf9119) st@AgM—ctlamwfrlbmmpbwbln}mmqammeaa (RS) -

(1 ;Q(S)Af: (ﬂy()ﬁﬁ)?l g%ﬁgfw % gél 96%2%@ g%graBYy %ﬁp '{19 ﬂ%laé on & orns such as e.g. ethynyl or 2-

(RS0 1k |.oropyridin-3-yl)-3-(4-(norpholin-2-yl)phenyl)urea
(RS)-1-(3- Iorophen 1)-3-(4- (nDrpholln Zaxl) phenyCQurea 30 (RS)-
1- ( 4- ( Mor phdilicrierm wa Qe B hgerpts-chjor @p, 1p mggfluorine and bromine.

RS) - 1- ( 2- r r - 2.
()1 (% OB b TRORIEL A, Sl BRARIPY P gron e oms
(R -1-(4- (l\/tmahmaim ‘I‘h‘r?l”yﬂe)alﬂés&ﬁytﬁ)lr&ne(t&-céfﬂohfring(sludﬂﬁ tfoythy pheRy utipathgt rinyO
2011/ 076678PCT/ EP2010/ 070045 - 7-
(S) - 1- PaerBbh %Phwytﬂ%)phenyl) 3- (4- (trlfl uor ormet hyl ) phenyCur ea.
furgfer enb » H@ﬁg for
exarrpl e (RS)- %I&%rerr%{}%lrﬁf-é - aﬁ% eny -%@gﬁlﬁee n%lc%l?é ﬁn%&gbtgrl@
(RS) - 4 nGmhtmarad Me ydicpyrgrwhick can G}nyprisp HeRwi B-hbenzaomdeelected from nitrogen,

(RS) - 2 B EHIGF SURE SR PR BT STyl 3Ry BB ARG ey, thicn
RS) - 3- , . ,
(RS - 4 R D - strazolyl. azolyl

( RS) 4-1&dhlin@z®yll\|tk{1mf(zml§é1bwllzomydazolyl,dndplsk mnplhmdyquylbbmthlmlyl

rrolidin-3- on phen

0 5 beeea gy RS elTge fe b R S R ST BSHOES - ami e
(RS) 6 hickk i g-daviipsdir O Byr&HEA! PRUNOVIC Behddingt BytZoahiddidlyBqyino Rfy@aud) - ami de
(RS) - 4- Et ho?ag,lil-(lz py??ol I}gl %ﬁB yl - ;%nyl) ﬁbenzam de 1% a0 R
(RS) - 4iqypelini (4- pyrrol i di n- 3-yl - pheny1) - benzami de
(RS) - 4- Et hynyl - N- (4- pyrrolidin-3-yl-phenyl)-benzam de
(RS) - 4- Cyano- N- (4- pyrrolidin-3-yl-phenyl)-benzam de (RS)-
3,4-Dichloro-N-(4-pyrrolidin-3-yl-phenyl)-benzam de
4- Chl oro- N- (4- pi peridin-4-yl -phenyl)-benzam de 20
(RS) - 4- Chl or o- N- (4- pi peri di n-3-yl - phenyl) - benzam de
4- Chl or o- N- (4- pi perazi n-1-yl - phenyl) - benzam de
4-Chl oro-N-[4- ((3RS, 4RS) - 4-fl uor o- pyrrolidi n-3-yl) - phenyl] - benzam de



-8-
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-6-(2,2,2-trifluoro-ethoxy)-nicotinam de
(RS) - 6- MeOhloxy7ear8nol i ne- 2- car boxylic acid PCT/EP2010/070045
(4-pyrrolidin-3-yl-phenyl)-am de

(RS) - 3- Chl or o- N- (4- pi peri di n-3-yl - phemt) - benzam de

(RS)-3,4-Di chl oro-N-(4-piperidin-3-yl-phenyl)-benzam de 5

( RS) - 4- Et hoXihe heraft<HetR6EictbalkyB? Mferp Renidn-atdefazianitdd membered monocyclic ring
(RS) - N-(4-Pi peridin-3-yl-phenyl)-4- trlfluororrethyl benzam de

(RS)-4 vrhn\%%wz)mnr%rloz Rﬁf hetsi sdicleemdyTon Risingen.- Feasbddy sulphur, such as
(RS) - 4 r

(RS) - 1P 'l’\fﬁé%b(?%f 011 @htﬂ@ﬂ fdhﬁéll a[@*lﬁéi‘%dzépé?&[‘ %?'Eﬂlgr?lorpholmyl
(4-pyrroli lefhe?teryﬂ pjnlaﬁngc]zﬁlt-l@lhhydlecétﬁhb(ld?&)ld addition salts" embraces salts with inorganic
4Ch|oro N44- rrolidi I eth I] benza

(RS)2 4 %P%l%ctdﬁ {ush g @@rp ﬂrl@,avﬁ %&rﬁyq L S, Clcg]é’gﬂ%Pr]i*PH‘é acid, citric

4- Chl ory@iNifRhi Aadid, Hﬁﬁl‘dﬁé Reid; ﬂﬂllefekﬁ%ﬂiy gtée't#éea@ﬁaﬁﬂc‘éﬁ‘nc acid, tartaric acid, methane-
(RS) - 5- Chi or o- pyri'di ne-2-carboxylic acid

[ 4- ( 2- pylowt rdidnp-Blydncatlfoplig aquh emd/thE li&kei de
(RS) - N-(4-Pi peridin-3-yl -phenyl) - 4- propyl - benzam de 15
(RS)-5-Trifluoronethyl -pyridi ne-2-carboxylic acid

(4- pi peri dpRe 3mybdirfranytithe &ViefGon are compounds of formula I, wherein X is NR’ and R’ is
(RS)-5-Trifluoronethyl-pyridine-2-carboxylic acid

( 4- By r hoiiogien-for ankeﬁlyfgvﬂtawmaéompounds ’
RS) - 5-
E 4 )m)r rﬂgg f1 Hgiu?ﬂf‘i E#é lv:f[’/)éhé 1)“? (% ﬁ@{)ﬁc%}é -y1= ph%%llsl “urea

4- Chl Or10(3|,\dl4-ﬂ)1c(hl’0*rpaﬁhéﬁ)§l) GJ[ﬂ(&Mthﬁtﬁiyérammheﬁybl]mi?ﬁnﬁaﬁn de
4- Chl or o- N-( hol i n- nyl) benzam de 20
4~ Chl o BSNH Digblopmon oi-- D - Berhsai-gesa

(RS - 4 B ar R R B P B T o de

(RS)S5 3,(BSPI d?ﬂemyle&-N—pﬁTMmB Q}Hprheﬂylyhfqah enyl) - benzam de

B g e TR o, e e 25
3, 4-Di &bpﬁ% "é‘iﬁi)ro“plﬁhﬁ?@ d(d ﬂ}zn%h)in P?ﬁﬁﬂé@yi bgezam de

peri phényl )benzam de

3, 4- D| ¢RBpi €(4+‘1?4’B)3114H1p3 pephdaiyh- B(%ftﬂfbllommﬁblylhﬂnzﬂmud@

ES)) 3%Eg%12ﬁ{%d](1%0(|\§g’f@ %yp;?f%\é%&hfg%y’%lbg’tg@%d%hggyl] benzami de

(RS0 MAS(-2-(BYTHISoL Siridin23 W)= B{hplpkrigienyl-phehyt)hiréd uor omet hyl - benzani de
(RS) - ’A\fVEFI {IOI’(O N- 4[%k : r)r&zl))-lglﬁpzn yh%/l)yl)hérnyl] benzam de

(RS) - 3{RA)-dr(8= @\hlqm I(}’zldpy21’5’@l-3 (- nlpzr@m%whyhe)mf teed/ 1] - benzam de - 9-

S I d
gSSg g(gﬁyg)r((é dg%}éfrézé nléiprgé %gi 5? %g)(éal(l:l rﬁiayﬁ)et@BfWé&ﬂqg&zamphgnyl) am de
( ) 6- QR IEANEhIbrd- phem@t)Lﬁ[m(ﬁpwdlm.wuemﬂ)ophemﬂhﬁ&
(R)-5-Chloro- 3y)p ).pi col i nam de 5
() - APt S aro (e kP2 A erie) B CemHari¥ e
(
(R

R 5 EPRE N s igwﬁ%ﬂ@@h@%ﬁx R B col 1 nam de
(RS) - N-(RS) (1264( Chlperphdnyi)- 2-(§-F(ﬁtokgliollp¥?eﬂly[ﬂ1|)eﬂﬁl-)lﬁlb?l f Ihuor Iomst hyl ) benzam de
(RS) - 4. Eyror Qb2 b Bl a-oBiiire hyl ) phenyl ) benzam do

RS) - Ny L th t d
(RS - 5 Bl e Py %lﬁ?q(?i(%f@mg%. B D - 331 L pheny 1) -am de

(RS) 4(Rl§) Hl;(B (I\belQerpl(lwi)rbH étnw:pbolyrl Fphehgi)lvecizan de

3 | b de 15
0 4 NG PR B SR S RAIREA, | Y benoar de

RS hebbRendt) holae

ERS% ZI-( II\{/g% S\MQIN- 4- (rmr);;jhoélplbﬁds% ol szg:i)r?fhIgl)%,lzl))élﬁrlezaam de

(RS) - 4{(RE1- Mﬁt;}\d ylbew&h%(mmowg gnylBeEerzam de

() S GBI 2 HABD AR Al G A LARERG ) i ol nem ce 20

(RS) - 6-chl oro- N- (4- (norpholin-2-yl)phenyl)nicotinam de (RS)-
2- (4- (6-cyanoni coti nam do) phenyl ) nor phol i n-4-ium chl ori de
(R) - 4- Met hyl - N- (4- (nor phol i n-2-yl ) phenyl ) benzam de
(S)-4-Methyl -N-(4-(norpholin-2-yl)phenyl)benzam de 25

(RS) - 4- Et hoxy- N- (4- (nor phol i n- 2-yl ) phenyl ) benzam de



(RS)- 5-chloro-N-(4-(norpholin-2-yl)phenyl)nicotinam de 5 (RS)-Methyl

4- 44- (4- (nmor phol i n- 2-yl ) phenyl car banoyl ) phenoxy) net hyl ) benzoat e (RS) - Met hyl
2- chl or o-we(dt1(eq7aor phol i n- 2-yl ) phenyl car banoyl ) phenox privarzaaingoogiRS) -

4- Cycl opr opyl met hoxy- N- (4- nor phol i n- 2-yl - phenyl ) - benzam de

(RS) - 4-(Met hyl t hi 0) - N-(4-(norpholin-2-yk)phenyl ) benzam de

(RS) - 2- Chl oro- N- (4- (nor phol i n-2-yl ) phenyl )i soni coti nam de 10

(RS) - 5, 6 0i-@hiNasr@hdir- Qu-y{)@ﬁé@hm{ﬂ(tEﬂMbl)o@rmwjphenﬂmrwlam de (RS)-

4- (2- Chl or orret hy1- 3- hydr oxy- 2- net hyl - pr opoxy) - N- (4- nor phol i n- 2-yl - pheny1) -
benzam de (RS)-2, 6- D| chI or o- N- (4- (nor phol i n- 2-yl )phenyl )isoni cotinam de

(RS) - N-(4-( 'E@Eﬁlﬁlg ehtﬁééfﬁﬂéﬁr&rgrﬁ o%?aé@ E&n{)‘glﬁdk ‘{91'1& ROKYS) WG Ofol %%Pg@% 15

(R -N-(4-(Piperi u’oroe oxy) ni cot I nam
(S) - N (BS§-R- @IePyrcblmhrBSWlphhtﬂﬂyﬂe)nsz(d& 2,2-trifluoroethoxy)nicotinam de
(S)-3- oro i perid henyl ) benzam de

(S) -4- ﬁb“cpgo *r@ww&lﬁmﬁgvlp@ﬁnﬁb E’egz%lgighenyl ) benzani de
(S) 3, ér}@s &E@hyyrr&ﬂfdﬁlflz( '(pB@rUl}jh rﬂnﬁu&b)ne&%x&azlaﬁ{@@m de 20

| oro-2-Tl uoro 4- (‘'mor phol 1 n-2-yl ) phenyl ) benzam de
(S) 4 @Sbﬂd—lzwhlomﬁ‘b(%jmol(dtmﬁpﬂr@lhﬁmyl)zbe;ﬂzmﬂr@nyI ) benzani de (RS)-

N-(4- .t hi I 5- b d RS) -
N (4. (UBPBRar o BHER T SR RrES8h o- a- car boxami de
(9)- N (s (@RSt b BhBliad- Lo ighiiar ssmubinly benzam de 25
(S)-4-(Methylthio i peridin-3-yl)phenyl)benzam de

() 101 (BB hg1@ioio) S el peepldd S by pbenbnybeea de

5Ch|or r C r|d|n3 | - phenyl) - am de
5- Chl o g%}r@ﬁélﬁgN?g@% +ch1§ )é)h%é’% B%lzg#%erl di n- 3- §I Bhenzlg am de
(S)-N ((Rsi Piqiastodhymiddrey2 bﬂibemylib)acﬁf (@t pyrfdlidor- ey phytpm-anidenam de 30
(S)-6-Methyl -N-(4-(pi per| d| n- 3 yl HiE)henyl)nl coti nam de

(S) - 6- (KB1- ﬁ;@lthaﬁowwﬂnm - %Y}ccﬁc Jiy)-ahewtr#ade de
RS) - 6- d
ERS% N-(Eg? %Wﬁ F‘? Xyli%{éné'ﬁ g%%/ g)%;g;: gazn cgr boxam de

(S) 1N (BSE- FP+Ipepyldﬂ-|(|4 3y15tbl)¢1hény/lalpheﬁy1§) bﬁl&aﬂﬂﬂe’l f 1 uor oet hoxy) pyr azi ne- 2- car box

2 2. 2. ARPHIGPORRA it e Byl ORIt |t n 3.1 ) phony|) nf cot i nami de

2,2,2- peri di n-3-yl ) phenyl ) benzam de 5
(S) 5- E(II\Q/EE hiﬁaﬁéykﬁbﬁ&%ﬁlgeﬁﬁg@nﬁ?’,%%g%%nyl ) pyrazi ne- 2- car boxam de

(S - 3- ((R@) I"B/4 -DnehdgroNN{(4-plypio pdini i Irpt@nyl) Yosheamyitly benzami de

R) -3, 4 eridi henyl ) benzam de

ER% N- gy 4&?%&5‘11&%3@ I?b%“%f‘%‘? % u)c/)rérret hyl ) benzani de
R)2B- S mEHlb AN husl Pphényphsstvhmbenzam de 10

Esgz 3- gro N-I(64 fmn?riﬂbﬁlgl i n‘y2p§| )phenyl%lbenzam de

(R) - N— 44C1(11Pr%§r64cﬁlpﬁr311911)ﬂﬂé1¢95ﬂ -bgnzantifl¢ | uor onet hypni cot i nani de

R) - I
(S - a- (Rer Rt o) SR ¢S LIRSk B RERE R
(R - N- ((RSI WmMLNQSprdlmheiwlbxﬁmamﬁ] Berzaiideuor oet hoxy) ni cot i nani de 15
(S) (Mor phol i n 2-tr.ifluoroethoxy)nicotinam de

(R 2 éR@ -etiversl- RFYGM{% ﬂilﬁ ﬂ@?glﬁd}ﬁwﬂﬁ%ﬁ. coti nami de

S t d

(R T 5 TR} R R B bR R it BB L 2 S o cot § nan de
(R) 4- ERI;}mmmw anmopmqmpmahgym)aswemybmmmlde 20

S) -4- -Zx | d RS) -

(S R B RO e PR g 05 9

(RS) - N(Ré) @l\@n&mﬁlm (lrﬂétaﬁhmﬁah@z?%m&udieﬁzalmué) ni coti nani de
(RS) - N-(4-(Morpholin-2-yl) rifludoronethypi soni coti nam de

(S) -2, GRBY- lell@rlloe-lﬂ-c(aanxwllpe¢lddﬂmy1309 inphergicnyB-eniidot i nan de 25

T S A RN A ke

(S)-N (éﬁs Wmmmtpﬁrdareyi L RBE k) achit ((4T-153irfdlidﬁ{ oRRbhnBMm-aaidenam de

(R -2-Chl oro-6-methyl -N-(4-(norphol i n-2-yl)phenyl)isoni cotinam de

(S)-2- éﬁﬁbérﬁremmyﬁwner@ emfbemmm@eﬂ G4np>zrq}1|d)rp$réyhph9%)oﬁm§1§tl nam de 30
RS h | e-4-carb d
(5w (BT RTIROG-hRaBs N PL RGN Ro il 2zl o 4- carboxam de

(S)-6- Et hyI N- (4- (pi peridin-3-yl)phenyl)ni cotinam de

(RS) - N-(4- (Morpholin-2-yl)phenyl)-1-phenyl - 1H pyrazol e- 3- car boxam de -12-
(RS) - 2- Et hoxy- N- (4- (nor phol i n-2-yl ) phenyl )i soni coti nam de
(S)-4-Chloro-2-iodo-N(4-(norpholin-2-yl)phenyl)benzam de

(S) N—(4 (1 4 O<azepan 2 yI )phenyl) 3 chI orobenzam de

P N L U L Y -



15 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid 2-(4-fluoro-phenyl)-ethyl
ester (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid 4-fluoro-benzyl ester
(RS) - (4- Pyonoli/dse183- yl - phenyl) - carbami ¢ aci d 2- (4- chl oroTrectployooes hyl
ester (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid

2- (3-chl oro- pheny1l) -et hyl ester (RS)-(#-Pyrrolidin-3-yl-phenyl)-carbamc
acid 2-(4-trifluoronethyl-phenyl)-ethyl ester 20

(RS) - (4RBY-N-@-Pytdliddn-$ . yiphemyiLy 2. arhaifueraethxy)-nicotinamide
2-(3-trifluoronethyl-phenyl)-ethyl ester

(RS) - (4Rﬁgrr6rMermeﬁ Ctylrgqlmﬁrﬁerﬁym&y ia peid hi-oyEeli¢nB-yloptsng) RMids o- pheny1) - et hyl
ester (RS).3(Anbwr -y 1 mc acid

2-(4-tri ?? aoéfho%tﬁhoxf%e dﬁly?)yl g?ﬁ@lx) %esnt%%%%

(RS) - (4RB’)’-BJ‘49]DICﬂ10IDe-(N-§,4-pl|phI@GhyB)—yle;&febﬁll)ibenﬂﬂhdle 2- (3, 4-di chl oro- phenyl) - et hyl
ester Pyrrolidin-3-yl -phen carb mc acid

(RS)> 1((B§ e lﬁr(érﬂmﬁ)ﬂdéq-ﬁwl-p@%ﬁ Fbegamide

(RS) - (%R%N @1' Plﬁbﬁdlﬁﬁﬂzl ﬁﬁﬁﬂ?hﬁrﬁlﬁ&ﬁﬁ‘ﬁ@tl@yl%hﬂmﬁdé4 chloro- phenyl) propyl

ester Pyrrolidin- 3- henyl) - carbam ¢ aci d i ndan-2-yl ester
(RS)-( 4R9)H4f@hlon¢r2'fﬂBOIyDI-N1ﬁhwll)hmérrybahﬂrtwl)abﬁndamlde

RS trifl t

(5, 2, ARG BB R RS 2 S S Bheny 1 car bamat e

2 2, 2- {(REKS |1L[§lﬂ@1@C1§&§ﬁrﬁ)hn3-@ carboxyhe\aﬁl‘dr(mw{:roﬁﬁf'ﬁoﬂ&ﬂﬁ%ygfarﬁlﬂ@ invention are
nPounds wherein i s - )g-, for éxanple

(S)

® ((RS?EM Gh]@mréhkﬂx(@ﬂ)woéldn( pivbetybimegy-byngaandd ) acet ani de or WO
2011/ 07f! R I
4- (pi pé él)%ll)%gigéﬁcegﬁﬁl %r%’figt.hg']%)phé%%"urrgzt%glr%eéxbodl ment of the
i nvent |Mhlaf@NqQRpoqim;dlm@@ﬂl@héhylg-be&rz@dlﬁe- for exanpl e

RS) - 2- Chl h N-(4- lid 3-yl - t d
ERS% N-(%@h@) lﬁglgylfﬁ’giﬂled% ﬁarfggwlfoér@g?@f‘&()zl 1%&‘(@%@,— #1- ﬁé‘b’éﬂ%gqu?ﬁ%&nyl ) - propi on
am de

(RS) - I\Ig?ﬁisyyer%lpleré(}lﬁ SYIﬁh-eB%%r?yp ) %lb(eélz%r?ll f1 uor onet hoxy- phenyl) - pr opi onam d
e. 15 (RASj-Ofirifeorenttbdipyeitinee?-chitbexylivveint (4opipatidin-CGeytgdengls-amider ei n X

i s-CH2 %-,éﬂ‘fo exanple ... . e :

(RS- 3 RS1-EArEhg IR Ry Ty ridinca2 5P aylicccid ol 2 PBRopl-8Ridk de or 10
(RS) - 3+ Ré -@”ﬁrﬁ[&r&ﬁ@cﬁ%@%ﬂéﬁ-@h&@%\%@ d%lé”(ﬂfno%%ﬁﬂ @yl%fh@ﬂﬂzl?’ nafde. _
Corrpounds of formul a I-A 15 erein R s hydrogen or” [ower alkyl; Ris
- ( CH2) "(REB)DBChleteNely @t martdtidin- 2<y|bteihabaiheyyl$1bbmmmdn ed by |ower alkyl,

hydroxy, il CRE0R)- 2 m¥ho 6K Brdi bendhfidy 1 ©7 2

20  4-Chloro-N-((S)-4-morpholin-2-yl-phenyl)-benzamide
(RS)-4-Chloro-N-[4-(pyrrolidin-3-yloxymethyl)-phenyl]-benzamide
(RS)-4-Chloro-2-fluoro-N-(4-morpholin-2-yl-phenyl)-benzamide
(RS)-3,4-Dichloro-N-(4-morpholin-2-yl-phenyl)-benzamide
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-morpholin-2-yl-phenyl)-amide

25  (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-yl)phenyl)benzamide
3,4-Dichloro-N-((S)-4-piperidin-3-yl-phenyl)-benzamide
(S)-3-Chloro-N-(4-(piperidin-3-yl)phenyl)benzamide

30 (RS)-3,4-Dichloro-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-ethyl)-phenyl]-benzamide
(RS)-3-Chloro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide



20 ois O or 1; pis O, 1 or 2; R2is cycloal kyl, heterocycloal kyl, or is aryl
or heteroaryl, wherein the aromatic rings are optionally substituted by one
or two suwwetntwend’s, sel ected from | ower al kyl, hal ogenpcCoatresioarohs CF3,
OCF3, OCH2CF3, |ower al koxy, CH2-Iower al koxy, |ower al kynyl or 25cyano,
Xis a bond, -NR -, -CH2ZNH, -CHR'-, -(®&2)qg-0- or -(CH2)2-; R is hydrogen
or lower alkyl, R'is hydrogen, |ower alkyl, |lower alkoxy, qgis 0, 1 or 2; 30

or a phREyEIRLG:CHELUY 2y loaline-gCéttlyagdeiyIPBersamidd her eof are further an
enbodi nent of the invention. WO 2011/076678PCT/ EP2010/ 070045 - 14-

The pr é88ip-(upioouiernco?-crdprylicadd ghpiperénr-phelicaraiidcal |y accept abl e
salts %36 l%ggg%_%@ggg%@mﬂ%%n%,?gmﬂaﬁﬁwe art, for exanple, by

processes describ cess conprises 5a) cleaving off the
N- pr ot €R)-5AChlgroeNg4{(pporidiarfpopidaybpicdlaramita 0 R2 A X N 1( )n RN-PG (0).

to & compound O T QL 210 3 phemyTitolinamide

(RS)-4-Chloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide
(RS)-5-Ethoxy-N-(4-(2-(pyrrolidin-2-yl)ethyl)phenyl)picolinamide
(RS)-N-(4-(2-(Piperidin-2-yl)ethyl)phenyl)-4-(trifluoromethyl)benzamide
(RS)-3,4-Dichloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide

10 (RS)-4-Ethynyl-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide
(RS)-N-(4-(Piperidin-3-yl)phenyl)-6-(2,2,2-trifluorocthoxy)nicotinamide
(RS)-5-Ethoxy-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide
(RS)-4-Methyl-N-(4-(pyrrolidin-3-yl)phenyl)benzamide
(RS)-4-Methyl-N-(4-(piperidin-3-yl)phenyl)benzamide

15 (RS)-4-Methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)benzamide
(RS)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)-4-Methoxy-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)-N-(4-(Piperidin-3-yl)phenyl)-5-(2,2,2-trifluorocthoxy)picolinamide

20 (RS)-4-(benzyloxy)-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)-6-chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide
(RS)- 2-(4-(6-cyanonicotinamido)phenyl)morpholin-4-ium chloride
(R)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide
(S)-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
(S)-4-Chloro-3-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide
(R)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide

30  (S)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide
(R)-N-(4-(Pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluorocthoxy)nicotinamide
(S)-N-(4-(Pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(RS)- 4-(4-Chlorophenoxy)-N-(4-(morpholin-2-yl)phenyl)benzamide



10 Whereinis a heterocyclic group sel ected from pi perazinyl, piperidinyl,
nmor phol i nyl, pyrrolidinyl or thionorpholinyl, PGis a N-protecting group
sel ect ed Wwoam/oZ6@B0-tert-butyl and if desired, convert iPog/ErPR@oomvpdHUNdS
obtained into pharmaceutically acceptable acid addition salts, or 15b)
reacting a conpound of fornmula with a-t¢@nmpound of fornula 20 to a conpound
of formula wherein Xis a bond or -CH2- and the other definitions are as

descri tQRyL6e(tmule)rNc(n-(m\ﬁ?lﬁmizl-m&ﬁﬁﬁlﬁ%étﬁaaﬁd@/ 070045 -15- i f desired,
convertin ounds bt al ned 1 nto pharmaceutically acceptable acid

addi ti 68)- éhﬂgbgﬁzgfn@ﬁﬁ@ﬁ?ﬁgﬂﬁﬂﬁﬁﬁﬁbﬂﬁﬂmﬁﬁ¢?ornula 5R2' %0 with a conpound
of T or 7R3 HAR I N--EnGRAPRHEL 1 Bhe dyBpiadnidt! R m X-NIT "Y O
(RS)- 5-chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide
5 (RS)-Methyl 4-((4-(4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)methyl)benzoate

(RS)-Methyl 2-chloro-4-(4-(4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)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-yl)phenyl)isonicotinamide

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

15  (R)-N-(4-(Piperidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-N-(4-(Piperidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-3-Chloro-4-methyl-N-(4-(piperidin-3-yl)phenyl)benzamide
(S)-4-Chloro-3-methyl-N-(4-(piperidin-3-yl)phenyl)benzamide
(S)-3,4-Dimethyl-N-(4-(piperidin-3-yl)phenyl)benzamide

20 (R)-4-Chloro-2-fluoro-N-(4-(morpholin-2-yl)phenyl)benzamide
(S)-4-Chloro-2-fluoro-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)- N-(4-(Morpholin-2-yl)phenyl)-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)phenyl)benzamide
(S)-4-(Ethylthio)-N-(4-(piperidin-3-yl)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-yl)phenyl)-6-(trifluoromethyl)nicotinamide

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



10 wherein the definitions are as descri bed above, and I f desired,
converting the conpounds obtained into pharmaceutically acceptable acid
addi ti on weal20s/07d6718 preparati on of conmpounds of fornul arcTaP2aibe7@asent

i nvention may be carried out in 15 sequential or convergent synthetic
routes. Syntheses of the conmpounds of -the invention are shown in the
follow ng schenes 1-17 and in the description of 323 specific exanples. The

skills (SFNUMI’-(@%eh@[n-@—@[)EMd:ﬂy@) -9y, 2Qhﬁﬂﬁ6@@thb@jﬂ pandinpL-tdrbeabiign of the
resul ting_products are known to those skilled in the art. The substituents

and i n&SbésBra@ed%(ﬁ(plﬁ@ﬂ(%l@ﬁrﬂmhsgylamg%zfmepihcawommtdﬁe2 prédduyeacchite t he
signifi §)38<Befo&h‘ﬁ€g4 K@g %Orwlg&ﬁqahﬁ&’é %%tzet%ﬂhgmtata&at%om rary. 20In

nore detall can be’ manutactured by the nethods
gi ven mﬁ)@mmmbyrmﬁé(pmbhmmssgmmmmybhnthmkhxanples or by anal ogous net hods.

di t f t d ti t k
o e pap SonM G VT et -t RbeP LR SEHIONEBAR s not | 1 mted Lo the
one d|qgjgxg@uth%SQ@@gﬁm&ﬂkgng éﬁkﬂﬁﬂ%hmngﬁgendlng on the starting

material's and t'heif respective re IVity the sequence of reaction steps
can be(R}éeﬂDnﬂahﬁﬂﬂéﬁénmeﬁdmmkymmhﬂmwbmuamsmare either comercially

bt ow, (B ek s SoTPen - rERerenad 88 Tne description or in
(e S Rl Lo padey 10 2L 01008 ol

10 (S)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)benzamide
(R)-N-(4-(Piperidin-3-yl)phenyl)-6-(trifluoromethyl)nicotinamide
(R)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide
(S)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide
(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide

15  (S)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(R)-2,6-Dichloro-N-(4-(morpholin-2-yl)phenyl)isonicotinamide
(S)-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-yl)phenyl)benzamide

20  (S)-4-Ethoxy-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)- 3-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-6-(pyrrolidin-1-yl)nicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-2-(trifluoromethyl)isonicotinamide
(S)-2,6-Dichloro-N-(4-(piperidin-3-yl)phenyl)isonicotinamide

25  (S)-2-Chloro-6-methyl-N-(4-(piperidin-3-yl)phenyl)isonicotinamide
(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide
(S)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide
(R)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phenyl)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
(S)-N-(4-(Piperidin-3-yl)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



for exanple using: The substituents are as descri bed above and X is N or
-CH2NH-. 5 Step A: Uea formation can be acconplished by a coupling
reacti on wet2amat6@s am ne 3 and al kyl or aryl isocyanat @CTEPR@OOTGB®42 i N
hal ogenat ed sol vents such as dichl oronet hane or 1, 2- dichl oroethane or
et hereal sol vents such as diethyl ethet?2- di oxane, THF, DVE or TBME,
optionally in the presence of a base such as triethylam ne or

N, N- di i(RSpL2aRKbBLNYUaFoRSho liAQ-ystal BBoRko@RRMiepr i at e ani nes 3 incl ude
N-protected pyrrolidine derivatives such as 3-a [ CAS 908334-28-1] and 3-f
[ CAS 8&dbathrod-iodgiNed{apipdoiee xhiphrydbeazaimidas 3-b [ CAS 875798-79- 1],

3-¢c [CQ§? 70041 5{; 1R ( CAS - 26-9], piperazine derivatives
such as ﬁdgﬂé%%é%yébT??gg@ggngﬁgéﬁgggﬁgﬁFﬁgederivatives such as 3-e [ CAS
10027 26-Oklofi-N-(4W2 2 03)16-0kB6TRBPHho ER20 ihoddibnzamide Preferred conditions
are in dichloronethane at rgomtenperature for 3 hours. Step B: Renoval of
t he 5Bcﬁg 4p¢}§?r€' T(Q%n@r@@ﬁn&%@gzgzg@q%g@@ew th mneral acids such as HCI,
H2SO4  QR)-HAH 00N (@1 BRBIH IRD- HFbcteihidGidehmgOOH, CHC12C00H, HOAc or

p-tol uenesul fonic acidin solvents such as CHCl12, CHC13, THF, MeOH, EtOH
or H20 3a€hlora-d-[Ba(ZS,5%)- Pretled medphdmd2-yl eptengll-bednhi@ior n di oxane and THF

o 0 S ST A o 0 B s e 3 | A Carbamte

10 A further embodiment of the invention are compounds, wherein X is -(CHR’’)4-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-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-fluoro-phenyl)-ethyl 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)-ethyl ester

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-phenyl)-2,2,2-trifluoro-ethyl
cster 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’)q-, for

example

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



The substituents are as descri bed above and Xis a -0- or -CH20-. Step A
Carbamate formati on can be acconplished by a coupling reaction between an
am ne 3 awmd2alikybe7er aryl chl orof ormate conmpounds 5 in rar@epenavedssol vent s
such as di chl oronet hane or 1, 2-dichl oroet hane or ethereal solvents such as
di et hyl ether, dioxane, THF, DME or TBME in the presence of a base such as
triethylam ne or N, N-diisopropyl ethylam ne. Exanples of WD

2011/ 0{8948hcFéeR2@ UO(HDRAE3-y1)bBenyagpbpité.at € am nes 3 include N-protected
pyrrolidine derivatives such as 3-a [ CAS 908334-28-1] and 3-f [ CAS
889947- 54- H)furth¢rgaiodiment @& Hevayqgniies ax ompeynds, yheeasXgyS Y- 7 dergramplee

[ CAS 1 13- 57 e jye 334+ 26-9] . plRerazi ne derivatives such as
sod | A 738 G S e BB s 5 e | cons

10027 2G@RIBNG{(RSp-4Mryedodid inedt ytpinchiyt ik D (S trftuerdmétaylpteani)peopionahitife at  r oom

t enper [ or 18 hours. St . Renoval of the BOC N:-protecting group can
be eff Zégbgléﬂ?ﬂ“ﬁi%?a}ﬁpg@y '2231'6%%0 oxyzp %GPTOPB’P@ﬁl r organi c acids
such as CF3COCH, CHC12COCH, HOAc or p-toluenesul fonic acid in solvents such
as CH2Cl12, CHC13, THF, MeOH, EtOH or H20 at 0 to 80 C. Preferred conditions
are 4N HC1A| fnrthi¢raxzhodinaend of Hie iaten60n @ cospemougdy, whe@insXhnefd#l.€H,f,dor X bei ng a
bond I Urea Formation for exanple using: WO

2011/ 0F887BPCT/ EP2010/ 070045

(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  wherein

R is hydrogen or lower alkyl;

R 18 =(CHy),»-(O)o-heterocycloalkyl, optionally substituted by lower alkyl, hydroxy, halogen,
or by —(CHy),-aryl;

n is0, 1or2;

20 o isOorl;

p is0, 1 or 2;

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, OCF3, OCH,CF3, lower alkoxy, CH,-lower alkoxy, lower alkynyl or

25 cyano;

X 1s a bond, -NR’-, -CH,NH-, -CHR"’-, -(CH;)4-O- or -(CH3),-;

R’ is hydrogen or lower alkyl,

R is hydrogen, lower alkyl, lower alkoxy,

q is0, 1 or 2;

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

invention.



-19- The substituents are as described above and is a heterocycl oal kyl
group, which may contain sone further heteroatons such as N, S or 0. Step
A. Urea fwormativooss78an be acconpl i shed by a coupling reaeCrmraeivamehn an
amine 3 and 5 al kyl or aryl chloroformam de conmpounds 5-1 in hal ogenat ed
sol vents such as dichl oronet hane or 1,-24di chl oroet hane or ethereal solvents
such as diethyl ether, dioxane, THF, DVE or TBME in the presence of an
organi ¢ base such as triethylam ne or N, N-diisopropyl et hyl am ne. Exanpl es
of appropriate am nes 3 include N protected pyrrolidi ne derivatives such as

3-a [ CAS 908¥8progutiqompeynds af fprmda g gudihpirphamaceyicadly jage apeabiresalty s bes
h - 798= 79~ - -5 3- ¢ }.CAS
506334 5d By S edaiibictn dhartlior Sl Y oA pkribl OGS Mish

nor pholprewesdemprats ves such as 3-e [ CAS 1002726-96-6]. Preferred conditions
are triethylamne in THE at roomtenperature for hours. Step B: Renova
of the BOC? 216%{1%8 ithnggeret?ﬁt%ngBg%@mmwnaﬁ? OFf¥dral acids such as
HCl, H2SO4 or H3PO4 or organig acids such as CF3COOH, CHCl2COOH, HOAc or
p-tol uenesul foni ¢ 15 aci g2 n Jsol yents such as CH2Cl2, CHC13, THF, MeOH,

Et OH or H20 at O to 80 C. PXeféﬁ'r@@.n%tio re 4N HC1 in di oxane and
THF at 60 C overnight. 20 25 WO 2 0R667gPCT/ EP2@10/ 070045 -20- Schere 4
for X being a bond or CH2 for exanple usi(Af:\The/substituents are as

descri bed above and X is a bond or -CH2-. 5 Step A° Ami de formation can be
acconplished by a coupling reaction between an am ne 3 and al kyl or aryl
acid chloride co nds 5-2 in hal ogenated sol vents such as dichl oronet hane
or 1,2f%98ﬂ@8935ﬂﬁﬁﬁgn®? et hereal solvents such as diethyl ether, dioxane,
THF, DVE or TBME, in the presenge of an organic base such as triethylam ne
or N, N-diisopropyl et hyl am pé_ Ekaqple of appropriate am nes 3 include
N-protected pyrrolidine derivatiges @s 3- S 908334- 10 28-1] and
3-f [CAS 889947-54-0], piperidin& de ti\ves suchgs 3-b [ CAS
875798-79-1], 3-c [CAS 170011-57-1] and 3- ¢O[.CAS 908334- 26-9], pi perazi ne
derivatives such_as 3-d [CAS 170911-92-9] and norpholine derivatives such
as 3-e [CAS 1 72N-96-6]. WO 2011/ 076678PCT/ EP2010/ 070045

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

addition salts, or

15 b) reacting a compound of formula

O
OCN\
Y

XS
R?“7 NH

with a compound of formula

2
20  to a compound of formula

Rz\x’H\[f

@)

Y

wherein X 18 a bond or —CH;- and the other definitions are as described above, or



-21- Preferred conditions are triethylamne in THF at room tenperature for
18 hours. Alternatively, amde formation can be acconplished by a coupling
reacti on wet2amat6@s am ne 3 and carboxylic acids 5-3 i nPChaEPpriesemaee of a
coupling reagent such as DCC, EDC, TBTU or HATU in the presence of an
organi ¢ base such as triethylam ne, N-Ndiisopropylethylamne or 5

N- et hyl nor phol i ne i n hal ogenat ed sol vents such as di chl oronet hane or

1, 2- di chl or eedd3ase; hvetihetrabnpolivdibsaisddcintoshatineddisitalBtdtesptalilt axane,

THF, DVE or TBME. Preferred conditions are TBTU with N-nethyl norpho line in
THF at adgitionpglés or8 hours. Step B: Renoval of the BOC N-protecting group can
be effected with mneral acids such as HCl1l, 10 H2SO4 or H3PO4 or organic
aci ds such as CF3COOH, CHC12COOH, HOAc or p-toluenesulfonic acid in

sol vent s sug reaasngCH2EGARZy unCdEI@muldHF, MeOH, EtOH or H20 at O to 80 C.
Preferred conditions are 4N HC1 in di oxane and THF at 60 C overnight. 15 20
25 WD 2011/ 076678PCT/ EP2010/ 070045 -22-,Scheme 5 X being a bond, CHR or

- (CH) 2- 73 R2-X. NH2 8 B Urea For &t T"WTCO

Y
H,N \©R1
Ve
N<

Y

10  wherein the definitions are as described above, and

with a compound of formula

to a compound of formula

Rz\x’H\[f

@)

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 used in 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 in 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.



for exanple using: 3-a3-b3-c3-d3e The substituents are as descri bed
above and X is a bond, -CHR or -(CH2)2-. 5 Step A: Isocyanate formation
can be acworepliigbed by treatment of an amine 3 with tri poosgeo/odiophosgen
or phosgen in hal ogenated sol vents such as dichl or omet hane or

1, 2-di chl oroethane in the presence of -&6-base such as triethylam ne or

N, N- di i sopropyl et hyl am ne. Exanpl es of appropriate am nes 3 include

N- pr ot egEBR AV PFROOCHDOUREler i vati ves 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 WO 2011/076678PCT/EP2010/07§045 -23- 170011-57-1] and 3-g [CAS
908334- 26-9], piperazine derivative las 3-d [ CAS 170911-92- 9] and

nmor phol i ne derlwabu%ﬁ§Nﬁughm@ﬁH3 e [ CAS 1002726-96-6]. Preferred conditions
are triphosgen and triethylam ne in dichloromethane at 45 C for 18 hours.
Step B: Urea formation can be acconpllshed by a coupling reaction between
an i socyanate 5 Q&ggpund 7 HNr am ne 8 in hal ogenated sol vents such as
di chl oronet hane o % dlchIOHEZLKSB@ or ethereal solvents such as diethyl
et her, di oxane, THF, DME or TBME, N y in the presence of a base such
as triethylamne or N, N-diisopropyleth ine. Preferred conditions are in
di chl oronet hane at roomtenperature for 3 hours. Step C. Renoval of the BCC
N-protecting group can be¢Aeffected with mneral acids such as HCl, 10 H2SO4
or H3PO4 or organic acid Egﬁ h,as CF3COCH, CHClZCQpH HOAc or

p-t ol uenesul foni c aC|d im solvents such as CH2G£2 THF MeOH, EtOH
or H20 at O tmLiag . Preferred cdh&;;kgps are 4N ane and THF at
Vi
60 C overni ght 5 orotecting group H
N-_O
I-1
X,

for example using:

Oy T %;;%00

3-a 3-b 3-c 3-d 3-e

Y
ZN—Y\©\3 H,N %
N Oa-N
Oﬁ/ 1’

3f 3-9

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 ethereal solvents such as diethyl 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 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] 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].



25 WD 2011/ 076678PCT/ EP2010/ 070045 -24- Schenme 6 for X being a bond OCN

yaO< 0l - 7 CNH9 A Uea Formation for exanple using: 3-a
3- b3- c3- d8Oa011/076678 PCT/EP2010/070045

-17-

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 HCI,
H,SO4 or H3PO, or organic acids such as CF;COOH, CHCL,COOH, HOACc or p-toluenesulfonic
acid in solvents such as CH,Cl,, CHCl;, THF, MeOH, EtOH 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\n,N Cleavage of R—X\n,N
o \©\C _protecting group o) \%
N_O H
T
o T -2
4-1 -

for example using:

N N ", N@ \©\[o
1K %

o
3-a 3-b 3-c 3-d 3-e

H,N H,N

7(0 3f >(O 3g
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



The substituents are as descri bed above. 5 Step A: Urea formation can be
acconpl i shed by a coupling reaction between an isocyanate conpound 7 (see
schene 5)wendiiane@si ne 9 i n hal ogenat ed sol vents such agcCuirpkéionorvs hane or
1, 2-di chl oroet hane or ethereal solvents such as diethyl ether, dioxane,
THF, DME or TBME, optionally in the pré$ence of a base such as
triethylamne or N, N-diisopropylethylam ne. Preferred conditions are in

di chl ongp®ipfiatandics @it € NPplotdctsdeyiolidide Aotivaives Woh as 3-a [CAS 908334-28-1]
2011/ 076678PCT/ EP2010/ 070045 -25- Step B: Renpval of the BOC N-protecting
group 8% 3Hd G E0d Sdirtnpiperinaderaetives sigeps b (G 81780490k iﬂﬁ’@@sor

or gani j ds~ | GH : C - | I oGi1aeid in
col vendJ08L 557 SLaR 53 68 Rt S AR iR B FRGRAS BRI 92

Pr ef er 9 dnd ondpholion deravaeivéd\sucths Bre [dIABKEIR72616FHF at 60 C overnight. 5
Schene 7 for X being a bond. or. -CH2- The substituents are as descri bed
above é’ﬁ%felsze@ gorglt%\%&r%?le&@i@nlne 1ol dF @hropm expsLbe dor @r%ﬁ-on can be

acconp U@"BdRQMo@al GPHRIBAHE N -ﬁ%@é&iﬁ% REIPBE Be BITcdtS@ N RN aFATROMRH ad HCEEE
schenme 5) and an al cohol 10 I n hal ogenated sol vents such as dichl oronet hane

or 1, 2+tiSOhlooHeROhamna garic etiHesushlas £31:4OME GIChCAOH D Ay br piidleenesdif@nane,

THF, DME or TB opt i L1y At resenc a S ugh,as

Cr1 et myrin ae g MRS SpeciR A aa: Byt o URaBF B E0:EE i ons are

N, N- di irg@pfrePydifitivhisard N H if Woxahe dkOTIPF P60 I8 ob@HIght. Step B: Renoval of
the BOC N-protecting group can be effected with m neral acids such as HC1,
H2s584 or H3PO4 or organic acids such as CF3COOH, CHC12C00H, HOAc or

p-tol uenesul fonic acid in solvents h CH2C12, CHC13, THF, MeOH, EtOH
or H20 at 0 to 80 C. Preferred condﬁ#%%%ggare AN HC1l in di oxane and THF at
60 C over ni ght for X\W@n@@band)76678PCT/ EP2010/ 070045 -26- Scheme 8 for X being
a bond or -CH2- QOCN

H,N
N-X._Cl
Ooxyer Q\Q
0] 5. N\gO\K
3

1
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Urea
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H Cleavage of H
_—
N \n,O NH
O T< -3
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for example using:

H,N H,N H,N HZN\©\ H,N .
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N (0] N
O§g 1’
7( 3f >( 39



11

2 RX-NH2 8 A Urea Formation 0,2H H Fvx-NyN o A Urea Formation2

R X-NCO + 12 1-6 The substituents are as descri bed above and X is a bond
or -CH2-.w®b 2011/076678 PCT/EP2010/070045
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-19-

O
The substituents are as described above and é_ is a heterocycloalkyl group, which may

contain some further heteroatoms such as N, S or O.

Step A: Urea formation can be accomplished by a coupling reaction between an amine 3 and
alkyl or aryl chloroformamide compounds 5-1 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.
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] 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,SO4 or H3PO, or organic acids such as CF;COOH, CHCL,COOH, HOACc or p-toluenesulfonic
acid in 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.



Step A© Urea formation can be acconplished by a coupling reaction between
i socynate 11 (CAS 879896-39-6) and al kyl or aryl am ne 8 in hal ogenated
sol vent s wochtiageeBchl or onet hane or 1, 2- di chl or oet hane por/EPRdI602@US

sol vents such as diethyl ether, dioxane, THF, DVE or TBME, or polar organic
sol vensts such as DMF, optionally in t-R& presence of a base such as
triethylamne or 10 N, N-diisopropyl ethylam ne. Preferred conditions are in
DVF at roon1tenperature for 18 hour s3chéintarnatively, urea formation can be
acconpl i shed hy a coupling reaction between am ne 13 (CAS 16153-81-4) and
al kyl or aryf %ﬁ@?&ﬁ%Fﬁ %onpounds 12 in hal ogenated sol vents such as

di chl orormet hane_gr 1, 2-di chl oroethane or ethereal solvents such as diethyl
et her, di oxane, 15 DME or TBME, or polar organic solvensts such as
DIVF, optlonally in resence a base such as triethylam ne or

N, N- di i sopr opyl et hyl ar eferre conditions are in DVMF at room
tenperature for 2 hours. o 2011/076 78PCT/ EP2010/ 070045 -27- Schene 9 for
X being a bond or -CH2- B HN 13 RZ.&g%} g& Car bamate 0 Formation 5
0 A F(;Arm:'iieon 5-3
R, AL Amide

X cl Formation

B

X H Cleavage of X H
- 2
R \n/ protecting group R™ T
o) _— O
N\n/o\|< NH
o -4
4-3
for example using:
H,N
. )
% N. .O O\l\n,o )N\
N
b W< X T SRS
0”0

7( 3 >ro 34

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

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. Examples
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-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].



for exanple using: 5 The substituents are as described above and X is a
bond or -CH2-. Step A Carbanmate formati on can be acconplished by treat nent
of an amwe 281vi76618et hyl chl orof ormate in hal ogenat ed selCr@areaomowhs as

di chl oronet hane or 1, 2-di chl oroet hane or ethereal solvents such as diethyl
et her, dioxane, THF, DME or TBME in theélpresence of a base such as 10
triethylam ne or N, N-diisopropyl ethyl am ne. Exanpl es of appropriate am nes
3 i ncl wdefetred coMitadhl bt OifehBinGhé EPPAEGL Eb'é@;@fkﬁlpel?a%ureﬂ‘dsm&‘l@dlﬁﬁ pyrrolidine
derivatives such as 3-a [ CAS 908334- 28- pi peri di ne derivatives such as
3-b [ CAStegativoly. ymide)forpgion.can P@A@omqu lswa 9quPligg peactoR hetwaer p aminges

such a 1 r t [ CAS
100272% gL AR L 7 s Rl PSRRI T MR RO HBC, PETE R

t enper &AITE if dre fk&chousfan cﬁgﬁhebaﬁ.suﬂeahmml@fama@ No&l-dicsoproplyiegtydaniby or

trea t of car te 14 wi th an al um ni um hydri de reducj gent such as
Red- Al ey ip BPE% Indrgiagshgted sl s Suehes dichreRsihencer § %ﬁ%@?&?ﬁ?@? or

bet ween{Pomd|eame firh 4t %@@ﬂ oIRE diglhtXrieReEa Uyl the sol vent.
Preferred conditions are THF at room tenperature for 5 hours and then at 50
C for Pschiradit@sliti®sap: TBTUaVMaNamethybmtholmn g bl SACEdpl 8 btwed. by a
coupling reaction between an am ne 15 10 and al kyl or aryl chl oroformte
conmpounds 5 in hal ogenated sol vents such as di chl oronet hane or

1, 2- di PBOREMGNE onhe%(b@N@fot&ﬂh%%fH@) BHGB ciscteld ®ithhin&lh&dids fcR¥aneE,
THF DVE or TBME in the presence of a base such as triethylam ne or

N, N @S&mp%%@hgﬂ QIBhme acipy @#caraﬁé?ﬁs@@ﬁlﬂ tGRAECROEL tHP A€ Ry pAelneResUOTHE at
room t GaRAbNERs SR AR St SRy MESIOKRY B % FRSpheer ot ect ing

group can mner & adl s suc or H3PO4 or

or gani @r&éﬁd@c@m&ﬁbxﬁarmﬁmm d@ﬂ@leZQKTHFH@@"@bV@nIg(h{ uenesul fonic acid in
sol vents such as CH2Cl12, CHC13, THF, MeOH, EtOH or H20 at O to 80 C.
Preferred conditions are 4N HCL in di oxane and THF at 60 C overni ght.

Schene 10 for X being a bond, NIT, -CH2NH, CHR'-, -(CH2)Qg-0- or -(CH2)2-
1 B1-RAN-Arylation H
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R2, XyN 0 WD 2011/ 076678PCT/ EP2010/ 070045 -29- The substituents are as
descri bed above and X is a bond, -NR -, -CH2NH, -CHR'-, -(CH2)g-0- or Step
A: N al kywetznom7é@s be acconpli shed by a reduction am naCr@mpP2010ACH0HDN
involving treatnment 5 of am ne conmpounds 1-8 with an al dehyde such as

f or mal dehyde, acetal dehyde, benzal dehy@2 or phenyl acet al dehyde in the
presence of a Bronsted or Lewis acid so as to formthe corresponding i nm ne
conpound, with in situ treatnment w t§thameaduci ng agent such as sodi um
triacet oxyborghydride or sodi um cyanoborohydri de. Preferred conditions
when using aqddBiid 2PRhEMRIGh{HL) 501 ution are zinc chloride, sodium 10
acetate and sodi um cyanoborohydride in nethanol at 50 C overnight.
Preferred conditions when using acetal dehyde, benzal dehyde or

phenyl acet al dehy, are acetic acid, sgdium@ggetate and sodi um

tri acet oxyborohydrigeyin 1, 2-di chl osoetekane at C overnight. Step B:
N-aryl ati on can be ae€oil i shed 0 nt o i e conmpounds 1-8 with
aryl iodides in the presgnce a netal catalyst, Y Pnst ance using a
copper-nedi ated Ul mann reaction or a 15 pal |l adi um ca®al ysed

Buchwal d-Hartw g reaction. Preferred conditions are catalytic ferric oxide,
catalytic L-proline and sodiumtert-butoxide in DMSO at 135 C overni ght
according to tggxproced re of Guo et al. (Org. Lett. 2008, 10, 4513- 4516).
Scheme 11 for X'meing g pond or - CH2- 20 18 The substituents are as
descri bed above and X ig aehond or -CH2-. WD 2011/ 076678PCT/ EP2010/ 070045
-30- Step A: Am de forngt Fomatoan be acconplished by a coupling reaction

bet ween aryl am ne and gn al kyl or aryl acid chloride 5-2 in hal ogenat ed
solvents such as dichl oromet hane or 1, 2- dichloroethane or ethereal

sol vents such aszdL%t11I et her, di ox@&fage bHF, DME Q[??B inthe 5

2 ¢ A . R=X f
presence of an ngc $e _such as dretecgitidgyduam ne or”

N, N- di i sopr opyl et hyl am ng.
O

4-4

N

for example using:

H,N H,N H,N HZN\©\ HZN\©\[0
N_O N O hg A
T g DS

™~ §
o >

3-¢c 3d 3-e
H,N H,N

o o)
7( 3-f >( 3-g

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

3-b

5 Step A: Isocyanate formation can be accomplished by treatment of an amine 3 with triphosgen,
diphosgen or phosgen in halogenated solvents such as dichloromethane or 1,2-dichloroethane in
the presence of a base such as triethylamine or N,N-diisopropylethylamine. 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



Preferred conditions are triethylamne in THF at roomtenperature for 4
hours. Alternatively, am de formation can be acconplished by a coupling
reacti on wet2zamat6@syl am ne and carboxylic acids 5-3 i nPChaEPpoiesemee of a
coupling reagent such as DCC, EDC, TBTU or HATU in the presence of an
organi ¢ base such as triethylam ne, N-BBdiisopropylethylam ne or 10

N- et hyl nor phol i ne i n hal ogenat ed sol vents such as di chl oronet hane or

1, 2- di ahboriest-hanel Dk [CASEI83B4-961N EFlp&abtke Herdmtitdeedubl bs BIAMEAS TT(9X ave,
THF, DVE or TBME. Preferred conditions are TBTU with N-nethyl norpho line in
THF at 9@n€mpgphoiige Aeyiiyagivessiusp ap3-d (v | Y2780r%Z1- be acconpli shed by

treat .- 1. Qdi i 1 i di s i@ tolV, S
1030574005 BiideR SkeERndhohd RN Eh bR ENITHICE CHRr b
copper -SigdBatsd fodnhatiancan baatdoaiplichcdabypatdupling neacadabyteech BusboyahakeHar t Wi g

reaction. Preferred conditions are catal ytic copper(l) jodide, catalytic
116 pﬁ@ﬂ@ﬁ?@f{ﬁw @%ﬁﬁl%&@iﬂ@&?wdﬁ@ fuih i BRSBTS T 1 ona
sol venty;@fiordfla cﬁ%@ﬁe@éeﬂ L5 1v&GE Qi R Qliét%lteh‘f;ea,lft{s@gag@,ufﬁlj ahvBUGELE and

co-workers (Org. Lett. 2002, 4, 973-97 i C. Renoval of the BOC
N- pr ot eptidmdlygn thagpresemchef &bdse st@ddastiitthymimes el Natdd®psaptetipdaiot, H2SO4 or

H3PO4 i c.acid 3000H,  CHCL2
p-t ol L SrEISUFS S s e ﬁllrjfﬁgﬂ‘%g‘r‘? @ngﬁ%ﬁ?o%te@ﬂ%?f PRI MeOH, Et OH

or H20 sdp @: REMEQI @fﬂBffﬁﬁ@N—gﬂ)t&@iﬂ iégrdl%rtﬁn% effddledibrlhinfinebaPxANEsUBR s i, at
60 C overnight. 25 WO 2011/076678PCT/ EP2010/ 070045 -31- Scheme 12 for X

bei Hy d1.86h@r BrPOC organic pRdxsughizs ¢F-BONAGHGLCORH, HQADoFptelpeneawlifone
acid in 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.
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The substituents are as described above and X is a bond or -CH2-. 5 Step A
Hydr oxy pyrrolidine derivative 21 can be prepared by addition of

4- br omophwoybiva7ké7am t o epoxi de 20 (CAS 114214-49-2) i npPChaEpPpsiesensge of a
Lew s acid such as boron trifluoride etherate, whereby

4- br ono- phenyl lithiummay be first prep&red in situ by treatnent of

1, 4-di bronobenzene 19 with a stoichionetric equivalent of n-butyllithium
The reaction nmay be carried out in &dnemesd organic solvents such as
diethyl ether or  THF, preferably at Tow 10 tenperature. Preferred
conditions are TPF¥N92M"E for 30 min for 4-brono-phenyl |ithi um generation
and then -78 C for 2 hours for the epoxi de-opening reaction. WD

2011/ 076678PCT/ 070045 -32- Step B: Narylation can be acconplished
by treatnent of ary jde 21 with am de conpounds 22 in the presence of
a netal catalyst, for ilpsfange using a copper-nediated U | mann reaction or
a pall adi um cat al ysed Buc El—lartwn g reaction. Preferred conditions are
catal ytic copper(l) iodide, catalytic N, N di nmethyl et hyl enedi am ne and 5
caesi um carbonate in di oxane at 120 C overni ght according to the procedure
of Buchwal d and co-workdgrs (Og. Lett. 2007, 9, 4749-4751). Step C. Renoval
of the BOC N prot \ng |group can be effected with mneral acids such as
HC1, H2SO4 or H3PO4L_BH qr anlc aci ds such as CF3COCH, CHC12COOH, HOAc or
p-tol uenesul fonic aci & ijncsalyents such as CH2C12, CHC13, THF, MeOH, EtOH
or H20 at 0 to 80 C. 10 [Preferred conditions are 4N HCl in di oxane and THF
at 60 C overni ght Step¥D: Fluorination of alcohol 23 may be acconplished
by treatnment wt f ugri nating reagent sych as@etﬂnyl am nosul phur

trifluoride (DA on- prOtIC(?? r@Iv rred conditions
are DASTlnamxtue etonitrile an ,,g-dlchl@ro at a
1

tenperature between 0 C and_x enperature for 1 hour. Hep E: Rerpval
of the BOC N-protecting groupca be effected with mneral acids such as
HC1, H2SO4 or H3PO4 or ordahic aC| ds such as CF3COOH, CHC12COOH, HOAc or
p-tol uenesul fonic acid in solvents such as CHCl12, CHC13, THF, MeOH, EtOH
or H20 at %r mqo % Preferred conditions are 4N HCl in di oxane and THF at
60 C overni ght " 26""25 WD 2011/ 076678PCT/ EP2010/ 070045 -33- Schene 13 for

X being a bond or CH2;-IN HA H,N
H,N o
Qo Q@ o Y
N o k/N o
3-c 3-d 3-e

3f 3-g

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-dichloroethane or ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME,
optionally in the presence of a base such as tricthylamine or N,N-diisopropylethylamine.

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



| B Al kylation R2-XyOH o or 5-3 R2-XIfCl o0 5.2 Y E Am de Formation

The substituents are as descri bed above and X is a bond or -CH2-. 5 Step A
Aryl pyrrwbiadimdserae 25 can be prepared using a netal - caCalppa@d/070045
cross-coupling reaction, for instance using a rhodi umcatal ysed conjugate
addi tion of aryl boronic ester 26 (CAS2330793- 01-6) with mal eiim de 27
(CAS 1631-26-1). Preferred conditions are catalytic [ RhCl(cod)] 2, potassium
hydr oxisidg BNRéasoe0usthdiBO@Ne patectidg Grdudrcab befladtes withdeincral SIi@MAYE as HCI,
irradiation according to the procedure of Iyer et al. 10 (Tetrahedran.

Lett. J06PaonBl:PQaararganigycids wohze {F:0066% EPAh. 671@/ko0n B-toluenesulfonic
acid in 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.

5
Scheme 7
for X being a bond or -CH,-
N-._O
b
AN
7
2
R~..OH
X A
Carbamate
10 Formation
\
RA..0_N % f R&%..0_N
Sx Oy rotecting group A
(e} (e}
Ny© H
L
4-1 -2
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 ethereal solvents such as diethyl ether, dioxane, THF, DME or TBME,
optionally in the presence of a base such as tricthylamine 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,SO4 or H3PO, or organic acids such as CF;COOH, CHCL,COOH, HOACc or p-toluenesulfonic
acid in 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.

20



-34- Step B: Al kylation can be acconplished by treatnent wth an al kyl

brom de or alkyl iodide in the presence of an inorganic base such as sodi um
car bonat ewonotizgeé7am car bonate in a pol ar nonprotic or gaor®Eps@owenys such as
DMVF at a tenperature between roomtenperature and the reflux tenperature of
the solvent. 5 Preferred conditions ar&6-using nethyl iodide and caesium
carbonate in DVF at roomtenperature for 1 hour. Step C. Renoval of the BCC
N-protecting group can be effected vgdhbmeigneral aci ds such as HCl, H2SO4 or
H3PO4 or organic acids such as CF3COCH, CHC12COCH, HOAc or

p- t ol uenesul PHAPEINGE ReNdPr sffvent s such as CH2Cl2, CHC13, THF, MeOH, EtOH
or H20 at 0 to 80 C. 10 Preferred conditions are 4N HCl1 in di oxane and THF
at 60 C overnight. Step D: Reduction can be acconplished by treatnent of
carbamate 29 whdl an al um nium hydride reducing agent such as lithium

al um ni um hydri de@\?n et hereal solvent such as THF or di oxane at

t enper at ures betwe tenperature and the reflux tenperature of the

sol vent. Preferred cordiNons are THF at 70 C for 1 hour. 15 Step E: Anide
formati on can be acconplished by a coupling reaction between am ne 30 and
an al kyl or aryl acid chloffide 5-2 in hal ogenated sol vents such as

di chl oronet hane or 1,2- dichloroethane or ethereal solvents such as diethyl
et her, dioxane, THF, DVE or TBME, in the presence of an organic base such
as triethylam ne or N, |\ gi i sopropyl ethylam ne. Preferred conditions are
triethylamne i n2THE At [;pgm tenper ature for 3 hours. 20 Alternatively,

am de formation caN"\bé aE&AE shed by a coupling reaction between am ne 30
and carboxylic acidsy5{3 in the presence of a coupling reagent such as DCC,
EDC, TBTU or HATU in the presence of an organi c base such as triethylanm ne,
N, N- di i sopr opyl et hyl anm'ne or N-fret hyl nor phol i ne in haltayy ed sol vents

such as di chl @RO t hidne or 1, 2- ff@hl.or oet hane or et hereal vents such as
di ethyl ether, o ma'?lu HF, SF"YBVE. B\ pNeber rfed condi t oé\ﬁoare TBTU
wi th N-nethyl nor ph® i i HF at 50 C for 18 hours. Step F:kR val of

t he benzyl protecting grou n be effected by thr ogenation w t Rghydrogen
under normal or el evated préssure or by transfer hydrogenation using
ammoni um formate or cycl ohexadigene as hydrogen source with a catal yst such
as Pt02, Pd-C or Raney nickel in solvents such as MeOH, EtOH, H20, di oxane,
THF, HOAc, EtOAc CH2Cl2, CHC13, DMF or 30 m xtures thereof. Preferred

veor ar otb RN RE e AR By B Sas SUBREPER B I0] 70045 - 35- Schene 14 |
for X being a bond or -CH2- R2, XyNH2 0
Step A: Urea formation can be accomplished by a coupling reaction between isocynate 11 (CAS
879896-39-6) and alkyl 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 tricthylamine 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



34 1 B N-Arylation The substituents are as described above and X is a
bond or -CH2-. 5 Step A Introduction of a BOC protecting group can be
acconpl i sWweaotwo76678at nent of benzyl pyrroli di ne deri vati PeTEP2¢10ABI045
383127-68-2) with di-tert-butyl dicarbonate in the presence of an organic
base such as N, N-dii sopropyl ethyl am ne2ér triethylam ne in non-protic

sol vents such as dichoronet hane, 1, 2-dichl oroethane, di oxane, THF or DV,
or using inorganic bases such as 10 Shding® hydr oxi de or sodi um carbonate in
aqueous sol vent systens such as water, aqueous ethanol or aqueous nethanol.
Preferred conf ¥P6AS 28PN -KkH4li i sopropyl et hyl amine in 1,2-dichl oroet hane at
roomtenperature for 1 hour. Step B: N-arylation can be acconplished by
treatment of aryl bromide 33 with am de 15 cgonpounds 34 in the presence of
a netal cat al3'7' 3 r instance u ng a copheP-\ff*%di ated Ul mann reaction or
a pal | adi um cat al uchwal d- HgifWig, T eact i referred conditions are
catal ytic copper(I) d atatyttc N™N di net | enedi am ne and

caesi um carbonate in diokanp~at 120 C overni ght accfr ing to the procedure
of Buchwal d and co-workers (Org. Lett. 2007, 9, 4749%47B1)< WO

2011/ 076678PCT/ EP2010/ 070045 -36; Step C. Renpval of tthe BOC N-protecting
group can be effected with m ner aﬁed@gtiOQS such as HClL, H2SO4 of H3PO4 or

organi ¢ acids such as CF3COOH, CHC12 c or p-toluenesulfonic acid in
sol vents such &\ 12, CHCL3, THE OH, EtOH or H20 at 0 to 80 C.
Preferred conditi 4N HC1 in di oxane and THF at 60 C overnight.

Scheme 15 X is a bon \n’bgjg- OA 11
o)

15
2 C
R\x'on Carbamate
0 Formation
5
D I
RX,.0
\X, T
O

I
N Cleavage of RZ\X’O\n’N
protecting group o)
N\n,O H
N
-7
ey
N
0]

A

4-5
for example using:

[ I [ I Hlll
HN% HN% HN@\C HNO
N
N._O N N O K’N\n’o
TR X I 5

o~ o
3-a /i\ 3 3-c 3-d

O

3-e

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

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 in the presence of a base such as

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



p-OYWttig-Horner 02N 11 +Reaction > 0l )NoY > 360 'I<Nr 0 37 O I< | B
Reducti on The substituents are as descri bed above and X is a bond or

- CH2- andw® 2081/0764H8- or - CH2CH2-. WD 2011/ 076678PCT/ EP2PQI/POYI004MEH45 37-
Step A©- Wttig Horner reaction between benzyl -substituted phosphonic acid
di al kyl ester 36 (CAS 2609-49-6) and aR8al deyde 37 (for exanple
(RS)-3-fornyl -pyrrolidine-1-carboxylic acid tert-butyl ester [CAS

59379- %té&}te@py&ﬁ&n&dd‘r%w&s-sﬁﬂp@S’ 3-di[0aS1083B DKM gipariiint deivhtivstsuéh @§t er
[ CAS 118 56-93-7 can. be accon‘gl i shed by usi ng .a base such as NaH, KO Bu,
NaOMe, 350 NatyES75 SBIM and; JESAS NAPRDS) ﬂhmrazmmqrwafava%w éd@ﬁsas

THF, d'l%@ e92§ id btprhb iff ém%ﬁg s@%El*PQ%%@E%@SJOdB%E%% ?8%9 tol uene or

m Xt ur es ereo era ures rom mn - 8 hrs and
if apperqiﬁerred eormipthommed triathgildnios iloTHE at;rcmmteetplamturbdmr M hades.gener ati on and

then condensij t.he ide wt car bon oun in.the sane sol vent at
nper £ %%c?%%c WC%@P%IFEE’YP%“@ HF %ar %tégﬁéi‘flih\ﬁé‘i%}um’cnﬁgnbase t he

Car bonmlydﬁé?e APy agerﬁg&htm{e%aﬁﬁn%mtﬁe?&l QPLEARAL @srmp oflifd®kincAN be added
to the reaction nmxture at the sanme tine wthout preformation of the ylide

at t enpenpdratues bervoren 1981 @roeer80raGindrhefatiux ecmpwaidi ofshs savanty | i de

f t DA | ut h /T THF

sol vent PRt PSR ErRouS S RS aof R <050 G B Sy en
condensgdy QnCéﬁﬂb&ﬁattehEm@ailfthHﬁ{ be ﬁ%ﬁ%@lﬁﬁd Bta colBlifig andtidhBAWE8aM Hinkq 5war m
to room 15 tenperature overnight. Step B: "Sinultaneous reduction of the

al kEhe anfdlkyher a1yt ehdorpimoetccrempanindsed bx adagcaecdyo gy sipératdichiproinethanc or
hydr oggm, ynder, anrer%'r e{?lere%{i seo‘{v ?snsuBfl g? 81%{hy1 Qt%ﬁxbéh Bﬁé‘%ffﬁf Mﬂro?gﬁigﬁ PN

usi ng anmoni UM T orma source w

cat al yshe prlesdncasf E’b&%,squas@n@ﬂlyB&ﬁiﬁtyoﬂNQk—dhsdpﬂop‘g@éthﬁﬁlﬁl&lesuch as MeOH, EtOH,
H20, di oxane, THF, HOAc, Et0QAc 20 CH2Cl2, CHC13, DMF or m xtures thereof.

Al t er n&eforeq condifions agr Eiethairngne fmEHE ok e t?arpefféuréffwek& k3rhy My in MeOH or
by Li A% D R&EVA L BB ll\ﬁbfb%ctmg group can be effected with mineral acids such as HCI,

15 H;SO4 or H3PO, or organic acids such as CF;COOH, CHCL,COOH, HOACc or p-toluenesulfonic
acid in 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.

Scheme 10
for X being a bond, NR', -CH,NH-, CHR"-, (CH,) -O- or -(CH,),-
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Preferred conditions are hydrogenation in the presence of Pd/C as catal yst
with MeOH as solvent. Step C. Am de formation can be acconplished by a
coupl i ng weaeottiioss7Bet ween anmi ne 39 and an 25 al kyl or argh/ERedid/iochkdri de
5-2 in hal ogenated sol vents such as dichl oronet hane or 1, 2- dichl oroethane
or ethereal solvents such as diethyl efher, dioxane, THF, DVE or TBME, in
the presence of an organic base such as triethylam ne or

N, N- di isepuepyl@tdyrt agtiaeribdy foee bedXGoadbhd, ONR’ ar€HyNHet-byrRan| qeH,n-GHF at
room tenperature for 3 hours. Al ternatively, am de formation can be
acconmplorsked2by 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 organi c base such as triethyl anm ne,

N, N- di iSsgpd oydlletldtyonaan ibe accompNSh&D8yl 4 Betn 6@ PEhnERAORAEDA0BAE ving8reatment

L 231 PO GCRREGY - BB o sishe e bl abe e BERohensan Swer
THF, %eﬂlac}%hg&é & BE PRAKRRF HIBMAR e AGEL RS bhiwish s Y fSBh N ERfRPshdidgre in

THF at "50 "C for 18 hours. Step D. Renoval of the BOC N-protecting group can
be ef f emiredcomipohndsiwigr al sita dicdsnatihthasrcHing fgcHP SOl agsodiBRO4 or or gani ¢

aci ds such, as, CF ,  CHC12COOH c, or p-toluenesulfonic acid in
sol ventﬁgacseﬂ)@(ﬁb%@_ﬁ%fiw%ﬁ@l?an_ H%f\%@ﬁ EtOH or H20 at O to 80 C.
Pr ef er meghegeNebdit@its wHed wdiNgHGledud fSHnXRMed@sslutldiaratzin @hforia¥ Sodiugiht - I'n

a simlar manner, follow ng steps A-D starting from al deyde 37" (
( RS)Q 2 arefptgyand pgdinel dydiohetohydride vympdanalial 5O 8¢ ovpumght. est er [ CAS

16, SiRsied ot R S SR Reryacs G A R e AR ER R
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 a
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, 10, 4513-

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



42 39" 1-17" The substituents are as described above and X is -NH or
-CH2NH-. Step A: Urea formation can be acconplished by reaction of aryl

am ne 39 wothitta7sggRosgene and with an al kyl or aryl am meTAP200m0/0M@UDgenat ed
sol vents such as dichl oronet hane or 1,2- dichl oroethane or ethereal

sol vents such as diethyl ether, dioxand)- THF, DVE or TBME, or polar WO
2011/ 076678PCT/ EP2010/ 070045 -39- organic solvents such as DVF, in the
presence of a base such as triethylam ne or N, Ndiisopropyl ethyl an ne.
Preferred conditions are triphosgene and triethylamne in dichloroethane at

80 C f o¥ep1d: Amids: fopngionaidgarcasmplished Bor cappngtrerdtipp Geigrasn aryé amingeand an
t et . . ~rerD . 4
such. ad KE G R poiin BtRde fod Sohyanit Y R0 F Gty Rlar AR 2 e

as CH2@ichlorGHBAR:, orkthercdVe@lventEtHH asrdidtid cédter,Midan80TIF, [PMef @r TRMEc ontie t | ons

are 4 N HC1 i di oxane, and THF at .60 C overnight. In imlar manner,
f ol %w%@%@%ﬁéﬂ%ﬁ& isg pug é}Sﬁaethylaml%ﬁﬁrﬁ@é ISOPF%%YESI&'S[%fflmém ne 39 | eads

to progycthrbd éc?ﬁditiid?r%ta%gieﬁlfyla!miﬁg in "ﬂ‘-ﬁF%?Wte%efa@ﬁre%otb@th.a bond or - CH2-

Alternatively, amide formation can be accomplished by a coupling reaction between aryl amine
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 tricthylamine, N,N-diisopropylethylamine or

10  N-methylmorpholine in halogenated solvents such as dichloromethane or 1,2-dichloroethane or
cthereal solvents such as diethyl ether, dioxane, THF, DME or TBME.

Preferred conditions are TBTU with N-methylmorpholine in THF 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 instance using a copper-mediated Ullmann reaction or a palladium-catalysed Buchwald-Hartwig
reaction.

Preferred conditions are catalytic copper(I) iodide, catalytic 1,10-phenanthroline 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).

20 Step C: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H,SO4 or H3PO, or organic acids such as CF;COOH, CHCL,COOH, HOACc or p-toluenesulfonic
acid in 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.

25
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4344 R2,xyNH2 0 34 | B N-Arylation 45 for exanpl e using:

43- a43-b43-c The substituents are as descri bed above and X is a bond or
-CH2-. W0020111076¢76678PCT/ EP2010/ 070045 -40- Step A | ncodpedioonoed a BOC
protecting group can be acconplished by treatnent of a cyclic amne 43 with
di-tert-butyl dicarbonate in the presedte of an organic base such as N, N
di i sopropyl ethylamne or triethylamne in non-protic solvents such as

di chor onet hane, 1, 2- dichl oroet haneSceimxane, THF or DMF, or using

i norgani ¢ bases such as sodi um hydroxi de or 5 sodi um carbonate i n aqueous
sol vent syst W& PS8R PRY hat'sr , aqueous ethanol or aqueous met hanol .

Exanpl es of appropriate cyclic am nes 43 include pyrrolidine derivatives
such as 43-a [ CAS 328546-98-1], piperidine derivatives such as 43-b [CAS
769944-72- 1], and nor phol9yne derivatives such as 43-c [ CAS 83555-73-1].
Preferred con ons ;ar e {NON-di i saps:aRy! et h¥rl amne in THF at room
tenperature for rhours. I’ix;,)oS ep RBg-ORemmgy | atyyon cam be acconpl i shed by
treatnment of aryl brgm de 44 Mkt h—ar-de—60NPOUR 34 in the presence of a
metal catalyst, for 1 nstance usipg a copper-nediated U | mann reaction or a
pal | adi um cat al ysed Buchwal d- Hartw g reaction. Pref rr/e(d copditions are
catal ytic copper(l) iodide, catalytic N, N dinethylethyl enedi am ne and

caesi um carbonate in dioxane in a sealed tube heated in a m crowave oven at
180 C for 2 hours X

R \n,NHZ B
0 N-Arylation
22
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3 5 -— o]
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The substituents are as described above and X is a bond or -CH;-.

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.



15 according to a nodification (mcrowave heating) of the procedure of
Buchwal d and co-workers (Org. Lett. 2007, 9, 4749-4751). Step C Renoval of
t he BOC Nvprotigosé78g group can be effected with m neral patir®go190eivsns HCL,
H2SO4 or H3PO4 or organic acids such as CF3COCH, CHC12COCH, HOAc or

p-tol uenesul fonic acid in solvents suech2as CH2Cl2, CHC13, THF, MeOH, EtOH
or H20 at 0 to 80 C. 20 Preferred conditions are 4 N HC1 in di oxane and THF
at 60 @t?ﬂsrmtegﬁtatloﬂ &l Rtdcosmplivhed Uy kfchediht 6fardf brbhed CONPAL ARSI sol ation
and purification of the conpounds and internedi ates described herein can be
ef f ect €MPPENdsel;ip g, PrBSENEHYf s Bictahptalyste ParBYansA uHRE pepPPRarcBtdispd bilswaaur e
such a -Ifz?ﬂ%; crystallization, colum
chrona?%agcﬁlgﬁﬁ%ﬁmﬁ%dﬁlql%éta S&H?)g%m agcgl;r ap ig?%aﬁl&kl ayer chromat ography,

pr epar &refeeed ownditions gh-cprabssuroppéi(k) ubﬁdqmmhmgcmmemylemmnﬁﬁd anl of

t hese proced Specific illus atlon of syitable separatio
i solat |06?§“H¥16&1§)88?t8§n digrapeat, ‘%[yoveéfl@ bRAErqIBS i emr%%grl%ﬁ ‘?fol?n‘éC%ﬁ’ﬁHi and
exanpl gg_ \p&{(gﬂsraopgngyy 201pWeVEI10_Lisler  equi val ent separation or isolation
procedures could,”of course, also be used. Racemic mixtures of chiral 30
conpoudde 6f Rérpevalibthe ROG I\bprois@vplag gty casibngffeticd afithHAbGal Sads sichfs HCI,

b d b
conver ta0t o ERETY waninris aERGS Sdor DoBh o PEORHL HR3RG BF B Gugu i °°
acconplacRingdoR¥nth kG ¥R, M UH@E TrERMeGHSE@IS b POt 0 ¢ 8oreant of an WO
2011/ 076678PCT/ EP2010/ 070045 -41- appro riate acid, such as hydr ochl ori c
aci ) Hyefeord eprditionsiers 4N ¢ lun dioxaed end 'hilF et €0 %‘épﬁel’nmhbsphorl c acid and the
lp;/lr<5VI ??éj CIB&?%(Q)%&%&F%%‘ oqsa,l%ﬂgfb%a 1§1a3§‘ k& Eéconﬁ’)alrsged lﬁgyrt?gat%nﬁ Svlvjlé?hg 51 gllhgl%g%lff\l lr&}%ﬁF hd,

acid, fsustedd dictdglathindsalphar !rﬁluaﬁdéi(DAST} InCa @eHi-photib 6AZAIcGoARh, CI nnamni c
acid, mandelic acid, nethanesulfonic acid, 5 ethanesulfonic acid

p-t ol udnefsiied cienditigns cere saipsym @ Axtgrand 95Nk andy hedighlgrocthpre pf e
base i such as diethyl ether, ethyl
acet atz rﬂ%ﬁ gl%eolfeqw%n&l (Zt gﬁ(g &Ong){e%g)%g%%?&yﬁgéthe | i ke, and the acid added
i n B siSted Ar Rendbwadof the‘B(eCtNepmasmhg;lgmupscame effactodd ithebinerahadddsGuahds BO1,C.

The resul reC| tes. sp br ought out, of.
Sotut  SShhPRERD orgtia iGoriaie CHORRE d R bl A a e s o
conpoundsy iRfofehiTWhdh ds CTRCIPEFRANVIIL, 800, S 6PILOIPOSIRMAC r ee bases by
treatment with at | east a stoi chiometric equival enf of a suitable base such
as sodiPuefeed paotdatgmisam Ay dHdxn doxapoieisEilbat 6hfGomerhght.sodi um bi car bonat e,
amoni a, and the like. . Example 1

15(RS) - 1- (4- Butyl - 2- et hyl - phenyl ) - 3- (4- pyrrolidi n-3-yl - phenyl ) -urea;
hydrpchl oride HH The title conpound was obtai ned in anal ogy to exanple 6
usi ng 4-butyl - 2-net hyl - phenyl isocyanate (CAS 306935-81-9) instead of

phenyl isocyanate. White solid. M5 (ISP): 352.4 ([MtH '). 20Exanple 2

25

30



1- (3, 4- Di chl or o- phenyl ) - 344- (4- met hyl - pi per azi n-1-y1) - phenyl purea HH To
a stirred suspension of 4-(4-nethyl-piperazin-1-yl)-phenylam ne (195 ng,
CAS 16153w6lethyo7aési n DMF (5 ml) was added 3, 4-di chl or ophe&mpkoliopomyanat e
(191 ngl, CAS 102-36-3) and stirring was continued at roomtenperature for
2 h. The m xture was then diluted with32thyl acetate (20 m) and water (20
m ) whereupon a precipitate formed. The precipitate was collected by
fiItration washing with ethyl acet&tkeema&mn dried in vacuo to give

1-(3, 4- di chl or o- phen%l) 344}44 met hyl - WD 2011/ 076678PCT/ EP2010/ 070045
-42- pi per a@rik peiga # bgReRYGHur ea (317 ny, 82% as an off-white solid. MS
(1sP): 381.1 ([{37C1}NHI) 379 2 ([{37C135C1}MH]), 377.0 ([{35C1}MH]).
Exanpl e 3 5(RS)-1-(3, 4-Dichl oro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea
hydrochl ori de H The title onpound was btalned in anal ogy to exanple 6
usi ng 3,4-dk9h$bro phenyl isoc - i nstead of phenyl
i socyanat e. Vi t :@- id. Ms (I gggck t|0§52 g }M H ), 350f\)=o
([{37C135C1 H| *A'.O(ﬁ[ 5Cl} M EX
1-[4- (4-Meth I-plpern,N yl) - phenyl] 3\ 4- oxazob I-pﬁbn§LL ea H To
a stirred suspensi oR 1-§4- %$ocyanatopheny1) 4- mebpylpi per azi ne ( ng, CAS
879896-39-6) 15 in DWF (2 ) was added 4-(1, 3-oxazol -5-yl)aniline (55 ng,
CAS 1008-95-3) End stirring was continued at roomtenperature for 17 h. The

m xture was thenBdiluted with ethyl acetate (10 m) and water (10 ml)

wher eupon a pre 8% formed. The precipitate was coll ected by

filtration, mﬁshlng with ethyl acetate, and dried in vacuo to give

144- (4- netb NRi_Rer azi n- 16y1) - pheny. 3, (4-oxazol -5-yl -phenyl)-urea (41
. 319% }da e sol i dPenuseqtiosp) - EM H ). 20 Exanpie 5

o) O
N o” N D
Bn Bn 29 Reduction
28
HZN%
N,
Bn 30
Rz,X\n/OH or RZ’X\H/CI E
5-3 Formation
H F H
2.X
R YN ‘Deprotection RZ’X\H/N
0] 0]
N N,
H 114 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 Iyer et al.

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



(RS)-1-(4-Chl oro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride H
The title conmpound was obtained in anal ogy to exanple 6 using

4- chl or o-wbenyllo7se&8cyanat e 25 (CAS 104-12-1) instead of ppmargéiviozmeyanat e.
Wiite solid. M5 (ISP): 318.1 ([{37C1}M+FI]"), 316.1 ([{35C1L}M+FI]). WO
2011/ 076678PCT/ EP2010/ 070045 -43- Exanple 6

(RS) - 1- Phenyl - 3- (4- pyrrolidin-3-yl -phenyl)-urea hydrochl ori de HH a)

( RS) - 3%ey B- Rixghiyion € bel@jcopipeiniyel] byydat@bntdvifteanlaleArdaemide & aikG/l hdiderih- but yl
ester 5 To a stirred suspension_of (RS)-tert-butyl )

3- ( 4- arNDISHEAS PY Py INPERANK hese Juch s BNy MAREPONG agacsemscgbemte imgpalyr Ray-

di chl org

08 G138 oty T 1V RBE: S3REUARB ok Plula ARYebd 11 N9

was comtinue room tenperature € mXxture was
concentteraperaturaofithe sidvand t he resi due was purified by col um chromat ography
(Si02; gradient: heptane/EtOAc). tQ.givV ) )

(RS)> 3% e RRIKNIONS 5] Brby8 lﬁ‘ﬁéﬁib@ﬂl‘%ﬁlg&iﬁ%&}% garponaty BORMIE & raRmm derpReTttUEt y |
ester (J02nhém, 10 quant.) as a light yellow solid. M5 (I1SP): 404.3 ([ MrNa]
'), 399.2 ([ MENH4] '), 382.2 ([M+H '), 326.3 ([MrH-C4H8] '). b)

(RS) - 1-Sape€iyRerBo a4 o ptherBDC iN-proBecying ighmipyciih bacfeacthd dntb ahhenal eheds STioh as BiCilr r ed

sol uti f = 344- ( 3-.phenyl - ur ei 2 - l.i di ne-1-car boxyl i.c
st + ansDl ok FEb oy b Sy et S e R 2l S EN P L GAG S PR B oni€
sol uti QBidah sHVEAQFR AIIIRIAIAEHAL,, ditoX ANGOHOEASH Bt 1,6 aMySokeit¢on) and t he
m xture was heated at 60 C overnight. The m xture was then cooled to 0 C

and! Qi IPueferedanditainstars/ 4N Et(Han dosapgignd THE abe@ U ayeroightt al s were col | ect ed

Py 11} 0 bR AL D R FRANIRAS 9 B i, 2, 0 ©

(52 ny,hyB8Y0 redscig Whdnt udhr agditidili dtemBdhri ydille @BQn(tiiYal s@8ent3uét MFHHF ‘o) .

Exanple 7 (RS)-1-(2, 4-Di chl oro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea

hydr oc Kieyang at temperatures between room temperature 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 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 tricthylamine or N,N-diisopropylethylamine.

Preferred conditions are tricthylamine in THF at room temperature 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 tricthylamine, N,N-diisopropylethylamine or
N-methylmorpholine in halogenated solvents such as dichloromethane or 1,2-dichloroethane or
cthereal solvents such as diethyl 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,0, dioxane, THF, HOAc, EtOAc CH,Cl,, CHCL;, DMF or

30  mixtures thereof.

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

at 100 °C for 1 hour.



The title conpound was obtained in anal ogy to exanple 6 using

2, 4-di chl or o- phenyl isocyanate 25 (CAS 2612-57-9) instead of phenyl

i socyanatwo 2via7es78ol i d. M5 (1 SP): 354.1 ([{37Cl} M+Hl ' PCTAR2010/0¢¢0g37CL35CL
JMEH '), 350.1 ([{35C1}Mm+H] '). WD 2011/076678PCT/ EP2010/ 070045 - 44-
Exanpl e 8 (RS)- 1-(3-Chl oro-phenyl) - 3-(-d85pyrrolidin-3-yl -phenyl)-urea

hydr ochl ori de The title conmpound was obtained in analogy to exanple 6
usi ng 3-chl oro- phenyl isocyanate 5 CEhm2@P9-38-8) instead of phenyl
i socyanate. Wiite saolid. M5 (ISP): 318.1 ([{37Cl}MH '), 316.1

([ {35C1} MrH[orX)beinggopf @ $HeRs) - 1- Benzy1- 3- (4- pyrrol i din-3-yl - phenyl) - urea
hydrochloride 10 The title conpound was obtai ned in anal ogy to exanple 6
usi ng benzyl isocyanate i nstead of phenyl isocyanate. Of-white solid. M5

(1SP): 296.2 ([ M, Exarrpl §O%p ction _

(RS) - 1- Cycl ohexy1- 3- pyfr YD h@rm hydrochl ori de 15 HH
0,-NyN O The title L"[hd was obtai ned i gyto exanpl e 6 using
cycl ohexyl isocyanate instead of phenyl isocyanate. b'/{ whi te solid. M5

(1SP): 288.2 ([MrH '). Exarple 11
20(RS) - (4-Pyrrolidin-3-yl-phenyl)-carbam c acid phenyl est er hydrochl ori de

Re-Xy N B

0 N-Arylation
34

H C 2.X H
RZ’XTNW Deprotection R™™Y \Q\D
’ y oo
I-15 © /<

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 tricthylamine 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.

Step 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(I) iodide, catalytic N,N’dimethylethylenediamine and
caesium carbonate in dioxane at 120 °C overnight according to the procedure of Buchwald and

co-workers (Org. Lett. 2007, 9, 4749-4751).



H WO 2011/ 076678PCT/ EP2010/ 070045 -45- CAS 908334-28-1) in THF (2 m) were
added sequentially triethylamne (0.05 m) and phenyl chloroformate (0.04
m ) and swornimmgesvdas continued at roomtenperature for PBTHEP2Mil0@700MXt ur e
was then concentrated in vacuo and the residue was purified by colum
chromat ography (Si 02; gradi ent: heptandéEt 0Ac) to give

(RS) - 3- (4- phenoxycar bonyl am no- phenyl) - pyrrolidine-1- 5 carboxylic acid
tert- blﬂtéﬂ CeRébvaA] $0the RDC L %otcaﬁmg gvhhiptc@n 0k factedMaith Inb}ral 408 shich hiviika]

"), 400.1 ([M:NH4] '), 327.2 ([ M+ FLI%,C é

(RS) - ( 4250x op Hi B noraargpnis, h@ﬁw)ch@éﬁﬁaﬁp&) GHChAPMH. Fdepr ayeluencanléirmiee
To a s

(RS) - Sta% lﬁﬁ%ﬁgét%ﬁ%é(nﬁﬁz%% r?(I){Cp1 eTr@?L M%(%IF](E)O PTHZQ aégrt%oxy ic acid 10

t ert - biryferredt@rdit{dB amgé}NlHCI'lﬂrIElo@anﬂdTHEaﬁd@i%(dod@m;g\m.se a solution of
hydr ogen chloride in dioxane (0.64 m, 4 Msolution) and the m xture was
heat®d at 60 C overni ght. The nlxture was then cooled to 0 C and diluted
with diethyl ether (5 ml). The ensuigpg g ystals were collected by
filtration, washing with diethyl ether, and were dried in vacuo at 60 Cto
afford (RS)- (Xisapgndel-CHi-n- 3-yl - phenyl) - carbani c aci d phenyl ester

hydrochl oride (52 ng, 68% as a white 15 crystalline solid. M5 (ISP): 283.1
([M:H ") . Exanple 12 (RS)-Z-PhenyI-N—(4-pyrro|idin-3-y|-pheny|)-acetanide
hydr ochl oginde 20 )

(RS) - 3- ( 4- bHE;2L3$§ Ianl %henyl) pwmgg&hgkﬂ@

tert-butyl es ﬂ Stpg\§.>suspensmmmxof (RS)-Tert - but yl

3- (4- am nophenyl ) pyrr'ol i di nes -@arboxylafe'(SO ¥ GRS '08334-28-1) in THF
(2 mM) were added”sequenti al | et hyl am ne (O. 05 m) a4 phenyl acet yl
chloride (0.04 m) a stirring s3gzonti nued at roon1teﬁﬁgagture for 18 h.
The mixture was then concentrated in vacuo and the residie s m&ified by
col utm chr omat ogr aphy 25 (5i 02; gradient: heptane/ EtPAc) to give

(RS) - 3- (4- phenyl acet yI ami n&HBERG Moy rr ol i di ne- 1- cpeboxyl i ¢ aci d
tert-butyl ester (95 ng, 82% as a white solid. M5 (| BRjuctich03. 2 ([ MtNa] '),
398.2 ([ MENH4] '), 325.3 ([MtH-C41-18] '). b) (RS)-2y Phenyl -N-(4-pyrro

i di n-3-yl -phenyl)-acetanm de hydrochloride 30 To a stirred solution of
(RS)- 3-(4-phenyl acetyl am no- pheny1) - pyrrolidH carboxylic acid
tertbutyl ester (91 ng) in THF (2 nl) was added lseya sol ution of

hydr ogen chloride in WD 2011/ 076678PCT/ EP2010/ 070045 45B- dloxane (0.60
m, 4 Msolution) and the m xture was heated at 60 C ovel . The m xture
was then cooled to O C and diluted with diethyl ether (5 Oﬂ) The ensui ng
crystals were collected by filtration, washing with iethyl etBer, and were
dried in vacuo at 60 C to affarnrdk. _oH R2XCl

(RS) - 2- Phenyl N- (4- pyrrolidin- yfrbhenyl) ac%&anlde y@n@chlorlde (63 ng,
839 as an off-white crystalline B s®Bid. MS (15P): 38hmig] MrH ).

-carboxylic acid

XN D H
2/
R™Y Deprotection RZ’X\n’N
(@] Y -—
y O Y
N )
H N)ro
o N
1-16
40
H H
o~g" — 0
> !
37 -16'

The substituents are as described above and X is a bond or -CH;- and Y is —CH,- or —-CH,CH>-.
10



Exanple 13 (RS)-N-(4-Pyrrolidin-3-yl-phenyl)-benzam de hydrochl ori de

The title conmpound was obtained in anal ogy to exanple 12 using benzoyl

chl ori de wogvaadee® 10 phenyl acetyl chloride. Wiite sol PdT/EV10l0BBYs 267. 1
([MH '). Exanple 14

(RS) - 1- Met hyl - 1- phenyl - 3- (4-pyrrol i di 33yl -phenyl)-urea | Y 0 15 The title
conpound was obtained in anal ogy to exanple 11 using

N- et hysltep\H ph&m‘glmcﬁﬁ&aﬁmion%ivweh dendynstigstichted pdsphotic &dil dia0fy0 st 86

Col ourl ess oil. | SP): 296, Big[w%kﬂ '%. Exanple 15 S

(RS) - (4€ ﬁ§r2r6<99149r® aydypﬁbm%ﬂ( aepanle (B iformyl-apreligpehyarhosy ¢ acid

hyd £t | Q 11
e O R e B i i b e L TR i
sol i d. [WBS(118P36-93T7) c?hn(t{el‘dltétﬂmpl)shefkﬁﬁmhgabﬁse such as NaH KOtBu, NaOMe,

25(RS) -4- Chl oro- N (.4 |.i di h benzam d rochl ori de
2011 0 P2 BT Ru DRy KR ERA (o egbmsdiing FHaghesBiai ned 1 n
anal 0gYelBniHRIDb RlinéhbRictn DS, Okhzdie! %Rﬁéhe slhﬂng&ﬁﬂéme%tf@ﬂ%@ﬂ& fures
phenyl acetyl chl’ori de. Ite soli'd. M5 (IS 303.1 ([{37C1
([ { 35CH3ow-H|8 “Q~ 80 °C for 15 min — 8 hrs and if approprlate optional addition of a crown ether for
ylide generation and then 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 the base and the optional crown ether can be added to the reaction mixture at the

same time without preformation of the ylide at temperatures from -78 °C to 80 °C.

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: Simultancous 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 PtO,,
Pd-C or Raney nickel in solvents such as MeOH, EtOH, H,O, dioxane, THF, HOAc, FtOAc

20 CH,Cl,, CHCl;, DMF or mixtures thereof. Alternatively, the reduction of the alkene can be
effected by Mg in MeOH or by LiAIH,4 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 tricthylamine or N,N-diisopropylethylamine.

Preferred conditions are tricthylamine 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 tricthylamine, N,N-diisopropylethylamine or



S5Exanpl e 17 (RS)-2-(4-Chl oro-phenyl)-N-(4-pyrrolidin-3-yl-phenyl)-acetam de
hydr ochl ori de The title conmpound was obtained in analogy to exanple 12
usi ng 4- chbano/pbeayl acetyl chl oride i nstead of phenyl aeersEP2@ilocruse.
Wiite solid. M5 (ISP): 317.1 ([{37C1}M+H '), 315.1 10 ([{35C1}M+H ').
Exanpl e 18 (RS)-N-(4-Pyrrolidin-3-yl-pB&nyl)-4-trifluoronethyl-benzam de

hydr ochl ori de The title conpound was obtained in analogy to exanple 12
usi ng N-fetiylmernhoshdil hah%léiiéwdl salberghibiRhiad dichvsd @atlasy oPh2yhageétine or
chloride. White solid. (I1SP): 335.1 npl e 19

(RS) - 2 CHhersad o uens suchas ggﬁﬂweth@r rdl%%-%%r@%ﬁqﬂﬁl\éﬁl de hydrochl oride C
VO 201%%’%1@9(? §£%ITJ£P%P%§1§§]’6Q8%§N§§WMO l{\)dl];nleqn ‘560‘ 8P 1 QH&%Janed in

anal ogy to exanple enzoyl or| I nste
phenyl aﬂzqipl Reib e ioflhe KDE - N/\lprott@ctmg lgralp deB be IeEE’Qted 313(9 rﬂmél[a{ sczmuvmq; HQL,

??Eeg) 3- Zs%{l)amféaowgw mﬁi’?%hiap %ég?@@ %@%&%@p&i F@a? BERTpFRRaulfonierhe

title %@ﬁﬂﬁ@meﬂ@gu&%@@l , Uﬁc@}paﬂfmm&@ﬂeﬁmbﬁ g@avéwgo 3c.chl or o- benzoyl
chl oride i nstead of phenyl acetyl chlori de. e solid. M5 (ISP): 303.1

([ { 37CPréfetd tonditBonk ane 411@ Hq'l{lﬂﬁ@s}mﬂqu THF aE&&?ﬁf;) beermght
%5 (?3 ;) c pglps?rhléaqﬁrﬁﬁ}n%g réj 03 ! é%te%(s: AqD(sétléIP X{E rfrgln{ a dey e %l’ -(%Qg)ry-lfgr-rnayrﬂp%ohdine-
1-carboxylic acid tert-butyl ester [CAS 117625-90-8]) instead of aldehyde 37 leads to product I-
10 16’ instead of I-16.

Scheme 16
X is NH or -CH,NH-
2 H,N
Y
N)
?]/O
o~
39
2 X A
R H Urea
Formation
41
H
2. XN B H
R™YC Deprotection RZ”X\H/N
O Y -—— (@] Y
) >
N N
H O
1-17 © 1<
42
H,N H
A B R2/X\n/N
N - ©
A o H
I-17"

39’

The substituents are as described above and X is -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 diethyl ether, dioxane, THF, DME or TBME, or polar



The title conmpound was obtained in anal ogy to exanple 11 using

4- nor phol i necar bonyl chloride 15 instead of phenyl chloroformate. Of-white
solid. NMSwORBR)a760286.2 ([MHH ). Exanpl e 22 PCT/EP2010/070045

(RS)- Met hyl - (4-pyrrolidin-3-yl-phenyl)-carbanic acid phenyl ester | 20
a) (RS)-3-(4-Ethoxycarbonyl am no- pheny39~pyrrolidi ne-1-carboxylic acid
tert-butyl ester The title conpound was obtained in anal ogy to exanple
11(a) wsgdnd ®ivuts bh as DME, Rt jraghesst Dbaspbemyds takthphafiey srete- Wi te
solid. M5 (1SP): 357.2 ([I\/H\Ia] "), 352.2 ([M:NH4] '), 279.2 ([ MrH C4HB] ').
VO 201 HigmBemastylemmn 10/ 070045 -49- To a stirred sol ution of

RS) - 3 $
ort- bUrgr L TRy A AR PP MR b Bl Erobu L RO Bt o of
Red- Al Stdp. B7Rd§ﬂ10va’3 o 5thv B¢ IN-prtedting zedupesae be affdctbdhe/ltmrmhenabaommh enHCl,

ti t f 5 t
hers caboDa of BBV CoGE - &HENSB) CorbpATb& IaHE DSk TBRE Oipaeliem S biicm
hydr OX'aQﬁ ﬁ@&%ﬁ@@uchmecfﬁgoﬁ e asEiNtb AW Br AtOYE 0858 8te and was then

washed with saturated brine. The organi c phase was separated, dried over
Na2SO4 Paefdrred oweltionataecd NnHChinuboxafihend EHFohﬁéO\R@sonunglﬁl ed by col um

chr onmat ogr a Si 02 radi ent: he n t 0Ac) to. affor

(RS - a0 Bt maihaef o By vyt £ Pfistna o d8ief poc riatsed of aminapt 5pds
ester (S8Rdue:I-uaRkdadatiascol ourless oil. M5 (I1SP): 299.4 ([ MtNa] '),
221.3 ([MtH-C4H8] '). 10 ©¢)

(RS)(1 344- (Met hyl - phenoxycar bonyl - am no) - phenyl | - pyrrol i di ne-1-carboxylic
acid tert-butyl ester The title comg%l%? L yas obtai ned in anal ogy to exanple
11(a) using (RS)-3-(4-nethylam noph rrolidine-1-carboxylic acid
tert-butyl edoexbéimssbad @f-CHRS)-tert-butyl 3-(4- 15

am nophenyl )pyrrolidine-| -car boxyl ate. Col ourl ess oi | . I\/B (I'SP): 419.3

[MNal '), 414.3 ([MeNHA] '), 341.2 ([ MFH-CAHB] ').
(RS) - Met hyI (4-pyrr n- 3- yI pheny1) - car & aC| d phenyl ester The title
conpound was obt ai ned | 0gyBQGrreiretiopl e I ing (RS)-3-[4-(methyl -

20 phenoxycar bonyl - am no) t pRgny=pyrTofi di ne-1| - gar ox<yl ipc acid tert-butyl
ester instead of (RS)-

3- (4- phenoxycar bonyl am no- phgny1) - pyrrolidine-I-car b8xy| ic acid tert-butyl
ester. Colourless oil. M5 (ISP): 297.3 ([ MtNH4] '). Ex&hple 23
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid 4-chl oro-phenyl ester

hydr ochl ori de H

Rz,X\n,NH2 B
0] N-Arylation
34

X N
R C X
O \©\C Deprotection R® \ﬂ/
NH -—
N\n/Oj<

O

45
for example using:

Br Br Br
©\O ©\O )
N N N
H H H
43-a 43-b 43-c

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

15



The title conmpound was obtained in anal ogy to exanple 11 using

4-chl oro- phenyl chloroformate instead of phenyl chloroformate. Wiite solid.
M5 (| SP) :w82911107¢¢7837CL} MtH] '), 317.2 ([{35CLl} M+H] ') . PEXT@PRd18/020045
30(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-2-(4-trifluoronethyl-phenyl)-acetam de
WD 2011/ 076678PCT/ EP2010/ 070045 -50- -dBe title conpound was obtained in
anal ogy to exanple 12 using 4-trifluoronethyl-phenylacetyl chloride instead

of phesyngenyb dedioalof dBOCpIREYtIng S50 dan tYRcédriFiisheBBP tréatbdeMrdfla ¢yklic
Exanpl e 25 5( RSL 2- Pheny| - N- g(RS) 4-pyrrolidin-3-yl- henxﬂ% pro |onan1de
The ti tEnebhpd ﬁiétt%butab@a@r QRALT 1 the ATSERECIOd 2 REGHICDAIDS

2 Phenis Aol 8y lASheRdoAloBheyl Afetith o6 mc%ﬂog@ethagg,l purl ess

(RS) - 1-djddzhtthamwee; dioxiok, THE grIPMF; (dugiyy notdadicrbalesysuelp hemdjl)m hyéaxide or
hydr ochl ori de The title coq$ound was . obtai ned in angﬁg&y to exanple 6
usi r?g sodiymyay @aieslB@%fi%lf‘ é‘bly? Ly siemp gyl ap EHQry agS OBy ot gatAPYphenyl

'( [S ?g%% ??ét@aﬁlﬂogﬁxaﬂgxets%f %ﬂﬁrbgrlatg@y&l 1cSRines34Pind1udd pil-d RALL Ml ived sucB i 42a

( RS) - 1{CASR28646-D8iln. Bparidiphdamiyalive-sadh as 43-b (BASTEOHYA-7 Dt brapd yrarplegine

hydr och| ari de HH npound was obtai ned in anal ogy to
exanplréligvﬁéveﬁéjucﬁlatsrél'rq’fq L%{%ﬁ%ﬁ? enyl 20 isocyanate instead of phenyl

| socy angéBrredbdmdiviin %réN!N-@usdﬁoﬁﬁléﬁ’}lhmﬁﬁQn ZHH Mrbbm'tdmpdes@rPio? 188ours.

10  Step B: N-arylation can be accomplished by treatment of aryl bromide 44 with amide
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(I) iodide, catalytic N,N’dimethylethylenediamine and
caesium 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. Lett. 2007, 9, 4749-4751).

Step C: Removal of the BOC N-protecting group can be effected with mineral acids such as HCI,
H,SO4 or H3PO, or organic acids such as CF;COOH, CHCL,COOH, HOACc or p-toluenesulfonic
acid in 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 purification 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 liquid 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 least a stoichiometric amount of an



(RS) - Pi peridine-|-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amde WO
2011/ 076678PCT/ EP2010/ 070045 -51- The title conpound was obtained in

anal ogy twoexampb@&@sll usi ng 1-pi peridi necarbonyl chl ori e#eTinrstieadoad phenyl
chl orof ormate. Col ourl ess anorphous solid. M5 (ISP): 274.3 ([MtH ).
5Exanpl e 29 (R)-2-Phenyl -N ((RS)-4-pyr#blidin-3-yl-phenyl)-propi onam de HN
a) (RS)-3444(R)-2-Phenyl - propi onyl am no) - phenyl] - pyrrolidi ne-1-carboxylic
aci d t epproptitittlackls tigsh ad Byd@chlosit kéit chlydsotapensicd) soffurideid it ic-dolds !

3- (4-am nophenyl ) pyrrol i di ne-1-carboxylate (70 ny, CAS 908334-28-1) in THF
(2 m ) Phesrhoraaeld a8é Hirde and grenpigaeidy PyrbrasResticris1d: proapoms yeidtRyegliceetd, ny)
and (R)pp{%'@ﬂgd?%!o%ﬂ&é?&‘) Iﬁal?cﬁdcgd, %@a@or{mcﬂ”&a&ﬂ% DK W& ??, ﬂﬁﬁh@gc'ﬁz 50 C

for 18 Xture was then’concentrated 1n vacuo an he residue was
puri fi eatdoie acal, vitmic adid dratagrapghyinfdmio ¢idgmandetiotacidh eptlanesublbidarid 0 gi ve

(RS)-344- ((R) -z 2- phenyl - 15 propi onyl ami no) - pheny1] - pyryoli di ne- 1- car boxylic
aci & t &F an%iﬁfyplcé‘gfdep-%ﬂWSHB?ﬁa asiHt S.a)hCQé‘? %9“26‘?%%‘? |h§§-sT>@ilqa. yi\ﬁe %ﬁes #5¢1417. 3

([ M-Na]gissdbved ffarmdinkh M lﬁ'fc]soll\)ent ARR-a d{ehMT'EQheir,)ethy:f§§ct%e,(thTWJ:théﬂol or. b)
(R) -2-Phenyl - N- ((RS) -4=pyrrolidin-3-yl-phenyl)-propionamde 20 To a stirred

sol ut i onctidfno{ RY) thg Jultd,(dRYl-tRe phe agdedpn apinoitar|salvicnto Yhe empetdtuneys melnitaligte- 1-
carboxyljc acid. tert- | ester 00 r in THF (2 mM) wa dded, dropw se
s ob iR Aot e PRl e s aros Epis Coommpiis gt RS e dr ) Ot he
m Xt ur goM@isn kedtedsdolfQofvepver ni ght. The m xture was then cooled to 0 C
and nmade basic by addition of 5 Mag. sodium 25 hédroxi de solution. The

m xtQre was Tdiclagidedditiontsalés efithe heseq earapopmps ofi fornuladdnayhiee gomaeerd tpdhe t hen
separ atcgg' S g?ﬁmg rﬁ%%%'afes!]aa)ﬁeeratﬂ{\gig WciltrhI a(?(f]eagtvaegt imgg%tricf é(iu‘iv%ﬁe%g £l gui%able bas
concentrated 1 nevacus, STHE Tesi due Was pur fire y col'um  chr ot ogr ap%y

(51 02; sgetagh wdium bepitanhEheyidé,potdski@fdcarbonate, sodium bicarbonate, ammonia,

(R) - 2-phenyl -N- ((RS) - 4- pyrrolidin-3-yl -phenyl)-propi onam de (63 ng, 83% as
an anmorephéisslik®ol ourl ess solid. M8 (1SP): 295.2 ([M+H '). WO

2011/ 076678PCT/ EP2010/ 070045 -52- .q 30

(S)-2-Phenyl -N- ((RS)-4-pyrrolidin-3-yl=-phenyl)-propi onam de H The title

conpfound RS)-diuaButgH2imethplbp logy )t B-(4psumplidin2-yi-phanyl§-Byea? -hylesvhlgidgi oni ¢
acid 5 instead of (R)-2-phenylpropionig agid. Of-white solid. M5 (ISP):

295.2 ([M+H '). Exanple 31 NN
N
H

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): 352 .4
(IM+H]").
20 Example 2
1-(3,4-Dichloro-phenyl)-3-[4-(4-methyl-piperazin-1-yl)-phenyl]-urea

N\(r)I/N
CI/ECI;/ \Q\U\

To a stirred suspension of 4-(4-methyl-piperazin-1-yl)-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 temperature for 2 h. The mixture was then diluted with ethyl acetate (20

ml) 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-



(RS)-3-(2-Chl oro-phenyl)-N(4-pyrrolidin-3-yl-phenyl)-propionam de 10 The
title conpound was obtained in anal ogy to exanple 29 using

3- (2- chl owo-2phienyd78pr opi oni ¢ acid i nstead of (R)-2-phenpCpmepéioniminci d.
Col ourl ess anor phous solid. M5 (ISP): 331.1 ([{37C1}MtH '), 329.1
([{35C1}MtH] '). Exanple 32 -42-

(RS) - 4- Chl or o- M4- (1- et hyl - pyrrolidin-3-yl)-phenyl Pbenzam de CI 15\ To a
St rre@@ﬂ@mﬁm%ﬂpph@fyl](ﬁ&i 6347%@ @Q%)Ns b o FAiE] Jolid VS (Y$P)pheny1[){”hmmam de
hydrochl ori de E{dg gr(g 4 n nethanol (5 m) were added
sequentilal $3P-3ddi G fc@t’[a}tﬂe) @ﬂto y CiMrih)- dehyde (0.11 n, 37% aqueous
solution), zinc chloride (162 ng) and sodi um cyanoborohydrl de (65 ng) and
the m xture was heated at 50 C overnight. The m xture was then 20 cooled to
roomtenperature and nade basic by @ixempls® addition of 25% aq. anmoni a
sol ution. The mﬁ%ure was then caoncentrated in vacuQ and t he residue was
puri¥ied by (R8FirddcRichlorodienyhy-@Grrorolidin:3yirphenyDyrea hygrochloyide <.

gradi ent: heptane/ ethyl acetate/ net rkfanoh) to afford

(RS) - 4-chl or o- N-[ 4- (1- et hyl C'Md‘mﬁ -pheny1] - benzani de (80 ny,
86% as a white solid. M5 (I gP~ 7.2 ([ H '), 315.2 ([{35C1} M+H
). WD 2011/ 076678PCT/ EP2010/ 070045 -53- Exanpl & 33
(RS)-4-Chloro-N-[4-(1- ethyl-pyrrolidin 3-yl)- pheﬁlyl] benzamde CI \_ To a
stirred suspension of (RS)-4-chloro-N(4-pyrrolidin | - pheny1) - benzamni de

3-
hydr oc HibetitigeommppugbwagobtErath aalpgy to gxamle §iusHgcs %éw%@ﬁ@pp@ywpcw@

added e t: 4 t ( cetl C
acid (ge%g lﬁz%%m %Jl%ht%ﬁﬁalg&ec aﬂa% V&E%] ?ﬁ%eﬂ%@w%z loqgﬁ(t:ﬁmm xture
was heatead (af @@@}Mﬂﬂmmto ([fﬁ@l}M-H]l)re was then cooled to room

nﬁfr ature and nade basic by dropw se addition of 25% aq. anmoni a
soI ion. The m xture was then concentrated in vacuo and the residue was

purified by col um chromatography 1 XQJ"?,@A yte(r) Flash-NH2 from Separtis;
gradi ent: heptane/ ethyl acetate/ net ) to afford (RS)- 4-

chloro-N-[4-( 1-le[4h(54|-M@yh}dqiipdiauinsl-ym)plwhyhﬁi(]#chreunhSnprhel&ﬂ) nega 88%) as an
off-white solid. M5 (I1SP): 331.3 ([{@7C;I1}I\/H—|] "), 329.3 ([{35C1L} MrH ").

Exanpl e 34 \ﬂ/
15(RS) - N- [ 4- ( 1- Benzy! - pyrrol y1)o p\@L -C
\/O k/N
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-oxazol-5-yl)aniline (55 mg, CAS 1008-95-3) and stirring was

hl or o- benzanm de Ci
~

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

@YQO

The title compound was obtained in analogy to example 6 using 4-chloro-phenyl isocyanate
25 (CAS 104-12-1) instead of phenyl isocyanate. White solid. MS (ISP): 318.1 ([ {’ClyM+H]"),
316.1 ([{CIM+H]H.



The title conmpound was obtained in anal ogy to exanple 33 using benzal dehyde
i nstead of acetal dehyde. Wite solid. Ms (I1SP): 393.2 ([{37C1}MtH] '),

391. 2 ([{wbChl1M76478' ). 20Exanpl e 35 PCT/EP2010/070045
(RS)-N-[4-(1-Benzyl -pyrrolidin-3-yl)-phenyl] - 4-chl or o- benzam de Cl WO
2011/ 076678PCT/ EP2010/ 070045 -54- The -#34¢1 e conpound was obtained in

anal ogy to exanple 33 using phenyl acet al dehyde i nstead of acetal dehyde.
Colourless oil. M5 (I1SP): 407.4 ([{BkhpMél] '), 405 4 ([{35C1}NMFU ).
Exanpl e 36 5(RS)-4-Chl oro- N44- ( 1- phenyl -pyrrolidin-3 5 henyl Pbenzam de
Cl To a stirredRSylRhemyl-d+(4-pyrrolidin-3-yl-phenyl)-urea hy roch oride
(RS)-4-chloro-N-(4-pyrrolidin-3-yl +phenyl) - benzam de hydrochl ori de (200 ng,
Exanple 16) in DVBO (3 m) wer degS tially i odobenzene (242 ng),
ferric oxide (19 ny), L-proli 7 ng) iumtert-butoxide (171 np)
and the m xture was heated 10 at 135 C overni The m xture was then
cooled to roomtenperature and diluted with ethyl acetate. The m xture was
washed sequentlall W th mater and W t h saturated brlne and t hen t he

or gani @ 4ub-Phenyhurgidg ny g0 yiro kgtine id test-huigl esteicent rat ed in

xgg;‘;‘;neﬁgateﬁk%? sﬂ%a%n\?’\igﬁ optﬁé tleﬁcl)u%X 30@' armnop eny yrr Y cgr% x%lateqrm?l gﬂg?nt )

(RS) - 4-Ad 008348 ﬂ-)‘lﬁ Riggmydropythand (X5 ﬁﬂ)Swysb)dde@ 00y | 1sbeybzlam 093(2Bany, 139
as a light yellow solid. M5 15 (I1SP): 407.4 ([{37Cl}MrH '), 405.4
([ { 35CHiupg] Was)contipugdiit goagy temperature for 3 h. The mixture was then concentrated in vacuo

RS) - 2- | H
e TR RN (TRl SBXLLOLL A s LBl MRl ) Q0D
4-phlo(RS}thaaphahhyﬁ@hethﬁyEqwﬁoﬁdhdJLmﬁhﬁ@ﬁgaﬁd&ﬁ&bﬁ@wheayupzﬁ@ionic
v '|£%g%c5"¥s%'1{ght Mok sortd: M sy Yoh RN, 3402 BTGt 3% Wil -

326.3 ((M+H-C4Hs] ).

b) (RS)-1-Phenyl-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride

To a stirred solution of (RS)-3-[4-(3-phenyl-ureido)-phenyl]-pyrrolidine-1-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 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)-1-phenyl-

3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride (52 mg, 68%) as a white crystalline solid. MS
20 (ISP): 282.2 ([M+H]").

Example 7

(RS)-1-(2,4-Dichloro-phenyl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride
Cl

N
H
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 ([ {’CL}M+H]"),
352.1 ([{'Cr’CLyM+H]Y, 350.1 ([{PCyM+H] ).



(RS) - 2- Phenyl -N- ((RS) - 4-pyrrolidin-3-yl-phenyl)-butyram de W

2011/ 076678PCT/ EP2010/ 070045 -55- The title conmpound was obtained in

anal ogy twoexampb@s29 using (RS)-2-phenyl butyric acid i RETERA010/070045

(R) - 2-phenyl propionic acid. Yellowoil. M5 (I1SP): 309.2 ([MtH '). 5Exanple
39 (RS)-4-Chl oro-N44- (pyrrolidin-3-yl o#4) - phenyl Pbenzam de hydrochl ori de C
a) 4-Chl oro-N-(4-iodo-phenyl)-benzam de 10 To a stirred suspension of

4-1i odoani line (1 50 g) in THF (20 mExaules added sequentially triethylam ne
(1.90 m) and 4-chl orobenzoyl chloride (0.88 m) and stirring was continued
at room t enpdRUr@-¢blorerphenythd-(dipyrrelidlingdsyltphenybiurgs bydygenlprideny |

acetate and washed sequenti al | y withyO. 5 N aqg. sodi um hydroxide sol ution,
saturated brine, 0.5 N ag. hy y and finally with saturated
brine. The organic phase was s te over Na2504 and 15
concentrate in vacuo to afford 4-chloro-N(4-i¢do* phenyl)-benzam de (2.55
g, quant.) as a |ight brovvn solid. M5 (El): 359 ¢{37C1}M, 357 (35C1lIM,

141 ([{37C1} M I C6HANH '), 139 ([35Cl1IM I C6HANH '). b)

( RS) - 34he title chimppondbeayolythiaed nne)namrﬁ@ﬁgqrnmlyﬁmmg& ﬁéom-mmd&wa@atacu d

b d 37
a<cl of 5 0TS R BB SRR T B Rhagtie MBHSPY A YA S BYFA b ne
(2.10 g16TAB I030EH]44-9) , copper(l) i odide (27 ng), 1-10-phenanthroline

(50 nmg) and caesi um carbonate (0.91 g) was heated at 130 C overnight. The
m xture was then cooled to room tenBEpBPIt® and diluted with ethyl acetate.

The m xture was t ated bri ne.
The phases were t ﬁ %%&E?Q% @h‘h}i{(ﬁ%%ﬂ‘éﬁt 3"@9%%%@% dri ed over

sodi um sul phate, filtered and centrated in vacuo. The residue was
purified by colum chromat ogr@%%ﬁ 02 gradient: heptane/ Et0Ac) to afford
(RS)-3-[4-(4-chloro- WD 2011/076 8PTT/ =@\ 0/ 070045 - 56-

benzoyl ani no) - phenoxy] - pyrrol i di ne-1 - ar boxs acid tert-butyl ester (47
ng, 8% as a Ilght brown solid. M5 (I1SP): 436.R ([{37C1} M+NH4] '), 434.4
([{35C1}M+NH4] "), 363.1 (] {37C1}IVH—|—C4H8] '), B61.2 ([ {35C1}M+H CAHB]

hy d]r ;l)hgras omi;8u1é(P Wi ?tgtglggcﬁ'gﬁeﬁ%éo(gp{ t%]axarnple 6u¥mg be}{gyl 1socya1¥1l[ 1nstte)a(1aci1 5AM de
(RS) - 34hehyt-isehafate. bofzmHeanlinoySHIsIMo3yd.2 pwi+ig] )i di ne-1 - carboxylic acid
tert-butyl ester (45 ng) in THF (2 m) was added dropwi se a solution of
hydr ogen chloride in dioxane (0.40 m, 4 Msolution) and the m xture was
heated at 60 C overni ght. The m xt X 1bhen cooled to 0 C and dil uted
with diethyl ether (5 ml). The ensurng Crystals were 10 col |l ected by
filtration, was{(R$g1-@yiclohdk@t3 - pﬁltrbﬁdl,n 3tipheiyd)-drdadsydrocMagide at 60 C to
afford (RS) 4-chloro-N-[4-(pyrroli -yl oxy) - phenyl | - benzam de

hydrochl oride (31 ng, 81% as crystalline solid. M5 (ISP):
319.1 ([{37Cl}MtH "), 317.2 Clpw+ . Exanmpl e 40

15(RS) - N-[ 4- (1- Benzy1- 3- net hyl -pyrrol i di n-3- yf) ~pheny1] - 4- chl or o- benzam de

15 N

~

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
H

Y TQO

a) (RS)-3-(4-Phenoxycarbonylamino-phenvl)-pyrrolidine-1-carboxylic acid tert-butyl ester

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



c a) (RS)-[4-(1-Benzyl-2, 5-di oxo-pyrrolidin-3-yl)-phenyl]-carbamc acid
tert-butyl A stirred suspension of 4-(BOC am no)benzeneboronic acid pinacol
ester (4.wW02011/0268388330793- 20 01-6), N-benzyl nal ei m de ERTEL2¢10/00A%
1631-26-1), potassi um hydroxi de powder (0.77 g) and [RhC (cod)]2 (0.27 g)
in dioxane (48 mM) and water (8 m) ind4% seal ed tube was heated at 90 C for
5 m nutes under m crowave irradiation. The m xture was then cooled to room
t enper PAR 20&33d-18-1 tig Mtk (hmpuedic egdddtsequehtiglly irlctiiyddRineds.08 Qﬂ}:ﬁ{dtm@hﬁld in
vacuo and the residue was purified by colum chromatography (5i02

gr adi esblorofepnaip &8t oALynd: Girghg wag e inped Qtf%@ﬁ%rpnc@tuaa or dgél- Themixture

Do AT S AR g o .,

(RS) - [lgrz(dleIBeh[E@yahe&t@Atcmolglﬂc Sjl-b((ébplpmbksadalrbhﬂy-laﬁmyd})hﬁl’[}é)qyj'r}elﬁhmdah-m C aCI d
1 t - but 1 d
(RS [ Fatbopirianjs Lost Bitahatce L A ner 1 kasa yhife sovidriME; OSBY 8053 AMaNE 5o

tert-b I ) um car bonate (9.76 g) in DWW (20 m) at
0C magbgc}cfﬁﬁ %goﬁ%%%mspﬁamlo/ 070045 -57- dropwi se a sol ution of
met hyl iodide (0.50 m) |n DME (2 nl) and the mxture was then stirred at
roomt ,- g 1V\Ath et hyl

y-w th water and

with SﬂtoUe[ ﬁﬁﬁ@ s@fu‘tlﬂﬁ of _(rlt@ ﬁb@%ﬁ&o‘ﬁ’?&a@bcﬁ@%ﬁlﬁb%ﬂel@ﬁﬂpmlcﬁﬁ@@%h@o&ﬁ@@&l&\ﬁs

dried over sodium sul phate and concentrated in vacuo . The residue 5 was
purlGi éert bytyt@ﬂt@rrfﬁS @Fﬁ) ondHEJP aphya¢ 8l dropwiss enelutirpt kides Enehlyidedn gi ve

iRy St LRSI I R i

"), 339he31 doohMiHo @fP@dnd diluted)with diethyl ether (5 ml). The ensuing crystals were collected by

(RS) - 3- (4- Am no- phenyl) - 1-benzyl-3-nmet hyl -pyrrolidine-2,5-dione 10 To a
stirr edilsgion vaphipg with diethyl ether, and were dfied 7 vacuo at 60 °C to afford (RS) (4-

(RS) [ ng t A mc acid
tert- béty(rﬂ) h%gtn%%l]]i%’ gﬁcgi'b]" %—@b?é&l%?{ dlr(% Bﬁﬁig){é%o 8%51%5 gg{hﬁfg i on of
hydlri)genyscdillnwsodié IMIS diSBX.288. I(@M9HH), 4 M soI ution) and the m xture was
heated at 60 C overnight. The m xture was then cooled to O C and dil uted
with ethyl acetate. The mi xture was then nade basic by addition of 5 M ag.
sodi um hydroxi de sol ution. The phasgg,ffq2then separated and the organic
15 | ayer was washed with saturated brine. The phases were then separated
and the organi ¢RSx2dthengbNel@i@drolidin-3splephmydergetranide hiydreahladdend
concentrated in vacuo. The residue wasypurified by colum chromat ography

(Si 02; gradient: heptane/Et OA S) - 3- (4- am no- phenyl)-1-

benzyl- 3- met hyl - pyrrol i di ne- Zm( , 81% as a yellow solid. M5
(I1SP): 295.3 ([MtH '). 20 d)

(RS)-4-(1-Benzyl-3-nethyl -pyrrolidin-3-yl)-phénylamne To a stirred
solution of (RS)-3-(4-am no-phenyl)-1-benzyl-3-nethyl-pyrrolidine-2,5-dione
(0.B5 a) (R3)- I—IfiFPhé’rﬁzletdef)vlammoaﬂdﬁﬂ) Dmrcblildimoqil&er‘doktzllni wrala:lmhtitm astarhydr i de

(0.29 and the mxtur en rred C fo 1 ho The xture
was thg[)r? L SEIEusTOEOL AR H%ﬁé ya%O ap ogylaty <§)5"

hydr ochi 05 bes el - 1)Tnefmfr &ﬁg%&@ﬁa&ﬁ%@@&%@ lei%ﬂlné@@'t)E'rxﬁ aff 5 N aq.
sodi um hydr oxi de sol uti on and subsequently dilute vmth et hyl” acet at e/ THF

(2:1) ahdnytlietylwhbndd (W4 mlsatdustiatiesiwby ¢anginudhe roolgaﬂnperpﬁuefsbr WA d. The

ted, d 4 and tr.at ed afford
(RS- ey el SRk Pt dn s e ohangr iRy chai HoPsenty o
yel1p éSidz, %—M@le(ﬂ %Eﬂtan@ﬁ@@c)(tBW(RS)é (a%lﬁhylﬁd%‘ﬁ)laﬁhno phenyl)-pyrrolidine-1-

[4-(1-Benzy hyl - pyrrolidin-3-yl)-phenyl] - 4-chl oro-benzam de . To a
st i rredadgsplen agi]ld)‘wrblputyl ester (95 mg, 82%) as a whité solid. MS (ISP): 403.2 ([M+Na] "),

((RS) +€I n- 3-yl) - phenyl am ne (420 ng) in THF (5
m ) vveéggizc@% sé!}ﬁe ?( ypl%irl g@n | am ne (0.55 m ) and 4-chl or obenzoyl
chl oride (0.30

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 mg) in THF (2 ml) was added dropwise a solution of hydrogen chloride in



WO 2011/ 076678PCT/ EP2010/ 070045 -58- m ) and stirring was conti nued at room
tenperature for 3 h. The mxture was then diluted with ethyl acetate and

t hen washwo 281quesT8i al |y with water and with saturated pCcTm®2010l020085 gani c
phase was separated, dried over Na2SO4 and concentrate in vacuo. The

resi due was purified by col um chronmat-égr aphy (Isolute(r) Flash-NH2 from
Separtis; gradient: heptane/ethyl 5 acetate/nethanol) to afford

( RS) - Ndigkad D6y, U BF soiitioy) amythe ehik@irawas Matedeh @0y L] ménﬁgﬁtormammamm

(262 4199 as an off-white solid. M5 (ISP): 407.4 ([{37Cl} I\/Hrl—q 405. 4
( [{3 52%}1@9}@1) edr ty 0 ogfxaa]ﬁlﬂllgteqjlwnh diethyl ether (5 ml). The ensuing crystals were ¢ lected by

g 53)6}2241%%{031% VaLNE Wk i1 et 3md WP BELY H v L5 7280 Hetolfiford (RS P2 Phidyied
(RS) - NN-M- pmdﬂﬁﬁﬂ-ﬁlylaahmylb}yd:etw'rdednlydﬂichloﬁidy 193 ppeidfi) ashnaifi-ohabenzailinde ( 36
ng) in dded ammoni um formate (90 ng) and pal | adi um on
char%oégﬁg %Séhém%ﬁﬁﬁbﬁt he m xture was heated at 100 C for 1 hours.
The mi xture was 15 then cooled to rpgmbReBerature, filtered through celite
and the filtrate was concentrated in vacuo. The residue was taken up in

et hyl acet ate and (RiS¢-N-e6Bytriotidinsdyl-phemylwhenzamside iydiachlaideur at ed bri ne.
The organi c phase was then separgted, dried over sodium sul phate and
concentrated in vacuo. The resi[d wag purified by colum chromatography
(I'solute(r) Flash-NH2 from Sepa s, BN adient :

hept ane/ di chl or onet hane/ net hanol ) t 3 gi @ RS) - N\d4- ( 3- net hyl - 20
pyrrolidin-3-yl)-phenyl]-benzam de (12 ), 289%> as a yellow solid. M
(1SP): 281.2([M+H "). Exanple 42 (RS)-5- Chl b - pyridi ne-2-carboxylic acid
(4-pyrrolidin-3-yl-phenyl)-am de hydrochl oride C 25 The title conpound
was obtichgl compatial Q@S’oﬁt@m@d(ﬂf@ﬂa 2;90 Ugdrilc 92 @bing benzyPYlilbHiOREREDORY! i C
acid (CAS 86873- 60 1) instead of tfzf henyl pr o ]\/£I oni c aC| d. Wiite solid.

VB (0 Sphenduetst chibpdh Y ewp id MISSEP) 22 | BSERTMH ).

2011/ 076678PCT/ EP2010/ 070045 -59- Exanple 43

(RS) - 6-Chl oro-pyridi ne-3-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-am de
hydr ochl ori de Example 14

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

@f*f“@o

15  The title compound was obtained in analogy to example 11 using N-methyl-N-phenylcarbamoyl
chloride instead of phenyl chloroformate. Colourless oil. MS (ISP): 296.3 ((M+H]").

Example 15

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

"SRR SN

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]").

20

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



Cl The title conmpound was obtained in anal ogy to exanple 29 using

6-chl oronicotinic acid (CAS 5 5326-23-8) instead of (R)-2-phenyl propionic
aci d. VWhiwe 280li76678MS (1 SP): 304.1 ([{37C1}MtH] '), 302r2T(HP@BQC1joNsH] ') .
Exanmpl e 44 (RS)-1-(5-Chl oro-pyridin-2-yl1)-3-(4-pyrrolidin-3-yl-phenyl)-urea

hydrochloride IR'IR" k- T ,-- N Cl 1047he title conpound was obtained in
anal ogy to exanple 6 using 5-ch|oro-2-isocyanatopyridine (CAS 95735-68-5)

i nstead of phenyl isocyanate. O ite solid. M5 (I1SP): 319.1 ([{37C1}MtH|
"), 317.2 ([{35C1}N%Fﬂ '). Exanp

15(RS) - (4-Pyrrolidin-3-yl -phenyl )=>ta .% cid 4, 4-di f | uor o- cycl ohexyl
ester a) (RS)-3-(4-1socyanat o-phenyl) ol di ne-1-carboxylic acid

tert-butyl ester To a stirred solution of (RS)-tsert-butyl

3-(4- anlnophenyl)pyrrolldlne 1- carboxyl ate (5008 ng, CAS 908334-28-1) in
di chl oronet hane (8 M) were added sequentially triethylamne (0.53 nl) 20
and t r il éil§saBPERITDW ALY btained twalﬁgyttwéam@lg ﬁ@altﬂé& orgshepzadydchlegdey.  The

R TSI RO SO SR e epspended I

ensui ng[ CiGI3Maly wmere renoved by filtration and the filtrate was
concentrated in vacuo to afford
(RS)2 3- (4-i socyanat o- pheny1) - pyr r ol F¥ARe 1 7car boxyl i ¢ acid tert- butyl

ester (600 Fﬁ) 2‘{!6@1{10)0? @mﬁ' ('4%ri’blkdm’-@-glt7‘%l¥@§r B%/‘éﬂadu ethszgrmri&é ep

W t hout fur uri t1on WO 2011/ CT/EP2010/070045 -60- b)

(RS)-3-[4-(4, 4- D'fluoro cyclo | am no) - phenyl] - pyrro
| i di ne-1-carboxylic acid tert b e$ téﬂ:ifLT:T>

The title compound was obtained in analogy to example 12 using 4-chloro-phenylacetyl chloride
instead of phenylacetyl chloride. White solid. MS (ISP): 317.1 ([{*’Cl}M+H]"), 315.1
10 ([{PClyM+H].
Example 18

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

F
%Q\KH
N\©\E§
N
H

O

The title compound was obtained in 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)-benzamide hydrochloride

Cl
H
\QYN
@ 0 \E::1\1:5>
N
H



To a stirred suspension of

(RS) - 3-(4-isocyanat o- phenyl) - pyrrol i di ne-1-carboxylic acid tert-butyl ester
(110 ny) wo20HR76asm ) were added sequentially N, N-dii seprmpgéieomookmam ne
(0.13 m) and 5 4, 4-difluorocycl ohexanol (68 ng, CAS 22419-35-8) and the

m xture was heated at 110C for 18 h. Th& m xture was then concentrated in
vacuo and the residue was purified by colum chromatography (Si02;

gr adi erthe thieRbaEMkE FACHbthiBed inVahaldZH)o eﬁa'r{llﬂe(lé, 4ingi2{4-dgehBro- benzoyl chloride

cycl ohexyl oxycar bonyl am no) - pheny1] - pyrrol idine-1-carho

47t b prm(EbtgoTo) OdoN Bbe I W HBPEaPa (| N[ MRy 4571
M+Nal, r (39135 D MrH  10C41-18] ').
E[RS) (] jc éﬁl?wﬁ]ﬂw{g[e{ny]{ ﬁ@% agn'[ c acid 4, 4-di %I uz)ro- cilcl ohexyl ester

To a stlrred solution of (RS)-

3-[4-(4, 4-difluoro-cycl ohexyl oxycarbonyl am no) - pheny1] -

pyrr%lldl ne-1-carboxylic acid tert-BaMPledi er (20 ng) in THE (2 M) was
added dr opwi Se(Rs LS (b AR RrdkAA AT HEa il it pOR0fie 18 M . 4 M
solution) and t { )1m xture ! slﬁ{l{gat ed agﬁﬁrbGO égoveer?u g M he (r)nlx%ure was
then cooled to 0 C and nmade basi addition of 5 M aq. SOdI um hydr oxi de
solution. The m xture was dil ut t hjet hyl acetate/ THF (1:1) and the
phases were then separated. TH& orgarii c er was dried over Mg504,
filtered and concentrated in vacuo. The eewas purified by col um
chromat ography (lsolute(r) Flash-NH2 from Separyis; 20 gradient:

hept ane/ di chl or onet hane/ net hanol) to afford H

(RS) - (4-pyrrolidin- hen mec a |quoroc he ester
(10 o TSR R Phiididt SRR Sl B0 fatih 2 drid - gl S e RAy.
Exanpl Qns‘%&ld(d?%heﬂy‘ladat/}ﬂ cRotide NOB: whit@ by MS dsPPR30B ¢ (p{éicq}M+H] ), 301.1
2-(4-fl uggob&éenyl -ethyl ester The title conmpound was obtained in
analbgylt ¢-leXamide 45 using 4-f1 uoro- phenyl et hyl al cohol instead of

4, 4-di fl uorocycl ohexanol. Yellow ar@%,‘qnﬁ“%sol id. M5 (ISP): 329.3 ([ M-H]

' ). Exampl e 47 30(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamc acid

4-f | uor o- IRBEMorphble-Hycdrionxylio acide(4-pAraiti i/ yIGEiy)Hd riride b/ dr 6chdérdde - 61-
The title conpound was obt ai ned |n anal ogy to exanple 45 using

4-f| uoro-benzyl al cohol | nst eaﬁ@l -di fl uorocycl ohexanol . Wiite solid.
M5 (ISP): 351.2 ([ MtH|

(S) - 2- Met hoxy- 2- phenyl - N- ( (RS) - 4- yﬂo ol @ | - phenyl ) -acetam de The
title conpound was obtained in analogy to e py e 29 using
(S) - al pha- et hoxyphenyl acetic N

H

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 ([M+H]").

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

Cﬁf*@O

20 a) (RS)-3-(4-Ethoxycarbonylamino-phenyl)-pyrrolidine-1-carboxvlic acid tert-butyl ester

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

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




acid (CAS 26164-26-1) instead of (R)-2-phenylpropionic acid. Yellow oil. M
(IsSP): 311.3 10 ([MtH] '). Exanple 49

(R) - 2- MetWwoxygti2vpdrenyl - N- ((RS) - 4- pyrrol i di n- 3-yl - phenyl pcampe@wiod®4s The
title conpound was obtained in analogy to exanple 29 using (R)-al pha- 15
met hoxyphenyl acetic aci d (CAS 3966- 32-39- i nstead of (R)-2-phenyl propionic
acid. Colourless oil. M5 (ISP): 311.3 ([MH '). Exanple 50

(RS) - 2-T(Aar @ﬁ*Momheﬁ)bHR%-m M&Xydﬂrt(c(nﬁ@mﬂo PHETYD)- pﬁfdhdareyl-—cmswic)ac&fz et am
de 20 The title co btai ned in anal ogy to exanple 2

(RS) - ( 4@%@%6%&&9@)@ HeTHEXY ﬁ&b@@%‘ pdded jdgonvaes 3ot of R @Al ﬂs%@h 3off

(1 8180 Rl % FPoBR0 b pR ek Thom ST BT L 6he 1070 0as

-62- Banb enib ITHcRS)xtule Meaiks higeayometck yb ONC(ahd pyictiahked diy rdf(ﬁ)wu;e q:daiamd Jf-lbeingam de

D185 by Bbher ot e b Sstd o hhiab Rl
(R) 2- %ﬁﬁ%’t&ﬁt‘é@'bﬂﬁé enﬁfdr%m&}ﬁﬁasmag &ﬁpaltédj drlg@o(ré&@zSO? 3dd e%r(cEMa!fﬂd in) -
Exanmpl e 52 (RS) - 4- Et hoxy- 4-pyrroli 3-yl - phenyl ) -benzam de

hydr ochhard. dée rasﬁiufhf@smutllﬁed by npbumobmwaaatogrtaahméSdOn,rgrachemo@qptam/Fsﬁ)a&m te 29

il 8° PRI D AR s i e o
(RS) - 4-qRagpyd a Bb16dridRY biloMisdiise)3299 4 pine k) y, benzamivier-oydijochl ori de 15 The

title conpound was obtained in analogy to exanple 29 u5|ng "4- propyl - benzoi c
aci ) (CAS 2438-05-3) instead of (R)-2-phenylpropionic acid. Wiite solid. M5

(1SP): c’)gP@S)%-ﬂ-Whvl-?)henoxvcarbonvl-arnmo)-phenvl]-Dvrrolidine-l-carboxvlic acid tert-butyl

cster

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+NH,]"), 341.2 ((M+H-C4Hs]").

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-butyl ester. Colourless
oil. MS (ISP): 297.3 ([IM+NH.4]").

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

Uﬁf“@o

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 ([{*’CI}M+H]"), 317.2
([{PCM+H]).

25

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



Exanmpl e 54 20(RS)-4-Et hynyl - N- (4-pyrrolidin-3-yl-phenyl)-benzam de

hydr ochl oride WD 2011/ 076678PCT/ EP2010/ 070045 -63- The title conpound
was obt aiweaoiwn7estal ogy to exanpl e 29 using 4-ethynyl - benzaireoiaor@ig CAS
10602- 00- 3) instead of (R)-2-phenylpr op| onic acid. Wiite solid. M5 (ISP):
291.2 ([MrH '). SExanple 55

(RS) - 4- Cyano-N- (4-pyrrolidin-3-yl- phenyl) benzam de hydrochl oride The
title conpound was obtained in apal ogy tlo exanple 29 using 4-cyano-benzoic
acid (CAS 619-65-8) i nstead o; ( 2- ghen opionic acid. Wite solid. M
(ISP): 292.1 ([MH ). nE (RS) -

3,4-Dichloro-N-(4- pyrrol i di n=3-#yl -phenyl) benzamde hydrochl ori de Cl

The title conpound was obtained in anal ogy to exanple 29 usi ng

L
([{35C%hk%h$nn%md%¥§ﬂﬂi ceth1 #hIGhHOT o Duflids RilPRIY spvé4yb}9MeHy%) benzam de
hydr ochl ori de C 2011/ 076678PCT/ EP2010/ 070045 The'title

conpound was obt ai ned in anal ogy toExmmplel2é 29 using tert- butyI

( neny Liis o hox 011-57- 1), [ nstead of
(RS tert-buty! SRor2 g L@ﬁéﬁr °rf%’°3adﬁla.3‘ TinehBatipplegia ™ °*° ©

4-chl oro-benzoic acid i nstead of 2H phenyl propl onic acid. Of-white

solid. M8 (1SP): 317.1 ([{37C1 injﬁ\T:?>([{35C1}N%|_1] Y.
(0]
N

H
The title compound was obtained in analogy to example 12 using 2-phenyl-propionyl chloride

instead of phenylacetyl chloride. Colourless oil. MS (ISP): 295.3 ((IM+H]").

10 Example 26
(RS)-1-(6-Chloro-pyridin-3-yl)-3-(4-pyrrolidin-3-yl-phenyl)-urea hydrochloride

N N
YT
cl N ©

N

H
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 ([{7CyM+H]Y, 317.2 ([{PCLIM+H]).

Example 27
(RS)-1-(4-Pyrrolidin-3-yl-phenyl)-3-(4-trifluoromethyl-phenyl)-urea hydrochloride

N N
(0]
F
F N
H

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]").

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



5 Exanpl e 58 (RS)-4-Chloro-N(4-piperidin-3-yl-phenyl)-benzam de
hydrochloride CI The title conpound was obtained in analogy to exanple 29
usi ng ( RSyetertto7barsyl 3-(4- 10 am nophenyl) - 1- pi peri di necardrecagloaioas ( CAS
875798-79-1) instead of (RS)-tert-butyl 3-(4-

am nophenyl ) pyrrolidi ne-1-carboxyl at e -ahd 4-chl or o- benzoic acid instead of
(R)-2- phenyl propionic acid. Of-white solid. M5 (ISP): 317.1
([{37C1} M+l -1] "), 315.1 ([{35 l-1] '). Exanple 59

154- Chl or o- N- (4- pi perazi n- 1-yl m@kyl X-benzam de hydrochloride Cl The title

conpound was obtai ned in anal ogy~toyexa 29 using tert-butyl
4- (4-am nophenyl) - 1-pi perazi necar b&xyl 170911-92-9) instead of
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-]~carboxyl ate and

4-chl oro-benzoic acid instead of (R)-2- 20 phel'?nyl propionic acid. Of-white

Zgl Hd. e tl(tllescg :pOl?I‘} \')vgfs Slgtil%g(? il' am;lo_g]}'l]to Ie)cdmﬁ?lg' ?1 %siglg {1?’13511%%({\14{6'(,53[,]011;,1) dhlol?l( errpl €

(RS) - 2 e rhen hﬁlaycl&rﬁatg.ectamﬂed&a&ﬁo?gimﬂsm.r1\94s i(dpy-Brayd ((Rheny).) - acet am
ide O WD 2011/ 076678PCT/ EP2010/ 070045 -65- The title conpound was obt ai ned

in anal ogy to exanple 29 using (4-chloro-phenyl)-nethoxyacetic acid (CAS
4674- 24-2) instead of (R)-2-phenyl épﬁo i izﬁ acid. Yellow solid. M5 (ISP):
347.72 ([{37C1}M+H '), 345.1 ([{35 ’}W ). SExanple 61

(RS)-N-((RS) -4- Py oz-'Pﬂbﬁylsv—xdks)hegyﬂrbﬁahﬁﬁyl-phéﬁ}uppﬂfpabﬁmhid@henyl ) - propi on
amde H The title conmpound was obtained in analogy to exanple 29 using
(RS)-2-(3-trifluoromethyl phenyl) - priopitoni ¢ acid (CAS 68718-08-1) instead of
(R) - 2- phenyl propi oni ¢ aci d. (‘( [ eFs rphous solid. M5 (ISP): 363.3
(MtH '). Exanple 62 o
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-2-(3-trifl ubrgmethoxy-phenyl)-propi onam d
e H

a) (RS)-3-[4-((R)-2-Phenyl-propionylamino)-phenyl]-pyrrolidine-1-carboxylic acid tert-butyl

cster

10  To a stirred suspension of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate (70 mg,
CAS 908334-28-1) in THF (2 ml) were added sequentially N-methylmorpholine (0.12 ml),
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 (Si10,; 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+NH,4]"), 395.2 ((M+H]"), 339.2 ((M+H-
C4Hs]).

b) (R)-2-Phenyl-N-((RS)-4-pyrrolidin-3-yl-phenyl)-propionamide
20
To a stirred solution of (RS)-3-[4-((R)-2-phenyl-propionylamino)-phenyl]-pyrrolidine-1-

carboxylic acid tert-butyl 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 MgSO4, filtered and concentrated in vacuo.
The residue was purified by column chromatography (S10,; 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]").



15 The title conpound was obtained in anal ogy to exanple 29 using (RS)-
2-(3-trifluoronethoxyphenyl)-propionic acid instead of

(R) - 2- phewl2priopsemi ¢ aci d. Yel | ow anor phous solid. M5 PCSEP2018/020035 ( M+-H]
"). Exanple 63

4- Chl or 0- Nd4- (( 3RS, 4SR) - 4- hydr oxy- pyr r-62+ di n- 3-y1) - phenyl Pbenzam de

hydr ochl ori de 20 Cl a)

(3R5, 45R) - 3- (4- Bronp- pheny1) - 4- hydrpxampier3ool i di ne- 1- carboxylic acid
tert-butyl ester To a stirred solution of 1,4-dibronobenzene (3.49 g) in
dry THE (30 m) ufiie-PhenyhNER by plidia-3yl-phrenyd-propionsmide dr opwi se
n-butyllithiumsolution (9.25 m, ]_ 6 Msolution in 25 hexane) and stirring
continued for 30 min. Boron trj » erate (1.86 nl) was then added
dropwi se and stirring continus er 10 min. A solution of

(1R 5S)-6-o0xa-3-aza- WD 2011/076678 070045 - 66-

bi cycl o] 3. 1. 0] hexane- 3-carboxylic acid tert-b | ester (1.37 g, CAS
114214-49-2) in THF (4 m) was then added dropw'se and the m xture was
stirredtitk t8rpoli® was dbihimbEn aldbeheb ekfnhebn glsi(ﬂg SQF@?ﬂer%}M pidpRRAW =&

addi ti on of aqueous sodi um bi carbonate sol ution he m xture was
al | cwednsterdwd (R -2 ephedpropampescad. uDE-wahite sodid- M&@SH) PO%.8d[NiHR) et hyl
acetate/ THF (1:1). 5 The m xture was washed wh saturated brine and then
t he phases were separated and the organi c phase was dried over sodium

sul phat e, filtered and concentr at edgxdimyR®40. The residue was purified by
col um chr omato g‘r(%'(éiﬂ i 02; gradient: heptane/Et OAC} to give

(3RS, 4SR) - 3- (4 expynheny DLy Aupyrolicingryipheay)-prapiswapmide aci d

tert-butyl ester as a colourle anor phous solid. M5 (ISP): 344.0
([{81Br}MtH '), 342.0 ([{79mH288.0 10 ([{81Br} MtH-C4H8] '),

286.0 ([{79Br}MH C4HB] ').

(3R5, 45R) - 344- (4- Chl or o- benzoylcam no) eph - 4-hydroxy-pyrrolidine-1-carbo
xylic acid tert-butyl ester A stirred suspensipn jof

(3R5, 45R) - 3- (4- br ono- pheny1) - 4- hydr oxy- pyrrol i dithe- 1- car boxylic acid 15
tert butyl ester (810 ny), 4-chlorobenzam de (552 rzé caesi um car bonat e

Hh gfjhie tileqompeipevhy o Weingd Brasglogivito exqraplo8® ming & Qb&mpeﬁlewl)nr@mp@lié (45

h )f
Egét e ST R T s o B TR CORR R BBl ST SE e e
filterep’tayouetHcard 1 ¢ &adMhE]fHi | trate was concentrat ed in vacuo . The

resi due was taken up in ethyl acet ate and the resulting solution was washed
sequentially with 20 water and wit hE Pke32ed brine. The or gani ¢ phase was

t hen separat ed, ac SO0 0 L vacuo. The
resi due was purl(gSs 3%@“@‘% ﬁﬂ{luﬁk 'f’épgg}r"ggﬁgg(@ @g&mg]rﬁ%} gﬁt{l&

hept ane/ Et 0Ac) to give

(3R5, 45R) - 344- (4-chl oro- benzoyl z Q) - fthepy1] - 4- hydr oxypyrrol i di ne- 1- car box
ylic acid tert-butyl ester (800 ng, &1% |a V\/mte solid. M5 (ISP): 441.3
([{37Cl}MrNa] '), 439.3 ([{35C1l}MrNaf ') =2 [{37C1l} MWH- C4H8] '), 361.2
([{35C1} MtH 25C41-18] '). ©c¢)

4- O or o- N-[ 4- ((3R5, 45R) - 4- hydroxy pyrrol i di n-3- \/1) pheny1] - benzan de

hydr ochl ori de a

(§R5 45R)% %“I‘[e&‘ SP§PG8P%P%P§ 'ﬁ% ‘E'BK‘}PE? 45”6‘??&95?1%‘%%% DSBS Y EiOTRIOT9% ar bo
xylic qEOEmpEEkanilt 1b) BSh@harod (5 ﬂ?wér@ az[dréia iea}u&mmlgr svdismadeatt (dn apyi se a 30
sol ution of hydr éQ(3en chl oride in dioxane 4 M solution) and the

mi xt ur doxpaddehyde €Y1 hml.ed V@W@%iiqjmon),m@ ¢h19<1t1<1¢r(é bag) eré OBl ed t o 0 c
and L e SAUKIARAY TS MR, RLLAS KD 8 rell R sl g OGS, P |
4- ch) orcoe M [t rdofiBfempéaR)re 4ndhyrdd o kysiphy delpwdicradditivh)of REEMl hmbenzadvihd@n.
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 ([{’Cl}M+H]"), 315.2 ([{PCL;M+H]").
25



WD 2011/ 076678PCT/ EP2010/ 070045 -67- hydrochloride (31 ng, 81% as a white
crystalline solid. M5 (ISP): 319.0 ([{37C1}MtH '), 317.1 ([{35CL1L}MtH] ').
Exanpl e 6WO0 2011/076678 PCT/EP2010/070045

(RS) - 2- (3-Benzoyl - phenyl ) - N- ((RS) - 4- pyrrolidin-3-yl -phenyl)-propi onam de 5
The title conmpound was obtained in anab®gy to exanple 29 using

(RS) - ket oprofen (CAS 22071- 15-4) instead of (R)-2-phenyl propionic acid.
Wiite solid. M5 (1SP): 399.2 (MrH Ejampka3pl e 65

10( RS) - 2- ( 3- Met holﬁé)-eﬁ)henyl )-N-(4- % rolidin-3-yl- hen}\;I ) -acet am de

hydr ochl ori de H ( (Ghlore-Nd A bretlay s rodistini3ndy phendhewyagmide exanpl e 29

usi ng 3- et hoxy- phenyl aceti c cacid i nstead of (R)-2-phenyl propionic acid.
White solid. Ms (ISP): 311.2 ( ") H 15Exanpl e 66
(RS) - 2- (3- Cyano- phenyl ) - N- (4- py el | - phenyl ) - acet ami de NH The
title conpound was obtai ned in anal @gy | e 29 using

3-cyano- phenyl acetic acid instead of (R)-2-phenyl propionic acid. Col ourl ess
oil. M5 (ISP): 306.2 (MtH '). WD 2011/ 076678BCT/ EP2010/ 070045 - 68-

Exanpl e 67

( RS) - 2-T(o3a stfztcklonypephienpf JRN-4-CHS)o-N-(@yryrolida vy BphinybHenyihido hygioohlanilde
I N LT T TREN - e e
(R) - 2- phgnydepil @by @[ 020881 aceVielabavo @21ml) MRl §ddRh trictdfoxabdiviydride)(189 mg)
and the mixture was heated at 50 °C overnight. The mixture was then 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
10 (Isolute™ Flash-NH, from Separtis; gradient: heptane/ethyl acetate/methanol) to afford (RS)- 4-
chloro-N-[4-(1-cthyl-pyrrolidin-3-yl)-phenyl]-benzamide (86 mg, 88%) as an off-white solid.
MS (ISP): 331.3 ([{7Cl3M+H]Y), 329.3 ([{>’CLIM+H]").

Example 34
15 (RS)-N-[4-(1-Benzyl-pyrrolidin-3-yl)-phenyl]-4-chloro-benzamide

cl
Uy
N
e} %
~O
The title compound was obtained in analogy to example 33 using benzaldehyde instead of

acetaldehyde. White solid. MS (ISP): 393.2 ([ {’"CI}M+H] "), 391.2 ([{°ClyM+H]").

20 Example 35
(RS)-N-[4-(1-Benzyl-pyrrolidin-3-yl)-phenyl]-4-chloro-benzamide

Ra



Exanpl e 68

(RS) - 2- (3- Cyano- phenyl ) -N- ((RS) - 4- pyrrolidin-3-yl - phenyl ) - propi onam de

10 The tiwbeonintperand was obt ai ned i n anal ogy to exanpl @CZEPAGI0OZ045

2- ( 3- cyano- phenyl ) -propioni c acid instead of (R)-2-phenyl propionic acid.
Yellow oil. M5 (ISP): 320.2 (M+tH] '). -Bkanpl e 69

4- Chl oro- N44- (( 3RS, 4RS) - 4-f | uoro- pyrrol i di n-3-yl) - phenyl Pbenzam de

hydr oc mtﬁrtitﬁ%oﬂrﬁoﬁﬁhd wa@gbtained in analogy to example 33 using phenylacetaldehyde instead of
(3R5, 4R5) - 344- (4- Chl or o- benzoy! am n ? Qr o- yrrol 1 di ne 1- car box
Viic achamerdn giojeurisst e M8 (IS St 4HER | SGUpBHT oritart ( PYC RivH] )

(3R5, 45R) - 3-[ 4- (4- chl or o- benzoyl am no) - pheny1] - 4- hydr oxypyrrol i di ne-1-car bo
xylic acid tert-butyl ester (730 ng, exanple 63(b)) in dichloroethane (15
m) 20 and acet oni tri le (15 m) at Bxdmmleséadded dr opwi se di et hyl am no

sul phur tr|fluor| e mxture was then stirred at room

ten'pierature for (R Pf qﬂ@rm%&epml?ﬁ’érﬂhéﬁhéé’ﬁrp%ﬁ“é@ -henzgmidfo and t he

resi due was purified by colu omat ogr aphy (5i 02; gradient:
hept ane/ Et 0Ac) to give H
(3R5, 4R5) - 344- (4-chl or o- benzoyl -pfienyl] - 4-f | uor o- pyrrolidi nel-carboxy

lic acid tert-butyl ester (112 ng, QS% i te solid. Ms (I1SP): 438.4
WD 2011/ 076678PCT/ EP2010/ 070045 - 69- ([{37Cl H4] '), 436.3

([{35C1} MtrNH4] '), 365.1 ([{37Cl}M+H C41-18] ')N_363.0 ([ {35C1} M+H C4H8]
). b) 4-Chloro-N[4-((3RS, 4RS) -4-fl uoro-pyrr on- 3-yl)-phenyl] - benzam de
hydrochloride 5 To a stirred solution of

i car byl RErdappEpPURSET R Bl S TR PG o5 PG iibBae

dr opwi §20BmgOE M8 16f mllyphsog(@rmg s a&@dlssq&hﬁaqgn@dé&na&wﬂmz )] eaicut i on)

and the m xture was heated at 60 C overnight. The m xture was then cool ed

to 0 Coxilg (&9 me)clepudling (87 me) andsadiyra fertFheiosids (] Home) ansk the sivlerewedidaisst ed
by fd !t 'E‘f‘%é 9(2 é’#ﬁ%ﬁ{ g%tﬂﬁ'x&?e wa§{h ﬁ 8!’%'6? %Cl%%afmtt%gl%Q&t&r%&?dﬂt&&‘wﬂh%h{‘ﬁ | 10

et her, n vacuo

4-chl oraOetM4T1(1e( &R&.uél%&)s véashd:dJmaerpialﬂpwlﬂﬂwmlﬂ k) with enyrbiedieing and den the
hydr ochl or, de (81 ny as. a whi te crystalline solid. Ms (ISP): 321.1
([ { 37CP}“WI“H ph ape Wg&@pfraﬁ ﬁs@mmﬂ) i su Tﬁﬂné cppcentrated in vacuo. The residue

was purified by column chromatography (SiO,; 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 ([ {’ClyM+H]"), 405.4 ([ {°Cl}M+H]").

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

Q)YH
N

cl 0 %
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
((7CM+H]), 329.2 ([{PClyM+H]).

Example 38
(RS)-2-Phenyl-N-((RS)-4-pyrrolidin-3-yl-phenyl)-butyramide



15(RS) - 4- Chl or 0- Nd3- (pyrrolidin-3-yl oxy) - phenyl Pbenzam de The title
conpound was obtained in anal ogy to exanple 39 using 3-iodoaniline instead
of 4- iodwenniates7sLi ght yellow gum MsS (I SP): 319.2 ([ 8TEPrMeM00045, 317.2
([{35C1}MtH] '). 20Exanple 71

(RS) - 4- Chl or o- N- (4- nor phol i n- 2-yl - pheny$-) - benzam de hydrochl oride CI The
title conpound was obtained in anal ogy to exanple 29 using (RS)- tert-butyl
2- (4- am nophenyl ) nor phol i ne- 4- car bexyl at e (CAS 1002726-96-6) i nstead of
(RS)-tert-butyl 3-(4- 25 am nophenyl ) p§rral i di ne-1-carboxyl ate and

4-chl oro-benzoi c acid instead @ R) 12- yl propi oni c acid. Wite solid.
M5 (ISP): 319.0 ([{37Cl}MH 317°2 ( H| ) WO

2011/ 076678PCT/ EP2010/ 070045 - 70- Exampl e 72

(RS) - 4- Chl or o- N- ( 3- nor phol i n- 2-yl - phenyl ) - benza'rh de hydrochloride C The

title I X t - butyl
2 (30 STREHOSRIRGRbOURGHeA I AARLTR e 3T Re TR 3 R Btk bl

3- ( 4- anhyiedrdiR)-2phendbiopiomiclacidir ek atleMSr((IiSPI)f 800 .2 ([04Hiénzoi ¢ acid i nstead
of (R)-2-phenyl propionic acid. Col ourless anorphous solid. M5 (ISP): 319.1
([{37C1}MH '), 317.2 ([{35C1}M+H "). Exanple 73

10( RS) - 6- Pyrazol -1-yl - N- (4-pyrrol i dpfigsilsgphenyl ) - ni coti nam de

hydrochl oride The title conpound was obtained in anal ogy to exanple 29

usi ng 6- pyr axBB)-2-Gilorce Nt [4ripyriadidin-3-GAckyZ-phei H-b2n2ymide dtydacchddride

(R) - 2-phenyl propi oni c acid. Light brovvn solid. M5 (ISP): 334.2 (MtH ).
15Exanpl e 74 (RS)-6-Chl oro- N-(4 |d| n-3-yl - phenyl) - ni coti nam de
hydrochl oride Cl The title conpound e ob ai ned in anal ogy to exanple 29
using (RS)-tert-butyl 344- am nopheny perl di necar boxyl ate (CAS
875798-79-1) instead of (RS)-tert-buty

am nophenyl ) pyrrolidi ne-1-carboxyl ate and 6 C I oro- ni cotinic acid (CAS
5326-23-8) instead of (R)-2-phenyl propionic@c,d. Wite solid. M5 (ISP):
318.2 ([{37C1}M+H '), 316.2 ([{35C1}M+H ")\ N

a) 4-Chloro-N-(4-iodo-phenyl)-benzamide

10 To a stirred suspension of 4-iodoaniline (1.50 g) in THF (20 ml) were added sequentially
tricthylamine (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 aq. hydrochloric
acid and finally with saturated brine. The organic phase was separated, dried over Na,SO4 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 ({’Cl}M"), 357 (°CliM ), 141 ([ {'ClyM-ICsH,NH]), 139
([P’ CI}M-IC6H,NH] ).

b) (RS)-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(l) 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-



Exanpl e 75 (RS)-3,5-Df fl uoro- pyridi ne-2-carboxylic acid
(4-pyrrolidin-3-yl-phenyl)-am de 25hyrdrochl oride WO

2011/ 0766¥6RGAN/(ERZ810/ 070045 -71- The title conmpound wasTare@iooem4s n

anal ogy to exanple 29 using 3,5-difluoropicolinic acid (CAS 745784-04-7)

i nstead of (R)-2-phenyl propionic acid.-58hite solid. M5 (ISP): 304.1 (MH]
"). HExanple 76 (RS)-1H Benzoi m dazol e-2-carboxylic acid

(4-pyr rb@hi@mmaoybhd@beﬂylbgrrcamr@el bawbgml a@[d da- butle;bter (47tﬂ1§ SerpaLiitht was
obtained in analo i ng 1H benzj.m daz - carboxylic acid

(CAS 28uemsig) M%ﬂ%ﬁa%z"ﬁ@ cmﬂgﬁ P brbh oA CCHAT BNl P65401 1 ) VB
| SP
ERS))4(gI W’ %lng Sl(T})b l(zifﬁ :}o |d| A- é - phenyl) - benzam de hydrochl ori de

Cl The title conpound was obt ai ned |n anal ogy to exarrpl e 29 using

4-ch] or o- of he ropi oni ¢ aci d.
\N“t% O ol 02 (R) %g }R)/H_H] |)'

Exanpl qo7agstfr1%§)so§1’u% Io?fI@S)py '[4 . @ﬁm?o G&&Qﬁéﬂﬁﬂo‘)‘ gﬂ@ﬁ%] -pyrrolidine-1-carboxylic

(4-pi peridin-3-yl-phenyl)-am de hydrochloride
2011/ 0%@%8@@1&9@@1@5 @ﬁ@(mﬁ HF7@2-mlyveas tail d ddedropwpo a ndlutves o6 bydrd gendchilaride

| t i RS) - t - but
o oot DaT R Gaf Aot el e b b ekt Aol 2460 36 onpraiaby Thgymixture
(RS) - t edstht doled-th b CedidnPRRNYED @)HyObthel (3anl) - TR HRXMb 3t Rtadere
5-chl oro-picolinic acid (CAS 86873-60-1) i nstead of (R)-2-phenyl propionic

aci 0 [coBented/ly fiwatignl washingsvith pthyl gher, and WERRITEH NG Vacp at )60 °@1e atford
(SI(?[S§ 3??%%5\%1@@%- s 4- Fﬁé%ﬁp gl%-%-ylogy Hheny er Nz armd hyfirocﬁleo%(} 531 mg. | 81%) as a

hydr oc higar brdentdrystalNYNsddidN MS (ISP): 319.1 ([{37C1}M+H] ), 317.2 ([{PCyM+H] .

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

O

a) (RS)-[4-(1-Benzyl-2.5-dioxo-pyrrolidin-3-yl)-phenyl]-carbamic acid tert-butyl 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 (8 ml) in 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 (Si0O,; gradient: heptane/EtOAc) to give (RS)-[4-(1-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+NH,]"), 325.3 ((M+H-C4Hs]).

b) (RS)-[4-(1-Benzyl-3-methyl-2.5-dioxo-pyrrolidin-3-yl)-phenyl]-carbamic acid tert-butyl 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



The title conpound was obtained in anal ogy to exanple 6 using
(RS)-tert-butyl 3-(4- 10 am nophenyl)-1-pi peri di necar boxyl ate (CAS
875798- 7oawonoimys@ad of (RS)-tert-butyl 3-(4- PCT/EP2010/070045

am nophenyl ) pyrrolidi ne-1-carboxyl ate and 2-chl oro-5-i socyanat opyri di ne
(CAS 125117-96-6) instead of phenyl isbdéyanate. Of-white solid. M5 (ISP)
333.1 ([{37C1}M¥l-1] '), 331.1 ([{35C1}M+1-1] '). Exanple 80

15( RS) -dopftik@i soltidiof dethipl ibitide .50 ha) 1nr1319f1:y(1)rnlfv bedHephigfizamag theBlstirred hie
title conpound was obtained in anal ogy to exanple 32

4- chl o IRHEMARHHHEHEY il hopr Jihg rEkiing wikethen dilded mjdrsen Eéﬁtats angd ghegapiliang 1)

nyar ooRT e i e ARy by 3ROSR TREPRR e semrad g

([ {35Ghd thdtdrgddic phasc laantpke 08dr sodium sulphate and concentrated in vacuo. The residue

(25 ?Q é-;%@%-pgééq(f Ep%@%w&&ﬁggg%é% (’3818;J,Igr1;g 1ent hep¥aneHEt8%c) to give (RS)-[4- (1-
| socyam)@ﬁgm%em 2 BYdi6R)-h g a1Rrid-3 GAY- O@&w 1L &r@%@ ali8%dri- Bh't}yl/ést@is(b %

45a) instead of phenyl |socyanate. te solid. 333.

'). Exanplyell®@® saliRS)S ZLSP) uﬁr20¢ @yHNHLA O 23%ér([Mk§/II-CdJséiOl d
(4-pyrrolidin-3-yl-phenyl)-am de hydrochloride The title conmpound was
obtained in anal ogy to exanple 29 using 3-fluoro-pyridine-2-carboxylic acid
(CAS 1323126y 814-Amih6-phedd)-Ofbehi) -32m9tlnenwr@mwmeoznsrdl@ffel d. Light yellow
solid. M5 (ISP): 286.2 ééh% 7). 10Exanp
( RS)Q 1-Tjos stisredrsolupipn iod (S )24y ybepzyl43- meﬁmlﬁcﬁ W@*@Wpﬁéﬁﬁﬂb-@h@a’ﬂ -carbamic
hydr ochl ar.i i | ogy to
xanpl a8 GERL TS o S BTS00 Mk BTN S B BRI BRSPS
(CAS 81 dR8a&R1) mi,Asteat:tdh) §RIShe hexkturdwhyhcaled(d 60 26 overnight. The mixture
anlnophenyl)pyrrolldlne I-carboxylate and 5-chl qro- 2- |socyanatopyr|d|ne
(CAS 95sab@sogiedtp dtEandghilufndanivh cthylpcgiatmilae noxturgpny e glape basusby | SP) :

333. 3 GhyBi6lbr %\’Tﬂaq. s)odlu%?’ljfyd?roﬁi[ié Stk Mtk ph)ises 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-pyrrolidine-2,5-dione (0.57 g, 81%) as a yellow solid. MS (ISP): 295.3
(IM+H]").

20

d) (RS)-4-(1-Benzyl-3-methyl-pyrrolidin-3-yD)-phenylamine

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 aq. 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-(1-Benzyl-3-methyl-pyrrolidin-3-yl)-phenyl]-4-chloro-benzamide

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



Exanmpl e 84 (RS)- Quinoline-2-carboxylic acid
(4-pyrrolidin-3-yl-phenyl)-am de hydrochloride WO

2011/ 0766¥6RATI/(ERZ810/ 070045 - 74- Exanpl e 85 (RS)- | soquipnolrraeoio7@mas boxyl i c
acid (4-pyrrolidin-3-yl-phenyl)-am de hydrochl oride The title conpound
was obtained in anal ogy to exanple 29 -68i ng 1-isoquinoline carboxylic acid
5 (CAS 486-73-7) instead of (R)-2-phenylpropionic acid. Wite solid. M

(1SP): %8nc25t(r{1l\@'bﬂas contifas@aPlod mBemhRIYurd 16218 e pyikivde Ras Brea dllbRywilc aci d
(4-pyrrolidin-3 henyl ) - am de, hydrochl oride 10 The tit|le conpound was

obt ai nétil ﬁceéfﬁa%@gheﬂ W%&@nﬁﬁﬂ@@@llm Siithgvatercadorigpratgpicdbeingcty qres

gg Z 0- 1 2 %F?%?%Sskﬁﬁ%eaf dl{%)wgr ﬂ?,[ 2, Sa%?%%ﬁ?hﬁse% Egcuo\"ﬁ*hé ga;ﬁi% Whs plBeéd &) -

(RS) - ScBmmnnﬂmmmmmgn$hi(mahhﬁﬁymmﬁNHQﬁdn(&qmymrgmddnnhﬁmyha@hQMyl) am de

hydr ochl or i und tal n apal to
exanl écezgteﬂ@?tﬁaw@t R %;5 1{5-[%"@ nﬁgawhy 1&1%?:/3@ @Wﬁﬁ%‘%ﬁ%’

I(F{st E?‘i)ef%i (z%zgg,@gn%agaggh%wh@&md V&l 4191*\5 a@b b e KDy, 4648 2
20(RS)(Z?%HHMﬁ$H4%nEthoxy N- (4- pyrrolidin- 3 yI phenyl) benzam de

hydr ochl oride WO 2011/076678PCT/EJ§010/053045 -75- The title conpound was
obtained in anal ogy to exanple 29 | uor o- 4- met hoxy- benzoi ¢ acid

CAS 394-42-3) inst 20i ¢ ac
(157 : 3151 %[miﬂmmgég%&hwb%ﬂm et bendlinia® SOl

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-yl)-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-phenyl)-amide hydrochloride

Cl Y

H
~ N
N
e}
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
([ 7CyM+HT), 302.2 ([{PCLIM+H]).



(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-6-(2,2,2-trifluoro-ethoxy)-nicotinam de
hydr ochl ori de The title conpound was obtained in anal ogy to exanple 29
usi ng 6- (WP20R/766781 uor o- et hoxy) - nicotinic acid (CAS 1PEZ(EP2@0/070)045 nst ead
of (R)-2-phenyl propionic acid. White solid. M5 (ISP): 10 366.2 ([MH ').
Exanpl e 90 (RS)-4-Met hoxy-qui nol i ne-2-8%rboxylic acid
(4-pyrrolidin-3-yl-phenyl)-am de hydrochloride O 15 The title conpound was
obtained in anal ogy to exanple 29 uE)mﬁp]@ 43et hoxy- 2- qui nol i necar boxyl i c
acid (CAS 15733-83-2) instead of (R)-2-phenyl propionic acid. Yellow solid.

MB (I Sp’RS)gﬁ-gjl@orpfmlneﬁ-c@%pﬂqc@cﬂm pyrrolidin- 3-Q7hgyenyl) -amide hydrochloride

6- Met hoxy- qui nol i ne- 2- car boxyki.c_acid (4-pyrrolidin-3-yl-phenyl)-am de
20hydrochl oride WO 2011/076678RCT/| EP2910/ 070045 -76- The title conpound

was obtained in anal ogy to exanpt 6- met hoxy- qui nol i ne- 2-
carboxylic acid (CAS 75433-99-7) i nstoead 2- phenyl propi oni c aci d.
Yel low solid. M5 (ISP): 348.2 ([ MtH| 5Exa

(RS) - 3- Chl or o- N- (4- pi peridi n-3-yl - phenyl) benzaEh de hydrochl ori de The

title conpound was obtai ned in anal ogy to exa le 29 using (RS)-tert- butyI

3- (4- Jrheﬁﬁlﬁweﬁmyndlwaﬁ ARG HeHRABHRY F3ATRD @é%ssméﬂ@r\?gwqump ﬁ%lfié% of

RS)s t t t d
S ohl ora-bensgr s e n (R EREREAIPIERYY R AE R “§'§§1'S$2§?yﬁpreo§? oni ¢ aci d.
W" t e <pIiE; MVBI] ()| 9.2 ([315731}2\4(FH{| 3701} MeH '), 315.2 ([{35C1}MrH ).

Exanmpl e 93 (RS) Thi eno[ 2, 3-c] pyri di pe-7- c%r"boxyl ic acid
(4-pyrrolidin- yI phenyl )-amde 1 oride The title conpound was

obt ai ned i %ﬁ%iﬁ’ﬂ@ 343 JiAiER3HnehRYEd Bl d@chIorfRr boxyl i c
acid (CAS 35 32 64 0) i nstead %? i )ﬁgrp eny%ﬁ’op?gﬂr)u [ amyd cYeolrl ow solid.

M5 (1SP): 324.2 ([M+H ). /O/\”/%

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 ([{PCLM+H]).

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

FO RN CUN

a) (RS)-3-(4-Isocvyanato-phenyD)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirred solution of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-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.



20 Exanple 94 (RS)-5-Methoxy-pyridine-2-carboxylic acid
(4-pyrrolidin-3-yl-phenyl)-am de hydrochloride WO

2011/ 0766¥6RCT/(ERZ810/ 070045 - 77- The title conpoundpPeagrodxarces in
anal ogy to exanple 29 using 5-nethoxy-pyridine-2- carboxylic acid (CAS
29082-92-6) instead of (R)-2-phenyl proefdonic acid. Wite solid. M5 (ISP)
298.2 ([M+H '). 5Exanple 95

(RS) - 2,16 (B BT noXY-THI(dropisic lobkk ¥ld Kycdridny RASRMY) L phe A ¢ P irp Adih 68 -drboxThie aditt | e
conpound was obtained in analogy to exanple 29 using

2, 6- di hethBRcs¢icot i ni ¢ acid (CAS 16727-43-8) instead of

R) - 2- :
ot RS RRNELRAL B H R o s B BR800 b
hydr oclekter (1@ ) i€ITHF (Thel) tweiré eddedrqumndal\mbl Mldilmpnepyletthylmmiec(gyl 3trol) emdarrpl e
335%|8r41|% %S.lorot?gglt@g%%é%/ % g,4 &4152"%{? 9;3,05p % ]’c%e l’:ll-ll)?[{l eevgalls eate ??&%l ?8 (CAS
am nophenyk hﬁ%ﬁf&b&ﬂh&?cdnc@ﬁt%?@d%‘ 8o Qrﬁ{jthé Té’sldifecvms%ﬁﬁ@@ 'B§ ‘ébﬁnﬁ‘lc' d (CAS
51-44-5) instead of (R)-2-phenylpropionic acid te sol M5 (1 SP):

353. 2 (ch{@m@igrii (Si0);; gBBliens: t(e[p{a@@/@leac:lto}gwﬂRS))s [349,42111(1@({@5(:1} MeH ') .

ﬁsgﬁggﬁlplglpﬁeagﬁ y)car%orll%glgr%ﬁ%) phénylfp&r?or l{(fl el %a lox{?)lglceary(l 'Pertbb t3zll erQer ?20 mg,

12%) as an off-white solid. MS (ISP): 447.4 ((M+Na]"), 442.4 ((M+NH,4]"), 369.2 ((M+H-
10 C4Hs]).

¢) (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 dropwise 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 MgSOA4, 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): 325.4
(IM+H]").
Example 46

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

Lra

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

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

25

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



WO 2011/ 076678PCT/ EP2010/ 070045 -78- The title conpound was obtained in
anal ogy to exanple 29 using (RS)-tert-butyl 3-(4-

am nophenyOyot/qosqrer i di necar boxyl at e (CAS 875798-79-1) iPoStEPad 0070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and

4- et hoxy-benzoi ¢ acid (CAS 619-86-3) i-iktead of 5 (R)-2-phenyl propionic
acid. Wiite solid. M5 (ISP): 325.4 ([M+H '). Exanple 98

(RS) - N- (4- Pi peridin-3-yl -phe 4-trifluoromethyl-benzanm de hydrochl oride
10 The title conpound was obn ar;pl ogy to exanple 29 using
(RS)-tert-butyl 3-(4- am nopheny 10pi di.necar boxyl ate (CAS
875798-79-1) instead of (RS)-tert- butyo
am nophenyl ) pyrrolidi ne-1-carboxylate and 4-tri
(CAS 455-24-3) instead of (R)-2-phenyl propionic
(I1SP): 349.2 ([MtH '). 15Exanple 99

(RS) - 2, hebitle mbﬁip@uﬂﬁ& Wés phtpiacd th dralbgylto ekeemlb #5 heing anfleteo by airydaRbhsliitigcd
The title conpound was obtained in anal ogy to_exanple 29 using

(RS) - t &t yprogygiabexaneln Jhny L. MSHISEF pal A404 Bbkyi at e ( CAS
875798-79-1) instead of (RS)-tert-butyl 3-(4- 20

am nophenyl ) pyrrolidi ne-1-carboxyl ate and 2, 4-di chl oro-benzoic acid (CAS
50-84-0) instead of (R)-2-phenyl prdptaonple 48ci d. White solid. M5 (ISP)

e IS b Pl St L

(RS) - 4- Chl oro-2-fl uoro-N-(4- plper|Qyn 3 yl - phenyl ) - benzam de hydrochl ori de

Cl S

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]").

| wor onet hyl - benzoi ¢ aci d
acid. Wiite solid. M5

Example 49
(R)-2-Methoxy-2-phenyl-N-((RS)-4-pyrrolidin-3-yl-phenyl)-acetamide

O/
H
N

m%

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/

H
oY
Br O %
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 ([{*'Br}M+H]"), 389.0 ([{Br}M+H]").



The title conmpound was obtained in anal ogy to exanple 29 using
(RS)-tert-butyl 3-(4- 5 am nophenyl)-1-pi peridi necarboxyl ate (CAS

875798- 7oawonoimys@ad of (RS)-tert-butyl 3-(4- PCT/EP2010/070045

am nophenyl ) pyrrolidine-1-carboxyl ate and 4-chl oro-2-fl uoro-benzoic acid
(CAS 446-30-0) instead of (R)-2-phenyl-p2-opionic acid. Wite solid. M5
(ISP): 335.3 ([{37C1}M+H '), 333.3 ([{35C1}Mm+1l-1] '). Exanple 101

10(RS) - 3- (4- Chl or o- phenyl ) - N- (4- pi petdipR-s3- Y| - phenyl ) - pr opi onam de
hydrochloride Cl The title conmpound was obtained in anal ogy to exanple 29
usi ng (RS) - flﬁ)r‘l'MﬂtbPX}Sn‘{thyl'E%ﬂ&ﬁﬁ@rﬂlﬁﬁrﬁkw%éf})r‘lﬁnﬁ%@&i%@rp’é‘ﬂéﬂ(lms
875798-79-1) instead of (RS)-L%rt-butyI 3-(4-

am nophenyl ) pyrrolidi ne-1-carbadxyl ate and 3-(4-chl oro-phenyl)-priopionic
acid (CAS 2019-34- 15 3) instead (R);; 2-phenyl propi onic acid. Wite
solid. M5 (ISP): 345.2 ([{37Cl} M~ N 43.2 ([{35C1} M+1-1] '). Exanple
102 (RS)-2-(4-ChIoro-phenyl)-N—(4-pipério 3-yl - phenyl ) - acet am de

hydr ochl ori de H 20 The title compound was optai ned in anal ogy to exanple
29 using (RS)-tert-butyl 3-(4- am nophenyl)-1-prperidinecarboxylate (CAS
875798-79-1) instead of (RS)-tert-butyl 3-(4-
aninoph&myhkmynmohﬂﬂWaeemamaimam¢M@yeo?mﬂm@equ@hg@ngaﬁhg?y&hywmﬁmb$agﬁid
(CAS 1878-66-6) instead of (R)-2-phenylpropioni¢c acid. OXf-white solid. M
(1SP): (§é§.6270@%{SQﬁ?li@%ﬁﬁﬁ-%f&)-%;p%s&\gp@pﬂn{%&}@fflwlil}e So)h.g MﬁngP): 3113
2011/0%?@1ﬁ T/ EP2010/ 070045 -80- Exanple 103

(RS) - 2-(4- Chl'or o- phenyl ) - N- ((RS) - 4- pi peri di n-3-yl - phenyl ) - propi onam de

The title conmpound was obtai ned i n Bxahplgy2t o exanpl e 29 using

(RS)-tert-but yl(Rg)_-A{-%_thoxy-N-(4-pyrr0lidin-3-yl—phenyl)-benzamide hydrochloride

\\o
\©\!)(H\©\[§

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+H]").

Example 53
(RS)-4-Propyl-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride

H

N
N
H

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]").

15

Example 54
20 (RS)-4-Ethynyl-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride



5 am nophenyl) - 1- pi peri di necar boxyl ate (CAS 875798-79-1) instead of
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and

2- (4- chl ovo-2phiartgd78- pr opi oni ¢ acid (CAS 938-95-4) i nst eadTaP2010/070045

(R) - 2- phenyl propionic acid. Wite solid. M5 (ISP): 345.2 ([{37Cl}MH '),
343.3 ([{35C1}M+H '). Exanple 104 -63-

10(RS)-N-((RS) - 4- Pi peridin-3-yl -phenyl)-2-(3-trifluoronethyl -phenyl)-propio
nam de The title conpound wa&0btai ned in anal ogy to exanple 29 using
(RS)-tert-butyl 3-(4- am nopheny -p%Peridinecarboxylate (CAS
875798-79-1) instead of (RS)-ter

am nophenyl ) pyrrolidi ne-1-carboxyl at ec an
2-(3-trifluoronethyl-phenyl)-propionic acid (CGAS)15 68718-08-1) instead of
(R) - 2- phenyl propionic acid. Wite solid. M5 (ISRy: 377.4 ([MrH '). Exanple
105

(RS) - NTheSlp-camppyest Wit pbtaingd inyialegly fo gxqmaple 2P using Aorixivbkgnzsicedsyd CAHP opi on

am de T it 0 i j n si ng
(rs) - PO H@ie?ﬂ.%?Q@%—%—%ﬁgﬁv’i‘@r&%&ﬁpﬁa‘ér (ERALERES Ref TR Y
875798-79-1) instead of (RS)-tert-butyl -(4- am nop henyl)pyrro

l'idi ne-1-carboxylate and 2-(3 -trlfluoronetho Xy-p henyl)-prop ionic acid
i nst®ad of (R) - 2- phenyl propi oni ¢ ack¥rmpI§ISSur| ess gum M (1SP): 393.2
(LMeH ). / j ¢

(95, 5 br 11w A E TR AR i AR

(4- pi peridin-3-yl-phenyl)-anm’de_hydrochloride 5 The title conpound was
obtained in analogy to exanple 2 B NgQ (RS) tert-butyl 3-(4-

am nopheny1l) - 1- pi peri di necar boxy! AS 798-79-1) instead of
(RS)-tert-butyl 3-(4- am nophenyl)pyrool itdiz
3, 5-di fluoropyridine-2-carboxylic acid (CAS 745784-04-7) instead of

(R) - 2-phenyl propionic acid. Of-white solid. NBF{ISP) 318 3 ([MtH ).
10Exanpl e 107 (RS)-4-Chl oro-N-(4- roI|d|n yl met hyl - phenyl ) - benzam de
hydr ocHihstitlggompoyyd WP@s?thm€d11rmD@Ea@y5@ REapnle 69 UpiHE |409Yﬁ30‘]?%zé?ﬂ‘b%ﬁk‘§/(¢fés aci d

27 (- by oo ey TR B aidth R O RIETAIA S 158), 292! M,
di ctl oroet hane (10 m ) were added sequentially N, N-diisopropylethyl am ne

(0.79 m) and ditert-butyl dicarbonate (1.02 g) and the m xture was stirred
at roomtenperature for 1 hours. TheXdh e was diluted with

di chl or onet hai) a8 d YRRIBESLNEAPERbli@n Y-y WphénRbEfzanflit Hl @R floride

CI\@Y

H

N

(0] %
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 ([ {’’CI}M+H]"), 337.2
(({7CrPCl YM+H]Y), 335.1 ([{°CLIM+H] ).

Example 57
4-Chloro-N-(4-piperidin-4-yl-phenyl)-benzamide hydrochloride

Cl
S
N
O \©\C\
NH
20



hydrochl oric acid, saturated ag. sodium bicarbonate sol ution and saturated
brine. The organi c phase was then dried over sodium sul phate, filtered and
concent r aveaoiwmn7e@suo to afford (RS)-2- 20 PCT/EP2010/070045
(4-brono-benzyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.41 g,
quant.) as a light yellow viscous oil -6485 (1SP): 342.1 ([{"Br}MH '),
340.2 ([{79Br}M+H '), 286.1 ([{81Br}MrHCAH8] '), 284.2 ([{79Br} MtH C4F18]
') b) (1RSXitR48mpdukhives ebthiast Bydramigpad chenzly 2D upp kat-baliyne{ L-asardphyy)-C
acid tert-butyl ester 25 A stirred suspensio

f

( RS) - 2-l¢pipgridipgsagonyinte (AT FHIGLd: 3 el in%@adb&g&ﬁg&eﬂabwl i-6tt-butyl ester (400
. 4- i 2 i . N -

g? 3ret hfﬁg%cﬁ{hggﬁgél arlr]1ﬂ ﬁleegl(_ggs%g)ln?tf %%%Cg%%g%%%wcg%%%g% ggeRn)g%\‘ in di oxane

(3 m) phogdproaivonat avids ph&Fvehiaf sodid goiS ([$P)a3 seak[€d Gl \NMeHigs3 Heht[¢dCHM-ARD).C
for 18 h. The m xture was then cooled to roomtenperature, filtered through
celite and the filtrate was concentrated in vacuo. The WD

2011/ 076678PCT/ EP2010/ 070045 - 82- I‘Eﬁ{.{#ﬁ@ s¢as taken up in ethyl acetate and
the resulting solution was washed sequentially with water and with

sat ur at ed br i ndRSTHeClologaN-&-pipasidinrd-yl-Hphemyls-bpezamidd hydrachdbrideer sodi um
sul phate and concentrated in yacuQ. The residue was purified by colum
chromat ography (Si 02; gradi ent: Yheptang/ Et0Ac) to give

(RS) - 244- (4-chl or o- benzoyl ami no)sbengyM-pysrolidine-1- 5 carboxylic acid
tert-butyl ester (19 ng, 4% as a |ight o gum M5 (I1SP): 417.3
([{37Cl} M+H] '), 415.3 ([{35C1}M+H '), 361.1f([{37Cl}MH C4H8] '), 359.1

([{35C1} MrHC4H8] '). c¢) N
(RS) - 4- Chl or o- N- (4- pyrrolidin-2-yl net hyl - phenylY - benzam de hydrochl ori de

10 To otk cBfhps@idivhOobthed in analo y to example 29 using (RS)-tert-bytyl 3-f4_- )
(RS) - 244- (4-chl gr 0- benzoyl am no) - begnzyl | -pyrrolidrne-1-carboxylic acid

t er 10 bunyhopdstd)- 1 {pipger mig cchrboXiHRte((CAS 3757 9%:&9- ladubechddrf (RY)-tet-lautgld-(-i on of

hydrogen .chloride in di oxan .14 , .4 Msolution) an i Xture was
neat oq Snaoes Soaig i e &hlzeoprg s BatRLobIBEna the
ensui Nghekpisloplonidwie Ot RUIbVIS ISy 317,00 \d@si-ng"Honee] (/[n{ﬁb%mmr).
acetate and once with diethyl ether, and were dried in vacuo at 60 Cto
afford 15 (RS)-4-chl oro-N-(4-pyrrolidin-2-ylmethyl-phenyl)-benzam de
hydrochl oride (3 nmg, 22% as an of fzwhi 5t§rystal line solid. M5 (ISP):
317.1 ([{37Ci}mH "), 315.1 ([{35&[’}’1\7@—? ) -

Exarmpl e 108 ( RS) 4lchlak@No(4-pipditizigi n AXathide Idrchloride
(4-pyrrolidin-3-yl-phenyl)-am de 20hydrochloride The title conpound was

obtai ned in anal ogy to exanpl sing 1-chloro-isoquinoline-3- carboxylic
acid (CAS 1049606-80-5) instead -—fhenyl propionic acid. Wite solid.
M5 (ISP): 354.2 ([{37Cl}M+H '), 3523£kﬁijﬁbgl MH ). 25 WO

2011/ 076678PCT/ EP2010/ 070045 -83- Cl a N

(RS)-3-[(E)-2-(4-N tro-phenyl)-vinyl]-pyrrol i[eli,n"é*- 1-carboxylic acid
tert-butyl ester To a stirred solution of N, N-diisopropylamne (3.36 m) in
t et r ahyldedttlgreampenad yig objpined g alggy te gersnple 28 paing écrg byl 4 #eminsphenyl)-

n- but yl,l itk 4. . i : ion mxture was
t hen \/\/alrl%‘rlé%ljal‘%%{é C(()a;‘%?)(g%ar g%m%&%ﬁ%ﬁﬁ%—%%%% Q&o%l-lt;'g%?aa sol ution of
di et hylan{idophichylpberndidinke- peabphtnated 4 hRbo-BenZoASc26BSted® o H)R -1
t et r ahydr of ur an (10-rﬂé was, added dropw se. The mxture was stisrred at, -78
C fdt ohemilproningiadcith Qffswhitnsodd- ¥ Q§%§> 38 1 {lor MBI Dod il He- CLMFEbXyI i ¢
acid tert-butyl ester (4.01 g, CAS 59379-02-1) in tetrahydrofuran (10 m)
was added dropw se over 30 min. The m xture was then allowed to

Example 60

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

O/
H
N
m
Cl
N
H



10 warmto roomtenp arature and stirring continued at roomtenperature for
18 hours. The m xture was then diluted with ethyl acetate and acidified to
pH 6 by awidizbiiortee® aqueous hydrochloric acid (1 N). Thecwereawaswas washed
sequentially with water and with saturated brine, dried over Na2SO4 and
concentrated in vacuo. The residue was6purified by colum chronat ography
(Si 02, heptane/ Et0OAc gradient) to yield

(RS) - g “Tihe Fllle%oﬁﬁboﬁlﬂld Wes maﬁydt)n aﬁaﬁ)}gly]to le?(erﬂilﬂb Rdiuia @@albhopuéﬂyg thbthagy-d
tert-butyl est e

(RS) - 3@2@%%%)%@@ 66.%9‘?)2) EISW?@_]LPf Bif)ril ahwlmep@m@@ﬁ@ox‘%lioev WiddMSHE But y|

ester 3, pyrrolidine-I-carboxylic acid
tert- b-ugtgy% (Eg 31]%3ﬁ$§)(|;1{ CflfM (D (250 M) was added pal | adi um on

charcoal (10 % 340 nmg). The m xture was stirred 20 vi gorously under an

at nosphere of hydogen for 7 hours. The catalyst was filtered off and the
filtYate was evapor ated. The crude %% ©lyas purified by colum

chr omat og . . [SR=d LR

(RS) 342 R T L oo BhenyD-propionamids,
ester (2.44 g, 79% as a yel Low oi NBH(ISP) 291.2 ([NHFU ). 25 ¢)

(RS) - 3-{244- (4- Chl or o- benzoyl| & r thyl }-pyrrolidine-1-carboxylic
acid tertbutyl ester To a stifred suspensi f

(RS) - 342- (4- am no- phenyl) - et hyl] -pyrrolidi ne-14carboxylic acid tert- butyl
ester (100 ng) in THF (5 m) were added sequentially N—nethylnnrphollne
(0.15 m), TBTU (221 ng) and 4-chl oro-benzoic acid é, and the m xture
was hediteditcospomd wps algaped ingnajpey 19 oveEms PETSERS &b?-gg@@ﬂ wroggthyiFhe

col umm AR {8 8 D LR R e p R P A3 B I s

(RS)0 3-afriddhoiud selidl. OIS ISRL.BE3 ndMieDi T }nhenyl] et hyl}-pyrrolidine-1-carboxylic
acid tert-butyl ester (131 ng, 89% as a white solid. Ms (ISP): ): 431.3

([{37C1}MtH '), 429.3 ([{35C1}M+H '), 375.5 ([{37Cl}MH 5 C4H8] '),
373.2 ([ {35C1} MtH-C4H8] '). d) Exambple 6
(RS)-4-Chloro-N-[4-(2-pyrrolidin-3- y’f- e'f)]hyﬁ) - phenyl] - benzam de

hydr ochl or i (RS)-NF4-Rysttolidire 8-yd-pheanylp2-(@ftrifle8)yeBethoxy-phenyl)-propionamide

{244- (4-chl or o- benzoyl am no) - phenyl | - et hyl}-pyrrolidine-1- carboxylic acid
tert-butyl ester (130 nmg) infTHF (3 ) Ras added dropwi se a solution of 10
hydr ogen chloride in di oxane ﬁ 4 ution) and the m xture was
heated at 60 C overni ght. The i Xture Was led to 0 C and the
ensuing crystals were collected by filtration, ghing with ethyl acetate,
and were dried in vacuo at 60 Cto afford (RS)-4-thloro-

quat ) et o ePa e St PR da pRAAATRY Qb RSS2 PRobohdydily )
329. 1 (phéaApidpidlic adid inkzasam}BpAdddIpropionic a01d Yellow amorphous solid. MS

(RS) - 4- Chl or o- N44- &mpl peridi n-3-yl -et hyl)-phenyl | -benzam de hydochl ori de
The ti tq%))c%) (Md s obtained in anal ogy to exanple 109 using

(RS) - 3- forrryl-pl peri di ne-1- 20 carbﬁr{<‘,>{1|1 gcid tert-butyl ester (CAS
118156-93-7) instead of (RS)-3-forny ]{}rrol i di ne-1- carboxylic acid

t er t - butdyChlirado-N-]4-GBRSMER )ed-hpd rocty-pyBr¢lidbR)3-y13pheryl{-bedzaaiif bhly§lrochlordde3. 2
([{35C1}M+H] '). Exanple 111
(RS) - 2- (3- Chl oro- phenyl ) - N-((RS) Di pgrl di n- 3-yl - phenyl) - pr opi onam de 25

20 oY

a) (3RS.4SR)-3-(4-Bromo-phenyl)-4-hydroxy-pyrrolidine-1-carboxyvlic acid tert-butyl ester

2

To a stirred solution of 1,4-dibromobenzene (3.49 g) in dry THF (30 ml) under an argon
atmopshere at -78 °C was added dropwise n-butyllithium solution (9.25 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,5S)-6-oxa-3-aza-



Cl WD 2011/ 076678PCT/ EP2010/ 070045 -85- The title conpound was obtai ned
I n anal ogy to exanple 29 using (RS)-tert-butyl 3-(4-

am nophenyOyot/qosqrer i di necar boxyl at e (CAS 875798-79-1) iPoStEPad 0070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and

2- (3-chl oro- phenyl) -propionic acid (14661-84-3) instead of

(R) 2- phenyl propionic acid. Colourless gum M (I1SP): 345.2 ([{37Cl} M+l -1]
"), 34%idch(l ﬂ@@l@kbﬁétsmlﬂbox}hc @icafaaﬂ &t%ﬂe%ter (1.37 g, CAS 114214-49-2) in THF (4

4 Chl or o- N-( S 4- pi peri di n-3-yl - phenyl ) - benzam de Cl The title conpound
was obtal) Wéél heﬁ aéﬁ §PWiss agsk &rﬁﬁp@ttzgww%@ect #)-78 ¢ tfonpfugther32 h beforgbeing

am nop rﬂ,?@%{)h%? 'b? %gdp%ﬂgbe additfodl M @%%oélﬁ rﬁorféc Sl oxfl(ltzs %{) Offh mixture

(RS)-te am nophe yrro ate
4- chl omaisaﬂzwe«t tCﬁWB.l(ﬂn (o@@xSm?témihé.raﬁl)re am?s-tveﬁtﬂlemﬁﬂ(ltlaal with-qpliye rayétpmeﬂﬁﬂb(ﬂj t). aci d.

Wi d. M5 7Cl1 1 315. 35 -1
'LsS Ty i W@%@dwtg(sﬂ}l aﬁ{«ﬁ rﬁ@%%ne.t 'JS“h§/ Phﬁéww)seg%ﬁ%gﬁpam gibanidye
tltle PRIERACHE D PLTHNG Gl ot I YR RUGHHRLR 2 I Mile (b i - but !

m nophenyl ) pi peri di ne-|-carboxyl ate (exanple 150a) 1 nstead of
( RS) t gutifibdiby kolgmphremitagrahlenidiPpyeradiéntdiapsanic- s Qsdsoygiae 63 RhdSR)-3-(4-

4- chl or.0b CAS 74:.11- t h
St O P8 B how B id Thear b TRge Rt o ?S(%ersafp SR REoR ) e - 1)
R EX%PﬂaJr@o%Mohd MS (ISP): 3440([ 81B12M+H]) 342.0 ( d[{79 3}M+H] , 288.0

(RS Chl or o- pyri di n- rroli e hyI) phenyl | -urea
hydi%ctﬁf{orBr&lMJf dm/z@ﬁ@a@%ﬁm )70045 - 86-

b) (3RS.4SR)-3-[4-(4-Chloro-benzoylamino)-phenyl]-4-hydroxy-pyrrolidine-1-carboxylic acid

tert-butyl ester
A stirred suspension of (3RS,4SR)-3-(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 (SiO»;
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
([{7CIM+Na]h), 439.3 ([{°CI}M+Na]"), 363.1 ([{’CIIM+H-C,Hs] "), 361.2 ([{*°Cl}M+H-
25  C4Hs]).

¢) 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



a)

(RS)-3-(2-{4-[3-(5-Chl oro-pyridin-2-yl)-ureido]-phenyl}-ethyl)-pyrrolidine-
1- car boxyWwoconai7zéb78ert - butyl ester To a stirred suspensiPGm/EPR010/070045

(RS) - 342- (4- am no- phenyl) - et hyl] -pyrrolidi ne-1-carboxylic acid tert- 5
butyl ester (100 ng, Exanple 109(b)) i-A7dichl oroethane (3 m) were added
sequentially triethylamne (0.10 m) and triphosgene (38 ng) and the

mi xt ur elymhlaela& el g, 806 Cad OWhiBcrpitallind QolidieMSEEsHE 8 10 iXCund-+1ey, added
2- 0- 5- ChBQFORYFIQIne (44 nmg, CAS 1072-98-6) and the m xture was heated
at 80 él?dﬂfﬂéj& FHe)- ni xture was then cool ed to room tenperature and
concentrated in vacuo. The reS|due:¢gﬁn t4f 1 €d by col um chromat ogr aphy
(Si 02; gradient: 10 heptane/ Et0Ac) to gﬁe

(RS) - 3- (2- { 4(RS-143-Bohzvyd-phynyBHNI(RS)-U) pyrrolidia}3-phghgnb)-ptoponamide
pyrrolidine-1-carboxylic acid tert-butyl ester (89 ng, 58% as a white
solid. M5 (I1SP): 447.4 ([{37C1} MtH| 445. 4 ([{35C1}MtH '), 391.2
([{37C1} MtH C4H8] '), 389.1 ([{35C1}MeHCAHB] '). 15 b)
(RS)-1-(5-Chloro-pyridin-2-yl)-3-[4- (L'pyrrolldln 3-yl-ethyl)-phenyl]-urea
hydrochloride To a stirred sol ut
(RS)-3-(2-{4-[3-(5-chl oro-pyridi yl) ur ei do] - phenyl}-ethyl) -
pyrrolidine-1-carboxylic acid tertrbutyl ester (85 ng) in THF (2 nl) was
added dropwi se a sol ution of hydrogegn chloride in dioxane (0.72 m, 4 M

solution) and the m xture was heat at~60 C overnight. The m xture was
then cooled to O C and the ensuing cr al s were collected by 20
filtration, washing twice with ethyl ct ateN and were dried in vacuo at 60

Cto afford (RS)-1-(5-

chl or o- pyri di n-2-y1)-3-[4-(2-pyrrolidin-3- yIHethyI) phenyl ] - urea

hydr oc I 71347. 2
(11 37C?hmiﬁuﬁ%p&?8u@wgﬂ%?{ﬁ%ea 1naasnai|§)ﬂgmb E?arﬁﬁléé%@ %kﬂn%gﬁsﬁ 3 Rbtb o MR AASSI071

25( RS) -13- {)SHMdmféRWmhdnﬁP@P!Dll)G &id.AVhize pilide MSH{IRPB-399.26MMH]) . pheny1] - ur ea
hydrochloride H___ 0..... , | a--No The title conpound was obtained in
anal ogy to exanpl e 109 step (b) and exanple 114 using

(RS)-3-fornyl -piperidine-1- car boxyl ggamgle®st ert -butyl ester (CAS
118156-93-7) instead of (RS)- 3-fornyl-pyrrolidine-|-carboxylic acid

t ertQ but y| (R&9t2(3-Maphaxy-phanyh-N1(6 py notidin-361-phegpl)ap¢tamdsls hydqochloridesg, 2
([{35C1}MmtH '). WO 2011/076678PCT/EP2©10/070045 -87- Exanple 116

(RS) - 1- (4- Chl or o- phenyl ) - 3-[ 49 -yl -ethyl)-phenyl] -urea
hydrochloride H NH )r-N

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

U H
N
H
The title compound was obtained in analogy to example 29 using 3-cyano-phenylacetic acid

instead of (R)-2-phenylpropionic acid. Colourless oil. MS (ISP): 306.2 (M+H]").
20



0O 5 The title conpound was obtained in anal ogy to exanple 114 using
4-chl oro-aniline (CAS 106- 47-8) instead of 2-am no-5-chloropyridine. Wite
solid. MSwOIRBRY0766346. 1 ([ {37C1}Mtl-1] '), 344.2 ([{35ClLpWkEPL}10/0y004EXaNpl e
117 (RS) - 5- Chl or o- pyri di ne- 2- car boxylic acid
[4-(2-pyrrolidin-3-yl-ethyl)-phenyl parbdle 10hydrochl ori de C The title
conpound was obtained in anal ogy to exanple 109 using 5-chl oro-pyridine-2-
carboxylic acid (CAS 86873-60-1) ingt e®7 4-chl oro-benzoic acid. Yellow
solid. M5 (I1SP): 332.2 ([{37C1 Mt -11 '), 330.2 ( {35C1;N%I-1] ‘). 15
Exanpl e 118 @é}%) 2-6-Methypxy=-heny B N (BS)chpyyRlifine3ydphenyl)-propionamide
[4-(2-pi peridin-3-yl-ethyl)-phenyl pam de hydrochloride CI 20 The title
conmpound was obtained in analgo 13 i
(RS) - 3-for nyl - pi peri di ne-1- €arl id ac ert-butyl ester (CAS
118156-93-7) instead of (RS)-3- e pyrrofi tines 1- carboxylic acid
tert-butyl ester and 5-chl oro-pyridi ne-2-carboxyNi ¢ acid (CAS 86873-60-1)
WO 2011/ 076678PCT/ EP2010/ 070045 -88- instead of 4-chl oro-benzoic acid.
E)e(l ! 0‘|’V"15h%|:|‘fitf€{ coMBolrdSR)s ot 4Bed indnkREGId Midihple 29 udihg 243 thethSofPhenihl- 1]

anpl e
( RS)3 1ptapi@n @md(ﬁnénzylms =®49)-ipsteqsi gfd R)-di rheBylpropeartis/hgid.p e g Pilr ¥ (ISP):
hydr oc Bgrﬁﬁféih The title conpound was obtained in analogy to exanple
109 st 8 exanple 114 using (RS)-3-fornyl -piperidine-1-carboxylic
acid tert-butyl ester (CAS 118156- 9Bxample®st ead of (RS)-

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

H

NS N
(o] %
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-yl)-phenyl]-benzamide hydrochloride

Cl
H
N
\O\[‘( F
O
N
H

a) (3RS.4RS)-3-[4-(4-Chloro-benzoylamino)-phenyl]-4-fluoro-pyrrolidine-1-carboxylic acid

15

tert-butyl ester
To a stirred suspension of (3RS,4SR)-3-[4-(4-chloro-benzoylamino)-phenyl]-4-hydroxy-
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 ml)
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-
I-carboxylic acid tert-butyl ester (112 mg, 15%) as a white solid. MS (ISP): 438.4



3-fornyl -pyrrolidine-|-carboxylic acid tert-butyl ester and

4-chl oro-aniline (CAS 106-47-8) instead of 2-am no-5-chloropyridine. Wite
solid. MSwOI8RY1766380. 2 ([ {37C1}MtH '), 358.2 10([{35Clp0kEPL}10/0y004EXaNpl €
120 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid 2-(4-chl oro-phenyl)-ethyl
ester a) -69-

(RS) - 3-{442- (4- Chl or o- phenyl) - et hoxycar bonyl am no] - phenyl } - pyrrol i di ne-1-ca
rboxyl i(p{*am +1\5{41] or 'ﬂS@BgB’{PS(ﬂ}‘M&NHE? )2365t1 (1 Ed130Htd. o] Rf 3¢3B) - ter t - but yl
3-(4-am no £%%ﬂ10|| I ne-1-carboxylate (100 ng, CAS 908334-28-1) in

di chl ofblettaMe ¥i 1))-were added sequentially triethylanine (0.62 n) and
tri phosgene (44 ng) and the m xture was heated at 80 C for 1 h. To the
resulting m xture was added 4-chl orophenet hyl al cohol (0.06 m, CAS

1875- 8®) 3)Cldouh-NHe-((ARS. 4R 8)-dlsotvepyredidit-3 A(0)- ﬁl&ﬁivﬂl—‘tfeﬂzarﬂlﬂe hydrébidoriit ur e was

then. cooled.to r n1t e r iluted hi t hane. e

mi xtur & AbEEdSA (f %@%& &%—Z‘ﬂ- glﬁg) 148 %e iﬁanff@ao amolefﬂge-

or 9?‘“' Q-&?@o%&h}é"%&d(iéﬁ %QtyW&ér (ﬁ@@hié%?”f‘ﬁl?@trﬁ %Qa&&ﬁ%&ﬁ&@é @g’olhtnoﬁ’@iﬁuo The
resi due was purif by “col umn chronatography (5102; gradient

hept andytitogée b;hlondaamxbo:(dﬁ@)(@ 98 nfl44 M golution) and the mixture was heated at 60 °C

chl or o- phen et hoxycarb R Ine- r box I|c acid
Fort- babgm e BF DR A S5l S LM NGl b et 655 Syl

([{ 37 CeeH i bre c)olleé’c@@b?’ filtt438 C&;& ice with 31 ch(a&é %&%Mﬁbﬁ@ﬁﬁm )

389. 2 ([{35C1} MtH-C4H8] '). &Mﬁ Pyrrolidin-3 heny1) - carbam c
aci 2-6(1EI cqmriéh@cbwénwycz@twp °@§@@ for lﬂgmNdﬁdm@TSEP 00)-DOT#HN- 89-
To a s f o .
{4-]2- 7 liﬁﬁenryﬁl é%@ hé/%i%?%(ﬂ?%lé@ 81 a&?g{% Ts awlente fr}ystalhne solid. MS (ISP):

pyrrol |3anne({{37©1alvbmqyj B¢9. a(([{dSGIEMHHl}Dt yl ester (100 ng) in THF (2 M) was
added dropw se a solution of hydrogen chloride in dioxane (0.84 nm, 4 M
solution) and the mxture was heated at 60 C overnight. The M xture was
then cooled to 0 C and nmade basic 3”239€f tHpon of 1 Mag. 5 sodium hydroxide
solution. The m xture was extracte e wth ethyl acetate and the

contii ned organi c R&3dsChlore Nd[3-qyreolittinSedoxy)pshengljcienzahidet er ed and
concentrated in vacuo. The rgsidue was purified by col um chronatography
(I'solute(r) Flash-NH2 from Sepg s, gradient: heptane/ethyl
acetate/nethanol) to afford (RS 4- ¢ ok di N3z yl - phenyl)-carbam c acid
2-(4- chl oro-phenyl)-ethyl ester (38 w /@@ col ourl ess gum M5
(ISP): 347.1 ([{37CLl}M+H '), 10 345.2 ([{35C1}¥kH'). Exanple 121

( RS) (%Wﬁle%hhl%bﬂnd?’wﬂ SRARRY &an%ﬂg?%%%arﬁﬁb% %51413'3 BLOIRNGAY D 56 hY!

iodoaniline. Light yellow gum. MS (ISP): 319.2 ([{’CI}M+H]"), 317.2 ([{’Cl}M+H]").

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

s
e

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

phenylpropionic acid. White solid. MS (ISP): 319.0 ([ {’CLyM+H] "), 317.2 ([ {>Cl}M+H]).



The title conpound was obtained in anal ogy to exanple 120 using
3-chl orophenet hyl al cohol 15 instead of 4-chl orophenethyl al cohol.
Col our | eswogumo76a38( | SP) : 347.1 ([{37Cl}M+H] '), 345.2 @eLCT{EP2GR07dMH] ' ).
Exampl e 122 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid
2-(4-trifluoronethyl -phenyl)-ethyl est-20- 20 The title conmpound was
obt ai ned in anal ogy to exanple 120 using 4-(trifluoronethyl)phenethyl
al cohol instead of 4- chIorophenethyEmahpthI Col ourl ess gum Ms (I SP):
379.3 ([MrH '), Exanple 123 (RS)- Pyrrolidin-3-yl -phenyl)-carbamc acid
2- (3-trifl uor oA Creny1(3-raerpho legrﬂrpfmnymez@&mﬂftwme rigp2010/ 070045
-90- The title conpound was oftaiged in analo to exanple 120 using
3-(trifluoronethyl)phenethyl al | ipstead Sof M- chl or ophenet hyl al cohol .
Col ourl ess gum Ms (1SP): 379. 3 SJAmERN "e 124
5(RS) - (4-Pyrrolidin-3-yl-phenyl)-carbam id
2-(2,5-difluoro-phenyl)-ethyl ester The title conmpound was obtained in
anal ogwhte(mtlemampbmdl&ﬁ)s oighingd 21, aﬁradigfyltu exmpib enekiny (R8)-caidlityl pgBead of
4 chloro heneth al cohol | ourl ess

p %{B?I;p glnpyﬁcgq ﬂylﬁtegnss;q:ad&féﬁw )erb%tbé}ﬁ%algaoa enyl)gﬂyno?ldlne-
2 ( 4- t i éalrWy@ﬂ@51&94%1’118&?9&122)10%@1'115@% &f (R)-2-phenylpropionic acid. Colourless

amorphous solid. MS (ISP): 319.1 ([{’Cl3M+H]"), 317.2 ([ {°Cl}M+H]").

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

!

/
| H
N N
O %
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+HTH.
15 Example 74
(RS)-6-Chloro-N-(4-piperidin-3-yl-phenyl)-nicotinamide hydrochloride

Cl /\

H
N N
(0] \©\Ej
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 6-chloro-nicotinic acid (CAS 5326-23-8) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 ([ {*’CI}M+H]"), 316.2
([{°ClyM+H]).

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



The title conpound was obtained in anal ogy to exanple 120 using
4-(trifluoronethoxy)- phenet hyl al cohol instead of 4-chl orophenet hyl

al cohol . woght1/o7ed7’Bow gum MS (1SP): 395.2 15 ([ MtH] ') PCEX22qbA7M26
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamc acid 2-(3, 4-di chl oro-phenyl) -et hyl
ester The title conmpound was obtahed in anal ogy to exanple 120 using
3, 4-di chl or ophenet hyl al cohol 20 instead of 4-chl orophenethyl al cohol.
Orange gum MsS (I1SP): 383.1 ([{ MEH '), 381.2 ([{37C135C1L }MrH '),
379.3 ([{35C1}M+H '). Exanple %6(4' Pyrrolidin-3-yl - phenyl)-carbamc
acid (RS)-1-(4-chloro-phenyl)-ethyl” efter WD 2011/ 076678PCT/ EP2010/ 070045

n anal ogy to exanple 120 using

-91- C The title conmpound was obt aiNg
3-chl orophenet hyl al cohol instead of 4- or ophenet hyl al cohol . Anor phous
colourless solid. M5 (ISP): 347.1 ([{37C A ), 345.2 ([{35C1} MtH]).
S5Exanpl e 128 (RS)-(4-Pyrrolidin-3-yl-phenyl)=-garbam c acid

3-(4-chl oro-phenyl ) -propyl ester C The title conmpound was obtained in
anal ogyrteaitexanpbendlwes slshingd dr {ratoglte emn?;@eyb upihg BasaditiabropitiaRthcf

4-chl or gphenet hyl al cohol. O f-white solid. I\/B\gvl SP): 361.2 éJ{B?Cl}I\/HrH] "),
359. 2 1@A§[7{4§§8%pﬂ4ﬂ|).|}r)sj[eaé)@£ﬁ%}-%—ph}ggrlproplomc acid. White “solid. MS (ISP): 304.1

(RS) -(Ah\ﬁ)ﬁ]rﬁ)ql i di n-3-yl-phenyl)-carbam c acid indan-2-yl ester 0

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

Qs
©\O

N
The title compound was obtained in analogy to example 29 using 1H-benzimidazole-2-
carboxylic acid (CAS 2849-93-6) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP):
10 307.2 (M+H])).
Example 77
(RS)-4-Chloro-2-fluoro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide hydrochloride

Cl
H
\Q\'(N
N
H

The title compound was obtained in analogy to example 29 using 4-chloro-2-fluoro-benzoic acid
15 instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 321.1 ([{'Cl}M+H]"), 319.1
([{PCM+H]Y).
Example 78
(RS)-5-Chloro-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide hydrochloride

Cl Z

H
~ N
N
e}
N
H



0 The title conpound was obtained in anal ogy to exanple 120 using

2-indanol instead of 4- 15 chl orophenethyl alcohol. Of-white solid. M

(1SP): 3280201(1avkdd8’' ). Exanpl e 130 (RS)-(4-Pyrrolidin-3prgirmph@nplgo4tar bam c

acid (RS)-1-(4-chloro-phenyl)-2,2,2-trifluoro- ethyl ester 20 Cl WO

2011/ 076678PCT/ EP2010/ 070045 -92- The -F241 e conpound was obtained in

anal ogy to exanple 120 using 1-(4-chl orophenyl)-2,2,2- trifluoroethanol

i nst ead'hefitk-cehipoiaphenstthiyitd &l 4@kl to KdmmbRo @sdgl(RE)-tdEb(tyIF)4- 401. 2

([{37CL}MH] "), 399.2 ([{35C1} M+ %ﬂ 5Exanpl e 131

(RS) - ( @nmgh@pylbjl mjgawlneﬁﬁ@ﬁyylﬁtec(gA&a 5d98dPdl) instead of (RS)-tert-butyl 3-(4-

(RS)-3,,3.:3-4rif - [ ) T (O A 72 40y DY

The 1 1 aab el Bt AR BN S SRS ol auid (s g a0 N Ead &

4, 4, 4- (R)-Riphonydp@piunicmad. 1ipht ectbwosolid- b @SPphResat hyiClaMeeHol 3162or phous

br own s&h{sﬂ (ISP): 317.3 ([M+H '). 10 Exanple 132

(RS)S- 3 }M-’ngr)'r di ne- 2-carboxylic acid

[4-(2-pyrrolidin-3-yl-ethyl)-phenyl pam,gR #9ydrochloride 15 The title

conmpound was obtained in anal ogy to exahple 109 using 3-fluoro-pyridine-2-

car boxyl i ¢ RSHI{(ECADldreA1AEdis13-8)-3-[@spipaddiof3-41-pheémgydpubxarnipasireckdaride Yel | ow

solid. M5 (ISP): 314.1 ([MH "). H H Exanpl e

133 (RS)-3,5-Di fluoro-pyridine- Al i

[4-(2-pyrrolidin-3-yl-ethyl)-phenylpag d ydrochl ori de
Cl N

N
H
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 ([ {’Cl}M+H]"), 331.1

([£°ClyM+HT).
Example 80
15 (RS)-4-Chloro-N-[4-(4-methyl-morpholin-2-yl)-phenyl]-benzamide
cl
Ly
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 solid. MS (ISP): 333.2 ([{’Cl}M+H]"), 331.1
20 ([{PClyM+H].
Example 81
(RS)-1-(4-Pyrrolidin-3-yl-phenyl)-3-quinolin-8-yl-urea

H\]//H
' SN © Q(>
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 -93- The title conmpound was obtained in
anal ogy to exanple 109 using 3,5-difluoro-pyridine-2- carboxylic acid (CAS
745784- 04wonoimgtead of 4-chl oro-benzoic acid. Yell ow seCrarP20B/0¢doEP) :
332.2 ([MtH] '). Exanple 134 5(RS)-3-Fl uoro-pyridine-2-carboxylic acid

[ 4- (2- pi peridin-3-yl -ethyl)-phenyl pam-@& hydrochl oride The title conpound
was obtained in analogy to exanple 109 using (RS)-3-fornyl-piperidine-1-
car boxyidcgaried-ghdmsi)tpyptalidinces t&boXyTRAckilB8i Htyd 3sté) (Hxagip@mbaginstead of
(RS)-3-fornyl-pyrrolidine-1- 10 carboxylic acid tert-butyl ester and

3- f | uoPhepx}isogyBiR - @ErHYeOfid. %i(@&)(‘%@%ﬁ%ﬂ& 31-3) instead of

4-chl oro-benzoic acid. Yellow solid. M5 (ISP): 328.3 ([MtH ').

Exanpl e 135 (RS)-3,5-Di fl uoro-pyridine-2-carboxylic acid

[ 4- (2-pi peridin-3-yl-ethyl)-phenyl paxample 82hydr ochl ori de The title conpound
was obtained in anal ogy to exanpl e 109 using (RS)-3-fornyl:piperidine-1-
car b%xy@@)'g'cﬁl'b"rf’el?ﬁtr!‘gH?\}rcaéé?’@rhc(a@&‘si“llwf% -lgsﬁ'YB'Pﬁ“’r{’é/ﬂ)géal‘ﬁ‘fhydr“hlo“de
(RS)-3-fornyl -pyrrolidine-1- car Fic acid tert-butyl ester and

3, 5-di fluoro-pyridine-2-carboxyljic|acid (CAS 745784-04-7) 20 instead of
4-chl or o-benzoi ¢ acid. Yellow solR\d. (ISP): 346.1 ([MtH '). Exanple 136
(RS) - 4- Chl oro- Nd4- (pyrrolidine-3-car - phenyl | - benzam de hydrochl ori de
WO 2011/ 076678PCT/ EP2010/ 070045 -94- C The title conpound was obt ai ned
in anal ogy to exanple 141 using (RS)- 3- - benzoyl) -
pyrrolidine-|-carboxylic acid tert-butyl es (CAS 960402-23-7) instead of
(RS)-tert-butyl 2-(4- bronophenyl) norpholine-%-carboxyl ate and

4- chl orHg: ' Q- 56- ' -l e -

ri 11 uors EREB G GRS RSHAER i3 ERAL 23 ysie b yorogpyridine 2-cartprie

(1 SP) : a8l CAS [§2326BH Myhfstéad, of RS2 hehypdopionhddlid." ).ighExdiopl @lid3¥IS (ISP):

(RS) - Nz(gé'zp(i[ﬁﬁﬂ]%i n- 3-yl - phenyl ) - 4- pr opyl - benzam de hydrochl ori de 10

10 Example 83

(RS)-1-(5-Chloro-pyridin-2-yl)-3-(4-piperidin-3-yl-phenyl)-urea hydrochloride
H H

SO
AN 0
N
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 ([{’CI}M+H] "), 331.2
([{PCM+H]).

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

~ (0]

e

20 H

The title compound was obtained in analogy to example 29 using quinaldic acid (CAS 93-10-7)
instead of (R)-2-phenylpropionic acid. Yellow solid. MS (ISP): 318.2 ((M+H]").



The title conmpound was obtained in anal ogy to exanple 29 using
(RS)-tert-butyl 3-(4- am nophenyl)-1-piperidinecarboxyl ate (CAS

875798- 7oawonoimys@ad of (RS)-tert-butyl 3-(4- PCT/EP2010/070045

am nophenyl ) pyrrolidine-1-carboxyl ate and 4-n-propyl -benzoic acid (CAS
2438-05-3) instead of (R)-2-phenyl propiénic acid. Wiite solid. M5 (ISP)
323.2 ([MtH '). 15 Exanple 138

(RS)-5-Trifluoronethyl-pyridi ne-2-cgg Igsc aci d

(4-pi peridin-3-yl -phenyl)-anm de hydrochl oride 20 The title conpound was
obt ai ned (lﬁshlsaﬂewhtlerleeaahwéwz'gldj@rwgrpm)l }-glphenyl)yamigle hydrochloride

am nophenyl) - 1- pi peri di necar boxyl ate (CAS 875798-79-1) instead of
(RS)-tert-butyl 3-(4- am nophenyl rolldlne | - car boxyl at e and
5-trifluoronethyl-2-pyridine-capbo ° aci d (CAS 80194-69-0) instead of
(R) - 2- phenyl propi oni c acid. Wi : M5 (ISP): 350.2 ([M+H "). WO
2011/ 076678PCT/ EP2010/ 070045 -95-" Exanp
(RS)-5-Trifluoronet hyl - pyri di ne-2-car boxy aci d
(4-pyrrolidin-3-yl-phenyl)-am de hydrochl orids The title conpound was
obt ai ned in anal ogy to exanple 29 using 5-trifH uoromnethyl-2-pyridi ne-

Car PO b (AR PO RSP il 6 Behufilc Ok i A SERYIRR Aoy el

10( RS) {¢ASM8or 13- N- igsteqy s (®)i2dptenBlpydpigyic heitdn WhitclsplibeMBaisrie3 B.2 ([M-ebl]).
(RS)-2-[1-(4- Met hoxy-benzyl)-pyrrolidin-3-yl]-5-nitro-pyridine

Example 86
(RS)-4-Chloro-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride

Cl

O

o

N
H

=
x>
N

10  The title compound was obtained in analogy to example 29 using 4-chloropicolinic acid (CAS
5470-22-4) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 304.1
([ 7CyM+HT), 302.1 ([{°CLIM+H]).
Example 87
(RS)-5-Bromo-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide hydrochloride
Br Z
x> | )
N

HN\©\E>
15 N
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}M+H]"), 346.0 ([{”Br}M+H]").
Example 88

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



To a stirred solution of 5-nitro-2-vinyl-pyridine (400 ng, CAS 119836-85-0)
and (4-nmet hoxybenzyl) - nmet hoxynet hyl -tri net hyl sil anyl met hyl -am ne (1.43 g,
CAS 433289020119)76678 15 di chl oronet hane at 0 C was addedpraTarRamioorw4df
trifluoroacetic acid (0.02 m) in dichloronmethane (0.3 ml). The m xture was
warned to roomtenperature and stirred7$or 2 hours. The m xture was then
washed sequentially with sat. aqg. sodi um bi carbonate solution and with
saturated brine. The organic phase was dried over sodium sul phate and
concentrated in vacuo. The resPduye~wds purified by flash chromatography

(51 02, heptane/ Et 0Ac gradient) t fofgd 20

(RS) - 2-[1-(4- nmet hoxy- benzyl) - pyrrolidf n-
7199 as an orange viscous oil. M5 (I8P): [MEH] ") . (b)
(RS)-6-[1-(4-Met hoxy-benzyl)-pyrrolidin-3-yl] ridin-3-ylamne To a

sol ution of (RS) 2 [1 (4- met hoxy- benzyl) - pyrrohldin 3- yl] 5-nitro- pyridine

(586 25 noI added dlun1o rco 0 %

'ﬁ')é‘ mtk%‘tcap@o wa ?W@@ me@fogaﬁo SXHOSpRANSEE: @w&- é"ﬁe'%%‘)g %err%a(iﬁ The
m Xt ur g¢ W;(@Afs 39e829) LRy Or(Roel- bﬁ&lylﬁ?oﬁlsﬂie\é&dt Wehitd¥lid. MS (ISP): 3151
2011/ 076678PCT/ EP2010/ 070045 -96- catalyst, washing the filter wth

di chl ofBviethane, and the filtrate was concentrated in vacuo to afford
(RS); 6-[ 144- net hoxy- benzyl) - pyrrollé§% 3]5 ]-pyridin-3-ylam ne (532 ng,
quaﬁ} ) as a red viscous oil 3 ([MtH "). 5 (c)

(RS) - 4- RISy (NPyfrofidin- 3—yﬁ HhERING-(2)2; heanyey: @l 6xy9-iédtindmide WydlrocRWridd n- 3
-yl} -benzam de The title conpound was obtained in analogy to exanple 29
step (a) using (RS)-641-(4-nme xybenzyl) pyrro

| i di n-3-y1]-pyridin-3-ylamneyi nstead of (RS)-tert-butyl 3 -(4- am nop
henyl )pyrro lidine- 1 -carbo xyI nd 4-chl orobenzoic acid (CAS 74- 1
1-3) instead of (R - 2- phenylproplondc geid. Orange gum M5 (ISP): 424.2
([{37C1}MtH] '), 422.2 ([{35C1} M+
(RS)-4-Chloro-N-(6-pyrrolidin-3-yl-pyredi benzam de To a stirred
sol ution of

(RS) - 4-chl oro- N-{6-[144- met hoxy- benzy1) - pyrrolidﬁn 3-y1l] - pyridin- 3-
yl1l}-benzam de in dichloronethane (10 m) at e added_ sequentially
pyri di rdetblezamppyndiyas ehtained B g(msxar@le éﬁﬁsmaé (.Ze%%rrrﬂﬁl%t)ﬁh@w)re was
al | owedide@nfiafch (S 95BESTRAT AL Pof R Wb R fi6ABACHAIVERNIRURES (1SP)
over ni ght he mxture was t en conce acuo and the residue was
t akdh Gp6ﬁnﬁﬂﬁﬁﬂane (5 M) and water (5 nl). Two drops of concentrated
hydrochl oric acid were added and t resulblng m xture was then heated at
70 C for 18 h. The reaction m xtur Hn cool ed to room tenperature and
quenched by (pd hIM@ﬁnoSl q%ﬁidlfn%lﬁélar%@lx RO£Lid @-py ANAARN LR ﬁ@ﬁﬁ hffide The

m xture was extracted twice with ethy¥ acetate” and the 28 i ned organic
phases were dried over sodi um sul phedrechletideoncentrated in vacuo The
residue was purified by flash chronatography (lIsolute(r) Flash-NH2 from
Separtis; gradient: heptane /Et OAcY MeOH 100:0:0 to 0:80:20) to afford
(RS)-4-chl oro-N-(6-pyrrolidin- ridin-3-yl)-benzam de (18 ng, 8% as an
orange gum MS (I1SP): 304.1 ([{3ACLYM+H] '), 302.1 ([{35CL}MH ').
25Exanpl e 141 (RS)-5-Trifluoro Y fe- 2- car boxylic acid

(4-nor phol i n-2-yl - phenyl ) - am de hydro€hl o S (RS)-tert-Butyl

2- (4- bronmophenyl ) nor phol i ne- 4- car boxyl ate 1/ 076678PCT/ EP2010/ 070045

]-5-nitro-pyridine (592 ny,

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+H]").
Example 91
(RS)- 6-Methoxy-quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
20 hydrochloride



-97- To a stirred solution of (RS)- 2-(4-brono-phenyl)-norpholine (1.00 g,
CAS 83555-73-1) in THF (12 m) were added sequentially

N, N- di i sopoapulesdrgl am ne (0.84 m) and di-tert-butyl dipcamromaneoogl. 08 Q)
and the m xture was stirred at roomtenperature for 18 hours. The m xture
was concentrated in vacuo and the resi-dfte was purified by colum

chromat ography (Si02; 5 gradient: heptane/ Et0OAc) to afford (RS)-tert-butyl
2- (4- br onmophenyl ) nor phol i ne- 4- car boxyl at e (1 30 g, 92% as a col ourless

oil. M5 (I1SP): 344.2 ([{81Br PMeH~ A, 342. ([{79Br}N%Fﬂ "), 288.1 (]
{81Br} MrH- C4F18] '), 286.1 ([cg4F "), b) (RS)-2-
{4-[(5-Trifluoronethyl-pyridi ne=2-char bppny m no] -phenyl} -norp ho

line-4- 10 carboxylic acid tert-butyl©®est rred suspension of
(RS)-tert-butyl 2-(4-bronophenyl)norpholine-4-cdagboxyl ate (500 ng),
5-trifluoromnethyl -pyridine-2-carboxylic acid am de (389 ny, CAS

22245- caesi um car ona 9 N5 dieth thyl e |a ne (0.04
) and EAbBEPRPRICHAGIRER! fntes B brariCer R R HFREPET

at rmspmeﬂ)exylﬁb #i¢ A S 5438089 Mamsiedbe® ) N pRenigrb poaiacily evelmbiy sbild.lm C for

2 h. The mxture was.then cooled to roomtenperature, filtered through

cel i te(laﬁ?d #4%e2 (Ml e was concentrated in vacuo. The residue was purified
by cpl um chromat ography (5i 02; grgﬁhﬁﬂé ghept ane/ Et OAc) to give
(RS)-2-{4-[(5-trifluoronethyl-pyridine- carbonyl) am noj -

phenyl } - nor phol(RS@34C klar O (A-pipeeidind3iybipheivyl)-penasiide hydtaxhbhayidéc5%) as a
white solid. M5 (I1SP): 469.2 ([MNH4] '), 396.0 ([ MH C4F18] '). 20 «c¢)

(RS)-5-Trifluoronethyl -pyridi ne- rbexylic acid
(4- mor phol i n-2-yl - phenyl ) - ani de ¢ ide To a stirred solution of
(RS)-2- {4-[(5-trifluoronethyl-pyridine- rbqnyl) - am no] - phenyl } -

nor phol i ne- 4-carboxylic acid tert-butyl estef (860 ng) in THF (3 m) was
added dropwi se a 25 solution of hydrogen chlomide in dioxane (2.99 m, 4 M
solution) and the m xture was heated at 60 C overnlght The m xture was

t hen cddicditictcompoandawas obteineth guanalpyty sxanle 3@ memgéRS)emfe@ltbl;B -4-1tration,

\(I\B‘Rg] : g%n%m?&q?lep\év’) E)b 1ee%?ﬂ¥n66§1/rﬁ)lot a@e (ﬁ%ﬁégﬂg l) 1nstel§1Ia o\f%ﬁgfteia‘tt bu%gl 3 (4t o afford

(4- o1 phtthdpherylyd (j)rr@maﬂlkéll) czam;cg@atbyﬂd Q%BIOQdSJbS&o(iCZzﬁ:fﬁd ((QAS 855480283 iidstondiore
crystal | ine soli |.SP) . 352, 3@%& H%% ﬁ 0.,

2011/ of%?sﬁ!errymmm@o itegglid. &S THP)1 3 7|?e([éo§t}%ﬂa] “Wed 53bt ai ned i n
anal og @gf@ 109 using (RS)-2-fornyl-pyrrolidine-1- carboxylic acid
tert-b €I (CAS 117625-90-8) instead of (RS)-3-fornyl-pyrrolidine-1-
carboxylic aC|d tert-butyl ester. CEﬂnnpka solid NB (IrskP): 331.1

o Gl or b N (R¥) TRl o EImS e Bty beid aer My dreomearbmmies  The

tit{e conpound was obtained in anapafych@r@gaml € 141 using (R)-tert-butyl
2-(4- 10 bromophenyl ) nor phol i ne- 4- car boxyl ate (exanpl e 207b) instead of
(RS)-tert-butyl 2-(4- bronophenyl rphollne 4- car boxyl ate and

4- chl or o- benzam de (CAS 619-56- fstead of 5-
trifluoronethyl - pyrldlne 2-carb y |cNaC|d anlde VWiite solid. M5 (ISP):
319.2 ([ {37C1}M+H '), 317.2 (] Exarrple 144

H
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 ((IM+H]").
20
Example 94
(RS)-5-Methoxy-pyridine-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
hydrochloride



154-Chl oro-N-((S) - 4- nor phol i n- 2-yl - phenyl ) - benzam de hydrochloride ClI ci)
The title conpound was obtained in anal ogy to exanple 141 using
(5)-tert-wotzgi/@6q74- br onmophenyl ) nor phol i ne- 4- car boxyl atreT(ePz@opl@4208b)
instead of (RS)-tert-butyl 2-(4- bronophenyl)norpholi ne-4-carboxyl ate and
4- chl or o- benzami de (CAS 619-56-7) inst-éad of 5- 20
trifluoronethyl-pyridine-2-carboxylic acid amde. Wite solid. M5 (ISP):
319.2 ([{37Ci}ym+H '), 317.2 ([{35C1}MtH '). Exanple 145

(RS)-4-Chl oro- Nd4- (pyrrolidin-3 ymet hyl ) - phenyl Pbenzam de hydrochl ori de
WD 2011/ 076678PCT/ EP2010/ 070045 \EESEYO (a)

(RS) - 3- (4- Am no- benzyl oxy) - pyrrol i i n&-1-carboxylic acid tert-butyl ester
To a solution of (RS)-3-(4-nitro-benzf{lkoxyy) -pyrrolidine-I-carboxylic acid
tert-butyl ester (70 ng, CAS 1121634-39 in_nmethanol (5 m) was added
pal | adi um on charcoal (10 % 12 ng). The xbure was stirred vigorously
under an at nosphere of hydogen for 18 hours. e catalyst was filtered off
and the filtrate was evaporated. The crude product was purified by col um
chr onatg ik ky mpSufiPwadeptiaednEnARgyqs agirgslt P9 uein@isvicthoxy-pyridine-2-

(RS) - 3- (4-am no-benzyl oxy)- pyrrolidine-|-carboxylic acid tert-butyl ester
(33 mg,ca@wh%%(%éH?OE{%?M%W?%eg(Rs?'r%-phmlr(rPspsn.c agils Whits salidaMS ) . 10
(b) (R - (pyrrolidin-3-yl oxymet hyl)-phenyl]-benzam de

hydr ocﬁsolﬁi ?egl'?q[ﬁae%ﬁ'l e conpound was obtained in anal ogy to exanple 29
usi g (RS)-3-(4-am no-benzyl oxy)- pixampled®Sne-| -carboxylic acid tert-butyl
ester instead of S).-tert-but -(4- . L. .

am nophenyl )pyrrdhghzréiﬁFmE B%‘b(\{]f‘ﬁé’%"&H61“43@}71’5?'8%?1?8?‘83'3&% ( CAS
74-11-3) instead of (R)- 15 2-phenyl propionic acid. Of-white solid. M
(I1SP): 333.1 ([{37C1l} M+l -1] ),oﬁéif([{BSCI} M-1-1] '). Exanple 146

(RS)-4-Chl oro-2-fluoro-N-(4-norp No\l iln- 25yl - phenyl) - benzam de hydrochl ori de

C
O\ HN\@\E§
N

N
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 ([M+H]").

Example 96
(RS)-3,4-Dichloro-N-(4-piperidin-3-yl-phenyl)-benzamide hydrochloride

Cl
m‘/n
Cl
N
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 3,4-dichloro-benzoic acid (CAS 51-44-5) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 353.2 ([{*’CI}M+H]"), 351.3
([7CP’CLYM+H]Y), 349.2 ([{°CLIM+H]).

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



20 The title conmpound was obtained in analogy to exanple 141 using

4-chl oro-2-fl uoro-benzam de (CAS 104326-93-4) instead of

5-trifl uowormtigberpyri di ne- 2- carboxylic acid am de. Wi reTaErRoid/o7dvEs (| SP) :
337.3 ([{37CL1}M#l-1] '), 335.3 ([{35C1}M+l-1] '). Exanple 147

25(RS) - 3, 4- Di chl or o- N- (4- nor phol i n- 2- y//8phenyl ) - benzam de hydrochl oride WO
2011/ 076678PCT/ EP2010/ 070045 -100- C d The title conpound was obt ai ned

in anal ogy to exanple 141 usiMg®° i chl oro-benzam de (CAS 2670- 38-4)

i nstead of 5-trifluoromethyl-pyri - 24carboxylic acid am de. Wite solid.
M5 (ISP): 355.3 ([{37Cl} M+l -1]), 353.21([ 135CL} M+l -1]), 351.3
([{35C1L} Mt -1]). 5 Exanple 148 (RS)-5-Chl i ne-2-carboxylic acid

(4-nor phol i n-2-yl - phenyl ) -am de hydrochl oride Theltitle conpound was
obtained in anal ogy to exanple 141 using 5-chl oMp-pyridine-2- 10 carboxylic
acid am de (CAS 370104-72-6) instead of

5-tri f [Thertolkedbpbuplwasdoieindd peanbgylté exancpld 29 mbide (REY-fertahityle3-6bl i d. MS

(RS, a-Biaretid sy iergohual EaR A oRan s ol S BB 0B or s ge 15

Gl H Nehinoheny mﬁmhqﬁmow}go c aRd AlciRelyldnAfiahad cAg AP AEPY sk 34 ng
(RS) - 3-(4- bronD benzyl) - rrolldlne CAS 1158764-5 i nst ead of

(RS)S 2 2mh@nﬂpmmam<by lkbtleﬁdhdmé\/lslﬁlsé’hﬁ%r‘l)({kﬂ%l)d M5 (ISP): 317.2
([{37C1} M+l -1]), 315.1 ([{35C1} M+l -1]). 20Exanple 150

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

F
F H
N
o \Ej\fj
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-
aminophenyl)pyrrolidine-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
H
\QYN
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 solid. MS (ISP): 353.2 ([{*’CI}M+H]"), 351.3
([7CP’CLYM+H]Y), 349.2 ([{°CLIM+H]).



3,4-Dichloro-N((R) -4-piperidin-3-yl-phenyl)-benzam de hydrochloride C Cl
WO 2011/ 076678PCT/ EP2010/ 070045 -101- (a) (R -tert-Butyl

3- (4- am nephenyd7sqsperi di ne- 1- car boxyl ate & (S)-tert - BUuPgii/ER2¢i14/070045

am nophenyl ) pi peri di ne-|-carboxyl ate The enantionmers of (RS)-tert-butyl

3- (4- am nophenyl ) pi peri di ne- 1- car boxyl-da%e (6.00 g, CAS 875798-79-1) were
separated using chiral HPLC (colum: Chiralpak AD, 5 x 50 cm eluent: 5 10
% et hanol / hept ane; pressure: 15 bamkahhﬂMamnte 35 m/mn) affording:
(¥)-(R-tert-Butyl 3-(4-am nophenyl) plperldlne 1-carboxylate (2.72 g, white
solid) Ret e (RS HA-Ghlpgo- thlgrﬁﬁ?,(éi( p,p_e(lg)n-géil yl%benzaml e hydrochloride

3- (4-am nophenyl ) pi peri di ne- 1ccar
time = 88 mn 10 (b) 3,4-Dichld

hoxyl ate (2.65 g, white solid) Retention
NAR) - 4- pi peri di n-3-yl - phenyl) - benzani de
hydrochloride The title conmpoun

XS ed in analogy to exanple 29
using (R -tert-butyl 3-(4- am nop ol ) e-| -carboxyl ate (exanple
150a) instead of (RS)-tert-butyl 3-(4-
am nophenyl ) pyrrolidi ne-1-carboxyl ate and 3, 4>di"’chl orobenzoi c acid (CAS
51-44-5) instead of 15 (R)-2-phenyl propionic alid. Wite solid. M8 (ISP)
353. 2 (iitk3iflekbMpblind Was SRrdindd {rl dndied IS @)1&11%15\[% bb usﬁlg (ﬁgﬁtezt dty3pEL} MEH
Exanpl e 151 (R)-3-Chl oro-N-(4-( |per|d|n ) benzam de
hydr cIﬂh@lﬂQHklénﬁQ}1€n1perld'ﬂ1tﬁ@a1tbptq’léted§m$o&|m9 bmséﬁaideﬂ (Rﬁ) -totabwghd-to exanpl e
29 usi fy {‘é)hﬁ}“gl %51}41[ %egrglﬁ eP[‘Ie (?ﬂ 3-@'— ueo% Ier'i]zemc aci K@X§M4gt36 O()exarrpl €

150a) IS
am nophgyiydd)dTYRY-0lphehylpropicmad My%ﬁte sandl MS ¢ISPor 383ed oV cl}ac i) §, GAS 3
535-80-8 |nsteag of (R)-2-phenyl propionic acid. Wiite solid. M5 (ISP)
317.3 ([N '), 315.1 25 ([{35CL}MrH '). Exanpl e 152
3, 4-Di chl oro- N—((S)-4-piperidin-S-*&hﬂﬂﬁ@yéf-benzanide hydrochl ori de WO
2011/ 076678PCT/ EP2010/ 070045 -102-

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

aminophenyl)pyrrolidine-1-carboxylate and 3-(4-chloro-phenyl)-priopionic acid (CAS 2019-34-
15 3) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 345.2 ([ {’Cl}M+H]"), 343.2
([{°ClyM+H]).
Example 102

(RS)-2-(4-Chloro-phenyl)-N-(4-piperidin-3-yl-phenyl)-acetamide hydrochloride
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 3-(4-chloro-phenyl)-acetic acid (CAS 1878-66-6)
instead of (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 331.2 ([ {'Cl}M+H]"), 329.3
([{°ClyM+H]).

25



c d --...N..-- HThe title compound was obtained in analogy to exanple
29 using (S) tert-butyl 3-(4- am nophenyl) piperidine-I|-carboxyl ate (exanple
150a) i nsweadi1af6d7RS) -t ert - butyl 3- (4- PCT/EP2010/070045

am nophenyl ) pyrrolidi ne-1-carboxyl ate and 3, 4-di chl orobenzoic acid (CAS
51-44-5) instead of 5 (R)-2-phenyl propB®nic acid. Wite solid. M5 (ISP):
353.2 ([{37C1}M+l-1] "), 351.3 ([{37C135C1 }MH -1] "), 349.2 ([{35CL}MH-1]
). Exanple 153 (S)-3- ChI oro-N-(4- @Qhﬁﬁﬂé[jﬂj] 3-yl) phenyl ) benzam de

hydr ochl ori de OH The titl e conpound was obtained in anpalogy to
exanpl e 29 usiRY- %@ycb@m Phgay)-Ns(RA)- Wﬁﬁﬂﬁb?’m Phemd}-preRienamider hoxyl at e
(exanpl e 150a) instead of (RS)-tert-put 3-(4-

am nophenyl ) pyrrolidi ne-1-car box) chI orobenzoi c acid (CAS
535-80-8) instead of (R)-2-phen |d VWiite solid. M5 (ISP):
317.2 ([{37C1} M+l -1] '), 315.2 ‘ ). Exanpl e 154
(RS)-3,4-Dichl oro-N44-(2-pyrroli d| n-2-yl - -phenyl | - benzam de
hydrochloride O CI The title conpound was obt akned in anal ogy to exanpl e
109 usi RS)-2-fo rryl- pyrrolidine-1- 20 carboxylic acid tert-butyl ester
(CAS 11%2&6@9%))@ ‘é’f‘%‘élﬂala?(? K ft%PWPIE,;?PéIPg&Rﬁkt% -butek sy i ¢ aci d
terts b ¢ it of 4-
chl o olnaEha) ?*ﬂef?d“fmgfb%?@%“??@*”ﬁ?%%ﬂ>9‘%‘§%%dﬁﬁ?37cﬁd&i|3??’

365. 2 (ap{lmmﬁmyn}oﬂﬂdmeﬂ] carpoxy388 ad 2{(§-851013-Mhdnyl}propionic\Oid (CAS 938-95- 4)
2011/ 02 o AR TR BTN INEIUHR ackd Siwhite solid. MS (ISP): 345.2 ([{7'CIYM+H] ), 343 3

((PCM+HT.

Example 104
10 (RS)-N-((RS)-4-Piperidin-3-yl-phenyl)-2-(3-trifluoromethyl-phenyl)-propionamide

F
H
FX@)\H/N
F \Ej\fj
(0]
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-

aminophenyl)pyrrolidine-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 105
(RS)-N-((RS)-4-Piperidin-3-yl-phenyl)-2-(3-trifluoromethoxy-phenyl)-propionamide

H
° §
N
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+H]").

25



Exanpl e 155
(RS)-N-[4-(2-Pyrrolidin-2-yl-ethyl)-phenyl]-4-trifluoronethyl-benzam de
hydr ochl owode11/0Thesti t | e conpound was obt ai ned i n anal og¢TiEP2@0ANPHE 109
using (RS)-2-fornyl-pyrrolidine-1- 5 carboxylic acid tert-butyl ester (CAS
117625-90-8) instead of (RS)-3-formyl —-pl+rolidine-1- carboxylic acid
tert-butyl ester and 4-(trifluoronethyl)benzoic acid (CAS 455-24-3) instead
of 4- chlorobenzoic acid. Wite solExdmp¥i4d SP): 363.3 ([MrH '). Exanple
156 10(RS)-4-Fluoro-N[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzam de

hydr ochl or i dBS)-PreDiflydre- %Wmﬁzfamybstaaidr(éwlperl@ﬁai-a D Qltyl)e&lapﬁﬂ e 109
using (RS)-2-fornyl-pyrrolidine-1- c acid tert-butyl ester (CAS
117625-90-8) instead of (RS)-S-forﬁ%ﬁrpyrroFidine-l- carboxylic acid

tert-butyl ester and 4-fl uorob ¢ acid (CAS 456-22-4) instead of 4- 15
chl or obenzoic acid. Wite solid. (M (IfEP) . 313.3 ([MrH '). Exanple 157
(RS)-3-Chloro-N-[4-(2-pyrrolidin-Z-yl-et - phenyl] - benzam de 20 The
title conpound was obtained in anélo@y‘ng:;gﬁf?he 109 usi ng

(RS)-2-fornyl -pyrrolidine-1- carboxylic acid t-butyl ester (CAS
117625-90-8) instead of (RS)-3-formyl-pyrrolidine-1- carboxylic acid

tert-butyl ester and 3-chl orobenzoic acid (CAS 535-80-8) instead of 4-
chl of oéxzblccomppand was obipingd insiglajogy tosxqmuepR? usg (RSFfaBEtthid] '), 329.3

35C
EI[?{S) ﬁﬁYﬁAgﬂhen@fp?g@??dﬁérco b%%?lateéCA[S 875 ?)79 ]ﬁér}%t, a;()il:)oéE %%Hegeb%¥/1d3r chl ori de
V\D 201%&&@&8&%55&15%&&01/ Oat OO Bate 31&413 smlﬂh@ropyﬁdlﬁe C qarou e YA (©AS ai ned | n

nal ogy to ex 109 using. (RS) - 2-f rrolidine-1- carboxylic acid
t ert - bufy 7844t g}o H@@A@Oiﬁ&)s%@h@rylmypm@ta@yd C§¥ -whitespolyd S (AP D34S HILMHiERe) 1-

carboxylic acid tert-butyl ester and 4-ethoxybenzoic acid (CAS 619-86-3)
instead of 4- 5 chlorobenzoic acid. Wiite solid. M5 (ISP): 313.3 ([MH ).
Exalfpl e 159 Example 107

(RS)-4-Chloro-N-(4-pyrrolidin-2-ylmethyl-phenyl)-benzamide hydrochloride

Clgﬁ(H

N

\©\/E,>
o) H

a) (RS)-2-(4-Bromo-benzyl)-pyrrolidine-1-carboxylic 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 ml) were added sequentially N,N-diisopropylethylamine (0.79 ml) and di-
tert-butyl dicarbonate (1.02 g) and the mixture was stirred 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-
C,Hs]"), 284.2 ([{¥Br}M+H-C,H;]").

b) (RS)-2-[4-(4-Chloro-benzoylamino)-benzyl]-pyrrolidine-1-carboxylic acid tert-butyl ester

25 A stirred suspension of (RS)-2-(4-bromo-benzyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(400 mg), 4-chlorobenzamide (280 mg), caesium carbonate (766 mg), N,N’-
dimethylethylenediamine (0.04 ml) and copper(l) iodide (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



(RS) - 4- Chl or o- N- (4- pi peridin-2-yl - phenyl ) - benzam de hydrochl ori de CI 10
The title conpound was obtained in anal ogy to exanple 29 using

(RS) - t er twbubulo786784- am nophenyl) - 1- pi peri di necar boxy| aCe&/HPGAB/070045
908334-26-9) instead of (RS)-tert-butyl 3-(4-

am nophenyl ) pyrrolidi ne-I-carboxyl at e -8&d 4-chl or obenzoi c acid (CAS
74-11-3) instead of (R)- 2-phenyl propionic acid. Wite solid. M5 (ISP):

317. 2 (rbideGEdMikdn up in e&ﬂﬁadetét[e{aﬁ@%}r%ﬂiﬁng olutibpExanpdsBed &uentially with
(RS) - 5- Chl or o- p%/ra2| ne- 2-carboxylic¢c acid (4-piperidin-3-yl-phenyl)-am de

hydr oc RYaseraid waith saturpfed pripe. ' he oigrmimhaspy ap Hrcaiseiagatrd daisaogegfsodBnbxanpl e 29
in r
757550 A cOMENtaria g AT TRAIGRIC b p RS URGRFERBIN B font (0.
am noptgeatyén)tmﬂptmlelEﬂOAG) to- giac (RS()yl fd-6t- alﬂdroBbarlhbydamimymaﬂziym]epﬁfcdﬁlﬂmxyl iC
d. (CAS 36070-,80-1 nstead o hen ro Wi te solid.
ﬁ/(r:s' A (sﬁ?f o34y acid e{tsbl)@il}qwffb e, %%?a%a Ef{tyg tay ﬁqm (SBkA3te 161 !

R) - 6- i fariOg. WO
2011/ o?E%?s%“‘*aﬂééz%‘%%%%()42@‘{§5¥@?E@Kﬁ{ﬁm‘%ﬁﬁ“?ﬁﬁqé Wgﬁﬁd%s bt ai ned
in anal@bly] 1o exanple 29 using (R -tert-butyl 3-(4-
am nophenyl ) pi peri di ne-1 -car boxyl ate (exanpl e 150a) i nstead of
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and
6- chl Ofcﬁ’ﬂﬂSPMdh'IHr&}a@-%ﬁrﬁﬁﬁn-@%aﬁreﬁﬁi BheriyDsteagnek t9afShnaypheny| pr opi oni ¢
acid. Wihite solid. M5 %SS)Q 318. 2 é {37C1} M+l -11 "), 316. &nc 35C1} Mr1- 1]
') . 1Gex dropd sirmeg zolugpn @f HA-(¢-clorp qsléwlalinmoe -bpnyphpyyelidine bichrbakylee

hydroc qlcfartieg-%utyl ester (16 mg) in 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-chloro-N-(4-pyrrolidin-2-ylmethyl-phenyl)-benzamide hydrochloride (3 mg, 22%) as an
off-white crystalline solid. MS (ISP): 317.1 ([{’CI}M+H]"), 315.1 ([{’CLIM+H]").

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

20 hydrochloride
cl

N\
| H

S N
(0] \©\E§
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 ([ {’"CIM+H] D), 352.2 ([ {°ClyM+H] ).
25
Example 109
(RS)- 4-Chloro-N-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-benzamide hydrochloride



Cl HNN o --.N....-- H10 The title conpound was obtained in analogy to
exanpl e 29 usi ng (5) tert-butyl 3-(4- am nophenyl) piperidine-I-carboxyl ate
(exanpl e wBQal1/i7ae8ead of (RS)-tert-butyl 3-(4- PCT/EP2010/070045
am nophenyl ) pyrrolidi ne-1-carboxyl ate and 6-chloro-nicotinic acid (CAS
5326-23-8) instead of (R)-2-phenyl propBdnic acid. Of-white solid. M
(I1SP): 318.2 ([{37Cl} M+l -1] "), 316.2 ([{35C1}M+1-1] '). 15Exanple 163
(RS)-5-Chl oro-N-(4-(pyrrolidi®<3:-yl)phenyl)pyrazi ne-2-car boxam de
hydrochloride The title conpo as obtained in anal ogy to exanple 29

' ' hefaci d (CAS 36070-80-1) instead of
(I1'SP): 305.2 20 ([{37C1} Ml -1]

"), 303 3 ([{35C1} Ml - 1] '). Exanple 1

(RS)-5-Chloro-N-(4-(2-(pyrrolidin-2-yl)ethyl) yl ) pyrazi ne- 2- car boxam de

hydrochl ori de WD 2011/ 076678PCT/ EP2010/ 07004 06- C The title conpound

was obtained in analogy to exanple 109 using (RS) 2-fornyl -pyrrolidine-1-
f

5-chl orer apsti’rﬁ:dl sORitidn @ﬁNﬂQWﬂsdﬂ@ro?ﬂhﬁn{e%@ 63@1@ YIDteﬁﬁhﬁd)ro fardnn Q0 eaylatof
4-chl orobenzoic acid. Wiite solid, M ﬂl : 333.3 (é£F7C1 }MH] 331. 2

C35C1| -mﬁﬁf Vs aﬁilﬂdedr%\glse a solution of n-buty 11th1urn (149 ml, 1 n hexane) and the
(RS)s 5 QxaBR Mk ks {RYERES Wafthlr &-0/40 RAABYhLPAGE! FD@BLAS (JWARAEC NN A% ¢

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 aqueous 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)-ethyl]-pyrrolidine-1-carboxylic acid tert-butyl ester

To a solution of (RS)-3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (3.39 g) in
methanol (250 ml) 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 (SiO2,
heptane/EtOAc gradient) to give (RS)-3-[2-(4-amino-phenyl)-ethyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester (2.44 g, 79%) as a yellow oil. MS (ISP): 291.2 ([M+H]").

25  ¢) (RS)-3-4{2-[4-(4-Chloro-benzoylamino)-phenyl]-ethyl}-pyrrolidine-1-carboxylic 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.



10 The title conpound was obtained in anal ogy to exanple 29 using

5-cyanopi colinic acid (CAS 53234-55-2) instead of (R)-2-phenyl propionic

aci d. Li gw02briomvins78ol id. M5 (1SP): 293.2 ([ MtH Exanpl e PL&aP2010/070045
(RS)-5-Fluoro-N-(4-(2-(pyrrolidin-2-yl)ethyl)phenyl)picolinam de

hydr ochl ori de 15 20 The title conpoubé was obtained in anal ogy to exanple
109 using (RS)-2-fornyl-pyrrolidine-1- carboxylic acid tert-butyl ester
(CAS 10He25ixQ0c Bhs thescendnghted BSYacdoad tnelreﬁwld@hd plirifd by cofrexyl i ¢ aci d

tert-butyl ester and 5-fluoro- p%ll‘l di ne- 2- car box%s,{ c_acid (CAS 107504-08-5)
i nst eadhtsmatogrAphyr (SiHan rrdicnicheg! anv@t@éw) OHYHRNS-(3-EPJ4- clﬁ@@ 2 ([ M+H|

nyar oo oLy B0y Gk r e BB B T H A P O PP B i

was obtvetiivedlid MAERgY 480.3¢kAMG} Bi+20 usi2Ag (RJCK BHEIbYBYS.5 341 M+H-
am noph e s | ate (exanple 150a) instead of
(RS) Péﬁﬁti%ﬁ 53([25 aﬁ%ﬁéé‘%éﬁil ) pyr § ori (rjr})ne-l - caz bloxyl ate and

5-chl oro-picolinic acid (CAS 86873-60-1) instead of 5 (R)-2-phenyl propionic
aC|d V\hlte SO|Id I\/B(ISP) 3182([{37Cl}|\/HrI-1] ), 3161([{3501}|\/H 1]
S 4 Q .‘ 7 /] ~ q On I M o (0 .

hydr och or i de d bt ai ned |
eiahﬁfﬁ ek H%dﬁal%le? i I befef AT ifﬁ]a DSBS,
( exanmplcerbbR PR adid &r€RdyQstet R0 the) fn- 10t ¥3 m 9 Wék-added dropwise a solution of

am nophenyl) pyrrolidine-|-carboxyl ate and chloro-picolinic acid (CAS

868B- dgdmgen nlslp@é@mcﬁlomp(tiﬁwén@ M)ﬁQiptileﬁ@@d ékel ralxtum wtag heaipd at 6 (1SP):
318.2 -
(o) - a Sl N e b B o lsd 31 L da v cPREE Aieah e Bt or i e

filtration, washmg 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 crystalline solid. MS (ISP): 331.3 ([ {'CIyM+H]"), 329.1 ([{>CI}M+H]").
15
Example 110
(RS)-4-Chloro-N-[4-(2-piperidin-3-yl-ethyl)-phenyl]-benzamide hydochloride

Cl
Z/N

O

NH

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 ([ {’ClyM+H]"), 343.2
([{°ClyM+H]).
Example 111
(RS)-2-(3-Chloro-phenyl)-N-((RS)-4-piperidin-3-yl-phenyl)-propionamide

H
Cl N
o \Ej\fj
N
H

25



The title conpound was obtained in anal ogy to exanple 109 using
(RS)-2-fornyl -pi peridine-1- carboxylic acid tert-butyl ester (CAS

157634- 0wopoimsse@ad of (RS)-3-fornyl-pyrrolidine-1- 20Ppcamroxplora@4nci d
tert-butyl ester. White solid. M5 (I SP) 345.2 ([{37C1l} M+l -1] '), 343.2
([{35C1}Mt1-1] '"). Exanmple 170

(RS) -4-Fluoro-N-(4-(2-(piperidin-2-yl )et hyI ) phenyl ) benzam de hydrochl ori de
VO 201%1@%516"681?@3&1&1%@&@&9&@@&@@&@&10 ei’di@l& 2o hlemgQKB))wﬂtdbM@l% ghtained in

anal ogy to exanple 109 using (RS)-2- -1- carboxylic acid
Lort- b@pymor@@mﬁ? Rt ORIt el R e

car box t

st ad i Eh ot KB it BREGH LR BRARA TGP R el %@%ﬁg Lok
Exanpl énstdtl o(fm)-a@hanylpmmmc( deid 2€ ¢ pupessighim VS (ISPRt3AF12)(PHEDY M| anmam de
hydr och| g¢ [, 4 0 -NNHI10 The title conpound was obtai ned in anal ogy
to e&amo{l éﬂliMQLHJs)r ng (RS)-2-fornyl-piperidine-1- carboxylic acid tert-butyl
ester (CAS 157634-02-1) instead of giRRymd1{prnyl -pyrrolidine-1- carboxylic
acid tert-butyl ester and 5-chl oro-pyridi ne-2-carboxylic acid (CAS
86873-60-1) instead émeocmlNa((deﬂz'pemdlaﬁ sl-phaiylDeberzaimide M5 (1 SP): 346. 1
([{37C1}MtH '), 344.2 ([{35CIyMtH '). 15Exanple 172

(RS) - 5- Et hoxy-N-(4-(2-(pyrrolidi yI yethyl)phenyl ) pi col i nam de

hydrochl oride The title conpoun 'u- athed in anal ogy to exanple 109
using (RS)-2-fornyl-pyrrolidine-1- c rw cid tert-butyl ester (CAS
117625-90-8) instead of (RS)-3-fornyl-pyrroli d| ne- 1- 20 carboxylic acid
tert-butyl ester and 5-ethoxy-pyridine-2-car lic acid (CAS 98353-08-3)

i nstead of 4-chl orobenzoic acid. Light yellow §ol id. M5 (ISP): 340.2 ([ MH]

). ExanBltl?le ]cgélpound 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 4-chlorobenzoic acid (CAS 74-11-3) instead of (R)-
2-phenylpropionic acid. White solid. MS (ISP): 317.3 ([{?’Cl}M+H]"), 315.2 ([{’CL}M+H]").

Example 113
15 4-Chloro-N-((R)-4-piperidin-3-yl-phenyl)-benzamide

Cl
H
\@(N
o \Q\Ej
N
H

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 4-chlorobenzoic acid (CAS 74-11-3) instead of (R)-
20  2-phenylpropionic acid. White solid. MS (ISP): 317.3 ([{*’CI}M+H]"), 315.2 ([{’CLIM+H]").

Example 114
(RS)-1-(5-Chloro-pyridin-2-yl)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urea hydrochloride

NN N
Cl I/N 7]/

Iz



(RS)-6-Chloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)nicotinam de

hydr ochl oride WD 2011/ 076678PCT/ EP2010/ 070045 - 109- The title conpound
was obt aiweadoiwm7estal ogy to exanpl e 109 using (RS)-2-for rgirmpe@eniaismne- 1-
carboxylic acid tert-butyl ester (CAS 157634-02-1) instead of

(RS)-3-fornyl -pyrrolidine-1- carboxyli-86acid tert-butyl ester and

6- chl or o- pyri di ne- 3-carboxylic acid (CAS 5326-23-8) instead 5 of

4-chl orobenzoic acid. Yellow solid. M5 (ISP): 346.2 ([{37CL}M+H '), 344.2

([{35C1} M+ . Example 174
( RS) - 54 ¢l|' v A 4~ 3 L (A TAHY] 1 8140 K b it H AP il de
hydr ochl ok 10 The title corrpound was obt ained in anal ogy to exarrpl e

109 usi - -forrryl-pl peridi ne-1- carboxylic acid tert-butyl ester (CAS
157634-1@2: d)xradrnatreasionbf (F5)3-B2-{ bampo-heny it idil [aeyriolidomr boxrpbxdicaciditert-

| et badubi eEH0B LoD AT Mﬁp@&oﬁ&ﬁﬁéf’fx AroRde e Y 37C1) ki
), 345r13th%1£1ﬁ1§rréq19}lw}hﬂ) and trlﬁé%‘éﬁ méy d the rmxture was heated at 80 °C for 30 min.
(RS) 2- (Piperidin-2-yl)ethyl)phenyl)-4-(trffluoronethyl)benzam de

hydr ocAlogh¢ dsulting Thistur¢ wheadds owaehlmiopanldled (44manaAB8dP72-98e¢n anqbﬂ@ 109

157694753005 v R DLy TSR e SRS s ni o et s Rentct g

tert - bubilenBatelin @GoATh Fekidliél A PRt B;b@cna@h%h@%a%%%a\sﬁﬁ% gt NSt ead
of 4- chl orobenzoic acid. Wiite solid. M5 (ISP 77 . Exanpl e
1761Q REpPENAE A¢) torzdveNREI-3¢ Q- (4pi3per¢hdera=pprigliny phE rasfb}eﬁhalm de

hydrochl 86}i8fe-1-carboxylic acid tert-butyl ester (89 mg, 58%) as a white solid. MS (ISP): 447.4

([ {7CIM+H]), 445.4 ([{PClyM+H]), 391.2 ([{’CIIM+H-C,Hs] ), 389.1 ([{°CIM+H-
C4Hs]).

15  b) (RS)-1-(5-Chloro-pyridin-2-yl)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-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-yl)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urea hydrochloride (74 mg, quant.) as
a white crystalline solid. MS (ISP): 347.2 ([ {'CLiM+H]"), 345.2 ([{>ClyM+H]).

Example 115
25 (RS)-1-(5-Chloro-pyridin-2-yl)-3-[4-(2-piperidin-3-yl-ethyl)-phenyl]-urea hydrochloride

AN N K
l N
O

N
The title compound was obtained in analogy to example 109 step (b) and example 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 ([{'CyM+H]), 359.2 ([{°CIIM+H] ).



WO 2011/ 076678PCT/ EP2010/ 070045 -110- The title conmpound was obt ai ned
in anal ogy to exanple 109 using (RS)-2-fornyl-piperidine-1- carboxylic acid
tert - but Wwoestian767€AS 157634- 02- 1) instead of (RS)-3-forayiEPpywvoodousi ne- 1-
carboxylic acid tert-butyl ester and 3, 4-dichl orobenzoic acid (CAS 51-44-5)
instead of 4- 5 chl orobenzoic acid. WiB7e solid. M5 (ISP): 381.1
([{37C1ymtH '), 379.1 ([{37C135C1L }MtH '), 377.1 ([{35C1}M+H '). Exanple
177 (RS)-4-Ethynyl - N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzani de

hydrochl oride 10 The title conpound was obtained in anal ogy to exanple 109
usi ng (RS)- 2-fornyl - pi peri di ne- 1- @éﬁﬂ&l@z 1€ acid tert-butyl ester (CAS

157634 02-
tert - but I RBst ST e bR H B gAY ﬁ*é@sp'i“d‘é@aﬁ%‘é“% Wiy o .
chl orobenzoic acid. Wiite solid (||$P) 333.2 ([M+H "). 15Exanple 178
(RS) - N- (4- (Pi peri di n-3-vyl )phe}(]?, trffluoroet hoxy) ni coti nami de

|

hydrochloride F F -1 . ---_CF N --ON The title conpound was obt ai ned

am nophenyl) - 1- pi peri di necar boxyl ate (CAS 875798- #9-1) instead of
(RS)-tert-butyl 3-(4- 20 am nophenyl)pyrrolidi nefy -carboxyl ate and
6-(2,2,2-trifluoro-ethoxy)-nicotinic acid (CAS 175204-90-7) instead of
(R -2- ﬁﬂlemylleppupbmmd wanehtained\n ¢nelogyltd dxanyie (| 145Rying 380I@o({ahapl( CAP.106\WO
2011/ 079683 ad ) OaiLn%/ng 7oaﬁoropyr1dme White solid. MS (ISP): 346.1 ([{*’CI}M+H]"), 344.2
([{°ClyM+HT).
Example 117

(RS)-5-Chloro-pyridine-2-carboxylic acid [4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-amide

10 hydrochloride
cl
=
N
N N

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 ([{'"ClyM+H]"), 330.2 ([{°CLyM+H] ).
15
Example 118
(RS)-5-Chloro-pyridine-2-carboxylic acid [4-(2-piperidin-3-yl-ethyl)-phenyl]-amide

hydrochloride
cl
-
s M
N N

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)



The title conmpound was obtained in anal ogy to exanple 29 using
(RS)-tert-butyl 3-(4- am nophenyl)-1-piperidinecarboxyl ate (CAS

875798- 7oawonoimys@ad of (RS)-tert-butyl 3-(4- PCT/EP2010/070045

am nophenyl ) pyrrolidi ne-1-carboxyl ate and 5-et hoxy-pyri di ne-2-carboxylic
acid (CAS 98353- 5 08-3) instead of (R¥82-phenylpropionic acid. Of-white
solid. M5 (ISP): 326.3 ([MH '). Exanple 180

(RS) - 5-ftesarag-4Nehidto{iRhRasiE béltl nY3Hiyw)sphie vk XIS oddane(riiie - anpgd4ary de Fn % i
0 10 The, title cprrpound was obtained in anal ogy to exanple 29 using

(RS) - t 4k -QiM§HI3- (4- ami nopheny1) - 1- pi peri di necar boxyl at e ( CAS
875798-79-1) instead of (RS)-tert-Q# lélgﬂ'

am nophenyl ) pyrrolidi ne-1-carboxyl ate ahd -fluoro-pyridi ne-2-carboxylic
acid (CAS (RS)HO@&-CHErE»bhbmﬁ)-Ga{d (aiplp&)dla PhkeahyDrphenohiureabydrochlogitte yel | ow
solid. M5 (I1SP): 300.3 ([MH Exanpl e 181

(RS) - 4- Chl oro- N- ( 5- (pyrrolidin |d|n 2-yl)benzam de hydrochl ori de
CHN(a) tert-Butyl
3-(6-am nopyridin-3-yl)-2,5- d| hydr o- O_LH- ol e-1-carboxylate To a solution
of 3- trlfluoronethanesulfonyloxy 2, 5-di hydro=-p | e-1-carboxylic acid
tert-butyl 20 ester (395 ng, CAS 630121 86-7) i HF (10 mM ) under an argon
at phere at room tenperature were added potaséiun1carbonate (434 ny),
5-(4,4,5, 5-tetranet hyl-1, 3, 2- di oxabor ol an- 2- yridin-2-amne (329 ny,
CAS 82?@@411]642021})0111%(19?"?%%1?@1{1@(? iwlwgwp%é&agmlﬁé;{%auep Ao andeeympled 14 usgg and

e e Faarbity AR Rk el R BRuSRL o AR B Rnpld Bk

ext r act3efdriy k- fyredlagre- 1 -Ih@opﬁmsd mntmtﬁ@par aiiced-chloeb-biitino (QARI1064ar was

washed . WO 2011/ 076678PCT/E 010/ 700 112- with s rine, then dried
AR I R e G R Y S S P e At )pgéff-?-i ed by
fl agh g %f phy (Isolute(r) Flash NH2 from Separtis; gradient: 0%to
100% Et g?t ane, then 0%to 10% MeOH in Et0Ac) to afford tert-butyl
3-(6- anlnopyrldln 3- y1)-2,5-di hydixaipHe¥2¢ ol e-| - car boxyl ate (325 ng, 46%

as a light S 262. H C41- 18]

o8 2 by O YRS e YR Qbﬁ‘maa?lﬁ agtd U Ekioby-pliemilehelisitsey | at o
To a solution of tert-butyl

3-(6-aninopyridin-3-y1)-2,%bgL;ZEFB>IFPpyr &- 1- carboxyl ate (145 ng) in
met hanol (12 m ) was added i um orP chareda 0 % 12 ng). The m xture
was 10 stirred vigorously under an atnosphere of dogen for 48 hours. The
catalyst was filtered off and the filtrate was evaporated to give

RS SR RE ShEpdAGE R

quant . Y*a
([ M'ﬂ-lClt&t-Biltﬂ éster( C)

(RS)-4. T%ha{ S[lrrl?edl\sl-o&?l-or(l %¥ Eéé))l tlelgtl brlllt;i 3- (|4) af)n){lilloglllegyl)pgrlro) lPd?I?eZ ?Tar%gx?lggr(?gg lrn(g)gf ' de
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 ml, 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)-ethoxycarbonylamino]-phenyl}-pyrrolidine-1-carboxylic acid tert-butyl ester

25 (104 mg, 63%) as an orange solid. MS (ISP): 464.3 ([{’ClyM+NH,]"), 462.3 ([ {°Cl}M+NH,4]").
391.2 ([{¥’CIIM+H-C4Hs]"), 389.2 ([{*’CIIM+H-C4Hg]").

b) (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-chloro-phenyl)-ethyl ester




15 The title conpound was obtained in anal ogy to exanple 29 using
(RS)-tert-butyl 3-(6- am nopyridin-3-yl)pyrrolidine-I|-carboxylate instead
of (RS)-twotetwtrgd783- (4- am nophenyl ) pyrroli di ne-I - car bexylrzb@oamnmh4s

4-chl oro-benzoic acid (CAS 74-11-3) instead of (R)- 2-phenyl propionic acid.
Of-white solid. M5 (I1SP): 304.2 ([{3#&33M+H '), 302.3 ([{35C1}MH ).
20Exanpl e 182 (RS)-4-Methyl-N-(4-(pyrrolidin-3-yl)phenyl)benzam de

hydr ochioas étieed SERI@IOhbftIeS)CDWQMd-CMSO pbér@d)%ﬁbﬂyﬂar@ﬁﬁﬂ'l@@moq@he%}a}m| e 29

usi ng 4-net hyl benzoi c_acid 99-94-5) instead of (Phenyl pr opi oni c
aci d. opfroligingd-ashqxglic N/Bd(t¢r8b)1tyl OB, @Oémm THY (2 29) ww:ad ed dropw1se a

2011/ oggg?lgﬁ’gif {ﬁ@g%qgéh(? r‘&{%‘ﬁﬁ glojxja?f%o éré[;ﬁﬂ t s%l&f&ﬁ??% i 8

anal ogy to ex erizoi ¢ acl I nstead of
(R) 2- [ﬂ@é’ﬁ)/dvmrmphtoﬁh@nmmd W@tﬁemimﬂeel tod C1(ljandl\i[:$ac(el‘tiEIE’J)c by2@ditbn(off N/HMI]aq ).
5Exanpl e 184 (RS).- N- (piperidin-3-yl)phe ben e hydr ori e The
title cBHPBURGTREds ‘t‘téﬂnngge mﬁxtawa\iv%%vﬁ}@steai‘a pathgh sﬂpﬁate@ﬁ@}
3- (4- Qﬂ%lﬁi@é’sl\)ler% dﬁ'eﬁ’%%tds'oﬂﬁl @Qﬁ)lé @flt%re(i%@ é&%ﬁ&&ea?n {lz)cub n?ﬁeex%gldﬁ?é
(RS) - ter - but yl 4- 10 am nop rro i di ne-1-carboxyl ate and benzoic
aci d (@mSp@ﬁﬁ%b@\;ollunmtémin@bgr(aﬂ}y Qsolpﬂaeﬁﬂaspﬂﬁm BoinScaaitid; grdthicnte sol i d. MS
(1SP): .281.3

(Rs) . a ke Pkl fortrspmapr il B ST TR Rk rylisgasiahrpd s hiraieigis 2620
The t jnsiera) % NasN@ 7 *
efmlt tec? ?r%utyl &hg %@%geﬁ] n%gﬁgf\by/i ! 1- p.lﬁgﬁsga?ﬁg)égﬁg% gt4 ZSI(P)%SCI}M+H] )
875 8-3#6.21) {16l of (RS)-tert-butyl 3-(4-
am nophenyl ) pyrrolidi ne-1-car boxyl e 3’9 fl nmet hyl benzoi ¢ acid (CAS
n

99-94-5) instead of (R)- 2-phenylpropionic acid. Wite solid. M5 (ISP):
295. 3 ([ MrH|(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-chloro-phenyl)-ethyl ester

cl o. N
0

N

H
The title compound was obtained in analogy to example 120 using 3-chlorophenethyl alcohol

15 instead of 4-chlorophenethyl alcohol. Colourless gum. MS (ISP): 347.1 ([ {’CI}M+H]"), 345.2
([{PCM+H]).
Example 122

(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(4-trifluoromethyl-phenyl)-ethyl ester
H

o_N
PG S CUN
F 0
F
F N
H
20  The title compound was obtained in analogy to example 120 using 4-(trifluoromethyl)phenethyl

alcohol instead of 4-chlorophenethyl alcohol. Colourless gum. MS (ISP): 379.3 ([M+H]").

Example 123
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3-trifluoromethyl-phenyl)-ethyl ester

F*@MT“WQm

25



WO 2011/ 076678PCT/ EP2010/ 070045 -114- The title conmpound was obtained in
anal ogy to exanple 29 using (RS)-tert-butyl 3-(4-

am nophenyOyot/qosqrer i di necar boxyl at e (CAS 875798-79-1) iPoStEPad 0070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and

4- met hoxybenzoi c acid (CAS 100-09-4) i-fgtead of 5 (R)-2-phenyl propionic
acid. Of-white solid. M5 (ISP): 311.3 ([MH

Exanpl erht8itle ((BBpodndrhosRaied br{raildggrd dkdine ¥1RO thg Gl(ﬂﬁﬁxolfd)ﬂl&ﬁ?@@fﬂnéﬁyl
hydrochloride CI 10 The title conpound was obtained in &Klto .exanpl e
181 usidfghslingteqd ofibelpiophansasi |a¥0@h9/1+ golpyrlgss gum. MS (ISP): TR +H]").

, 6-di hydr o- 2H pyri di ne- 1-carboxylic acid tert-butyl ester (CAS 180691-65-0)
instead of 3 -trifluoromethane sulfo nylo xy-2,5 -di hydro -pyrro

| e-1-carboxylic acid tert-butyl esmﬁnnqﬂilﬁMhite solid M5 (ISP): 318.3

([{37C1} M+ 316, 2 ( {35C1L} M+H] ') .. 15Exanp

(RSN {4 (RABY FFRliding BRGRAAY Shrialiie 3601 s o SHGFpaeny)-tHal exter o
conmpound was obtained in analogy to qganﬁle 141 usi ng benzam de (CAS
55-21-0) instead of 5-triflud Bt -pyri - 2-carboxylic acid am de.
Wiite solid. M5 (ISP): 283.3 NHH ). 189
(RS)-4-thhyI-N-(4-(nDrphoIin-2-y|)pheny|)benza i.de hydrochloride WO
2011/076678PCT/EP2010/070045 115- The title conpound was obtained in

I t 0. b ' .CAS 6 t ead of
S ISR o et Had: (LaPRlsefie SRR dmtibe 2o Btent e (159):
297. 4 (addhbl instbad m&ﬂﬁf@h«g&@h 1 alcohol. Colourless gum. MS (ISP): 347.2 ﬁ[M+H M.

(RS) - 4- Met hoxy- N- ( 4- (nDrpholln 2-yl) phenyl ) benzam de hydrochloride o The

t|tIe conmpound was obtained in anal ogy to exanple 141 using
hoxy- benzam de (CAS 3424- %? n) |?f§ead of
5 trifluoronethyl-pyridine-2- carbox?ﬁ aC|d am de. Wiite solid. M5 10

(1'SP): 3IR3)-34-PlyMtotidin valﬁ;?h% ) &alifilmic acid 2-(4-trifluioromethoxy-phenyl)-ethyl ester
(RS)-N-(4-(Piperidin-3 yI)phenyl) 5- (2 2, a trffl uoroethoxy)picolinam de

hydrochl oride F

The title compound was obtained in analogy to example 120 using 4-(trifluoromethoxy)-
phenethyl alcohol instead of 4-chlorophenethyl alcohol. Light yellow gum. MS (ISP): 395.2
15 ([M+H]").
Example 126
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid 2-(3,4-dichloro-phenyl)-ethyl ester

cl o N
Y
cl °
N
H
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 ([{¥'CL}M+H]"), 381.2
(({7CrPcl yM+H]Y), 379.3 ([{°CLIM+H] ).

Example 127
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid (RS)-1-(4-chloro-phenyl)-ethyl ester



The title conmpound was obtained in anal ogy to exanple 29 using
(RS)-tert-butyl 3-(4- 15 am nophenyl)-1-pi peridi necarboxyl ate (CAS

875798- 7oawonoimys@ad of (RS)-tert-butyl 3-(4- PCT/EP2010/070045

am nophenyl ) pyrrolidine-1|-carboxyl ate and
5-(2,2,2-trifluoro-ethoxy)-pyridine-2-8&rboxylic acid (CAS 881409-53-6)

i nstead of (R)-2-phenyl propionic acid. Light yellow solid. M5 (I1SP): 380.3
([MrH] ). Exanple 192 cl
20( RS) - 4- (benzyl oxy) - N- (4- (nor in
WD 2011/ 076678PCT/ EP2010/ 070045116
anal ogy to Exanple 141 using 4-benzyl oky- arde (CAS-56442-43-4) instead
of 5-trifluoronethyl-pyridine-2-carboxylic acid_gmde. Wite solid. M
(I1SP): 389.3 ([MtH '). 5Exanple 193 H

RS) - 6-.¢chl. or o- N- (4- ( nor phol i n- 2- henyl ) ni i nam,de. hydr ochl or.i de The
Hel o dehnaMeatid BRetRned i ntiaes g Yashils A AR s ¥ty e S

ni cot i Ratdade fUCAT 6B cheth§t ArohdISA@BEP MBS colourless solid. MS (ISP): 347.1
S-trifluqromethyl -pyridine-2-carpboxylic acid 10 amide. Wiite solid. M
(1 5P): (BTSIOVETHAS. ([ ECaMIE] 204 ( RS) -
2-(45(6-cyanonicotinanido)phenyl)nqggﬁphéfi§miun1ch|oride H....... i... N
0

15 The title conpound was obt arned ¥ n anal ogy to Exanple 141 usin
6- cyano- ni c@S)1@smaeoldiA3-y1Kihdryathamitsdce@ d-(@fchforo-phenyl)-propyl ester
-trifluoronethyl-pyridine-g-carboxylic acid amde. Of-white solid. M

(ISP): 309.2 ([M-H '). Exanpfey195 )
OYN%

(0]
H

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 ([ {*’CL}M+H]"), 359.2
10 ([£°CyMHH].

«2- W) phenyl ) benzani de hydrochl ori de
3 tl e conpound was obtained in

Example 129
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid indan-2-yl ester

SShs

N
H
The title compound was obtained in analogy to example 120 using 2-indanol instead of 4-

15  chlorophenethyl alcohol. Off-white solid. MS (ISP): 323.3 ((M+H]").

Example 130
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid (RS)-1-(4-chloro-phenyl)-2,2,2-trifluoro-

ethyl ester

Cl
H

o._N
\n/
o)
FOF
F
N
H

20



20(R) - 4- Met hyl - N- (4- (nor phol i n-2-yl ) phenyl ) benzam de hydrochl oride WO
2011/ 076678PCT/ EP2010/ 070045 -117- The title conmpound was obtained in
anal ogy twoemampb&@sl4l using (R)-tert-butyl 2-(4- PCT/EP2010/070045

br onophenyl ) nor phol i ne- 4- car boxyl ate (exanple 207b) instead of
(RS)-tert-butyl 2-(4- bronophenyl) norpBdl i ne-4-carboxyl ate and

4- met hyl - benzam de (CAS 619-55-6) instead of 5- 5

trifl uarmengltyhppiiid $hdebt2ined mbavadgyto agdrtplanol@siny Wit ehiobpidnyl3,2,2-SP)
297.3 ([MtH '). Exanple 196 , ,

() - 4- Mefwsrpetheqal instasel o drohipropReanythrbagohob AEFahigesoHd MSRDr #4le2 10 The

title E{g@ S i i al ogy to exanple 141 using (5)-tert-butyl

2-(4- g mmm ﬁ%%@eMzHﬁr boxyl ate (exanpl e 208b) instead of

(RS)-tert-butyl 2-(4- bronophenyl)norpholi ne-4-carboxyl ate and

4- et hyl - benzam de (CAS 619-55-6) instead of 5-

trifl uor omet hyl - pyri di ne- 2- car boxyF*@me Bhi de. Wite solid. M5 (I1SP):

297.3 ( 4. SEXanm| a i oo ; _tri 1- N

(RS) o RENS PhoARFR SRR sartiamic acid (RSY33 - efflupros ety propyt ester

................ 0 The titfke conmpoumd was obtained in anal ogy to exanple

141 usi ng 4-ethoxy-benzam de {(AS-RO0 B5836- 7|1-0) i nstead of

5-trifluoromnethyl-pyridine-2-cdrboxylfc a gimde. Wiite solid. M5 (ISP):

327.3 ([MtH ). afpl e 198

(RS) - 4- Et hyl - N- (4- (nor phol i n- 2-yl ) phenyl ) benzant'de hydrochl oride WO

2011/0 4od ikt ki CARFRL t ai ned

in anarlglgéﬁltggg @g@ﬁgﬁ%ﬁ@%ﬁ% 1ng 4IO§PI ﬁ?/leﬁaemnpzlgg%? ggelh ?IZ&‘SLPC%C%GQE(fI %\é@% n%lpnstead

of 5 - timstéadudrerhbirhyhenpthyl aicote] 2Amarihouy biowvnaoiid. MiSi (HEP): 9Wi7.3 MdH] . M5

(IS{Q: 311.3 ([MtH '). 5 Exanpl e 199

(RS)™* 4- Hydr oxy- N- (4- (nor phol i n- 2-yl ) phenyl ) benzam de hydrochl ori de HO
Example 132

(RS)-3-Fluoro-pyridine-2-carboxylic acid [4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-amide
hydrochloride

= F
s~ A 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

s M w
N7™ N

Iz



10 a) (RS)-tert-butyl

2- (4- (4- hydroxybenzam do) phenyl ) nor phol i ne- 4-carboxylate (RS)-tert-butyl
2- (4- (4- (Wenmawlworergbenzam do) phenyl ) nor phol i ne- 4- car box pCateP2q18h700a5 63
Rmol , internediate from exanple 192) was di ssolved in nmethanol (15 m) and
treated with 10%°d/ C (10 ng) and hydroef&nated for 1.5 h at rt. The catal yst
was then renoved by filtration and the solvent renoved in vacuo, |leading to
25 ny fIQll’ettItllahthipoan(( ﬁa:( é'btaﬂ;éd in analogy to example 109 using 3,5-difluoro-pyridine-2-

hydr oxybenzam do % é hol | ne-4-car boxyl ate (I\/S (ISP): 343.2 (([E

'), WwieR o xykGad] f -7 hinptigad pledceh lgqubenzgyc acid. Yellow solid. MS

(RS) - 4-5hy @r(gm (4 (m)r phol i n- 2-yl ) phenyl ) benzam de hydrochl ori de

(RS) - tert but'y - (4- (4- hydr oxybenzam do) phenyl ) nor phol i ne- 4- car boxyl at e
(24 ng, 60.2 |Irml) 20 was di ssolvmahtplél'l-ﬂf-fl(o 85 rri) and treated with 4 M
HCl in dloxangblf . After ing at 60 C the

m xtUre wdB&Se léﬂr"t'By‘?lfh“etﬁ Fﬁfi’élﬂy]\‘/ﬁ 19id &4- F&P‘P&E@E‘H?GV@HW} HBe‘%]sﬁ'inge
crystals were collected by filtratj@Qilock@sideng W th ethyl acetate and

di et hyl ether, and were dried in hi g]ﬁ vacuo to afford

(RS) - 4- hydr oxy- N- (4- (nmor phol i F) phenyl ) benzam de hydrochl ori de (19 ny,
94% as a white crystalline sokid. M5 (I1SP): 299.3 ([MtH '). 25 WD

2011/ 076678PCT/ EP2010/ 070045 - 119> e title conpound was obtained in

anal ogy to exanple 29 using (R)-tert- | 3-(4-

am nophenyl ) pi peri di ne-| -carboxyl at e xanpl e 150a) instead of
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine=tgcarboxylate and

4- chl or o- 3- met hoxy benzoic acid (CAS 85740- 5 instead of

(R) - 2- phenyl propionic acid. Wite solid. M5 (ISP): 347.2 ([{37Cl} M+l -1] '),
345. 2 (ke 3hlctbMpdudd wad obtﬁ)&@dﬂﬂ #alg¥ to example 109 usm (RS)-3-formyl- 1per1d1ne 1-
(S)-4-Chloro- 3-net hoxy peridin-3-y hen benzam de ydr ochI oride

10 The Cﬁibpl’%hccmtﬁﬁh@ltymteéﬁ élsr}éaljm%lﬂh}%é?d 95 a&r&r@ﬂzgmglﬂ @e_ !
R L el T

4- chI onméhdnﬁﬂh@ﬂqronmmc acidc Méll()ﬁ%h&a\ﬁs(@}m B)8.3 (M)

(R) - 2-phenyl propionic acid. Wiite solid. M5 (ISP): 347.1 ([{37Cl}l\/HrI -11 '),
345.2 ([{35C1l} M+1-1] '). 15Exanple 202

(R) - 3- Cnl or o- 4- met hoxy- N- (4- (pi per IE(;(IaHlIﬁe Y33 phenyl ) benzam de hydrochl ori de
The title conmpound was obtained in analogy to exanple 29 using

(R) - t er t (RH})-3J5-Biludéro-pyridophZzoytbopy e acid i #€2-pipeaidin:dyylaithyl)-phanyl] -emidd a)

i nsfgad of (RS)-tert-butyl 3-(4- 20 ‘%@5@% henyl ) pyrrolidine-|-carboxyl ate

and -3- chl or o- 4- net hoxy benzoi c aci 08-96-6) instead of
(R) - 2- phenyl propi oni ¢ aci d. ite solid. M5 (ISP): 347.2 ([{37CL} Ml -1] "),
345.2 ([{35C1}Mr1-1] '). Exanp|e 268

N H

N N

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-Chl oro-4-nmnmet hoxy- N (4-(piperidin-3-yl)phenyl)benzam de hydrochl ori de
WO 2011/ 076678PCT/ EP2010/ 070045 -120- The title conpound was obtained in
anal ogy twoexanmpb@s29 using (S)-tert-butyl 3-(4- PCT/EP2010/070045

am nophenyl ) pi peri di ne-| - car boxyl ate (exanple 150a) instead of
(RS)-tert-butyl 3-(4- am nophenyl) pyrr-844 di ne-1-carboxyl ate and

3-chl or o- 4- net hoxy benzoic acid (CAS 37908-96-6) 5 instead of

(R) - 2-phenyl propionic acid. Whitesolid. M5 (ISP): 347.3 ([{37C1}MtH '),
345.2 ([{35CL} M+H ') . ExarrpH

(R -N(4-(Pyrrolidin-3-yl)phenyl)y-6 5, tri roet hoxy) ni coti nam de
hydr ochl ori de 10 a) (RS)-3 -(4- P62 2ZTwifluoro -etho
Xy)-pyridine-3 -carbonyl] -amno | -phenyl)-yrro |lidine-1- carboxylic

acid tert-butyl ester The title conpound was obtained in anal ogy to exanple
29 st epheditlewompguisl was obtained m dnlalogy de ks it t osing (RS adi(4+bfammsbenzoyl)-

175208 0o 1oL 1 R AP AKOR! 08510\ @) Len 4127

[6(2, 2 ,bzorﬂi@pﬁehgpm@rphanﬁmwl)bo@ylramunaar-aﬂo@ajda@midk (€ABI619-36-7)ahasad oF-PYyrro
l'idine-1- carboxylic acid tert-butyl ester &

( S) -B- (uflyqrgmethybpyuidipe-Lragphoryle gt yuigsy rliighttaown salid MG KISPAA3A A

- phenyl f16hi &t?ﬁ% ¢ acid tert-butyl ester The enantioners of
(RS)-31E§3ﬁ2N€%U§2?§?gzﬁfi u%b&séthoxy)-pyridine-3-carbony|] -am no
-phenyl)- 20 pyrrolidine-Il-carboxylic acid tert-butyl ester (310 ng) were
separated using chiral HPLC (colum; Chiral pak AD, 5 x 50 cm eluent: 25%
i sopropanol / hept ane; pressure: 15 mpl¢ rate: 35 ml/mn) affording:
(¥)-(R-3-(4- { 2 (RPRioldif RUAlhenSh X0 B Jatki: = ] -amino |
-phenyl)-pyrro(szgﬁg?fﬁx}%géggﬁ;ﬁ?8§2g€% ¥P¥%ﬁ@ypggz?g%ﬁ?ﬁggyng, white
solid) 25 Retention tine = 60 n WD 2011/ 076678PCT/ EP2010/ 070045 -121-
(-)-(S)-3-(4- { [6-(2,2,2-Trifluyora_-etho xy)-pyridine-3 -carbonyl] -am no
} -phenyl)-pyrro |idine-1- carbo) c acid tert-butyl ester (138 ng, white
solid) Retention time = 81 nin 5 N
(R -N(4-(Pyrrolidin-3-yl)phenyl)-6-(2, 2, uor oet hoxy) ni coti nam de
hydrochloride To a stirred solution of (R)-3{(4-
{[6-(2,2,2-trifluoro-ethoxy)-pyridine-3-carbon - am no} -
phel¥1) - pyrroli di ne- 1- carboxylic acid tert-butﬁT ester (135 ng, exanple
204b)  iThe Tk compblind wasoRaided indmaRMy$6 cRargslk ab iuging PR S Py geIns-chl ori de in
di oxane (1.09 nF, 4 M sol ution) aﬁﬁythe Al ) e@Rsh gr-¢h
aminophenyl)-1-piperidinecarboxylate (CAS 875798-79-1) instead of (RS)-tert-butyl 3-(4-

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+H]").
15
Example 138
(RS)-5-Trifluoromethyl-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide
hydrochloride

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 5-trifluoromethyl-2-pyridine-carboxylic acid (CAS
80194-69-0) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 350.2 ((M+H]").



m xture was heated at 60 C overnight. The m xture was then cooled to 0 C
and the ensuing 10 crystals were collected by filtration, washing tw ce
wi t h et hWwoaeatEases and were dried in vacuo at 60 C to atfr@rdo10/070045
(R -N(4-(pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinam de
hydrochl oride (113 ng, 97% as a white9%rystalline solid. M5 (ISP): 366.1
[ MMH Exanpl e 205
15(S)-N-(4-(Pyrrolidin-3-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinam de
hydrochl oride The title conpound was obtai ned in anal ogy to exanple 204
step (c) using (S)-3-(4-{[6-(2, 2, 2Example 139

trifluoro h L dine- 3. - af) ‘s .
pheny!) - RESPEATMYO AT RCE YO BEY (4 prrolidin- St phenyl-aprige
instead of (R)-3-(4- {[6-(2, 2, 2-trhydrochloridehoxy) - pyri di ne-3-car bonyl] - 20
am no} - phenyl) -pyrrolidine-I-carboxylic acid tert-butyl ester. Wite solid.
M5B (ISP): 366.1 ([ MtH] Exanpl er206 (RS) -

4- ( 4- Chl or ophenoxy) - N- ( 4- ( nor pFol -yl ) phenyl ) benzam de hydrochl ori de

a) 4-(4-chl orophenoxy) benzam de 076678PCT/ EP2010/ 070045 -122-

4- (4-chl or ophenoxy) benzoi c acid (CA 120-67-2) (500 ng, 2.01 nmol) and
1,1- carbonyldiimdazole (504 ng, 3.0 were dissolved in DVF (5 m)
and stirred for 1 h at 50 C. After cooli , 25% aqueous anmoni um
hydroxide (4.51 g, 4.96 m, 32.2 nmol) was added dropwi se. After 3 h
stirging the suspension was filtered off, and tthe solid washed with 5 et hyl
S TSR SR AT MR P I e S Bt
4-(4-c g ] Ln- . i de r l\ggi de
The 11 LT R D Y R T A R g

chl or otHEM0330 DM He i nstead of 5-trifl uoromethyl -pyridi ne-2- carboxylic
acid am de. Wite 10 solid. NB(ISE)*@%RQ ([M:H ")

Exanpl e 207 (R)-6-Chl oro- N- ( 4- (nor ptidM e—k‘-ﬁg/l ) phenyl ) ni cot i nami de

hydypchl ori de ¥RS)-4-Chloro-N-(6-pyrrolidin-3-yl-pyridin-3-yl)-benzamide

Cl
N
|\
(0] —
N
N
H

(a) (RS)-2-[1-(4-Methoxy-benzyl)-pyrrolidin-3-yl]-5-nitro-pyridine
To a stirred solution of 5-nitro-2-vinyl-pyridine (400 mg, CAS 119836-85-0) 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. aq. 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 (SiO2, 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 oil. MS (ISP): 314.2 ((M+H]").

(b) (RS)-6-[1-(4-Methoxy-benzyl)-pyrrolidin-3-yl]-pyridin-3-ylamine

To a solution of (RS)-2-[1-(4-methoxy-benzyl)-pyrrolidin-3-yl]-5-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



a) (R)-2-(4-Bronophenyl)norpholine: The enantioners of

(RS) - 2- (4- brono- phenyl ) -norpholine (2.27 g, CAS-1131220-82-0) were

separ at edwoebnign76di8r al HPLC (col um: Chiral pak 1A, 8 x BeTmPROI®lon®As

n- hept ane/ et hanol (1:11) containing 0.1% DEA) affording: 20
(S)-2-(4-Brono-phenyl)-norpholine: col-Pected from7.6 mnto 9.4 mn. Yield
0.979g (42.9% with 97.4% ee (R)-2-(4-Brono-phenyl)-norpholine: collected
from 9.c8tafiis) viaShihg +1 ket wittedichlOroPRghdrd Sari%he Wittdie Vds éc%)c@ﬁréf&i B)vacuo to

(R - tert but 4- br omophenyl ) nmor phol i ne- 4- car boxyl at
(R)- 2- i e%sapm A PP ISP ETQ i 3-3H1 Pl Satigmine (532 mg, quant) as a

N, N-di i t 19 M, 29.7 mmol) in THF (60 mM) were
treat edécp?lgﬁoq%loﬁt y#@&?% gi@ar bdr?gte (6. 49 g, 29.7mmol). The reaction
mxture was stirred for 17 h at rt, concentrated in vacuo, diluted wth

et hyl i 2

sul f-at e ¥ £ ’ e etz i)
cryst akty -
5011/ 07T|6678Pcr}:r%g%%[?i{g%%%éﬁ%dlwlagfb%g% %xén?pl@&@ @fe? I%l)vgs)mg (RS) 6yql -(4-methoxy.

2 (4 br’o@mp)apyrydl)dmﬁphbpymbnﬂ@ y:lambmxystwdsbfdgskttambmtgl 36t d M5 (ISP): 344.1

L Cart areatmiabipT sl atby men gn dshisroinieic ASid4CASA LD ingead of (R)-
R)-tent *
i e R M R P e - ARG E o
1 1 nmol ) and Pd2(dba)3 (361 ny, 0 39 mmol) were dissolved under argon in

08 t fth sodiumtert-butoxide
s MR %%Bza%m irred at 90C for 18 h.

The yeIIfocW\gthafedwaluheﬁdf(M) AcKlotty-Bl- YeR pl - - ﬂnuﬂledy byt elriegiden-§-500pyrdin-3c 0ol ed
to 10 rt and extracted twice with water. The organic Ia){er was separ at ed,

dried oViebenragidsesingishiaipmsthenatld mbst 8¢ rareadded soaucatally myidieg ®Poduct
di Ly f f t
R K e A R B L N

si | 1xagdiile shifitgowdbdanehind acetighte The pixme)wasThen cowtntrect! andceonekhe r at ed
fractions,were suspended in hex stl filtered, off andf

dri ed F?ﬁl‘iﬂedﬁa%}a]éfii’glp ingligxane & B adgvaterd9 /oﬂq'i TO%?’TOQ\?\P%‘?I}CBMW (1SP): 443.4
([ MFH hydirocHibrit R idtvedet a@dEdYa!nd%he( As@fthg aphervhidmePhoking-A-ecappoxyl e A

suspension of (R)-tert-butyl
2- (4-( dﬁq@hemmlmtmwseuh@amqicx) Pheowl tymperptued ambqubnclaaddyaddaion ofBatyratdBagp

D001 T b B RSt T8 pli e ke B e W i e e )

was)(f i |cbﬁibﬁféd@@§hn€@;51ﬁ§é‘st\£/@&@ﬁed @ sbemhiugpvesaidl nedntekd in vethyThacet at e
and water. The organi c hase was extracte ngvl ce with 0.5M HC1. The

conbi naesidususIHIEd D %ﬁ@ommﬁm (g tute 2%%@42&@@ Ssnartiss geadiantii ce wi t h

di chl o r . | fate,

i1 ter daPang AersaraRt A8LE B350 HERg R E B RERISR N T sh)
279. 1 (plyNttidl 3-y))-beBZargile (18 mg, 8%) as an orange gurn. MS (ISP): 304.1 ([ {Y’CI3M+H]"), 302.1
(R) - 6-Chlor o- N- (4- (nor phol i n-2-yl ) phenyl ) ni coti nam de hydrochl oride The
title iMdHids obt ai ned i n anal ogy to Exanple 29 using (R -tert-butyl
2-( am nophenyl ) nor phol i ne- 4- car Ry }Hﬁ %nst ead of (RS)-tert-butyl

3- (4- am nophenyl ) pyrrol i di nel-carboxy chl oro-nicotinic acid

( CAS- 5326(R9-BI'rifhwreadthyl- p@ﬁ)in&-pharbpb;pliomldmnanmq)MdlinagquﬂtényBﬁmiﬂnst ead
of TBTU (17 h at rt). Wite solid g} 318.1 ([MHH ).

Exanpl e 208 (S)-6-Chl oro-N(4- (rmrﬂ%g'l" -d§I ) phenyl ) ni coti nam de

hydr ochl ori de
N
XOYH
N
o \©\[o
J
H

a) (RS)-tert-Butyl 2-(4-bromophenyl)morpholine-4-carboxylate




WD 2011/ 076678PCT/ EP2010/ 070045 - 124- a)

(S)-2-(4-Bronmophenyl) nor phol i ne: The enantioners of

(RS) - 2- ( 4wbnonm7pdreny|l ) - mor phol i ne (2.27 g, CAS- 1131220P8ZAPR01MRIE@®45
separated using chiral HPLC (colum: Chiralpak 1A, 8 x 32 cm el uent:

n- hept ane/ et hanol (1:11) 5 contai ni ng-87-1% DEA) af f or di ng:
(S)-2-(4-Brono-phenyl)-norpholine: collected from7.6 mnto 9.4 mn. Yield
0.97g (P2 9cdwblubiol 6f ARS L - ﬁ@@roﬁo(pﬁm@qpm iny ().00rer OASIg3885-784l) e THE
from9.8 mnto 13.9 mn Yield 0.99 43.69% with 97.4% ee 10 b?

(S) - t eld2 Bk yereadded seauensigHE %N)%@ptﬁmheﬂ@lmeﬁf%%&ml)a%né -di-tert-buty

S) - 2- h .
NN o SR @R ahe TR ARG G Sfecictporh JdmRMS AP b Doy ver e
t r eat edvasicbhceliratedrit vdmwb)ahd thecasibonaheprdBdIdygeo 18 cimonla)agrathe (B&act i on
oty A e ORGSR B et e ragoahehe DRorBis e et Sy er
magnesi !H@b%ubi%s §s a Edll)ﬁﬁés@gﬂalﬂ@ (EQCEN 5 gt{@@émmggum ey EﬂﬁH’]ﬁ)t eri al

was crysta |ze from hexane to afford 4 (S)-tert-butyl

2- ( 4- br28ROphEN} Mrdi{6hBkl he28s- cdk BBMIaii« 8] an of f-white solid. Ms (ISP):
344.1 ([MH '). 20 c) (5)-tert-butyl

2- (4- (di phenyl net hyl eneam no) phenyl ) nor phol i ne- 4- car boxyl at e:

(5) -t enh (RYLYI(43¢4- ZIFnhﬁ&%H{%ﬂﬁf'I%Wiﬂﬁé&h&kbd?&ﬂ%rﬁiﬁép‘@h%ﬁlvﬁtﬁomz1iﬂe-4137 nmol ),
di phenyl net hani m ne (29 g, 27.6 m 165 mmol), BINAP (6.41 g, 10.3 mmol)
andqudxeﬁhéyl&{@_@t_@&M@m mol ) were dissolved under Argon in dry and

d t A i t -but 9X] .5 0,
192" et St u GRS G CEL oMo RERb SIS Bk, ©
yel | OW/SbﬂirﬁMGrdrml(i}illI@/ﬁdfﬂeﬁ-WrBOMﬁ adidl auhigel (38% g t(OASQIZMS( §€9),thgsiuraool ed to
rt and extracted tw c ter. The organic | ayer was separated, dried

over m&BIesHE &?%%mgh%Naﬁan@bﬂé@ﬁ%epa@@amer{O\%é% andreppperidedide (Re) Was
di |
I ut te h@(l?)g@l)rl%ndg%aﬁg% A ngs ? egllle(lt;i C‘g dw£§ IJF]etaFerdeiﬁi a%&m%@??b@g ({0 an

orange so romat ogr aphy
si | 1xxadeD,"C208A &t Tiyd moematvm/shkmt@n& M. to Téuen tmmjmratett fiheled dnoeglt ¢ccditcedhd the

f t WO 2011/ 076678 EP2010/ 070 ded
St 1 edTFBF ey CRICRER Rt Aty UMY O ShroPS QAT (A g
(89% yeldiqw I%kdng/EtUﬁcf {o3he (Bh- %44&[5%1'1-[[101'0)[116‘[1%)1 Pyl & Earj%ﬁﬁd amino]-

2- (4- am nophenyl ) nmor phol i ne- 4- car boxyl a suspensi on of

(5) - t erpheiyd} yorphqlime{4déqubeyyic metdHyit-dntd nstanBph ergy B Y rph olhitn e lid. S HIGXY! at e

(54.1 g, ' f e (116 g, 1.83 nmol) and Pd/C 5% (6.5 g,
3. 06 %P%@%@ngmg@@%@% stirred at 60C for 2 h. The reaction
m xgure was filtered and concentrated. The residue was di ssol ved in ethyl
acetate and wat er. The organl cﬁghase was extracted twice with 0.5 M ag.

¢ (B2 lndlyormapslanlp ypH e ca,xb@)whlmeidf(ﬂpmomh@lmﬁwlﬁnhenvl)‘rarmdﬁm and
extract W|th di chl or omet hane. The or gani ¢ phases were dried over
rragnem@%ggmgﬁg‘?e, filtered and dried in vacuo, to yield 31.95 g off-white
sol i d. T& §tirSR)solu?iéf of (K MEKH-[(S-trifluoromethyl-pyridine-2-carbonyl)-amino]-phenyl} -

morpholine-4-carboxylic acid tert-butyl ester (360 mg) in THF (3 ml) was added dropwise a

25 solution of hydrogen chloride in 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 ([M+H]").

30

Example 142
(RS)- 4-Chloro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide hydrochloride



e) (S)-6-chloro-N-(4-(norpholin-2-yl)phenyl)nicotinam de hydrochloride 15
The title conmpound was obtained in anal ogy to Exanple 29 using
(5)-tert-wotzgl/@6474- am nophenyl ) nor phol i ne- 4- car boxyl alP€T/EP2010/070045
(CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

am nophenyl ) pyrrolidi ne-I-carboxyl at e,-98- chl oro-ni cotinic acid
(CAS-5326-23-8) instead of (R)- 2-phenyl propionic acid and HBTU i nst ead of
TBTU (17h at rt). Wiite solid. M5 (ISP): 318.1 H '). 20Exanple 209
(RS) - 3-chl oro- N-(4- (nmorpholin-2-yl)phenryN ben ‘de hydrochl oride C

The title conpound was obt ai neg+4 allogy to Exanpl e 29 using
(RS)-tertbutyl 2-(4-am nopheny rpﬂoline-4-carboxylate (CAS-1002726- 96- 6)
i nstead of 25 (RS)-tert-but\” 3=T74-am nophenyl ) pyrrolidi ne-1-carboxyl ate,

not ead 1o e i, fa; SREE naldBl - ERAIKf RO, 2R FryEibubiilie-15
B e (b s <
Tl cotpetR R omd ora OUPRRRY oy 6 oSBT A TP HRST a0 buty)
2- (45 0] H) mor phol i ne- 4- car boxyl ate (CAS-1002726-96-6) instead of
(RS) tgpg bE?ﬁ@MéD

- - y | -

(4- am nophenyl ) pyrrolidine-I|-carboxyl at e,
5-chloronicotinic acid instead of ERpniplohéhyl propionic acid and HBTU

il.géz(g?rgl gf 2I?T%Ré%l}ﬁﬁ-t@yrd)g-mo\ll\[y)]fl(gllen-i-%fll-ipﬂén}wﬁbglllzsaﬁ)l)liiie %%fﬁi'olchurl eH] )

4-((4-(4-(norpholin-2-yl)phenyd anoyl ) phenoxy) net hyl ) benzoat e
hydr ochl ori de a) (RS)-tert- I

H
2-(4-(4-(4- (et hoxycar bonyl ) benz Xy B i do) phenyl ) nor phol i ne-4- 15
carboxylate: (RS)-tert-butyl 0 )
2-(4-(4-hydroxybenzanido)phenyl)nnrpholine-4-ca£poxylate (100 ng, 0.25
mol , exanpl e 199a), nmethyl 4-(brononethyl)bengoate (129 ngy, 0.565 mmol),
pot assi um car bonate (78 ng, 0.565 mmol) and pot'assiumiodide (6.2 ng, 0.037

mmol r.e: j i i i spensi on.
The. | cade i QBRpBER Whe iEfiEd Ahalobyilh bdrhi91{Pudns KRNy oD, O

m xtur eéravaspleopdentphatied4icarboagla, (cgomilec 26T wvnstbadalt(BS )-aardbetyt 2-66t ed wit h
di chl or onet hane, (3 . The qrganic | rs re dr, Ver nesj um sul fate
Cnd core R AR gu D ln ca R e Y e ar e (AT a e o TRHE RSO,

15 i i . - I J X idef : : h 7 y

{11t o B B M e N D By P H L,
2011/ 028828PCICIEMRGIIOY. 070045 - 127- b) (RS)- Met hyl

4- 44- (4- (nor phol i n-2-yl ) phenyl carb I oxy) nmet hyl ) benzoat e
hydr ochl ori de: %ﬁBXHﬁEPﬁp

15 4-Chloro-N-((S)-4-morpholin-2-yl-phenyl)-benzamide hydrochloride

° ©""E;J

The title compound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-

bromophenyl)morpholine-4-carboxylate (example 208b) instead of (RS)-tert-butyl 2-(4-
bromophenyl)morpholine-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 ([{CyM+H]H.
Example 145
(RS)-4-Chloro-N-[4-(pyrrolidin-3-yloxymethyl)-phenyl]-benzamide hydrochloride



The title conpound was obtained in anal ogy to Exanple 29 (step b) starting
from(RS)-tert-butyl

2- (4- (4- (Wwo(atdiessgcar bonyl ) benzyl oxy) benzam do) phenyl ) romredionesods car boxy
late. 5 Wiite solid. M5 (ISP): 447.2 ([MtH ).

-99.

Exanpl e 212
(RS)-4-((4-(4-(norpholin-2-yl)phenyl car banoyl ) phenoxy) net hyl ) benzoi ¢ acid
hydrochl oride 10 HO (RS)- Mat hyt~4-44-(4-(norpho lin-2-yl)p henylcarb ano
yl)p heno xy)met hyl )benzo ate R QC e (40 , 0.083 nmol, exanple
211) was suspended in THF (1 n)~and ne 25 n) and 1 M aq. LiOH

(0.207 m, 0.207 mvl) was added. The sol ution Nwas stirred for 17 h at

rt, concentrated in vacuo, suspended in water (2 n1) and acidified with 1 M
aq. Hc{w(R@A3AAMhmﬂ&hmuv@a§LmﬂnﬂEWHﬂLﬁmﬁow&wawdﬁ%thﬁﬂﬁﬁwh|gh vacuum to

{:le) dwe%%hfﬁ)lm&o% (ﬁg I3d(4 Mo %L@D XOijj'%;rrghcqlllM lﬂarbo)xyhgéag%r? b&tﬁsester (70 mg,
2- ﬁhhombﬁ%i(mﬁﬁ4a@nnnphﬁMumoﬂﬁwhmphﬁmﬁhabmﬁmdmni&phanﬁ¥WQME%zuamg)The

20 r r RS- tert t 3 ro-4-

( me%/fh ogﬁlé%ﬁ?%{ffﬁ%t)rme\ﬁg&ry)% Hﬁ%ﬁﬁea&&}fﬁu 946)%&1&9%111. f%c&hﬁag HdeyPpiadyst was

E Rg%) tngﬂtteré?ilﬁfy Lndzth(e ‘ht?ef’ce Kléég E%&Pﬁé& a1k ARSI WRE PN brkAd Poxyl ate
3-chl orci)ma(tmm@m umpgam/ﬁmqy |gmimm) to g ((RS()GA(S-arﬁlﬁG 128280%3) (242 Ny,

I 88 %F%’ld b b 858 b b0y @S s 527 368 i e B s N ™"

di chl oy %Qﬁqmi) to give a blue suspension. The reactlon m xture was
stirre for 40 filtered through celite and concentrated. The residue was
di sEbl ved i n di chl or onet hane, absor bed on Si 02 and chromat ographed (20 g

silica,ge lfad|@% Ho L? q@ col orl ess

anorphc“'

2-chl 0%4nlé%oﬁ1@oﬁﬁmw@@@éthlﬂe@nﬂdn)awg9w bzaamklarmylhlh@Iogspxs(maﬁﬂ@a&@yloxy)
hydrochl oride: The title conmpound was obtained in an gy to exanple 29
(Step Wyrelidingilnggraxyhis prdyert éﬁyi egertipytead of (RS)-tert-buty! 3 (

2 g TES PN RLE NGB R AT A PP Ryt e <

15 2-phenylpropionic acid. Off-white solid. MS (ISP): 333.1 ([{*’CI}M+H]"), 331.1
([{PCM+H]).

-’
o—

Example 146
(RS)-4-Chloro-2-fluoro-N-(4-morpholin-2-yl-phenyl)-benzamide hydrochloride

s
- ©T;J

20  The title compound was obtained in analogy to example 141 using 4-chloro-2-fluoro-benzamide
(CAS 104326-93-4) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid.
MS (ISP): 337.3 ([{’ClyM+H]Y), 335.3 ([{>CIM+H]").

Example 147
25 (RS)-3,4-Dichloro-N-(4-morpholin-2-yl-phenyl)-benzamide hydrochloride



(RS)- 4-Cycl opropyl met hoxy- N- (4- nor phol i n- 2-yl - phenyl ) - benzam de

hydr ochl oride 15 A c) a) (RS)- tert-butyl

2- (4- (4- (woahoprreqgl net hoxy) benzam do) phenyl ) nor phol i neP¢TERRMI0N0Y00a% €:
(RS)-tert-butyl 2-(4-(4-hydroxybenzam do)phenyl) nor phol i ne-4-carboxyl at e
(60 ng, 0.15 mmol, Exanple 199a), (bredrethyl)cycl opropane (47 ng, 0.339
nmol ), potassium carbonate (47 ng, 0.339 mmol) and potassiumiodide (3.7
ng, 0.023 mol) were conbi ned i pha~acetone (4 m) to 20 give a |ight brown
suspensi on. The reaction nixtureggﬂ. SH |rred at 60C for 17 h. The crude

reaction mxture was concentra&ed™in ec combi ned wi th water and
extracted with dichl oronethane (3x). © he 53 | ayers were dried over

magnesi um sul fate and concentrated in vacuo crude mat eri al was
conbined with nethanol (5 m), stirred for nutes and filtered off, to
yield 48 ng white solid. M5 (ISP): 453.3 ([NHFT . 25 Db) (RS)-

4- Cycl %%Qi@bé'cﬂﬁfpb@ﬁ‘cyw% &lﬂaﬁ’f@d Mald@y%@ }éJ(efn%lg Mﬂhmﬁg leadﬁbﬂgrd]bféi{z%Mec{UA@e

The title conpound was obtained in analogy to exanple 29 (Step b) starting
from ( R€YO- SBék)tl.nmg@cyq)f S-trifluoromethyl-pyridine-2-carboxylic acid armde White solid. MS

i 1o, BRI AR DS T PO R SRR TSt 2o 2 e

(RS)5 2- Chl or 0- 4- (4- (4- (nor phol i n-2-yl') phenyl car banoyl ) phenoxy) benzoi ¢ aci d
hydrochloride 5 The title conmpound was obtained in anal ogy to Exanple 212

using (RS)-methyl 44(444- Example 148

h ide.
6%”?[2 g{}f@ d@ cﬁ@-@k@ﬁdlﬁgg c%gﬂeﬁ :}?W@%@Mi&-ﬁg%Réﬁﬁ)-t}%?deoﬁ}mr%ﬁlﬂ?ide
10( RS) - 4- ( Met hyl t hi 0) - N- (4- (6t n- 2-yl ) phenyl ) benzam de hydrochl ori de |

The title compound was obtai ned {n | naHogy to Exanpl e 29 using
(RS)-tert-butyl 2-(4- aninophenyl - 4-carboxyl ate
(CAS-1002726-96-6) instead of (RS)-tert- 8<(4- 15

am nophenyl ) pyrrolidine-1|-carboxyl ate, 4-(nethylfhio)benzoic acid instead
of (R)-2- phenyl propionic acid and HBTU inste o of TBTU (17h at rt). Wite
solid. M5 (I1SP): 329.1 ([MtH '). Example 217 (RS) -

2- Met hyitte htle4o pB iR ebd Sbtdnyd Phamyh b Bkagslt 84 #usias BT $rid@bydr ochl ori de

10 carboxylic acid amide (CAS 370104-72-6) instead of 5-trifluoromethyl-pyridine-2-carboxylic
acid amide. Off-white solid. MS (ISP): 320.1 ([{*’CI}M+H]"), 318.2 ([{"CLyM+H]").

Example 149
(RS)-4-Chloro-N-(4-pyrrolidin-3-ylmethyl-phenyl)-benzamide hydrochloride

cl
H
\©\'(N
F T o

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 ([ {’C3M+H]"), 315.1 ([{P’Cl}M+H]").

15

20 Example 150
3,4-Dichloro-N-((R)-4-piperidin-3-yl-phenyl)-benzamide hydrochloride

Cl
H
N
CI:©\'(
(0]
N
H



H The title conpound was obtained in anal ogy to Exanple 141 using 2-

nmet hyl t hi azo | e-4- car boxam de (CAS-31825-95-3) instead of 5

-trifl uorwoebtd7eqrgri di ne2- carboxylic acid am de. -13 @CcTN®Réoxw®asi d. NS
(I1SP): 304.2 ([MtH '). Exanple 218

(RS) - 2- Chl or o- N- (4- (nor phol i n-2-yl ) phelyl) i soni coti nam de hydrochloride 5
Cl The title conmpound was obtained in anal ogy to Exanple 29 using

(RS) - t g (RYuéry-Bulyl G- SHIAGNYip }idih §1 Qat ity tht C&N(BPxH-BUE/1 3-(4-
(CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

am nop ridingsl jcarbgxplatey| at e, 2- chi oroi sonicotinic acid instead of

lengenhepyliniperid
R) - 2- QR G ACH 6 3R L nstea:of | TBTY. e Wi t e

g Ol)i & Tﬁ}% e?%@ﬁ#e@g%d@j (tfnwmy‘ﬁ'sii_ﬂ!%@go}%egﬂ%&%ﬂ 1-ERbYx 6o & Oas
(RS) - 5,885 D% M0-0) wei-sefarbrednping china ZHYLY ftdunyth ) Ghicxopaknabi fle Soyrebihor i de C
i ahallgy it ST OIS 15 VRPN IB BTy oping” T e OO AIeS
am nophenyk ) ERIMIII-MRaAibBhORNIRE B GASHBARAAC B> 955 B nikhfiaRd of
(RS)-tert-pbutyl 3=(4- am nophényl) pyrrolidine-T-car b%xyl ate,
5, 6- di Retantionitiont A2 eimci d i nstead of (R)-2- phenyl propionic acid anld HBTU
nst eag o TETHL (1, 8t dhen WiihSict LA sl LSR5 SR8 2R ([MFH 7).
Exarrpl € ZZU ( RS)

4- ( 2- CRpRiBB el 88 elr oxy- 2- net hyl - pr opoxy) - N- (4- nor phol i n- 2-yl -
phelnall) - benzam de

(b) 3.4-Dichloro-N-((R)-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-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and 3,4-dichlorobenzoic acid (CAS 51-44-5) instead of

15 (R)-2-phenylpropionic acid. White solid. MS (ISP): 353.2 ([{’CL}M+H]"), 351.3
([7CP’CLYM+H]Y), 349.2 ([{°CLIM+H]).

Example 151
(R)-3-Chloro-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

H
N
CIQ\'(
(0]
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 (ISP): 317.3 ([{*’CI}M+H]"), 315.1
25 ([{PClyM+H].
Example 152
3,4-Dichloro-N-((S)-4-piperidin-3-yl-phenyl)-benzamide hydrochloride



WO 2011/ 076678PCT/ EP2010/ 070045 -13 1- The title conmpound was obtained in
anal ogy to Exanple 214 using 3-brononet hyl-3- nethyl oxet ane

( CAS- 78385026119)76478st ead of (brononet hyl ) cycl opropane. WiTtEP2&10/l07@45 VS
(1SP): 419.2 ([MtH '). 5Exanple 221

(RS) -2, 6-Di chl oro- N- (4- (nor phol i n-2-yt)0@henyl )i soni coti nam de hydrochl ori de

Cl The title conmpound was obtained in anal ogy to Exanple 29 using
(RS)-tert-butyl 2-(4- 10 amn ) nor phol i ne- 4- car boxyl at e
(CAS-1002726-96-6) instead of (R erfi-butyl 3-(4-

am nophenyl ) pyrrolidi ne-1|-car bdxylat di chl oroi sonicotinic acid

(CAS-5398-44-7) instead of (R)-2-phertyl propt-onrg aci d and HBTU i nst ead of
TBTU. Wiite solid. M5 (I1SP): 352.3 ([ MtH| ').ﬁgzanple 222

15(RS) - N- (4- (Mor phol i n-2-yl ) pheny1) - 6- (2, 2, 2-tK7 fl uor oet hoxy) ni coti nam de
hydrochloride F F>l,..,, ONHN O The title conpound was obtained in
anal ogyrheaitlexampben®@asishthiged RYnatog/tte bxtinyple 29 @ding 28)-tert-butyl 3-(4- f

am nophenyl ) nor phol i ne- 4- car boxyl at e ( CAS-1002726-96-6) instead o

(RS) - t értheyylnipgr -mea}ﬁ%@ﬁmélﬁ{ﬂ (PRRR'S II?%H% estead of (RS kiartabutyl 3-?4-

6- (2, 2,258 1] hoxyi)_pi el iady; 7 s tisad,

(R -2 T Bl e 7P e Oty (G5 SL D RAGRY
sol id. (RB2(ihsP)lpropémiciddidaWhite solidedfgl ) 2832 ([{'Cl3M+H]"), 351.3

25(F§-Rtéﬁﬁggﬁ?ﬁﬁ&ﬂLﬂ3§§¥kthﬁﬂ%iﬁjgj(2,2,2-trif|uoroethoxy)nicotinanide

hydr oc

Example 153
(S)-3-Chloro-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

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 3-chlorobenzoic acid (CAS 535-80-8) instead of
(R)-2-phenylpropionic acid. White solid. MS (ISP): 317.2 ([ {*’CI}M+H]"), 315.2
15 ([{PCiyM+H].
Example 154
(RS)-3,4-Dichloro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide hydrochloride

Q N
N
H

cl
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) instead of (RS)-3-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester and 3,4-dichlorobenzoic acid (CAS 51-44-5) instead of 4-
chlorobenzoic acid. Off-white solid. MS (ISP): 367.1 ([{’Cl}M+H]"), 365.2
([{7CrPCl YM+H]Y), 363.2 ([{°CLIM+H] ).

25



WO 2011/ 076678PCT/ EP2010/ 070045 -132- F FIH N The title conpound was
obtained in analogy to exanple 29 using (R)-tert-butyl 3-(4-

am nophenybypipgsizdi ne- | - car boxyl at e (exanpl e 150a) i nstPeadPed10/070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and
6(2,2,2-trifluoroethoxy)nicotinic aci dl03€AS 5 175204-90-7) i nstead of

(R) - 2- phenyl propionic acid. Wite solid. M5 (1SP): 380.3 ([ MtH Exanple 224
(S)-N-(4-(Piperidin-3-yl)phenyl)-6Hxdample145i f | uoroet hoxy) ni coti nam de
hydrochl oride 10 The title conpound was obtained in anal ogy to exanple 29
usi ng (st)liﬁ)éH‘lﬁ%rE’yrr@d(m%ywmdbnbﬁwllyﬂﬁt'aﬂﬂpmm@hyl-bwzaeu% hydrochlexids| e
150a) instead of (RS)-tert-butyl 3-(4-

am nophenyl ) pyrrolidi ne-I-carboxyl ate ane 6(2, 2{2-tri fl uoroet hoxy)ni cotinic
acid (CAS 175204-90-7) instead of (R)-2 Enylprdpi onic acid. Wite solid.
M5 (I1SP): 380.3 ([ M+H| 15Ex§ 25 N

(S)-3-Chloro-4-methyl -N-(4-(F dinﬁ3-yl)phenyl)benzanide hydr ochl ori de
The title conmpound was obtalmed in anal ogy to exanple 29 using
(5)-tert-butyl 3-(4- am nophenyl)pi peridine-I-carboxyl ate (exanpl e 150a)

i nst ead NsftiticRaMPPURG WhyeRfpingd (H&HaBD@YAW%%@AW YHye ﬁ%ﬁg)'%iif‘?f@lﬂl'PwPB@Q%lat e

and 3- -4 Vi = i i 2585162 L_ﬁﬁﬁ@_ idine-1-
(R 52 %ﬁ%’ﬁ&?& %%?Ee?ﬁ ﬂéutgﬁ%’? G eﬁg%slc?(ggssﬂ[}g%? ? gfpﬁs)sgl. 3 F 3%’1&‘*\% 329. 4
([ { 35CThitokflic il ROEGUtOIEBET BRCH(ERROIENATNIPRzo it 38id (EXDHI5e2422pinstead of 4-
(9 - Chlofansic aeid” Wi soiPAVRTTSE) 36333 {IMPAEYY! ) benzam de hydrochloride
Example 156
10 (RS)-4-Fluoro-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide hydrochloride

o N
@* H
N
H
F

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-ethyl)-phenyl]-benzamide

e N
N
H

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 solid. MS (ISP): 331.2 ([ {’Cl}M+H]"), 329.3 ([{’CI}M+H]).

25 Example 158
(RS)-4-Ethoxy-N-[4-(2-pyrrolidin-2-yl-ethyl)-phenyl]-benzamide hydrochloride



H The title conpound was obtained in anal ogy to exanple 29 using
(S)-tert-butyl 3-(4- 5 am nophenyl) pi peri di ne-|-carboxyl ate (exanpl e 150a)
i nst ead oVO(RB)076@8t - but yl 3-(4- am nophenyl) pyrroli di necrmarariboxokst e and
4-chl oro- 3-net hyl - benzoic acid (CAS 7697-29-2) instead of

(R) - 2- phenyl propionic acid. Wiite sol tld4-M5 (1SP): 331.3 ([{37CL}M+H '),
329.4 ([{35C1}M+H] '). Exanple 227

10(S) - 3, 4-Di met hyl - N- (4- (pi peri di n-3-yl) phenyl )b am de hydrochloride N
H The title corrpound was obt ai ned |noan npl e 29 using
(5)-tert-butyl 3-(4- am nophenyl pa -1 - car boxyl ate (exanple 150a)
instead of (RS)-tert-butyl }\(4 i ndfbhenyl )pyrrolidine-I|-carboxylate and
3, 4-di net hyl - benzoic acid (CAS 619-04-5) instead 15 of

(R) - 2- phenyl. QB&Bbﬁ)ﬁH Ga @bt én%lo%?lti) gxarﬁﬁe (1b§ﬁgihg agg)-ﬁl-fémgbrr'o?idingﬁ@”pl €

228
(RS) - 4-cafbdxMad deyd axeban-c3tcy I(()?HStthmmNSﬁ ths{ead b P(RB )i Hazmyl-p pielidihg-benzam de

o 9 H28, T i e Earbound, v bl p e L gl gy 1 B, 14 a1

(brosm%ﬁfo'i‘é/ﬂe)&éﬁ‘é'aé’iﬁr Wﬁfbeso%dmzmﬁ'@) 103 eqw ¥H1 JFA at -10 Cin
di chl oronet hane (1 for the de rotectlon step. Wiite solid. M5 (I SP):

383.2 ([MrH ") V\D 2011/ 076678PCT/ EP2010/ 070045 -134- Exanple 229
(R)-4-Chl oro-2-fluoro-N-(4-(nor pho(lguén- Z%L henyl ) benzam de hydrochl ori de
Cl The title conmpound was obtain ampl ogy to exanple 141 using
(R)-tert-butyl (Rs§4-Chiobs- @Mhiﬂl@r fkh ;abénﬁﬁla@wh%cm&fd@wple 207b)

i nst ead of (RS) tert-butyl br onophenyl ) mor phol i né- 4- car boxyl ate and
4-chl oro- 2-fl uor o- benzam de ( 326 93-4) instead of
5-trifluoronethyl-pyridine-2-car 'd am de. Wiite solid. M5 (ISP):
337.1 ([{37C1} M+rH] 335.1 ([{35C1} M+H] e 230

10( S) - 4- Chl or o- 2- f | uor o- N- ( 4- ( nor phol9 enyl ) benzam de hydrochl ori de
c

10 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 2-(4-
aminophenyl)-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 ([ {’"CI}M+H]"), 315.1 ([{’CL}M+H]").

15 Example 160
(RS)-5-Chloro-pyrazine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide hydrochloride

Cl /N
T
=~ N
N \©\Ej
(0]
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 5-chloro-pyrazine-2-carboxylic acid (CAS 36070-
80-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 319.2 ([ {’Cl}M+H] ),
317.2 ([{CyM+H]H.

Example 161
(R)-6-Chloro-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride



The title conpound was obtained in anal ogy to exanple 141 using
(5)-tert-butyl 2-(4- bronophenyl) norpholine-4-carboxyl ate (exanpl e 208b)

i nst ead oVO(RB)076@8t - but yl 2-(4- bronophenyl) nor phol i neP¢TERRMONYl0at € and
4-chl oro- 2-fl uoro- benzam de (CAS 104326-93-4) 15 instead of
5-trifluoronethyl -pyridine-2-carboxyl iid3acid am de. White solid. M5 (ISP):
320.1 ([{37C1}M+H 318.2 ([{35C1}MtH Exanple 231 (RS)-

N- (4- (Mor phol i n-2-yl ) phenyl) - < | t hi azol e- 5- car boxam de hydrochl ori de
20 WD 2011/ 076678PCT/ EP2010/ 07004% - #35- The title conpound was obt ai ned
in anal ogy to Exanple 29 using ( -fert yl 2-(4- am nophenyl ) nor pho

| i ne-4-carboxyl ate (CAS-1002726-96-6)° i nstead of (RS)-tert-butyl 3 -(4-
am nop henyl)pyrro lidine-I-carboxylate, 2-Pheny]-thiazo |e-5 -carboxylic
acid (CAS-10058-38-5) instead of (R)-2-phenyl propionic acid and HBTU
instead of TBTU (17 h at rt).Yellow solid. M (I SP): 366.1 ([MtH ).
Exanpl e'hd32le compound was obtained in analogy to example 29 using (R)-tert-butyl 3-(4-

éﬁsﬁyﬁ*@é&%{lﬁ“%eﬁr&ée ehoSyihid Ggamtpié | SO s of R Gr-bu] 208 ™ SR e

c I BExa si ng
( RS) - t ar tl obplqgf{w‘piknloglhgﬁ ﬁg&gﬁ yat§v§ﬁd gﬁgﬂ):rﬂ gfégh{glgfa@ﬁl @9&3 52 6EXRIPhSaPot!
(CAS 1(6&2—2%}6@ﬁp®plqmace®.d%ﬁte(s&® NIBI(ESPUL 3/418.2 ([{'CIyM+H]"), 316.2

3-(4- am{g%ﬂm%{ pyrrolidine-1-carboxyl ate, 6-(tetrahydro-2H pyran-4-

yl oxy) ¥ e A d (CAS- 886851-55-4) instead of (R)-2-phenyl propionic
acid and HBTU instead of TBTU (17 Igx@npid 162 White solid. M5 (1SP): 384.2
([MH "). 15 Exampl e 233 (RS)-

N- (4- ( Mor phol i §S)26-(IhlexieeNy(4)(pipepidémP+ylphenphricdtingmideaydiechlonide ochl or i de

NG
| H
N\ N
o \© O

N

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) instead of
(R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 318.2 ([{’’CI}M+H]"), 316.2
([{°ClyM+H]).

15 Example 163

(RS)-5-Chloro-N-(4-(pyrrolidin-3-yl)phenyl)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 ([{’ClyM+H]), 303.3 ([{PCLYM+H] ).
Example 164
(RS)-5-Chloro-N-(4-(2-(pyrrolidin-2-yl)ethyl)phenyl)pyrazine-2-carboxamide
hydrochloride



20The titl e conpound was obtained in analogy to Exanple 29 using (RS)-tert-
butyl 2-(4-am nophenyl) nor phol i ne-4-carboxyl ate (CAS-1002726-96-6) i nstead
of (RS)-twotetwtrgd783 - (4- am nop henyl ) pyrro |idi ne-I - carbo/Brgéiatneoss

2- phenyl thiazo | e-4- carboxylic acid (CAS- 7113-10-2) instead of

(R) - 2- phenyl propi onic acid and HBTU i nd¥ead of TBTU (17 h at rt). Wite
solid. M5 (ISP): 366.2 ([MH '). WD 2011/076678PCT/ EP2010/ 070045 -13 6-

Exanpl e 234 (S)-N-(4-(Piperidin-3-yl)phenyl)-3- i f1 uoronet hyl)benzam de
hydrochloride H The title conpoundowa n anal ogy to exanple 29
using (S)-tert-butyl 3-(4- 5 Hophe |per|dHne | - car boxyl ate (exanpl e

150a) instead of (RS)-tert-but I -(m-
anlnophenyl)pyrrolldlne I-ca$ Flate and 3- (trifluoronethyl)benzoic acid

(cAS 45]3‘23%%2% ﬂ}(? Wg alqleRa o an%??%y){o B}E&%Qplgrllb§ uﬁﬁg ?RS)V%' Ifcgr%lyﬁ %yrrghdm -1-

(1SP)
10('S) - 2afbéx@id wi@wmemgﬂyastewms (In7eE3- 9@48y1m§teyd1 bpmﬂ)yj Jaeel-piireledine-1-

hydrochlorlde he title conpound was, obtained in analogy to

exanpl Eahgxylg ngtestyblttélr@cst%a@w chlogorpyrgingTnerabRAY)is iapEr CAiStd70%8r boxy| at e

l. f e
gﬁfﬁ%ﬁ1@%&@3g?ﬁﬁnﬁpg?%8g|-casyhgg‘§¥€N§%QS§5( 3¢ %r %ﬁ%}gk§fg%%tlc acid
(CAS 12pfF }Bm}ms i nst ead of (R -2- phenylproplonlc acid. Wite solid. M5

(I1SP): 347.2 a {37Cl}M+H '), 345.2 g[{BSC MtH ') . Exanpl e 236
(S)-4-(Methylthio)-N-(4- (plperldln- yl ) benzam de hydrochl oride s 20

The title co Ir 8 tal
(5)-tert-butyl g 4@9%r??ﬁo(%h@ﬁ‘;'“’“lgrﬁz?f"’@?ﬁ@‘ﬁ"ﬁ‘??{?%‘x@f RYGHRNAS 1 50a)

i nstead of (RS)-tert-butyl nophenyl ) pyrrolidi ne-1-carboxyl ate and
4- (met hyl t hi 0) benzoic acid (CAS 2q5 48-6) instead of

(R) - 2- phenyl propionic acid. Of- %ﬁtﬁj\iéé:ISP) 327.3 ([M+H ).

10  The title compound was obtained in analogy to example 29 using 5-cyanopicolinic acid (CAS
53234-55-2) 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-yl)ethyl)phenyl)picolinamide hydrochloride

Q N
H
B
F/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) 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 (ISP): 314.2 ([M+H]").

20

15

Example 167
(R)-5-Chloro-N-(4-(piperidin-3-yl)phenyl)picolinamide hydrochloride



WD 2011/ 076678PCT/ EP2010/ 070045 -13 7- Exanple 237
(S) 4 (Ethyl thio)-N(4-(piperidin-3-yl)phenyl)benzam de hydrochl oride

. SWO208/076d48 The title conpound was obtained in amaraggomo7@xanpl e 29
u5| ng (S) tert-butyl 3-(4- 5 am nophenyl) pi peridi ne-1-carboxyl ate (exanple
150a) instead of (RS)-tert-butyl 3-(4-107-
am nophenyl ) pyrrolidi ne-1-carboxyl ate and 4-(ethylthio)benzoic acid (CAS
13205-49-7) instead of (R)-2- ropionic acid. Wite solid. M5 (ISP):
341.3 ([M+H '). Exanple 238 105t Chl or {§- pyr azi ne- 2- carboxyl i c acid
((S)-4-piperidin-3-yl-phenyl)-am dé ar oride c INI NO ---. N..--- H
The title conmpound was obtained in amal o anpl e 29 using
(5)-tert-butyl 3-(4- am nophenyl) pi peri di ne-I|-carboxyl ate (exanpl e 150a)
instead of (RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I-carboxylate and
5-chl oro- pyrazi ne-2-carboxylic acid (CAS 36070- 15 80-1) instead of
(R -2- ahenylbm}bﬁpﬁumm @asa@btdmed/\i!n dralopgltd ldxarﬁ@e eb Sking (R)I:Qarfzblgﬂzl{Bl@Cl} |\/+H—|]OI "),
317 2 ([{ 1} M+ e 239 5- or 0- pyrazi carboxylic aci

((R) -4 aﬁll?@:iie lkpleergdmephé xlatsi (awqa}erléwl%ﬁt?aé@r}@ﬁhtqﬂ -ty 3-(4-

aminophenyl)pyrrolidine-1-carboxylate and 5-chloro-picolinic acid (CAS 86873-60-1) instead of
5 (R)-2-phenylpropionic acid. White solid. MS (ISP): 318.2 ([ {’Cl}M+H]"), 316.1
([{PCM+H]).

Example 168
(S)-5-Chloro-N-(4-(piperidin-3-yl)phenyl)picolinamide hydrochloride

o ©’"’O

N

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 ([ {*’CI}M+H]"), 316.2
([{°ClyM+H]).

15 Example 169

(RS)-4-Chloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide hydrochloride

O
CI4©_<
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. White solid. MS (ISP): 345.2 ([ {'CL}M+H]"), 343.2
([{°ClyM+H]).
Example 170
(RS)-4-Fluoro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide hydrochloride



20 The title conmpound was obtained in anal ogy to exanple 29 using

(R -tert-butyl 3-(4- am nophenyl) pi peridi ne-1|-carboxyl ate (exanpl e 150a)

i nst ead oVO(RB)076@8t - but yl 3-(4- am nophenyl) pyrroli di necrmarariboxokst e and
5-chl oro- pyrazi ne- 2-carboxylic acid (CAS 36070- 80-1) instead of

(R) - 2-phenyl propionic acid. Wiite sol tld8-M5 (1SP): 319.2 ([{37CL}M+H '),
317.2 ([{35C1}M+H '). WD 2011/076678PCT/ EP2010/ 070045 -138- Exanpl e 240
(S)-4-chl orobenzyl 4-(piperidi -yl9 phenyl car bamat e hydrochl ori de

--..N..--- HThe title conpdu s\obyaed i n anal ogy to exanple 120
usi ng (S)-tert-butyl 3-(4- 5 am nopH-\ée-I -carboxyl ate (exanpl e
150a) instead of (RS)-tert-butyl 3-(4-

am nophenyl ) pyrrol i di ne | - car boxyl ate and (4- ch1 or ophenyl ) net hanol (CAS

873-76- iNns oli SP):

3471 2 E 4 YRR ARy SR BB e B Pyt 1EPL S ot fheritcl

10( RS) chkbpdylidividhet-brylZsier YOAS rnsmzﬁezmy ﬁmhd Bﬁ(‘RS)O} fd’iﬁﬁl gerblydinechl ori de
cnN 1,71 IN O The title conmpound, was obtained in anal ogy to Exanple 29

usi ng (CREPxYlEG eciGipriybutyl gster apgdhi B FRSYIYiIFasIA Ko AS B O A2 BrBESAA ¢ftde

CA 1 I f t 4- 15

gim n%;)p%g%%/ B}%&Fg%ﬁddﬁﬁ% (1;%%@@%& gﬁ %lellrlkrg)f(%]nzl |(noni cotinic acid

(CAS- 120800-52-4) instead of (R)-2-phenyl propionic acid and HBTU i nstead of
TBTU (17 h at rt). Wite solid. M5 ISFI?] 369.1 ([M+H '). Exanple 242

(S) - N-(4- (Pi peri di n-3-yl ) pheny1) - 6X¢#M ¢ LBk onet hyl ) ni cot i nami de

hydr ochl or i @&)-5-Chloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)picolinamide hydrochloride

O
7 N\
Cl
N

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-chlorobenzoic acid. Yellow solid. MS (ISP): 346.1 ([ {’CIyM+H]"), 344.2
([{°ClyM+H]).

15 Example 172

(RS)-5-Ethoxy-N-(4-(2-(pyrrolidin-2-yl)ethyl)phenyl)picolinamide hydrochloride

N
O M
\ N
| H

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-

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-yl)ethyl)phenyl)nicotinamide hydrochloride



-... N 20H The title conpound was obtained in anal ogy to exanple 29 using
(5)-tert-butyl 3-(4- am nophenyl) pi peridi ne-1-carboxyl ate (exanpl e 150a)

i nst ead oVO(CRB)076@8t - butyl 3-(4- WO 2011/ 076678PCT/ EP2@L0/MPZ004%00433 9O-

am nophenyl ) pyrrolidi ne-1-carboxylate and 6-(trifluoronethyl)nicotinic acid
(CAS 231291-22- 8) instead of (R)-2-phd8ylpropionic acid. Wite solid. M
(I1SP): 350.4 ([MtH] '). Exanple 243

5(S)-6-Met hyl - N- (4- (pi peridin- ) ppenyl ) ni coti nam de hydrochl ori de
No..... .. " HThe title com&lh‘@?%b fyed in anal ogy to exanple 29 using
(5)-tert-butyl 3-(4- am nophenyl) pi p%oxyl ate (exanpl e 150a)
instead of (RS)-tert-butyl 3-(4- am nophenyl)pyyrdlidine-|-carboxylate and
6- met hyl ni cotinic acid (CAS 3222-47-7) instead of 10 (R)-2-phenyl propionic

id. it lid. 1.SP) : , 296. M- ') . T

°S 6. Mt srBripBundFaddahed ffftbe ok 10t RPHES B2 ormykoiperidinesli e
/I H L&bghﬁliclt adid erchplisng ﬁ@asllgbgad-opg) iﬂ@teladilaf(léﬂb-i-ltbrﬁ?ya @licalﬁe-lllSi ng
o GRSt bk 1o 84 B AR ST r A ACAS DR LB A ntand
6- ( net hylst hi ' i.nj ' - - ' f 35 .

Cry 5t BEALMABIGBIOIE Aot (eSS HIIEY 320 94 (RIHATEN) 344 3 (L"ClMHT)
20Exanpl e 245

Example 174

(RS)-5-Chloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)pyrazine-2-carboxamide hydrochloride
0

N
CI_<1_=>_<H—< >—\ j
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
([{°ClyM+H]).

15 Example 175

(RS)-N-(4-(2-(Piperidin-2-yl)ethyl)phenyl)-4-(trifluoromethyl)benzamide hydrochloride

O
F3C—< :>—4
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 ((M+H]").

Example 176
(RS)-3,4-Dichloro-N-(4-(2-(piperidin-2-yl)ethyl)phenyl)benzamide hydrochloride



(RS) - 6- Et hoxy- N- (4- (nor phol i n-2-yl ) phenyl ) ni coti nam de hydrochl ori de o) (H
NN O WD 2011/ 076678PCT/ EP2010/ 070045 -140- The title compound was

obt ai ned wo 2anai7eqyg t o Exanpl e 29 using (RS)-tert-butyl PRT(E£2010/070045

am nophenyl ) nor pho |i ne-4-carboxyl ate (CAS-1002726-96-6) instead of
(RS)-tert-butyl 3 -(4- am nophenyl) pyeklFi di ne-1-carboxyl ate,

6- et hoxyni cotinic acid (CAS- 97455 65 7) instead of (R)-2-phenyl propionic

acid and HBTU i nstead of TBTU rt). Wiite solid. Ms (ISP): 5 328.3
([MH ). Exanple 246
(S)-3-(Ethylthio)-N(4- (plperl in-3-f enxam de The title conmpound

was obtained in analogy to exanple 29 u3|ng (5)x1grt-butyl 3-(4- 10
am nophenyl ) pi peri di ne-1| - car boxyl at e (exanple 1%0a) i nst ead of

RS) - t t -
87 ot i mdut v S ARG el 36 Sl S 34 GG PR BB iginsihomi
aci d. G@ﬂﬁu{; Ilcez&ﬁd galﬂtr-’fbut M s{er )\S 13463402{1Mﬂsﬂead bf(@g%@yzﬁ%mhdme 1-
15(S) - 5- Met plperl I ) phenyl ) pyr.azi ne- 2- car hoxani d
hydr oc wa@pm@ 1<|k|teﬁ tylest eruathl é i eiohenARisaciht G ad-44 rﬁ)aﬁw@g# 4o exanpl e

ut lpsp e 1 bpyeyhat anpl e
T 0(}5 :Eglso%@ag}&(ﬁya%ﬁsvﬂtutegsoﬁé %g@ﬁggm(@{ AV B V€379, £ T PeXTE AR +1f:
anlnopnéﬁyulﬁﬁfmbﬂﬁﬂlhe I-carboxylate and 5-net hyl - pyrazi ne- 2-carboxylic
acid (CAS 5521-55- 20 1) instead OE%§ henyl propi oni c acid. Yellow
solid. M5 (ISP): 297.4 ([MtH Hﬁﬁ% 2

hyoroehl or Je T G608 %JW%P'Z@%/‘%S%?&% AR i ednsauore o

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 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

FX/O
=

F |

H
N N
O \@[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 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]").

Example 179
(RS)-5-Ethoxy-pyridine-2-carboxylic acid (4-piperidin-3-yl-phenyl)-amide; hydrochloride



The title conmpound was obtained in anal ogy to exanple 29 using
(S)-tert-butyl 3-(4- am nophenyl) pi peridi ne-1-carboxyl ate (exanpl e 150a)

i nst ead oVO(RB)076@8t - but yl 3-(4- am nophenyl) pyrroli di necrmarariboxokst e and
5-(trifluoronethyl)pyrazi ne-2-carboxylic acid (CAS 5 1060814-50-7) instead
of (R)-2-phenyl propionic acid. Wite sdllid. M5 (1SP): 351.4 ([MH ).
Exanpl e 249 (RS)-N-(4-(Mrpholin-2-yl)phenyl)-2-phenyl oxazol e- 4- car boxam de

hydrochl oride 10 The title was obtained in anal ogy to Exanple 29
using (RS)-tert-butyl 2-(4- am nophenyl dorpho |ine-4- carbo xylate

(CAS-1002726-96-6) instead of (RS)-NerYy-b -(4- am nop henyl)pyrro

| i di ne-1-carboxyl ate, 2-phenylo xazo |@-4- ylic acid

(CAS- 23012-16-0) instead of (R)-2-phenyl propiopicjacid and HBTU i nstead of
TBTU (17 h at rt). White solid. M5 15 (I1SP): 35071 ([M+H '). Exanple 250
(S)-N-(4-(Pi peridin- 3-y| ) phenyl)-5-(2,2,2-trifl uoroethoxy)pyrazi ne-2-car box
am de hhdnolekbopba@d was obtained trankllod® td bmrhlblé ke usiopgpREptragyldc{4i ned in
anal ogy to xa |l e 29 using (5)-tert-but (4-

i o TGt B SRR CAS TSk destesy! of (RS bisar-yiy! 3-(-
(RS) - t gptis, %M}l) dm%”ﬂ 8&9 AL hRY 5! re‘éﬂdxg f@/ﬁd neQﬁEJ}B%lﬁta%da(@%s 98353-

5-(2,2,2-t oet hoxy i ne-2-carb Ic acid

20115’ 07)86538ﬁmd|§¥2&1-0#ﬁwﬁ)ﬁ114®p10maacu( CAS-Whifel8d- BE- A$P): 336.840MoH]").

(R) - 2-phenyl propionic acid. Wiite solid. M5 (ISP): 381.4 ([MtH '). Exanple
251 (S)-5-Brono- N (4-(piperidin-3-yl)phenyl)pyrazi ne-2-carboxam de
2,2,2-trifluoroacetate Br ...."./Example P80

(RS)-5-Fluoro-N-(4-(piperidin-3-yl)phenyl)picolinamide hydrochloride

=
\EE\[(H
x> N
N
o \O\Ej
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-
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
(RS)-4-Chloro-N-(5-(pyrrolidin-3-yl)pyridin-2-yl)benzamide hydrochloride

cl H
N/ \
o N=

N
H

(a) tert-Butyl 3-(6-aminopyridin-3-y1)-2,5-dihydro-1H-pyrrole-1-carboxylate

To a solution of 3-trifluoromethanesulfonyloxy-2,5-dihydro-pyrrole-1-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-yl)pyridin-2-amine (329 mg, CAS 827614-64-2),
tetrakis(triphenylphosphine)palladium(0) (14.4 mg) and water (200 ul). The reaction mixture
was heated to 70 °C and stirred for 16 h. The reaction mixture was poured into sat. aq. NaHCO3

25 solution and extracted with ether. The phases were separated and the organic layer was washed



..N.--- H The title conmpound was obtained in anal ogy to exanple 29 using
(5)-tert-butyl 3-(4- am nophenyl) pi peridi ne-1-carboxyl ate (exanpl e 150a)
i nst ead oVO(RB)076@8t - but yl 3-(4- am nophenyl) pyrroli di necrmarariboxokst e and
5- br ono- pyrazi ne- 2-carboxylic acid (CAS 876161- 05-6) instead of
(R) - 2-phenyl propionic acid. Wiite soltd2-M5 (1SP): 363.2 ([{81Br}M+H '),
10 361.2 ([{79Br}M+H '). Exanple 252
(S) - 6- Brignaat. Nrind;: theh peEd @\irdamzsb)trah@wﬁc)eﬁir@t@a imaug eT R Aude ﬁlaﬁeflhlu@macet ate

Br rHNNo --..N--- he | ¢ conpound was obtained in anal og
exanpl dupfed, by ﬁl@sb( @)rom@tpgrapby §,I|solgte( AlashsNH, from Separtis; gradient: 0% to 100%

am no o te
P AOADUBRTAE RS RRLEIIN S SR SOBRORN LRSSt hgpricn 3
6- br omyd)A2, Gahhyalm-lh{epﬂrc(l%aﬂ&kj&a%(sgj ngnd6t¥ads alightR)el1@wpbidy M8 ABPpni ¢
acid te soljd. SP): 2 81Br } Mi+ "), 360.2 79Br } M ).
Ex:an§p| & I%@s([% I éwg/ég(hw ‘(%%%()pi E)Eaii di n% 3-5? ) p%]enyl )bengc[iin' de }N ﬂThZa
title conpound vvas obtained in analogy to exanple 29 using (5)-tert-butyl
3-(4- am nophenyl )p| pe6r| di ne- | - car boxyl at e (exarrpl e 150a) i nst ead of
(RS)-té ity 4 Y i A ;12218 HDe

o SoPE R 5?1923 e, b%ﬁﬁ %‘é}i}d%g' g@?yt&pcy e Tl

295.2 (nﬁfy“iﬁllnethanol (12 ml) was added palladium on charcoal (10 %, 12 mg). The mixture was

10  stirred vigorously under an atmosphere of hydogen for 48 hours. The catalyst was filtered off
and the filtrate was evaporated to give (RS)-tert-butyl 3-(6-aminopyridin-3-yl)pyrrolidine-1-
carboxylate (167 mg, quant.) as a light yellow solid. MS (ISP): 264.2 ((M+H]"), 208.2 ((M+H-
C4Hs]).

(c) (RS)-4-Chloro-N-(5-(pyrrolidin-3-yl)pyridin-2-yl)benzamide hydrochloride

15 The title compound was obtained in analogy to example 29 using (RS)-tert-butyl 3-(6-
aminopyridin-3-yl)pyrrolidine-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 ([{’Cl}M+H]"), 302.3
([{°ClyM+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+H]").
25
Example 183
(RS)-4-Methoxy-N-(4-(pyrrolidin-3-yl)phenyl)benzamide hydrochloride



Exampl e 254

5ci s- (RS) - 4- Met hoxy- N- (4- (nor phol i n-2-yl ) phenyl ) cycl ohexanecar boxam de
hydr ochl owode11/0Thesti t| e conpound was obt ai ned i n anal og¢TiEP2E0ANPHE 29
using (RS)-tert-butyl 2-(4- 10 am nophenyl) norphol i ne-4-carboxyl ate

(CAS- 1002726-96-6) instead of (RS)-terktl3butyl 3-(4-

am nophenyl ) pyrrolidi ne-1-carboxyl ate, 4-nethoxycycl ohexanecarboxylic acid
cis/trans m xture (CAS- 95233-12<8.i nstead of (R)-2-phenyl propionic acid
and HBTU i nstead of TBTU (17h at . (%s/trans i soners were separated by
usi ng silicagel chromatography (heptane | acetate 1:1). Light brown
solid. M5 (ISP): 319.2 ([MH 15 0 Exanpl e 255
trans- (RS) - 4- Met hoxy- N- (4- (nmor phol i n- 2-yl ) phenyl) cycl ohexanecar boxam de
hydrochl oride 20 The title conpound was obtainBd in anal ogy to Exanple 29
using (RS)-tert-butyl 2-(4- am nophenyl)norpholine-4-carboxyl ate .

(CAS- 1 mlg_cgalpeyln({ Y3t eRiained inqualogyde exaspily 29 3sing 4-methoxybenzoic acid (CAS

A R (S et e
and HBTU instead of TBTU (17h at WO 2011/076678PCT/ EP2010/ 070045 - 144-

rt). Gs/trans isoners were separated %eusi ng silicagel chromatography
(hept ane/ ethyl acetate 1:1). WiteEXgmie 18k (1sp): 319.2 ([MH 7).

Exanpl e 256 5(S)-6 hQX Y- )] idi N P&belfw i Lnam de O
--.N..--- H The ti{@ghlgg%@?%ﬁd&gg%hgrﬂ%%%aﬂlana o‘%&%%ﬁgb(arrpl e 29 using
(5)-tert-butyl 3-(4- am nopheny { peridine-I|-carboxylate (exanple 150a)

i nstead of (RS)-tert-butyl 3-(4%bh yl)pyrrolidine-I|-carboxyl ate and
6- et hoxy-nicotinic acid (CAS 97455- gb- 7) stead 10 of

(R) - 2-phenyl propionic acid. Wite sdlidXx¥W SP) : 326.4 ([MtH] '). Exanple
257 (S)-5-(Methylthio)-N(4-(piperidin-3-yl) nyl ) pyr azi ne- 2- car boxam de

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 benzoic acid (CAS 65-85-0) instead of (R)-2-
phenylpropionic acid. White solid. MS (ISP): 281.3 ([M+H]").

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-

15

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+H]").
20
Example 186
(RS)-4-Methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride



SNI Nr O --...N.--" H15 The title conpound was obtained in anal ogy to
exanpl e 29 u3|ng (5)-tert-butyl 3-(4- am nophenyl) pi peridi ne-1-carboxyl ate
(exanpl e wBQal1/i7ae8ead of (RS)-tert-butyl 3-(4- PCT/EP2010/070045
am nophenyl ) pyrrolidine-1|-carboxyl ate and
5- (et hyl t hi 0) - pyrazi ne-2-car boxyl i ¢ alddd (CAS 1174322-69-0) instead of
(R) - 2- phenyl propionic acid. Wite solid. Ms (ISP): 329.4 ([MtH ').
20Exanpl e 258 0
(S)-2, 3-Di hydro- 1Hi nden- 2- y14 (
2,2,2-trifluoroacetate H .
in analogy to exanple 120 u3|ng (5) t ert -uty
am nophenyl ) pi peri di ne-| - car boxyl ate (exanpl e
(RS)-tert-butyl 3-(4- WD 2011/076678PCT/ EP2010
am nophenyl ) pyrrolidine-1|-carboxylate and 2-indanol (CAS 4254-29-9) instead
of 4- dhkoitlopbaipetidvagbdisained i 1n) a(a‘afo(g\yohb tearsle gd usivg (R;sﬁfé}t bd%%%lgs -B-([ M(;I—u ).
Exanple 259 5(9)-3-(Methylthio 4-(pi in yl)p enzam de

. Naminophen, ‘ﬁfépﬁtr}dtmeéa@eﬁrﬂéﬁ’%%é%ggig aPﬁédnst%d&ﬁéRébgyfiﬂrwt@%w e 29
u5|ng I ( I lnat |l e
1503) I(a%)slt éﬁ]gﬁyl?ﬂ%%hdﬁeelfgargﬁfﬁg Qﬁ%\x I PEHEDoREadia GERY YV 03I i FATR
anldbpmﬁmyﬁﬂmyﬂpmmmnnmand Gﬁ@WbMykﬂﬂekﬁh@SEDGméBNMMﬁH]O) benzoi ¢ acid (CAS
825-99-0) instead 10 of (R)-2-phenylpropionic acid. Of-white solid. M
(1SP): 327.3 ([MtH ).

ar|an 3-yl ) phenyl car bamat e
¥ The titl e conpound was obtai ned

< (4-
)a) i nstead of

Example 187
(RS)-4-Chloro-N-(5-(piperidin-3-yl)pyridin-2-yl)benzamide hydrochloride
Cl H
N— 7
Q\W )
o N=
N
H
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-dihydro-pyrrole-1-carboxylic acid
tert-butyl ester. Off-white solid. MS (ISP): 318.3 ([{*’CI}M+H]"), 316.2 ([{°CLYM+H]").

15 Example 188
(RS)-N-(4-(Morpholin-2-yl)phenyl)benzamide hydrochloride

Qs
° ©r;1

The title compound was obtained in analogy to example 141 using benzamide (CAS 55-21-0)
instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 283.3
20 ([M+H])).
Example 189
(RS)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride



Exampl e 260 (R)-3, 4-Di net hyl - N- (4-(pi peridin-3-yl)phenyl)benzam de

hydrochl oride 15 The title conpound was obtai ned in anal ogy to exanple 29
usi ng (Rwoent/doed7gl 3- (4- am nophenyl) pi peri di ne- | - car lpaxydPatie/of@xanpl e
150a) instead of (RS)-tert-butyl 3-(4-

am nophenyl ) pyrrolidi ne-I-carboxyl at e-Hidd 3, 4- di net hyl benzoi ¢ aci d (CAS
619-04-5) instead of (R)-2-pheny| propionic acid. Of-white solid. M5 (I SP):
309.5 ([M+H '). 20Exanple 261

(R -N-(4-(Pi peridin-3-yl )phenyl) trifl uoromet hyl)benzani de hydrochl oride
The title conmpound was obt ai ned Y amal to exarrpl e 29 using

(R -tert-butyl 3-(4- am nophenyl) pi péri rboxyl ate (exanple 150a)
instead of (RS)-tert-butyl 3-(4- WD 2011/07 PCT/ EP2010/ 070045 - 146-

am nophenyl ) pyrrolidi ne-1-carboxylate and 3-( m fI uor onet hyl ) benzoi c acid
(CAS 454-92-2) instead of (R)-2-phenyl propi oni¢ acid. Wite solid. M8

(1SP): T?n%%tl% cohiMstdid @mhlﬁe@%nalogy to exarnple 141 using 4-methyl-benzamide (CAS
5(R) - 3- Chl or o- N- (4- (nor phol i n- ?; ) ph eng benzam de hydrochl oride CI The
oa

title édﬁéécﬁidmmd @bﬁﬁﬁlﬂimomntha pyreye-£ ameayit @CIQ@mu& nyhigRyolideMS @EPY |

2- (4- QO(EIOIQPPI ) mor phol i ne- 4-carboxyl ate (Prepared in Exanple 207-Steps
a-d) |nstea RS)- 10 tert-butyl

3- (4 am nophenyl ) pyrrol i di ne 1 car Imxspuipaé €90 3- chl or obenzoi ¢ aci d

(CAS- 535-80-8) instead of phenyl propi oni ¢ acid, and HBTU i nstead of
TBTU (17 h at (RB)-4-Nipthogy ( ﬂnONEIOém yDpheryDbenzagmidp hydrochloride

Exanpl e 263 () - 3-Chl oro- N-(4-(drorpholin-2-yl)phenyl)benzamn de

hydrochl ori de C 15 The title ourp.d was obtai ned in anal ogy to Exanpl e
29 using (5)-tert-butyl 2-(4- anm nNephe Lar phol | ne- 4- car boxyl ate
(Prepared in Exanpl e 208-Steps a-d) i st a of {RS)- tert-butyl

3- (4-am nophenyl ) pyrrolidi ne-1-carboxyl at e, 3ychhor obenzoi c acid
(CAS-535-80-8) 20 instead of (R)-2-phenyl propisgptc acid and HBTU i nst ead of
TBTU (17 h at rt). Of-white solid. M5 (ISP): 317.1 ([I\/H—I] Exanpl e 264

(R) - 6- Ma ¥t oD Gl PUREE Sl 35 AHad RY O ¥kAINE 941 DARE FSn U6 ARG 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-yl)phenyl)-5-(2,2,2-trifluoroethoxy)picolinamide hydrochloride

I;_:>|\/O /\

H
~ N
N
e}
N
H

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 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
(IM+H]").

Example 192

20 (RS)-4-(benzyloxy)-N-(4-(morpholin-2-yl)phenyl)benzamide

hydrochloride



WO 2011/ 076678PCT/ EP2010/ 070045 -147- The title conpound was obtained in
anal ogy to exanple 29 using (R -tert-butyl 3-(4-

am nophenybypipgsizdi ne- | - car boxyl at e (exanpl e 150a) i nstPeadPed10/070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and

6-met hyl nicotinic acid (CAS 3222-47-7)llitast ead of 5 (R)-2-phenyl propionic
acid. Of-white solid. M5 (ISP): 296.4 ([MH '). Exanple 265

(R -N-(4-(Piperidin-3-yl)pheayl)-6-(trifluoromethyl)nicotinam de

hydrochl ori de 10 The titleound was obtained in anal ogy to exanple 29
using (R -tert-butyl 3-(4- am ndphenyl ) pi peridine-I|-carboxyl ate (exanple
150a) instead of (RS)-tert-buton 4-

am nophenyl ) pyrrol i di ne-1-carboxy & -(trifluoromethyl)nicotinic acid
(CAS 231291-22- 8) instead of (R)-2-phe ropionic acid. Wiite solid. M
(1SP): 350.4 ([MrH '). 15Exanple 266

(R) - 4- (Met hyl t hi 0) - N- (4- (nor phol i n-2-yl) phen rh benzam de hydrochl ori de |
The title conpound was obtai ned in anal ogy to Exanpl e 29 usi ng

(R) - t erlthehitle b mpo (it waﬁolaama@pheiaidg»rmmhmblerlai 4rsingrblesnyllak g-beagpids ed i n
Exanpl e 207- St eps a-d) inst of (RS)- tert-b I . . .

3- (4- affhe piﬁé*ﬁ%‘ﬁpfi)rm%s?qdonféetﬂilﬂea}%wrpézpémeﬁ G"%fé?ﬁﬁhctaﬁ}do")%‘éﬁz‘éﬁl&e sRlidy

(CAS- 132 of (R)-2-phenyl propionic acid and HBTU i nstead of
o TS ot e TR

TBTU. Wi 329.1 ([MtH "). WO

20119 076678PCT/ EP2010/ 070045 148- Example 193 Exanpl e 267
(S)-4-(Meth (m)r oLl I mdeﬁg drochloride The
title conpcﬂiﬁé% %1&4# gTyi)éig' g‘yf}g? g -tert-butyl 5

a-d) instead of (RS)-tert-butyl '3-(4-gm nophenyl)pyrrolidine-1-carboxyl ate,
4- (methylthio)benzoic acid (CAS- 13P05-48-6) instead of
(R) - 2- phenyl propi oni ¢ acid and HBTUN ad of TBTU (17 h at rt).

Oj
N
H

The title compound was obtained in analogy to example 141 using 6-chloro

2- (4- am nophenyl ) nor phol i ne- 4-%%@;; ate (Pr epar ed in Exarrpl e 208- St eps

nicotinamide (CAS-6271-78-9) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid
10  amide. White solid. MS (ISP): 318.0 ((M+H]").

Example 194
(RS)- 2-(4-(6-cyanonicotinamido)phenyl)morpholin-4-ium chloride

NS

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+H]").
Example 195
20 (R)-4-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride



Wiite solid. Ms (ISP): 329.1 ([M+H 10 Exanpl e
268 (R)-N-(4-(Mrpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinam de
hydr ochl owode11xFs€¥8H NN 15The titl e conpound was obt aiPoedrPeeroanakdgy to
Exanpl e 29 using (R -tert-butyl 2-(4-am nophenyl)norpholi ne-4-carboxyl ate
(Prepared in Exanple 207-Steps a-d) inklf’ead of (RS)-tert-butyl

3-(4-am nophenyl ) pyrrolidi ne-1-car boxyl ate, 6-(2, 2, 2-
trifluoroethoxy)nicotinic acid 159783-29-6) instead of

(R) - 2- phenyl propi onic acid and ingtead of TBTU (17 h at rt). Wite
solid. M5 (ISP): 382.1 ([MH 20 Exanpl e 269
(S)-N-(4-(Morpholin-2-yl)phenyl)-6-(2, 2, dyor oet hoxy) ni coti nam de
hydrochl ori de WD 2011/ 076678PCT/ EP2010/ 070045 ﬂ 149- The title conpound
was obtained in anal ogy to Exanple 29 using (§~tert-butyl 2-(4-

am nophenyl ) nor phol i ne- 4- car boxyl ate (Prepared ' in Exanpl e 208-Steps a-d)

| nst ead 1@ftitle Rehpoli® fadobtdinedin fAm m@@k@iﬁ%)lﬂ)y{lﬁﬁ f&@rﬂm arpoxyl at e,
6- (2, 2, tll’l fl uorooet hoxy) nll ?:Otl ni ?@gm éjb : % Igjs 29- i nst ead of

(R -2- mnqplwnmbmommlla%ﬂwaﬁa@dymwam@@ el )dflsteragmf (RWn’tetréblst@l PRV S (| SP) :
382.1

(R -2, eiieat immembgnsidoepbary g b Py eI A SARr R O S 1 e
10 The tiiflidrenmehiyppiitidinnascaetvixglin esld laﬁnc&naWﬁgy sélfdl. RAUTBPE 229 3uVIREl] ).

(R -tert-butyl 2-(4- am nophenyl) norpholine-4-carboxylate (Prepared in
Exanpl e 207-Steps a-d) instead of (RS)- tert but yl

3- (4-am nophenyl ) pyrrolidi ne-1-car ?})ﬁ)ﬂ ¢ 2, 6-di chl oroi sonicotinic acid
(CAS-5398-44-7) instead of (R)-2-phe ropl onic acid and HBTU i nstead of
TBTU (17 h at r(8)-4-Methyl-N-(4-(morpholin- 2-yl)phenyl)benzam1de hydrochloride

10 The title compound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-
bromophenyl)morpholine-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 ((M+H] ).

15 Example 197
(RS)-4-Ethoxy-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

Tl
e

The title compound was obtained in analogy to example 141 using 4-cthoxy-benzamide (CAS-
20 55836-71-0) instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS
(ISP): 327.3 ((IM+H]").
Example 198
(RS)-4-Ethyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride



15 White solid. M5 (ISP): 352.1 ([MtH ).

Exanpl e 271 (S)-2, 6-Di chl oro-N-(4-(norpholin-2-yl)phenyl)isonicotinam de
hydrochlowodanﬂwa29 The title conpound was obtai ned i n aoalrergy0o0EX anpl e
29 using (5)-tert-butyl 2-(4- am nophenyl) norpholi ne-4-carboxyl ate
(Prepared in Exanpl e 208-Steps a-d) inklfead of (RS)- tert-butyl

3-(4-am nophenyl ) pyrrolidi ne-1-carboxyl ate, 2,6-dichloroisonicotinic acid

(CAS-5398-44-7) instead of - 2xphenyl propi oni ¢ acid and HBTU i nst ead of
TBTU (17 h at rt). 25 Wite so NB (ISP): 352.1 ([MtH '). WD

2011/ 076678PCT/ EP2010/ 070045 -1 0

Exanpl e 272

(RS) - N- (4- (Mor phol i n-2-yl)phenyl)-6-(trifl jonethyl)nlcotlnanlde

hydr ochl ori de The title conpound was obtained in anal ogy to

le 29 using (RS)-tert5 but 2- (4- am naophenyl ) nor phol i ne- 4- car boxyl ate
(CAgP 10027267 @@at%éﬁ) qui)mue avaépgtam)i 1R (éliwf logy foyfxample {1 Using 4-clhyl- g

3- (4 a i _ | icotinic
S RO R s e e AP

i nst eacinode. MATitd {olid. MSa(ﬂS]?)t B1L. WQ[MEHi;c)I [ d M5 (I SP): 352. 2 ([MH ).
10E§9nple 273

(RS)= 2- Chl or o- 6- net hyl - N- (4- (nor phol i n-2-yl ) phenyl )i soni coti nam de

hydrochl oride The title conpound q@@nﬂﬁgfgyed in anal ogy to Exanple 29
using (RS)-tert-butyl 15 2-(4-am nophenyl) norpholi ne-4-carboxyl ate

( CAS- 10027 A8S3d-BydroxsNe44+-(mb rpirgin-2-ghpherplibenzamide hydrochloride

3- (4- am nophenyl ) pyrrolidi ngs 1-carboxyl ate, 2-chl oro-6-nmnethyl pyri di ne-4-
carboxylic acid (CAS- 25462-8 i pstead of (R) 2- phenyl propi oni ¢ acid and
HBTU i nstead of TBTU (17 h at . solid. Ms (ISP): 332.3 ([M+H ).
20Exanpl e 274
(S)-5-Ethyl-N(4-(piperidin-3- yI)pheny pyr
hydr ochl ori de

%glne 2- car boxam de

N
H

10 a) (RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyl)morpholine-4-carboxylate

(RS)-tert-butyl 2-(4-(4-(benzyloxy)benzamido)phenyl)morpholine-4-carboxylate (31 mg, 63
umol, 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-yl)phenyl)benzamide hydrochloride

(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyl)morpholine-4-carboxylate (24 mg, 60.2 umol)
20 was dissolved in THF (0.85 ml) and treated with 4 M HCI 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 ensuing
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-yl)phenyl)benzamide hydrochloride
(19 mg, 94%) as a white crystalline solid. MS (ISP): 299.3 ([M+H]").
25
Example 200
(R)-4-Chloro-3-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride



WO 2011/ 076678PCT/ EP2010/ 070045 -15 1- The title conmpound was obtained in
anal ogy to exanple 29 using (S)-tert-butyl 3-(4-

am nophenybypipgsizdi ne- | - car boxyl at e (exanpl e 150a) i nstPeadPed10/070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and

5- et hyl - pyrazi ne- 2-carboxylic acid (CAS913534-75- 3) instead of

(R) - 2- phenyl propionic acid. Yellow solid. M5 (ISP): 311.4 ([MtH '). 5
Exanpl e 275 (R)-4-Et hoxy- N (4-¥xprybhol i n-2-yl ) phenyl ) benzam de

hydr ochl ori de ) 10 The title cung was obtained in anal ogy to Exanpl e
29 using (R -tert-butyl 2-(4- &m nophgen r phol i ne- 4-car boxyl at e
(Prepared in Exanple 207-Steps 'a-d) idst RS)- tert-butyl

3- (4- am nophenyl ) pyrrolidi ne-1-carboxyl ate, 4-ethoxybenzoic acid (CAS-
619-86-3) instead of (R)-2-phenylpropionic acrg”and HBTU i nstead of TBTU
(17 h at rt). Wite solid. M5 (ISP): 327.2 ([MtH '). 15Exanple 276

(S) - 4- Bthbaxl -cdDimpdufdwtpbisthined Braﬂa)dglsre@yka)dqﬁazamisﬂg (R)L@Errp&hpm (4le )
The title conpound was obtained in anal o

npl e 29 usi
(5) - t eFUBNY BRIpor IR h@eweﬁw)wwp 1 %éaMnsé%adwé@sw@t PV ed i n

Exanpl ¢ t

3-(4- amnﬁgﬁlulglr@}l;‘ -rhgélle pfdﬁg car %?({‘/:F‘%)r 3%1&}19)%? %lﬁzag}dc(cég %574&3§ %)
619-B6-iBtcadregt(Rxa- phbnjlﬁi)opbnpﬁﬁ@h@/l Prhatpisokd. Ma €ISHP) 234 . Z@TiCl}MﬂéH)j 3(46 2TBTU
(17 h Pfé ite solid. Ms (ISP): 327.2 ([MtH '). Exanple 277 25(RS)-
3-Meth Mo phol i n-2-yl ) phenyl ) benzam de hydrochl oride WO

2011/ 076678PCT/ EP2010/ 070045 - 152- gxihfnd Mf e conpound was obtained in
anal ogy to Exanple 29 using (RS)-tert-butyl 2-(4-

am nopheny! §9et ﬁlhhirpﬁemtluawﬁﬁe(%(pmerlammeﬂﬂﬁ)e%al@)de Ingirecldovifle

(RS)-tert-butyl 3-(4- 5 am nop@en | ) pyrrolidine-I-carboxylate,
3-net hyl benzoi ¢ acid (CAS- i nﬁt ead of (R)-2- phenylpropionic acid
and HBTU i nstead of TBTU (17 hO SO|Id MS (ISP): 297.2 ([ MtH|
'). Exanple 278

(S)-N-(4-(Pi peridin-3- yI)phenyl) 5- prop yr"2| Me- 2- car boxam de

hydrochl ori de N

N

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 ([ {’CI}M+H]"), 345.2
([{PCM+H]).

15 Example 202

(R)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

_©
H
N
Cl
@)
N
H

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-

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 ([ {’CI}M+H]"), 345.2
([{°ClyM+H]).

Example 203
(S)-3-Chloro-4-methoxy-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride



R N 0 " NH The title conpound was obtai ned in anal ogy
to exarrple 29 using (5)-tert-butyl 3-(4-
am nophenybypipgsizdi ne- | - car boxyl at e (exanpl e 150a) i nstPeadPed10/070045
(RS)-tert-butyl 3-(4- am nophenyl)pyrrolidine-I|-carboxylate and
5- propyl - pyrazi ne- 2-carboxylic acid i ik0ead of (R)- 2-phenyl propionic acid.
Yellow solid. M5 (I1SP): 325.4 ([I\/H—|] ). 15
Exanpl e 279
(RS) - N-(4- (Morpholin-2-yl )phenyl (py,;frol i di n-1-yl)nicotinan de
hydrochl oride 20 The title cofpourd Yas flai ned in anal ogy to Exanple 29
using (RS)-tert-butyl 2-(4- am nophengl)m e-4-car boxyl at e
(CAS-1002726-96-6) instead of (RS)-tert- but yI U4-
am nophenyl ) pyrrolidine-1|-carboxylate, 6-pyrroiNdin-1-yl-nicotinic acid
(CAS-210963-95-4) WD 2011/ 076678PCT/ EP2010/ 070045 -153- instead of
(R) - 2- pienik RO APL Gl Wa@@lbtdinédlﬂl diBlodyltaskeasle b uliBg (B Y-tbA-tut@t3-(4) . Wiite
solid. M5 (1SP): 353, M:H] ') . Exanpl e 280
( RS) - NAHOqOSRIP§line- %Cﬁr&ﬁém )(exanile il $O) drssenstryR$-Esnbutsk I-thani de
Shydr O%ﬁ} %ﬂ;gﬁ){}%pyn%hﬁﬁg I-carbo 1&@%&5 hBr&-QUEH&H&& YasoRBLA (@9\% 3790%-@%'—@9y

to Exanple -tertbut
2- (& amstaydhogiiiR) )thamhpﬂonpnnu@aoa@r%xtylsah@ MSZAESHOB@BZ(@{@GL}MHHH};%&& of

(RS)-te L{Eéﬂé}/’ﬁ%‘d% (4-am nophenyl ) pyrrolidi ne-1-carboxyl ate, 2- 10
(tri fld i’soni cotinic acid (CAS- 131747-41- 6) instead of

(R) - 2- phenyl propi onic aci d and HBTW.LAshedey of TBTU (17 h at rt). Wite
solid. Ms (ISP): 353.2 ([MH '). Exanple 281
(S) - 2, 6- REN-G-@yRr¢litlig3-Yiptiedyh-B2y2,2H8ngtdetlsany) wiootimemidd chydyerhdatideor i de

F

F
O/N
[ H
. N
O%
N
H

10 a) (RS)-3-(4-{[6-(2,2,2-Trifluoro-ethoxy)-pyridine-3-carbonyl]-amino } -phenyl)-pyrrolidine-1-

carboxvylic acid tert-butyl ester

The title compound was obtained in analogy to example 29 step (a) 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-C4Hs]").

15
b) (R)-3-(4-{[6-(2.2.2-Trifluoro-cthoxy)-pyridine-3-carbonyl]-amino } -phenyl)-pyrrolidine-1-

carboxvylic acid tert-butyl ester & (S)-3-(4-{[6-(2,2.2-Trifluoro-ethoxy)-pyridine-3-carbonyl]-

amino }-phenvl)-pyrrolidine-1-carboxylic acid tert-butyl ester

The enantiomers of (RS)-3-(4-{[6-(2,2,2-trifluoro-cthoxy)-pyridine-3-carbonyl]-amino } -phenyl)-

20 pyrrolidine-1-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:

(H)-(R)-3-(4-4{[6-(2,2,2-Trifluoro-ethoxy)-pyridine-3-carbonyl]-amino } -phenyl)-pyrrolidine-1-

carboxylic acid tert-butyl ester (139 mg, white solid)

25 Retention time = 60 min



15 d The title conmpound was obtained in anal ogy to exanple 29 using
(5)-tert-butyl 3-(4- am nophenyl) pi peridi ne-1-carboxyl ate (exanpl e 150a)
i nst ead oVO(RB)076@8t - but yl 3-(4- am nophenyl) pyrroli di necrmarariboxokst e and
2, 6-di chl oroi sonicotinic acid (CAS 5398-44-7) instead of

(R) - 2- phenyl propionic acid. Wiite sol tlRI-M5 (1SP): 354.3 ([{37CL} M+tH '),
352.3 20 ([{37C135C1 }MtH] '), 350.3 ([{35C1}MtH '). WO

2011/ 0796 B3BCH. {EE'—Z@lQ/@rZM&eﬂﬁ%—D@kﬁﬁ@B&aﬁ%ﬁvﬂ amino } -phenyl)-pyrrolidine-1-
(S)-2-Chloro-6- rrethyl N—(4 ((f)}rgperldln -yl) phenyl )i soni cot i nani de The
title camesYkiuacidhieriohitylgsics BaaViRsolig) exanpi e 29 using (S)-tert-butyl
3-(4- eridine-I-carboxylate (exanple 150a) instead of
(RS) - tg}%gﬂw %4mugm nophenyl ) pyrrolidine-I-carboxyl ate and

2- chl or o- 6- et hyI isonicotinic acid (CAS 25462-85- 5) instead of

g R 36% Mﬁ@&%ﬁﬁq&( 2y2.;17,| (J:)Jéﬁll Soeiine%iv)mcotgnla%? e hvd%och%orlde
10(R) - Pfo(ffst{r%rsgﬂl@lbh _f @z&xmﬁmli z@nﬁﬁ&bf@k 395%&1}{@3%%&@1]6&%9

hydrochl oride The tit ound was obtained Inh anal ogy t0 Exanple 29

usi ng ERaxtlEpyrrdlidingd- lzal(blbxylmnqnd)tszelmwl)estmphkﬂ mgesxdmpér Wky inat BF (Prépar ed
Ex 07~ St . RS)-. 15 t - but vyl .

37 (& amapTar PR RS P bR ar BBt aca iy | chdh stiom enst i

aci d ( @hiRurd R89RG&Pat A “OslefAghtoThd Blm@remwérpdfdéﬂ)éd%IOC"Ca&idCih@B&uH%TU

instead of TBTU (17 h at rt) ite solid. M5 (1SP): 352.2 ([ WH
Exahlbl er@gds were collected by ﬁltratlon washing twice with ethyl acetate, and were dried in vacuo at

I
g?ér (';t:(mﬁo% ea?ggci ﬂ}-l%—(X-(%yrboeiW&%-y%pilgﬁylj-%-"d?&%tfﬂxwem }m&%%lgfde
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

The title compound was obtained in analogy to example 204 step (c) using (S)-3-(4-{[6-(2,2,2-
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-carbonyl]-
20 amino }-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester. White solid. MS (ISP): 366.1
(IM+H]").
Example 206
(RS)- 4-(4-Chlorophenoxy)-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

OO
e

25

a) 4-(4-chlorophenoxy)benzamide




The title conmpound was obtained in anal ogy to Exanple 29 using
(5)-tert-butyl 2-(4- am nophenyl) norpholi ne-4-carboxylate (Prepared in
Exanpl e 206-28t1aps6678- d) i nstead of (RS)- WO 2011/ 076673PCT/HERR0L@I0870045
-155- tert-butyl 3-(4-am nophenyl)pyrrolidine-1-carboxyl ate,
6-(trifluoronethyl)nicotinic acid (CAS2258063-66-2) instead of

(R) - 2- phenyl propi onic acid and HBTU i nstead of TBTU (17 h at rt). Wite
solid. &ﬁa &Hl&B))hena%z)anz(o[ld\Atdrﬂ (CAS 25%61012? (ﬁﬁﬁng, 2.01 mmol) and 1,1-

(R) - 2- Chl or o- 6- et hyl - N- (4- pholin phen |son|cot|nam

hydr ocsrdepgldiinidagele.(504 pg, 02 mmqimvefq @15»“@1‘&9@§ME (wed) %@t%ﬁ‘rﬁééor. hhahal ogy

to Examglo I
2-(4- a%len;ep eny%d}&ggﬁhl’ i&ﬁf/é)-aﬂgg&a%goxy nél%% %’g’rroébdaer(g ligy 420 ml ?2 2%1}01§was
a-d) 1Gddedsdrepdisof A{t&rS) h starring bhit s;dspensmn was filtered off, and the sohd washed with

3-(4- ph | lid rb 2-chl

et 11 B Btk b€ dBBherana oriat peskehddoin: g 16 00 mearfe solid MS
(R -2- Qfmy HW[H )aC|d and HBTU i nstead of TBTU (17 h at rt). Wite
solid. (ISP) 1;L([I\/Hrl—l] ). Exarrple 286 15

(S)-2- Ol (A i 1. Thinldnyas &

hyd Th tl d. wa bt t EX l e 29
ugl ;SC( ’[“grchBf}ﬁ ‘I’V%S? am oun }?@P{f}?)%ﬁﬁl?%ﬁgqﬂ:ﬁlgmg & rg)(;xyloat ea?gr:par ed
in Exarp o@opﬁl@ﬁo@%ﬁaﬁlc@mﬁ@&i strFuotdABthyl R ridafet 2- @M{)b&yhc acid amide. White

3-(4-am nop heniw) rrolidine-1-carboxylate,
2- cHl oselis Me( )p‘ijlﬂ%%([wlﬂ arboxylic acid (CAS- 25462-85-5) instead of

(R) - 2- phenyl propionic acid and HBTU i nstead of TBTU (17 h at rt). Wite
solid. M5 (I1SP): 332.1 ([MH '). Exanple 287

25(RS) - N- (4- (Mor phol i n- 2-yl ) pheny 1)Exan{phy2071 di n- 4-yl ) pi peri di ne- 4- car boxam
i de di hydrochl oride WD 2011/ 076678PCT/ EP2010/ 070045 -15 6- The title
conpound walR)obAHeradNi(#r(Besplrfip- @ﬂl)@%)@c%m%lﬂﬁ@ﬂmg}ﬂqr&‘t butyl 2-(4-
am nophenyl ) nor phol i ne- 4- cad | at e (CAS-1002726-96-6) instead of
(RS)-tert-butyl 3-(4- 5 am nophefyl ypyrrolidine-I-carboxyl ate,

1- (pyrimdin-4-yl)piperidine-4% acid hydrochl oride
(CAS-712261-81-9) instead of (R -Z ph r |on| c acid and HBTU i nstead of
TBTU (17 h at rt). Of-white solid. M5 (I 368.2([I\/H-I] ).

15
a) (R)-2-(4-Bromophenyl)morpholine:
The enantiomers of (RS)-2-(4-bromo-phenyl)-morpholine (2.27 g, CAS-1131220-82-0) were

separated using chiral HPLC (column: Chiralpak IA, 8 x 32 c¢m; eluent: n-heptane/ethanol (1:11)
containing 0.1% DEA) affording:
20 (S)-2-(4-Bromo-phenyl)-morpholine: collected from 7.6 min to 9.4 min.
Yield 0.97g (42.9%) with 97.4% ece
(R)-2-(4-Bromo-phenyl)-morpholine: collected from 9.8 min to 13.9 min
Yield 0.99¢g (43.6%) with 97.4% ce

25  b) (R)-tert-butyl 2-(4-bromophenyl)morpholine-4-carboxylate

(R)-2-(4-Bromophenyl)morpholine (6 g, 24.8 mmol) and N,N-diisopropylethylamine (3.84 g,
5.19 ml, 29.7 mmol) in 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



Exanpl e 288

10(RS) - N- (4- (Mor phol i n-2-yl ) phenyl) - 2-(pyrazi n-2-yl)thi azol e-4- car boxam de

hydr ochl owode11/076678 The title conpound was obtai ned POTAP2010HYO0HD

Exanpl e 29 using (RS)-tertbutyl 2-(4-am nophenyl)norpholi ne-4-carboxyl ate

(CAS-1002726-96-6) instead of 15 (RS)-128¢t - butyl

3- (4-am nophenyl ) pyrrolidi ne-1-carboxyl ate, 2-(pyrazin-2-yl)thiazole-4-

car boxwl48g e76) (RGASt- E&@BM4%@pHeﬁ§l?1ﬁ@@h@fme( -ReaboRyiaftyds prvaiicanlig. Msi d and

HBTU i nst ead of TBTU (17 h at rt). Yellow solid. M5 (I1SP): 368.2 ([MtH ).

Exarrpl &ISR3Hol GMNIY 4- ( Pi peri di n- 3-yl ) phenyl) - 6- propyl ni coti nanide H N
.N o WO 2011/ 076678PCT/ EP2010/ 070045 -15 7- The title conpound was

obtai ned in analogy to exanple 29 using (S)-tert-butyl 3-(4-

am nop ke (R)-epti- teyli 26§ 4n(eﬁﬂheﬁalmimdm&mhmiﬁoemwml)moﬂlﬂmihe-nrtmﬂ&adlaoa‘

RS) -tert-b 3-(4- h | - | at d
53 pzsopfﬂr{hf%gt"ﬂtﬁ %(%ETOGI?Q% E‘E@‘éh@%ﬁ{ Qﬁerﬁggtééa%?%E 3311%0 ’hgzyl pr opi oni ¢

d. im P ! 2(d0a)s3
10 AT IELE 135, 6 0L Sy o SRR g

hydr oc{b@ir inge0. 39®f1rfrdikwmet dl@ot,\@d’pmdmhrgvasmaby anthdetagrated m@lhcrgw(lt)& nitkandpl e 29

(s 1063536 Weog)ir s bneigf O R Tar gl e g0k BRERNE Sirred
am nopheny oM K. @hb%ﬂ@w)br&ﬁﬂi RaxtidpfnBture was diluted with toluene (100 ml), cooled to
rimdin-2-yl)thiazol e-4-carboxylic acid (CAS-1014631-26-5) instead of

( R) P phandydxprieeisd bwice waidi wiatetn d heBrRANicHaYcs adks 6¢paTRIWL deied ofcramagneyium sulfate

and concentrated in vacuo. The crude product was diluted with 50 ml hexane, stirred for 1 h and

filtered off, leading to a yellow solid (7.4 g) which was purified by column chromatography (50

g silicagel, 5% to 15% ecthylacetate/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  yellow solid. MS (ISP): 443.4 ((M+H]").

d) (R)-tert-butyl 2-(4-aminophenyl)morpholine-4-carboxylate

A suspension of (R)-tert-butyl 2-(4-(diphenylmethyleneamino)phenyl)morpholine-4-carboxylate
(6 g, 13.6 mmol), ammonium formate (12.8 g, 203 mmol) 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 (ISP): 279.1 ([M+H]").
25
¢) (R)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide hydrochloride

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

aminophenyl)morpholine-4-carboxylate instead of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-

I-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
(S)-6-Chloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide hydrochloride



15 Light brown solid. M5 (I1SP): 368.2 ([MtH '). Exanpl e
291 (RS)-1-(4-(Mrpholin-2-yl)phenyl)-3-(4-(trifluoronethyl)phenyl)urea
hydr ochl owode11Hdeddsa) (RS)-tert - Butyl PCT/EP2010/070045
2-(4-(3-(4-(trifluoronethyl)phenyQurei do) phenyl ) nor phol i ne- 4- car boxyl at e
(RS)-tert-Butyl 2-(4-am nophenyl) nor phid4i ne- 4- car boxyl at e
(CAS-1002726-96-6) (400 ng; 1.44 nnDI) 4-(trifluoronethyl)phenyl

i socyanate (CAS-1548-13-6) ¢ 1.8 mmol) and 25 triethylanm ne (182 ny;
1.8 mml) were dissolved in OVF |13H3 m) and stirred at 70C for 17 h.
After cooling dowmn to rt the re&ac o ture was poured into water,

washed with water and brine, dried over gnegsi um sul fate and concentrat ed
in vacuo. The residue was purified by silicegel chromatography (90 g
silicagel; heptane/ethyl acetate 1:1) affording 433 ng of a light yell ow
sol i d. aVB&)(1-BRPBroMdheRylNMofphdidd: ' -tert-butyl). 5 b)

RS) - 1- Mor phol i n-2-yl enyl) - 3- trifluoromnethyl
gydl)f oc ﬁ[(l@relggglo%qqs? QR&)%/ égl@r rn% phenyl -rno(rphohne (2.27 g, CA% ?131226/ 82- 0) were

(167 m3" %at%@&hﬁ%o@tﬁ%%%@”ﬁ A B P A T AP R PGy

in dioxamem@$;m5%hDEA5aﬁbmmnj) and stirred for 2 h at rt. The resul ting

suspensj,o s fi d- off g diethyl ether, affording 74 ng
whi Lo 51 ?é%met y31)-% oWy i it 4298 (RS) -

1-(4-ChhgﬁQpﬁ%ﬂMib@@‘§@1§ﬁ@%QQOI|n 2- yI)phenyI)urea hydr ochl ori de HH 15
The title conpound was obtained in anal ogy to Exanpl e 291 using

4-ch|o(Bbﬁdﬁﬁhohwq@yawammnpmﬁ&m aflgcted-fibym 9 Sgnipad 18 min

?tgéglgé%%QﬁﬁF(%ﬁﬁﬁO“W“ ocgaggge (CAS- 1548-13-6). Light brown solid. M
20(RS) - 1- (4- (Mor phol i n- 2- yI)phenyl) 3-p-tolylurea hydrochloride The

title conpound was obtained in anal ogy to Exanple 291 using p-tolyl
i socyamaf )-tertj&mlvim#womnmnvbmﬂmhnaﬂ -epripaxyiate:yor orret hyl ) phenyl

' socyar@} 5. (Q %?r@m% %gmgif’ m%)rphoml t(?6 5 %l Hb 1’11][\1/1%1)( n§ﬁ)\2,N-c§ ;S%pIJOpQI{eMgIﬂmme 233 g,

31.4 ml, 180 mmol) in THF (360 ml) were treated with di-tert-butyl dicarbonate (39.3 g, 180

extracted twice with ethyl WD 2051/0 &EZ;glEP2010/070045 - 158- acetate,

mmol). The reaction mixture was stirred 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 magnesium sulfate, filtered and
concentrated in vacuo. The crude material was crystallized from hexane to afford 47.1 g (92%)
(S)-tert-butyl 2-(4-bromophenyl)morpholine-4-carboxylate as an off-white solid. MS (ISP):
344.1 ((IM+H].

20 ¢) (S)-tert-butyl 2-(4-(diphenylmethyleneamino)phenyl)morpholine-4-carboxylate:

(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-acrated 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. The organic layer was separated, dried over magnesium sulfate
and concentrated in vacuo. The crude product was diluted with 300 ml hexane, 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% cthylacetate/heptane). The combined and concentrated fractions were



WO 2011/ 076678PCT/ EP2010/ 070045 -15 9- The title conpound was obtained in
anal ogy to Exanple 29 using (RS)-tert-butyl 2-(4-

am nophenybntwqbeaBi ne- 4- car boxyl at e ( CAS- 1002726- 96- 6) pcmatread/oofo45
(RS)-tert-butyl 3-(4- 5 am nophenyl)pyrrolidine-I-carboxyl ate,

2-met hyl i sonicotinic acid (CAS- 4021-1IP58) instead of (R)-2-phenyl propionic
acid and HBTU instead of TBTU (17 h at rt). Light yellow solid. M5 (I SP)
298. 4 (shépehfied ih. hexane stirred for 17 h, filtered off andf dried in BXEbRakc€0,28 Field 54.1 g (89%)
(RS)-2,6-Di neth ré? hoI|n 2-yl) phenyl)isoni coti nam de
dlhydrd@HQWﬁPH% @GS %3 ohpound was obtai ned in anal ogy to Exanpl e
29 using (RS)-tert-butyl 2- (4 anlnophenyl)nnrpholine-4-carboxy|ate
(CAS-1002726-96-6) instead of (RS)-tert-butyl 3-(4-

am nop kg ay)Hepybutyd 12k @kareinbplcay h ooy haliec- 4ztaﬂaoetivhfea hyI i sonicotinic acid

(CAS-54221-93-1 phe yIp i c_aci nd HBTU i nst ead
of TBTY @@yeq@o&% ofl(g -terkyéllltyb%ﬁég élﬁbenymetkl gp_;)amngo_gg pr%) afmj: 4-carboxylate
Exanpl 5296 122 mmol arnrnomurn forrnate ﬁ\l—16§ 1.83 mol) and Pd/C 5% (6.5 & 3.06 mmol)

(RS)-2-(1-Met hyl -1H pyrazol -4-y (mor phol i n-2-yl') phe yI)thlazoIe 4-
200arbmmﬂhndééﬁ@dnbghb@mﬂdbmwﬁﬁéibnlhéTmnmwn@ndmmaEembsﬁhﬂedann analogy to

CCarP AR R 5t Bl SRR RLARGLACR S oo ot
2011/ 0eR4GELNEPR QR WW@ICI IR codbindt @jﬁb@&&)ﬂé@é@%&@%éd’lﬁ’ed with 2 M aq.

| i di ne-1-carboxyl ate, (1- et hyl- 1H-pyrazol -4-yl)thiazo | e-4- carboxylic

aci ) (Mﬂﬂ@@gmtﬁmﬁ’mm@t dig Ommf(t@nﬁﬂbﬁh@mmprpb@ﬁe@me@ driddpvend HBTU
t TRTY (17 Sp
s apl 2067 Sy BB R gridine RN S 43 ZRly B W le): ro.1

. N. (IM+H]Hl The t|tIe conpound was obtained in analogy to exanple 29

using (5)-tert-butyl 3-(4- am nophenyl) pi peridi ne-1-carboxyl ate (exanpl e
150a) instead of (RS)-tert-butyl 3-(4-

) (8)-6-chloro-N-(4-(morpholin-2-yl)phenyDnicotinamide hydrochloride

15  The title compound was obtained in analogy to Example 29 using (S)-tert-butyl 2-(4-
aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) 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 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-yl)phenyl)benzamide hydrochloride

@Nor;;

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]").



10 am nophenyl ) pyrrolidine-|-carboxylate and 6-ethylnicotinic acid (CAS
802828-81-5) instead of (R)-2-phenyl propionic acid. Wiite solid. M5 (ISP):
310. 4 ([ Mwbl2011)076dERanpl e 298 (RS) - PCT/EP2010/070045

4- Met hyl - N- (4- (nor phol i n-2-yl ) phenyl) - 2- (pyrazin-2-yl)thi azol e-5-

15car boxam de hydrochloride The titlel26enpound was obtained in analogy to
Exanpl e 29 using (RS)-tert-butyl 2-(4- am nophenyl) norpholine-4-carboxyl ate
(CAS- 1002726-96-6) instead of (RS)fkﬁﬁﬁﬂ@ﬂIW|

3- (4- am nophenyl ) pyrrol i di ne- 1-carboxyl at e

4- et hyl - 2iBﬁ%%ﬁhlﬁr@Ny‘m&mﬁr&behe@l)mwnaaﬂw@%yamadwctioemdz16959 92-1)

i nstead of (R)-2-phenyl propioaic acid and HBTU i nstead of TBTU (17 h at

rt). Yellow solid. M5 (ISP): B82.4 ([M:H ').

Exanpl e 299 “

(RS) - N-(4-(Morpholin-2-yl)pN R pb gnyl - 1H pyr azol e- 3- car boxam de
25hydrochl oride WO 2011/076678PCT/ H 0/070045 161- The title conpound
was obtained in anal ogy to Exaine 2 RS)-tert-butyl 2-(4-

am nophenyl ) nor phol i ne- 4- car boxyl at e (CA 1002726- 96- 6) instead of
(RS)-tert-butyl 3-(4-am nophenyl)pyrrolidifie-1-carboxyl ate,

1- phenyl- 1H pyrazol e- 3-carboxylic acid 5 (CAS-4747-46-0) instead of

(R) - 2- phenyl propionic acid and HBTU instead of TBTU (17 h at rt). Of-white
sol i | SP): 34 Exanpl e 300
(RS)Sd %ﬁﬁwﬁpmﬂfw %Wﬁt&mz&&ﬂoﬁé{ﬁ%ﬁiiﬁ?@%%&& RERIELHYLFEENl ori de 10
The ti thgnGM @Hﬁ%ﬁ H@ﬁmﬁ@kéﬁﬁ%ﬂa&QC%@ahﬂgyzé@6&%%HBE&1&QRB§&&9bmyI3QL
(RS)-tert-but - am nophenyl ) nor phol i ne- 4- carboiy

( CAS- 1@@2@3}@%)@‘rqhdgme]aghr xy(RS) S-tldptontsatigic agid(instead of (R) 2-phenylpropionic

91940 dousr ST sh SR PO s PuEt USARET kB e Bt cad of
TBTU (17 h at rt). Light yellowsolid. Ms (ISP): 328.2 ([MtH '). Exanple

301 (S)-4-Chloro-2-iodo-N-(4- (nnrpholln 2- ﬁk)phenyl)benzanlde Cl 20 The
titl®& conpound was obtained in anafaginme?2 anple 141 using (5)-tert-butyl

(ZR(S?- t 2 WW&)@{PE\% L%ﬁleny??ﬁ@%&‘lﬁﬁéﬁ nbx &%{%gﬂ)ﬂa{&%m of

4-chl or 0- 2-i odo- benzam de (CAS A¢@dtAlo2ide2) WO
2011/ 076678PCT/ EP2010/ 070045

1oV
e

a) (RS)-tert-butyl 2-(4-(4-(4-(methoxycarbonyl)benzyloxy)benzamido)phenyl)morpholine-4-

15 carboxylate:
(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, 0.565 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 (IM+H]H.

25



-162- instead of 5-trifluoronethyl-pyridine-2-carboxylic acid am de. Wite
solid. M5 (I1SP): 445.0 ([{37C1}MtH] '), 443.0 ([{35C1}MtH '). Exanple 302
5(RS) - 1- (WoChl1ar7eqrgr i di n- 3-y1) - 3- (4- (nmor phol i n- 2- yl ) pheRrgir)RrPe@Ea/070045

hydr ochl ori de The title conmpound was obtained in anal ogy to Exanple 291
usi ng 2-chl oro-5- isocyanatopyridi ne (IRAS-125117-96-6) instead of
4-(trifluoronethyl)phenyl isocyanate (CAS-1548-13-6). Orange solid. M

(1 SP) : b38RS BMeliVi Bll((4-§4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)methyl)bdnxaarpl € 303
(RS) - 1- ( 3- Chl or opheny1) - 3- (4- (nor phol i n- 2-yl )Y phenyl ) urea” hydrochl ori de

15 The hydtocklogidemound was obtai ned in anal ogy to Exanpl e 291 using

3-chl ' ( CAS- =38~ it -

4 (tri RarsEokBRey RACH T Ed R art Ry o ihplerS' G5 o Naptng fom R tenituy! s
(1 SP) : 23@2(41(4¢(Inttdlx ycarborkd poamd ydo 306 2 S) phenyl)morpholine-4-carboxylate.

1- (4- (Mpr phol j n- 2- -3-mtolyl hyd hlorid The title
cogwpsofjﬁﬁﬁlg%%l@g}\é éé%fiq%?éké\%gﬁtg éx;:rgﬁe ¥9rloﬁsi ggrgl n“?t olyl i soi:yanat e
(CAS-621-29-4) instead of 4-(trifluoronethyl)phenyl isocyanate

(CAS- 1548-13-6). Light grey solid. Ms (ISP): 312.4 ([MtH '). WO

2011/ 076678PCT/ EP2010/ 070045 - 163- Example 212 Exanpl e 305
(RS) - 1- (S RRRER ot 25 h FRERASI b i3 S AR Hrmd el Genriolr Q541 o1 de O
hydrochloride

o

Sy “o

(RS)-Methyl 4-((4-(4-(morpholin-2-yl)phenylcarbamoyl)phenoxy)methyl)benzoate

10

hydrochloride (40 mg, 0.083 mmol, example 211) was suspended in THF (1 ml) and

methanol (0.25 ml) and 1 M aq. LiOH (0.207 ml, 0.207 mmol) was added. The solution
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-(morpholin-2-yl)phenylcarbamoyl)phenoxy)benzoate

20 hydrochloride

;Y(? QYOU

a) (RS)- tert-butyl 2-(4-(4-(3-chloro-4-

(methoxycarbonyl)phenoxy)benzamido)phenyl)morpholine-4-carboxylate:

(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyl)morpholine-4-carboxylate (150 mg, 1.13
25 mmol, Example 199a), 3-chloro-4-(methoxycarbonyl)phenylboronic acid (CAS- 603122-82-3)
(242 mg, 1.13 mmol), copper (1) acetate (205 mg, 1.13 mmol) and pyridine (149 mg, 1.88 mmol)



The title conpound was obtained in anal ogy to Exanpl e 291 using

2-chl orophenyl 5 isocyanate (CAS-3320-83-0) instead of

4-(trifl woanatdtgd78phenyl i socyanate (CAS-1548-13-6). LipghtEPgoiey7@aesi d. NS
(IrskP): 332.2 ([MtH '). Exanple 306

(RS) - 1- (4- Met hyl benzy1) - 3- (4- (nor phol +1282-yl ) phenyl ) urea hydrochl ori de

The title conpound was obtained in anal ogy to Exanple 291 using

4- et hWé@@B@rﬁme@Q@t}d@ﬁtﬂﬂ(ﬁoﬁ%e B5H ko Bhely) bladsispedhicdf The reaction mixture was

4-(tri fI uor orret hy phen i socyanate (CAS-1548-13-6). Light brown solid. M5
(1SP): tere)it ngh celite and concentrated. The residue vg@éihqg ed gy

(RS) 1 aﬁ%‘fd@&%ﬁ%&e 3nbtodd D BRIl acﬁro\ﬁhﬁl@%@%h)@giﬁlﬁxggg;@ kP8 sALH Q’é I1rko 20

title compound Was obtaingd In ana usi ng cycl ohexyl
i socyamaétete(lﬁhaataﬂez&aﬂﬁlg?.ay 70 msg @dotla amofhous balior MECIRR): SpRArV-+HS Qcyanat e
(CAS-1548-13-6). Of-white solid. M5 (ISP): 304.3 ([MtH '). Exanple 308
25(§-N—(4 (1, 4- Oxazepan- 2-yl ) phenyl) - 3-chl or obenzam de hydrochl oride WO
2011/0 %g @ﬁ§mﬁg QLRYr6- 4004@_(1kRfholin-2- Vﬁ%henvlcarbarnoVl)phenoxv)benzo ate
(S)-3-(2-Hydroxy-2-(4-ni trophenyl) et hyl am n0O) pr opan- 1I-0
(S)-2- (Mimgmgqpﬂenyl)om rane (5 g, 30.3 mmol, CAS 78038- 42 3) was m xed

AR I R D e i T A UL
t enper atUL@- 3Tdh@orbﬂlaﬁﬁdtﬁﬁky6hr7ébﬁ'§1ﬁ)h‘é@§xﬂb@ﬂ§ﬂﬂ%) (gglﬂbﬁph@ﬁn@ﬁ -chRfd xPlatOf

brine. A mxture of dichloronethane and nmethano m ) was added,
t helGbr gihitesalidyMS USR): deparfBYed] and t he aqueous phase was extracted twice
wi t h di chl oronet hane / methanol (9:1). The organic |ayer was dried over
MySO4 and evaporated to give a brown solid which was re-crystallised from
ethyl acetate / heptane / TBME to Wxahipld B4 3- 10

(2- hydr oxy- 2- ég nltrophen | ) et hyl am no) propan-1-ol (2 38% as light
yel | ow sol i §R 4('C$F‘)’PWP4’ mothoxkaN-(4- Haorph?}}n ¢)-phenyl+ Bﬁl’%mlde

2- hydr oxy- 2- (4-ni trophenypet hyl { flltb‘é {oiiePr opyl ) car bamat e
(S)-3-(2-Hydroxy-2-(4- mtropheny Slet yl'am no) propan-1-ol (2.4 g, 10 nmol)
was suspended in 8 15 nl of Adi chl oronet hane. A solution of di-tert-butyl
di carbonate (2.18 g, 10 mmuol) In\@{iﬂﬁdi chl oronmet hane was added dropw se

and the reaction m xture was sti omtenperature for 2 hours. The
m xture was washed with water, the otga Layer was washed with brine,
dried over My504 and evaporated. The solid stirred in a mxture of
hep{qane and ethyl acetate and filtered off t® yield (5)-tert-butyl

2- hydr oxy-2-(4-ni trophenyl ) et hyl ( 3- hydr oxypr | ) car bamat e
y a) )(/RS) gert butyl 2- P4 (4- cv)clopro){ovfmethng)ben)égml(P ){pgenvl)morphohne 4-carboxylate:

(RS)-tert-butyl 2-(4-(4-hydroxybenzamido)phenyl)morpholine-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 stirred at 60°C for 17 h. The crude
reaction mixture was concentrated in 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 yicld 48 mg white solid. MS (ISP): 453.3 ((M+H]").

25

b) (RS)- 4-Cyclopropylmethoxy-N-(4-morpholin-2-yl-phenyl)-benzamide hydrochloride

The title compound was obtained in analogy to example 29 (Step b) starting from (RS)- tert-butyl
2-(4-(4-(cyclopropylmethoxy)benzamido )phenyl)morpholine-4-carboxylate.
White solid. MS (ISP): 353.3 ([M+H]").

30



20 (2.1 g, 629% as light yellowsolid M5 (I1SP): 241.3 (100% [MBOC+H '),
341.1 (20% [M+H "'"). «c¢) (5)-tert-Butyl

2- (4- ni t rwphenyiy678, 4- oxazepane- 4- car boxyl ate (5)-t ert PBUtBEPR010/070045

2- hydr oxy- 2- (4-ni trophenyl ) et hyl ( 3- hydr oxypropyl ) carbamate (2 g, 5.88 mmuol)
was di ssolved in TBME (8.2 m) and tri@¥enyl phosphine (1.85 g, 7.05 mmol)
was added. A thick 25 white suspension was obtai ned. Diisopropyl

di azodi carboxylate (DI AD, 1.52 g, Ex4mpK215.05 nmol) was sl ow y added (the
sol ids dissolved) and the mi xture was stirred at roomtenperature for 17
hours. THRSriGhdorgct-(41(4-orarthodinr2-Kopheiwlcaghampphphenoxy)bepatiegcidnd t he
filtrate was evaporated. The crpg o tg{'eal was purified by flash

chromat ography (silica gel, heptane hyl” acetate, gradient from 90:10 to

80:20) to give (S)-tert-but © i trophenyl)-1, 4- oxazepane-4- 30
carboxyl ate (369 ng, 209 i gh | Ifw Qi l, which was used directly for
the next step. WO 2011/ 0766Y8PCT/ EP2[J10 0045 -165- d) (S)-tert-Butyl

2- (4- am nophenyl) - 1, 4- oxaZep@ne- 4- car Boxykate (S) -t ert - But yl

2- (4-nitrophenyl) -1, 4- oxazepane-4-car boxylate((0J36 g, 1.12 nmol) was

di ssolved in nethanol (4 m) and pall adi umon &arbon (10% 35.7 ng, 33.5
iunmol ) was added. After evacuation, the reaction mxture was stirred at

roorh t enper at ure under under an at nosphere of 5 hydogen for 45 mn. The

t al filt d off .the filtrat d .t '
(5 1 ent e oo R tumBng i ot Eumale s RERTRS L 1 3bChy sssg
35" 11 G- M S A RO doM PG, R o ES [ W
u

). e) -tert-
2-(4-(:&%%31 ﬁ%ﬁh&%ﬁho)phenyl)-lA- oxazepane- 4- carboxylate 10 In a 250 ni
round-bottomed flask, (5)-tert-butyl ﬁm(lellfbm nophenyl) - 1, 4- oxazepane- 4-
carboxylate (106 ng, 0.36 nmol), 3-¢h @ro%enzoi c acid (74 ng, 0.47 mol),
Nnet(y | mo(REp4(NRthlliflo N -(44@ibrpRolin-209)phenl)band il hy didoblori@e 0. 544 mmol )
were conbined with tetrahydrofuran (5 ml) to give a |light yellow
suspension. The reaction mixtlure was stirred at roomtenperature for 17 h.
2

The reaction suspensi on was po d yjnto water (100 m ) 15 and extracted
twice with ethyl acetate. The i yers were dried (My504), filtered
and concentrated in vacuo . The resi purified by colum

chromat ography (5i02; gradient: heptane/ EfQAc) to give (5)-tert-butyl

2- (4- (3-chl or obenzani do) pheny1) - 1, 4- oxazepane- 4- carboxyl ate (143 ng, 92%
as a light brown gum M (I1SP): 431.3 ([{35C1}M+11l] '), 433.3 ([{37C1l}Mr11]
). 20 f) (S)-N-(4-(1, 4- Oxazepan-2-yl)phenyl)- 3-chl orobenzam de

hydr ochirgrtit@ompeind ®d othbia¥d in analogy to Example 29 using (RS)-tert-butyl 2-(4-
2- (4- (3-chl orobenzam do) phenyl) -1, z% oxazepane- 4-carboxylate (0.14 g, 0.325

mol ) wasnafihssy)mephp nat-sxkasyles (GAS- HIE736-96t0 tnstrd off (ROt eitrbudyloxéne (4
M 22 4. I ded, T cthon M Xt e itfred at 60 C
ovelrlsni ] H%rg.ldplbﬁléﬁgp voelﬁl@eﬁgarg yga\%/{%p%ﬁg?t{éﬁﬁléwggwga arlcéclisl fnghe\éﬁ\?\)/ggi)d? 'ssolved in
et hanolphcflp@phiontticibindnBaNdinfieat 6 TBBUI(I ghit ry)eIWhine slid PRISSIIOP): 3RS 1
obtained. The solid was filtered and dried in vacuo at 60 Cto afford
(S) - N- (BMHH1)4- oxazepan- 2- yl ) pheny1) - 3- chl or obenzani de hydrochl ori de (119
as a light-yellow solid. Ms (1$R): ([{35CL}M+H '), 333.3
([{37C1}M+H ' ). 30Exanpl e 309 Bhimpieh17

3- Chl or 0- N- (RS){ 281 &6y K- @eindorp holipR olljpheRyyihiglotrd-Hcatimxaaiilde
hyd£ ochl oride WD 2011/076678PCJ/ EP2010/ 070045 - 166-
0 ydrochloride
H
N

e

The title compound was obtained in analogy to Example 141 using 2-
methylthiazole-4-carboxamide (CAS-31825-95-3) instead of 5-trifluoromethyl-pyridine-

2-carboxylic acid amide.



Cl The title conmpound was obtained in analogy to exanple 308 using

(R)-1-am nopropan-2-ol instead of 3-am nopropanol in step a). Of-white

solid. MSvOIRBRY766381.2 ([{35C1}MtH] '), 333.3 ([{37C1} MpHII/EPR010BE0ASPI € 310

6- Chl oro- N- (4- ((2S, 6R) - 6- net hyl nor phol i n- 2-yl ) phenyl ) ni coti nam de

hydr ochl ori de The title conmpound walk30ebt ai ned in anal ogy to exanpl e 308

using (S)-1-am nopropan-2-ol instead of 3-am nopropanol in step a).

gxf ‘“’Ph‘tﬁlﬁm"“ﬁ’ MSRISP)SBD4.2 832+12] 0. { 35CL} M+H '), 334.3 10 ([{37CLl}MtH ).
anpl e

(R -1-(4-(Mrpholin-2-yl)phenyl)-3- (4 (trifluoromethyl)phenyl)urea

hydr ochl ori de The title conpoung ?? ¢ined in analogy to Exanple 291

using (R -tert-butyl 2-(4- 15 am nophe nor phol i ne- 4- car boxyl at e

( Pr epar ed (RS)-Ex@hiple N2QHF i iphslia-2dy1) phresiybisd nizb tig db) det leydrothlbyitle

2- (4- am nophenyl ) nor phol i ne- 4-car boxyl ate (CAS-1002726-96-6). Of-white

solid. M5 (I1SP): 366.1 ([ M-H]N )| Exanpl e 312

20(S)-1-(4-(Mrpholin-2-yl)p B A (trifluoronethyl)phenyl)urea

hydrochl ori de WO 2011/ 076678PCT/ 200/1070045 -167- The title conpound

was obtained in anal ogy to Exanple 291usiyng)(S)-tert-butyl 2-(4-

am nophenyl ) nor phol i ne- 4- car boxyl ate (Prepgfed in Exanpl e 208-Steps a-d)

i nst®ead of (RS)- 5 tert-butyl 2-(4-am nophehyl) norpholine-4-carboxyl ate

(CAS-1002726-96-6). Of-white solid. M5 (ISP): 366.1 ([MtH ).

Exanpl e 313 (R)-3-Chl oro-N-(4-(norpholin-2-yl )benzyl ) benzam de

hydr ochilhe I’titﬁeomigﬁundi\)vai &dtaibed tn-Blatogly to Example 29 using (RS)-tert-butyl 2-(4-

2- (4-f | pheny! | 4- car boxyl at A
2. (4 e T PHET 5 DA URESO AT LB 2645 s ot RS e Id-67 st p
% bgszaﬁndﬁeﬂ}%%@m%% sgb&pylatz b &1&%%5&%%@%@1 RS (W bh N- BuLi

M sol’ution 1 n hexane) stirre Omnat -74 C
DVFL(Q O0.phemglpropiomiodc)d avasHBAHeidstead of TBTU (17h at rt). White solid. MS (ISP): 318.1

(IM+H]").

Example 219
(RS)-5,6-Dichloro-N-(4-(morpholin-2-yl)phenyl)nicotinamide hydrochloride

15
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, 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)-/V-(4-morpholin-2-yl-
phenyl)-benzamide

T~y
b o



15 dropwi se and the m xture was stirred for 2 h at -74 C and then all owed
to warmup to -10 C. The m xture was then quenched with sat. aqueous
anmoni umwbl2orivdes7§2 M) and water (2 m) and the resul PCoEP2eODNVES WaS
partitioned between water and ethyl acetate. The organic | ayer was washed
with water and brine, dried over nagnesilum sul fate and concentrated in
vacuo . The residue was purified by flash chromatography (20g
SILICYCLE-Silica gel hept ane/ Et hal acetate 20 4:1) leading to 160 ng

of f-white solid. (ISP) 292.3 Hjﬁgg i(R E)-tert-But
2- (4- ((THVGMSWWPWWWWP w%qwﬁ@ PPl 4&&%&%9110310@1&11%13) tert-butyl

(ZZII ggor ve | n eé%l (}j}%ﬁ" ?%3%'3 %e?ﬁm @{@@P&%gﬁﬁ@%&g? )%IH? C?Pr%ﬁge%y{emg%%m ol | oned

by 25 is&hoxy. afMedhydrochl oride (74 nmy, 1.06 rmmol). The reaction nixture
was refluxed for 2 h, cooled down to rt and partltloned bet ween water and
di ch or onet hane. The or gani c | ayer Exaoplgidhled with water and bri ne, dried
over mg -\ 1 f(ﬁ%
concentrglli.Q ?olklIg]nl’ﬁ\‘/!gizoztlj{))@I ggg?‘r’nﬁﬂ%q ﬂgﬁﬁg&w WhL:‘_;t'EJ égsoﬁﬁ@ﬂ ?lérﬁ;i\%gs used in
the next step without further glrification. ¢) (R -tert-Butyl
2- (4- (am nonet hyl ) phenyl ) norp f ne-4-carboxylate: 5 (R E)-tert-butyl
2- (4- ((hydroxyi m no) net hyl)g ol i ne-4-carboxylate (138 ng, 0.45
mol ) was di ssol ved in nethdnol (g and hydrogenated over 5% Pd/ C (41
ng) for 1 h. The reaction m xture as d off and concentrated in
vacuo, dissolved in ethyl acetate and ext ed with 0.5 Mag. HCl(2x1.2
ml). The conbi ned aqueous | ayers were basi fﬂ ed with 1 Mag. NaOH to pH 10
and extracted twice with dichloromethane. 10 The conbi ned organi c phases
were washed with water, dried over nmagnesium sul fate and concentrated in

t | | d
(R 3. GheXhE! i ool BF iRy 26 Frsbiccomlng KB hiIT e it e
corrm)ummlmemydpraonphdhnaq4am@bmgytet(emwﬁan% -96- a)_snst@d(o&?xRS)eren-mmm -(42- ( 4-
P %&ﬁé&q‘%@%p%%?ﬁ"' S A SRR Rotedtinif Sio iAol haead !
(CAS- 5%53 ﬂ?&gﬁﬂl&iﬂ{ AN BBTPNERYAPS OB PO Whae ssllidnds HSPY st ead of
TBTU at In DV instead of THF. Col orl ess anorphous solid. M

(1SP): (B\EtHi ([M+H] '). 20Exanple 314

(R)-4-Chl oro-N-(4- (norpholin-2- yl)%enéﬁjl%’gﬁuam de hydrochl ori de
The title conpound was obtained in & o Exanpl e 313 using 4-

chl oy obenz grS)-NoUd M é#pholid-21: enlyl)6- 2afﬂaoﬁdvtm@lyﬂaa@nmmld Col orl ess
25 anor pho(ulg )sol |<CJI]t %ﬁ(l SP)ﬂl)lgiial I1) l

Exanpl e 315 (R)-6-Chl oro- N (4- (hﬁﬁh@ﬁ 0|rh1£2 yI ) benzyl ) ni cot i nani de
hydrochl ori de WD 2011/ 07667F8PCT/ EP2010/ 070045 - 169-

oo

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-

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)nicotinamide hydrochloride



O NH CIN The title conpound was obtained in anal ogy to Exanple 313 using
6-chl oronicotinic acid (CAS-5326-23-8) instead of 3-chl orobenzoic acid.

Col or| esswanoriphiears solid. M5 (I1SP): 332.2 5 ([ MtH] PCT/EP2010/070045
Exanpl e 316

(R) - N-(4- (Morpholin-2-yl)benzyl)-6-(2;B22-trifl uoroet hoxy) ni coti nam de
hydrochloride O 10The title conpound was obtained in anal ogy to Exanple
313 using 6-(2,2,2- trifluorQefhoxy)nicotinic acid (CAS-159783-29-6)

i nstead of 3-chl orobenzoic ac 5 | ess anor phous solid. M5 (I1SP): 396.3
([ M+tH Exanpl e 317 15(S)-4-Cﬁ|oro- - (Ror phol i n- 2-yl ) benzyl ) benzam de
hydr ochl ori de Step a) (5)-tert-Butyl
2- (4-fornyl phenyl ) nor phol i ne- 4- car boxylt e:
2- (4- bronmophenyl ) nor phol i ne-4-carboxylate (5 g, 14,6 nmmol, Exanple 208b) in
20 THF (40 m) was cooled to -74 C and treated dpfopwi se with n-BuLi (13.7
m, 21.9 nmmol, 1.6 Msolution in hexane) and stirred 30 mn at -74 C. DW
(7.3 mMTheldle@ompoli)d wasolseided inchmafpgiyse exdploi2f usiap dR)-heet-batylt 314 was stirred
for 2 h at -74 C.and.then allowed to r pto - . The m re was then
(oA g RO S b DRHB (GHATRNY SRt S R Sk BT (430 my ang
the resulitdgh@nypsiioliai N4l _(bet i ate. The
organic I$¥2? ﬂ%s V@?%gﬁ%?%%gg%%%%%?é%%é%%?%%gggg&y?gg%%§2¥%%§§§§th+mater
and Yr i11&204490-Gdinstced ohEyrphanyigopibaicacandVhivngeit Mt @8P): 38¢ddIMtHeadi ng
to 4.7 g crude product. M5 (ISP): 292.3 ([MtH '). b) (S, E)-tert-Butyl

2- (4- ((hydroxyi m no) net hyl ) phenyl ) nor phol i ne- 4- car boxyl ate: 5
(5)-tert-Butyl 2-(4-fornylphenyl) mpxaifé pet 4- carboxylate (2.2 g, 7.55
mrol ) was di ssolved in ethanol (13 ml). Ml ecul ar §ieyes.50.3 nnl wer e
added f ol (SONEH-RippKidinokyDahemd)-pyd2ocHifbrargethoxy)pirotingmideyyirpchlppide

reaction m xture was refluxed for 2 h, cooled down to rt and partitioned

bet ween wat er and dichloronefﬁap@ e organic | ayer was washed with water
and brine, dried over magnesifum sul fafe ﬁnd concentrated 10 in vacuo
| eading to 1.72 g off-white solid 'C ed in the next step w thout

further purification. M5 (ISP): 207.2 (q M+ .- BAC). c) (5)-tert-Butyl
2-(4-(aninonethyl)phenyl)norpholine-4-carboxy|d§§ﬂ
N
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-(2,2,2-trifluoroethoxy)nicotinic acid (CAS

175204-90-7) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 380.3 ((M+H]").

15 Example 225
(S)-3-Chloro-4-methyl-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

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-

20 aminophenyl)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 ([{’CI}M+H]"), 329.4
([{°ClyM+H]).



(S, E)-tert-Butyl 2-(4-((hydroxyim no)nethyl)phenyl)norpholine-4-carboxyl ate
(1.63 g, 15 5.32 mml) was dissolved in nethanol (25 m ) and hydrogenated
over 5% PaOCo(1548678y, 0.255 mmol) for 1 h. The reacti onPOITAPR0IS/ONASS
filtered off and concentrated in vacuo, dissolved in ethyl acetate and
extracted with 0.5 Magq. HCl1L (2 x 10 nmiBpB- The conbi ned aqueous | ayers were
basified wwth 1 Mag. NaOH to pH 10 and extracted twice with

di chl or onet hane. The conbi ned orgarm’xanqhasms were washed with water, dried
over 20 magneS| um sul fate and concentrated in vacuo to yield 991 ng of

| i ght yel | oWS¥seigeo- éTmetthN(Ms(p)perzb&@lmhﬂwﬂ)be zamjgle hydrochloride
(S)-4-Cnloro-N-(4-(nmorpholin-2y benzyl ) benzam de hydrochloride The title
conmpound was obtained in anal ogy Ex.ampl e 29 using (5)-tert-butyl 2-(4-

| ate instead of (RS)-tert-butyl

3-(4- am nophenyl ) pyrrolidine-I-carbexyl =chl or obenzoi ¢ acid
(CAS-74-11-3) instead of (R)-2- phenyl propi o@am d and HBTU i nstead of
TBTU at 60C (4 h) in DWF instead of THF. Wit olid. Ms (ISP): 331.2
(IMrH '). WD 2011/ 076678PCT/ EP2010/ 070045 - 171-

Exanpl (IR

hydrocﬁflhggn?lg(é)npgu@%%%ﬁgbé&nl O%Rp%h%mbb% lﬂg)(!r;) %ﬁ ana ogy to
Exanpl enBdophasyliygpergiimg 1-8arboxylateqexdngriz d)B@a)amtthd(dﬁAESB&Bt—lﬁiﬁylSS)—M nst ead of

B ! @ TR B T BEol-REr o (e PRI P s B Uk A g 29T
hy dr oc b @£dddg (R O-phBSyIbidhldhi SR OWN U884, q@s f(llsfP?dHIrB QaLogy.ip) Beanpl e 317

usi ng 6- chI or oni cotl nic acid (CAS-5326-23- i nStead O chl or obenzoi ¢
aci d. I &lesElamor phous solid. MS (I SP): 332 1 ([ MrH Exanpl e 320

15(S) - N- (4- (Morphol i n-2-yl ) benzyl) Eg‘ éﬁi’” %%J/Jor onet hyl ) ni coti nam de
hydr ochl ori de NH The title'd8 5 was obtained in analogy to

Exanpl e 317 US(SFLG ,HPirhéthiyf- qur ftbiﬂ-@'—flﬁﬂieﬂbfl)bé\ﬁaﬂnﬁ droefi @ite66- 2)
(0]

i nstead of 4-chl orobenzoic aC| CoI orl ess anorphous solid. M5 (ISP): 366.2

([MH 20 WD 2011/076678PCT/ EP: 070045 172- The title conpound
was obtained in anal ogy to Exa g 6- (trifluoronethypnicotinic
acid (CAS-158063-66- 2) i nst ead of 3- hI en20| c acid. Col orless anorphous

solid. M5 (ISP): 366.1 ([MH '). °

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 3,4-dimethyl-benzoic acid (CAS 619-04-5) instead
15  of (R)-2-phenylpropionic 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

CWNOT;;

20  The title compound was obtained in analogy to Example 214 using 3-bromomethyl-3-
methyloxetane (CAS-78385-26-9) instead of (bromomethyl)cyclopropane and using 10
equiv. TFA at -10 °C in dichloromethane (17 h) for the deprotection step. White solid.
MS (ISP): 383.2 ((M+H]").



5 Exanpl e 322
3-Chloro-N-[4-((2S,5S)-5-net hyl - nor phol i n-2-y1) - phenyl pbenzam de

hydr ochl owode11/0Z6678 The titl e conmpound was obtai ned i n a&oalErgyioooexanpl e
308 using (S)-2-am nopropanol instead 10 of 3-am nopropanol in step a).
Of-white solid. M5 (I1SP): 331.2 ([{35G# MH '), 333.3 ([{37C1}MH ).
Exanpl e 323

3-Chl oro-N-[4-((2S, 5R) - 5- net hyl - nomzagiple22y y1) - phenyl pbenzam de
hydrochloride Cl 15 The title conpound was obtained in analo to exanpl e
308 using (R)-4-GhlorpriBlwaedy-(4- ﬂgﬂﬁﬁwlwﬂ-sl)nh«m&&ﬁem@ﬂ hygreg

Of-white solid. M5 (1SP): 33Li {35C1}M+H '), 333.4 ([{37C1}N%Fﬂ ).
The conpounds of formula | and t r pharmaceutical ly usable addition salts
20 possess val uabl e phar macol ogi t&t : es. Specifically, it has been
found that the WD 2011/ 076678PCTtEP 01045 -173- conpounds of the
present invention have a good affinity tothg trnace am ne associ at ed
receptors (TAARs), especially TAARL. The conpeyads were investigated in
accordance with the test given hereinafter. 5Materials and Met hods

o e Rl B e p s & g RRL B Bl B T SRR AL B LR Aot e

rat sancrem BB phoVigs-8-cartiekifatcad afrﬁ B gEnaRitead MARSF- SN bt 2-y4-aS
descrlbéd ﬂgﬁL?ndenaﬁn et al. f (ﬁiXTﬁg ﬁ?nd HIS?KFIde|It 3 Cg Sgstem
88 1BeRGPEdu0t s

( Roche bryragphssy Dmenphadine- 6§éﬂ>oewltaw apdsl- ng&*ﬂa@fr@ beozggoide (¢
were cl; @éi’e%‘& df%tt%tﬂﬁ%&laaﬁﬁdﬁlle%&%wgg Td dofiBY! Wh?t%%gﬁ? s éf@@g“ﬁ# he

i nstructions of TS Vere sabcl one to 't
pl RESnep?’ Glglet+o1] ") BES. O([dMCeavi+HIP3) o Alto Callfornia), and expression
vectors were sequence verified befgre introduction in cell |lines. 15 HEK293

cells (ATCC # CRL-1573) were cultuﬁéﬁnﬁg%%ﬂ{ially as described by Lindemann

et g . (200%y). 4g;mom f&%?ﬁ'i\aﬁ] ag?.gEgﬁh.ap @%Lﬁ&&ﬁﬁe %hlao IS aHEK293

cells were tran cted wt neo2 Sl on i ni ng
the TAAR codi ng sequences (destxihbed above) mnth L|pofectan1ne 2000

(I'nvitrogen) according to the i uctifons of the manufacturer, and 24 hrs
post transfection the culture nmediumjwa pl enmented with 1 ng/m G418
(Sigma, Buchs, 20 Switzerland). Aftef a 2y peri od of about 10 d cl ones

were isol ated, expanded and tested for responsiveness to trace am nes (al
conpounds purchased from Sigma) with the cAMP B otrak Enzynme i nmunoassay
(EIA) System (Amersham follow ng the non-acetyl ati on EI A procedure

provi défthebifletchgpoamdivacdbitiged ui\Anangy@@ akarﬁlﬁb 141 usieg (SryqieﬁkbudjlspMayed a
stable EC50 for_a culture period assages were used for

subseqlEdPoRhenyhwerrhg BH@QW@OFZQMGM%F rYSRIJacadR (R§?'tel‘mml 7 Kfe‘nb rane
Pr epar g 08,1209 88018ih 8and:y3k Pt Whd 4-chloro-2-fluoro-benzamide (CAS 104326-93-4)

15 instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 320.1
([ 7CyM+HT), 318.2 ([{°CLIM+H]).
Example 231
(RS)- N-(4-(Morpholin-2-yl)phenyl)-2-phenylthiazole-5-carboxamide
hydrochloride

oo
R “ey

20



HEK- 293 cells stably expressing rat TAARL were maintained at 37 C and 5%
CQ2 in DVEM hi gh glucose nedium containing fetal calf serum (10% heat

i nacti vatwo 2bowo78@8mi n at 56 C), 30 penicillin/streptompcrrErPedi®ip7ooand 375
iug/ mgeneticin (G bco). Cells were rel eased fromculture flasks using
trypsin/ EDTA, harvested, washed twi celdth ice-cold PBS (without Ca2' and
My2'), pelleted at 1'000 rpmfor 5 mn at 4 C, frozen and stored at -80 C
Frozen eltitetcd mpelugd Suseianidedin thaligynd EszBﬁ@ Mahio((RG)-dvt-bitgll 7(4)

containing 10 mM EDTA and honogeni zed WD 2011/ 076678PCT/ EP2010/ 070045

- 174- wiirerhepd)eipbaliteed-cahonylaiki(hérat (0245 6-26-01 instad of PR FisFt-teyls$-(4the
honogenat: ﬁ&g&

t he su%ern ta ¥1 shfienlréogl\e;gad%xr?’dhﬁ%’%g%r gg(ﬁl&;orll%?t Eilb%lelﬁﬁ i Ce%gggﬁédlgg%bn 20
mM  HEPEStdda @ (R 2Q-pibvhylpidprond) acid aHBITRDinftedd dﬂ\?FlElIMlmhlang) YeHowablyd. B ( 20
s at_14 0 procedure was repeated and the final pellet 5
resusspéjrﬁ)g&%ﬁmgbé&}\lam containing 0.1 mM EDTA and honogeni zed using the
Pol ytron. Typically, aliquots of Zmn@mzane portions were stored at -80
C. Wth each new nenbrane batch the dissociation constant (Kd) was

det er m (RY)-Ni(d-(Mepholim2id)pheoyl) - (taﬂnehymm{mdim4+ylwr)nﬁcotinamide

3[H -(S)-4-[ (et hyl -phenyl -am n\(/)vé- Eﬁ’liﬁél 5-di hydr o- oxazol- 2-yl am ne
(described in WD 2008/ 098857) xanps a concentration equal to the

cal cul ated Kd val ue, that ually around 2.3 nM resulting in the

bi ndi ng of approximately 052% omﬂa ol igand and a specific binding
representing approxi mately 85% of t e t al

was defined as the amount of ]i

3[H -(S)-4-[(ethyl-phenyl-am no) - nmet hyl] - 4,%5;di hydr o- oxazol-2- yl am ne
bound in the presence of 101LI M unl abeled |i'gand. Al conpounds were tested

at g broad rﬁ@gﬂe%n@eﬂ&@&}ag @gthﬁa@@m(alﬁlowté @X&&pﬂelal9msmgrm@wéﬁ pales. The
test compounds (20 pi/well) were 15 transferred well plate

( Tr ef f 2al¥yamianphengDmiorphofing#rESONBE (C205- &M)27|@I§I-915 @)lnsi@adtef(RS rivyC12( 10

(3 - - PbTh-oRaeo kot B POy s B salob o ami me at &

concentylady)sibotfic Sid (@ABL‘B%@S nb5-anchskA8 of (R 07 - Fh&@lﬁf@ﬁbh@%ﬁi didesuspended at
50 Iugﬁ)rot ein per added. The 96 deep wel d§) ates were incubated for 1

hr at HBIU ipsgead |T dJ (et leatrrer Mihitgtseldd. B\flsr(bSd)) §4.2 ((Mxtiloh 20 t hr ough

Un| ilter 96 plates (Packard Instrunment Conpany) and glass filters G-/ C
(Perkin Elnmer) presoaked for 1 hr in polyethylenimne (0.3% and washed 3
times with 1 m of cold binding bufffixamplé®3®r addition of 45 pl of

M crosci nt 4R§éPerk| nEl mer i the Unifilter-96 plate was sealed and after 1
hr the rati dRt NtV uphatingd-Yinhegyh- %Bbwmawec‘! -6prhoxamidgi nti || ation
Counter (Packard Instrunent Conp ReRadi oli 2and bi ndi ng assay on nouse
TAARL Menbrane Preparation and 01 i gand Bi ndi ng. HEK-293 cells stably
expressi ng nouse TAARL were rq:u ned at 37 C and 5% CQO2i n DMEM hi gh

blndlng Nonspeci fi c binding

gl ucose nedium containing fe calf serum (10% heat inactivated for 30
mn at 56 C), penicillin/strept cin (1%, and 375 iug/ mgeneticin

(G bco). Cells were rel eased fr il ture flasks using trypsin/ EDTA,
harvest ed, washed twice with ice-cpl .@: CﬁWI thout Ca2' and My2'), pelleted

at 1'000 rpmfor 5 mn at 4 C, frozen and sfored at -80 C. Frozen pellets
wer e suspended in 20 m HEPES- NaCH (20 NpH 7.4) containing 10 mM EDTA
and WD 2011/076678PCT/ EP2010/ 070045 -175- honogeni zed with a Pol ytron (PT
6001 Ki nemalhctat)e @Dtmmh@(ww lopmitfedrin 2@alegy MhexahpdoYtnane(R@stedent ri f uged at

48' 000 ,Xx f r 30 uen I r nat.ant renoved and
it soar s 2 dpritnes s By o hrGlin ST GadnRHRE R st o o )
cont ai IRRP+P-Bu TIRinep h& | Rah. ilrdaﬂ) (&S 2adheAtHIRLD 14- Thi s

pr ocedgr eg\t/vas r:*;/[%gjedlﬂggdag]h)tgbgofl ngl elcfxgt trez%gpﬁeqﬁlded |ﬂmHEPES- NaOH

cont ai rﬁiidl”erXDllcla E&FA7 Hidl hdhisgesd Qﬂ@)ds]i’hﬁfg}’h)mpl@@ﬁ peidend HBMV cal | y,
al i uot; t C. Wth each new
nerrgr anlzSt at ch %@?ﬂ% %%ﬁ8g§n%é§ﬁ(%ﬁm oﬁ ‘ermned via a

sat2g ati on curve. The TAARL radio ligand 3

[1-1]-(S)-4-[ (et hyl -phenyl -am no) - net hyl | - 4, 5-di hydr o- oxazol - 2-yl am ne
(described in WD 2008/ 098857) was used at a concentration equal to the

cal cul ated Kd value, 10 that was usually around 0.7 nM resulting in the

bi ndi ng of approximately 0.5% of the radioligand and a specific binding
representing approxi mately 70% of the total binding. Nonspecific binding
was defined as the anmount of 3[H -(S)-4-[(ethyl-phenyl-am no)-nethyl]-

4, 5-di hydr o- oxazol - 2-yl am ne bound in the presence of 101LI M unl abel ed
Ilgand AII corrpounds wer e tested at a broad range of concentratl ons (10 pM

. AN o —— b ~ - o



25The preferred conpounds show a Ki value (IM in nouse or rat on TAARL in
the range of <0.011LIM as shown in the table below. Exanple Ki (FM

nouse/ r atwaxanpl7es7&i (UM nouse/rat Exanple Ki (FM nousetrar2dio07@d56/
0.0072 109 0.0017/ 0.0176 216 0.0176/ 0.0012 2 0.0006/ 110 0.0021/ 217

0. 3346/ -136-

Example 234
(S)-N-(4-(Piperidin-3-yl)phenyl)-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) instead of (RS)-tert-butyl 3-(4-
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+H]").

Example 235
10 (S)-2-(4-Chlorophenoxy)-N-(4-(piperidin-3-yl)phenyl)acetamide hydrochloride

CQW“@,O

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-chlorophenoxy)acetic acid (CAS 122-88-3)

15 instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 347.2 ([ {’CI}M+H]"), 345.2
([{°ClyM+H]).

Example 236
(S)-4-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

/S\©\(H

b

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-1-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]").



WD 2011/ 076678PCT/ EP2010/ 070045 -176- 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/ WO 2011/076678 PCT/EP2010/070045

-137-

Example 237
(S)-4-(Ethylthio)-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

\/S\Q\KH

b
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 5-Chloro-pyrazine-2-carboxylic acid ((S)-4-piperidin-3-yl-phenyl)-amide hydrochloride

Cl N
’
N N
N
N

b
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-pyrazine-2-carboxylic acid (CAS 36070-

15  80-1) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 319.2 ([{*'CI}M+H]"),
317.2 ([{CyM+H]H.

Example 239
5-Chloro-pyrazine-2-carboxylic acid ((R)-4-piperidin-3-yl-phenyl)-amide hydrochloride

Cl N
=z
N N
N
e}
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-
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 ([ {’Cl}M+H] ),
317.2 ([{CyM+H]H.



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 0.0836/ 221 0.005/ 0.0295 0.0074
WO 2011/076678 PCT/EP2010/070045

-138-

Example 240
(S)-4-chlorobenzyl 4-(piperidin-3-yl)phenylcarbamate hydrochloride

@Wﬂ@

The title compound was obtained in analogy to example 120 using (S)-tert-butyl 3-(4-

O

N
H

5 aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-1-carboxylate and (4-chlorophenyl)methanol (CAS 873-76-7) instead
of 4-chlorophenethyl alcohol. Off-white solid. MS (ISP): 347.1 ([ {’Cl}M+H]"), 345.2
([{PCM+H]).
Example 241
10 (RS)-N-(4-(Morpholin-2-yl)phenyl)-6-morpholinonicotinamide hydrochloride
O

G
| H
N

Mﬂ@fj

N
H

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 aminophenyl)pyrrolidine-1-carboxylate, 6-morpholinonicotinic acid (CAS-120800-52-4) instead
of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP):
369.1 ((M+H]H.

Example 242
(S)-N-(4-(Piperidin-3-yl)phenyl)-6-(trifluoromethyl)nicotinamide 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-



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
WO 2011/076678 PCT/EP2010/070045

-139-

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]").

Example 243
5 (S)-6-Methyl-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride

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 6-methylnicotinic acid (CAS 3222-47-7) instead of

10  (R)-2-phenylpropionic acid. White solid. MS (ISP): 296.4 ((IM+H]").

Example 244
(S)-6-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride

/S =z
| H
Nao N
0 \O"""O
N

N

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)phenyl)nicotinamide hydrochloride

N
T



-/ 117 0.0531/ 224 0.051/ 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/

10

15

20

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-
aminophenyl)pyrrolidine-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-yl)phenyl)benzamide

A

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 3-(ethylthio)benzoic acid (CAS 5537-74-6) instead
of (R)-2-phenylpropionic acid. Colourless gum. MS (ISP): 341.1 ([M+H]").

Example 247
(S)-5-Methyl-N-(4-(piperidin-3-yl)phenyl)pyrazine-2-carboxamide hydrochloride

Y\N H
NWN\Q

o)

‘A

N
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-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
(S)-N-(4-(Piperidin-3-yl)phenyl)-5-(trifluoromethyl)pyrazine-2-carboxamide hydrochloride



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/
WO 2011/076678 PCT/EP2010/070045
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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-yl)phenyl)-2-phenyloxazole-4-carboxamide hydrochloride

S
%@rp

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-

10

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]").
Example 250
(S)-N-(4-(Piperidin-3-yl)phenyl)-5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxamide
hydrochloride

F{/ o
=

NV'H(H\Q

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-1-carboxylate and 5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxylic acid



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

WO 2011/076678 PCT/EP2010/070045
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(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

Y

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-bromo-pyrazine-2-carboxylic acid (CAS 876161-
05-6) instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 363.2 ([{*'Br}M+H]"),
10 361.2 ([{’Br}M+H]).
Example 252

(S)-6-Bromo-N-(4-(piperidin-3-yl)phenyl)nicotinamide 2,2,2-trifluoroacetate
Br

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

15 aminophenyl)piperidine-1-carboxylate (example 150a) instead of (RS)-tert-butyl 3-(4-
aminophenyl)pyrrolidine-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
([{”Br}M+H]").

Example 253
20 (S)-3-Methyl-N-(4-(piperidin-3-yl)phenyl)benzamide

LA

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-



0. 0016 16 0.0007/ 124 0.0013/ 231 0.0043/ WD 2011/076678PCT/ EP2010/ 070045
-177- 0.0043 0.0036 0.0014 17 0.0083/ 125 0.0003/ 232 0.1499/ 0.0363
0. 0007 WO 2011/076678 PCT/EP2010/070045
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aminophenyl)pyrrolidine-1-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 cis-(RS)-4-Methoxy-N-(4-(morpholin-2-yl)phenyl)cyclohexanecarboxamide
hydrochloride
|

Uy ©T
b

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, 4-methoxycyclohexanecarboxylic acid cis/trans mixture
(CAS- 95233-12-8) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17h at
rt). Cis/trans isomers were 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
|
o,
N
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-
aminophenyl)pyrrolidine-1-carboxylate, 4-methoxycyclohexanecarboxylic acid cis/trans mixture

(CAS- 95233-12-8) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17h at



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

WO 2011/076678 PCT/EP2010/070045

_144-

rt). Cis/trans isomers were separated by using silicagel 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)phenyl)nicotinamide
\/O 7

H
Na N
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-

aminophenyl)pyrrolidine-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-yl)phenyl)pyrazine-2-carboxamide

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 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)phenylcarbamate 2,2,2-trifluoroacetate
H

SRR e

N
H

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. 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/
WO 2011/076678 PCT/EP2010/070045
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aminophenyl)pyrrolidine-1-carboxylate and 2-indanol (CAS 4254-29-9) instead of 4-
chlorophenethyl alcohol. Off-white solid. MS (ISP): 337.5 ((M+H]").

Example 259
5 (S)-3-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)benzamide

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 3-(methylthio)-benzoic acid (CAS 825-99-0) instead
10 of (R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 327.3 ([M+H]").

Example 260
(R)-3,4-Dimethyl-N-(4-(piperidin-3-yl)phenyl)benzamide hydrochloride

s

0
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-1-carboxylate and 3,4-dimethylbenzoic acid (CAS 619-04-5) instead of
(R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 309.5 ([M+H]").

20 Example 261
(R)-N-(4-(Piperidin-3-yl)phenyl)-3-(trifluoromethyl)benzamide hydrochloride

H
F)p\'(N
F

F 0

N

H
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-



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 2011/076678 PCT/EP2010/070045
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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+H]").

Example 262
5 (R)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

Cl

ér“oﬁ

N
H

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)-
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
(S)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

%O@

15 H

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, 3-chlorobenzoic acid (CAS-535-80-8)
20 instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). Off-white solid.
MS (ISP): 317.1 ((M+H]").
Example 264
(R)-6-Methyl-N-(4-(piperidin-3-yl)phenyl)nicotinamide hydrochloride



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 O0.1057

10

15

20
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N
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-methylnicotinic acid (CAS 3222-47-7) instead of
(R)-2-phenylpropionic acid. Off-white solid. MS (ISP): 296.4 ([M+H]").

Example 265

(R)-N-(4-(Piperidin-3-yl)phenyl)-6-(trifluoromethyl)nicotinamide hydrochloride
£ F
=
F |
Nx

ZT

N
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]").

Example 266
(R)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride
|

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-aminophenyl)pyrrolidine-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]").



0.116 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 29
WO 2011/076678 PCT/EP2010/070045
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Example 267
(S)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

é©\ﬁ
e

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-aminophenyl)pyrrolidine-1-carboxylate, 4-
(methylthio)benzoic acid (CAS- 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+H]").

10
Example 268
(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochloride
.
Ej\/o S
N AN
J
15 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-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): 382.1 ((M+H]").
20
Example 269
(S)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochloride



0. 1024/ 136 0.1529/ 244 0.2679/ 0.0501 0.0008 0.0049 30 0.053/ 137
0. 0062/ 245 0.0649/ WO 2011/076678PCT/ EP2010/ 070045 -178- 0.0722 0.0015
0. 0063 31IWO0 2011/076678 PCT/EP2010/070045
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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-Dichloro-N-(4-(morpholin-2-yl)phenyl)isonicotinamide hydrochloride

Cl
N7
D\(n
Cl
)
N

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-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 rt).
15 White solid. MS (ISP): 352.1 ([M+H]").

Example 271
(S)-2,6-Dichloro-N-(4-(morpholin-2-yl)phenyl)isonicotinamide hydrochloride

Cl

N7 X
L H

20
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, 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]").



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/
WO 2011/076678 PCT/EP2010/070045
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Example 272
(RS)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide hydrochloride

i
N
4
%(J\'(H
N N
e} \©\[Oj
N
H

The title compound was obtained in analogy to Example 29 using (RS)-tert-

5 butyl 2-(4-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of
(RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 6-
(trifluoromethyl)nicotinic 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]").

10 Example 273
(RS)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide
hydrochloride

Cl
jel
H
N N
! @Toj
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-aminophenyl)pyrrolidine-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-yl)phenyl)pyrazine-2-carboxamide hydrochloride



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 0.0103/ 142 0.0126/ 250 0.2879/
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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-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-yl)phenyl)benzamide hydrochloride

3

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-aminophenyl)pyrrolidine-1-carboxylate, 4-cthoxybenzoic 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]").
Example 276
(S)-4-Ethoxy-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride

N
-
e

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, 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]").

Example 277
(RS)- 3-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide hydrochloride



0.078 0.0004 0.0056 36 -/ 143 0.0054/ 251 0.4798/ 0.3239 0.0006 0.0054

37 0.0556/ 144 0.0188/ 252 0.0783/ 0.0114 0.0011
WO 2011/076678 PCT/EP2010/070045
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N
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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-

5 aminophenyl)pyrrolidine-1-carboxylate, 3-methylbenzoic acid (CAS- 99-04-7) instead of (R)-2-
phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP): 297.2
(IM+H]").

Example 278
(S)-N-(4-(Piperidin-3-yl)phenyl)-5-propylpyrazine-2-carboxamide hydrochloride

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-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-1-yl)nicotinamide hydrochloride

Gl

N~

ZT

)

Iz

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. 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
WO 2011/076678 PCT/EP2010/070045
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instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). White solid. MS
(ISP): 353.2 ((M+H]").
Example 280
(RS)-N-(4-(Morpholin-2-yl)phenyl)-2-(trifluoromethyl)isonicotinamide
5 hydrochloride

F
FF

N~
H
. N
! \©\[oj
N
H

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-

10 (trifluoromethyl)isonicotinic acid (CAS-131747-41-6) instead of (R)-2-phenylpropionic
acid and HBTU instead of TBTU (17 h at rt). White solid. MS (ISP): 353.2 ((M+H]").

Example 281
(S)-2,6-Dichloro-N-(4-(piperidin-3-yl)phenyl)isonicotinamide hydrochloride

Cl
N/
I
X
Cl
o} II""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-1-carboxylate and 2,6-dichloroisonicotinic acid (CAS 5398-44-7)
instead of (R)-2-phenylpropionic acid. White solid. MS (ISP): 354.3 ([ {’Cl}M+H]"), 352.3
20 ([{Cr’ClIM+H]Y), 350.3 ([{°ClyM+H]).

25



-/ 147 0.001/ 255 5.1005/ 0.5218 0.4278 41 -/ 148 0.0393/ 256 1.166/
2.9809 0.0049 0.012 42 0.0033/ 149 0.0011/
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Example 282
(S)-2-Chloro-6-methyl-N-(4-(piperidin-3-yl)phenyl)isonicotinamide

N/
AN
Cl
N

b

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 2-chloro-6-methylisonicotinic acid (CAS 25462-85-
5) instead of (R)-2-phenylpropionic acid. Light yellow solid. MS (ISP): 332.2 ([{'CL}M+H]"),
330.3 ([{CIM+H] ).
Example 283
10 (R)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide hydrochloride

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)-
15  tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 6-(trifluoromethyl)nicotinic 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]").
Example 284
(S)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide hydrochloride

20 H

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)-



257 0.7857/ 0.0354 0.001 0.004 43 0.0041/ 150 0.002/ 258 0.0225/ 0.0242
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tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 6-(trifluoromethyl)nicotinic 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]").

5 Example 285
(R)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide hydrochloride

cl
N -~
| H
~ N
o \@[Oj
N
H

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)
10  instead of (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-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)phenyl)isonicotinamide hydrochloride

Cl

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)-

20 tert-butyl 3-(4-aminophenyl)pyrrolidine-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-yl)phenyl)-1-(pyrimidin-4-yl)piperidine-4-carboxamide
dihydrochloride



WD 2011/ 076678PCT/ EP2010/ 070045 -179- 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/ 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-

5 aminophenyl)pyrrolidine-1-carboxylate, 1-(pyrimidin-4-yl)piperidine-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-(Morpholin-2-yl)phenyl)-2-(pyrazin-2-yl)thiazole-4-carboxamide
hydrochloride

N_N
",

\_gtN
S\)YH

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
15 (RS)-tert-butyl 3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2-(pyrazin-2-yl)thiazole-4-
carboxylic acid (CAS-115311-44-9) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at t). Yellow solid. MS (ISP): 368.2 ([M+H]").

Example 289
20 (S)-N-(4-(Piperidin-3-yl)phenyl)-6-propylnicotinamide

=

N
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0.0013 48 -/ 155 0.0107/ 263 0.0152/ 0.6132 0.0009
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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-propylnicotinic acid (CAS 847046-96-2) instead
of (R)-2-phenylpropionic acid. White solid. MS (ISP): 324.4 ([M+H]").

Example 290
(RS)- N-(4-(Morpholin-2-yl)phenyl)-2-(pyrimidin-2-yl)thiazole-4-carboxamide
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-
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 rt).
Light brown solid. MS (ISP): 368.2 ((M+H]").

Example 291
(RS)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea
hydrochloride

I=

a) (RS)-tert-Butyl 2-(4-(3-(4-(trifluoromethyl)phenyl)ureido)phenyl)morpholine-4-carboxylate
(RS)-tert-Butyl 2-(4-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) (400 mg;
1.44 mmol), 4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6) (336 mg; 1.8 mmol) and
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 rt the reaction mixture was poured into water, extracted twice with ethyl

0.0048 0.0002



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
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acetate, washed with water and brine, dried over magnesium sulfate and concentrated in vacuo.
The residue was purified by silicagel 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 b)) (RS)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea hydrochloride
(RS)-tert-Butyl 2-(4-(3-(4-(trifluoromethyl)phenyl)ureido)phenyl)morpholine-4-carboxylate
(167 mg; 0.359 mmol) was dissolved in dioxane (1 ml), treated with 4 M HCI 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 (ISP): 366.1 ((M+H]").
10
Example 292
(RS)- 1-(4-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyl)urea hydrochloride

[op“r“ﬁ

15  The title compound was obtained in analogy to Example 291 using 4-chlorophenyl 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-(Morpholin-2-yl)phenyl)-3-p-tolylurea hydrochloride

[op“r“a

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+H]").
25
Example 294
(RS)-2-Methyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide dihydrochloride



-/ 158 0.0326/ 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/
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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-
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 ((IM+H]").
Example 295
(RS)-2,6-Dimethyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide dihydrochloride

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, 2,6-dimethylisonicotinic acid (CAS-54221-93-1)
instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU (17 h at rt). Yellow solid. MS
(ISP): 312.4 ((IM+H]").

Example 296
(RS)-2-(1-Methyl-1H-pyrazol-4-yl)-N-(4-(morpholin-2-yl)phenyl)thiazole-4-

carboxamide hydrochloride

~, N

NT N
=N
H
S\)ﬁ("‘
! 7@\[0]
N
H

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



268 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/
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3-(4-aminophenyl)pyrrolidine-1-carboxylate, 2-(1-methyl-1H-pyrazol-4-yl)thiazole-4-
carboxylic acid (CAS-1152605-07-6) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at rt). White solid. MS (ISP): 370.2 ((M+H]").

Example 297
(S)-6-Ethyl-N-(4-(piperidin-3-yl)phenyl)nicotinamide

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-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-yl)phenyl)-2-(pyrazin-2-yl)thiazole-5-
carboxamide hydrochloride

/=\

/ S
0 \©\[Oj
N
H

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, 4-methyl-2-(pyrazin-2-yl)thiazole-5-
carboxylic acid (CAS-216959-92-1) instead of (R)-2-phenylpropionic acid and HBTU
instead of TBTU (17 h at t). Yellow solid. MS (ISP): 382.4 ([M+H]").

Example 299
(RS)-N-(4-(Morpholin-2-yl)phenyl)-1-phenyl-1H-pyrazole-3-carboxamide
hydrochloride



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

-161-

aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6) instead of (RS)-tert-butyl
3-(4-aminophenyl)pyrrolidine-1-carboxylate, 1-phenyl-1H-pyrazole-3-carboxylic acid

5 (CAS-4747-46-0) instead of (R)-2-phenylpropionic acid and HBTU instead of TBTU
(17 h at rt). Off-white solid. MS (ISP): 349.2 ((M+H]").

Example 300
(RS)-2-Ethoxy-N-(4-(morpholin-2-yl)phenyl)isonicotinamide hydrochloride

B
0 \©\[;j

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-ethoxyisonicotinic 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-Chloro-2-iodo-N-(4-(morpholin-2-yl)phenyl)benzamide
cl |
L
N
rQ

EJ

20  The title compound was obtained in analogy to example 141 using (S)-tert-butyl 2-(4-
bromophenyl)morpholine-4-carboxylate (example 208b) instead of (RS)-tert-butyl 2-(4-
bromophenyl)morpholine-4-carboxylate and 4-chloro-2-iodo-benzamide (CAS 942319-20-2)



0.0169 58 0.0007/ 165 0.1256/ 273 0.0343/ WD 2011/076678PCT/ EP2010/ 070045
-180- 0.0022 0.0411 0.008 59 0.0256/ 166 0.3936/ 274 2.5115/ 0.0014
0. 0212 WO 2011/076678 PCT/EP2010/070045
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instead of 5-trifluoromethyl-pyridine-2-carboxylic acid amide. White solid. MS (ISP): 445.0
([{7CM+H]), 443.0 ([{PCLM+H]).

Example 302
5 (RS)-1-(6-Chloropyridin-3-yl)-3-(4-(morpholin-2-yl)phenyl)urea hydrochloride

H H
r@ T L
o) 0 =
[ N cl
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-yl)phenyl)urea hydrochloride

[O j/g/ﬂ\c[(ﬁ\@m

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-(Morpholin-2-yl)phenyl)-3-m-tolylurea hydrochloride

U@“ﬁf“w@r

The title compound was obtained in analogy to Example 291 using m-tolyl isocyanate
(CAS-621-29-4) instead of 4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6).
Light grey solid. MS (ISP): 312.4 ((M+H]").

25
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Example 305
(RS)-1-(2-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyl)urea hydrochloride

"
ook C

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 (CAS-
1548-13-6). Light grey solid. MS (ISP): 332.2 ((M+H]").

Example 306
(RS)-1-(4-Methylbenzyl)-3-(4-(morpholin-2-yl)phenyl)urea hydrochloride

) j@Tﬁ

The title compound was obtained in analogy to Example 291 using 4-methylbenzyl isocyanate
(CAS- 56651-57-1) instead of 4-(trifluoromethyl)phenyl 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-yl)phenyl)urea hydrochloride

U@“ﬁ“@

20  The title compound was obtained in analogy to Example 291 using cyclohexyl isocyanate (CAS-
3173-53-3) instead of 4-(trifluoromethyl)phenyl isocyanate (CAS-1548-13-6). Off-white solid.
MS (ISP): 304.3 ((M+H]").

Example 308
25 (S)-N-(4-(1,4-Oxazepan-2-yl)phenyl)-3-chlorobenzamide hydrochloride



0. 0278/ 169 0.0607/ 277 0.0472/ 0.0046 0.0027 0.0036 63 0.0837/ 170
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a) (8)-3-(2-Hydroxy-2-(4-nitrophenyl)ethylamino )propan-1-ol

(S)-2-(4-nitrophenyl)oxirane (5 g, 30.3 mmol, CAS 78038-42-3) was mixed with isopropanol
(2.33 ml), and 3-aminopropan-1-ol (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 MgSOj4 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-ol (2.74 g, 38%) as light yellow solid MS
(ISP): 241.2 ((M+H]").

b) (S)-tert-Butyl 2-hydroxy-2-(4-nitrophenylDethyl(3-hydroxypropyl)carbamate

(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 MgSQj, and evaporated. The solid was stirred in a mixture of heptane and ethyl acetate and
filtered off to yield (S)-tert-butyl 2-hydroxy-2-(4-nitrophenyl)ethyl(3-hydroxypropyl)carbamate
(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-nitrophenyl)-1.4-oxazepane-4-carboxylate

(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 ml, 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.



279 0.1463/ 0.0215 0.0101 0.0044 65 0.1249/ 172 0.1126/ 280 0.0172/
0.3523 0.0077 0.0069 66 0.137/ 173 0.8235/ 281 0.0128/
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d) (S)-tert-Butyl 2-(4-aminophenyl)-1.4-oxazepane-4-carboxylate

(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

5 hydogen for 45 min. The catalyst was filtered off and the filtrate was evaporated to give (S)-tert-
butyl 2-(4-aminophenyl)-1,4-oxazepane-4-carboxylate (288 mg, 88%) as light yellow oil. MS
(ISP): 193.3 (100%, [M-BOC+H]"), 293.3 (3%, [M+H] ).

e) (S)-tert-Butyl 2-(4-(3-chlorobenzamido)phenyl)-1.4-oxazepane-4-carboxylate

10 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 ml)

15 and extracted twice with ethyl acetate. The organic layers were dried (MgSQy), filtered and

concentrated in vacuo. The residue was purified by column chromatography (SiO,; 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 ([ {°CI}M+H]"), 433.3
([{"ClyM+H]).

20
) (S)-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 HCI in dioxane (4 M, 1.22 ml, 4.87
mmol) was added. The reaction mixture was stirred at 60 °C overnight. The solvent was

25 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 ([{°CI3M+H]Y), 333.3 ([{'C}M+H]).

30 Example 309
3-Chloro-N-(4-((2S,6S)-6-methylmorpholin-2-yl)phenyl)benzamide hydrochloride



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
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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 ([{°Cl}M+H]"), 333.3
([{"ClyM+H]).
5 Example 310
6-Chloro-N-(4-((2S,6R)-6-methylmorpholin-2-yl)phenyl)nicotinamide hydrochloride

Cl

The title compound was obtained in analogy to example 308 using (S)-1-aminopropan-2-ol
instead of 3-aminopropanol in step a). Off-white solid. MS (ISP): 332.2 ([{°Cl}M+H]"), 334.3
10 ([{7CiyM+H].
Example 311
(R)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea hydrochloride

ST Ty

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-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6). Off-
white solid. MS (ISP): 366.1 ([M+H]").

Example 312
20  (S)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea hydrochloride



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
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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)-
5 tert-butyl 2-(4-aminophenyl)morpholine-4-carboxylate (CAS-1002726-96-6). Off-white solid.
MS (ISP): 366.1 ((M+H]").
Example 313
(R)-3-Chloro-N-(4-(morpholin-2-yl)benzyl)benzamide hydrochloride

o]

@XNH

Cl O

)

10
a) (R)-tert-Butyl 2-(4-formylphenyl)ymorpholine-4-carboxylate:

(R)-tert-butyl 2-(4-bromophenyl)morpholine-4-carboxylate (342 mg, 1 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

15 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
washed 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

20 4:1) leading to 160 mg off-white solid. MS (ISP): 292.3 ([M+H]").

b) (R,E)-tert-Butyl 2-(4-((hydroxyimino)methy)phenyl)morpholine-4-carboxylate:

(R)-tert-butyl 2-(4-formylphenyl)morpholine-4-carboxylate (155 mg, 0.532 mmol) was
dissolved in ethanol (0.9 ml). Molecular sieves 0.3 nm were added followed by

25 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



-/ 178 0.0032/ 286 0.0222/ 0.0121 0.002 0.0044 72 0.5073/ 179 0.0008/
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concentrated in vacuo leading to 159 mg off-white solid which was used in the next step

without further purification.

¢) (R)-tert-Butyl 2-(4-(aminomethyl)phenyl)morpholine-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% 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 aq. HCI (2x1.2 ml). The combined aqueous layers
were basified with 1 M aq. NaOH to pH 10 and extracted twice with dichloromethane.

10 The combined organic phases were washed with water, dried over magnesium sulfate

and concentrated in vacuo to yield 63 mg of a colorless oil. MS (ISP): 293.2 ((M+H]").

d) (R)-3-Chloro-N-(4-(morpholin-2-yl)benzyl)benzamide hydrochloride

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

15  (aminomethyl)phenyl)morpholine-4-carboxylate instead of (RS)-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 at 60°C (17 h) in DMF instead of THF.
Colorless amorphous solid. MS (ISP): 331.1 ((M+H]").

20 Example 314
(R)-4-Chloro-N-(4-(morpholin-2-yl)benzyl)benzamide hydrochloride

(e}
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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+H]").

Example 315
(R)-6-Chloro-N-(4-(morpholin-2-yl)benzyl)nicotinamide hydrochloride



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/
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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+H])).
Example 316
(R)-N-(4-(Morpholin-2-yl)benzyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
hydrochloride
o
|
F>[O N/
(0]
J
10 The title compound was obtained in analogy to Example 313 using 6-(2,2,2-

trifluoroethoxy)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-yl)benzyl)benzamide hydrochloride

(e}
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H

Step a) (S)-tert-Butyl 2-(4-formylphenyl)morpholine-4-carboxylate:

(S)-tert-Butyl 2-(4-bromophenyl)morpholine-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 ([M+H]").

b) (8.E)-tert-Butyl 2-(4-((hydroxyimino)methyl)phenyl)morpholine-4-carboxylate:

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 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 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).

¢) (S)-tert-Butyl 2-(4-(aminomethyl)phenyl)morpholine-4-carboxylate:

(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 ml). 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+H]").

d) (S)-4-Chloro-N-(4-(morpholin-2-yl)benzyl)benzamide 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-
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 chlorobenzoic acid (CAS-535-80-8) instead of 4-chlorobenzoic acid. Colorless
amorphous solid. MS (ISP): 331.2 ({M+H]").
Example 319
(S)-6-Chloro-N-(4-(morpholin-2-yl)benzyl)nicotinamide hydrochloride

Hg'(i]

N
10
The title compound was obtained in analogy to Example 317 using 6-chloronicotinic acid (CAS-
5326-23-8) instead of 4-chlorobenzoic acid. Colorless amorphous solid. MS (ISP): 332.1
(IM+H]").
Example 320
15 (S)-N-(4-(Morpholin-2-yl)benzyl)-6-(trifluoromethyl)nicotinamide hydrochloride

o
Rl
P
. N
F ]:Oj
N
H

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
Example 321
(R)-N-(4-(Morpholin-2-yl)benzyl)-6-(trifluoromethyl)nicotinamide hydrochloride
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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,5S)-5-methyl-morpholin-2-yl)-phenyl]-benzamide hydrochloride

i

L NH
N
H

CIH
Cl

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 ([{*CI}M+H]"), 333.3
([{"ClyM+H]).
Example 323
3-Chloro-N-[4-((2S,5R)-5-methyl-morpholin-2-yl)-phenyl]-benzamide hydrochloride

o
““‘\\/NH
LD

N
H
CH
Cl
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 ([ {*Cl}M+H]"), 333.4
(({'ClyM+H]Y).

The compounds of formula I 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 in accordance with the test given hereinafter.

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
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 vectors were sequence verified before

introduction in cell lines.

HEK293 cells (ATCC # CRL-1573) were cultured essentially as described by Lindemann et al.
(2005). For the generation of stably transfected cell lines 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,
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.

Radioligcand binding assav on rat TAAR1

Membrane Preparation and Radioligand Binding.

HEK-293 cells stably expressing rat TAAR1 were maintained at 37 °C and 5% CO, in DMEM
high glucose medium, containing fetal calf serum (10%, heat inactivated for 30 min at 56 °C),
penicillin/streptomycin (1%), and 375 pg/ml geneticin (Gibco). 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 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 *[H]-(S)-4-[(cthyl-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 ul of HEPES-NaOH (20 mM, pH 7.4)
containing MgCl, (10 mM) and CaCl, (2 mM) (binding buffer), 300 ul of the radioligand *[H]-
(S)-4-[(ethyl-phenyl-amino)-methyl]-4,5-dihydro-oxazol-2-ylamine at a concentration of 3.3 x
Kd in nM and 500 pl 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 1 hr in polyethylenimine (0.3%) and washed 3 times with 1 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 TAAR1

Membrane Preparation and Radioligand Binding.

HEK-293 cells stably expressing mouse TAAR1 were maintained at 37 °C and 5% CO; in
DMEM high glucose medium, containing fetal calf serum (10%, heat inactivated for 30 min at
56 °C), penicillin/streptomycin (1%), and 375 pg/ml geneticin (Gibco). 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 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
TAARI radioligand *[H]-(S)-4-[(cthyl-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 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-[(cthyl-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 pl/well) were transferred into a 96 deep well plate (TreffLab), and 180 ul of
HEPES-NaOH (20 mM, pH 7.4) containing MgCl, (10 mM) and CaCl, (2 mM) (binding buffer),
300 ul of the radioligand *[H]~(S)-4-[(cthyl-phenyl-amino)-methyl]-4,5-dihydro-oxazol-2-
ylamine at a concentration of 3.3 x Kd in nM and 500 pul of the membranes (resuspended at 60
ug 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 1 hr in polyethylenimine (0.3%) and washed
3 times with 1 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).

The preferred compounds show a Ki value (uM) in mouse or rat on TAARI in the range

0f<0.01 uM as shown in the table below.

Example Ki (nM) Example Ki(pM) | Example | Ki (uM)
mouse/rat mouse/rat mouse/rat
1 0.0056/ 109 0.0017/ 216 0.0176/
0.0072 0.0176 0.0012
2 0.0006/ 110 0.0021/ 217 0.3346/




0.1016 0.0022 0.0005 89 0.0059/ 196 0.0524/ 304 0.0071/ 0.006 O0.001

0.0012 90 0.0192/ 197 0.0177/ 305 0.0266/ 0.0101 0.0016
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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 0.0836/ 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 -/ 117 0.0531/ 224 0.051/
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 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/




0. 0038 91 0.0039/ 198 0.0147/ 306 0.0266/ 0.0223 0.0028 0.0038 92
0. 0238/ 199 1.1582/ 307 0.0778/ 0.0238 0.2381 0.0305 93
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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/ 242 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/




0. 04/ 200 0.0039/ 308 0.2868/ 0.1729 0.0022 0.0018 94 0.0601/ 201
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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 0.0103/ 142 0.0126/ 250 0.2879/
0.078 0.0004 0.0056
36 -/ 143 0.0054/ 251 0.4798/
0.3239 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
41 -/ 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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310 0.0476/ 0.3216 0.0015 0.0108 96 0.0016/ 203 0.0603/ 311 0.0005/
0. 0067 0.0014 0.0014 97 0.0038/ 204 0.005/ 312 0.0007/
WO 2011/076678
-179-
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 0.0326/ 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/ 268 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/




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/
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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/
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 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
65 0.1249/ 172 0.1126/ 280 0.0172/
0.3523 0.0077 0.0069
66 0.137/ 173 0.8235/ 281 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 -/




0. 0062 100 0.0036/ 207 0.0525/ 315 1.3506/ WO 2011/076678PCT/ EP2010/ 070045
-183- 0.0308 0.0042 0.009 101 0.002/ 208 0.0762/ 316 0.2726/ 0.0263

0. 0044 WO 2011/076678 PCT/EP2010/070045
-181-
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/ 292 0.001/
0.0238 - 0.001
78 0.0067/ 185 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
80 0.0035/ 187 -/ 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
&3 0.002/ 190 0.0501/ 298 0.0506/
0.012 0.0021 0.0143
&4 0.008/ 191 0.011/ 299 0.0022/
0.0381 0.0074 0.0014
&5 0.0041/ 192 0.0052/ 300 0.0726/
0.0205 0.0113 0.002
86 0.0051/ 193 0.0406/ 301 0.0509/




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
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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
&8 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 1.1582/ 307 0.0778/
0.0238 0.2381 0.0305
93 0.04/ 200 0.0039/ 308 0.2868/
0.1729 0.0022 0.0018
94 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 0.0014 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/




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/

WO 2011/076678 PCT/EP2010/070045
-183-
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 0.0592/
0.0081 2.3101 0.0013

The compounds of formula I and the pharmaceutically acceptable salts of the compounds of
formula I can be used as medicaments, ¢.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, emulsions 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. Suitable 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 example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like.

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
thereof and a therapeutically 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 I
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.

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
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
I or of the corresponding amount of a pharmaceutically acceptable salt thereof. 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.

Tablet Formulation (Wet Granulation)
Item Ingredients mg/tablet
5 mg 25 mg 100 mg 500

mg

1. Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
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3. Fill into a suitable capsule.
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1. Compounds of formula

wherein

R is hydrogen or lower alkyl;

R is =(CH2)n-(O)o-heterocycloalkyl or —C(O)-heterocycloalkyl, wherein the
heterocycloalkyl group is optionally substituted by lower alkyl, hydroxy, halogen or by
—(CH)p-aryl;

n is0, 1or2;

0 isOorl;

p is0, 1 or 2;

R’ is CF;, cycloalkyl, optionally substituted by lower alkoxy or halogen, or is indan-2-yl, 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;, OCF3,
OCH;CF3, OCH;-cycloalkyl, OCH,C(CH,OH)(CH,CIl)(CH3), S-lower alkyl, lower
alkoxy, CH,-lower alkoxy, lower alkinyl or cyano, or by-C(O)-phenyl, -O-phenyl, -O-
CH;-phenyl, phenyl or -CH,-phenyl, and wherein the phenyl rings may optionally be
substituted by halogen, -C(O)-lower alkyl, -C(O)OH or -C(O)O-lower alkyl,
or the aromatic rings are optionally substituted by heterocycloalkyl,
OCH;-oxetan-3-yl or O-tetrahydropyran-4-yl, optionally substituted by lower alkyl;

X 1s a bond, -NR’-, -CH,NH-, -CHR"’-, -(CHR"*)-O-, -O-(CHR*)4- or -(CHz)2-;

Y 1s a bond or —-CH;-

R’ is hydrogen or lower alkyl,

R’>  is hydrogen, lower alkyl, CFs, lower alkoxy,

q is0, 1,2 or3;

or a pharmaceutically suitable acid addition salt thereof.

2. Compounds of formula I according to claim 1, wherein X is NR” and R’ is hydrogen.



WD 2011/ 076678 1. Conpounds of formula -186- C ainms PCT/EP2010/ 070045 o]
R2, xANy A | 5 wherein Ris hydrogen or lower alkyl; Ris

- (CH2) " - (Wpaohiatres7ecycl oal kyl or -C(0) - het erocycl oal kyl pCriEPe@E07d0hE

het er ocycl oal kyl group is optionally substituted by | ower alkyl, hydroxy,
hal ogen or by -(CH2)p-aryl; 10 nis O, -1B7er 2; ois 0 or 1; pis 0, 1 or 2;

R2i s CF3, cycloalkyl, optionally substituted by | ower al koxy or hal ogen, or

i s indan-23 momlwun'twohquya@b&a{nlgxb ,claﬂﬁtZi, omalelryths ubsibbindsaet by
heteroarg 150r is aryl or heteroary wherein the aromatic rings are

opt i ondRPY TRyl drmsthybphesnd) - 4-PupOkdist YiiRhsAYd-urege| ect ed from | ower
o PP PaTa e P T By RRRETS , 002, cvel ok
| oner &REK)-hy(B,4eDichipasrpheri)-y4-Grdd lidﬂirényll-pheﬂﬂ) Jtenyl, -0- CH2-phenyl
phe n5y | (ﬁS) 1-( ZCI‘HO nalhenyl?gd@vgqy%ro 1d1n-§-prI[1) enyl)- ureag ' ngs may optionally be
(RS)-1-Phenyl-3-(4-pyrrolidin-3-yl-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
(RS)-1-(4-Pyrrolidin-3-yl-phenyl)-3-(4-trifluoromethyl-phenyl)-urea
10 (RS)-1-(5-Chloro-pyridin-2-yl)-3-(4-pyrrolidin-3-yl-phenyl)-urea
(RS)-1-(6-Chloro-pyridin-3-yl)-3-(4-piperidin-3-yl-phenyl)-urca
(RS)-1-(5-Chloro-pyridin-2-yl)-3-(4-piperidin-3-yl-phenyl)-urca
(RS)-1-(5-Chloro-pyridin-2-yl)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urca
(RS)-1-(4-Chloro-phenyl)-3-[4-(2-pyrrolidin-3-yl-ethyl)-phenyl]-urea
15 (RS)-1-(4-Chloro-phenyl)-3-[4-(2-piperidin-3-yl-ethyl)-phenyl]-urca
(RS)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea
(RS)- 1-(4-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyl)urea
(RS)-1-(4-(Morpholin-2-yl)phenyl)-3-p-tolylurea
(RS)-1-(6-Chloropyridin-3-yl)-3-(4-(morpholin-2-yl)phenyl)urea
20 (RS)-1-(3-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyl)urea
(RS)- 1-(4-(Morpholin-2-yl)phenyl)-3-m-tolylurca
(RS)-1-(2-Chlorophenyl)-3-(4-(morpholin-2-yl)phenyl)urea
(RS)-1-(4-Methylbenzyl)-3-(4-(morpholin-2-yl)phenyl)urea
(R)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea or
25  (S)-1-(4-(Morpholin-2-yl)phenyl)-3-(4-(trifluoromethyl)phenyl)urea.

4. Compounds of formula I according to claim 1, wherein X is a bond.

5. Compounds of formula I according to claim 4, wherein the compounds are
30 (RS)-N-(4-Pyrrolidin-3-yl-phenyl)-benzamide
(RS)-4-Chloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-4-trifluoromethyl-benzamide
(RS)-2,4-Dichloro-N-(4-pyrrolidin-3-yl-phenyl)-benzamide
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Conmpounds” of “fornula according to claim4, wherein the conpounds are 30
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(RS)-N-(4-Pyrrolidin-3-yl-phenyl)-6-(2,2,2-trifluoro-ethoxy)-nicotinamide
(RS)- 6-Methoxy-quinoline-2-carboxylic acid (4-pyrrolidin-3-yl-phenyl)-amide
(RS)-3-Chloro-N-(4-piperidin-3-yl-phenyl)-benzamide
30 (RS)-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-yl-phenyl)-benzamide
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(RS) - N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinam de

(R) - N- (RS{-R- @e@(ﬁmﬁmyt )yﬂ)hﬂ’@}bﬂ;het@d)(@(t21ﬂaoﬁo&nef[ﬁyll)bé@&hﬁ@é<Y) ni cotinam de
(S)-N(4-(Pi peridin- 3- enyl)-6-(2, 2, 2- trlfluoroethoxy)nl coti nam de 10
(S) - 3- CRPbP g-Rickioreni-C 8)1 eﬁidﬁb%}’@ieﬂl-}@pb@n)yaﬁ@ﬁ%ﬁﬁ}l nzam de

- b d

(S5 FREPI oL itk R PRI B ek BBy Denzam de

(R - 4 @B)}M@(Pﬁmﬂﬂm%%H)ﬁoher(maﬁmﬁgJ%ﬂmﬂ;ﬁetsﬁe)mﬁmydo)lhenggm gg 15 (RS)
S) - 4- uor Q- -2-yl. -

Mzé %ﬁbﬁ% YZPX}”}d)“ﬂﬂw%ﬁ?r thﬁp%%%n Plﬁ?%%% IEQY]S&%% de (RS)-
N (4- ( l@sph%@yﬁNy@)(@ﬁ@m&ﬁ3%1@3%&91?6@% A#fke- 4- car boxani de

S)-N Pi peridin-3 rifluoronethyl)benzam de
S) - 4- (RB}- HSM@thb’bN (N(P@e(lfbmﬁfeb’l)ﬁhﬁmygbwymmyl ) benzamni de

S)Chl4 &g&% gt%ﬂ%yg-@j@g%i'@ %yb P%ly{)hj gﬁﬂ l?ng(ra?é?rr? geylzophenyl) am de

Chl orRSpW-@ZiNM&pRoERD BONMEAYE) LREZhidE R) - 4- pi peri di n-3-yl - phenyl) - ami de
S) - (( lpP| @gal’l di n- 3- fiﬁ)% yfI)l 6-(trifluoromethypnicotinam de

S) 1(13 K@SMfMNhYHN((ﬁr(p@mlmllﬁ yNphopkiBbsgazpmideot i nam de

- 6- d I t de 25
ok oo Rk AR RN i BRI S PRI Moo o
S) N(R& Mot @hsdridin-2-Ypheh@npy-1),2 2- piflaosdethoaz pliclidamaicboxani de
5-(2,2,2- trlfluoroethoxy)pyra2|ne 2- car box
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(RSHURIARGEE AL o L2 Bl cbubhRR! | di n-3-y1) phenyl ) ni coti nani de
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&il\)r\)

5 I’(/RS}[i}yZ $4I\Eh6.(@;aﬁmnﬁtn(adudb)@hqﬂyl)p’mmpi}dll)lbfbnz?;ﬂlldﬁde ). ] .
- i perj di n razi ne- 2- car boxami de
- 3- %%Ef‘%?’ﬁ‘ﬁ! ]g)@ Htolﬂ-ﬂ( 5 ngil? gb%}/flz)?%ﬁgn;l ) Egnzam de

-3, ‘ESP4 DRERYLN "dni(fhoﬁﬂiolﬁﬁrz ﬂgﬁheﬁy?ﬁ&ﬁaﬁﬁw ) benzani de - 192-

- (Piperidin- trifluoronethyl)benzam de
- 3 (CRSbﬂeﬂthbxyAN((ﬁfdnmdiqlm 2yhphephibbgrizpivetez ani de

%EE?&%&EQI(I@ (%‘ur@o&mf!iﬂgnéﬁ‘ é%ﬁ#?% S%Er;g gipnl coti nani de 5

%Zur(vﬁmﬂw}nems; NP @hdlﬂﬂyl)ﬁh)e sivkbahRezan de
(S) t hyl t hi 0) - N- (4- (nor phol i n- 2-yl ) phenyl ) benzam de
(R) - N— ﬁ) Wﬁﬂqmcﬂ -ngthpxyA %@1}9@@1&%@;@6@1@%@6@3 oet hoxy) ni cot i nani de

S) - N o} i I roet hoxy) ni coti nani de
gRg gﬁbgwlgllr&oi RI{% Iﬁ) %}}&Eﬁ@ij&l& 3y5(21 p%ﬁe%@tf is%ﬁlecotl nax‘? de 10

(S) - 2 QSPBI(]HI(Q‘bOﬁIr hie(h@»x{z-m@(épﬁﬁﬂ)drfmﬁSWI)p[hbl%fl)HehZeﬁmﬂb coti nam de

(RS) - 2- Chl or o- 6- in-2-y henyl)lsonl coti nam de
(R4 PR RSP T Dot S T R A e

(3 AR O 0 P b

S) - N{RS)-(4vBt ﬁhbmpme@wb Nohe frydiphétin-pyy ipbtnydjbenzanyitly ni cot i nani de

S 2, SREeH R o b Ber e B S AN | soni sot i nam de |
- 2- @b} @r@ﬂ&orml(htxﬂno%h()ﬂnizpﬁ?ﬁ%hﬂbrﬁc&mﬁhﬁwenyI )i soni coti nani de

Mor phol i n- trifluoromethypnicotinam de 20
) N— ((KSI ReshfsiodN- (- an%ph@lheayd)phﬁl}(l)bﬁnimw omet hypni cot i nani de

836 A G Geo MR aRA Y by Btany i BREny | )1 Soni cot i nan de
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(S)-4-Chl oro-2-iodo-N(4- (rmrpholln 2- yI)phenyI)benzam de
(S)-N-(4-(1, 4- Oxazepan- 2-yl ) phenyl) - 3-chl or obenzam de 30
3-Chloro-N-(4-((2S, 6S) - 6-net hyl nor phol i n-2-yl ) phenyl ) benzam de
(R)-4-Chl oro-N-(4-(norpholin-2-yl)benzyl)benzam de
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3-Chloro-N-[4-((2S, 5R) - 5- net hyl - nor phol i n-2-y1) - phenyl] - benzam de. 6.
Conmpounds of fornmula | according to claiml1l, wherein Xis -(CH2)g-0-. 7.
Conmpoundswof2ofiarraarBa | according to claim®6, wherein thecrmarp@ond®4mre 5
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid phenyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbanidd-aci d 4-fl uoro-phenyl ester
(RS)-(4-Pyrrolidin-3-yl-phenyl)-carbam c acid 4-chl oro-phenyl ester

(RS) - (4R mr(Mdﬂ@ﬂmms-NJ(4memhbthaﬁnmahy1)@mﬁnﬂe( 4-f1 uor o- phenyl ) - et hyl
ester Pyrrolidin-3-y henyl) - carbam ¢_acid 4-fl uoro-benzyl ester
10 (RS)(R§ 2r:‘t§lrl<?rarNdHn13rghollpﬁeﬁM¥nfé %?ﬁt@aaéﬁled 2- (4- chl or o- phenyl ) - et hyl

ester CI d

2- (13- cgﬁ(@ 8’-%?)%{;%{/0 ?N ?ALGT&BM lllp@%%%n(yzﬁ@r ro | n- 3-yl - pheny1l) - car bam ¢
aci d 24(R8)-t4 (Z—Chbrcnn@hjflyJ hpd’remylZ)rﬂﬁhﬂypropmﬁ-rN-M morpholin-2-yl-phenyl)-

(RS) ( Pyr rgl i di n-3-yl -phenyl)-carbam c acid

2- (3t Afonet hyl - phenyl) -ethyl ester

(RS) - (%Rg)'ﬁ%olbicﬁlo?o 3\1‘ géi (@&ﬁﬂéﬂ%ﬂ2% Al sodkbfnsnidd, 5- di f1uoro-phenyl) - et hyl
ester 15 -(4-Py di -yl - en 1)-carbamc acid

2-(4-t r(RS) %@4@@&@1@1}&13&—@4)@)@&1&1)}4)964@/[2 Zetgltflsproethoxy)mcotmamlde

st er (ke AU HoRBIRIY olR 8 AT el wedymid? o1 O - Pheny L) ety

(RS)- 148§ L @i Tlﬁﬁf—‘@- h&tymyb-(B3patifluorocthoxy)nicotinamide
(RS) - (4- I)%\Kr:(?o IQtl n-3 XI%& glrr?yl(-car bam c am? 3-(4-chl oro- phenyl) propyl
3

est thimpﬁm@thy Nn hépgperadheﬁrw!)ph@afrl)bamamldm d indan-2-yl ester 20
RS
ERS% (1?%5?( %%orro gj n’ﬁ% }1\5@ &)ﬂy %l)d%ncg bﬁg%rng 1)%% IIllﬁz%fmlest er or

(S)-2, 388 hyldﬁmli;lﬂrN (ldeplpancuﬂé ﬂ)}jhﬁﬁylp%lnﬂarﬁrdyl ) phenyl car bamat e

2,2,2-trifl uoroacetate népounds of fornula | according to claim1,
wher ei Rx4iGh 0@(%IQR01)0qN (4‘15101’13110119 -OorhsarzZamideor nul a | according to

claim

(S)-2- ?ﬁ) Mgtgﬁ%ro enogﬁgqﬂe\?‘g Bﬁ%gﬁl)c})hemél)beﬁp enyI ) acet am de or

(S) - c(RB)}rNHQMMpkth(lm weyhedy I-23phehy It exvyjd- dmaﬂmrmheie 3010. Conpounds of
f or mul rdi n o cl rein X.i 11. Conpounds of
f or mul sz N Hgl ﬁla chliﬁhwi?&r%hﬂ?eyléhlﬁqu% -Cem%%ms are ¥

0111 0T R R DO e o Tl din3 -yl p

heny1) -(S}-(l :{Methylﬂlia)d‘i-é‘iréplmriduw Fbé}p}l@)lylﬁxeomrmda m de or

RS e - 2- trif.l uoronetho heny1l ropi onam d
((a. )512 ébé%ﬁﬂﬁb@?m@@% ?%i%’g%m&)%ﬁﬁz%d%l aim1l, \)I(\AYIEIPEI nyX)l g CElIZCI-lz
13. Z(porSDQMB%Spﬁﬁzﬁl@Qr@ékﬁbxm@-@@i@'(@)nlgplb@ﬂ&ih@L plényly\daﬁﬁ&i n the COWDOUHdS are

(RS) - 3- (2- Chl or o- phenyl) (4-pyrrolidin-3- p en 1) pr opi onam de or

( RS) - 3-5¢4hlorq- byremphérﬁyan_boxmhq dClél(@ér‘} -giparign ylpmy Ynpdopi onani de.

14. A for..th formula | as defined in
any ongéf'ﬁe@ Plperld%?yﬁgﬂ 1%}1 gioggéﬁﬁg}%&r :ﬂgrgg& a) cl eaving off tlhe |

N- pr ot €§}- 6MetgyloN£(4f(p@mlalﬁrmylmypﬁlcémmh@ 0 RRXAN 1 R

(S)-6-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)nicotinamide

25  (RS)-6-Ethoxy-N-(4-(morpholin-2-yl)phenyl)nicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-2-phenyloxazole-4-carboxamide
(S)-N-(4-(Piperidin-3-yl)phenyl)-5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxamide
(S)-5-Bromo-N-(4-(piperidin-3-yl)phenyl)pyrazine-2-carboxamide 2,2,2-trifluoroacetate
(S)-6-Bromo-N-(4-(piperidin-3-yl)phenyl)nicotinamide 2,2,2-trifluoroacetate

30 (S)-3-Methyl-N-(4-(piperidin-3-yl)phenyl)benzamide
(S)-5-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)pyrazine-2-carboxamide
(S)-3-(Methylthio)-N-(4-(piperidin-3-yl)phenyl)benzamide
(R)-3,4-Dimethyl-N-(4-(piperidin-3-yl)phenyl)benzamide



to a conmpound of fornmula 0 RRXAN 1 R Whereinis a heterocyclic group

sel ected from pi perazinyl, piperidinyl, norpholinyl, pyrrolidinyl or

t hi onor phwbi2nylo762& is a N-protecting group sel ected frecrABe@PO7doest - but yl
and 20if desired, converting the conmpounds obtained into pharmaceutically
acceptable acid addition salts, or b)-FRacting a conpound of fornula 25
with a conmpound of formula WD 2011/076678PCT/ EP2010/ 070045 -195- R2' %12

5 wher QRDLNX(4 (Pq@erfal(ﬁ{l@ wahe@TbZS éﬁﬁﬁot&iﬂet@ﬁmﬁmﬁﬁﬁdbni tions are as described

inclaiml sire converting the conpounds obtained into

phar rraégﬂlﬁr@ﬁNOyNa(ét(wﬂél?Ihé Za¥Rheadobanzamidsal t s or

(S)-3-Chloro-N-(4-(morpholin-2-yl)phenyl)benzamide
(R)-N-(4-(Piperidin-3-yl)phenyl)-6-(trifluoromethyl)nicotinamide

5  (R)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide
(S)-4-(Methylthio)-N-(4-(morpholin-2-yl)phenyl)benzamide
(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(S)-N-(4-(Morpholin-2-yl)phenyl)-6-(2,2,2-trifluoroethoxy)nicotinamide
(R)-2,6-Dichloro-N-(4-(morpholin-2-yl)phenyl)isonicotinamide

10 (S)-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-yl)phenyl)benzamide
(S)-4-Ethoxy-N-(4-(morpholin-2-yl)phenyl)benzamide
(RS)- 3-Methyl-N-(4-(morpholin-2-yl)phenyl)benzamide

15 (RS)-N-(4-(Morpholin-2-yl)phenyl)-6-(pyrrolidin-1-yl)nicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-2-(trifluoromethyl)isonicotinamide
(S)-2,6-Dichloro-N-(4-(piperidin-3-yl)phenyl)isonicotinamide
(S)-2-Chloro-6-methyl-N-(4-(piperidin-3-yl)phenyl)isonicotinamide
(R)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide

20 (S)-N-(4-(Morpholin-2-yl)phenyl)-6-(trifluoromethyl)nicotinamide
(R)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide
(S)-2-Chloro-6-methyl-N-(4-(morpholin-2-yl)phenyl)isonicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-2-(pyrazin-2-yl)thiazole-4-carboxamide
(S)-N-(4-(Piperidin-3-yl)phenyl)-6-propylnicotinamide

25  (S)-6-Ethyl-N-(4-(piperidin-3-yl)phenyl)nicotinamide
(RS)-N-(4-(Morpholin-2-yl)phenyl)-1-phenyl-1H-pyrazole-3-carboxamide
(RS)-2-Ethoxy-N-(4-(morpholin-2-yl)phenyl)isonicotinamide
(S)-4-Chloro-2-iodo-N-(4-(morpholin-2-yl)phenyl)benzamide
(S)-N-(4-(1,4-Oxazepan-2-yl)phenyl)-3-chlorobenzamide

30 3-Chloro-N-(4-((2S,65)-6-methylmorpholin-2-yl)phenyl)benzamide
(R)-4-Chloro-N-(4-(morpholin-2-yl)benzyl)benzamide
(R)-6-Chloro-N-(4-(morpholin-2-yl)benzyl)nicotinamide
3-Chloro-N-[4-((28S,5S)-5-methyl-morpholin-2-yl)-phenyl]-benzamide or



c) reacting a conpound of formula 10R2' %CO0 with a conpound of fornula H2N,Y
to a conmpound of fornmula 2HRL', X Nf "Y O 15 wherein the definitions
are as desonnhedei7a claim 1, and i f desired, convectiErgomioeooednpounds
obtained into pharmaceutically acceptable acid addition salts.

15. A conpound according to any one ofl®8tainms 1 - 13, when nanufactured by
a process 20 according to claim14. 16. Pharmaceutical conposition
conpr i SLOBlogd-NOARERE)SR REGatEY NForpho AR Y -yORphedl | PeaidiBidd. - 13 and a
pharmaceutical acceptable carrier_ and/or adjuvant. 2517. Pharnmaceuti cal
conposi t i ofr ERRIUNGS Af oamélﬁr%ﬁ@eﬁfémaéeélfaﬂnrlgw@rew ipr{€Hok-@tains 1 - 13 and
a pharmaceutical acceptable carrier and/or adjuvant for use in the
treatment of WD 2011/ 076678PCT/ EP2010/ 070045 -196- depression, anxiety

di sor der s, 7. Cqopamdsio s forcela, I aatdrﬂhmtgitomlaﬂﬁ%i, ohtrehythe campowids\ardi sor der

(ADHD), str at e sorders, hot| di sorders, schi zophreni a,
neur-l 65%2:&43% ‘é‘iﬂ Ig‘ﬁPY(l ﬁ%r(?ﬁ ‘g St‘;ﬁa’furodegeneratl ve di sorders,
Al zhei X ), n, substance abuse,
met abolqlﬁg) gﬁ g%lﬁglg(rﬁg > %Laﬂthlleﬁ%%céi?rgg?? &re%léd]@cﬂug%de)?ﬁén?pgﬁtéa}betl c conplications,

obesi tszﬁ(@?sﬂrolmwénylaohedy&@amem afid éoblogy-pbonsostpt i on and assimilation,

Sl aop. SROETPeAmAR AR s i SRy Agc P& P rdon e © o0 O g

Conpounds)-a£Pordiidia- 3t - @@Myl%@fb@lfmccdc@d MHlubro-bdndyf Qteruse as therapeutic
active 10 substances Conpounds according to any one of clains 1

- 181 dRS)ré%Pal*s“olnch@ﬁaqdmh@nﬂ)ﬁ@foam@ fmb%(éﬁbbgo-phe thyleaterrent  of
depr esg?@g}q—?y@ﬁ&ﬁ{ 1Sp?1ggﬁﬁj%arb9}[nﬁ’°4c"f‘c{ 23 %ﬁfo bherRi)L deg %1'e8t%r deficit

hyper a Phrd ress-t 8r'ser psychotic

di sor dgRS)- (@B?M@l&ﬁﬂ@eﬂtmnmxcmumw ol Td-tdilseamety!-paiknsiyl csteeli sease,
neurodeﬁeneratl ve disorders, Al zheiner's disease, f)l | epsy, m graine,

hyper t éR$)- %P%gl%@énﬂ@hﬁaﬂ%éarbm%& P63 diilderaethy-phanyRety| soieter s
di abet G(Rs%]gd n 61'mﬁn% Heﬁ??ﬁ @Jaﬂtﬁ?%cg&?&l(xs-cfﬂﬁédrb%hgl%m-@fhyf’és%&f ders of

energy co tron a ass
15 (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)-ethyl ester
(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

20 (RS)-(4-Pyrrolidin-3-yl-phenyl)-carbamic acid (RS)-1-(4-chloro-phenyl)-2,2,2-trifluoro-ethyl
cster or

(S)-2,3-Dihydro-1H-inden-2-yl 4-(piperidin-3-yl)phenylcarbamate 2,2,2-trifluoroacetate.

8. Compounds of formula I according to claim 1, wherein X is -O(CHR*")4-.
25
9. Compounds of formula I according to claim 8, wherein the compounds are
(S)-2-(4-Chlorophenoxy)-N-(4-(piperidin-3-yl)phenyl)acetamide or
(S)-4-chlorobenzyl 4-(piperidin-3-yl)phenylcarbamate.

30 10. Compounds of formula I according to claim 1, wherein X is-CHR’-.

11. Compounds of formula I according to claim10, wherein the compounds are

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



di sorders and mal functi on of body tenperature honeostasis, disorders of

sl eep and circadian rhythm and cardi ovascul ar di sorders. 20 20. The
use of a worpnouries7accordi ng to any one of clainms 1 - 13pCorEPRdie/oprogpar ati on
of nmedi caments for the therapeutic and/or prophylactic treatnent of
depressi on, anxiety disorders, bipolarl%sorder, attention deficit
hyperactivity di sorder (ADHD), stress-rel ated disorders, psychotic

di sor dgRS)-NsGR57a mda;r3 @Bph@iy@)gz ca{rlfdios@fﬁaﬁﬁlrpli%amwﬂ@ﬁ@nasnlde gease, 25
neurodeﬁgneratlve iisorders, Al zheiner's disease, epilepsy, mgraine,

hy per t éRSI-Dh(4-Rypidité o - abesd)- 2t ienrpredios pphehd)-Dieatonadids sor der s,

di abetes, diabetic conplications, obesity, dyslipidem a, disorders of
ener gy consunption and assim |l ation, disorders and nmal function of body
t enperature honeostasis, disorders of sleep and circadian rhythm and

cardj ovasc di sorde nt s herei nbefore
descti bed. ﬂ %ornpounds 0{ fsorrnula I according to cl%urn I,w erle{rllv 1s-|Cl£—)I CI@I !

13. Compounds of formula I according to claim 12, wherein the compounds are
(RS)-3-(2-Chloro-phenyl)-N-(4-pyrrolidin-3-yl-phenyl)-propionamide or
(RS)-3-(4-Chloro-phenyl)-N-(4-piperidin-3-yl-phenyl)-propionamide.

10
14. 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

JI\ ,YG
I (In
R
\(O)CN_

15

to a compound of formula

X
O

N

Wherein é_C is a heterocyclic group selected from piperazinyl, piperidinyl, morpholinyl,
pyrrolidinyl or thiomorpholinyl, PG is a N-protecting group selected from —C(O)O-tert-butyl and

20 if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts, or

b) reacting a compound of formula

O
OCN\
Y

25 with a compound of formula
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2/X\
2

to a compound of formula
Y

wherein X is a bond or —CH;- and the other definitions are as described in claim 1, or

Rz\x’H\[f

@)

if desired, converting the compounds obtained into pharmaceutically acceptable acid
addition salts or
¢) reacting a compound of formula

RZXNCO

Y
H,N \©R1
2 H H ©R1
R\ /N \Y

X

@)

with a compound of formula

to a compound of formula

wherein the definitions are as described in claim 1, and

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

15. A compound according to any one of claims 1 — 13, when manufactured by a process

according to claim 14.

16. Pharmaceutical composition comprising a compound according to any one of claims

1 — 13 and a pharmaceutical acceptable carrier and/or adjuvant.

17. Pharmaceutical composition comprising a compound according to any one of claims

1 — 13 and a pharmaceutical acceptable carrier and/or adjuvant for use in the treatment of
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25

30
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-196-

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, metabolic disorders, eating disorders, diabetes, diabetic complications, obesity,
dyslipidemia, disorders of energy consumption and assimilation, disorders and malfunction of
body temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.

18. Compounds according to any one of claims 1 — 13 for use as therapeutic active

substances.

19. Compounds according to any one of claims 1 — 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 discase,
epilepsy, migraine, hypertension, substance abuse, metabolic disorders, eating disorders, diabetes,
diabetic complications, obesity, dyslipidemia, disorders of energy consumption and assimilation,
disorders and malfunction of body temperature homeostasis, disorders of sleep and circadian

rhythm, and cardiovascular disorders.

20. 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, metabolic disorders, cating disorders, diabetes, diabetic complications, obesity,
dyslipidemia, disorders of energy consumption and assimilation, disorders and malfunction of
body temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.

21. The invention as hereinbefore described.



