WO 20101(160703PCT/E 21109/064031 3-(BENZYLAMINO)-PYRROLIDINE DERIVATIVES AND
THEIR USE AS NK-3 RECEPTOR ANTAGONISTS The present invention relates to a compounds of
formulal wherein 5 Aris aryl; is hydrogen, halogen, lower alkyl, lower alkoxy, lower alkyl substituted
by halogen, Iqwes alk@¥ysubstituted by halogen, cyano, amino, mono or djslower. alkyl amino,
C(0)-lower alkyl, or is aryl or heteroaryl; 10 R2is hydrogen or halogen; Ris -(CHip-heterocyclyl,
optionally substituted by one or two substituentsor sloewer alkyl, 15lower alkoxy, -(CH2)rO-lower
-(C1-12)p-CN, -0-(CH2)p-CN, -(CH2)1,-heteroaryl, 70-(CH2)p-C(0)-hetcroaryl,

S-{BENZYLAMING)-PYRROLIDINE DERIVATIVES AND THEIR USE
AS NK-3 RECEPTOR ANTAGONISTS

The present mvention relates to a compounds of formula |

wherein
5 Ar is aryl;

R! 15 hydrogen, halogen, lower alkyl, lower alkoxy, lower alkyl substituted by
halogen, lower alkoxy substituted by halogen, cyano, amino, mono or di-lower
alkyl ammo, C(O}-lower alkyl, or is aryl or heteroaryl;

10

R’ 1s hydrogen or halogen;

R’ is (CH;),-heterocyclyl, optionally substituted by one or two substituents R”; or is
lower alkyl,

I5 lower alkoxy,
—~{CH,),-O-lower alkyi,
“(.CH2)D" CN,

~O-(CH2)-CN,
—(CHy)p-heteroaryl,

20 ~{CHy)p-C(O)-heteroaryl,
~O-(CHy)p-heterocyclyl,
—(CHy)p-aryl, optionally substituted by lower alkoxy or halogen,
~(CH;),-O-aryl, optionally substituted by lower alkyl,
~(CH2),-NR-heterocyclyl, optionally substituted by lower alkyl,



-0-(CH2 )1,- het ero cyc lyl, -(CH2)1,-aryl, optionally substituted by lower alkoxy or halogen,
-(CH2)0-0-aryl, optionally substituted by lower alkyl, -(CH2)1,-NR'-haterocyclyl, optionally substituted
by lower alkyl, WO 2010/060703PCT/EP2009/064031 -CH2)p-NR'R", C112)p-NR'-CI-12)13,-NR'R",
CH2)2-NW-Gii@xdedbs@k2)p-C(0)-NR'R" or is -0-(CH2)p-NR'R-; is hydroxysJowshalkyle3{CH2)p-OH,
-(CH2)p-NR'R", -NR'-C(0)-lower alkyl, -(CH2)p-CN, -S(0)2-lower alkyl, -NR'-S(0)2-lower aHyl,
-S(0)2-NR'R-, -C(0)-lower alkyl, -C(0)-lower cycloalkid, wherein the cycloalkyl may be 10substituted by
lower alkyl, or is -C(0)-NR'R", heterocyclyl, optionally substituted by =0, or s heteroaryl, optionally
substituted by alkoxy or‘ejaigy®ris aryl optionally substituted by alkoxy, cyano or is 2-0
xa-5-aza-bicyc I012.2.1,bn§jg1}@zy,kj}12§p&;@\mgelg" are independently from _each othe_r hydrog_en, Iower_
alkyl or -(CH2)p-OH; is | or 2; in case n'is 1 or 2, Rl may be the same or different; ois | or 2; in case 0 is
| or 2, R2 may be the sé%)o'rw&gﬂﬁ’ﬁ‘b,p'are the same or different and are 0, 1, 2 3 or 4; ortoa
pharmaceutically active- &gl ayagemRerixiUke, an enantiomer, an optical isomer Or a tautomeric form

thereof -0-(CHy),-NR'R;

R' is hydroxy, lower alkyl, «(CH;),-OH, ~(CHz)-NR'R ", -NR-C(O)-lower alkyl,
~{(CH2)p-CN, -5(O)o-lower alkyl, -NR*-S(O)-lower alkyl, -S5(0),-NR'R’",
~C{O)-lower alkyl, -C(O)-lower cycloalkyl, wherein the cycloalkyl may be

10 substituted by lower alkyl, or is
-C(O)-NR'R”’, heterocyclyl, optionally substituted by =0, or is heteroaryl,
optionally substituted by alkoxy or cyano, or is
aryl optionally substituted by alkoxy, cyano or is
2-oxa-5-aza-bicyclo[2.2.1 hept-5-yl;
I3
R*and R are mdependently from each other hydrogen, lower alkyl or (CH,),~OH;
n is Tor2;incasenis ] or 2, R’ may be the same or different;
o is 1 or2;incase ois ! or 2, R may be the same or different;
20 pp’ are the same or different and arc 0, 1,2 3 or 4;
or to & pharmaceutically active salt, a racemic mixture, an enantiomer, an optical isomer or a
tautomeric form thereof.
The invention includes all stereoisomeric forms, including individual
25 diastereoisomers and enantiomers of the compound of formula (1) as well as racemic and non-

racemic mixtures thereof,

It has been found that the present compounds are high potential NK-3 receptor
antagonists for the freatment of depression, pain, psychosis, Parkinson’s disease, schizophrenia,
30 anxiety and attention deficit hyperactivity disorder (ADHD).
The three main mammalian tachykinins, substance P (SP), neurokinin A (NKA) and
neurokinin B (NKB) belong to the family of neuropeptides sharing the common COOH-terminal

pentapeptide sequence of Phe-X-Gly-Leu-Met-NH,. As neurotransmitters, these peptides excrt



The invention includes all stereoisorneric forms, including individual diastercoisomers and enantiomers
of the compound of formula (I) as well as raccmic and non-raceme mixtures thereof It has been
found that the present compounds are high potential NK-3 receptor antagonists for the treatment of

depression, pRiN:RENEMSIS, Parkinson's disease, schizoplu-enia, 30 anxighy,andRteniQn deficit
hyperactivity disorder (ADHD). The three main mammalian tachykinins, substance P (SP),

neurokinin A (NKA) and neurokinin B (NICB) belong3to the family of neuropcptides sharing the
common COOH-terminal pentapeptide sequence of Phe-X-Gly-Leu-Met-NH2. As neurotransmitters,
these peptigésieieticaV@! RE10/BE0TREIBCT/ER200MOIGAVR L r<Betheir thiolod icdl Ketivifiviatiree

distinct neyrolinisp (Y. T8ERRIAIS.IBTIERASNT Lo NK-2 J0NK-3, S bings Riefereniialy g the NK-1

receptor, NKA to the NK-2 and NKB to the NK-3 receptor. The NK-3 receptor is characterized by a
predominéfft&¥ression in CNS and its 5 involvement in the modulation of the central monoaminergic

system has beerrshawms Thesepropariesmake,the N3 reaepiarapetential darget for central
nervouys sg%te disorders such as anxjety, depression, bipolar disorders, Parkinson's disease,
schizophr %%Wﬁta%thﬁg%@%“ﬁ%ﬁg%? %0 &?} TOROYBEAHS ST BRI ehoBhtehiE 9000, 10,
939-960; Meyproseiende, thO9G; -24 4341 40 Natbipapt des:HaABna2o483-488)dL0Qehizaghienia is

one of the, major geurogs chiatric gisor lers,,characterized by s verehand ch%onic ntal impairment.

This devastatlnﬁ” [Sease affet sl,aé 64 %76%%1‘5%%5(\3\%? I%G%%pﬁfaﬂzé) . ?&l%%ﬁpo ) gF "iﬁ‘ggarly
adulthoodlanidraredfliciad By -d Perog. stinmtelpersBaakantVgocidl dysfumttisnsSehirophteiia

manifests as M@@/@g&\}g’gﬂ@ég@ljyg&pggpg(@f_ggg?noia, delusions (positive symptoms), blunted

affect, depression, anhedonia, poverty of speech, memory and 15attention deficits as well as social
withdrawal (negaftEifpiariigne of hemyerarasossichirtic ahwdimicidnsneveahatsweffortavith the
aim of disggueringanideahagrat fonthe.pharmacalegicakitertment P%Sh%@%ﬁ@i@?&fﬁ%é{ﬁf’ the

e

complexi% of the di§orde,rs, due to a wide array of symptoms, has hampered those efforts. There are
no specific TOEA TR AFSRSRSATY fE U AGA G Zoph SRR A doHBTSTIg S 'St sesialis
consistentlysthgiesehitinahpatienisiGonsequensly, the diagnesis ofachizaphissia asi@single
disorder qr as a variety of different disorders has been discussed but not yet resolved. The major
difficulty %%Sg W&e‘%ﬁé’rﬁﬁﬂ% né%rqedvf?g &r%%grc%P §E 1%2%%%%515’@%?%8&6}1& RHbMEGE’ 4B8ut the cause
and Raturetofitions difcbse Bone mwbahémmnﬁypgﬁsﬁresgsm«vmd)een proposed on the basis of
pharmacologicaishugligalo (atigrale hRdarlanmentof atalrespending (beaRy. e /i dopamine,
the serotonin and the glutamate hypotheses. But taking into account the complexity ofls%ﬁlzophrema,
an appropfiiterasitiescBpiheammsie piefilcerimgeriss reuummbddor dfiiveseaddrsnpositiveraid negative
signs andggynRienase RUEtheIMaTey an sl At aoriRsksahizephkania welld preferably,have a low

dosage allowing once-per-day dosage, due to the low adherence of schizophrenic patients. 30In
recent yeé)r%a&ﬁ%%ﬁqtg{ﬁﬁfésf%imcs‘gfég@ﬁ\?@ R ghigea MRS RO At AR BIEYE 15 consistently
20 present in all patients. Consequently, the diagnosis of schizophrenia as a single disorder or as a
varicty of different disorders has been discussed but not yet resolved. The major difficulty in the
development of a new drug for schizophrenia is the lack of knowledge about the cause and
nature of this disease. Some neurochemical hypotheses have been proposed on the basis of
pharmacological studies to rationalize the development of a corresponding therapy: the
25 dopamine, the serotonin and the ghitamate hypotheses. But taking into account the complexity of
schizophrenia, an appropriate multireceptor affinity profile might be required for efficacy against
positive and negative signs and symptoms. Furthermore, an ideal drug against schizophrenia
would preferably have & low dosage allowing once-per-day dosage, due to the low adherence of
schizophrenic patients.
30 In recent years clinical studies with selective NK1 and NK2 receptor antagonists
appeared in the literature showing results for the treatment of emesis, depression, anxiety, pain
and migraine (NK1} and asthma (NK2 and NK1). The most exciting data were produced in the

treatment of chemotherapy-induced emesis, navsea and depression with NK1 and i asthma with



appeared in the literature showing results for the treatment of emesis, depression, anxiety, pain and
migraine (NKI) and asthma (NK2 and NM). The most exciting data were produced in the treatment of
chemotherapy-induced emesis, nausea and depression with NK1 and in asthma with -4- NIC2-
receptor antagonists. In contrast, no clinical data on NK3 receptor antagonists have appeared in the
literature until 2000. Osanetant (SR 142,801) from Sanofi-Synthelabo was the first identified potent
and selective non-peptide antagonist described forihe NK3 tachykinin receptor for the potential
treatment of schizophrenia, which was reported in the literature (Current Opinion in Investigational
Drugs, 200 2(7)i960a0%oaisc: PRy chintsis, Riseelers Sy BeHZLPFSRAIHRE 7309, Deaision
Recourcgs, Inc. ; Wﬁl&ﬁ%@az%@%%?ﬁ%&&“ ). Th%}gr%%osed drug SR 142,801 has been shown in a
phase Il trial as active on positive symptoma ot pAreiia,) SR Saafictwetisdrhaives tielusion,
hallucindfishsleasifiehmeemetionsicervited motaidactivityoand incohrie R :speeahs Rtipastye in the

treatmentgf feoative.swaptoms. which are depression, anhedonia, social isolation or memory and
attention deficits. The ?é%érokinin%ﬁé%eﬁ%?%%%%%ﬁf&s“ﬁé%%%%%ﬁ@ iBébrdZT_BIA in pain or

inflamm &t e45 bW el i/ aesioptresidr Exp JOPInioH. T Patents (2000), A0(6)-939-940, and

Current @piniennAnvestigational Brugs,,2001,2(2), 950- 56 and Psychiatric_Disorders Study 9,
Schizop renié%fuge 2003, Decision Recources, (I(:r?(% ,%él?ﬁ?r’ﬁ?ﬁa%ggﬁ% Cgllé‘%‘ffzﬂ‘ °BEREFEDS the
embodirg%’f"ﬂ0 iSerotld REPaih she Wo Ve ESns LI of fstivulnipostivansmutactsre, medicaments

based oschirgihpatnein acapedansenwith.ihadissiasyre and. sl Rroduction as well as the use of

4

compourr;ig)%%%%mgula in the control %é’greve_ntion of illnesses such as depression, pain, bipolar
disorders, paychosts “PhPkiRegHE este PLLAR TP ahike Siniatyrand weaentosydefionbypéiectivity
disorder(ADipBysBheprederiecsindit ationsonsing:He-eompopndsisl taedresent disclosure are
depression, psyﬁpgg{%lg ! ”'gwson's disease lssghgé)‘p renia anxi%nd attention deficit hyperactivity

disorder (ADHD). 4a In a ws%%csegéecrt;aﬁw%%%hls prévid 863%%%16 SifehEarmanula |

iflammation, as well as in schizophrenia, Exp. Opinion. Ther. Patents (2000), 10(5), 939-960
and Current Opinion in Investigational Drugs, 2001, 2(7), 950-956 956 and Psvchiatric
Disorders Study 4, Schizophrenia, June 2003, Decision Recources, Inc., Waltham,

Massachuseirs).

Objects of the embodiments disclosed herein are novel compounds of formula 1, their manufacture

L

medicaments based on a compound in accordance with the disclosure and their production as well

as the use of compounds of formula I in the control or prevention of ilinesses such as depression,
pain, bipolar disorders, psychosis, Parkinson’s disease, schizophrenia, anxiety and attention
deficit hyperactivity disorder (ADHD).

The preferred indications using the compounds of the present disclosure are depression,
psychosis, Parkinson’s disease, schizophrenia, anxiety and attention deficit hyperactivity
disorder (ADHD).



wherein Aris aryl selected from the group consisting of phenyl, benzyl, naphthyl or indanyl; Rlis
hydrogen, halogen, C1.8-alkyl, C14-alkoxy, C14-alkyl substituted by halogen, C14-alkoxy substituted
by halogen, cyano, amino, mono or di-C1.8-alkyl amino, C(0)-C14-alkyl, or is aryl as defined for Ar, or
is heteroaryl selected from the group consisting of quino%alinyl, dihydroisoquinolinyl, pyrazin-2-yl,
pyrazoll-yl, 214-dihydro-pyrazol-3-one, pyridinyl, isoxazolyl, benzo[1,3)dioxol, pyridyl, pyrimidin-4-y1,
pyrimidin-5-yl, benzotriazol-5-yl, benzaimidazol-5-yl, [1,3,4]-oxadiazol-2-yl, [1,2.4]triazol-1-yI,
[1,6)naphthyri&?rﬁr}2‘z-rﬁ,aﬁ?ﬁﬁta [ﬁ,‘%PEﬂw}ﬁéi%%Q@RHPP&P§§8Wa‘MP5§6‘I19I,Ithiadiazolyl, thienyl, fury!,
imidazol-I-yl, or benzofuranyl; R2is hydrogen or halogen; R3is -(CH2)p-heterocyclyl, selected from the
group consisting of morpholinyl, or 1,1-dioxo-X6-thiomorpholinyl, optionally substituted by one or two
[1,4]cliazepam-1-yl, piperazinyl, pyrrolidin-1 -yl, piperidin-1 -yl, piperidin-4-y1 substituents R4; or is
C1l4-alkyl, C14-alkoxy, -(CI-12)p-O-C14-alkyl, -t&2)p-CN, ;Q;(. 2)p-CN, 4b -(CH2)p-leteroaryl as
defined for RI, -(CH2)p-C(0)-heteroaryl agdefir or F%_,B(C ip-heterocyclyl as defined above,
-(CH2)p-aryl as defined for Ar, optionally substittifedyky Cl.8-alkoxy or halogen, -(CJ2)p-O-aryl as
defined for Ar, optionally substituted by Cm-alkyl, -(G2)p-NR'-heterocyclyl as defined above,

optionally substituted by Cm-alkyl, Ra/‘ka
I
wherein
Ax is aryl selected from the group consisting of phenyl, benzyl, naphthyl or
indanyl;
! | }
R is hydrogen, halogen, C).p-alkyl, Cirg-alkoxy, Cy.g-alkyl substituted by halogen,

Ci-g-alkoxy substituted by halogen, cyano, amino, mono ot di-C).g-alkyl amino,
C(O)-Cy.g-alkyl, or is ary} as defined for Ar, or is heteroary! selected from the
group consisting of quinoxalinyl, dihydroisoquinolinyl, pyrazin-2-yl, pyrazol-
1-y1, 2,4-dihydro-pyrazol-3-one, pyridinyl, isoxazolyl, benzo[1,3)dioxol,
pyridyl, pyrimidin-4-yl, pyrimidin-5-y1, benzotriazol-S-yl, benzoimidazol-5-yl,
[1,3,4]-oxadiazol-2-yl, [1 s2.4]triazol-{-yl, [1 s6lnaphthyridin-2-y1, imidazof4,5-
bpyridine-6-yl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, furyl, imidazol-1-yi,

or benzofuranyl;
R? is hiydrogen or halogen;
3 .
R 18 «(CHg)p-heterocyciyl, selected from the group consisting of morpholinyl,

f1,4}diazepam-1-yl, piperazinyl, pyrrolidin-1 ~yl, piperidin-1-yl, piperidin-4-y]
or 1,1-dioxo-A°-thiomorpholinyl, optionally substituted by one or two
substituents R or is

C.g-alkyl,

Ci.g-alkoxy,

~{CH,)p-0-Cy.g-alkyl,

~CH2)-CN,

~0+~(CH3),-CN,



-CH2)p-NR'R", -C142)p-NW-CH2)p-NR'R", -CH2)p-NR'-CH2)p-CN, -CH2)p-C(0)-NR'R" or is
-0-(CH2)p-NR'R"; R4is hydroxy, C1.8-alkyl, -(CH2)r0I-1, -(CH2)p-NR'R", -NR'-C(0)-C1.8-alkyl,
-(CH2)p-CN, -S(0)2 C,.8-alkyl, -NR'-S(0)2 C1 .s-alkyl, -S(0)2-NR'R", -C(0)-Cm-alkyl,
-C(0)-C3.7-cycloalkyl, wherein the cycloalkyl may4tt))e substituted by C1.8-alkyl, or is -C(0)-NR'R",
heterocyclyl as defined for R3, optionally substituted by =0, or is heteroaryl as defined for RI, optionally
substituted by Ci_8-alkoxy or cyano, or is aryl as defined for Ar, optionally substituted by C1.8-alkoxy,

cyano or is 2-0xa—5-aza—b%%o}[2 2.1Thept-5-y1; R' and B are independently from each other
hydrogen, Cm-alkyl or is | ,ﬁ?%‘%ﬁ'?@rﬁlﬁsl wegiomBy be the same or different; is | or 2; in case o

is | or 2, 122 may be the séi&prdiiferentoare thaisame prgifferentand are 0, 1,23 or 4; orto a
pharmaceutically active salt of. or a pharmaceutically active salt, a racemic mixture, an
enantiomer, an optical isomﬁ% I}éeg or Cr@faosrgr?#ﬂzg%%‘;wi’c In a second aspect, there is
provided a process for pre{ferigaitensdund fof tornuptéohasydefinediaboye; which,pracess comprises
a) coupling a compound gﬁ@g&ula

~{CHy)p-0-ary!l as defined for Ar, optionally substituted by C).g-alky],

~(CHy)p-NR’-heterocyclyl as defined above, optionally substituted by Cp.ge

alkyl,

“Cﬁﬁ)p"NRﬁR_Hp

“CH2){J“NRG“CH2}§;'-NR?R’,,

“CHZ)Q‘NR’“Cﬁz)p’“CN,

~CH2)p-C(O)-NR’R” or is

-O-(CHy),-NR'R™;

r? is hydroxy, Cy.g-alkyl, ~CHa)p-OH, «(CHp),-NR'R ™", -NR’-C{0}-Cy.g-alkyl,
~{CHy)p-CN, -8(0)z- Cy.p-alleyl, -NR’-8{0);- Cy.g-alkyl, -S(O)-NR'R",
-C(0)-C.g-alkyl, ~C(0)-Cyy-cycloalkyl, wherein the cycloalkyl may be
substituted by Cy.g-alkyl, or is
~C(O}-NR’R”, heterocyelyl as defined for R? optionally substituted by =0, or
is heteroary] as defined for R!, optionally substituted by Cg-alkoxy or cyano,
or is aryl as defined for Ar, optionally substituted by Cig-alkoxy, eyano or is
2-oxa-5-aza-bicyclo[2.2.1 Jhept-5 -yl

R’ and R*" are independently from each other hydrogen, Cy.g-alkyl or

~(CH3),-CH,
iy islorZ;incasenis ! or2, R! may be the same or differént;
o isior2;incasecis ! or2, R? may be the same or different;
p,p’ are the same or different and are 0, 1,2 3 or 4;

or to a pharmaceutically active salt thereof,

or a pharmaceutically active salt, a racemic mixture, an enantiomer, an optical isomer or a

tautomeric form thereof,



VIII with a suitable acid chloride or carboxylic acid of formula R3-C(0)-0F1 or R3-C(0)-Cl to a
compound of formula R 0 wherein the groups Ar, RIl, R2 and R3 and the definitions o0 and n are
described above, or b) alicylating a compound of formula (R5" with a compound of formula to a
compound of formula Ar-(R). 0 wherein the groupstér, Rl, R2 and R3 and the definitions o0 and n are
described abaue, aRdxdfA6sired. ' e compounds obtained into pharmaceutically acceptable
acid adgition, salts. 4d Be%Fn a ﬁoﬁm\ﬁié%%%%% é?gﬁlgg 5‘#’&%’%@ D fetiEmEr: ofremiad ehe or more
compounds a& defmgUBeRR S PEThaceutically acceptable excipients.

a) coupling a compound of formula

VIiI
with a suitable acid chloride or carboxylic acid of formula
R-C{0)-OH or R*-0(0)-Cl
t¢ & compound of formula

wherein the groups Ar, R, R? and R® and the definitions o and n are described above, or
b) alkylating & compound of formula

GO

¥
770 xnp
with a compound of formula

Hel-CHy-Ar-(R1),

to g compound of formula

wherein the groups Ar, R}, R? and R® and the definitions o and n are described above and

if desired, converting the compoeunds obtained into pharmaceutically acceptable acid addition
salts,



In a fourth aspect, there is provided the use of a compound as defined above for the manufacture of
medicaments for the treatment of depression, pain, psychosis, Parkinson's disease, schizophrenia,
anxiety and attention deficit hyperactivity disorder (ADI-ID). The following definitions of the general
terms used in the present description apply irrespeé‘tﬁ/e of whether the terms in question appear alone
or in combination. As used herein, the term "lower alkyl" denotes a straight- or branched-chain
alkyl group containing from_ 1-8 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-butyl,
i-butyl, t-butyl gﬁn?th!ﬁ]e%lﬁgg?clsre R SHHWSF SikyT %ﬁSﬁ‘BS‘%&O‘&%‘E{B% ML ACABEPIUBHELSS  The
term "loWweresl kP sustiphreddsyutiaiblyentageibtescarisalkyl group as defined above, wherein at least
one hydrogen atom is replaced by halogen, for example -CF3, -CEF2, -CH2F, -CH2CF3,
-CH2CH2CF3I -CI@ZCFZCFS and the like. Preferred lower alkyl substituted by halogen groups are
groups having'1-% @B atImEeFhis R HL dhensdahdtcsBrSHR &sideiied st doaribicoromine.
WO 20&R/068703RCTERP209 06410 3ikatment oftheterncyeiDalicytheen otesiasailuaiad.carbon ring
containj - - for le, cyclopropyl, c [, cyclpentyl, cyclohexyl,
cycloheég%{gg%%%ge&l?ﬁqe?&%ﬁ%%%%%m%ﬁ%ﬂ%%eﬁ%%g@ g&éfgegg\mhydrocarbon radical consisting
of one or more fused rings containing 6-14 carbon atoms in which at least one ring is aromatic in

nature, for 5 exampgphenibaeAs TRRNRANN BAARYLBTERISHIS NS ARSIVI grouR, | The term
"hetero?ﬁrryl" denote%%ga{g:?ﬁcéic aromatic hydrocarbon radical consisting of one of more fuged rings

containfhy B4 ¥ T RS FSFABI BT EIRRE PRl atdheetibimion. at least one ring is
aromatic in natwesahktwhictheaRiaiMe wéleast onenbRICiaTh: SelariadiIamy N, 0L S, for.example
quinoxa%' &nq{ig% BOiS?" ugg%l(i)rglyét r?gafz(;n-Z- I,fgrazol-#yl 2.4-dihydro- 10 pyrazol-3-one, pyridinyl,
isoxazolyl. Benzol L, 3jclioxot, pyriayT pyrinidinACy FEgH F&W@R{?PﬂeWﬁﬁfb%@ﬂ?{%bh‘i@ﬂmidazo
|-5-yl, [fobd kagotiedile] IPR#ndd dAovlen ajity| dr@lmaphibrgigineRhyl - oigago féab]pyridine-6-yl,
tetrazo ly I, th 1 thiadi . .thi imidazal-1-yl, or benzofuranyl. Preferred heteroaryl
group i%%/ridi?é%%%r %%%%rm%@%%g%@{? gn%%so\éegﬁ% aoﬁ%%&r R}Ig’n‘?%égiﬁlﬁ{léyi’ﬁﬁg, wherein

one or BEEGAMEeT 2o e éeiBRiads Shorlaldermianmienthie folfawitE Broas;Morpholinyl,

[1,4]diazepanF] -yiipt Inyd; liginglsylsRipgLidind.- rdin-4- r 1,.1-dioxo-k6-
thiomor%}ho tinay!. Th%ﬁ%pha%?eutﬁgﬁtiggégﬁ% %%@g%%ﬂ%i%yigﬁjgﬁ%#%%rg ef}(sglsoﬁfg with
inorganit ARa BFgRARP S e e & lich ARy d8R¥loric acid, nitric acid, sulfuric acid, phosphoric acid, citric
20 acid, folinidacigrfirthaigacidenateichasite asatic: agid-s1CeHi¢agidhdartaric acid, methanesulfonic
acid, p-toluenesulfonic acid and the like. Compounds of formula I, wherein Ar is phenyl, are preferred.
Preferred compounds of formula | are those. wherein R3 is unsubstituted -(CH2)1,-heterocyclyl,



75 for example the following componds: 1- {(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-tr
uoromethyl-benzyl)-methyl-a -5-morpholin-4-yl-pentan-I-one
1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[methyl-(4-uoromethyl-benzyl)-aminol-pyrrolidin- 1-y1}
-5-morpholin#eybpensansl-one 30 1- {(3SR,4RS)-3-(3,4-dichloro-phenyl)w-{(3vaifs 4521
fluoromethyl-benzyp-methyl-aminoipyrrolidin-I-y1} -5-piperazin-1-yl-pentan-1-one 1- { (3 SR,4RS )-3
-(3,4-dichloro-pheny [)-4-[(3- fluoro-4-trifluoromethy-1=benz -5-pyrro lidin-I -yl-pentan-l-one WO
2010/060703PCT/EP2009/064031 -6- | - (3 SR,4RS
)-3-(3-chloro-phetfifo s E Rl tuesh SHRISE A PRErs Ao BT ol taylion Bomerpho

lin-4-yl-peRsapsanpRecy @SR 3adbdishlorarrhenyyddedsuaradsflyommetbykbenzy0-methyl-a
pyrro lidin- 1-y1 -3-morp,holf'n-4-yl-propan- 1 -one 51- { (3SR,4RSichloro-pheny0-4-[(3-fluoro-4-

ifluoromethyl-benZ§1j HetAi-a AR i fid 422 hgiptiohpRdapicanoieng of one or more
{(3SR 4R $)s34(Bpssdichiairmplienyhed-pBafiuasard-tiiibarometbyl-bepaypr-oethy hamealpyrralidin-1 -yl
;?ZéglZ%Lrgiégééﬂ%}%%ag?&%%ﬁi@ﬂt-]ﬁ:l‘.-?iEjnéjraé%‘-tr?ﬁ%%%er%ei‘ ﬁ}fl?-B%%Wﬁrgﬁ%thyl-a no 10pyrro lidin- 1
-yl} -2-( 1,1 -dioxb:X83th ibatsorphyliniyty-ethahoneRrefdrydd campourids iaffoiminadt atie further
those, Weggindes il Gl AP ICaR Ao SHOSLAUIRAPIGRAG ALY @Hggt&%ﬁ@ﬁgﬁw Hpeferred
pounds of formula’l are those, wherein le is -S(0)2-lower alkyl, for example the ollowing
compounél%@gt one ring is aromatic in nature, and which contains at least one heteroatom, selected from N,
O or 5, for example quinoxalinyl, dihydroisoquinolinyl, pyrazin-2-yl, pyrazel-1-yl, 2,4-dihydro-
10 pyrazol-3-one, pyridinyl, isoxazolyl, benzo[1,3]dioxol, pyridyl, pyrimidin-4-yl, pyrimidin-5-yi,
benzotriazol-5-yi, benzoimidazol-5-yl, [1,3,4]-oxadiazol-2-vl, [1,2.4}triazol-1-vl,
[1.6]naphthyridin-2-yl, imidazo[4,5-b]pyridine-6-yi, tetrazolyl, thiazolyl, thiadiazolyl, thieny,
furyl, imidazol-1-yl, or benzofuranyl. Preferred heteroaryl group is pyridine-2,3o0r 4-yl.
The term heterocyclyl denotes a five or six membered alkyl ring, wherein one or two
15 carbon atoms are replaced by N, S or O, for example the following groups: morpholinyl,
[1,4]diazepam-1-yl, piperazinyl, pyrrolidin-1-yl, piperidin-1-yl, piperidin-4-vi or 1,1-dioxo-A"-
thiomorpholinyl
The term “pharmaceutically acceptable acid addition salts” embraces salts with inorganic
and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid, citric
20 acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid, tartaric acid,

methanesulfonic acid, p-toluenesulfonic acid and the like.

Compounds of formula I, wherein Ar is phenyl, are preferred.
Preferred compounds of formula I are those, wherein R is unsubstituted —(CHy)p-heterocyeliyl,
25 for example the following componds:
1-{(35R,4R8)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyi-benzyl)-methyl-amino -
pyrrelidin-1-yl} -5-morpholin-4-yl-pentan-1-one
1-{(38R4RE5)-3-(3 4-dichloro-phenyl)-4-[methyl-(4-trifluoromethyl-benzyl)-amino J-pyrrolidin-
1-yi}-3-morpholin-4-yl-pentan-1-one
30 I-{(35R.4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl}-methyl-amino -
pyrrolidin-1-yl} -5-piperazin-1-yl-pentan-1-one
[-{(35R.4R8)-3-(3,4~dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benz

yi}-methyl-amino}-pyrrolidin-1-yl}-5-pyrrolidin- 1 -yl-pentan-1-one



(3RS.4SR )-3-[(3-fluoro-4-trifluoro methyl-bcnzyl )-methyl-aminol1-4-phenyl-pyrrolidin-I -yi -(4-
methanesulfonyl-piperazin-1 -y1)-methanone { (3 SR,4RS)-3-(4-chloro-phenyl) 4
[(3,4-diehloro-benzyl)-methyl-aminol-p olidin- 1-yl) -(4- methancsulfonyl-piperazin-1 -y1)- methanone

20 [(3RS,4SRy¢Bathiphenyl-4-ylmethyt-methyl-amino )-4-(4-chloro-pheny 1ypyeeliding &y 1]-(4-
methanesu Ifo ny L-p iperazin- 1-y1)-methano ne

[(3RS,4SR)-3-[(4-chloro-3-fluoro-benzy1)-methyl-anino]-4-(4-chlo o pheny1)-pyrrolidin-1 -y11-
(4- methanesulfonyl piperazin-l-yl)-methanonc 1(3

SR,4RS)-3-(42cH bﬁeﬁ%yq*)kzr&[(shﬂaﬂao%lifﬁrﬁﬁuéf@ﬁrétﬁmo@@mzmm} -gefimdiamino-

pyrrolidin-gyybitdnmethanesfiasyi-RiRerazing-y bamethanone
-fluoro-4- trlfluoromethyl bcnzyl) methyl-am o]pyrrolidin-l-yl}

1(8SR,4RS)-3- hi h 1)-4-

((4 methah@ ) “:(] g,%;(%;égé%ﬁr%ypéﬁyhﬁeﬁ, Hérﬂﬂ%o' -trifluoromethyl-benzyl)-methyl-aming 1-

[(3RS, 4S$)@eﬂ(3ﬂ—ﬂgdmtér@m@hzyﬂ)4n9e§mshamlnﬁic4 (3,4-dichloro-phenyl)-pyrrolidin-1-y11-(4-
methapesulf Y, met non

g SR 5 IS i T I s
methanespﬂm@ﬁwhprparﬁziﬁmmmﬁmmm(m{[@ RSASR)-4-(3,4-dich[oro- phenyl) 1 -(4-methanesu
Ifonyt-piper, -3- no -methyl)-ben om{t) WO
2010/06030 %@(%_%é{gg /% é(%r%l%xl% #!%%ﬁ X][Wo%/ h?ﬁﬂu@mm@gl}gﬁ %enz }-mu ammo]n
{(35RAR%D@%@M&@WW)MWMWWO -benzyl)-mcthyl-a-p>lidin-1 -y11-

(4-methanesulfomyl-n-iperad.instaydn ('m@ {DANBNG oro-4-triflugromethyl-benzy If -methyl-amino :
1(3SR,4RS)-3-(3,4-dichloro-pheny1)-4- [y ,3- d|h dro-benzofuran-6-ylmethyl) ethyl- ammo} pyrro lid
f

in-1-yh". (4 SREREREL oot bbgi%‘i’n}” TR )-cthanone
51(3S12,4RS)-3-(3,4-dichloro- phenyl) -4-[(4-fluoro-3-methyl-benzyl ) _methyl-arninoppyrrolidin-I- y1}

-(4-meth u_lfon era2| tha_.none

{(3SR,4RS) )}: 9 é%ﬁ?E%l Sp elyly. %11%“;;’ il o}feét%??efﬁ?ﬁ?ﬁ‘e%})}f’ affinek R ISt hanesulfonyl-p
iperazin- wfpgumarha}wmwm[@sﬁ@mtsmﬁats 4- dlchloro-

phenyl.)- %ﬁéfé?%@&%’&‘ﬁ%ﬂﬁ%@%%%@%ﬁ%‘?&rc k& rbc\)zv c cm rrolbl.(?gs 3160\\?\15? % P}f/f ?r?lgx%]ﬂqmce %E‘X |

h2-fluoro-bcnzonitrile
(3SF§34R§USW31&-@1€W@‘F@%heny1) 4-[(3-fluoro-4-trifluorornethyl-benzylhmethyl-amino}-

pyrrolidirt-daykl44R)-4imethanesutony-3mal 2 _
R,4RS)-3-(3,4- dlchI%)roﬁEhenyl) 4- I{(3 fluoro-4- &‘?SE%’%%?%@’ bxé%%mqg hy[aminol- §§§Trlrc1) yh-4

lidin-| yll‘??é?f‘lfﬂﬁlé%‘ﬁ BTG L MBEHB Herazin-I-y 0-met hanone
is{(3SR, 4RSSJS*(HS}tﬂqm::ﬁ%ﬂm&dﬁ%W—I()Z%Aﬂ(la:ﬁ'luﬁf%é}rﬂﬂW&Q@H@@ﬁ?ﬂlﬁ@%@%&hﬁ?ﬁth)ﬁJr}3@'nO] pyrro

idin- 1 -vi} ametianesuitonylpiperazin. Ly L) methanone

20 [(3RS.48R)-3-(biphenyl-4-yimethyl-methyl-amino)-4-(4-chloro-phenyl}-pyrrolidin- 1-yi}-(4-
methanesulfonyl-piperazin-1-vl)-methanone
[(SRS,4SR)w3-{(4—chioro-?ruﬂuoro—benzyl)—methyl-«amino]—4-(4~chEoro~phenyl)-pyrrolidin~] -yl}-
{4-methanesulfonyl-piperazin-1-yl)-methanone
{(3SR.4RS)-3-(4-chloro-phenyl)-4-[(3-fluoro-d-tri fluoromethyl-benzyl)-methyl-amine -

25 pyrrolidm-1-yi}-(4-methancsutfonyl-piperazin-1-y!)-methanone
{(35R 4R5)-3-(3 4-dichloro-phenyl}-4-{(3-fluoro-4-triflucromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl} -(4-methanesulfonyl-piperazin- 1-yi)-methanone
L(3R5.45R}-3-[(3.4-dichloro-benzyl)-methyi-amino}-4-(3,4-dichloro-phenyD-pyrrolidin- 1 -y1}-(4-
methanesulfonyl-piperazin-1-yl)-methanone

30 [{(3R5,45R)-3-[{4-chloro-benzyl)~methyl-amina]-4-(3,4-dichloro-phenyl)-pyrrotidin-1 -yi}-(4-
methanesulfonyi-piperazin-i-yl)-methanone
4-({[(3RS,45R )-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine- 1 -carbonyl}-
pyrrolidin-3 —Srl]-methyhamino} -methyl)-benzonitrile



(3S R,4RS)-3-(4-chloro-3-fluoro-pheny11-4-[(3-fluoro-4-trifluoromethyl-benzyp-methylamino]-pyrro
lidin-lI-y11-(4-mcthanesu If ny141 41diazepan-l-yl)-methanone
R3SR,4RSh3-(3,4-dichloro-phenyl)-4-{mcthyl-(4-trifluoromethyl-benzyl)-aoj yrrolid in-1- 20
y11-(4-methagesisfonyl-piperazin-1-y1)-methanone or I- PCT/EP2009/064031
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrofidin-1-y1} -2-(4-mcthanesulfonyl-piperazin-l-yl)7ethanone.  Preferred compounds of formula’
are those, wherein R4 is lower alkyl, for example the 25 following compounds: 1-

{(3SR, 4R S 3R Bchidrb e pheisl i flubirod4dififionromey h-pitindrzylp ethylidimo e -
pyrrolidin-wgﬁeéfgﬂegﬂﬁm,\,&lr@' @lr@gmll;ygm;ﬁqﬁ;@gfg-one 1- {(83SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-
fluoro-4-triflugromethyl benzy A—meth [-a no"- L&yrro[idin-I-¥?11-2-(4-methyI-piperazin-l-yl) -ethanone 301-
(3SR, 4RSS dch ot SRRy Bhau(3- hriidro-d vrsorerae iyt Berzyetytatsyindrivre-
Réféﬂiﬁ&'ﬁﬁé?ﬁ&.55/}?'HQlﬁfﬁl}thﬂi@fl'z!@ﬂ%“bli'yéa}iﬁgl@-%?ﬁﬁl&hanﬁnfb ' . ‘

v =3(3,4-dichloro-pheny1)-4-[(3- -4-trifluoromethyl benzyll-methyl-ao L
pyrroli%lin-?lz-i/%’-liz'il T%g?ﬂlgfﬁ%?ﬁﬁée%%?%ﬁll;f% HERSHE WO FF0I068 Y 838 ER ERYHUSIo64031 -8-
1- {(3SR, 4RIy udivr Boospingry ted-[( 3luacthdstrifluoromethyl-benzy1)-methyl-amino] pyrro
lidin-l-y1) + ) ethyl;pi in-l-yl)-e ne or I- : -
{(35R,4Rg-fé:ﬁ(ifi{%}2’hiq%al’fo‘}p%?é%&ééﬁ@ﬂ%m@ﬂ?ﬁ%ﬁéF%lﬁnng’i%ﬁ);b%cﬁiz‘?jlj"%%%‘%&]ﬁ%ﬁ?ﬁﬁ%?ﬁ%%ﬁi‘din-|-y1}-
2-(2,6-dintétRitinerpHEl4rETasihandheidbiredened compounds of formula | are those, wherein le is

S(0)2-NRR{ orexample she Jolawing caPPBUNAS: &nanesulfony - piperazine-1-carbonyl)-
{(3SR 4RS)(-§%%£ dichslaorrg)-phenyl)-4-&3-flgfgro-%%tlﬁ?ﬁﬁlglrflgﬁgtgh?ﬁgé%%;‘i??n%e% §?§¥%no

1pyrroRdingye :r%vﬂupiﬁ%ﬁ%i%ifl%ﬂﬁ%tﬁi@a%iﬂ‘&?ﬁ@ﬁi‘ﬂ%ﬁ@é 10 4-(2-
{(3SR,4R$33K3HichiorodphesypradiB-Aueromdrifluorpmeivkhenayh-methvramingls -

pyrrolidin-1-yll -2-oxo-ethyl)-piperazine-1-sulfonic acid dimethylamide or
4-(5-{(38Iﬁgé{é{gégl-—é?ﬁ%d%%ﬁ?%?&f@ﬁ@ﬂ'f?ﬂ[{?—ﬂﬁ%}“@-]ﬂﬁﬂ?ﬁrﬁ%ﬁié{hi??%%’i?f)-methyl-aminol-
pyrrolidin-Hg ER-BRiXe3pentyllHiiperawing) L -Hanicacid:timethytamidenif Prefaragempounds of
fl\?r[TliI; '{%g%si%‘a%is vaf ?@%’}-ﬁﬁné%ha'}'@sh%&%)y%: OWEh Ky IO RXATIRIE te following compounds:
A-did’ﬁord@WAﬁ(@fRﬁ@mﬁ-ﬁﬁﬁM@rph@eﬂwﬁﬂé?frﬂyak)rmé{m;ﬂammniipy?»r’mrltdiyi}l—:ynbthyi-

‘2'OXO'et%k@iﬁﬁzﬂ@i{i‘éﬂﬂuﬂ?—qm%%@mgqgaﬂ{emziu%%ﬂﬁﬁﬁg&éﬁs )-3-(3,4-dichloro-pheny
1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methy 1- 20 _
aminol-pyrfonit S i-Sakdenitspentmmdlyt iR etyi-ilusapasisoranide methyl-

amino |-pyrrolidin-1-yl}-(4-methanesulfonyl-[1,4]diazepan-1-yl)-methanone

{(38R,4RS)-3-(3,4-dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino }-pyrrolidin-1 -
20 yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone or

1-{(35R 4RS)-3-(3,4-dichloro-phenyl}-4-[(3-fluoro-4-triflucromethyl-benzyl}-methyl-amino -

pyrrolidin- i-yI}-2-(4-methanesulfonyl-piperazin-1 -yl)-ethanone.

Preferred compounds of formula T are those, wherein R* is lower alkyl, for example the

[
LI

foliowing compounds:
1-{(35R,4RS)-3-(3,4-dichloro-pheny!)-4-[(3-fluoro-4-trifluoromethyi-benzyl)-methyl-amino |-
pyrrolidin- I-yl} -5-(4-methyl-piperazin-{ -yl)-pentan- 1 -one
1-{(35R,4RS)-3-(3,4-dichloro-phenyi}-4-{(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl} -2-{(4-methyl-piperazin-1-yl)-ethanone

30 1-{(35R4RS)-3-(3,4-dichioro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-i-yl}-2-(3,5-dimethyl-piperazin-1-yl}-ethanone

1-{{35R 4R S)-3-(3,4-dichloro-phenyi)-4- [(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amine]-
pyrrolidin-1-yl} -2-((S)-3-methyl-piperazin-1-yl}-ethanone



Preferred compounds of formula | are those, wherein R-C(0)-lower ailcyl, for example the following
compounds:  1-(4- {(3SR.4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-
fluoromethyl-benzyl)-methyl-amino] 25 pyrrolidine-I-carbonyll-piperazin-l-y1)-ethanone or
2-(4-ccetyl-piperazindsyiygs1- {(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoge-Axpa009/064031
trifluoromethyl-benzy1)-methyl-aminokpyi-rolidin-1-y1} -ethanone.  Preferred compounds of formula
| are those, wherein R."is -NR'-20)-lower alkyl, for e®ample 30 the following compounds: N-[1-(5- { (3

SR,4RS)-3-(3,4-dichloro- phenyl) -4-[(3-fluoro-4-trifluoromethyl-benzy1)-methylamino]-pyrro-5-oxo-pent
y1)-piperidi @%ﬁ%&aﬁhﬁﬂé digide oo pbroB0 70BP CrEP 2008108488 L nzy )-methyl-amino]-

N-[142- {(%ﬁ;ﬁ-gﬂ-ﬂ@-}?&y@; 4: Q;@pp&g@gw&@ﬁﬁﬂygr&ﬁﬁg@ygyomethyl benzyl)-methylamino]-pyn-oli
din-1-y1}-2- xo -eth %plperldln -4-y11-N-methyl-acetamide N-[(S)-1-(2-1 (3SRARS

)-3-(3,4- Gihlots X/F) (AU HbTol sty Bz ety e L yrndirmigal

-2-0X0- et%pkﬂiﬂhﬁlﬂ-}@@{@&@&ﬁaﬁﬂ]@elﬁorphohn 4-yl)-ethanone.
N- KR) :1-(2-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-tri

uoromethyl benzyl)-methylamino]-pyrrolidin-l-y1}-2-oxo-ethyl)-pyrrolidin-3-y11-acetamide or NJI -(2-
{(3SR, 4R§)$(®d€@mﬂpbr@phéﬁy@ﬂﬂ%¢dbm%%ﬁwdﬁl& h$lORAZ RN dtinydemimio tipyrrolidin-
1-y1} -2-0@[&&%{% idin-4-yll-acetarnide. 10 Preferred compounds of formula are those, wherein
le is -(CH2)1,-NR'R"-, for example the following compounds:

{(3SR, 4R§){§3M%‘fﬁo@)4p¢ﬂéhl§ﬁi‘) bRy ublo34duscubrorherryider 2ypambthykay1-amino -

noipyrroligdiprlaytndR):3 AARYIRHAR-Lyd amethanang.1-
{(3SR Lllg% %dlchfw bé:b/ril‘?/éiﬂi41Ill%ﬁfluoro4trlfluoromgﬂ[hyla%enzyl) mcy 15
1t

pyrro |Qi|nf' (%%{ ﬂ]eﬂﬁmﬁl yjﬂﬂp%,[é%ﬂq%@ﬂﬁ%@%mthﬁ benzvl} -methyl-aminc]-
{(3SR,ARByro (k- d*@@'iﬂwemyblp@éfath@rmmﬁ@%mmﬂrmﬁwnmethyt amino-

A5 AR e Ao eN S TR L U B BERSON e aiein -

pyrrolldlnﬂm}ﬁm @yﬂﬁmmw;ﬂmmk} ety hzpipdrazifodicyticid etihaniofienod 20 1-
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-a no]- pyrro lidin-I-yll

-2-(4-dimethylamino-piperidin-1-y1)-ethanone. Preferred compounds of formula | are those, wherein le

is hcteroabytioptibsanysugs el fambl Alkshore cyhasitdl dxaileHR) fdiowindsbripcumdsic

the following compounds:

N-[1-(2-{(3SR,4RS5)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl -methyl-

amino}-pyrrolidin-1-yl}-2-ox0-ethyl)-piperidin-4-yl}-methanesutfonamide or

N-[1-(2-{(35R.4R5)-3-(3,4-dichloro-phenyl)-4-[ (3~flucro-4-trifluoromethyi-benzyl)-methyi-
20 amino]-pyrrolidin-1-yl}-2-oxo-cthyl)-piperidin-4-y1]-N-methyl-methanesulfonamide.

Preferred compounds of formula I are those, wherein R” is ~C(O)-lower alkyl, for example the
following compounds:

1-(4-{(35R 4RS)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzy!)-methyl-amino |-

b2
L

pyrrolidine-1-carbonyl} -piperazin-1-yl)-cthanone or
2-(4-ccetyl-piperazin-1-yD)-1- {{35R, 4R S)-3-(3 4-dichloro-pheny!)-4-[ (3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino }-pyrrolidin-1-yl} -ethanone.

Preferred compounds of formula I are those, wherein R” is -NR'—C(O)-lower alkyl, for example
30 the following compounds:

N-[1-(5-{{3SR,4RS)-3-(3 4-dichioro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl}-methyl-

amino}-pyrrolidin- 1-yl}-3-ox0-pentyl)-piperidin-4-yl]-acetamide



5{(3SRARS)-3-(3,4-diehdoro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl.
)-methyl-aminokpyrrolidin-l-y11-(4-pyrimidin-2-yl-piperazin-l-y1l)-methanone
)(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-flnoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidin-1-yifa(4yrdins2-yl-piperazin-l-yl)-methanone PCT/EP2009/664031
{(3SR,4RS)-3-(3.4-dichloro-pheny1)-44(3-fluoro-4-trifluoromethyl-benzy1)-methyl-am 30
pyrrolidin-I-y1,}iperazin-I-yl)-methanone -9-

{(3SRARS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyntilidin-1¥yi ){&2 1835 4B afydrt-ticHemmpemibyi-45 tmethdn Breromethyl-benzyl)-methyl-

2010/060 43RG TAERAAA06403d:1 01 2 #1H3S AR 3-8 Aedlichiresphgny 1)-4-[(3-fluoro-4-ti
uorometh I-@z}?ﬁ) c%@/l-amino] yrro lidine- 1 -carbonyz -piperazin-1-y1)-n icotinonitri le

6-(4-t(3s$,4 11343 e Attt pheryiF A thiss) -4 HintisBrieti{iseroypmdeiaahme Brolidine-
1 -carbonykhspipesazitidin-yhyl)icotinositile- orbll(@SR 4R S}u8:(34-dichloro-phenyl)-4-[(3-fluoro-4-trifl
uoromerhyl- - inoj- pyrrolidin- 1 -yl 44-(6-met hg xy-pyridin-2-A-piperaz in- 1 -yl]
-methé?noﬁéf@?%%é@%’%ﬁ%@%f (I)Crmoﬁi)a“@g}r@)tﬁéégf%%%ﬁiﬁ1 8y %B‘ff&%ﬁﬁ@%&tituted
by alkoxy @oniepdmorfodexdryple theofotloWingrcoipeitytisacetamide or

10((3SR,4RH)-3- i re-phgt - )-Arikiffuorometr: 1I;Dt])reglzu -methyl-a nol- p yffol idin- 1
1) (ot ey S D e e el SRR IR AR
2-(4-1(3SRURS IS digittyl orotphehy)-aupEidingtold=tiaordmethyl-benzyl)-methyl-amino]pyrro
Udine- 1-carbonyl} -p iperazin- 1 -y1)-benzo nitrite or

4-(4-{1 3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminok 15
pyrro dingzﬁfq’ggﬁmc}gﬁ%é%g%ﬁﬂgﬁg%éHﬁﬁitﬂ’l}é@?f’e?er}%d%ﬁﬁilp ds offareraneric dke those,
wherein Rélis wiG)medndfor example the following compounds: 1(3 SR,4RS)-3-(3

,4-dichlorg- “A-[(3-fl -4-trifl -b [)-methyl-amino]- 2 lidin- 1 -y1
dichlorgrateiE I ot tvorprmettyk benzy ety 2ingl: 26 PYTRIfin: 4.y

{(3SR,4R 8)+8:{18;4- tighla(6-phenyd)d(3=fuoraadidiifftiorpmethyhkdenzyl)- e yl-ao]- pyrrolidin- 1-y1}

1141Egg‘éd}g@%%i%’%s%?c%lo:%{Cgﬁgdll)%%yw[?%oﬁu%P&%ﬂtrﬁlbrg}g?ﬁ% cgl)]i]-%ébnezyﬂ)-'rﬁneefﬁ%%ﬁnnifﬁogfpyrroIidin-

1 -y1}224mvimbdiird xylpfoldyD-pipeirazimmoytkethanprie-251-33-SRuRS)-3-(3,4- dichloro

-pheny11-4s4R-Hueros4-friflyere, metyntnenzyatdimat ilis @m&:@%]:benzyl)—methyl_amino J-
pyrrolidin-1-yl}-[4-(3-dimethylamino-propyl}-piperazin-1-yi]-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino |-
pyrrolidin-1-yl}-[4-(2-dimethylamino-ethyl)-piperazin- 1-yl}-methanone or

20 1-{(3SR,4R8)-3-(3,4-dichloro-phenyl)-4-[(3-fluore-4-trifluoromethyl-benzyl)-methyl-amino -

pyrrolidin- I-y1} -2-{4-dimethylamine-piperidin- 1 -yl}-ethanone.

Preferred compounds of formula I are those, wherein R is heteroaryl, optionally substituted by
alkoxy or cyano, for example the following compounds:

{(3SR.4RS)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyi-benzyl

|
L

J-methyl-ammo]-pyrrolidin-1-yl}-(4-pyrimidin-2-yl-piperazin- i-y)-methanone
{(3SR.4RS)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-triftuoromethyl-benzyl-methyi-amino]-
pyrrolidin-1-y1}-(4-pyridin-2-yl-piperazin-} -yl)-methanone
{(3SR,4R8)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triffucromethyl-benzyl}-methyl-amino |-

30 pyrrolidin-1-yl}-(4-pyridin-4-yl-piperazin- 1 -yl)-methanone
H(3SR.4RS)-3-(3,4-dichioro-phenyl)-4-[(3-fluoro-4-trifluoromethyi-benzyl)-methyl-amino]-
pyrrolidin-1-yl}~(2,3,5 6-tetrahydro-[ 1 ,2'}bipyrazinyl-él—yl)—methanone



pyrrolidin- 1 -y1} -2-(4-hydroxy-piperidin- 1 -y1)-ethanone or
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminolpyrrolidin-
1-y1} -(4-hydroxy-3,4 ,5.6-tctrahydro-2H-[4,41bipyridiny1-1-y1)-methanonc. 30 Preferred compounds
of formula | assthasessvirerein le is -C(0)-NR'R", for example the followinge@mpaund:.43:1(3
SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-amino]pyrrolidine-1-car
bony1}-piperazine-I-carboxylic acid diethylamide. ¥® 2010/060703PCT/EP2009/064031 Preferred
compounds of formula | are those herein R4 is -(C.H2)1,CN- for example the following compounds:

3-(4-{(3SRARE} 3B A ichigidUsrenpitd Adbioradorseteyherizynretsbatmyrioold

ine-I-carb@mtbinipRra-Zifchy Mo RIQRIQNII 344 onitrile
{(3SR,4R 3}(?%4 dlchloro henyl) -4-[(3- quoro 4 trlfluoromethyt benzyl? meth Iamlnog pyrrolldln 1-yl}

2.0 x0-et %%ﬂ Ablddwqugl&l ~4-[(3-fluoro-4-riflicromethyl-benzyl-methyl-amino -
1-(2-[(3SR#ARSGHBe(3; éadmhjﬂ)rq}mbﬂﬂyﬂlu L&acﬂmﬁ@r&xm&@oromethyl henzyl) methyl -acd- pyrrolidin-

1-y1}-2- d n 4 carb nitr Preferr ffor are those, wherein
R4 is eté&c;&%ﬁ%%pﬂ@hgé V- St % 5043[% foeiexh ba ﬁ)gelﬁ nﬂﬁ/\ﬁ rﬁtﬁmﬁﬁi -(2-
{(SSR,4R$y¥83(13m-ﬂmﬁ@M@W@Y%Wﬁu@rﬁ%pmémwmm&m&) methylamlnol pyrrolidin-I-y1}
-2-0xo0-ethyl)-piperidin-4-yl]-morpholin-3-one
151'-(2-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4- trlfluoromethyl benzyl)-methyl-
amino]-pyfreliiad Eapepudseidapie | aebiisertingiRoneamicteried dombeimts of folmala | are

those, whereinR4is gxgﬁ@:[@%gg@opwg;{g[‘%gﬂdgﬁp; 5-yl, for example the following compound: 201-
[(BSR4RS 3(& 4-dichloro- henyl)-4-[(3-fluaro-4-trifluoromethyl-benzy1)-methylramino]- pyrrolidin-1-yi}
-2- (1§G4R§§ %)a%ﬁb‘kf@eié?@z@fmﬁf”s[ﬁ gﬂi’éﬁ@ﬂ@@ﬁéﬁéﬁ%@&éﬁﬁ‘ﬁwﬁﬁ%ﬂﬁf ot | are those,

wherein RénisHS£0)- JW@#W&MM&&@»@%@WM@%QW@[ aluﬁ;tkﬂgﬁw&xample the following compound:
(3SR,4R Qig l% %)) h qu uoro Ibenz ethy amlno
pyrrolidin- -@1 § il tgﬁclg(gopr%rﬁ Bﬁ&gr H Wﬁfﬁ%%?'éw I)"mCthy -amino]-
pyrrolidine-1-carbonyl}-piperazin-1- y) benzomtrﬂc or
4-(4-{(3SR,4RS)-3-(3.4-dichloro-phenyl)-4-[ (3-fluoro-4-triffuoromethyi-benzyl)-methyl-amino |-

15 pyrrolidine-1-carbonyl}-piperazin-1-yi)-benzonitrile.

Preferred compounds of formula I are those, wherein R is ~(CHz)p,OH-, for example the

following compounds:

{{3SR,4RS)-3-(3,4-dichloro-phenyi)}-4-[ (3-fluoro-4-triflucromethyl-benzyl)-methyl-amino]-
20 pyrrobdm-1-yl}-{4-(3-hydroxy-propyl)-piperazin-1-yl]-methanone
{(3SR.4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino |-
pyrrolidin-1-yl} -[4-(2-hydroxy-ethyl}-piperazin-1-ylj-methanone
1-{(38R,4RS)-3-(3 4-dichloro~phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl} -2-[4-(3-hydroxy-propyl)-piperazin-1-yi}-ethanone
1-{(35R,4RS)-3-(3,4-dichloro-phenylj-4-[(3-fluoro-4-irifluoromethyl-benzyl)-methyl-amino -

[
3]

pyrrolidin-1-yl}-2-(4-hydroxy-piperidin-1~yl)-ethanone or
{(38R.4R8)-3-(3,4~dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl-methyi-amino -
pyrrolidin- I-yl}-(4-hydroxy-3,4,5,6-tetrahydro-2H-{4,4"bipyridinyl- 1-yl-methanone.

30 Preferred compounds of formula I are those, wherein R* is —C(O)-NR'R ", for example the
following compound:
4-{(3SR,4RS)-3-(3,4-dichioro-phenyl}-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aming |-
pyrrolidine-1-carbonyl} -piperazine-1-carboxylic acid diethylamide.



Preferred compounds of formula | are those, wherein R." 's-(0-12)pNR'R", for example the following
compounds: 301-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benz
y1)-methyl-amino]-pyrrolidin-I-yl}-5-methylamino-pentan-l-one or WO
2010/060703RC T ER2609/064031 {(3SR,4RS)-3-(3,4-dichloro-pheny0-4{(3-k@eies Atz
uoromethyl-benzyp-methyl-amino pyrrolidin-I-y1{-5-dimethylamino-pentan-1-one Preferred
compounds of formula | are those, wherein R is -(CH2)-hcteroaryl, forexample the 5 following
compound: 1-
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyt-benzytHmethyl-aminolpyrro 1

idin-1-y1} -Brifaieazes dpdumdpsriandienayr. inRreferedcempounds ehiormula l are these, where]. 12.3

is-(CH2)1 ]([t 0)-heteroaryl. for example 10 the following compoundls: 1-

{(38R,4R§3-§gl) ?ﬁ-%%ﬁfb‘iéqﬁheny0-4-1(3-fluoro-4-trif|uoromethyl-benzyl)-methyl-a no pyrrolidin-1-y1}
-6-pyridin-24g-HeRBnR 3 6-dinelichioRrefermed-edmpbundsiotfoimutactiancihose wherein 423 is
CH2)p5-C(O -I\(I)Réﬁ"éwﬂr example 11,;5 tfhe}:fm I_Ioll\ﬁginrg comf;r).(])rund: 6-

{(BSR,4R§ 5% ‘,2‘-d|c?ﬁoro- e%flﬁﬁ-lf( Hiudro 4 ﬁSromethyl-benz
y1)-methyd-&riad]gfRclidin-b-yA -6-bxivdrexanoid)atid afice-4-tr Prefemethebinpauidscaiformula T are
those, wherej ﬁg A5G H L Q-lawe vl far example 70 the.following compound:
1-{(38,4R?E§%4Jdich%g%£§)rgé§%%%- Eo%é%ﬁ?ﬁjmfﬁggggﬁ%kr%rethyl-a no

pyrrolidin--y4{:EpketioxXy péritabilere phenybréféd dth enpbifgsorddrhbitatdrothibse awheiein R.'
25 following-enmpound.. 8-,{ SR AR B Bd-dichigrespheny1)-4-[(3- pyrrolidin-l-y1}

-6-oxlo-hexanenitrite. Preferred compounds of formula Tare those, wherein R3
's-(CI—PZ)l,-NR'-(CHZ)p,NR'R", for 30 example the following compounds: 1-

y3SR, 4R B)e3e(B:d dichlaraipbenyii] (3rftuaracd-iflaiamathvlhenzud-methylaningpm-e/id-2-(2
-dimet hyl:aﬁ] | ?0%'5}2‘931}?@”81']2 C%() fl%@%g%%?npounds:
4-{1-(2-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-morpholin-3-one
15 T-(2-{(35R.4RS)-3-(3,4-dichioro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-[ 1,4 bipiperidinyi-2-one.

Preferred compounds of formula 1 are those, wherein R is 2-0xa-3-aza-bicyclo[2.2.1]hept-3-yl,
for example the following compound:

20 1-{(35R,4RS)-3-(3,4-dichloro-phenyi)-4-[(3-fluoro-4-trifluoromethyl-benzy!)-methyl-amino-
pyrrolidin-1-yi}-2-(1S,4R)-2-0xa-5-aza-bicyclo[2.2. 1 Jhept-S-yl-cthanone.

Preferred compounds of formula 1 are those, wherein R* is —C(O)-lower cycloalkyl, substituted

by lower alkyl, for example the following compound;

[
wh

(3SR,4RS)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino }-
pyrrolidin-1-yl}-[1-(1-methyl-cyclopropanecarbonyl)-piperidin-4-yl}-methanone.

Preferred compounds of formula I are those, wherein R is —{CH,),NR'R”’, for example the
following compounds:
30 1-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benz

yl}-methyl-amino]-pyrrolidin- i -yl} -5-methylamino-pentan-1-one or



WO 2010/060703PCT/EP2009/064031 -13- 1-1(3SR,4RS)-3-(3,4-d
chloro-pheny1)-44(3-fluoro-4-trifluoromethyl-benzyl)-methyl-ami o pyrro lid in-I-yll
-2(3-dimethylamino-propylamino )-cthanone 1-1(3SR,4RS )-3-(3,4-dichloro-p heny |)-4- [(3-fluoro-4-tri
fluoromethyl-henzy desnathyl-a minolpyrro in-1-y1} POT/ELI009/064031
-2-[(3-dimethylamino-propyl}-methyl-arnino]-ethanone. Preferred compounds of formula | are those,
wherein R." is -(CH2 ,- NR'-(C1-12)p'-CN, for examglé the following compounds:
342-1(3SR,4RS1-343,4-dichloro-pheny1)-4-[(3-fluoro-44rifluoromethyl-benzyl)-methyl-am o
pyrrolidin-Fy 43R s esthidatrii)ssropenivie-Bp fhayg s hsroar®yl-benzyl)-methyl-amino]-
)-343,4-dightesadphenyh)-d-{(S-fuerondbifiuarameathyl-benzyl)-methylamino]-pyn-olidin-1-y1}
-2-0xo0-ethyl)-methyl-aminol-propionitrile. The preparation of compounds of formula] of the present
invention may be carried out in sequential or convergent synthetic routes. Syntheses of the
compoundsafttie inventindsarefdsrsiiolndntithe, following Schees, Theskills, requiredriengarrying out
the regctiq&%ﬁfq 0ucriﬁngac;qlonla,of the resulting products are known to those skilled in the art. The
substffuents and Mdices used in the following description of the processes have the significance given
herein befbré iMleBiSindiCafeditblone womy bry-[Théwompetifidsrofifohyldarkdambayhamifattured by
the meth @Y&Hw?-%J‘B%—!?M&Q%%Q-@l%&%gﬁmQJXSQ in the examples or by analogous methods.
Appropriaté 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 the schemes, however, depending on
the starting-satesials:andinelr isspestive-terslivithespauencerdf reastion sieps cap be freely

alter EinSt rting materials are either commercially available or can be prepared by methods analogous
to th efﬁ% /I SR by methods described in references cited in the description or in the

examples i IsRASHpES knawhlindhtart)-4-[(Thegpiesenticoropeunds efAarmmdadangitbeir

pharmaceutically. acceptable salts may be prepared by methods, known in the art, for example by the
process vgmﬁlfglaesﬁ?bgg %Ie(%lv% \lecﬁmﬁlrdgé%s“él%%emprises 30 a) coupling a compound of formula

-14- Ar-(R1) ViiI
Preferred compounds of formula I are those, wherein R is ~{CHz),-C{O)}-NR’R"’, for exampic
15 the following compound:
6- {(3SR.4RS5)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benz

yi}-methyl-amino]-pyrrolidin-1-y1} -6-oxo-hexanoic acid amide.

Preferred compounds of formula T are those, wherein R is —(CHa)p-O-lower alkyl, for example
20 the following compound:
1-{(38.,4R)-3-(3.4-dichioro-phenyl)-4-[(3-fluoro-4-triffuoromethyl-benzyl)-methyl-amino -

pyrrolidin- i -yl}-5-methoxy-pentan-1-one.

Preferred compounds of formula I arc those, wherein R is —(CHy),-CN, for example the
25 following compound:
6-{(3 SR,4RS)—3-(3,4—dichior0~phenyi)—4—[(3—ﬂuoro—4—triﬂuoromethyi—benzyl)-methyi- amino |-

pyrrolidin-1-yi} -6-o0xo-hexanenitrile.

Preferred compounds of formula T are those, wherein R is ~{CHz}p,-NR’-(CH2)pNR'R™, for
30 example the following compounds:

1-{{35R 4R 5)-3-(3,4-dichloro-phenyi}-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyl-amino |-

pyrrolidin-1-yl}-2-{2-dimethylamino-ethylamino)-ethanone



with a suitable acid chloride or carboxylic acid of formula IC-C(0)-OH or R3-C(0)-C1 to a compound of
formula Ar-(R1), 1 -wherein the groups Ar, RIl, R2 and Fe and the definitions o and n are described
above or b) alkylating a compound of formula (R2) XIl with a compound of formula

10Hal-C1-12+h¢r bitfaméarascompound of formula wherein the groups Ar, RkdRganmdisand the
definitions 0 and n are described above, and, if desired, converting the compounds obtained into

pharmaceutically acceptable acid addition 15salts. -¥#0O 2010/060703PCT/EP2009/064031 -15- The
preparation of compounds of formula | is further described in more detail in general schemes | -4, in

general prbc EHIHP dndiohiekaptipled ¢ -1 3dluar mdrifionedretriebetre bomiboliadéof-formula |

and their @J@,@rgﬁgg}eyigqalby(@Qﬁ@{&}%@%{ﬂ@fb%%ﬁgﬁ@%&y@%bIe phallnacological properties. It has

n found that the
bee ﬂ%(fSRARS)&—(3,4~dichlom-phenyi)—4-[(3»«ﬂuom-4~triﬂuos:omethylmbenzyl)—methyl~amino}-

pyrrolidin-1-yt}-2-[(3-dimethylamino-propyi)-methyl-amino }-ethanone.

L

Preferred compounds of formula I are those, wherein R is ~(CHy)p- NR'-(CH)p -CN, for
example the following compounds:
3~(2-{(35R,4R5)-3-(3,4-dichloro-phenyl}-4-[(3-fluoro-4-triflucromethyl-benzy-methyl-amino |-
pyrrohdm-1-yl}-2-oxo-ethylamino }-propionitrile or

10 3-[(2-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl)}-methyi-

ammno |-pyrrolidin-1-yl} -2-0xo-ethyl)-methyl-amino]-propionitrile.

The preparation of compounds of formula I of the present invention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention arc
15 shown in the following schemes. The skills required for carrying out the reaction and purification
of the resulting products are known to those skilled in the art. The substituents and indices used
in the following description of the processes have the significance given herein before unless
mdicated to the contrary.
The compounds of formula [ can be manufactured by the methods given below, by the
20 methods given in the exampies 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 the schemes, however, depending on the starting materials and
their respective reactivity the sequence of reaction steps can be freely altered. Starting materials

are either commercially available or can be prepared by methods analogous to the methods given

3]
th

below, by methods described in references cited in the description or in the examples, or by
methods known 1n the art.

The present compounds of formula I and their pharmaceutically acceptable salts may be
prepared by methods, known in the art, for example by the process variants described below,
which process comprises

30 a) coupling a compound of formula



compounds of the present invention are antagonists of neurokinin 3 (NK-3) receptors. The compounds
were investigated in accordance with the tests given hereinafter. Experimental procedure 10 The
compounds were investigated in accordance with the tests given hereinafter. General scheme 1

The pyrolidinesol¥ weeepsepared via a stereo specific 1,3-dipolar cycloadditionR:-Baiween -
nitrostyrene derivatives Il and the azornethine ylide generated in situ from the N- 15
(methoxymethyl)-N-(phenylmethy1)-N-(trimethylsilygmethylamine lll in the presence of a catalytic
amount of acid, such as TEA. Reduction of the nitro moiety using standard conditions for example
SnCl2.H20 yielded V. The amino moiety)3 bsequently methylated in a two step WO
2010/060703PCT/EP2009/064031 -16- S ce, ihvol)ﬁh“g(‘ﬁrkt the preparation of the ethyl carbamatc
followed by its reduction with horane to produce VI, Reductive amination reaction between VI and an
aldehyde yielded VII. Alternatively, VII could be/prepared by alkylation. Selective N-debenzylation was
then carried out using several known procedure ich are compatible with the substitution patterns of
the 5 aromatic rings to afford VIII Finally derivatives | were prep §9 via a coupling with a
corresponding acid chloride or carboxylic acide. General schem%r Alternatively, the pyrrolidine
derivativewithwerstaldo quré phiwitivier theboytéchighlightedrseheme 10 2. The secondary amine of the
inteimediate VI can be BOC-protected t%a@ggnlé}}%glﬁeg \debenzylation was then carried out
using several known procedures which are compatible with the substitution patterns of the aromatic
rings to afforCXIBtaRaFdEBYHling reaction with an

¥ 5
A

0 I
wherein the groups Ar, R', R” and R’ and the definitions o and n are described above, or
b) alkylating a compound of formula

Ry~

\_7

NH

N
3
R™ 0 xn
with a compound of formula
10 Hal-CHy-Ar-(R Y,
to a compound of formula

Ar—(R'
\N_'J £ ( )n

N

Rs/go I
wherein the groups Ar, R', R” and R” and the definitions o and n are described above, and,
1f desired, converting the compounds obtained into pharmaceutically acceptable acid addition

15 salts.



acid chloride or carboxylic acide gave Xl, which could then undergo a deprotection with for instance
TFA to give XIll. The secondary amine was then alkylated via a standard reductive 15 amination or via
an alkylation with an alkyl-halide to afford the derivatives I. WO 2010/060703PCT/EP2009/064031
-17- General gehemgasu7ofR2)" Xl I-A Alternatively, intermediates VIII cgifg bg-sougHgd in a two
step sequence into final compound I-A or I-B. For instance, the treatment of derivatives VIII with
triphosgene in a presence of a 5 base, preferably pyfidine and at low temperature yielded
pyrrolidinc-I-carbonyl chloride derivatives Xlll. The coupling between compounds XlIl and a primary or
secondary‘afWiergaiieraecegsneunds & lobferwiulas fartheltreritme it iob tedivative ganktavith

bemO-aC%E)He%kUQ[id@r,iEhaqa{&%ﬁﬁ%%éaﬁ?cpﬁe\/ﬂ?Q@%Q‘%&ﬁ%}ﬁg&t@?%!\/- A nucleophilic substitution
reaction between XIV and a primary or secondary amine gave access to amide of formula I-B. 10 WO

2010/060703PCUEP2009/064031 -18- General scheme 4

5

10

As mentioned earlier, the compounds of formula T and their pharmaceutically usable
addition salts possess valuable pharmacological properties. It has been found that the
compounds of the present nvention are antagonists of neurokinin 3 (NK-3) receptors. The

compounds were investigated m accordance with the tests given hereinafier.
Experimental procedure

The compounds were investigated in accordance with the tests given hereinafter.

General scheme ]
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The pyrrolidines IV were prepared via 2 stereo specific 1,3-dipolar cycloaddition between 2-
nitrostyrene derivatives If and the azomethine ylide generated in sizu from the N-

(methoxymethyl)-N-(phenylmethy!)-N-(trimethylsilylymethylamine III in the presence of a

catalytic amount of acid, such as TEFA. Reduction of the nitro moiety using standard conditions

for example SnClL.H,0 yielded V. The amino moiety was subsequently methylated in a two step



))), . R5 XVI I-D Alternatively, intermediates VIII could be converted in a two step sequence into final
compound 1-C or I-D. For instance, the treatment of derivatives VIl with 5-Bromo-pentanoyl chlprlde
yielded pyrrolidinc derivatives of general formula XV. A nucleophilc substitution reaction yieled final
derivatives oftletypestes. The treatment of derivatives VIII with 3-chlor0@1@ﬂﬁkgg}|9&£g§mate_in_ a
presence of a base yielded intermediates XVI. A nucicophilic substitution reaction yieled pyrrolidine
derivatives of the types I-D. Nucleophiles could be & fsrimary or secondary amines. 10Experimental
part Abbreviations: CH2C12 = dichloromethane; DMAP = dimethylaminopyridine; 15 HOBt = .
1-hydroxysB@HZ6tridy s nipgras RiDoemgidiméthy lethmihophepyie Seéthyidar adircdbyarochioride;

E3N = trigfiilaming GIAe ety acelaitabb T ReXanes-WO-2 A UBR7 ARRGEER20064031
Alternatively, VII could be prepared by alkylation. Selective N-debenzylation was then carried
out using several known procedures which are compatible with the substitution patterns of the

5 aromatic rings to afford VIIL Finally derivatives I were prepared via a coupling with &

corresponding acid chloride or carboxylic acide.

General scheme 2

Alternatively, the pyrrolidine derivatives k, were also prepared via the route highlighted scheme
10 2. The secondary amine of the intermediate VI can be BOC-protected to afford IX. Selective N-
debenzylation was then carried out using several known procedures which are compatible with
the substitution patterns of the aromatic rings to afford X. Standard coupling reaction with an
actd chloride or carboxylic acide gave XI, which could then undergo a deprotection with for
instance TFA to give Xl The sccondary amine was then alkylated via a standard reductive

15 amination or via an alkylation with an alkyi-halide to afford the derivatives 1.



-19- Rl = room temperature; General procedure | (amide coupling) (R2) R3"40 1 To a stirred
solution of a carboxylic acid derivative (commercially available or known in the literature) (1 mmob in
10 mL of CH2C12 was added (1.3 mmol) of EDC, (1.3 mmol) of HOBt 10 and Et31\1(1.3 mmol). After
one hour at Rip wasgaddrd a pyrrolidine intermediate of general formula (¥Ht @2 kiaggixture was
stirred at RT over night and then poured onto water and extracted with CH2C12. The combined
organic phases were dried over Na2S04 and conceritrated under vacuo. Flash chromatography or

preparative EIPLC afforded the title compound. 15 General procedure Il (amid or urea preparation)
General scheme 3

XHl

H VI

XV

Alternatively, intermediates VEIT could be converted in a two step sequence into final compound

I-A or I-B. For mstance, the treatment of derivatives VII with triphosgenc in a presence of &

5  base, preferably pyridine and at low temperature yielded pyrrolidine-1-carbonyl chloride
derivatives X1 The coupling between compounds XIE and a primary or secondary amine gave
access to urea of formula k-A. The treatment of derivatives VI with brome-acetyl chloride in a
presence of a base yielded intermediates XIV. A nucleophilic substitution reaction between XV
and a primary or secondary amine gave access to amide of formula I-B.

10

15



To a stirred solution of a pyrrolidine intermediate VIII (1 mmol) in CH2C12 (15 nil) at RT were 20
added ethyl-diisopropyl-amine (2 mmol) and an acid chloride or carbamoyl chlorid or chlorofoimate
derivative of formula RCOCI (1.1 mmot). Stirring was continued until completion WO
2010/060703R€ WA 064031 -20- of he reaction. The reaction mixturg Waspthedgonsentrated
under vacuo and purification by flash chromatography on Si02 or preparative HPLC. General
procedure Il (reductive amination) To a stirred seldtion of a pyrrolidine intermediate XII (1.00 mmol)
in Me01-1 (6 ml)was added the aldehyde (1.20 mmol). Then a solution of NaBI-hCN (1.3 mol) in McOH
(1.5 me and AcOH 10 (0.01 ml) were added. Fasidaetisnadixture was stirred overnight at RI',
concentrated under vacuo, diluted with EtOAc, washed with H20. The organic phases were dried over
Na2S04 and the product purified by flagp amatography (Si02) or prep ive HPLC to afford the
desired compound. To a stirred solutlon af"a pyrro R@Ime »ptermedlété Oermal);:m CH2C12 (6
ml)was added a 20 substituted benzyl bromide* deriVative (2.20 mmol) and N, -d,kf‘é ropylethylamine
(1.50 mmol). The reaction mixture was stirred at 45C overnlght washed with 1-1Y0. The organic
phases were dried over Na2S04 ang'the product purified by flash cr chromatography (Si02) or
preparative HPLC to afford the de |red compouwfidy WO 201. 0/060703PCT/ 09/064031 General

procedure (}2/2:} X|U:=R5I-A

Br

H VI
R, 1
?N*-/AFM(R I
—_— N
™o
KL R
XV YD

Alternatively, intermediates VIII could be converted in a two step sequence into final compound

B-C or I-D. For instance, the treatment of derivatives VEHI with 5-Bromo-pentanoyl chloride

5 yieided pyrrofidine derivatives of general formula XV. A nucleophiic substitution reaction yieled
fmal derivatives of the types I-C. The treatment of derivatives VIIE with 3-chioropropyl
chloroformate in a presence of a base yielded intermediates XVI. A nucleophilic substitution
reaction yieled pyrrolidine derivatives of the types I-D. Nucleophiles could be a primary or
secondary amines,

10 Experimental part

Abbreviations:
CH>Cl; = dichloromethane;
DMAP = dimethylaminopyridine;
15 HOBt = I-hydroxy-benzotriazol hydrat;
EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride;
EtsN = trigthylamine;
EtOAc = ethy! acetate;

H = hexane;



0 a0 N To a stirred solution of a pyrrolidine carbonyl chloride intermediate XlII (1 mmo in CH2C12 5
(15 ml) at RT were added ethyl-diisopropyl-amine (1.2 mmol) and a primary or secondary amine (1.1
rnmol). Stirring was continued until completion of the reaction. The reaction mixture was then
concentratedwipdefoaews and purification by flash chromatography on SiQ-efprapasative HPLC
yielded 1-A. 10 General procedure VI: 2)0 To a stirred solution of a pyrrolidine acetyl bromid
intermediate XIV (1 mmol) in THF (15 ml) at RT wer¥-added ethyl-diisopropyl-amine (1.2 mmol) and a
primary or secondary amine (4 15 mmol). Stirring was continued until completion of the reaction. The
reaction nibtuTEoRERS tRBR E0FGentrated under vacuo and purification by flash chromatography on 5i02
or preparative HPLC yielded 1-B. 20 WO 2010/060703PCT/EP2009/064031 General procedure VII:
(R2),(R2) Ar-(Rl%\ N-/n ) .

General precedure I {amide coupling)

O

To a stirred solution of a carboxylic acid derivative (commercially available or known in the
literature) (1 mmol} in 10 mL of CH,CL was added (1.3 mmol) of EDC, (1.3 mmol) of HOBt
10 and EtN (1.3 mmol). After one hour at RT, was added a pyrrolidine intermediate of general
formula (VEHI or X). The mixture was stirred at RT over night and then poured onto water and
extracted with CH;Cly. The combined organic phases were dried over Na;SQ4 and concentrated

under vacuo. Flash chromatography or preparative HPLC afforded the title compound.

15 General procedare I (amid or urea preparation)

Cl

To a stirred solution of a pyrrolidine intermediate VITE (1 mmol) in CH,Cl, (15 ml) at RT were
20 added ethyl-diisopropyt-amine (2 mmol) and an acid chloride or carbamoyi chlorid or

chloroformate derivative of formula RCOCI (1.1 mmol). Stirring was continued until completion



XV To a stirred solution of a pyrrolidine intermediate XV 0 mmoTHE (15 ml) at RT were 5 added
ethyl-diisopropyl-amine (1.2 mmol) and a primary or secondary amine (4 mmol). Stirring was continued
until completion of the reaction. The reaction mixture was then concentrated under vacuo and
purification bwieshelmomatography on 5i02 or preparative HPLC yielded 3408 hakprocedure VIII:
(R2)a 10'0 XVI I-D To a stirred solution of a pyrrolidine intermediate XVI (1 mmol) in THF (15 ml) at
RT were added ethyl-diisopropyl-amine (1.2 mmol)&hd a primary or secondary amine (4 mmol).
Stirring was_continued until completion of the reaction. The reaction mixture was then concentrated 15
under vacObiBhtriicic AN Aeay AESAENFEMatdBTASRYCORBIBY wiisteparatie HPifCajietdad 1-D.
Process fal:prepasatienebrnlidioe @pﬁr@@g@a@g@@rmula VIII PyrrolidineVIII-I

General procedure I (reductive amination)

To a stirred solution of a pyrrolidine intermediate XI¥ (1.00 mmol) in MeOH (6 mi)was added
the aldehyde (1.20 mmol). Then a solution of NaBH:CN (1.3 mol) in MeOH (1.5 ml) and AcOH
10 (0.01 ml) were added. The reaction mixture was stirred overnight at RT, concentrated under
vacuo, dituted with EtOAc, washed with H,O. The organic phases were dried over Na,SO,4 and
the product purified by flash chromatography (810;) or preparative HPLC to afford the desired

compound.

15 General procedure IV (alkylation)

(R), (RY); .
\NH \ _/A?—( I
| X
RVgo Xl RS0

To a stirred solution of a pyrrotidine fntermediate X1 (1.00 mmol) in CH,Cl (6 miywas added a

20 substituted benzyl bromide derivative (1.20 mmol) and N,N-diisopropylethylamine (1.50 mmol).
The reaction mixture was stirred at 45°C overnight, washed with H,0O. The organic phases were
dried over Na;80, and the product purified by flash chromatography (Si0,) or preparative
HPLC to afford the desired compound.



[(BRS,4SR) 4 (3,4-Dichloro-pheny1)-pyrrolidin-3-y11-(3-fluoro-4-trifluoromethyl-benzy1)-
20methyl-amine WO 2010/060703PCT/EP2009/064031 a 3SR 4RSheny1)-4-nittline A solution of
N-(methoxyrnethyfi-N-(phenylmethyl)-N-(trimethylsilyfimethylamtne (1.96 g. 8.2 mmo I) in CH2C12 (10
rnt) was addeghdnapwise: over a 30 minutes period, to a stirred solution obe/epIgeo/essnsi
5E2-dichloro-44(E)-2-nitro-vinyl)-benzene (1.0 g, 4.58 mmofi and trifluoroacetic acid (52 mg, 4.45
mmo 1) in CH2C12 (5 ml) at 0 C. The ice bath was#&moved, and the solution was stirred at 25 C for an
additional 48 h. It was then concentrated and purification by flash chromatography (Si02, EtOAc/H 1:4)
afforded 1$60 Y bR EBRER title compound as a colorless oil. ES-MS m/e: 35 t 4 (M-41). 10 bi
3MAB5R-1-Beilz 4 (3.4 d cl)-AlmLoHin_3_tamule To a stirred solution of

(38R,4RS§- -b 1-3-(3,4-dichloro-pheny1)- {'ﬂtr =pyrrolidine_05.0 g, 0.0427 mol) in EtOAc (200 ml)
was added pd ise, Sn&12&2H20 (43.36 g, 0. ). The reagtion mixture was then heated at
reflux for 4 hours; sgoleddown to Rl and a saturate ageedus solution of NaHCO3 (500 ml) was
added. The salts were)filtered off and the product extragteadywith EtOAc. The organic phases were then
dried over Na2S04,¥nd concentration under vacuum gayé 9.30 g (75 %) of the title compound as a
light yellow oil. The uckillas then used in the next step withoutAurther purification. ES-MS m/e:
321.1 (M+111). 20 ¢)3RS.4SR -1-H= 1-4- 3,4-diclvfi__ vrroligin_3 _methryl-amine To a solution of
(3RS,4SR)-1-benzy1-4-(3,4-dichloro-phenyfi-pyrrolidin-3-ylamine (9.2 g, 0.028 mo 0 in THF (100 ml)
was added a solution of K2CO3 (7.91 g, 0.057 mol) in H20 (35 m1). After 10 minutes, ethyl
chlorofmnigte (2:86 wkARRF Mahwasadded,Apd.stiting Was canlinyash Sﬁ_ R0y anageifional 4 h.

The intermediate carbamate was then extracted with Et20, dried over 25 Na2S0O4 and concentrated
under¥addo BHE VigEsuadeRd PHE o RIS ke RcA FHE D61 ) BRESLSBTGEM EEBORARE in THE
(1M) was @ddesh(hl 448-mb . WReseaaionmixiseprasihaniheatedat 65Covebhnighi:gealad to RT and
carefully guenched with conc. HO (100 ml). The mixture was then heated at 80 C for 2 h, cooled to RI,
concentrg &d the éP%%%u&nﬂcﬁEFé‘a Wi %gﬁgﬁéﬁﬁ Yﬁn%’ﬁ%ﬁ%%‘ﬁ?ﬁﬁﬁ?@ﬂﬁ%%@r%&%@o@§%ﬁ?ﬁ8n of
NaHCO3 HM& ongaisit iplhases were WO 2010/060703PCT/EP2009/064031 -24-

10 General procedure VI

2

i \ AR . N\ AR
N-—r " Neea? (R,
N XIV —— i-B
OJ\ OJ\
Br 4/N 5

To a stirred solution of a pyrrolidine acetyl bromid intermediate XIV (1 mmol) in THF (15 mi)
at RT were added ethyi-diisopropyl-amine (1.2 mmol) and a primary or secondary amine (4

15 mmol). Stirring was continued until completion of the reaction. The reaction mixture was then
concentrated under vacuo and purification by flash chromatography on $i0; or preparative

HPLC yielded I-B.

20



dried over Na2504 and the product purified by flash chromatography (Si02, CH2C12/MeOH 9:1) to
afford 7.31 g (76 %) of the title compound as a colorless oil. ES-MS m/e: 335.3 (M+114).
d)1(3RS,4SR)-1-Benzv1-4-(3,4-dichloro-phenvl)-pyrrolidin-3-yfi-(3-fluoro-4-trifluoromethylbenzyl )-
met hyl-aming ot @/stired solution of PCT/EP2009/064031
[(BRS,4SR)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-y11-methylamine (3.5 g, 0.010 moll in MeOH
(60 mi)was added 3-fluoro-4-trifluoromethyl-benzaidéhyde (2.10g. 0.0109 mol). Then a solution of
NaBH3CN (0.79 g, 0.012 mot) in MeOH (15 ml) and AcOH (0.1 ml) were added. The reaction mixture
was stirretFREHiIBRSIRTE, ¥hhicentrated 10 under vacuo, diluted with EtOAc, washed with 1-120. The
organic phases were dried over Na2S04 and the_product purified by flash chromatography (Si02,
EtOAc/Heé%a =® to laffosd-&31 g (62 %) &F thé compguig’ gs a colorless oil. ¢l 3RS 4SR -4-
3 4-Dithloii-3-1-3fimrd # trifluoromethyl-benzy1)=T5 méttil-amine To a stirred solution of
[(BRS,4SR)-1-benzy1:4-(3,4-dichloro-phenyl)-pyrolidin-8-y1]-(3-fluoro4trifluoromethyl-benzyl)-methyl-a
mine (3.30 g, 6.45 nﬁnol) in CH3CN (45 ml) at RT, was added 2,2,2-trichloroethyl chloro formate
(2.30 ml, 9.67 mm©t)."The rgg\\}:tion mixture was stiried at RT fro_3 hours, concentrated under vacuo.
The residue was dissolwed in AcOH (10 ml) and zinc dust, 20 (H;b g) was added portion wise over 3
hours. The solvent was porated, the residue diluted intEt@Ac and the organic phase was washed
with an aqueous solution 6f NaHCO1. The organic phase wag dried over Na2504, concentrated under
vacuo to afford 1.43 g (53 %) of the tile compound as a colorless oil. ES-MS mile: 421.0 (M+W).
25Pyrrolidine VIH-2

R3RS,4SR)-4-(4-Chloro-3-fluoro-pheny1)-pyrrolidin-3:y11-(3-flugro-4-trifluoromethyl-
iagiicreior ko Rt e s it LRI S
2010/66070BRETE-LEGGHO6 4081 25-2Asadlition @fprimary or secondary amine (4 mmol). Stirring
\-(methoymalihab @he¥msii-dHrmESHOREnYAnNne (.90 g.it& el iy cH2Cl2
ml) was added drop wise, over a 30 minutes period, to a stirred solution of

1-chloro-2Uf§e reua BN Cnpitsafiag Dy besh o 10168gp!8: 37 fifhoty anuberifiiverdBtétizieldial @30.ul) in
CH2C12 (5 mil at 0 C. The ice bath was removed, and the solution was stirred at 25 C for

General procedure VI

_—

10 R; |‘D

To a stirred solution of a pyrrolidine intermediate XVI (1 mmol) in THF (15 ml) at RT were
added ethyl-dusopropyl-amine (1.2 mmol) and a primary or secondary amine (4 mmol). Stirring
was continued until completion of the reaction. The reaction mixture was then concentrated

15 under vacuo and purification by flash chromatography on SiO; or preparative HPLC yielded I-D.

Process for preparation of pvrrolidine intermediates of formula VIII

PyrrolidineVIIi-1

[(3RS,45R)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl}-(3-Nluoro-4-trifluoromethyl-benzyl-

20 methyk-amine



5 an additional 48 h. It was then concentrated and purification by flash chromatography (Si02, EtOAc/H
1:4) afforded 0.78 g (55 %) of the title compound as a colorless oil. ES-MS rn/e: 335.2 (M+Ft).
b)(3RS.4SR)-1-Benzyl-4-(4-chloro-3-fluoro-phenvl)-nyn-olidin-3-ylamine 10 To a stirred solution of
(3SR,4RS)-I-henzdridArchloro-3-fluoro-phenyl)-4-nitro-pyrrolidine (0.78 g.4-33 /mi59l)d5, EtOAC (15
ml) was added portion wise SnC12.2H20 (2.63 g, 11.6 mmol). The reaction mixture was then heated
at reflux for 4 hours, cooled down to RT and a saturdted aqueous solution of NaFICO3 (500 ml) was
added. The salts were filtered off and the product extracted with EtOAc. The organic phases were then
dried over Na2S01, and concentration under 15 vacuum. A ¢glumn chromatography (CH2C12/MeOH
gwh oil ES-MS m/e: 305.1 (M+H").

95/5) gave 0.46 g (65 %) of the title compound as a tight g
%@1 ' 1¥3-v11-methyl-amine To a solution of

ciljR.S.4SR)-1-Benzyl-4-(4-chloro-3-fluoro-n )-Ryrr
(3RS,4S11)-1-benzyl-4-(4-chloro-3-fluoro-phe -pyiTalidin-3-ylamine (0.46 g, 20 1.51 mmol) in THE
(5 ml) was added a solution of K2C0O2, (0.419g. .Of:xmol) in F120 (2 ml). After 10 minutes, ethyl
chlorofoimate (0.3 ml, 3.0 mmol) was added and stifring was continued at RT for an additional 4 h. The
intermediate carbamate was then extracted with Et20, dried over Na2S04 and concentrated under

Sy B (enodphim AIHE (L& mramdiassolution of borane in THF (1M)

vacuo to givesiRAME-diB Ty iai i dsda
was added (6, [ | [¥fure was eated 25 at 6 ver.ni htn%o led to RT and
A D, l;fﬂ"?ﬁ@ﬁ%%%ﬂ%}& i}?{%{:‘ |§1[%t£3’ @vgg(t en %%lg?asthé:y(ﬁ at g@’ %)'r ﬁhﬁ tholed to RT,

carefully quenched with conc. F |
concentraf®dUhbidr Vzchd | difutesanridet 2000 o/ aisd mitratizes withdatagiiesdsssolition! of
NaRco?2. ITheioeas s RIAseRMEIS et OEE Mg B antibe MIOTRLAIIAR BYHReE me
chromato rf? hy (Si02, CH2C12/MeOH 9:1) to afford 0.34 g (70 %) of the title compound a% a
colorless oi .%%‘-WI

S hid 131 (¢ pa40) 30 by IR asERg Ted- packip e et Sretyiped At

“26- To & atecksalution of (GRS SR 1-bpneu T A 4 Shloror - luar.pHed) pur sl Syl
-26- To a stirred_salution o -1- /1-4-(4-chloro-3-fluoro-pheny1)-pyrroliclin-3-y11-
methyl-aﬁ@ﬁ%z(%jé #ncé?? foié[%ﬁﬁ%gd.sﬁ%&t@?% VG ROIEOHAE A5-2 SPitis RS b thy &R Zfdehy de
(230 mg, 35204 fivhidt).)Then a solution of Na,BHICN (85 mg, 1.3 mol) in MeOH (1.5 ml) and AcOH (0.01

ml) wgre added. The reaction mixture was stirred overnight at RT, 5 concentrated under vacuo, diluted
with EtOAc, washed with H2O. The organic phases were dried over Na2SO4 and the product purified

by flash CRtbMetog Fabhypesin)- (0.4 chidelprarmidndl) tovafidictint 45 {28 %)'o‘f the title compound as a
colorless 9if.. si8BRSIARR ot IIRCINSFOriniTLY o %Q}b%%ﬂﬁﬂhﬂ-ﬁi%Q{Wf%tl(iﬁiﬁé{?fg’f{f‘g,

uoromethéuO?benz l)-methyl-amine To a stirred solution o . _
R3RS,4SRIEHEHA A ehor8-alhtisrcbise At pprralofnElayafl@-(43.36 g, 0.192 mol). The
fluoro-4-trifuekameitykbeazyl-metiv-anine k45meQ; 29rmab-n & REN (2 |8t RT, was added
2,2,2:trichloroethyl chlorof (0,06 ml, 0.44 mmol). The reaction mixture was stirred at RT fro 3
hourzé?coﬁ%iécr?t‘”r%geo R é)r? gé?{%geﬁ?és (?&E)d‘ﬁgs\ﬁg&]&;g%ﬁ\?éﬁsiﬁ“ Keddwres Al oid Hdsdecdust (60 mg)
was addetkirartionmiisEtover. 3 hoansiiihshsalventwaseuapbeate dydieore sidue giled in GIQAC and
the organig phase.\; Mith-an agueous solytion of NaF CO3. The or nic phage was dried
over Na2804l;} cogr?\ggr?frggfgg ﬁ%yé%glgu%ﬂécgﬁlg% 80 ™G %8;}\{ %EISFtﬁle['tﬁegcc%%%ugﬂF% baf%w& colorless
oil. ES-MBs#f/&: B33 Men pijho0Hyristidingfigiia. ES-MS m/e: 321.1 (M+H").
R3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yll-methyl-(4-trifluoromethyl-benry1)-

20 ¢) [(3RS.4SR)-1-Benzyl-4-(3.4-dichlore-phenvl-nyrrolidin-3-vl]-methyl-amine

To a solution of (3RS,45R)-1-benzyl-4-(3,4-dichloro~-phenyl)-pyrrolidin-3~ylamine (9.2 g, 0.028
mol) in THF (100 ml) was added a solution of K2CO3 (7.91 g, 0.057 mol) in H>0 (35 ml). After
10 minutes, ethyl chloroformate (2.86 ml, 0.030 mol) was added and stirring was continued at

RT for an additional 4 k. The intermediate carbamate was then extracted with E,0, dried over

[
Un

Naz504 and concentrated under vacuo to give viscous oil. The oil was taken up in THF (100 ml)
and a solution of borane in THF (1M) was added (114.5 ml). The reaction mixture was then
heated at 65 °C over night, cooled to RT and carefully quenched with cone. HCI (100 ml). The
mixture was then heated at 80 °C for 2 h, cooled to RT, concentrated under vacuo, diluted with

Et,0 (100 ml) and neutralized with an aqueous solution of NaHCO;. The organic phases were



amine a) [(3RS 4SR -1-Benz 4- 3 4-diehlo.11-12:1uoromethyl- 25 benzyl)-amine To a stirred solution
of [(BRS,4SR)-1-benzyl1-4-(3,4-dichloro-phenyl)-pyrrolidin-3-A-methylamine (0.35g. 1.04 mmol) in
THE (6 ml)was added 1-bromomethy1-4-trifluoromethyl-benzene (0.27 g, 1.15 mmol) and Et3N (0.148
ml, 1.45 mmaeljs Ihese@ation mixture was stirred overnight at RT and conggnrtatesdsides;vacuo. The
product purified by flash chromatography (Si02, WO 2010/060703PCT/EP2009/064031 -27-
EtOAc/Heptane 1:4) to afford 130 mg (29 %) of the-24eompound as a colorless oil. ES-MS mile: 492.9
(M-H17). 121 j(3RS,4SR)-4-(3.4-Dichlo pheny1l)-pyrrolidin-3-y11-methvl-(4-trifluoromethvl-bcnzyl 5
amine To WsHPaer Stiution8f Ko daryuribxhby flash Shacanetnisrarh 6H(L) ipfolitite@EASmethy |- (4-
trifluoromeshidhenzyily-aming 6260 Mg Q3R40RA INGHICNG Bhat RT..was added;2.2,2-
trichloroethyl chloroformate (0.070 ml, 0.48 mmol). The reaction mixture was stirred at RT for 3 hours,
concentrated under vacuo. The residue was dissolved in AcOH (3 ml) and zinc dust (80 10 mg) was

added pordignirise et HeaisAhel stbentwasevaperateth the residue dilutedinai0Ag.and the
organi prﬂ%se ﬁ%%\t/%aiﬁhrendn\évith an aqueous solution of NaHCO3. The organic phase was dried over
Naz2S04 ' der vacuo. The product was purified by column chromatography
(CH2C12/'We@Hreg/dioaffol t B5SHG KRGS Vo) of the tite donipotpicias)a eotoitiess il -ESHMS m/c:
403.4 (MAT.). 15 Ryrrglidi I} : | ,

(ORS AS ot Dh e R SR B S amine 20
a.) (3SR4RG\ Bef2Y 13 mshlofdphierrialion sitfda BYHO RS i A G8iGtioalbfn MeOH (15 ml) and

N-(methOM@@IQM)-h&zﬁ%@@){t{@@&.hYQéNé&Hé@?MM@&%H@@@G%‘H&I@a@ﬁﬁ¥ Ghaamalidn CH2C12

(40 mB was added drop wise, over a 30 minutes period, to a stirred solution of
1-chibPo-38E5-25erd i) HiEh FERée qoveshgd 37l Hiftohharmassmebhasetier adite o zar MR iPCH2C 12

(40 ml) at@Ghd hevinedathfivasyemovadoane theBelgtion was:stingdat 25 Ciorand2b additional 48
h. It was t /c)or}cctfﬁggirﬁted and Lfl)]ldrificatiqgrtt)ymfla h chromatography (Si02, EtOAc/H 1:4) afforded 6.30

g (73 %) of the'title Compound as'a toloiedsdii®ES-MS m/e: 317.1 (M-1-1-17). b) (3R5,4SR)

Benzy1-4-(3-chloro-phenyl)-p olidin-3-vlamine
¢) [(3RS,45R )-4-(3.4-Dichloro-phenyly-pyrrolidin- 3 -vij-(3-fluoro-d-triflucromethvi-benzyl)-

13 methyl-amine

To a stirred solution of [(3RS,45R)-1-benzyl-4-(3,4-dichloro-phenyl}-pyrrolidin-3-yl]-(3-flucro-
dtrifluoromethyl-benzyl)-methyl-amine (3.30 g, 6.45 mmol) in CH:CN (45 mi) at RT, was added
2,2,2-trichloroethyl chloroformate (1.30 ml, 9.67 mmol). The reaction mixture was stirred at RT
fro 3 hours, concentrated under vacuo. The residue was dissolved in AcOH (10 ml) and zinc dust

20 (1.0 g) was added portion wise over 3 hours. The solvent was evaporated, the residuc diluted in
EtOAc and the organic phase was washed with an aqueous solution of NaHCO;. The organic
phase was dried over Na; SOy, concentrated under vacuo to afford 1.43 g (53 %) of the tile

compound as a colorless oil. ES-MS m/e: 421.0 (M+H™).

25 Pyrrolidine VIIi-2
[(3R5,45R)-4-{4-Chlore-3-flucre-phenyl)-pyrrolidin-3-ylj-(3-fluero-4-triflaoromethyl-
benzyvl-methyl-amine
FF
al F

a} (3BRARSY-1-Benzvil-3-(4-chloro-3-fluoro-phenvl-4-nitro-nvrroiidine




WO 2010/060703PCT/EP2009/064031 -28- To a stirred solution of
(3SR,4RS)-1-benzy1-3-(3-chloro-phenyt)-4-nitro-pyrrolidine (6.30 g, 19.8 mrnol) in EtOAc (150 mil was
added portion wise Sn02.2H20 (22.43 g, 99 mmol). The reaction mixture was then heated at reflux for
4 hours, cooleghdevwnée;RT and a saturated aqueous solution of NaHCO330m yyas.afdded. The
salts were filtered off and the product 5 extracted with EtOAc. The organic phases were then dried over
Na2S04, and concentration under vacuum. A coluAif-chromatography (C1-12C12/MeOH 95/5) gave
4.47 g (78 Qlo) of the title compound as a light yellow oil. ES-MS ink: 287.0 (M+14-). cl [(3R
SASR)-1-Betdytionad BHiordprienst i pytrolteinBsethyLiviéttyi et y Dendid daschatin0ofg, 4.2

(3RS, 4SR)n;ﬂ@m;zm4f:(3<§mq§@mw QN IYITNG (4,06 QJQQ%HRL \JHfg m) was
added a solution of K2C01 (4.31 g, 31 numb in H20 (35 m . After 1 minutes, et hioroformate
(2.97 int, 3THMBIY \ﬂa%fatfﬁgé @ity WheeRait gatalﬁ Torah aufonﬂﬂm%wweiw@mediate

carbamate:wasctheaiexracradovith Ei2: diied overMNa2R04and concrmtiated wades vacdorto give
viscous oil. Tkiljtéa1 Ollfbﬁ% Elfen %\%g] THE (10 ml) 15 and a solution of borane in THE (TM) was added

(62 m1). THe"FEAL (& WAL ThEN R L5 SRRy R, “etistresrmreairinc apétlly

quenchedmmcftbhtﬂlﬁﬁﬁéﬁdaﬁm.mg (Pixtirefatasithemhgaiad at 8QTufak? i ¢onled ta/RTE35.2
concentra |51ler vacuo, diluted with Et20 (50 ml) and neutralized with an aqueous solution of

NaHCOI. he organic phases were dried over Na2S04 and the product purified by flash
chromatography (Si02, CH2C12/MeOH 9:1) to afford 20 2.68 g (57 %) of the title compound as a

colorless cp)i)l. ESsM§:mien %-c hIo ro-phenvl)-pw-ro lid
in-3-y11-(3-fluoro-4-trifluo romet Ir ijtion of

[(3R§ Qtsﬂ”)Of BHERA FANRERIO: 1)ldmwb%ﬁ%«%meﬂwyuammmslJ(z--zmg w3dimimol) in THF
(70 mOwas. added #hipmwmethyk-fluorer Witlugremetilenzene (2259843 MMeang Et3N

(2.21 ml, %75 mmol). The reaction mixture was stirred overnight at 40C, concentrated under vacuo
it

diluted wi hﬁfﬁﬂ@%ggﬁ%ev\‘ﬁﬂ‘? fth6112E*)Cd’ffﬁjeafﬁ@%‘r‘ﬁdC‘Hh‘%t}é‘éu\lié'a%oélll?édiB\Vért?\lgrzrfﬁ'@}iﬂfa&ﬁ"’i&flflﬁi"@€brod uct
purified b)acﬂasimﬁmmamgmﬁm@(ﬁﬁﬂ Bi0AciHetanerk 3iite wierdi2:Q 008 40 el thaiitle

com pound or
CIL(3RS,48 atzlC %Véh?'or henyﬁrﬁff/iFlr%Hlaaﬁcé VAR SFE A AF RSt et AR SERSS I G YIS Fine
WO 2@10%@%3@@@@@2@@@%@@@[%@5/54&@@ Solitiprod 46 ¢ (65 %) of the title

[(3RS.4SR):1BERFYL AR RIRIR-PReRy ARy 3- Wﬁgi}uom-“-

trifluoromethyl-benzyl)-methyl-amine (2.0 g, 4.19 mmo ICN (28 ml) at RI, was added
2,2,2-trichloroethyl chloroforrnate (0.85 ml, 6.3 mmol). The reaction mixture was stirred at Rl for 3

hours, congentratadiundervagun  Ihgsrsislignasidissolyed N ACQH) (25.mE) Al zinc dust 5 (800

mg) was ded ortlon wise over 3 hours The solvent was evaporate e résidue diluted in EtOAC

and the o Hﬁ%’%&%%v‘é%%)e&” BeRR A -Adubue- %&Bﬂsﬁ@eﬂb&ﬁ@@@d‘ﬁédﬂ@ﬁm@ phdsewas
dried26vert mazﬁsm) ndrieentratbd-andedamacushitoaltand, 0809 (A4 %o} of ihsulijercamapeund as a light

rown oil m
brown o ‘E%rl\flé; mxré%te%Bethyl(Mknoformatc {0.3 ml, 3.0 mmol) was added and stirring was continued

at RT for an additionai 4 h. The intermediate carbamate was then extracted with Et,G, dried over
Na,S04 and concentrated under vacuo to give viscous oil. The oil was taken up in THF (10 ml)
and a solution of boranc in THF (1M} was added (6.0 ml). The reaction mixture was then heated
25 at 65 °C over night, cooled to RT and carefully quenched with cone. HCI (5 ml). The mixture
was then heated at 80 °C for 2 h, cooled 1o RT, concentrated under vacuo, diluted with Et,;O (10
ml) and neutralized with an aqueous solution of NaHCO.. The organic phases were dried over
NaySQO4 and the product purified by flash chromatography (510, CH,ClL/MeOH 9:1) to afford
0.34 g (70 % of the title compound as a coloriess oil. ES-MS m/e: 319.1 (M+H").
30
d) {(3RS 4SR}-1-Benzyl-4-(4-chloro-3-flugro-phenyli-pyrrolidin-3-vi]-(3-fluoro-4-

irifluoromethvi-benzyD-methvl-amine




10Pyrrolidine Y111-5
1(3RS,4SR)-4-(3-Chioro-phenyl)-pyrrolidin-3-yll-methyl-(4-trifluoromethyl-benzy1)-amine
q)_[(IRS,4SR)-1-Benzy1-4-(3-chloro-phenyt)-pyrrolidin-3-v11-methyl-(4-uoromethyl- benzyl)-amine 15
To a stirred sglytipn®dERS,4SR)-1-benzy1-4-(3-chloro-phenyl)-pyiTolidig:3rybdsmataykamine (0.46
g, 1.59 mmol) in THE (15 ml)was added 1-bromomethyl-4-trifluoromethyl-benzene (0.44 g, 1.86 mmol)
and Ft3N (0.155 ml, 1.59 mmol). The reaction mixtde was stirred overnight at RT and concentrated
under vacuo. The product purified by flash chromatography (Si02, EtOAc/Heptane 1:4) to afford 500
mg (71 %Y 6ftHE HledsHMUND BS 4 Tolorbagpii £S5 abierod rierabde ik BN B3RS

4SR)-4-(3nchlgrosphenyhl pyrelisinml mashlit4anfiyeramethysbenzyiaming o4 stired solution
of [(3RS,4SR)-1-henzy1-4-(3-chloro-phenyl)-pyn-olidin-3-y1]-methyl-(4- trifluoromethyl-benzyfl-amine
(500 mg, TEHRRBIFREHBEN (9 R RTS WA R 3B 6 hrcharBelnyehiorotsiiate (0.22

ml, 1.63 mmbhiile reastian. olixiire . wasdlidetatrREdor 3:hautsweoncentrateghisnder sracuo. The

residug was dissolved in AcOH (5 ml) and zipc dustéz 0 &‘ S adged ortion wise over 1 hours.
The sgveﬁ?%%rgrg{/egpu&a ot Hfe 8 %)833" %ﬁtﬁte% tﬁ%\%@‘ﬁ 1\E\é%%r ?1%%%%8%% WSHEG With an
aqueous sotutivn 5ENal QO 8rolhe prgdnit phise wiasdiedayky Ma25 Gdandpneentrated under
vacuo. Thﬁfgggq%t o'f' )Y Og PCT/ER2009/064031 -30- column
chromatography (Cﬁ%&%@%@lﬁdg//% 1t%§ é%oér)(?s?)o%g’lr%rgeﬁ 6 ]é/'o) ofthe tile compound as a colorless
oil. ES-MS rnie: 369.2 (Mill'). Process for preparation of pvrrolidine intermediates of formula XlI
Pyrroliding Xk g 4R )-4.(4-Chloro-3-fluoro-phenyl)-pyrrolidin-3-yij-(3-fluoro-4-triflyoromethyl-

(4-Nlethanesulfonyl-piperazin-lI-y1)-((3RS,4SR)-3-methylamino-4-phenyl-pyrrolidin-l-yI1)- methanone
10 Dbenzylj-methyl-amine

To a stirred solution of [(3RS,45R)-1-benzyl-4-{4-chloro-3-fluoro-phenyl)-pyrrolidin-3-y1]-(3-
fHuoro-4-triffuoromethyl-benzyl}-methyl-amine (145 mg, 0.29 mmol) in CH:CN (2 ml) at RT,
was added 2.2, 2-trichloroethyl chloroformate (0.06 ml, 0.44 mmol). The reaction mixture was
stired at RT fro 3 hours, concentrated under vacuo. The residue was dissolved m AcOH (3 ml)

15 and zinc dust (60 mg) was added portion wise over 3 hours. The solvent was evaporated, the
residue diluted in EtOAc and the organic phase was washed with an aqueous solution of
NaHCO;. The organic phase was dried over Na;SO4, concentrated under vacuo to afford 80 mg
(67 %) of the tile compound as a colorless oil. ES-MS mv/e; 405.3 (M+H").

20 Pyrrolidine VIIZ-3
|(3RS,45R)-4-(3,4-Dichlore-phenyi}-pyrrolidin-3-vlj-methyl-(d-trifluoromethyl-benzyl)-
amine

F F

oA
S

N
H

a) [(3RS.48R}-1-Benzvl-4-(3 4-dichloro-phenvD-pyrrobdin-3-vll-methyi-{4-trifluoromethvi-

25 benzyl)-amine
To a stirred solution of [(3RS,4SR)-1-benzyi-4-(3 4-dichloro-phenyl}-pyrrolidin-3-yl]-methyl-
amine (0.35 g, 1.04 mmol} in THF (6 mbywas added 1-bromomethyl-4-trifluoromethyl-benzene
(0.27 g, 1.15 mmol) and Et:N (0.148 ml, 1.45 mmol). The reaction mixture was stirred overnight

at RT and concentrated under vacuo. The product purified by flash chromatography (SiO,



CIAO C?\_,N a) (3RS.4SR)-1-Benzy1-3-nitro-4-phenyl-pyrro | idine 10 A solution of
N-(methoxymethyl)-N-(phenylmethyl)-N-OrimethylsilyOmethylamine (0.50 g, 2.02 mmol) in CH2CI2
(15 nil) was added drop wise, over a 30 minutes period, to a stirred solution of

((E)-2-nitro-vigy r-henzene (0.30 g, 2.02 mmol) and trifluoroacetic acid (0. p-Quadsmpingl) in CH2CI2
(10 ml) at 0 'C. The ice bath was removed, and the solution was stirred at 25 C for an additional 48
h. It was then concentrated and purification by flash.éhromatography 15 (Si02, EtOAc/H 1:6) afforded
0.38 g (68 %) of the title compound as a colorless oil.ES-MS rale: 283 (M+Ft ). 12)A SR -1-B enz
14-Trolanditfe roticetired solotbaef FRs4ER Y Hehw il pitrounp he aybpyirelidie FE.04§, 3.54
mmol) in 2@&%@(@@%mh)was added in one portion SnC12.2H20 (3.99 g, 17.70 mmol). The reaction
mixture was then heated at reflux for 2 hours, cooled down to RT and a saturated aqueous solution of
NaHCO3 (100 ml) was added. The salts were filtered off and the product extracted with EtOAc. The

organic phaseswesribemdrietnves Na2s0d, and;concentraion undernasssmgaye 2 g (80 %) of

(3RS,431SF§ r-nlr-]t%enzyl-4-phenyl-pyrrolidin-3-ylamine as a light yellow oil. 25 The product was then used
in the next? without further purification. ¢ (13RS,4S R1-1-Benzyl-4-pheny 1 -p yrro lid

in-3-0-methvi-aming sdlot@solUtiRRSof {BR S MSR)-1-bienzydhbiphenyty ysrelidinid-yanmine {325 g, 1.0
mmol) in Tk s, d a. sojytign of Q; (0.25 g, 1 ol) i 0 (2 ml), After 10 minutes,
ethyl WOE%%%O%%}%%%%%% g%@b%Q%%BAf%lgé %n&‘ﬁ%ﬁ% o%ﬁé@%ﬂ%%,Ei%.l"%“?’ndélﬁi%é‘s‘%ded and
stirring wasdoritstied ddraidonzn @deiionalsh mmhelintbmmediate carbamete wasdhek &inatted with
Et20, driegiauerNR2aetand concentrated URder yacun 1o, give viscous oil, Theollwas takgn up in

THE (5 ml) and a solution of boranc in THE (IM) was added (3.5 ml). The reaction mixture was then

heatéd at'88 ¢ H\EIRGHICRSEIRPYSTR Thad: ddresalkpiusticheawatiddicride @Isivd ). The

mixture was theadieatast @R Gafer twaonled im RT « foneenyaiad wrdaiiasuesdiked with Et20

(20 ml) and neutrali e%l with an agueoys solution of NaHCO:. The organic phases were dried over
R AL BFORIE B iy o

Na2S04 Bne the protiict vl SREAPSH A BRG(Sl05 M EMOBE kAR B §1) ¥ afford 0.21 g
(82 %) of rales{BS iR} b-bepzy (At ghietyleptclitine3:fbatihyl-assing as:a-coloBessRIhd as a
colorless oil. ES-MS m/e: 403.4 (M+H").

15
Pyrrolidine Viif-4
[(3RS,48R)-4-(3-Chlore-phenyl)-pyrrolidin-3-yi}-(3-fluero-4-triflueremethyi-benzyl)-

methyl-amine

20 a) (3SR.ARS)-1-Benzyl-3-(3-chloro-phenyhi-4-nitro-pyrrolidine
A solution of N-(methoxymethyl)}-N-(phenylmethyl)-N-(trimethylsilylymethylamine (9.69 g, 41

numol) m CH2Ch (40 ml) was added drop wise, over a 30 minutes period, to a stirred solution of

{-chloro-3-{(E)-2-nitro-vinyl)-benzene (0.68 g, 3.37 mmol} and triflucroacetic acid (¢.21 mi) in

CHoCly (40 ml) at 0 °C. The ice bath was removed, and the solution was stirred at 25 °C for an
25 additional 48 h. It was then concentrated and purification by flash chromatography (Si0.,

EtOAc/H 1:4) afforded 6.30 g (73 %) of the title compound as a colorless oil. ES-MS m/e: 317.1
(M+H"),

b) (3RS, 45R)-1-Benzvl-4-(3-chloro-phenv)-pyrroldin-3-viamine




10 d) ((3RS,4SR)-1-Benzy1-4-phenyLpyrrolidin-3-y1)-methyl-carbamic acid tert-butyl ester To a
stirred solution of [(3RS,4SR)-1-benzyl-4-phenyl)-pyrroficlin-3-yli-methyl-arnine (2.00 g, 7.55 mmol) in
Cli2C12 (20 ml) was added Et3N (1.80 ml, 15.1 mmol), DMAP (81 mg, 0.66 mmoo and (Boc)20 (1.75

g, 8.02 minokyAflghepedour at RT, the organic phase was washed 15 withy-l:129, fhen dried over
Na2S04. Column chromatography (Heptane/EtOAc: 3/1) afforded 2.04 g (74 %) of the title compound

as a yellow oil. e) Methyl-a3RS,4SR)-4-phenyl-pyrzflidin-3-y1)-carbamic acid tert-butyl ester To a
stirred solution of ((3RS.4SR)-1-Benzy1-4-phenyl-pyrrolidin-3-y1)-methyl-carbamic acid 20 tert-butyl
ester (2.03 92 5B rimulan N EBHR EBm) bR Indschtide s smyhehivinoformateift, 6030 25.4 mmol)

and palladium 9 chaiaar A0 A omt0:) e RagkanMiXtye was Stimed Jor 2hpurs, fiiate on celitc

and concentrated under vacuo. The residue was purified by column chromatography (CH2C12/MeOH,

9/1) to givEF BRGEATDL )8t thetife P ttas ey Soler EEIMS A& DT B (MUK ei3RS 4SR.

-1- 4-Methaoesulfonerazid-cakithonyosinhenialidin: 3r1t-mpthvircathamic aeid i@ hubyester Using

the geperal procedure |l for the preparation of urea, 640 mg of the title compound was produce from
e

methy14(3 TOIERS B CasE T APttt Butjr éSter & aoacestration under
methanesuifonyl-piperazinei:carhomyhohloride ashacohl its SokdvES4MS e, 16712 (MzW).

4-Methan ines1-carbonyl chloride;. . To.a stirr Iytjon of carbonic acid ditrichloromethyl ester
(triphosge%g(;%g% %}S, %l.l(%irﬁ?n% %QCﬁZ%?ﬂgO%%’@M %3Was added a solution of
1-methanesulfonyl-piperazine (2.0 g, 12.2 WO 20.10/060703PCT/EP2009/064031. mrnot) and pyridine
(1.08 mL, 43 4mmolin GH2GI2 (5 M) QYSILAOIINHISS: THE, femRe(atire was raised to RT, and

stirring was continued over night. The organic phase was washed with 1-120, dried over Na2S04.
Purifidatioh® SREEK e RISt sGAphP 8104 £ i0Ry islersty 2- 207G {[70-Goy stk (ifid Tompdund as
white solighn{diyl\ilathaneswiionus RiRREZ IRk RAHBRE,AS R mothylaminondrpleryd-Ryralidin- | -y1)-
methanong, To a stirred solution of | . . . '

(3RS 4R PO e OB oL amBrshy - SRS SRR S5 R e8P acid
ten-butyl ésten (G40 img; L37 ThenetyinQH2GIA10mMd )10 hascadsadifhA @ nlktheveaction mixture
was stirreg at. KT for 2 hours, agueous NaHCO2 was adde til pH=8 and the product was extracted
with CHzegIaiIS ‘PISﬁéi%CL%’B?ﬁ%ié‘%"rg&%ué 1“p 1588 % Te driec %%/%ﬁ‘l@tﬁ§63ﬁaﬁ%%ﬁﬁgﬁgg%rﬁb%l“%cuo gave
500 rhy (3996)sofutentitidproviot Esha W)t@gdﬁﬂ@%?ﬂ@i)nfém%@cﬁo@hﬂfﬁ)e LaPyrroliding X11-2
(3SR AR3) (- Gruprg:ANeRY A e dRmRIRVI RN G A A GIRRSSH O ore

piperazin-lI-yl)-methanone a) (3SR,4SR)-1-Benzyl- oro-phenv1l)-4-nitro-pyrrolidine
was then heated at 80 °C for 2 h, cooled to RT, concentrated under vacuo, diluted with Et,O (50

ml) and neutralized with an aqueous solution of NaHCO:. The organic phases were dried over
Na50; and the product purified by flash chromatography (Si0,, CH,Cl,/MeOH 9:1) to afford
20 2.68 g (57 %) of the title compound as a colorless oil. ES-MS m/e: 301.2 (M+H").

d) [(3RS,4SR}-1-Benzyi-4-(3-chloro-phenvh-pyrrolidin-3-yij-(3-fluoro-4-trifluoromethvi-

benzyvh-methvl-amine

To a stirred solution of [(3RS,4S5R)-1-benzyl-4-(3-chloro-phenyl)-pyrrolidin- 3-y}-methyl-amine
25 (2.20 g, 7.31 mmol) in THF (70 ml)was added 4-bromomethyl-2-fluoro- 1 -trifluoromethyl-
benzene (2.25 g, 8.75 mmol) and Et:N (1.21 ml, 8.75 mmo}). The reaction mixture was stirred
overnight at 40°C, concentrated under vacuo, diluted with EtOAc, washed with H,O. The
organic phase was dried over Na; SO, and the product purified by flash chromatography (SiO,,
EtOAc/Heptane 1:3) to afford 2.0 g (57 %) of the title compound as a colorless oil.
30
¢) [(3RS, 48R }-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-(3-flucro-4-triflucromethyl-benzyl-methyl-

amine



20 A solution of N-(mettioxymethyl)-N-(phenylmethyl)-N-(trirnethylsily) )methylamine (6.70 g, 28.2
mmoal) in CH2CI2 (100 ml) was added drop wise, over a 30 minutes period, to a stirred solution of
1-chloro-4-((E)-2-nitro-vinyl)-benzene (4.97 g, 27.1 mmol) and trifluoroacetic acid (0.31 g, 2.7 mmol) in
C1-2C12 (15Q;mbh affk{zesT he ice bath was removed, and the solution was,gtirred at 25, & for an
additional 48 h. It was then concentrated and purification by flash 25 chromatography (Sld'z, EtOAc/H
1:4) afforded 6.75 g (79 /0) of the title compound as2a-colorless oil. b) (3RS,4SR)-I-Benzvl 4 (4
chloro-phet yl)-p o dm-3-ylamine WO 2010/060703PCT/EP2009/064031 -33- Titanium (1V) chloride
(0.36 g, L& merivhdvab bdded(iBP. Wike-tebasysgeiisibivof-gino Ppwader{0:25-g13 ¥8uwral) in THE
(3 ml). Thi ' A : 8. for h oled hefor -
(38R,4R§J§ {ﬁ%&%@%{} %%%ﬁ%g@ﬁ;%ﬁ%nggg}e%y%%% inég ](%%é%g@% %nr}%f)o F%Iﬂyﬁgs(ﬁd %‘136 was
added. TheteEtoipinsdute s Hanstitdd atrefusasobr hightaThereadtion Basrcdeldiio RT,
diluted witfy 3000w 0bE20nwaghadwith.ah aausqussaltianatNaiiCQaandthe arganic phases
were dried gver Na2S04. Flash chromatography (Si02, CH2C12/MeOH, 9:1) yielded 0.10 g(57 %) of
(3RS, 4SRY 12 0BALATS AL ROTEP AR DBy rrfibin- SEAAMIAR deadignevedieicadue diluted
ca(3RS,45R):0-Benzytid-teahiofonbenylaviealidin: 3nddspethylamming TerasplutipnRbanic

(3RS,4SR)-1-benzy -.4-<é-ch%{f?(r - hen¥g- n-%J[idi -3-ylaininc (S]F8 .51 mmol) in THE (20 ml) was
added as%}ilﬁﬁf)‘ﬁ[aosf%]féi 3 .§(§§?*f§. Egr%%e )u'ﬂglﬁg@c?ﬁt?‘rﬂ ;OA%§19§§ Flf%nu/‘t}egf%w%hlorofoimate
(0.68 ml, Pordmmbiswas daedand Siaing wasXortifvediat RT for an additional 4 h. The
intermediate carbamatc was then extracted with Et20, 15 dried over Na2S0O4 and concentrated under
vacuo to give viscous oil. The oil was taken up in THE (20 ml) and a solution of borane in THF (1M)
was added (26 ml). The reaction mixture walvitiefidinatebf 65 C over night, cooled to RT and
carefully quereeshuii sane: [1EEWaliNp e W N/he C %, > to RT,
concentrat%% under valcj:(uo, diﬁﬁ%%g Wélntaﬁ!%@%{%@ﬁ@gﬁ@ggﬁggﬁﬁgﬁ%%tgﬁ%%u is%%%lﬁﬁg%] of
NaHCO3. The organic phases were 20 dried over Na2SO4 \d the product purified by flash
chromatography (Si02. CH202/MeOH 9:1) to afford 1.51 79%) of
rac-[(3S.4R)-1-benzyl-4-(4-chLoro-phenyl):p idir\1-3- methylamine_as a colorless oil. d_| 3RS
4SR -1-Benzvl-4-acid tei butyl 25 ester To a stirred tion of
[(B3RS,4SR)-1-benzyl-4-(4-chloro-phenyl)-pyrrolidini3-y11-methyl-amine (2.75 g, 9.14 mmol) in
C1-12C12 (25 mi.) was added Et3NI (2.50 ml, 18.2' mmol), DMAP (112 mg, 0.91 mmol) and (Boe)20
(2.399. 10.95 mmol). After one hour at RT, the organic phase
RS 4 T I

e oD Y datzal=dTe

compoun@w@i@j@y‘gﬂ oil. ES-MS m/c: 41. (M-4:). WO 201
15 To a stirred solution of [(3RS,48R)-1-benzyi-4-(3-chioro-phenyl)-pyrrofidin-3-y1]-methyl-amine
(0.46 g, 1.59 mmol) in THF (15 ml)was added 1-bromomethyi-4-triflucromethyl-benzene (0.44
g, 1.86 mmol) and EtsN (0.155 ml, 1.59 mmol). The reaction mixture was stirred overnight at RT
and concentrated under vacuo. The product purified by flash chromatography (Si0,,
EtOAc/Heptane 1:4) to afford 500 mg (71 %) of the title compound as a colorless oil. ES-MS$
20 mfe; 4593 (M+H).

b} [(3RS 48R }-4-(3-chlorg-phenyl)-pyrrolidin-3-yi]-methyi-(4-triflusromethyl-benzyll-amine

To a stirred solution of [(3R8,48R}-1-benzyl-4-(3-chloro-phenyl)-pyrrolidin-3-yl}-methyl-(4-
trifluoromethyl-benzyl}-amine (500 mg, 1.09 mmol) in CHLCN (7 ml) at RT, was added 2,2,2-
25 trichioroethyl chloroformate (0.22 ml, 1.63 mmol). The reaction mixture was stirred at RT for 2
hours, concentrated under vacue. The residue was dissolved in AcOH (5 ml) and zine dust (200
mg) was added portion wise over 1 hours. The solvent was evaporated, the residue diluted in
EtOAc and the organic phase was washed with an aqueous solution of NaHCOQ;. The organic

phase was dried over Na; 804 and concentrated under vacuo. The product was purified by



-34- To a stirred solution of [(3RS,4SR)-I-benzyl-4-(4-chloro-phenyl)-pyiTolidin-3-yll-methylcarbamic
acid tert-butyl ester (1.30g. 3.20 mmol) in toluene (30 ml) at RT, was added 1- chloroethyl
chioroformate (0.53 ml, 4.80 mmol). The reaction mixture was stirred at 90 C overnight and
concentratedwndeisyaene The residue was dissolved in McOH (30 in0 angl-the .5 reagtion mixture was
heated at 80 C for 2 hours.. The solvent was evaporated and the crude product was directly used in
the next step without further purification. c) -30-
f(3RS,4SR)-4-(4-Chloro-phenv0-1-(4-methanesulfonyl-pinerazine-I-carbon v1)-pyn-o lidin-3-
ylf-methyl-¢digansie asmosirpbutfidster MrOEing the géhetal0srogedars 1df foe tHe areparation of urea,
871 mg of thglitie.coMmRauRwas BEAUG]-ffpm 765 mg of
[(3RS,4SR)-4-(4-chloro-phenyl)-pyrrolidin-3-ylLmethyl-carbamic acid tcrt-butyl ester and
4-methanesullonyl-piperazine-1-carbonyl chloride as a white solid. ES-MS mie: 501.43 (M+11.-). 150
3SR 4RS)-3-(4-Chlorpshlimgthanasulfenydl peraziviyih)- methanane.l 9bstined sqlution of
[(BRS,4SR)-4-(4-Chloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbory1)-pyrrolidin-3-y1]-methyl-carbamic aéitr tHBERHEdter (860 mg, 1.72 mmol) in CH2C12 (8 ml)
was added(@FheRamiuEbeyiqaptiomimixtine(as sirgd ah RE RG2S @gueaus2RNaH@O3 was
added until pH=8 and the product was extracted vxgiiﬁt]h CH2C12. The combined organic phase were
dried over Na2S0O4. Concentration under vacuamgeavaéﬂg% mg (98 %) of the title product as a white
solid. ES-MS m/e: 401.3 (M+111. Pyrrolidine XII-3

25[(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-methyla ,d_-pyr\plidin-I-y1]-(4-methanesulfonyl-
piperazin-l-yl)-methanone WO 2010/060703PCT/EPzg§9/064031 -35-
faRS,4SR)-1-Benzyl-4414-dichlo o- 'hen_yrrolidin-3-ylpethyl-carbamic acid tert- butyl ester To a
stirred solution of [(3RS,4SR)-1-benzyl-4-(3,4-dich N-qdhgnyl)-pyrrolidin-3-yrj-methylamine (2.00 g,
2.98 mmol) in CH2C12 (10 ml) was added Et3N (Q.83jml, 5.96 mmot), DMAP (73 5 mg, 0.59 mmol)
and (Boc)20 (1.43 g. 6.55 mmol). After one houﬁ»glt T, the organic phase was washed with H20, then

dried over Na2S04. Column chromatography (Heptanc/EtOAc: 3/1)
a) (3RS.45R}-1-Benzyl-3-nitro-4-phenyl-pyrrolidine

10 A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilylymethylamine (0.50 g,
2.02 mmol) in CH,Cl; (15 mi) was added drop wise, over a 30 minutes period, to a stirred
solution of ((E)-2-nitro-vinyl}-benzene (0.30 g, 2.02 mmol) and trifluoroacetic acid (0.17 ml, 0.2
mmoi) in CHyCl; (10 mi) at 0 °C. The ice bath was removed, and the solution was stirred at
25 °C for an additional 48 h. It was then concentrated and purification by flash chromatography

15 (510, EtOAc/H 1:6) afforded 0.38 g (68 %) of the title compound as a colorless oil. ES-MS m/e:
283 (M+H™M).

b} (3RS 48R)-1-Benzvl-4-phenvl-pyrrolidin-3-viamine

To a stirred solution of (3RS,48R}-1-benzyl-3-nitro-4-phenyl-pyrrolidine (1.0 g, 3.54 mumol) in
26 EtOAc (50 mi) was added in one portion SnChL.2H,0 {3.99 g, 17.70 mmel). The reaction
mixture was then heated at reflux for 2 hours, cooled down to RT and a saturated aqueous
solution of NaHCO; (100 ml) was added. The salts were filtered off and the product extracted
with EtOAc. The organic phases were then dried over NapSOu, and concentration under vacuum
gave 0.72 g (80 %) of (3RS,4SR)-1-benzyl-4-phenyl-pyrrolidin-3-ylamine as a light yetlow oil.

25 The product was then used in the next step without further purification.

¢) ((3RS.4SR)-1-Benzyl-d-phenyi-pyrrolidin-3-vl)-methyl-amine

To a solution of (3RS,48R)-1-benzyi-4-phenyl-pyrrolidin-3-ylamine (0.25 g, 1.0 mmoi) in THF
(5 ml) was added a solution of K;,CO; (0.25 g, 1.8 mmol) in HbO (2 mi). After 10 minutes, ethyl



afforded 0.93 g (71 %) of the title compound as a yellow oil. ES-MS ra/c: 435.3 (M+1-1-). b)
[(3RS,4SR)-4-(3,4-Dichloro-pheny1)-pyrrolidin-3-01-methvl-carbamic acid tembutyl ester 10 To a
stirred solution of [(BRS,4SR)-1-benzyl1-4-(3,4-dichloro-phenyl)-pyrrolidin-3-y11-methylcarbamic acid
tert-butyl estey 9@ m@re 13 mmol) in CH3CN (10 ml) at PT, was added 2,2 thichlpEesthyl
chloroformate (0.45 ml, 2.13 mmol). The reaction mixture was stirred at RT for 3 hours, concentrated
under vacuo. The residue was dissolved in AcOH (8 l) and zinc dust (400 nag) was added portion
wise over 1 hours. The solvent was evaporated, the residue diluted in 15 EtOAc and the organic phase
was washedaisteraitiadlddt e soblutionedf et GEBafhgviganie phasewasdRiBdooveraNEiseY and
concentraled yndetvasun,lo alferd 4l S maHAR. ¥, 0Lie He compaund. s @ ight ygllow ol ES-MS
m/e: 345.2 (MH-H-). ORSASR -4- 34-Imethanesullon 1;p|pera2|ne-I-carbonyli-nyrro idin- 20
32y11-metRPRFEUaAMdEirr-Busic sderus sihgriie §ermsr fisrose durdil 16mhlepiapmition of urea,
133 mg ofdfiestitte compound was PIasUCE $5OM The reaction mixture was then heated at 635 °C over
[(3RS,§SR)-4-(3,4-Id%chIoro-%)her]y%%;(ﬁgf/n-olidin-3-y1}-meth I-carbamic acid tertbutyl ester and
4-methan8S oS8 raZiAR SRR RO HE SARhifd S BE-NIks IsE38 28 thiF14). 3SR
4RS -3- 3ReDicithrds Kninovii] onded h-A4neshanesutiomiié- pipesadindsy ) imethanonen ¥ end stirred

solution of [(3R$,45R)-4-(3,.4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)l}é%/%%)%e in- ?y |-'r%1%1%fic§/ f’cbé}r%g(r)ﬁ}ig %%fédtg%b% ﬁ%r G i%ﬁ%%?ﬁﬁlﬁ %Yf’ir?iqéﬁgélz 30 (5
ml) was adtéthT Eadgamyiiihkbetetioshmixttreramy hited AT foe@Hours fagilieaus NaHCO3 was
added untikphkl=8 and. rOuIC e d with. GH2C12, The c i arganic phase were
dried ove:dkls\la%%%%gﬁgﬁfaﬁ%ﬁwﬁd%js&%%ﬁg) %ﬁggle‘%lo %3%2 ?égsﬂ&)l)%@ﬁ‘l&ga%t e"(’g‘r}é"l&ﬁ%? "a@ a light
yellowFoil. ES-MS m/e: 435.8 (WHIT). WO 2010/060703PCT/EY2009/064031 Pyrrolidine
Xll-4 R3SRARRY IR 4- Riehiora-phanybeAd nethylanine: RYoldinsk-¥¥a tert-butyl ester
cyclopropaneearbo yJ[)-plper#dln-4-yll-methanone "3RS 4SILSro-phenvl)-1-11-( I -met 'Hl-eye
Iopropane%‘étab%ﬁ e g-g’ﬁ%g%h{iﬁ@ﬁ]’rﬁ‘ﬁﬁaﬁ‘i‘JfSJ)?13}@%@%9?:@%@&#%"5@@%?&%% ester
Using the generabpracetiuee, |(for thevpreparation of aridsl, 306 auab thetitlercampaundbwas 10
produce from R3RS,4SR)-4-(3,4-di ro-phenyl)-pyrrolidin-3-ylkmethyl-carbamic acid tort-butyl ester
B 11 R SRR o O PR bl 8 T LBt OAEES M

I-cyc(iopr aﬁécar‘bomﬂ)-plp ridm
mic: $38.3v{N1-+HHO. thed datdtbydroyelspropahevardionyiiepipehidittpaarbaxykc Beidifforded
2.04 g (74 %) of the title compound as a yellow oil.

) Methyl-((3RS.45R)-4-phenyi-pyrrolidin-3-yl}-carbamic acid tert-butyl ester

To a stired solution of ((3RS,48R)-1-Benzyl-d-phenyl-pyrrolidin-3-yl)-methyl-carbamic acid

20 tert-butyl ester (2.03 g, 5.56 mmol} in MeOH (20 m}) at RT, was added ammonium formate
(1.60 g, 25.4 mmol) and palladium on charcoal (0.40 g, 10 %) The reaction mixture was stirred
for 2 hours, filtrate on celite and concentrated under vacuo. The residue was purified by column
chromatography (CHClo/MeOH, 9/1) to give 0.57 g (41 %) of the title product as a waxy solid.
ES-MS m/e: 277.1 (M+H™.

[N
Lh

¢) [(BRS. 48R ) 1-(4-Methanesulfonyl-piperazine-1 -carbonyD-4-phenvil-pyrrolidin-3-y1]-methyl-

carbamic acid tert-butvi ester

Using the general procedure II for the preparation of urea, 640 mg of the title compound was
produce from methyl-((3RS,4SR)-4-phenyl-pyrrolidin-3-yl)-carbamic acid tert-butyl ester and 4-
30 methanesulfonyl-piperazine-1-carbonyl chloride as a white solid. ES-MS m/e: 467.3 (M+H™).

4-Methanesulfonvl-pinerazine-1-carbonvl chloride:

To a stirred solution of carbonic acid ditrichioromethyl ester (triphosgene) (1.81 g, 6.09 mmol)

in CHyCl; (30 mL) at 0 °C, was added a solution of 1-methanesulfonyl-piperazine (2.0 g, 12.2



First step: Using the general procedure 1 for the preparation of amide, 2.60 g of 1-(1-methyl- 15
cyclopropanecarbonyl)-piperidine-4-carboxylic acid ethyl ester was prepared from 1.89 g of
piperidine-4-carboxylic acid ethyl ester and 1.40 g of 1-methyl-cyclopropanecarboxylic acid as a light
yellow oil. ESxM 2o iig;e740.3 (M-111"). Second step: To a stirred solution gfck@pa000/064431
-methylcyclopropanecarbonyl)-piperidine-4-carboxylic acid ethyl ester (2.60 g, 0.011 mmol) in THE,
EtOH, H20 (50 ml, 1/1 / 1) was added LiOH.E120 (688-mg, 16.3 mmol). After two hours at RT, 20 the
reaction mixture was concentrated under vacuo. The crude residue was diluted in CH2C12 and
aqueous HEPIRNApasidae et Wmlph3=42nmhb orgahiclptiase wescolledtedsdiéd wvereNazt04 and
concentraied undaryacuode afferded.L.98,0,(R6 %:0hihe title productasa white Rowder, ES-MS rrile:
212.1 (M-F11). 25 b 35R 4RS -3- 3 4-Dichloro- owl . ro anecanethanone To a stirred solution of
R3R5,4SRYY- @ qerdsRedyiaoetior dimhemprosartedbichy B psenited2cdrbonykpyrroli
din-3-y1}-methylcalbaimicasich ted-buHiVWe1:d010/060703PCT/EP2009/064031 -37- ester (3.02 g,
5.61 namol) in CH2C12 (30 ml) was added TEA (4.3 m1). The reaction mixture was stirred at RT for
20 hoars, agueous NaflCO: was added until pH=8 and the product was extracted with CH2C12. The
combinedibfgahithphasdiwete thiediovey N42804 Thepradudtwas pusified 1byyeINdD 1 -v1)-
chromatog{ggc}gry ggioz, H / EtOAc / MeOH, 50:50:0 to 0: 90 : 10) to afford 51.79 g (73%) of the title
product aﬁt@%ﬂ)rown oil. ES-MS mie: 338.3 (M+H+). Process for preparation of pyrrolidine
intermedidies ffefmulixaeil(PRirdidine XitMethanesulfonyl-piperazine- 1 -carbonyl)-4-phenyl-

(3SRAR ﬁf&ﬁcﬂﬁ%%%mbﬁ%&ﬁgé%ﬁ‘é&'i%&xﬂ'@éi@!%ﬂﬁ‘mé{‘*?%%%Qié'i‘)e&’i‘gfg%t@i”@é%%ethyl ceter

10pyrrolidine-I-carbonyl chloride FF ci)"™cl To a stirred solution of carbonic acid ditrich

(triphidsgetie) 3P Mg D E28 s IPister et rerayaed 78 R (a3 AetdedearsenstionttOs
[(3RS,4SR)lat@ 4t Bichlomephent) pRyiatidin-SdiulBdlueme detifivoramethvt-Ranzydy:maihwd-amine
(Intermediate Vléfil-}%)’ %3%@ $g, 0.31 mmol) and pyridine (0.05 mI9 0.68 mmol) in CH2C1.2 (5 ml)
over 30 miTUteEeF REtehiBer R EE ISR H TR T AR ESHNAG WaCortiRliE fBlePHSH aTRe

organic phase vedis VESsNeOwithsH20,(difige pver Na2504. Purification by flash chromatography (Si02,
EtOAc/Hx 1:2) yielded 83 mg (55 (I.10) of the title compound as a light yellow oil.

15 Pyrrolidine X11-2
[(35R,4R5)-3-(4-Chlore-phenyl)-4-methylamino-pyrrelidin-1-yl-(4-methanesulfonyl-

piperazin-1-yl}-methanone

A0

a) {35R.4SR)-1-Benzvi-3-(4-chloro-phenvli-4-nitro-nyrrolidine

20 A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilylymethylamine (6.70 g,
28.2 mmol) in CHLCl, (100 ml)y was added drop wise, over a 30 minutes period, to a stirred
solution of i-chioro-4-{(E)-2-nitro-vinyl)-benzene (4.97 g, 27.1 mmol) and trifluorcacetic acid
(0.31 g, 2.7 mmol) in CH-Cl, (150 ml} at 0 °C. The ice bath was removed, and the solution was
stirred at 25 °C for an additional 48 h. It was then concentrated and purification by flash

25 chromatagraphy (Si0;, EtOAc/H 1:4) afforded 6.75 g (79 %) of the title compound as a coloriess
oil

b (3RS 48R)-1-Benzyl-4-(4-chioro-phenvi}-nyrrolidin-3-viamine




ES-MS m/e: 483.0 (MH+). 20 Process for preparation of pvrrolidine intermediates of formula XIV
Pyrrolidine XIV-1 2-13romo-I-R3SR,4RS)-3-(3,4-dichloro-pheny1)-4-1(3-fluoro-4-trifluoro ethyl-benzyh-
methyl-aminokpyrrolidin-1-yll-ethanone WO 2010/060703PCT/EP2009/064031 -38- To a stirred

solution of bramewrgekyhehloride (0.146 ml, 1.75 mmot) in THE (15 ml) at Rlwas,addgs,ever 1 hour a
solution of [(3RS,4SR)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-y1]-(3-fluoro-4-
trifluoromethyl-benzy1)-methyl-amine (Intermediate3¥111-1, 0.70g. 1.66 mmo |) and triethyl 5 amine
(0.25 ml, 1.83 mmol) in THE (10 mL). The reaction was stirred over night, quenched by addition of an
aqueous sofatitimdf Nt1RoB, @rd thd Sfoaust extraetdddvithrBiOA®. Pusficationdby flagiwder

chromatoggaph .@Si@?;mﬁ&ﬁ}esmpl@meiﬁﬁg Ofidigh 7R 1Al thedite-gempRungag, 8, whilg soid.

ES-MS mile; 542.6 (M+H+). 10Process for reParatlon of pyrrolidine intermediates of formula XV
Pyrrolidin&® &/ PEET 658- 1833 RARE X 343 Wdrmisioptierym 2t edidine (6-2 a6 romethyiEbeng])-
methyl-anmiaeppyEO iR <kl PERSard @R @nixture was then stirred at reflux over night. The reaction

5 was cooled to RT, diluted with 300 ml of Et,O, washed with an aqueous solution of NaHCO;
and the organic phases were dried over Na;SOu. Flash chromatography (Si0,, CH,CL/MeOH,
9:1) yielded 0.10 g (57 %) of (3RS,4SR)- 1-benzyl-4-{4-chloro-phenyl)-pyrrolidin-3-ylamine as a
light yellow oil.

10 ¢) [(3RSASR}-1-Benzyl-4-(4-chloro-phenyl)-pvrrolidin-3-yi]-methyi-amine

‘To a solution of (3RS,45R )-1-benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-ylamine {1.86 g, 6.51
mmol) in THF (20 mi) was added a solution of KoCO5 (1.80 g, 13.02 mmol) in H;O (15 ml).
After 10 minutes, ethyl chioroformate (0.68 mi, 7.16 mmol) was added and stirring was
continued at RT for an additional 4 h. The intermediate carbamate was then extracted with Et,O,
15 dried over Na;SO, and concentrated under vacuo to give viscous oil. The oil was taken up in
THF (20 mi) and a solution of borane in THF (1M} was added (26 mi). The reaction mixture was
then heated at 65 °C over night, cooled to RT and carefully quenched with conc. HC1(5 ml). The
mixture was then heated at 80 °C for 2 h, cooled to RT, concentrated under vacuo, diluted with
E4,O (100 ml) and neutralized with an aqueous solution of NaHCO;. The organic phases were
20 dried over Na,SO; and the product purified by flash chromatography (Si0, CH,ClL/MeOH 9:1)
to afford 1.51 g (77 %) of rac-[(3S 4R }-1-benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl]-methyl-

amine as a colorless oil.

d) [(3RS 48R)-1-Benzyi-4-(4-chloro-phenyl)-pyrrolidin-3-vl}-methyi-carbamic acid tert-butyl

25 ester
To a stirred solution of [(3RS,48R)-1-benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl}-methyl-amine
(2.75 g, 9.14 mmol} in CHyCl, (25 ml) was added E&;N (2.50 ml, 18.2 mmol), DMAP (112 mg,
0.91 mmol) and (Boc),0 (2.39 g, 10.95 mmol). After one hour at RT, the organic phase was
washed with H>O, then dried over Na;SO4. Column chromatography (Heptane/EtQAc: 3/1)

30 afforded 2.60 g (71 %) of the title compound as a yellow oil. ES-MS m/e: 401.3 (M-+1Y).

¢} [(3RS.45R }-4-(4-Chloro-phenyli-pyrrolidin-3-vi]-methyl-carbamic acid tert-butvl ester




L.Br 15 To a stirred solution of 5-bromo-pentanoyt chloride (0.167 ml, 1.25 mmol) in THE (10 ml) at RT
was added over 1 hour a solution of [(3R5,4SR)-4-(3,4-dichloro-phenyfi-pyrrolidin-3-y1]-(3-
fluoro-4-trifluoromethyl-benzyp-methyl-amine (Intennediate VIII-1, 0.50 g, 1.19 mmol) and triethyl
amine (0.18 ylgL@@spmel) in THE (5 mL). The reaction was stirred over ggy g ?%Q&glby addition
of an aqueous solution of NaliCO3, and the product extracted with EtOAC. %UI‘I ication by flash
chromatography (5i02, EtOAc/Hx 1:1) yielded 0.58 g383 %) of the title compound as a white solid,
ES-MS rrile: 584.4 (M+H+). WO 2010/060703PCT/EP2009/064031 -39- Process for preparation of
pvrrolidinelintesmiedistdstiofi fof fidks XVR Pirpoticine ¥vitkloro-phenyl)-pyrrolidin-3-yl}-methyi-
(SSRARS)HlishiRreiani-friGuoiesdiupramettykbensydneinl amina:
pyrrolidine-1-carboxylic acid 3-chloro-propyl ester 8I To a stirred solution of ‘éj-chdloropropyl
chlorofornt&e (s bsEhitrofarmaied 8 S (5o bt Biovess deltadrovervahgir al soRfidn of

[(BRS, 4SR)ér:th- Righiowasphasy Liyrrelidin-gny Us(3:fuerondstifiuaroincdiylsenayl)-mathyl-amine
(Intermediate VIlI-1, 0.187g. 0.44 mmo |) and griethyl amine (0.068 ml, 0.48 mmol) in THE (2 mL). The
reaction W8S EREYET RigHEa1e gLERchda by Maditiohhs Faly i vEs sy BsIRish o NEHTOS, and the
product exiradtechwiikiEOA G-I he bEgrRiGRaseWeiRBaNsairates. under vacua to yielded 0.25 g
(99 %) of the title compound as a light yellow oil. The product was used in the next steps without
further rpurification. ES-MS m/e: 542.7 (WTI" ). 15Example |

1(3RS,4SR)IGR3 B R3i4-trifllidromethytibérZyhytinethylaminplpérphieny -oytolidinsdythiidin-3-

(4-methangsuliopyl-piRgrazin dabmethanane

10 Using the general procedure I for the preparation of urea, 871 mg of the title compound was

P

produce from 765 mg of [(3RS 45R)-4-(4-chloro-phenyl)-pyrrolidin-3-yl}-methyl-carbamic acid
tert-butyl ester and 4-methanesulfonyl-piperazine-1-carbonyl chloride as a white solid, ES-MS
m/e: 501.43 (M+H™).

15 ) [(3SR.4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-vii-{4-methanesulfonvi-

piperazin-1-vl)}-methanone
To a stirred solution of [(3RS,45R )-4-(4-Chloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-methyl-carbarmic acid tert-butyt ester (860 mg, 1.72 mmol) in CH>Cl,
(8 ml) was added TFA (2 ml). The reaction mixture was stirred at RT for 2 hours, aqueous

20 NaHCO; was added until pH=8 and the product was extracted with CH,Cl,. The combined
organic phase were dried over NaySO4. Concentration under vacuo gave 680 mg (98 %) of the

title product as a white solid. ES-MS m/e: 401.3 (M+H").

Pyrrolidine X¥-3
25 3 SR,4RS)~3-—(3,4—Dichlos‘0-pheﬂyl)-d&-»methylaminoupyrmiidin~1myl}-(4-methanesulfonyl-

piperazin-1-yl)-methanone
al

A
: N



Alkylation according to general procedure 1V: 20 - Pyrro lid ine intermediate: (4- Met hanesu tfo nyl-p
iperazin-l-yl 14(3RS,4S12)-3-methylamino-4- phenyl-pyrro lid in-I-y 0-methanone (XII-1), WO
2010/060703PCT/EP2009/064031 -40- - Electrophile: 1-Bromomethyl-3,5-bis-trifluorornethyl-benzene
commerciallyayailaigldzS-MS m/e: 593.4 (M+l-n. Example 2 PCT/EP2009/06403]
{(3RS,4SR)-3-[(3-Chloro-benzy1)-methyl-amitml-4-phenyl-pyrrolidin-1-yl}-(4-
methanesulfonyl-piperazin-1-y1)-methanone Allcydation according to general procedure IV: -
Pyrrolidinc mtermedlate (4 Methanesulfonyl piperaz - yI) ((3RSASR) -3- methylamlno 4-
phenyl-pyak &l 4570 Indas - OrhElEbt: i ik dcBaghtoroihen
(commer%ux{l @y@;lable) ES MS mie: 491. 3 (M+H ). Example 3 {(3RS 4SR) 3-
(3,_-Dimethyl-benzy1)-methyl-amino henyl-pyrrolidin-1-y1}-(4-
methanesuff&r&?*ﬁ%é?&%iﬁnl“%)%We‘dls?grf neetg \r4-(3,4-dichloro-phenyl)}-pyrrolidin-3-yij-methyl-

amime (1.00 g, 2,98 mmol) in CH,CL (10 ml) was added Et;N (0.83 mi, 5.96 mmol), DMAP (73
5  mg, 0.59 mmol) and (Boc),O (1.43 g, 6.55 mmol). After one hour at RT, the organic phase was

washed with H,O, then dried over Na;SO4. Column chromatography (Heptane/EtQOAc: 3/1)
afforded 0.93 g (71 %) of the title compound as a yellow oil. ES-MS m/e: 435.3 (M+H").

b) [(3RS.4SR)-4-(3 4-Dichloro-phenyl}-pyrrolidin-3-vl}-methyl-carbamic acid tert-butvl ester

10 To astirred solution of [(3RS,4SR)-1-benzyl-4-(3 4-dichloro-phenyl)-pyrrolidin-3-yl]-methyl-
carbamic acid tert-butyl ester (928 mg, 2.13 mmol) in CH:CN (10 ml) at RT, was added 2,2,2
trichloroethyl chloroformate (0.45 ml, 2.13 mmol). The reaction mixture was stirred at RT for 3
hours, concentrated under vacuo. The residue was dissolved in AcOH (5 ml) and zinc dust (400
mg) was added portion wise over | hours. The solvent was evaporated, the residue dituted in

15 EtOAc and the organic phase was washed with an aqueous solution of NaHCQ5. The organic
phase was dried over Na;8O4 and concentrated under vacuo to afford 415 mg (98 %) of the tile

compound as & Hght yellow oil. ES-MS m/e: 345.2 (M+H").

c} [(3RS,4SR-4-(3.4-Dichloro-phenyl}-1-(4-methanesulfonvi-piperazine- i -carbonvl-pyvirolidin-

20 3mvﬂwmethvl—cérbamic acid tert-butyl ester

Using the general procedure II for the preparation of urea, 133 mg of the title compound was
produce from [(3RS,45R)-4-(3,4~dichloro-phenyl)-pyrrolidin-3-yi}-methyl-carbamic acid tert-
butyl ester and 4-methancsulfonyl-piperazine-1-carbonyl! chloride as a white solid. ES-MS m/e;
535.1 (M+HM.

d) [(3SRARS}-3-(3.4-Dichloro-phenvl)-4-methviamino-pyrrolidin- 1 -vl]-(4-methanesulfonyi-

piperazin-i-vl-methanone

To a stured solution of [(3RS,48R)}-4-(3.4-dichioro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yll-methyl-carbamic acid tert-butyl ester (130mg, 0.24 mmol) m CH.Cly
30 (5 ml) was added TFA (I ml). The reaction mixture was stirred at RT for 2 hours, aqueous
NaHCO; was added until pH=8 and the product was extracted with CH,Cl,. The combined
organic phase were dried over NapS04. Concentration under vacuo gave 100 mg (93 %) of the

title product as a light yellow oil. ES-MS m/e: 435.8 (M+H ).



150 Allcylation according to general procedure IV: - Pyrroliclinc intermediate: (4-Methanesulfonyl-pip
azin-l-y1)-((3RS,4SR)-3-methylao-4- phenyl-pyrrolidin- | -y1l)-methanone (XII-1). - Electrophile:
1-Bromomethy1-3,5-dimethyl-benzene (commercially available), 20 ES-MS m/c: 485.4 (M+1-1'). WO
2010/060703RG LiER2HNQ/064031 -41- Example 4 PCT/EP2009/064031
{(3RS,4SR)-3-[(3,5-Difluoro-benzyl)-methyl-aminol-4-phenyl-pyrrolidin-t-y11-(4-
rnethanesuifonyl-piperazin-)-methanone 5 Alkylatigd®according to general_ procedure 1V. Pyrrolidinc
intermediate: (4-Methanesulfonyl-piperaz)-(( RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-l-yl)-methanone (X11-1). Electrophile: 1-Bromomethyl1-3,5-difluoro-benzene
(commercially available), ES-MS rnie: 493. 3%%%%&% ﬁ(&l@mple 5

{(3RS,4SR)-3- {% Fluoro-5-trifluoromethyl- benzyp methyl-aminol-4-phenyl-pyrrolidin-1-
yl(4-methanesUfefytBipetZift-Dighlerethigioned redhetiveiaminawddiactorting fometiedal procedure

e
I1: cyclopropanecarbonyl)-piperidin-4-yl]-methanone

&) {(3RS 4SR)-4-(3.4-Dichloro-phenyl)-1-[1-( [-methyl-cyclopropanecarbonyl)-piperidine-4-

carbonvl]-pyrrolidin-3-yil-methyi-carbamic acid tert-butvi ester

Using the general procedure [ for the preparation of amide, 3.06 ¢ of the title compound was

10 produce from [(3RS,45R )-4-(3,4-dichloro-phenyly-pyrrolidin-3-yl}-methyl-carbamic acid tert-
butyl ester and 1-(1-Methyl-cyciopropanecarbonyl)-piperidine-4-carboxylic acid as a light brown
foam. ES-MS m/e: 538.3 (M+H ).

i-(1-Methyi-cyclopropanecarbonyl)-piperidine-4-carboxylic acid:
First step: Using the gencral procedure 1 for the preparation of amide, 2.60 g of 1-(1-methyi-

15 cyclopropanecarbonyl}-piperidine-4-carboxylic acid ethyl ester was prepared from 1.89 g of
piperidine-4-carboxylic acid ethyl ester and 1.40 g of 1-methyl-cyclopropanecarboxylic acid as a
light yellow oil. ES-MS m/e: 240.3 (M+H"). Second step: To a stirred solution of I~(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid ethyl ester (2.60 g, 0.011 mmol) in THF,
EtOH, HyO (50 ml, 1/ 1/ 1) was added LiOH.HoO (686 mg, 16.3 mmol). After two hours at RT,

20 the reaction mixture was concentrated under vacuo. The crude residue was diluted in CH,Cl, and
aqueous HCI (IN) was added until pH = 2. The organic phase was collected, dried over NaySOy
and concentrated under vacuo to afforded 1.98 g (86 %) of the title product as a white powder.

ES-MS m/e: 212.1 (M+H™),

25 b) [(3SR.4RS)-3-(3.4-Dichloro-phenvi)-4-methvlamino-pyrrolidin-1 -v11-[ 1 -(1-methvyl-

cvelopropanecarbonyl)-niperidin-4-vi]-methanone
To a stirred solution of {(3RS.4SR}-4-(3,4-dichloro-phenyl)-1-[1-(1-methyl-

cyclopropanecarbonyl)-piperidine-4-carbonylj-pyrrolidin-3-yl} -methyl-carbamic acid tert-butyl



15 - Pyn-olidinc intermediate: (4-Met hanesuerazin- | -yl)-((3RS,45R)-3-mc y amino-4-
phenyl-pyrrolidin-l-y1l)-methanone (MI-1), - Aldehyde: 2-Fluoro-5-trifluoromethyl-benzaldettyde
(commercially available), ES-MS m/e: 543.4 (MAT). Example 6 .
20{(3RS,4SRQV§-§4§WQEQ}%hIoro-bentyl)-methyl-aminoi-4-phenyl-pyrro||d|n§; g,é%gbf 00640 _
methanesulfonyl-piperazin-l-yl)-methanone WO 2010/060703PCT/EP20 9§( P35 Reductive
amination according to general procedure 111.: - Pyyrolidine intermediate: N
(4-Methanesulfonyl-piperazin-1 -yl)-((3RS,4SR)-3-methylamino-4- phenyl-pyrrolidin-I-yfl-methanone
(X11-1), 5&%ﬁfc(é%:m-lwbmﬁéﬁlal@@hydex(mnm&mmﬂymm@b@h k&S m@n%aé’i. éM-H-l
). Example,7. -Chloro-3-trifluarometh %P ntdl‘)- ethyl-aminol-4-phenyl-pyrrolidin-1-
3711-(4-r§étﬁ§§3€§r§é§%§%ﬁiﬁé%%ﬂsj\rﬁi?tﬁg‘i%ag %/ C%?%Xﬂ %eg%ﬁﬁl{gﬁgﬁeagﬁto‘fvd’i g to general
proceduresfifracted with CH,Cl,. The combined organic phase were dried over Na,SO.. The product was
purificd by column chromatography (Si02, H / EtQAc / MeOH, 50:50:0 t0 0: 90 - 10} to afford

5 1.79 g (73 %) of the title product as a light brown oil. ES-MS m/e: 338.3 (M+H™).

Process for preparation of pyrrolidine intermediates of formula X111
Pyrrolidine XXJI-1
(3SRARS)MEW(E,4~E}Ech§@raw§}heny§)»éwﬂ{{&ﬂu@mm@mm"iﬁuammethy%~benzyﬁ}memyﬁwamin@}~

10 pyrrolidine-I-carbonvl chloride
E F
Ct F

To a stirred solution of carbonic acid ditrichloromethyl ester (triphosgene) (37 mg, 0.125 mmol)
i CH,Ch (10 ml) at -78 °C, was added a solution of [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-
pyrrolidin-3-y1]-(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amine (Intermediate VIHI-1}), (130
15 mg, 0.31 mmol) and pyridine (0.05 ml, 0.68 mmol) in CH2Cly (5 ml) over 30 minutes. The
temperature was raised to R, and stirring was continued for 2 hours. The organic phase was
washed with B0, dried over NaySQOu. Purification by flash chromatography (SiO,, EtGAc/Hx
1.2) yielded 83 mg (55 %) of the title compound as a light vellow oil.
ES-MS m/e: 483.0 (M+H").

Process for preparation of pyrrolidine intermediates of formula XIV
Pyrrolidine Xiv-1
2-Bromo-1-{{3SR,4R8)-3-(3,4-dichloro-phenyl}-4-[(3-fluoro-4-tri fluoromethyl-benzyl)-

methyi-amino]-pyrrolidin-1-yli-ethanone



Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-y1)-((3RS,45R)-3-methylao-4-
phenyt-pyrrolidin-I-yl)-methanone (X11-1), - Aldehyde: 4-Chloro-3-trifluoromethyl-benzaldehyde
(commercially available), 15 ES-MS m/e: 593.4 (M+Hfl. Example 8

{(3RS,4SR)- &xﬁgﬂg}jgjﬁg -fluoro-benzy1)-methyl-aminol-4-phenyl-pyrrolidjjlz1:\ 3@3{;&%
methanesulfonyl-piperazin-1-y1)-methanone WO 2010/060703PCl/EP2009/064031 4% Reductive
amination according to general procedure lll: - Pyrralidinc intermediate:
(4-Methanesullonyl-piperazin-l-y1)-(3RS,4SR)-3-methylai no-4- phenyl-pyrrolidin-I-yl)-methanone
(XI1-1), - Aldehyde: 5-Chloro-2-fluoro- benzaldehyde (com fally available), ES-MS m/e: 543.3

(M+FF). Example 9 (4-Methanesulfonyl- plpe:rizm

-y1)-{(3RS,4SR)-3-[(2-metboxy-5-trifluoromet
methyl-aminol-4-phenyl-pyrrolidin-1-yll- -métiianed;
procedure

Br

To a stirred solution of brome-acetyl chloride (0.146 mi, 1.75 mmol) in THF (15 ml) at RT was
added over 1 hour a solution of [(3RS,45R)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-y1j~(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (Jntermediate VIII-1, 0.70 g, 1.66 mmol) and triethy!

5 amine (0.25 ml, 1.83 mmol) in THF (10 mL). The reaction was stirred over might, quenched by
addition of an aqueous solution of NaHCOs, and the product extracted with FtOAC. Purification
by flash chromatography (Si0., EtOAc/Hx 1:1} yielded 0.63 g (70 %) of the title compound ag a
white solid. ES-MS mv/e: 542.6 (M+H").

16 Process for preparation of pvrrolidine intermediates of formula XV
Pyrrolidine XV-1
‘5~Br0m0—1~{(3SRARS)—S»«(Z%,4mdichlom~phenyi)u4~—{(3-ﬂuor0~4~triﬂuog‘omeﬂly§~henzyi}m

methyl-amino}-pyrrolidin-1-vi}-pentan-1-one

N

8r
15 Yo astirred solution of 5-bromo-pentanoyl chloride (0.167 mi, 1.25 numol) in THF (10 ml) at RT
was added over 1 hour a solution of [(3RS,4SR)-4-(3,4-dichloro-phenyl}-pyrrolidin-3-y1}-(3-
fluore-4-trifluoromethyl-benzyl)-methyl-amine (Intermediate VIII-1, 0.50 g, 1.19 mmo]) and
triethyl amine (0.18 ml, 1.30 mmol) in THF (5 mL). The reaction was stirred over night,
quenched by addition of an aqueous solution of NaHCOs, and the product extracted with EtOAC.
20 Purification by flash chromatography (Si0O-, EtOAc/Hx 1:1) yielded 0.58 g (83 %) of the title
compound as a white sofid, ES-MS m/e: 584.4 (M+H™),



- Pyrraolidine intermediate: (4-Methanesulfonyl-piperazin-1-y1)-((3 SASR)-3-methylamino-4-
phenyl-pyrrolidin-I-y1l)-methanone (XII-1), - Aldehyde: 2-Mothoxy-5-trifluoromethoxy-benzaldehyde
(commercially available), ES-MS rn/e: 571.3 (M-Ell Example 10

{(3RS,4SR)- %Qoﬁ%gg%g% trifluoromethyl-benzyl)-rnethyi-aminol-4-phenyl;py. %@ggl § é
y11-(4-metlianesulfonyl-piperazin-1-y1)-methanone WO 2010/060703PCT/ / %A)&l -44-
Reductive amination according to general procedurgdll: - Pyrrolidine intermediate:
(4-Metbanesulfonyl- plperazm -I-y1)-((B3RS4SR)-3-methyla no-4- phenyl-m/1-o lid in- | -yl1l-inethanone
(X11-1). 5 - Aldehydé’x4<Eis depi3:¢rfiupiomelmyi-beihviatdehyreddiammdiatypvaildable). ES-MS m/c:
543.3 (M+41-). Example 11

{(3RS,4S @(2 -Chloro-5- trlfluoromethyl ber%j %}drﬁneet )}I@ar%lnol 4-phenyi-pyrrolidin-I-
y1}-(4-methéirdstitfonyiipibdlishiero-phymbtialtdic106-Rétuetive ihbtorn Bevetting wwmeneral
procedure IlI: - Pyrrolidine intgrmepiaie: {4:MeHanesuliraVsipeaziRVester
)-((3RS,4SR)-3-methylamino-4- phenyl-pyTro Lid in- | -yl)-methanonc’(XII-1), - Aldehyde:
2-Chloro-5-trifluoromethyl-benzaldehyde (commercially avail F)Ie) ES-MS m/e: 559.3 (M+11-).

Example 12 Cf \N Q z

e

To a stirred solution of 3-chloropropyl chioroformate (0.058 ml, 0.47 mmol) in THF (5 ml) at
RT was added over 1 hour a solution of [(3RS,4SR)-4-(3,4-Dichloro-phenyl}-pyrrolidin-3-y1]-(3-
{luoro-4-trifluoromethyl-benzyl}-methyl-amine (Intermediate VIII-1, 0.187 g, 0.44 mmo 1) and
triethyl amine (0.068 mi, 0.48 mmol) in THF (2 mL). The reaction was stirred over night,

10 quenched by addition of an aqueous solution of NaHCOs, and the product extracted with BtOAC.
The organic phases were concentrated under vacuo to yielded 0.25 g (99 %) of the title
compound as a light yellow oil. The product was used in the next steps without further
rpurification. ES-MS m/e; 542.7 (M+H").

15 Fxample 1
{(3RS45R)-3-{(3,5-Bis-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-y1}-

{4-methanesulfonyi-piperazin-1-yl)-methanone

i\

Alkylation according to general procedure IV:
20 - Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin- i -yi)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yD-methanone (X1i-1},



{(3RS,4SR)-3-1(4-Fluoro-3-methory-benzy1)-methyl-aminol-4-phenyl-pyrrolidin-I-ylk4-
methanesulfonyl-piperazin-1-y1)-melhanone WO 2010/060703PC17E:P2009/064031 -45- Reductive
amination according to general procedure 111: - Pyrro | id inemediate: (4-Met hancsu fo ny i-pip eraz

in-1-yN)-((3 RSWS & drswmgthyl a no-4- phenyl-pyrrolidin-l-yll-methanone (X1 pRauhldehyde:
4-Fluoro-3-methoxy-bcrizaldchyde (commercially available), ES-MS m/e: 505.3 (M+1-11). Example 13

(4-Methanesulfonyl-piperazin-l-y1)-{(3RS,4SR)-3-[m&thyl-(3-trifluoromethoxy-benzyl)-
amino]-4-phenyl-pyrrolidin-1-yll-methanone 10 Reductive ami ation according to general procedure
I1I: - Pyrroliditrstiitedrive diBtenenprbitane sulfofjapiperdzinbey ) (3RGAER) B methijdamino-4-
phenyI-py@@UMg-ﬁy@-@gt@@g@@leI 1), - Aldehyde: 3-Trifluoromethoxy-benzaidehydc (commercially
available), 15 ES-MS tn/e: 541.4 (1\d4-F1).

Example 2
{(GR5,45R)-3-[(3-Chlore-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-¢1}-(4-

5 methanesuffonyl-piperazin-1-yl)-methanone

NAO
s [

%
Aldkylation according to general procedure IV:
- Pyrrolidine intermediate: {4-Methanesulfonyl-piperazin-1-vi)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XI1I-1},

16 - Electrophile: 1-Bromomethyl-3-chloro-benzene (commercially available),
ES-MS m/e: 491.3 (M+H ).

Example 3
{(BRSASR)-3-((3,5-Dimethyl-benzyl-methyi-amino|-4-phenyl-pyrrolidin- 1 -y1}-(4-

methanesulionyl-piperazin-1-yl}~-methanone

Q5>
!

N
NAO

\\ N\/
/" N
o}

15
Alkylation according to general procedure TV:
- Pyrrolidine intermediate: (4-Methanesulfonyi-piperazin-1-y1)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
~ Blectrophile: 1-Bromomethyl-3,5-dimethyl-benzene (commercially availabie),

20 ES-MS m/e: 485.4 (M+H"),



Example 14 _
(4-Methanesulfonyl-piperazin-1-y1)1(3RS,4SR)-3-1methyl-(4-thiophen-2-yl-benz370-aminol-
4-phenyl-pyrrolidin-1-y1}-metbanone WO 2010/060703PCT/EP2009/064031 -46- 0 0 Reductive
amination acepiipgiRg@eneral procedure 111: - Pyrrolidinc intermediate: p,.;, P2009/064031
(4-Methanesulfonyl-piperazin-l-y1)-((3RS,4SR)-3-methylamino-4- phenyl-pyrroﬁdln-I-yﬁ-methanone
(XII-1), 5 - Aldehyde: 4-Thiophen-2-yl-benzaldehydei {eommercially available), ES-MS m/c: 539.4
(M+HI). Example 15 {(3RS,4SR)-3-[(4-Imidazol-1-yl-benzyl)-methyl-aminol-4-phenyl-pyrro]jdin-
-y1}-(4- methanesulfonyl-piperazin-1-y1)-methafigaei@ 4 Reductive amination according to general

procedure 111 ysoliding intesmesiate; (4SS ARARH O R RS AR VAR S 4SS methyla
no-4- phenyl-pyrrol|J|n-l-y1)-methanone '
methanesulfonyi-piperazie-i-vil-methanone

Q5
3

N
(\N/&O
O :
W N\)
5

/\\
O

5 Alkylation according to general procedure I'V:

- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-y1)-((3RS,48R)-3-methylamino-4-
phenyl-pyrrolidin-i-yI)-methanone (XII-1),

- Electrophile: 1-Bromomethyl-3,5-diftuore-benzene (commercially available),

ES-MS mv/e: 493.3 (M+H™).

10 Example 5
{(3RS,45R)-3-[{2-Fluoro-5-trifluoro methyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

yil-(4-methanesulfonyl-piperazin-1-vI)-methanone

e
9

N/LO
o L

TN
O

Reductive amination according to general procedure HI:
15 - Pyrrolidine intermediate: {4-Methanesulfonyl-piperazin-1-yD)-((3RS,4SR )-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XEi-1),
- Aldehyde: 2-Fluoro-5-trifiucromethyl-benzaldehyde (commercially available),
ES-MS m/e: 543 .4 (M+H).

Example 6
20 {(3RS,4SR}—3—i{3,4-Dichlom-»ben:zyi)—methyi—aminﬁ}~4—phenyl—pyrro]idinw1~y1}-=(4~

methanesulfonyi-piperazin-i-yl}-methanone



- Aldehyde: 4-Imidazol-1-yl-benzaldehyde (commercially available), 15 ES-MS mile: 523.5 (M+H+),
Example 16 R3RS,4SR)-3-[(2-Fluoro-4-trifluoromethyl-benzyl)-methyl-aminol-4-phenyl-pyrrolidin-1-
. Y1}-(4-methanesulfonyl-piperazin-1-y1)-methanone WO 2010/060703PCT/EP2009/064031 -47-

Reductive anigatinpseearding to general procedure I1: - Pyrro lid inc integrpedigigs 4z Met hanesutfo
ny E-p ip crazin-I-y1)-((3 R S,4SR)-3-methylamino-4- phenyl-pyrrolidin-lI-y1l)-methanonc (X1I-1), 5 -
Aldehyde: 2-Fluoro-4-trifluoromethyl-benzaldchyde-¢€e mercia y available), ES-MS m/e: 543.3
Example 17 {(3RS,4SR)-3-R3-Fluoro-4-trifluoromethyl-benzy1)-methyl-aminol-4-phenyl-pyrrolidin-1-
y11-(4-methanesulfonyl-piperazin-1-y1)-methanone F F 10 /Reductive amination according to general
procedure lll: Pyrrolidinc intermediate: (4-Methagesulfo iperazin-I-y1)-((3RS,45R)-3-methyla no-4-
phenyl-pyrrolidin-lI-y1l)-methanone (X11-1). Y

N
[/\N/go
O
W N\)
s/

N

Reductive amination according to general procedure HI:
- Pyrrolidine imtermediate: (4-Methanesulfonyl-piperazin-1-yI)-((3RS,48R)-3-methylamino-4-
phenyl-pyrrolidin- 1-yl)-methanone (XF3-1),
5 - Aldehyde: 3.4-Dichloro-benzaldehyde (commercially avaiiable),
ES-MS m/e: 525.3 (M+H).

Example 7
{(3R5,45R})-3-[(4-Chloro-3-triflucromethyi-benzyl)-methyl-amino| -4-phenyl-pyrrolidin-1-

yli-{4-methanesulfonyl-piperazin-1-vl)-methanone

o 3
~

N

A

Y
SN
e A\

O

O

10

Reductive amination according to general procedure III:
- Pyrrolidine intermediate: (4-Methanesutfonyl-piperazin-1-yl)-((3RS$,48R)-3~-methylamino-4-
phenyl-pyrrolidin-1-yi)-methanone (Xki-1),
- Aldehyde: 4-Chloro-3-trifluotomethyl-benzaldehyde (commercially available),
15 ES-MS m/e: 593.4 (M+H),

Example 8
{(3RS,45R)-3-{(5-Chloro-2-fluoro-benzyly-methyl-amine]-4-phenyl-pyrrolidin-1-y1}-(4-

methanesulfonyl-piperazin-1-vl)-methanone



Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commermally available), 15 ES-MS m/e: 543.5
(M-41"). Example 18
R3RS,4SR)-3-(Benzyl-methyl-amino)-4-phenyl-pyrrolidin-1-y1]-(4-methanesulfortyl-
piperazin-1-ydpraatsane WO 2010/060703PCT/EP2009/064031 -48- Redustvesamination
according to general procedure 11L Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin- y
)4(3RS,4SR)-3-methylamino-4- phenyl-pyn-olidin-11)-methanone (XII-1). 5 - Aldehyde: benzaldehyde
(commercially available), ES-MS m/e: 457.5 (M-I11). Ex%rnple 19
{(3SRARS)-3-(4-Chloro-phenyl)-4-[(3,4-dichloro-benzyl)-methyl-aminol-pyrrolidin-I-y1}-
(4-methanesulfonyl-piperazin-1-y1)-methanon eductive amination according to general procedure
[ll: - Pyrrolidine intermediate: [(3SMRS)-3-(4-Chleyo-ph 4-methylamino-py olid-y111-(4-
methanesulfonyl-piperazin-1-y1)-methanone (XII- 2

[\ /N
/S\\
o]
Reductive amination according to general procedure 111
- Pyrrolidine mtermediate: (4-Methanesulfonyl-piperazin-1-y)-((3RS,4SR}-3-methylamino-4-
phenyl-pyrrolidin-1-yi}-methanone (X1i-1),

wh

- Aldehyde: 5nChloi‘o—Z-ﬁuoro-benzaldchyde {commercially available),
ES-MS m/e: 5433 (M+H™).

Example ¢
(4-Methanesulfonyl-piperazin-1-yD)-{(3RS,4SR)-3-[(Z-methoxy-5-trifluoromethoxy-benzyl)-

methyl-amino-4-phenyl-pyrrolidin-1-yl}-methanone

N/go
o [

~ S\\
]

10

Reductive amination according to general procedure 11
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yD)-({3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl}-methanone (XI1-1),
- Aldchyde: 2-Methoxy-5-trifluoromethoxy-benzaldehyde (commercially available),
15 ES-MS m/e: 571.3 (M+H").

Example 16
{(3RS,45R)-3-[(4-Fluore-3-trifluoromethyl-benzyl)-methyl-amino]-4-phenyi-pyrrofidin-1-

vi}-(4-methanesulfonyl-piperazin-1-yl}-methanone



- Aldehyde: 3,4-Dichloro-benzaldehyde (commercially available), 15 ES-MS m/c: 561.1 (M3-if).
Example 20 {(3SR,4RS)-3-(4-Chloro-phenyl)-4-[(4-ehloro-3-trifluoromethyl-benzy1)-methyl-amino]-
pyrrolidin-lI-y11-(4-methanesulfonyl-piperazin-1-y1)-methanone WO

2010/060703RC 1#EHR20M9/064031 -49- Reductive ammat on according topganeraleprrgeesure If: -
Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phcny1)-4-methylao-p olidin-I-y1]-(4- met hanesu
Ifonyl-piperazin-l-y1)-methanone (XII-2), - Aldehyde##4-Chloro-3-trifluoromethyl-benzaidehyde
(commercially available), ES-MS m/c: 593.81 (M+FE). ExameIe 21
{(3SR,4RS)-3-(4-Chloro-pheny1)-4-1methyl-(4-trifluoro nety lfoengl)-aminoppyrrolidin-I-
y11-(4-methanesulfonyl-piperazin-1-y1)-met ne, 10 'g iVe aminat on according to general

Reductive amination according to gencral procedure HI:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yh)-((3RS,4SR}-3-methylamine-4-
phenyl-pyrrolidin-1-yl)-methanone (X1¥-1),

LA

- Aldehyde: 4-Fluoro-3-trifiuoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 543.3 (M+H").

Example 11
{(3RSA5R}-3-[(2-Chloro-5-triffuoromethyl-benzyl)-methyl-amino|-4-phenvi-pyrrolidin-1-

yi}-(4-methanesuifonyl-piperazin-1-yl)-methancne

10 o
Reductive amination according to general procedure Iit:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yh-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-13,
- Aldehyde: 2-Chioro-5-trifluoromethyl-benzaldehyde (commercially available),
[5  ES-MS mv/e: 559.3 (M+H").

Example 12
{{3RS,45R)-3-|(4-Fluoro-3-methoxy-benzyl)-methyl-amine]-4-phenyvi-pyrrolidin-1-yI}-(4-

methanesulfonyl-piperazin-1-vi)-methanone



methanesulfonyl-piperazin-l-yl)-methanone (X 11-2), Aldehyde: 4-Trifluoromethyl-benzaldehyde
(commercially available). 15 ES-MS m/e: 559.3 (MHI-F). Example 22
PSR,4RS)-3-(4-Chloro-pheny1)-4-H4-fluoro-benzyl)-methyl-aminokpyrrolidin-l-y1}-(4-
methanesuliorylspiperazia-1-y1)-methanone WO 2010/060703PCT/EP20@2%06403k s4Reductive
amination according to general procedure llI: - Pyrrolidine intermediate:
[(3SR.4RS)-3-(4-Chloro-phenyl)-4-methyl methanesdifonyl-piperazin-l-y1)-methanone (X11-2), -
Aldehyde: 4-Fluoro-benzaldehyde (commercially available), IFES-MS m/c: 509.2(M+1-1). Example 23
R3RS,4SR)-3-1(4-Chloro-benzyl)-methyl-aminoi-4-(4-ehlerg-phenyl)-pyrrolidin-1-y11-(4-
methanesulfonyl-piperazin-1-y1)-methanone @O \ ‘@O\

/\N/l%o

Reductive amination according to general procedure 1I:
~ Pyriohdine intermediate; {(4-Methanesuifonyl-piperazin-1-yD)-((3RS,48R }-3-methylamino-4-
phenyl-pyrrolidin- | -yl)-methanone (X¥1-1),
5 - Aldehyde: 4-Fluoro-3-methoxy-benzaldehyde (commercially available),
ES-MS m/e: 505.3 (M+H™).

Example 13
(4-Methanesulfonyl-piperazin-1-yD-{(3RS,45R)-3-[methyl-(3-trifluoromethoxy-benzyl)-

amino|-4-phenyl-pyrrolidin-i-yl}-methanone
O S0
[ N X
g
M

A

[/\N o
N
A

O

10

Reductive amination according to general procedure 111
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-y[)-((3RS,4SR)}-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (X1E-1),
- Aldehyde: 3-Trifluoromethoxy-benzaldehyde (commercially available),
I5  ES-MS m/e: 541.4 (M+H"),

Example 14
(4-Methanesulonyl-piperazin-1-yI- { 3RS 4SR)-3-[methyl-(4-thisphen-2-yi-benzyi)-amino]-

4-phenyl-pyrrolidin-1-yl}-methanone



Reductive ami ation according to general procedure Ill: - Pyrrolidine intermediate:
[(3SR.,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrro d 1-yl]-(4-
methanesulfonyl-piperazin-l-yl)-methanone (XII-2), - Aldehyde: 4-ehloro-benzaldehyde (commercially
available), 15#&Smnre: 525.3 (m-rn. Example 24 POT/EPI008/064031
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-Imethy/-(4-trifluoromethoxy-benz-y1)-aminol-
pyrrolidM-1-ylk4-methanesulfonyl-piperazin-l-y1)-méthamme WO 2010/060703PCT/EP2009/064031
-51- Reductive amination according to general procedure llI: - Pyrrolidine intermediate:
R3SR,4RS)-3(4-Chloro-pheny0-4-methylan o-pyrrolidii -y1){4=
methanesulfonyl-piperazin-l-yl)-methanone 5 - Aldehyde; 4-Ttifluoromethoxy-benzaldehyde
(commercial available), ES-MS m/e: 575.3 (M-{{11). Example 25
{(BSR,4RS)-3-(4-ChIoro-phenyl)-4-[(4-diquothd§ zy1)-methyl-aminoi-pyrrolidin1-y11-(4-meth
anesulfonyl-piperazin-1-y1)-methanone 10

N/KO
5 [

W N
5
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O

Reductive amination according to general procedure 111
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yD)-((3RS,48R }-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (X¥1-1},
5 - Aldehyde: 4-Thiophen-2-yl-benzaldehyde (commercially available),
ES-MS m/e: 539.4 (M+H").

Example 15
{(3RS45R)-3-[(4-Imidazol-1-yl-benzyl)-methyl-amine]-4-phenvi-pyrrolidin-1-yi}-(4-

methanesulfonyl-piperazin-i-yl}-methanone

o
.

M
,/\N/KO
.
/S\\
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Reductive amination according to general procedure TH:
- Pyrrolidine mtermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)}-3-methylamino-4-
phenyl-pyrrolidin-1-yl-methanone (XIE-1),
- Aldehyde: 4-Imidazol-1-yl-benzaldehyde (commercially available),
15 ES-MS m/e: 523.5 (M+H™),

Example 16
{(3R5,45R)-3-[(2-Fluore-4-triflnoromethyl-benzyl)-methyvl-amino|-4-phenvl-pyrrolidin-1-

vii-{4-methanesulfonyl-piperazin-1-yl)-methanone



Reductive amination according to general procedure IlI: - PyrTolidine intermediate
[(3SR,4R5)-3-(4-Chloro-phenyl)-4-methylao pyrrolidin-I-y111-(4-
methanesulfonyl-piperazin-l-y1l)-methanone (X11-2), - Aldehyde: 4-Difluoromethoxy-benzaldehyde
(commerciallyavaitableypi5 ES-MS m/e: 557.1 (M-cl-I). ExamplerdPnsa031
4-({k3RS,4SR)-4-(4-Chloro-phenyl)-1-0-me(hanesulfonyl-piperazine-I-carbonyl)-
pyrrolidin-3-ylj-methyl-aminol-methyl)-benzonitrile W6 2010/060703PCT/E1'2009/064031 0 Reductive

amination according to general procedure lll. - Pyrrolidinc mtermedlate
[(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino- pyrrolldln ik II -(4-
methanesulfonyl-piperazin-1-0-methanone (X , 5-Al &: 4-Formyl-benzonitrile (commercially
available), ES-MS m/e: 516.3 (m-run. Exampl

1(3RS,4SR)-3-(Biphenyl-4-vimethyl-methyl-am “ehlaro-pheny1l)-pyrrolidin-I-yll-
(4-methanesulfonyl-piperazin-I-yl)-methanone 10 ductlve amination according to general
procedure llI: - Pyrrolidine intermediate:

R3SR,4RS)-3-(4-Chloro-phenyl)-4- methylamrrf\pf/lf?@hdln 1-y1]-(4-

methanesulfonyl-piperazin-I-y1)- methanone ()(
O

Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: (4-Methanesulfonyi-piperazin-1-yh-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XI1-1),
5 -~ Aldehyde: 2-Fluoro-4-trifluoromethyi-benzaldehyde (commercially available),
ES-MS m/e: 5433 (M+H),

Example 17
{{3RS,4SR}-3-{(3-Fluoro-4-trifluoro methyl-benzyl)-methyl-aminoj-4-phenyl-pyrrolidin-1-

yli-(4-methanesulfonyl-piperazin-i-yl-methanone
F. F
:
7N F
O Q
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Reductive amination according to general procedure 11
- Pyrrohdine intermediate: (4-Methanesulfonyl-piperazin-1-yh-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl}-methanone (XII-1),
- Aldehyde: 3-Fluoro-4-trifluoromethyi-benzaldehyde (commerciaily available),
15 ES-MS m/e: 543.5 (M+H").

Exampie 18
[(3RS,45R)-3-(Benzyl-methyl-amino)-4-phenvl-pyrrolidin-1 -yij-(4-methanesuifonyl-

piperazin-I-vi}-methanone



- Aldehyde: Biphenyl-4-carbaldehyde (commercially available), 15 ES-MS m/e: 567.4 (M+H7).
Example 28 03SR,4RS)-3-(4-Chloro-phenyl)-4-{methyl-[4-(.],1.2,2-tetrafluoro-ethoxy)-benzyll-amino}-
pyrrolidin-1-y1)-(4-methanesulfonyl-piperazin-1-y1)-methanone WO
2010/060703PCT/BR2OBI/064031 -53- Reduct ve amination according togeneredgresedure Il
Pyrrolidinc intermediate: [(3SR,4RS)-3(4-Chloro-pheny1)-4-methylamino-p1-y11-(4-
methanesulfonyl-piperazin- | -yl)-methanone (XII-Zj‘,&' Aldehyde:
4-(1,1,2,2-Tetrafluoro-ethoxy)-benzaldehyde (commercially available), ES-MS rn/e: 607.3 (MH-H).
Example 29 R3RS,4SR)-3-[(4-Chloro-3-fluoro- y1)-m -amino]-4-(4-ehloro-phenyl)-pyrrolidin-
1-ylj-(4-methanesulfonyl-piperazin-1-y1)-meth e CJ 1
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Reductive amnation according to general procedure 111
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yD-((3RS,45R)-3-methylamino-4-
phenyl-pyrrohidin- 1-yi}-methanone (XI1-1),
5 - Aldehyde: benzaldehyde (commercially availabie),
ES-MS m/e: 457.5 (M+H").

Example 19
{(3SRARS)-3-(4-Chloro-phenyl)-4-[(3,4-dickloro-benzyh-methyl-amino |-pyrrolidin-1-yB -

{4-methanesulfonyl-piperazin-1-yl)-methanone

!
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Reductive amination according to general procedure 11
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-y13-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2},
- Aldehyde: 3, 4-Dichloro-benzaldehyde (commercially available),

15 ES-MS m/e: 561.1 (M+H").

Example 20
{(35R, 4R 5)-3-(4-Chloro-pheayD-4-[(4-chloro-3-triffuoromethyl-benzyl-methyl-amino]-

pyrrafidin-1-yh}-(4-methanesulfonyl-piperazin-1-vi)-methanone



Reductive ammat ion according to general procedure lll: - Pyrrolidinc intermediate:
[(3SR,4RS)-3-(4-Chloro-pheny1)-4-methytamino-pyrrolidi -1-y1]-(4- methanesulfonykpiperazin- |
-yD)-methanone (XU-2), - Aldehyde: 4-Chloro-3-fluoro-benzaldehyde (commerciallyavailable), 15
ES-MS m/c: $43 A 1sd7a}. Example 30 PCT/EP2009/064031
{(3SRARS)-3-(4-Chloro-phenyl)-4-[(3-11uoro-4-trifluoromethyl-bertiy1)-methyl-aminol-
pyrrolidin-l-y1}-(4-methanesulfonyl-piperazin-1-y1)-th&thanone WO 2010/060703PCT/EP2009/064031
-54- Reductive amination according to general procedure Ill: Pyrrolidine intermediate:
[(3SR4RS)-3-(4-Chloro-pheny1)-4-methyla no-p olidin-I-y11- i
methanesulfonyl-piperazin-l-yl)-methanone ?22}11-2), - Al de:

3-Fluoro-4-trifluoromethyl-benzal4dehyde (co ially a ble), ES-MS m/c: 577.3 (M-E1-1).
Example 31 R3SR,4RS)-3-(3,4-Diehloro-phenyT)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-metliyl-aminol-
pyrrolidinThylk4-methanesulfonyl-piperazin-1-y1)-methanone
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Reductive amination according to general procedure IIT:
- Pyrrolidine intermediate: {(38R,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1 ~y1]-(4-

methanesulfonyl-piperazin-1-yl)-methanone (¥15-2),

LA

- Aldehyde: 4-Chloro-3-trifluoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 593.81 (M+H").

Example 21
{(3SR4RS8»3-{4-C hiom—phenyl)~4~{methyi»—(é&-triﬂuommethy!—benzyi}~amin0}-upyrmlidin—iw

yi{-(4-methanesulfonyl-piperazin-1-yl)-methanone

!
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Reductive amination according to general procedure 111
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin- 1 -yl]-(4-
methanesulfonyi-piperazin-1-yl)-methanone (XII-2),
- Aldehyde: 4-Trifuoromethyl-benzaldehyde (commercially available)
13 ES-MS mv/e: 559.3 (M+H),

Example 22
{3 SR,4RS)—3—(4-ChIm‘0~pheny])—é&-{(4~ﬂﬂ0ro-benzy})—methyi-amim}~pyrr0ﬁdiu~1-yﬁ}-(4—

methanesulfonyl-piperazin-1-yI)-methanone



FF Reductive ammation according to general procedure Ill: Pyrrolidine intermediate:
[(35R,4RS)-3-(3.4-Dichloro-phenyl)-4-methylao-pyrrolidin- 1 -y1]-
(4-methanesulfonyl-piperazin-1-y1)-methanone (X11-3). Aldehyde:
3-Fluoro-4-trifkuprorerethyisbenzaldehyde (commercially available), 15 ES-M&aiei&ldkd{MAW).
Example 32 [(BRS.4SR)-3-[(3,4-Diehlore-benzyl)-methyl-aminol-4-(3,4-diellloro-phenyl)-pyrrolidin-1-
y1]-(4-methanesulfonyl-piperazin-1-y1)-methamme O 2010/060703PCT/EP2009/064031 -55- ClI
Red ctlve a ination according to general procedure
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Reductive amination according to general procedure H1:

- Pyrrolidme intermediate: [(3SR,4R8)-3-(4-Chloro-phenyty-4-methylamino-pyrrolidin- I -yl1}-(4-
methanesulfonyl-piperazin-1-yl)-methanone (X1i-2),

5 - Aldehyde: 4-Fluoro-benzaldehyde (commercially available),
ES-MS m/e: 509.2(M+H™.
Example 23
[(3R5,45R}-3-{(4-Chloro-benzyl)-methyl-amine]-4-(4-chloro-phenyh-pyrrolidin- 1 -yij-(4-
methanesulfonyl-piperazin-1-ylj-methanone
cl
Cl
0,2
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Reductive amination according to general procedure i
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl}-(4-
methanesulfonyl-piperazin-1-yl}-methanone {X1I-2),
- Aldehyde: 4-chloro-benzaldehyde (commercially availabie),
15 ES-MSm/e: 525.3 (M+H.

Example 24
{{3SR,4RS)-3-(4-Chioro-phenyl)-4-[methyl-(4-trifluoromethoxy-benzyi)-amino]-

pyrrolidin-i-yl}-(4-methanesulfonyl-piperazin-1-y)-methancne



- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylam o-p
olidin-I-yli(4-methancsulfonyl-piperazin-I-y0-methanone (XII-3), - Aldehyde: 3,4-Dichloro-benzaldehyde
(commercially available), ES-MS m/c: 595.2 (M-1-111. Example 33

R3RS,4SR)-3xihGhtaioebenzy1)-rnethyl-aminol-4-(3,4-dichloro-pheny 1) - pyrralicigisboyifs :
(4-methanesulfonyl-piperazin-1-yl)-methanone Cl 10 Reductive ammation according to general
procedure Il - Pyrrotidine intermediate: [(S3SR,4RS}<3-(3.4-Dichloro-phenyl)-4-methylamino-p
olidin-1-y1]- (4-methanesulfonyl-piperazin-1-y1)-methanone (XII-3), - Aldehyde: 4-Chloro-benzaldehyde

F

(commercially available), 15 ES-MS m/e: 561.1 (M)-1-1"). Eg@fmfple 34
4-GR3RS,4SR)-4-(3,4-DichIoro-phenyl)-l-@l-methanes ghyk-piperazine-l-earbonyl)-

pyrrolidin-3-ylpmethyl-aminol-methyl)-benzo WO 2010/060703PCT/EP2009/064031 -56-
N
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Reductive amination according to general procedure I1I:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yi]-(4-
methanesulfonyl-piperazin-1-yl}-methanone (XEi-2),
5 - Aldchyde: 4-Trifluoromethoxy-benzaldehyde (commercially available),
ES-MS m/e: 575.3 (M+H),

Example 25
{(3SR4RS)-3-(4-Chloro-phenyi)-4-[(4-difluoromethoxy-benzyl-methyl-amine] -pyrroldin-

1-yl}-(4-methanesuifonyl-piperazin-1-yh)-methanone

10

Reductive amination according to general procedure 111:
- Pyrrolidine intermediate: [(3SR,4RS}-3+(4-Chloro-phenyl}-4-methylamino-pyrrolidin-1-ylj-(4-
methanesulfonyl-piperazin-1-yl)-methanone (X1-2),
- Aldehyde: 4-Difluoromethoxy-benzaldehyde (commercially available),
13 ES-MS m/e: 557.1 (M+H"M.

Example 26
4-{{ [(3RS,A@SR)—%—(4—Chlor0~pheny§}~l-(4—methanesulfonyiwpipemzine—E-cag’bonyl)-

pyrrolidin-3-ylj-methyl-amino}-methyl)-benzonitriie



Reductive ammation according to general procedure llI: - Pyrro lid inc intermediate: [ (3S R,4
RS)-3-(3.4-Dic hlo ro-phenyl)-4 ethyl amino-p o lid in 1- y11- (4-methanesulfonyt-piperazin-.|
-y1)-methanone (XII-3), 5 - Aldehyde: 4-Formykbenzonitrile (commercially available), ES-MS m/e:
550.3 (M-FI- W foxawepies 35 PCT/EP2009/064031
1[4-G(3RS,4SR)-4-(3,4-Diehloro-phenyl)-1-(4-methanesulfonyl-piperazine- carbonyl)-
pyrrolidin-3-yll-methyl-aminol-methyll-phenyll-ethanéfe 10 0 Reductive amination according to
general procedure llI: - Pyrrolidine intermediate:
[(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4=methylamino-pyrrolidi
(4-methanesuIfonyl-piperazin-l-yl)-methancﬁ@lI-3), -

Ii-yl]-
hyde: 4-Acetyl-benzaldehyde

(commercially available), 15 ES-MS in/c: 567.

{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3,4-difftioro-penzyl)-methyl-aminol-pyreolidin-1-

y11-(4-methanesulfonyl-piperazin-1-yl)-methanone WO 2010/06070PCT/EP2009/064031
N
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Reductive amination according to general procedure T
- Pyrrolidine intermediate: [{(3SR 4R5)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yi}-(4-
methanesulfonyl-piperazin-1-vl)-methanone (XIE-2),
5 - Aldehyde: 4-Formyl-benzonitrile (commercially available),
ES-MS m/e: 516.3 (M+H").

Example 27
[(3RS5,45R)-3-(Biphenyl-4-vimethyvi-methyl-amin 0)-4-(4-chloro-phenylj-pyrrolidin-1-yl}-

{4-methanesulfonyl-piperazin-1-yl)-methanone

.
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Reductive amination according to general procedure II1:
- Pyrrolidine intermediate: [(35R,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yi]-{4-
methanesulfonyl-piperazin-i -yl)-methanone (X§i-2),
- Aldehyde: Biphenyl-4-carbaldehyde (commercially available),

15 ES-MS m/e: 567.4 (M+H").

Example 28
((35R,4RS5})-3-(4-Chloro-phenylj-4-{methyl-[4-(1,1,2,2-tetrafiuo ro-ethoxy)-benzyij-amino}-

pyrrolidin-1-yi}-(4-methanesulfonyi-piperazin-1-yI)-methanone



-57- Reductive amination according to general procedure HI: - Pyn-olidinc intermediate:
R3SRARS)-343,4-Dichloro-phenyl)-4-methyla no-pyrrolidin-I
(4-methancsulfonyl-piperazin-1-y1)-methanone 5 - Aldehyde: 3,4-Difluoro-benzatclehyde
(commerciallywavailabte)ysES-MS rn/c: 561.3 (M+1-). Example 37 POT/EP2009/064031
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-1(2,3-dihydro-benzofuran-6-ylmethylymethyl-
amirml-pyrrolidin-I-yll-(4-methanesulfonyl-piperazin=33yl)-methanone 10 Reductive aminat on
according to general procedure lll: - Pyrrolidine mtermedlate
[(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4- methylamlno pyrrolidinsyl]-

(4-methanesulfonyl-piperazin-1-y1)- methano@%ll 3),

2,3-Dihydro-benzofuran-6-carbaldehyde (co rcially
Example 38 {(3SR,4RS)-3-(3,4-Diehloro-phenyl}-4-{3-fluoro-5-trifluoromethyl-benzy1)-methyl-aminol-
pyrrolidin-l-yll-(4-methanesulfonyl-piperazin-1-y1)-methanone WO 2010/060703PCT/EP2009/064031
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Reductive amination according to general procedure I:

~ Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chioro-pheny!)-4-methylamino-pyrrolidin-1-yEj-(4-

methanesulfonyl-piperazin-I-yl)-methanone (Xi3-2),

5 - Aldchyde: 4-(1,1,2,2-Tetrafluoro-ethoxy)-benzaldehyde (commercially availabie),
ES-MS m/e: 607.3 (M+H ).
Example 29
[{(3RS,4SR)-3-[(4-Chioro-3-fluoro-benzyl)-methyl-amino] -4-(4-chloro-phenyl-pyrrolidin-
1-yl}-(4-methanesulfenyl-piperazin-i-yl)-methanone
of
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Reductive amination according to general procedure I11;
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chioro-pheny!)-4-methylamino-pyrrolidin-1-yi]-(4-
methanesulfonyi-piperazin-1-yl)-methanone (X¥1-2),
- Aldehyde: 4-Chloro-3-fluoro-benzaldehyde (commerciaily available),
15 ES-MS m/e: 543.2 (M+H).

Example 36
{(3SR4RS)-3-(4-Chioro-phenyl)-4-](3-flucro-4-triflucro methyl-benzyl)-methyl-amino]-

pyrrofidin-1-yl}-(4-methanesulfonyi-piperazin-1-yl)-methanone



-58- Reductive amination according to general procedure Ill: Pyrrolidine intermediate: [(3SR,4RS
)-3-(3,4-Dichloro-phenyl)-4-methylan no-pyrrolidin- -yl]-
(4-methanesulfonyl-piperazin-1-y1)-methanone (XII-3), Aldehyde:
3-Fluoro-5-trifligbromethydsbenzaldehyde (commercially available), ES-MS pares®idodlotizill-).
Example 39 I(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-1(3,5-difluoro-benzy1)-methyl-aminol-pyrrolidin-I-
y11-(4-methanesulfonyl-piperazin-l-y1)-methanone - Reductive amination according to general
procedure llI: - Pyrrolidine intermediate: R3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-methylamino-p (4-met
hanes ulfo nyl-p ip erazin-)-y1)-metha none (XII-3), - Aldehydg: 3,5-Difluoro-benzaldehyde
(commercially available), 15 ES-MS m/c: 56iA-1'). ple 40

O

{(3SR,4RS)-3-(3,4-Diehloro-pheny0-4-1(4-ethyl-benry1)- yT—aminoI-pyrroIidin-l-yll-(4-
methanesulfonyl-piperazin-I-y1l)-methanone ZLQJKD 60703PCT/EP2009/064031
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Reductive amination according to general procedure I

- Pyrrolidine intermediate: [(3SR,4RS}-3-(4-Chioro-phenyl)-4~methylamino-pyrrolidin- 1 -yi}-(4-
methanesulfonyl-piperazin- i -yl)-methanone (XI3-2),

h

- Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 577.3 (M+H").

Example 31
{(3SRARS)-3-(3,4-Dichlero-phenyl-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolfidin-1-yi}-(4-methanesulfonyl-piperazin-1-yl)-methancne
F
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Reductive amination according to general procedure II:
- Pyrrolidine intermediate: [(38R,4RS)-3-(3.4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yi3-
(4-methanesulfonyi-piperazin-1-yl)-methancone (XI3-3).
- Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available},
15 ES-MS m/e: 611.2 (M+HY).

Fxample 32
[(3RS,45R)-3-[(3,4-Dichiere-benzyl-methyl-amine|-4-(3,4-dichloro-phenyi}-pyrrolidin-1-

vl]-(4-methanesulfonyl-piperazin-1-yl-methanone



Reductive amination according to general procedure Pyrrolidine intermediate:
[(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methyla (4-incrhanesulfonyl-piperazin-1-y1)-methanone (X11-3),
5 - Aldehyde: 4-Ethyl-benzatdchyde (commercially available), ES-MS m/e: 553.2 (M+1-1-). Example
41 1(3SR,AR8B34B/d@Dighloro-phenyl)-44(3,4-dimethyl-benzyl)-methyl-arainairpyrsakicin: 1 -
y11-(4-methanesulfonyl-piperazin-1-y1)-methanone 10 Reductive amination according to general
procedure - Pyrrolidine intermediate: [(SSR,4RS)-3'—?§21-DichIoro-phenyl)-4-methylamino-pyrro dm
1-ylk (4-met hanesulfonyl-piperazin- | -yl)-methanone (X11-3), - Aldehyde:

3,4-Dimethyi-benzaldehyde (commercially a¢ailable), 15 EFSMS mie: 553.2 (MAT). Example 42
{(BSR,4RS)-3-(3,4-DiehIoro-phenyl)-4-1(45i§§§0yl-\be -Methyl-aminol-pyrrolidin-1-
harern

e

y11-(4-methanesulfonyl-piperazin-1-y1)-met
[
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Reductive amination according to general procedure 1H:
~ Pyrrolidine intermediate: [(3SR,4RS)-3+(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
{4-methanesulfonyl-piperazin- 1 -yl)-methanone (X1§-3),

5 - Aldehyde: 3,4-Dichloro-benzaldehyde (commercially avaiiable),
ES-MS m/e: 595.2 (M+H").
Example 33
[(3RS.45R)-3-[(4-Chloro-benzyl}-methyl-amino}-4-(3,4-dichloro-phenyD-pyrrolidin-1-vl]-
{4-methanesuifonyl-piperazin-1-vl}-methanone
Ci
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Reductive amination according to general procedure II:
- Pyrrolidine intermediate: [(3SR,4RS)-3~(3,4-Dichloro~phenyl)-4-methylamine-pyrrolidin-1-vl}-
(4-methanesulfonyl-piperazin-1-yl)}-methanone (XI3-3),
- Aldehyde: 4-Chloro-benzaldehyde (commercially available),
15 ES-MS m/e: 561.1 (M+H™).

Example 34
4-({{(3R8,48R)-4~(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-

pyrrofidin-3-yl-methyl-amino}-methvl-benzonitrile



WO 2010/060703PCT/EP2009/064031 -60- Reductive aminat on according to general procedure lll: -
Pyrrolidine intermediate: [(3SR,4RS )-3-(3,4-Dichloro-phenyl)-4-methylamino-rolidin- |
(4-methanesulfonyl-piperazin-I-y0-methanone (XI1-3), 5 - Aldehyde: 4-isopropyl-benzaldehyde
(commerciallyavailabl@ypsES-MS m/e: 567.3 (M+I-F Example 43 POT/EP009/064031
R3SR,4RS)-343,4-Diehloro-phenyl)-4-[(4-fluoro-3-methyl-benzy1)-methyl-amino]-
pyrrolidin-1.111-(4-methanesulfonyl-piperazin-l-yl)-ri&thanone 10 Reductive amination according to
general procedure lll: Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyP-4-methy[am o-p
olidin-l-y1]- (4-methanesulfonyl-piperazin-1-y1)-methanone (X41-3). Aldehyde:
4-Fluoro-3-methyl-benzaldehyde (commercially available ES-MS m/e: 557.2 (MiLI-F ). Example 44
{(SSR,4RS)-3-(3,4-Dichloro-phenyl)-4-1(4-ger\zyl) thyl-aminol-pyrrolidin-1-yll-

[N

~

N

NAO
e
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Reductive amimation according to general procedure 11
- Pyrrolidine intermediate: [(35R,4RS)-3-(3.4-Dichiore-phenyl)-4-methylamino-pyrrolidin-1-y1]-
(4-methanesulfonyl-piperazin-1-yl}-methanone (XII-3),
3 - Aldehyde: 4-Formyl-benzonitrile (commercially available),
ES-MS m/e: 550.3 (M+H ).

Example 35
1-14-({[(3RS45R)-4-(3 4-Dichloro-phenyl})-1-(4-methanesulfonyl-piperazine-1-carbonyl-

pyrrolidin-3-yll-methyl-amine}-methyl}-phenvl}-ethanone

!
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Reductive amination according to general procedure 111:

- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichioro-phenyl)-4-methylamino-pyrrolidin- 1-y1}-
(4-methanesulfonyl-piperazin- 1 -yl)}-methanone (X13-3),
- Aldehyde: 4-Acetyl-benzaldehyde (commercially available),

15 ES-MS m/e: 567.3 (M+H").

¥zample 36
{(35R,4RS)-3(3,4-Dichlore-phenyl}-4-[(3.4-difluoro-benzyl)-methyl-aminol-pyrrolidin-1-

vi-(4-methanesulfonyl-piperazin-1-y}-methanone



(4-methanesulfonyl-piperazin-1-y1)-methanone WO 2010/060703PCT/EP2009/064031 -61-
Reductive amthation according to general procedure 1l - Pyrrolidine intermediate:
R3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrro dm -yl]-
(4-methanesuiforgispigenazin-1-yl)-methanone (XII-3), 5 - Aldehyde: 4-Ethpgyfensaidahyde
(commercially available), ES-MS rrile: 559.2 (M-1-1-). Example 45
{(BSR,4RS)-3-(3,4-Diehloro-phenyl)-4-1(4-dimethyﬁi’mino-benzyl)--methyl-aminoI-
pyrrolidin-I-y11-(4-methanesulfonyl-piperazin-I-yl)-methanone N - 10 Reductive amination according

to general procedure 1l - Pyrrolidinc intermedjate:
[(BSR,4RS)-3-(3,4-DichIoro-phenyl)-4-meth§%ﬁ?o-p{ 1—
(4-methancsuIfonyl-piperazin-l-yI)-methan%n 11-3)y—Aldehyde: 4-Dimethylamino-berizaldehyde
(commercially available), 15 ES-MS m/e: 568.2 (MFH'"). Example 46

N/Lo
Qi

/ s\\
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Reductive amination according to general procedure IIT:
- Pyrrolidine intermediate: [(35R.4RS)-3-3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin- ] -y[]-
{4-methanesulfonyl-piperazin-1-yl}-methanone (X-3),
5 - Aldehyde: 3,4-Difluoro-benzaldehyde (commercially available),
ES-MS m/e: 561.3 (M+H"),

Example 37
{(38R,4RS)-3-(3,4-Dichloro-phenyl)-4- [(Z.3~-dihydro-benzofuran-6-yimethyi)-methyi-

aminol-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
e '
L S
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Reductive amination according to general procedure 11
- Pyrrolidine intermediate: [(38R,4RS)-3-(3,4-Dichioro-phenyl)-4-methylamino-pyrrolidin-1-v1}-
(4-methanesulfonyl-piperazin-1-yl)-methanone (X¥1-3),
- Aldehyde: 2,3-Dihydro-benzofuran-6-carbaldehyde (commercially available),
15 ES-MS m/e: 567.3 (M+H"),

Example 38
{(3SR,4RS)-3-(3,4-Dichlore-phenyl-4-|(3-fluoro-5-triftucremethyl-benzyl)-methyl-amino]-

pyrrelidin-1-yi}-(4-methanesulfonyl-piperazin-1-yl)-methanone



{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(11-1,-indol-5-ylmethyl)-methyl-aminol-pyrrolidin-1-
y11-(4-methanesulfonyl-piperazin-4-y1)-methanone WO 2010/060703PCT/EP2009/064031
Reductive amination according to general. procedure lll: - Pyrrolidine intermediate:
[(BSMRS)-3-t8¢zighdoras phenyl)-4-methy (4-methanesuLfonyl-piperazin-gadsnptiadene 5 -
Aldehyde: 1H-Indole-5-carbaldehyde (commercially available), ES-MS mie: 564.4 (WitFl). o-pyrro lid
in-1 Example 47 -58-
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(1H-indo1-6-ylmethy))-methyl-amino]pyrrolidin-1-
y11-(4-methanesulfonyi-piperazin-1-yl)-methanone 10 Reductive amination according to general
procedure - Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyn-o ci -I-yl]-
(4-rnethanesutfonyl-piperazin- | -yl)- methanll C\S) @ yde: | H-Indole-6-carbaldchyde
(commercially a va able), 15 ES-MS role: 5644 +1& /

\\ N
/\\
Q

Reductive amination according to general procedure I
- Pyrrolidine intermediate: [( 35R,4RS)-3-(3,4-Dichloro~phenyl)-4-methylamino-pyrrolidin-1-yi]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XI1-3),

5 - Aldehyde: 3-Fluoro-5-triftuoromethyl-benzaldehyde (commercially availabie),
ES-MS m/e: 611.2 (M+H ).
Example 39
{(3SR,4RS)—3~(3,4—D§chiommg}henyl)-4-i(3,S—Qiflu0m~henzy§)—meth_;v§—amin0}—g}yrmiidin-ia
yI}-(4-methanesulfonyl-piperazin-1-yI)-methanone
F
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Reductive amination according to general procedure IT1:
- Pyrrolidine intermediate: [(38R,4R8)-3-(3.4-Dichioro-phenyt)-4-methylamino-pyrrolidin-1-v1}-
(4-methanesulfonyl-piperazin-i-yl)-methanone (X11-3),
- Aldehyde: 3,5-Difluore-benzaldehyde (commercially available),
15 ES-MS m/e: 561.2 (M+H).

Example 40
{(3SR4RS)-3-(3.4-Dichloro-phenyl)-4- [{(4-ethyi-benzyl)-methyl-amino]-pyrrolidin-1-vi}-(4-

methanesuifonyl-piperazin-i-ylj-methanone



Example 48 (3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benty1)-methyl-aminol-
pyrrolidine-hcarboxylic acid (2-hydrox)-ethyl)-amide WO 2010/060703PCT/E1'2009/064031 -63-
Coupling reaction according to general procedure V: - Pyrrolidinc intermediate:
(35R.4RS)-3434:ightone-phenyl)-4-[(34luoro-4-t ifluoromethylbenzyl)-megeylaminodmysolidine-1
-carbonyl chloride (X111-1), - Amine: 2-Amino-ethanol (commercially available), ES-MS m/e: 508.2
(M)-Hr). Example 49 -59-
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-4(3-11uoro-4-trifluoromethyl-benzyl)-methyl-aminoj-
pyrrolidine-1-carboxylic acid (3-hydroxy-propyl)-amide Cgupling reaction according to general
procedure V: - Pyrrolidine intermediate: (38@)-3-(& chloro-pbenyl)-4-[(3-fluoro-44
uoromethylbenzy1)-methyl-amino]-pyrrolidine- arbdayt chloride (XII1-1), - Amine: 3-Amino-propan-I

-ol (commercially available), f\'—f
’ N
K
QNS
/S\b

Reductive amination according to gencral procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yI]-
(4-methanesulfonyl-piperazin-1-yl)}-methanone (X1i-3),
5 - Aldehyde: 4-Ethyi-benzaldehyde (commercially available),
ES-MS m/e: 553.2 (M+H™),

Example 41
{(3SR,AR5)-3-(3,4-Dichloro-phenyly-4-[(3,4-dimethyi-benzyl)-methyl-amino|-pyrrefidin-1-

yi}-(4-methanesulfonyl-piperazin-1-yi)-methanene
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Reductive ammation according to general procedure II:
- Pyrrolidine intermediate: {(3SR,4RS)-3+(3.4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yI}-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XI§-3),
- Aldehyde: 3,4-Dimethyl-benzaldehyde (commercially available),
[5  ES-MS m/e; 553.2 (M+H).

Example 42
{(3SRARS})-3-(3,4-Dichloro-phenyl)-4-[(4-isopropyl-benzyl)-methyl-amino|-pyrrolidin-1-

yii-(4-methanesulfonyl-piperazin-1-yl)-methanone



ES-MS m/e: 522.3 (M+1-1-). Example 50
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trillueromethyl-benzy1)-methyl-aminoj-
pyrrolidine-1-carboxylic acid (2-hydroxy-ethyl)-methyl-amide WO 2010/060703PCT/EY2009/06403 |
-64- Couplingreeactionoaccording to general procedure V: Pyrrolidine integmedigdais/os4031
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-44
uoromethylbenzyp-methyl-amino]-pyrrolidine-I-carb&flyt chloride (X111-1), - Amine:
2-Mothylamino-ethanol (commercially available), ES-MS m/e: 522.3 (MH-1-11. Example 51
1-0-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-1(3-fluoro-4-triflutamethyl-benzyl)-methyi-
aminoI-pyrrolidine-l-carbonylI-piperazin-l-yfiethanone Coupling reaction according to general

procedure V: - Pyrrolidine intermediate: (35R4AR$)-3-(3, chloro-pheny0-4-[(3-fluoro-4-t
uoromethylbenzyl)-methyl-aminol-pyrrolidine-I=Carb@hyl chloride (X111-1),

(\N/&O
% /N\)
/S\\
@]
Reductive amination according to general procedure Hl:
- Pyrrolidine intermediate: [(3SR,4RE)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin- | -y1]-
(4-methanesulfonyl-piperazin-1-yl}-methanone (Xii-3),
5 - Aldchyde: 4-lsopropyl-benzaldehyde (commercially available),
ES-MS m/e: 567.3 (M+H").

Example 43
{(3SR 4R5)-3-(3,4-Dichloro-phenyl)-4-[(4-fluoro-3-methyl-benzyl)-methyi-amine]-

pyrrolidin-1-yl}-(4-methanesalfonyl-piperazin-1-yl)-inethanone

s
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Reductive amination according to general procedure 111
- Pyrrolidine intermediate: [(3SR,4RS)-3~(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-y1]-
(4-methanesuifonyl-piperazin-i-yi)-methanone (X¥-3),
- Aldehyde: 4-Fluoro-3-methyl-benzaldehyde (commercially available),
15 ES-MS m/e: 557.2 (M+H).

Example 44
{(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-ethoxy-benzy)-methyl-amino]-pyrrolidin-1-yi}-

(4-methanesulfony}-piperazin-1-yl)-methanone



- Amine: 1-Piperazin-l-yl-ethanonc (commercially available). 15 ES-MS mie: 575.3 (M+H). Example 52
{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-41(3-fluoro-4-trifluoromethyl-benzy1)-methyEaminol-
pyrrolidin-1-yll-morpholin-4-y1-methanone WO 2010/060703PCT/EP2009/064031 -65- Coupling
reaction accdoidingagogeneral procedure V: - Pyrrolidine intermediate: POT/EP2009/064031
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-44 uoethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloritfé(Xlll-l), - Amine: Morpho line (commercially
available), ES-MS m/e: 534.2 (M+Er ). Example 53
(3SRARS)-3-(3,4-Dichloro-phenyl)-4-1(3-fluoro-4-trifluorom h%-benzyl)-methyl-aminol-
pyrrolidine-1-carboxylic acid dimethylamideC

O\\S i
e ENY
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Reductive amination according to general procedure 111
- Pyrrolidine intermediate: [{3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin- i -yl]-
{(4-methanesulfonyl-piperazin-1-yl)-methanone (XIi-3),
5 - Aldehyde: 4-Ethoxy-benzaldehyde (commercially available),
ES-MS m/e: 559.2 (M+H").

Example 45
{(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-dimethylamino-benzyl)-methyl-aminol-

pyrrolidin-1-yI}-(4-methanesulfonyl-piperazin-1-yl)-methanone

bagal
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Reductive amination according to general procedure IIT:
- Pyrrolidine intermediate: [(35R,4R8)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrotidin- I -yl1]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XI1-3),
- Aldehyde: 4-Dimethylamino-benzaldehyde (commercially avaiiable),

15 ES-MS mie: 568.2 (M+H).

Example 46
{(3SRARS)-3-(3,4-Dichloro-phenyl)-4- [(1H-indol-5-yImethyl)-methyl-amino}-pyrrolidin-1-

vE-(4-methanesuifonyl-piperazin-1-yl)-methanone



Coupling reaction according to general procedure II: - Pyrrolidine intermediate:
[(3RS,4SR)-4-(3,4-Dichloro-phenyt)-p olidm-3-y1]-(3-fluoro-4- trifluoromethyl-benzyl)-methyl-amine
(V111-1), - Carbamoyi chloride: N,N-dimethyl carbamoyl chloride (commercially available), 15
ES-MS m/e: 498 .3 (Ml Example 54 PCT/EP2008/064031
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-1-y11-ethanone WO 2010/060703RCT/EY2009/064031 -66- F F Cl 0 Coupling
reaction according to general procedure II: - Pyrroiidine intermediate:

[(3RS,4SR)-4-(3.4-Dichloro-phenyl)-pyrro dﬂ'|-3-y1]-(3-fl oro?!

o4 trifluoromethyl-benzyp-methyl-amine
(V111-1), 5- Acid chloride: acetyl chloride (co rcially @ able), ES-MS m/c: 463.2 (M-EF11).
Example 55 (3SR,4RS)-343,4-Dichloro-ph&fy1)-4-1(3-
pyrrolidine-I-carboxylic acid ethyl ester FF ClI /

N/LO
o

-~ S\\
o]

Yoro-4-trifluoromethyl-benLy1)-methyl-aminol-

Reductive amination according to general procedure III:
- Pyrroliding intermediate: [(3 SR,4RS)-3+(3,4-Dichloro-phenyl)-4-methylamino-pyrroidin-1-yi]-
{(4-methanesulfonyl-piperazin-1-yll-methanone (X11-3),
5 - Aldchyde: IH-Indole-5-carbaldehyde (commercially available),
ES-MS m/e: 564.4 (M+H).

Example 47
{(3SR,4RS)-3-(3,4-Dichisro-phenyl)-4-[( 1H-indol-6-yvimethyl}-methyl-amino]-pyrrolidin-1-

yii-{4-methanesulfonyl-piperazin-1-yl-methanone
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Reductive amination according to general procedure 111
~ Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yi]-
{(4-methanesulfonyl-piperazin-1-yl}-methanone (XII-3),
- Aldehyde: 1H-Indole-6-carbaldehyde (commercially available),

15 ES-MS m/e: 564.4 (M+H).

Example 48
(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifiucromethyl-ben zyl-methyl-amino]-

pyrrolidine-1-carboxylic acid (2-hydroxy-ethyl)-amide



0 10 Coupling reaction according to general procedure IlI: - Pyrrolidine intermediate:
R3RS,4SR)-4-(3.4-Dichloro-phenyl)-pyrrolidin-3-y1]-(3-fluoro-4- trifluoroincthyl-henzy1)-rnethyl-amine
(V- 1), - chloroforrnatc: ethyl chloroformate (commercially available), 15 ES-MS m/e: 493.2
(M41-1' 1. ExampiecaiodofV3RS,4SR) PCT/EPZ069/064031
4-(3,4-Dichloro-phenyl)-1-(4-methanesulionyl-piperazine-I-carbonyl)-
pyrrolidin-3-yll-methyl-aminol-methyl)-2-fluoro-benzéditrile WO 2010/060703PCT/EP2009/064031
-67- Reductive ammation according to general procedure 11l - Pyrrolidine intermediate:
[(3SR,4RS)-3-(3.4-Dichloro-phenyl)-4-mcthyla no-pyn-olidiny1]- (4-met hanesu | fonyl-p iperazi
n-l-yl)-methanone 5 - Aldehyde: 2-Fluoro-4- t-benz lef(commerciallyavailable), ES-MS m/e:
568.2 (M-Fr). Example 57 o \ '
{(3SR,4125)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro=4-t
pyrrolidin-1-y1H(R)-3-dimethylamino-pyrrolidin-I-

tuoromelhyl-bencyl)-methyl-aminol-
ethanone 10

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate; (3SR, 4RS}-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluororethyl-
benzyl)-methyl-amine]-pyrrolidine-1-carbonyl chloride (XI¥-1),

(¥

- Anune: 2-Aminc-ethanol (commercially available),

ES-MS m/e: 508.2 (M+H™).

Example 49
(3SR 4RS)-3-(3,4-Dichloro-phenyl)-4- [(3-fluore-4-trifluoromethyi-benzyl)-methyl-amino]-

pyrrofidine-1-carboxylic acid (3-hydrexy-propy-amide

L
S
I
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Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR, 4RS)-3-(3,4-Dichloro-pheny!)-4-[( 3-fluoro-4-trifluoromethyl-
benzyl}-methyl-amino]-pyrrolidine~i-carbonyl chloride (XIXi-1),
- Amine: 3-Amino-propan-1-ol (commercially available),

15 ES-MS m/e: 522.3 (M+H").

Example 50
(3SR,4RS)—3-=(3A~E)ichiom~pheny!)—4—[(3~ﬂu0g‘0~4—triﬁu0mmethyi—benzy!}—me‘ihyﬁ~amﬁn0]-
pyrrolidine-1-carboxylic acid (2-hydroxy-ethyl}-methyl-amide



Coupling reaction according to general procedure V: - Pyrrolidine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluom 4
trifluoromethylbenzy1)-methyl-aminol-pyrrolidine-1-carbonyl chloride (XIlI-1), - Amine:
Dimethyl-(R)spyreolidlias3syl-amine (commercially available). 15 ES-MS m/gc§odpd0éMitlin; Example 58
t(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-amino]-
pyrrolidin-1-y11-((S)-3-dimethylamino-pyrrolidin-1-y&}-methanone WO
2010/060703PCT/EP2009/064031 -68- Coupling reactlon accordmg to general procedure V: -

Pyrrolidine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-pheny0-4-[(3- -fluGro-=4 trlfluor th Ibenzyl) methyl-amino]-pyrrolidine-I-ca
rbonyl chloride (X111-1), Amine: Dimethyle(S? I‘O|I~d|ﬂ- -amlne (commercially available), ES-MS
m/c: 561.2 (M+EF). Example 59

{(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-[(3-fluoro- -tr luoromethyl-benzyl)-methy 1-aminol -

\NAO

-

o]
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR, 4RS)-3-( 3,4-Dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-
benzyl}-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIEI-1),
5 - Amine: 2-Methylamino-ethanol (commercially avaiiable),

ES-MS m/e: 522.3 (M+H").

Exampie 51
B-(4-{(3SR,4R8)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluore-4-trifluoremethyi-benzyl)-methyi-

amino}-pyrrolidine-I-carbonyl}-piperazin-i-ylj-ethanone
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Coupling reaction according to general procedure V:

O

- Pyrrolidine intermediate: (3 SR.ARS)-3-(3,4-Dichlore-phenyi)-4-[(3-fluoro-4-iriffuoromethy]-
benzyl)-methyl-amino]-pyrrolidine- }-carbonyl chloride (XII1-1),
- Amine: 1-Piperazin-1-yl-ethanone (commercially available),

15 ES-MS m/e: 575.3 (M+H").

¥xample 52
{(35R,4RS)-3-(3,4-Dichlore-phenyl)-4- [(3-hzoro-4-triflueromethyl-benzyl)-methyl-amino]-

pyrrolidin-1-yI}-morphelin-4-yi-methanone



pyrrolidin- -ylk(S)-4-met hanesu Ifony1-3-methyl-piperazin- 1-yl)-methanone F 10 Coupling reaction
according to general procedure 11: - Pyrrolidine intermediate:
[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrro [idin-3-y1]-(3-fluoro-4- trifluoromethyl-benzyl)-methyl-amine -
(VII1-1), -warbamoybehloride: (S)-4-Methanesulfonyl-3-methyl-pmerazred:gashenygkghloride, 15
ES-MS m/e: 625.2 (MHI). (S)-4-Methanesulfonv1-3-methyl-pinerazine-1-carbonyl chloride: First step:
To a stirred solution of commercially available (S)-3%nethyl-piperazine-1-carboxylic acid tert-butyl ester
(2.38 g, 12 mmol) in CH2C12 (25 inL) at 0C were added pyridine (1.91 mL, 24 mmol) and

methanesulfonyl chloride (0.92 mL, 12 mmoCI . Stirring was cgftinued at RT 90 overnight, the reaction
was poured onto water and extracted with C;%}ELZ. Tﬁined organic phases were dried on
Na2S014 and concentrated under vacuo. d- de‘progteret was dissolved in CH2C12 (20 mL) and
TEA (4 mL) was added After 2 hours at RT, the Vi es were removed WO
2010/060703PCT/EP2009/064031 -69- under va I0; the crude was dissolved in CH2C12 and washed
with ag. NaHCO3 (until pH = 8). The organic phase was dried on Na2504 and concentrated under

vacuo to yield 0.83 g (39%) of (s)-l-rnethanc@ﬁ nyf-2-methyl-piperazine as a light yellow oil. Second
step: To a stirred solution of carbonic acid ditfishforomethyl ester (triphosgenc) (560 mg, 51.88 mmol)

in CH2C12{ iﬂg»!-ﬁcé&igﬁa@ed@’(ﬁﬁ@@d&%_@ég%@&g {S)-1-methanesulfony1-2- methyl-piperazine
(838 mg, 4.70 mmol) and pyridine (0.74 mL, 9.4 mm%féin CH2C12 (10 mL) over | hour. The

temperaturEXWAE T FHERIFANG SRR waS doRtiviiaa-pbentight CFRacrghid phrasesivals washed
with 1-12@.drigsl averNareed consertrationdnderuaauqang flash chromatography (5i02, EtOAC/H,
1.1) yielded 0.70 g (62%), of S)-4-mci.hefmesu_l fony1-3- 10 methyl-piperazine-I-carbonyl chloride as a
light y%” 0\;\/%%]#&0%&%&{6{&% commercially avallable}:

ES-MS m/e: 534.2 (M+H").

Example 53
(3SRARS)-3-(3,4-Dichioro-phenyl)-4-i (3-fluoro-4-trifiucromethyl-benzyl}-methyl-aminol-

pyrrolidine-I-carboxylic acid dimethylamide

.

\Nio
10 |
Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyh-pyrrolidin-3-vij-(3-fluoro-4-
trifluoromethyl-benzyl)-methyi-amine (VILI-1),
- Carbamoyl chloride: N,N-dimethy! carbamoy! chioride (commercially available},
15 ES-MS m/e: 492.3 (M+H").

Example 54
1-{(3SKR,4RS})-3-(3,4-Dickloro-phenyl)-4- {3-fluoro-d-trifiuoromethyl-benzyl)-methyi-

amine|-pyrrolidin-1-yi}-ethanene



{(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-[(3-fluoro-4-trifMoromethyl-benzy1)-methyl-aminol-
pyrrolidin-I-y1H(R)-4-methanesulfonyl-3-methyl-piperazin-lI-yl)-methanone 15 Coupling reaction
according to general procedure Il: Pyrrolidine intermediate:
[(BRS,4SR)-4%(8 & dicktnro-phenyl)pyrrolidin-3-yl]-(3-fluoro-4- trifluoromethydberzyd Jngthyl-aminc
carbamoyl chloride: (R)-4-Methanesulfony1-3-methyl-pipe zme-I-carbonyl chloride. 20 ES-MS m/e:
625.2 (M+H"). (R)-4-Methanesulfonv1-3-methyl-pipefézine-1-carbonyl chloride: First step: To a stirred
solution of commercially available (R)—S-methyl-piperazine-IF-carboxyIic acid tert-butyl ester (8.78 g, 44
mmol) in CH2CI2 (80 mL) at OC were addedCEEt-AN (12.15 nmik; 88 mmol) and methancsulfonyt chloride
(5.09 mL, 66 mmol). Stirring was continued a h{;, the reaction was poured onto water

' were dried on Na2501 and concentrated
under vacuo. The crude product was dissolved in" 2C12 (50 mL) and TEA (15 mL) was added. After
2 hours at RT, the volatiles were removed WO 2 060703PCT/EP2009/064031 -70- under vacuo,
the crude was dissolved in CH2C12 and washed with ag. NaHCO; (until pH = 8). The organic phase
was dried on Na2SO1 and concentrated under vacudé' to yield 2.63 g (34%) of
(R)-1-methanesuifometcdrmetyiriRerazineg ase:light yellow oil. Second stop: 'To a stirred solution of
carbonic qcfgd di?ri(f.hlorogneth(%(! g_si riphos ech %17 g,53.95 mmol?. in CH202 (20 mL) at -78 C,
was added 2 SOIUHIBH B R4 4 e “54§I$8r%yﬁ3 -HetiPmboreing ey sl nfisratid pyridine
(1.60 mL, 20lmmorinyCh2S1 220 yhljrovec oy, The temperature was raised to RI, and stirring
was cantin ajaht. Th anic phase was was with H20, dried over Na2S0O4.
c:once%ntrat%ﬁf‘?ﬁé%%c%%ﬁﬂ%ﬁ%C@‘%’r’%ﬂ%‘éﬁ%@fgﬁ%’?@?%, EtOAC/H, 1:1) yielded 1.70 g (71 %) of
(R)-4-metRandSutronytbB2 (midthyl-piperazine- | -carbonyl chloride as a light yellow solid. Example 61
2-(4-tert-8utyl-phenoxy)-1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(341uoro-4-

Example 55

(3SR, 4RS8)-3-(3,4-Dichlore-phenyl-4- [(3-fluore-4-trifineromethyl-beneyl)-methyl-amino}-

pyrrolidine-1-carboxylic acid ethyl ester

FOF
Cl =
Ff
Ci@ \
N

N

A

e} o}
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Coupling reaction according to general procedure IT;
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3 4-Dichloro-phenyl)-pyrrolidin-3-y1]-{3-fluorp-4-
trifluoromethyl-benzyl}-methyl-amine (VIII-1),
- chloroformate: ethyl chloroformate (commercially available),
15 ES-MS m/e: 493.2 (M+H™).

Example 56
4-{{ [(3RS,48R)»4~(3,4-Dichioro—phenyl}wi—(4—methaﬁesulfony!~pipemzine—l-garbonyl}n

pyrrolidin-3-yij-methyl-aminc}-methyl)-2-fiuore-benzonitrile



trifluoromethyl-benzy1)-methyl-aminoppyrrolidin-1-yll-ethanone 15 Coupling reaction according to
general procedure | Pyrrolidine intermediate:
[(3RS,4SR)-4-(3,4-Dichloro-phenyl.)-pyrrolidin-3-y1]-(3-fluoro-4- trifluoromethyl-bonzy1)-methyl-amine
(Vii-h), Carboryiesanid: (4-tert-Butyl-phenoxy)-acetic acid (commercialiy-axaitaiia)sa9 ES-MS m/e:
611.2 (M+H-). Example 62
1-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-Thoro=24trifluoromethyl-benty1)-methyl-
amino]-pyrrolidin-1 -yl}-5-morpholin-4-yl-pentan-1-one WO 20N10/060703PCT/EP2009/064031 -71- FF
Coupling reaction according to general procedure I: Pyrrolidine intermediate:
[(BRS,4SR)-4-(3,4-Dichloro-plaenyl)-pyrrolidtin-3-y1]-(3-fiugro-4- trifluoroinethyl-benzyll-methyl-amine
(described in J Molecular Structure 2001,

560, p.261), ES-MS me: 590.5 (M--I-fl. Exampl&6:
{(3SR,4RS)-3-(3,4-DichIoro-phenyl)-4-1(3-1Thoro@—-£'ifluoromethyl-benzyl
I3

(\NAO
o i)
/s\\
o}
Reductive amination according to general procedure HI:
- Pyrrolidine mtermediate: [(38R,4R8)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin- | -y1}-
{(4-methanesulfonyl-piperazin-1 -yl)-methanone (X¥1-3),
5 - Aldehyde: 2-Fluoro-4-formyl-benzonitrile (commercially available),
ES-MS my/e: 568.2 (M+H").

Example 57
{(3SR,4RS)-3-(3,4-Dickloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyh-methyl-amine|-
pyrrofidin-1-yI}-((R)-3-dimethyiamino-pyrrolidin-i-yl}-methanone

F.F

Gl F
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e Qﬁ

]
Ve
10 p=
Couphling reaction according to general procedure V:
~ Pyrrolidine intermediate: (3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-flucro-4-trifluoromethyl-
benzyl)-methyl-ammo ]-pyrrolidine- 1-carbonyl chloride (XIEE-1),
~ Amme: Dimethyl(R)-pyrrolidin-3-yl-amine (commercially availabie),
I5  ES-MS m/e: 561.1 (M+H).

Example 38
{(3SRARS)-3-(3,4-Dichlore-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino|-

pyrrolidin-1-y1}-({S)-3-dimethylamino-pyrrelidin-1-yD-methanone



10)-methyl-aminol-pyrrolidin-I-y1H4-pyrimidin-2-yl-piperazin-l-y1)-methanone Coupllng reaction
according to general procedure V: - Pyrrolidine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(341uoro-4-t
uoromethylbenayl)amatingl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1), #5@RifBici03:
2-Piperazin-1-yl-pyrimidine (commercially available), ES-MS Me: 611.5 (M41-). Example 64
{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-tffftuoromethyl-benzy1)-methyl-aminol-
pyrrolidin-1-y1H4-(4-methoxy-phenyl)-piperazin-1-yll- methanoge WO
2010/060703PCT/EP2009/064031 0 Coupllng reaction accoreing to general procedure V: - Pyrrolidine
intermediate: (3SR,4RS)-3-(3,4-Dichloro- phe -4-[(34 o-f4-tr|
oromethylbenzyl)-methyl-amino]-pyrrolidi rbanyl oride (XII-1), - Amine:
1-(4-Methoxy-phenyl)-piperazine (commercially availdble). ES-MS m/e: 639.5 (M-(H4). Example 65
R3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-fluoro ifluoromethyl-benzyl)-methyl-aminol-
pyrrolidin-1-y11-(4-pyridin-2-yl-piperazin-I- )(1) metr/lgnone 10

/

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR, 4RS8)-3-(3,4-Dichloro-phenyl)-4-[(3-fluore-4-trifluoromethyl-
benzyl}-methyl-amino|-pyrrolidine-1-carbonyl chloride (XI31-1),

5 - Amine: Dimethyl-{S)-pyrrolidin-3-yl-amine (commercially available),
ES-MS m/e: 561.2 (M+H").
Example 59
{(35R,4R5)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzy)-methvi-amino]-
pyrrolidin-1-yl}-{(S)-4-methanesulfonyl-3-methyl-piperazin-1-yI}-methanone
Fo F
Cl E
F
R
By
. \WANAO
A
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Coupling reaction according to general procedure I
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yi]-(3-fluoro-4-
irifluoromethyl-benzyl)-methyi-amine (VIEI-1),
- carbamoyl chloride: (S)-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride,
15 ES-MS m/e: 625.2 (M+HY.

(S)-4-Methanesulfony!-3-methyl-piperazine-1-carbonvl chloride:

Furst step: To a stirred solution of commercially available (S)-3-methyl-piperazine- 1 -carboxylic
acid tert-butyl ester (2.38 g, 12 mmol) in CHCl, (25 mL) at 0°C were added pyridine {1.91 mL,
24 mmol} and methanesulfonyl chloride (0.92 mL, 12 mmol). Stirring was continued at RT

20 overnight, the reaction was poured onto water and extracted with CH,Cly. The combined organic
phases were dried on Na;SO4 and concentrated under vacuo. The crude product was dissolved in

CHCly (20 mL) and TFA (4 mL) was added. After 2 hours at RT, the volatiles were removed



Coupling reaction according to general procedure V: Pyrrolidinc intermediate:
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-tri
luoromethylbenzy1)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XII1-1). Amine:
1-Pyridin-2-y¥gipsrasimgstcommercially available), 15 ES-MS ink: 610.5 (Mrekvdpzobnedanple 66
R3SR,4RS)-3-(3,4-Diehloro-pheny1)-41(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-y1H4-(3-hydroxy-propyl)-piperazin-1- ylﬁgmethanone WO

2010/060703PCT/EP 009/064031 -73- OCOU%&%reactlon according toaeneral procedure V: -

Pyrrolidin TS ate® A&k ArS505°4 Bic AR eA Tt oA v brRElmE = 8)-
benzyl)- m@ﬁawfgmﬁn@ihpwmhddmficﬂﬁmmk emmﬁe@xa&a@lamAmm@%&w@zlgﬂ%@r@pm -l-ol
E((:??g]ijI; %Sl %?Pable %ﬁr)o 6%5@\@%%,}1%?%%15 é\f;%fétrlﬁt thyll}L benzyl)-methyl-amino]- pyrrolidin-1
-y11+1-(23sperdsyeetiiyl japipera zindapl- nfethbmonecid ditrichloromethyl ester (triphosgenc) (560 mg,
5 L.88mmol) in CHyCly (10 mL) at -78 °C, was added a solution of (9)-1-methanesulfonyl-2-
methyl-piperazine (838 mg, 4.70 mmol) and pyridine (0.74 mL, 9.4 mmol) in CH,Cl, (10 mL)
over I hour. The temperature was raised to RT, and stirring was continued over night. The
organic phase was washed with 1,0, dried over Na;SO4. Concentration under vacuo and flash
chromatography (8i0,, EtOAc/H, 1:1) yielded 0.70 g (62 %) of (8)-4-methanesulfonyl-3-

16 methyl-piperazine-1-carbonyl chioride as a light yellow solid.

Example 60
{(3SR,4RS5}-3-(3,4-Dichloro-phenyi}-4- {(3-flnoro-d-triflucremethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-({R)-4-methanesulfonyl-3-methyl-piperazin-1-v}-methanone

»
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Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,45R)-4-(3,4-Dichloro-phenyl}-pyrrofidin-3-y1]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- carbamoyl chioride: (R)-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride,

20 ES-MS m/e: 625.2 (M+H™).

(Ri-4-Methanesulfonvl-3-methyl-piperazine- | ~carbonvl chioride:

First step: To a stired solution of commercially available (R)-3-methyl-piperazine- 1-carboxylic
acid tert-butyl ester (8.78 g, 44 mmol) in CH,Cl, (80 mL) at 0 °C were added FtsN (12.15mL,
88 mmol) and methanesulfonyl chloride (5.09 mL, 66 mmol). Stirring was continued at RT

25 overmght, the reaction was poured onto water and extracted with CH,Cly. The combined organic
phases were dried on Na;SOy and concentrated under vacuo. The crude product wis dissolved in

CHyClz (50 mL) and TFA (15 ml) was added. After 2 howrs at RT, the volatiles were removed



100 Coupling reaction according to general procedure V: Pyrrolidine intermediate:
(35R,4RS)-3-(3,4-Dichloro-phenyl) 4 [(3
fluoro-4-trifluoromethylbenzyp-methyl-amino]-pyrrolidine-l-carbonyl chloride (X111-1), Amine:
3-Piperazin-|¥leetitansisol (commercially available), 15 ES-MS m/e: 577.4xdrtjedsxaimple 68
{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benty1)-methv min*
pyrrolidin-I-y1}-(4-pyridin-4-yl-piperazin-l-y1)-methariéne WO 2010/060703P_CT/EP2009/064031 -74-
N Coupling r%action according to general #)l[ocedure V: - Pyrrolidine intermediate:

(3512,4R TS 3B RIS IPhEr Hsaoks oS lA-trifibb sty Ay FHHEChylaripid J-Byrro lid
ine-I-carbayl eiporidehéXd #hs1)risd-cAming ol -Ruridin-drykRiperazinadsommersialy availablg),

(R}-1-methanesulfonyl-2-methyl-piperazine as a light vellow oil

Second step: To a stirred solution of carbonic acid ditrichioromethy! ester (triphosgene) (1,17 g,
5 3.95mmol) in CHyCL (20 mL) at -78 °C, was added a solution of (R)-1-methanesulfonyl-2-

methyl-piperazine (1.76 g, 9.9 mmol) and pyridine (1.60 mL, 20 mmol) in CH,Cl (20 mL) over

I hour. The temperature was raised to RT, and stirring was continued over night. The organic

phase was washed with H>QO, dried over Na;SQ.. Concentration under vacuo and flagh

chromatography (810, BtOAc/H, 1:1) yielded 1.70 g (71 %) of (R)}-4-methanesulfonyl-3-

16 methyl-piperazine-I-carbonyl chloride as a light vellow solid.

Example 61
2-(4-tert-Butyl-phenoxy)-1-{(38R,4RS)-3-(3.4-dichloro-phenvl)-4-[ (3-Tluoro-4-

triftuoromethyl-benzyl)-methyl-amino]-pyrrolidin-1-yli-ethanone

15 o

Coupling reaction according to general procedure I
- Pyrrolidine intermediate: [(3RS,45R)-4+(3,4-Dichloro-phenyl)-pyrro Hdin-3-y1]-(3-fluoro-d-
frifluoromethyi-benzyll-methyl-amine (VIIE-1),
- Carboxylic acid: (4-tert-Butyl-phenoxy)-acetic acid {commercially availabie),
20 ES-MS m/c: 611.2 (M+H™),

Example 62
I-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluo romethyl-benzyl)-methyl-
amino]-pyrrelidip-1-yI}-5-meorpholin-4-yvl-pentan-1-one



ES-MS m/e: 610.5 (M+1-1). Example 69
{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminol-
pyrrolidin-lI-y11-(2,3,5,6-tetrahydro-[1,21 bipyrazinyl-4-yl)-methanone 10 Coupling reaction according
to general progedaredePyrrolidine intermediate: PCT/EP2009/064031
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trethyl-
benzy1)-methyl-amino]-pyrrolidine-1-carbonyl chloridé (X1114), - Amine:
3,4,5,6-Tetrahydro-2H-[1,2Thipyrazinyl (commercially avallable) 15 ES-MS m/e: 611.2 (Wil). Example
70 2-(4-{(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-1(3-fluoro-4- tr] oromethyl benzyl)-methyl-
aminoHpyrrolidine-1-carbonyll- plperazmThyﬁ henzonitril Og010/060703PCT/EP2009/064031 -75-
Coupling reaction according to general procedure/V: y, P Idine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4- tZ_u§rohyI-

O

N

O
Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yi}-(3-fluoro-d-
trifluoromethyl-benzyl}-methyl-amine (VIIE-13,

> - Carboxylic acid: S-Morpholin-4-yl-pentanoic acid (described in J. Molecular Structure 2001,

560, p.261),
ES-MS m/e: 590.5 (M+H).

Example 63
{(35R,4RS)-3-(3,4-Dichlore-phenyl)-4-{(3-fluors-4-trifiuo romethyl-benzyl
10 y-methyl-aminol-pyrrolidin-1-y1}-(4-pyrimidin-2-yl-piperazin-1-yI)-methanone

F. F
o] F
F
D)

N

Couplimg reaction according to general procedure V:
- Pyrrolidine intermediate: (35R,4RS})-3-(3,4-Dichloro-phenyi)-4-[(3-flucro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (X¥I3-1),
15 - Amine: 2-Piperazin-1-yi-pyrimidine (commercially available),
ES-MS m/e: 611.5 (M+H").

Ezample 64
{(35R.4R5)-3-(3,4-Dichloro-phenyl-4- [(3-fluoro-4-trifleoromethyl-benzyl)-methyi-aminol-
pyrrolidin-1-y}}-[4-(4-methoxy-phenyl)-piperazin-1-ylj-methanone



benzyl)-methyl-aminol-pyrrolidinc-l-carbonyl chloride (XIlI-1), - Amine: 2-Piperazin-1-y1-benzonitrile
(commercially available), ES-MS m/e: 634.2 (M+11-). Example 71
2-(4-{(3S,4R)-3-(3,4-Diehloro-plieny1)-4-1(3-fluoro-4-trifluorourtethyl-bencyl)-methyl-
aminM-pyrrolidimesisearbonyll-piperazin-1-y1)-nicotinonitrile 10 Coupling reagtign@arigding to
general procedure V: Pyrrolidine intermediate:

(3SR, 4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro4-trifldoro
ethylbenzyl)-methyl-aminoj-pyrrolidine-I-carbonyl chloride (XIIIF-l)# Amine:
2-Piperazin-1-yl-nicotinonitrile (commercially available), 15 ES-MS nile: 635.2 (M-1-1-11) Example 72
4-(4-{(38R,4RS)-3-(3,4-Die|iIoro-phenyl)-4-[(3-ﬁ -4-triflug éthvl-benzyl)-methyl-
aminc]-pyrrolidine-1-earbonyli-piperazin-1-y0 Z0 itrik;:; 6/010/060703PCT/EP2009/064031 -76-
Coupling reaction according to general procedure VCX

/rj;
(\N o]
o
AT

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (38R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl}-methyl-amino]-pyrrolidine- I -carbony! chloride (XII-1),

3 - Amne: 1-{4-Methoxy-phenyl)-piperazine (commercially available),
ES-MS mv/e: 639.5 (M+H"™),
Example 65
{(3SR,éRS}&-(3,,4-Dichlom—phenyi}-4-[(3~ﬂu0ro—:f&wtrifiuoromethyi—henzy])-methylnaminoE-
pyrrolidin-1-yIi-{4-pyridin-2-yl-piperazin-1-y)-methanone
F ¥
o E
e gves
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Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (38R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl}-methyl-amino]-pyrrolidine- I-carbonyl chioride (XFiI-1),
- Amine: 1-Pyridin-2-yl-piperazine (commercially available),
15 ES-MS m/e: 610.5 (M+H).

Example 66
HE& SRARS){%(?&,4—Dichi0r0~phenyi}~4— [(3-fluoro-4-triflucromethyl-benzyi)-methyi-amino|-
pyrrolidin-1-yI}-[4-(3-hydroxy-propyl)-piperazin-1-yl}-methanone



- Pyrrolidine intermediate: _
(3SR.42S)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethylbenzy1)-mcthyl-amino]-pyrrolidine-l-car
bonyl chloride 5- Amine: 4-Piperazin- | -yl-benzonitrile (commercially available), ES-MS m/e: 634.2
(WELI'). Exampte#864410{3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-11uorcedt/erp2009/064031
rillouromethy)-benzyl)-methyl- aminol-pyrrolidine-1-earbonyll-piperacin-1-y1)-nicotinonitrile 10
Coupling reaction according to general procedure VV73Pyrrolidine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-44(3-fluoro-4-trifluoromethylbenzyl)-methyl-aminokpyrolidinc-1-ca
rbonyl chloride (XIII-1), Amine: 6-Piperazin-lc-yl-nicotinonitrilé commercially available), ES-MS m/c:
635.2 (WEE). Example 74 .
{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-43-tl -triﬂuo ethyl-benzyl)-methyl-aminoi-
pyrrolidin-I-y11-14-(3-dimethylamino-propyl)-piperazi hi1-yII-methanone WO
2010/060703PCT/EP2009/064031 22?

N

N/&O
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Coupling reaction according to general procedure V:
- Pyirolidine mtermediate: (3 SR,4RE)-3-(3,4-Dichloro-phenyl)-4-[(3-fluore-4-trifluaromethyl-
benzyl}-methyl-aminoJ-pyrrolidine-1-carbonyl chloride (X11i-1),

L

- Amine: 3-Piperazin-1-yl-propan-1-ol (commercially available),

ES-MS m/e: 591.5 (M+H™),

Example 67
{(3SR,4RS)-3-(3,4-Dichiore-phenyl)-4-[(3-flucro-d-trifluo romethyl-benzyl}-methyl-amino]-
pyrrolidin-1-yI}-[4-(2-hydroxy-ethyl}-piperazin-1-yij-methanone

1¢ ©
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3 ,4-Dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-
benzyl)-methyl-amino]-pyrrolidine- i -carbony! chioride (XIII-1),
- Amine: 3-Piperazin-1-yl-ethan-1-of (commercially available),

15 ES-MSm/e; 577.4 (M+H").

Example 68
(3 SR,4RS)~3—(3A«E)ichlomuphenyi}»dl-{(3~fju0z‘o-—d»—tr’iﬂuommethyi-»benzyl}mmethyﬁuamin0]—

pyrrolidin-1-yl}-(4-pyridin-4-yl-piperazin-1-yv)-methanone



Coupling reaction according to general procedure V: - Pyrrolidine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-tr benzyl)-methyl-aminoLpyrrolidine-1-carbonyl
chloride (XIlI-1), 5 - Amine: Dimethyl-(3-piperazin-I-yl-propyl)-amine (commercially available). ES-MS
mie: 618.2 (Wdﬂblﬂ/mmme 75 POT/EPG09/864031
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-aminol-
pyrrolidinThyll-14-(2-dimethylamino-ethyl)-piperazin#yll-methanone 10 Coupling reaction according
to general procedure V: - Pyrrolidine intermediate:

(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4- tnfluorome 'Ibenzyl) methyl-amino]-pyrrolidine-1-c
arbonyl chloride (XIlI-1), - Amine: Dimethyl-(2Zpiperazin-I- hy;) amine (commercially available), 15
ES-MS m/e: 604.2(M+En. Example 76 cl \
4-1(38R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-thioro(zi-gY uoromethyl-benzyl)-methyl-
aminol-pyrrolidine-1-carbonyli-piperazine-1-sulfonic_ acid dimethylamide WO
2010/060703PCT/EP2009/064031 -78- 1

N

o~

Coupling reaction according to general procedure V:
- Pyrroiidine intermediate: (35R,4R5)-3-(3 4-Dichlore-phenyl}-4-[(3-fluoro-d-trifluoromethyl-
benzyly-methyl-amino ]-pyrrolidine- I-carbonyl chioride (X1II-1),
5 - Amine: 1-Pyridin-4-yi-piperazime (commercially available),
ES-MS m/e: 610.5 (M+H").

Example 69
{(3ISR,4R5)-3-(3, 4—E}ichlore-phemi)—4-[(S—fm0mmf@utriﬂuommethyi-benzy%}methy!—amin0]~
pyrrolidin-1-yI}-(2,3,5,6-tetrahydro-|1,2'|bipyrazinyl-4-yl)-methanone

@fﬁ

10
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (38R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-
benzyl)-methyl-amino]-pyrrolidine- [-carbonyl chloride (XTEE-1),
- Amine: 3,4,5,6-Tetrahydro-2H-[1,2bipyrazinyl (commercially available),

15 ES-MS m/e: 611.2 (M+H").

Example 70
2-{4-{(35R,4RS5)-3~(3 4-Dichioro-phenyl)-4-[(3-fluo ro-4-trifluoromethyi-benzyl-methyl-

aminol-pyrrofidine-1-carbonyl}-piperazin-1-yl)-benzonitrile



Coupling reaction according to general procedure V: - Pyrrolidine intermediate:
(3SR,4RS)-3(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-
fiuoromethylbenzyp-methyl-aminol-pyrrolidinc-l-carbonyl chloride (XIII*, 5 - Amine:
Piperazine-|-suffamic/aididimethylamidc (commercially available), ES-MS pafe®4a £MiHH ).
Example 77 {(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-triflluoromethyl-benzy1)-methyl-aminoj-
pyrrolidin-1-y1}-14-(6-methoxy-pyridin-2-y1)-piperazif=1-y11-methanone Jo Coupling reaction
according to general procedure V: - Pyrrolidine intermediate:F
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4[(3-fluoro-44rifluorometh
-carbonyl chloride (X111-1), - Amine: 1-(6-Mecf -pyridi
15 ES-MS mie: 640.2 (M+1-1-). Example 7&: \
4-{(38R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-f|uordﬁi:gl uoromethyl-benzyl)-methyl-

li

N

Fenzyl)-methyl-amino]-pyrrolidine- I
piperazine (commercially available),

Tl

F

aminoi-pyrrolidine-1-carbonyll-piperazine-1-carboxylicacid diethylamide WO
2010/060703PCT/EP2009/064031 -79- PR

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (38R,4R8)-3-(3 4-Dichioro-phenyl)-4-[(3-flucro-d-frifflucromethyl-
benzyl-methyl-amino}-pyrrolidine-1-carbonyl chloride (XIII-1),
5 - Amine: 2-Piperazin-1-yl-benzonitrile (commercially available),
ES-MS m/e: 634.2 (M+H).

Example 71
2-(4-{(35,4R)-3-(3 4-Dichloro-phenyl)-4-[(3-flucro-4-triflucromethyl-benzyl-methyl-

amino[-pyrrolidine-1-carbonyl}-piperazin-1-yl)-nicotinonitrile

F.F
IaRges
al \ =
(—f\i

N

10 N
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR, 4RS8)-3-(3,4-Dichloro-phenyl}-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino}-pyrrolidine-1-carbony! chloride (XIII-1),
- Amine; 2-Piperazin-1-yl-nicotinonitrile (commercially available),
15 ES-MS m/e: 635.2 (M+H).

Example 72
4-(4-{(35R,4R58)-3-(3,4-Dichlore-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyi-

amino}-pyrrolidine-I1-carbonyll-piperazin-1-vi)-benzonitrile



Coupling reaction according to general procedure V: - Pyrrolidine intermediate:
(3SR.4RS)-3-(3,4-Dichloro-pheny0-4-[(3-fluoro-4-trifluoromethylbenzyl)-methyl-aminol-pyrrolidine-1-ca
rbonyl chloride (X1114), 5 - Amine: Piperazine-I-carboxylic acid diethylamide (commercially available).
ES-MS m/e: 632:2)sstample 79 PCT/EP2009/064031
3-(4-[(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidine-1-earbonyll-piperazin-1-y1)-propidhitrile 10N Coupling reaction according to
general procedure V: - Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-t
quoromethyIbenzyl)-methyl-amino]-pyrrolidine-CI-carbonyI chlorige (XIlI-1), - Amine:
3-Piperazin-1-yl-propionitrile (commercially availab e), 15E En/e: 580.3 (M+W). Example 80
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-1(3-fluert ’fluq{o yl-benzy1)-methyl-aminoj-
pyrrolidin-1-yi}-(4-hydroxy-3,4,5,6-tetrahydro-211-14:41pipyridinyl-1-yl)-methanone WO
2010/060703PCT/EP2009/064031 -80- Coupling reaction according to general procedure V: Pyrro lid
ine intermediate: (3S R,4 RS)-3-(3,4-Dic hloro-p heny [)-4-1(3-fluoro-4-trifluorornethy
benzyp-methyt-amino]-pyrrolidine-I-carbonyl chl@( ?11-1),

7

NE
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR, 4RS}-3-(3,4-Dichloro-phenyl)-4-[(3-fluore-4-triflucromethyl-
benzyl)-methyl-amine |-pyrrolidine-1-carbonyi chloride (XE1i-1),

5 - Amine: 4-Piperazin-1-yl-benzonitrile (commercialty available),
ES-MS m/e: 634.2 (M+H"),

Example 73
6-(4-{(3SR,4RS)-3-(3,4-Dichloro-phenyD-4-[(3-flucro-4-triflusromethyl-benzyi)-methyl-

aminol-pyrrolidine-1-carbonyl}-piperazin-i-vi}-nicotinonitrile

Paggat
§

N

10 N
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR, 4RS)-3-(3,4-Dichloro-pheny(}-4-[(3-fluoro-4-triftuoromethyi-
benzyl)-methyl-amino |-pyrrolidine- 1-carbonyl chioride (XEI-1).
- Amine: 6-Piperazin-1-yi-nicotinonitrile (commercially availabie),

15 ES-MS m/e: 635.2 (M+H).

Example 74
{(3SR.4RS}-3-(3 4-Dichloro-phenyl-4-| (3-finoro-4-trifiueremethyi-benzyl)-methyl-amino]-

pyrrokidin-1-yIt-{4-(3-dimethylamino-propyl}-piperazin-1-yij-methanone



Amine: 2,3,5,6-Tetrahydro-1H-[4,41Thipyridinyl-4-ol (commercially available), ES-MS m/c: 625.2
(M+11). Example 81

1(3SR,4RS)-3- éf -Chloro-3-fluoro-pheny1)-4-1(3-fluoro-4-trittuoromethyl-benty1)-methyl-
aminol-pyrrolttih2R10/¥$9442methanesulfonyl-piperazin-1-y1)-methanone 10P<IGERMHedetion
according to general procedure Pyrrolidine intermedliate:
[(3RS,4SR)-4-(4-Chloro-3-fluoro-phenyl)-pyrolidin-3-yik(3-fluoro4-trifluoro methyl- benzyp- methy I-a
min e carbamoyl chloride: 4-methanesultonyl-piperazine-1-cakbonyl chloride (described herein
above 15 in the intermediate part), ES-MS ink: §94.7 (M+FE
{(3SR,4RS)-3-(4-Chloro-3-fluoro-pheny1)-4-1(3- o-4-trif
aminol-pyrrolidin-1-y11-(4-methanesulionyl- zepar -y1) methanone WO
2010/060703PCT/EP2009/064031 -81- Coupllng rez}:ﬁon according to general procedure II: -
Pyrrolidine intermediate: [(3RS,4SR)-4-(4-Chloro-3-flugro-phenyl)-pyrro
din-3-yt]-(3-fluoro4-trifluoromethyl-benzyp-methyl 5 - carbamoyl chloride:
4-Methanesulfonyl-[1,41diazepane-1- car@%ﬁgrm e (OhIS compound

Coupling reaction according o general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3~(3,4-Dichloro-phenyi)-4-{(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-aminol-pyrrolidine-1-carbonyl chioride (XI1I-1),
5 - Amine: Dimethyl-(3-piperazin-1-yl-propyly-amine {commercially available),
ES-MS m/e: 618.2 (M+H).

Example 75
{{3SR,4RS)-3-(3,4-Dichloro-phenyl)-4- [(3-Tlaoro-4-trifluoremethyl-benzyl}-methyi-amino]-
pyrrolidin-i-ylI}-{4-(2-dimethylamino-ethyl)-piperazin-1-ylj-methanone

\N/\/N
10 |
Coupling reaction according to general procedure V:
- Pyrrolidine ntermediate: (3SR,4RS)-3-(3.4-Dichloro-phenyl}-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino}-pyrrolidine-1-carbonyl chioride (XITI-1),
- Amine: Dimethyl-(2-piperazin-1-yl-ethyl}-amine (commercially available),
15 ES-MS m/e: 604 2(M+H).

Example 76
4-{(35R,4R8)-3-(3,4-Dichloro-phenyl)}-4- [(3~fluoro-4-triflusromethyl-benzyl-methyl-

amine]-pyrrolidine-1-carbonyl}l-piperazine-1-sulfonic acid dimethylamide



was prepared from | -Methanesulfonyl-[1,41diazepane using the same procedure as for the
preparation of 4-methanesulfonyl-piperazine-1-carbonyl chloride), ES-MS m/e: 625.2 (M-4-1-).
Example 83 10{(3SR,4RS)-3-(3A-Dichloro-phenyl)-4-[methyl-(4-trifluoromethyl-benzyl)-aminok
pyrrolidin-1 -y¥p (@smedhanesulfonyl-piperazin-l-y1l)-methanmie FF Reductiveggginasiggageording to
general procedure lll: - Pyrrolidine intermediate:
[(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-methylamino-gyrro dm-1-y1]-
(4-methanesullonyl-piperazin-1-y1)-methanone (X11-3), - Aldehyde 4-Trifluoromethyl-benzaldehyde
(commercially available), ES-MS m/e: 592.8 M+111 Example 84
1-{(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-I methyl-(4- ~(riflu et@yl-benzyl) aminol20pyrrolidin-1
-y11-5-morpholin-4-yl-pentan-1-one WO 2 6@_ 703PCHEP2009/064031 -82- Coupling reaction
according to general procedure 1: Pyrrolidine intermediate: [(3RS,4SR)-4-(3.4-Dichloro-phenyl)-py
olidin-3-y1]-methyl-(4- trifluoromethyl-benzy1)-ami [11-3), 5 - Carboxylic acid:
5-Morpholin-4-yl-pentanoic acid (described in J. Mo/g:ular Structure 2001, 560, p.261), ES-MS m/e:
573.7 (M+H+). Exampl

5-Amino-1-{(3SR,4RS)-3-(3,4-diehloro- plxeayi')mz[‘(S fluoro-4-trifluoromethyl-benzy1)-
10methyl-aminol-pyrrolidinThyll-pentan-1- qneO

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (35R,4RS)-3-(3,4-Dichloro-phenyl}-4-{(3-fluoro-4-trifiucrorethyi-
benzyl)-methyl-amino J-pyrrolidine-1-carbonyl chloride (XFII-1),

LA

- Amine: Piperazine-1-sulfonic acid dimethylamide (commercially available),
ES-MS m/e: 642.2 (M+H ).

Example 77
(3 SR,4RS}~3-(3,4uﬂichioro~pheny§)~4—[{S-ﬂlmr0~4-mfiu@mmethyimbenzyl)-znethy§~amino} -
pyrrolidin-1-yI}-[4-(6-methoxy-pyridin-2-yl)-piperazin-1-vi]-methanone

10 -

Coupling reaction according to general procedure V:
- Pyirolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino -pyrrolidine-1-carbonyl chloride (XIII-1),
- Amne: 1-(6-Methoxy-pyridin-2-yl)-piperazine (commercially available),
15 ES-MS m/e: 640.2 (M+H),

Example 78
4§ (3SRARS}S-(SA—»BE%E@i‘@-—phenyﬁ)»éw{(S-ﬁﬁom-—émiriﬁuommethyﬂmbenzyl)—-methyi»

aminci-pyrrolidine-i-carbonyl}-piperazine-1-carboxyvlic acid diethyvlamide



Nucleophilic substitution reaction according to general procedure VII: - Pyrrolidine intermediate:
5-Bromo-1- V3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-
trifluoromethyl-benzy1)-methyl-amino]-pyrrolidin-l-yl}-pentan-1-one (XV-1), 15 - Amine: agueous
ammonia (corprergiedy@vailable), ES-MS mie: 519.9 (MH-HI). Example 8&1/er2609/064031
1-{(3SR,4RS)-3-(3,4-Diehloro-pherly1)-4-1(3-fluoro-4-trifluoromethyl-benz
yl)-methyl-aminoI-pyrroIidin-I-yII-5-methylamino-peﬂf)au-l-one Nucleophilic substitution reaction
according to general procedure VII: Pyrrolidine intermediate;
5-Bromo-1-{(3SR,4RS)-3-(3,4-dich|oro-phen¥:1)-4-1(3-IIuoro- .
trifluoromethyl-benzyl)-methyl-aminoLpyrrolidig yII-pe -one (XV-I). Amine: methyl amine (THE
solution) (commercially available). ES-MS mfe 538.8 (M-}ifr). Example 87
1-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-1(3-fluord4trifluoromethyl-benzyp-methyl-
aminol-pyrrolidin-l-y1}-5-dimethylamino-pentan-|-one,

A
-
OYN\)

o)
N

F

Coupling reaction according to general procedure V:
- Pyrrohidine mtermediate: (3SR ,4RS)-3-(3 4-Dichloro-phenyl)-4-[(3-fluore-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XTiE-1),

5 - Amine: Piperazine-1-carboxylic acid diethylamide (c@mmerciaﬂy.availabie'),

ES-MS m/e: 632.2 (M+H".

Example 79
3-(4-{(3SR,4R5)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifiucromethyl-benzy)-methyi-

amino|-pyrrolidine-1-carbonyl}-piperazin-1-yi)-propionitrile

FoF

cl F

by F
Ct A
N

M

Ao
S

N

(
-

10 N
Coupling reaction according to general procedure V;
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyi)-4-[(3-fluoro-4-triflucromethyl-
benzyl)-methyl-amino}-pyrrohdine-1-carbonyl chioride (XIEi-1),
- Amine: 3-Piperazin-1-yi-propionitrile (commercially available),

15 ES-MS mv/e: 580.3 (M+H").

Example 80
{(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-finoro-4-trifluersmethyi-benzyl)-methyl-amino|-
pyrrofidin-1-yl}-(4-hydroxy-3.4,5,6-tetrahydro-2H-[{4,4"bipyridinyl-1-yl}-methanone



10 Nucleophilic substitution reaction according to general procedure VII: - Pyrrolidine intermediate:
5-Bromo-1-43SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-aminoll-pyrrolidin-1-yll -pentan-l-one (XV-1), - Amine: dimethyl-amine
(commerciallwavailaloteypdls ES-MS m/c: 547.9 (M-1-FE). Example 88 POT/EP2009/064031
1-{(38R,4RS)-3-(3,4-Dich|oro-phenyl)-4-[(3-f|uoro-4-tri|luoromethyl-bentyl)-methyl-
amino]-pyrrolidin-1-y1}-5-piperazin-1-yl-pentan-l-om&%:84- Nucleophilic substitution reaction according
to general procedure VII: - Pyrrolidinc intermediate: 5- Bromg 1- [(SSR 4RS)-3-(3,4-dichloro-phenyl
)-4-[(3-fluoro-4- trifluoromethyl-benzyl)- methyl ammo] pyrrolic -1- -y1)-pentan-1-onc (XV-1), 5 - Amine:
Piperazine (commercially available), ES- MS mye; 588.8 ( HE) Example 89
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3 0-4- lel methyl-benty1)-melhyl-
aminol-pyrrolidin-E111-5-(4-methyl-piperazin- 1 9- pf[itan -l-oue 10

Coupling reaction according to general procedurs V:
- Pyrrolidine intermediate: (38R,4RS)-3+(3,4-Dichlore-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyt)-methyl-amino}-pyrrolidine-1-carbonyl chloride (XIII-1),

5 - Amine: 2,3,5,6-Tetrahydro-1H-[4,4 bipyridinyl-4-ol (commercially available),
ES-MS m/e: 625.2 (M+H ).
Example 81
{(3SR,4RS)-3—(4~Ch10r0—3-ﬂ13oro-pheny}}—4-1(3-ﬂu0m-4-n"iﬂu0romethyhbenzyl}-—methyl—
amino]-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-i-yl-methanone
F. F
Ct F
F
A
N
N
(\NAO
QN
)S\\ \)
10

Coupling reaction according to general procedure 1i:

- Pyrrolidine intermediate: [(3RS,4SR )-4-~(4-Chloro-3-fluoro-phenyl)-pyrrolidin-3-yi]-(3-fluoro-

4-trifluoromethyl-benzyl)-methyl-amine (VIII-2),

- carbamoyl chloride: 4-methanesulfonyl-piperazine-1-carbonyl chloride (described herein above
15 in the intermediate part),

ES-MS m/e: 594.7 (M+H").

Example 82
{(3SR4RS)-3-(4-Chloro-3-fiuoro-phenyl)-4-[(3-fluoro-4- ~trifluoromethyl-benzyl}-methyl-

amine]-pyrrelidin-1-yli-(4-methanesulfonyl-[1,4]diazepan-1-yh-methanone



Nucleophilic substitution reaction according to general procedure VII: - Pyrroticline intermediate:
5-Bromo-1-1.(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino]pyrro | id in-I-y11 -pentan-l-one (XV-1), - Amine:
1-Methyl-piperazmes@omsercially available). 15 ES-MS mile: 602.8(M4-H)cw¥@:o09/064031
2010/060703PCT/EP20091064031 -85- Example 90
4-(5-{(3SR,4RS)-3-(3,4-llichloro-pheny1)-4-1(3- -fluordl4- -trifluoroniethyl-benzyl)-methyl-
aminol-pyrrolidin-1-y1}-5-oxo-pentyl}-piperazine-1-sulionic aC|d dirnethylamide N 5Nucleophilic
substitution reaction according to general procedure VII: - ;« olidine intermediate: 5-Bromo-1-
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3- ftrlflu @ éthy I-bertzyt)-methy I-amino] -pyrrol
-one (XV-1), - Amine: Piperazine-l-sulfonic @ ~* ethyl mide (commercially available), ES-MS m/e:
695.8 (M-g-Ih). 10Example 91 é_i
1-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-1(3-fluore-4-trifluoromethyl-benzyl)-methyl-

aminol-pyrrolidin-1-y1}-5-imidazol-1-yl- penta%on/&

0 N

4
St

~ %

Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,48R )-4-{4-Chloro-3-fluoro-phenyl)-pyrrofidin-3-yl]-(3-flucro-
d-trifluoromethyl-benzyl)-methyl-amine (Vii-2),

5 - carbamoyi chloride: 4-Methanesulfonyi-[1,4]diazepane-1-carbony! chloride (this compound
was prepared from 1-Methanesulfonyl-[1,4]diazepane using the same procedure as for the
preparation of 4-methanesulfonyl-piperazine-1-carbonyl chloride),

ES-MS m/e: 625.2 (M+H™).

Example 83
10 {35RARE-3-(3, 4-Dichlero-phenyl)-4-|methyl-(4-trifluoromethyl-benzyl)-amine]-

pyrrolidin-1-yli-(4-methanesulfonyl-piperazin-i-yh-methanone
F

@ﬁf

(\NAO
.
/8\\
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Reductive amination according to general procedure IIT:
- Pyrroliding intermediate: [(35R,4R5)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
15 {4-methanesulfonyl-piperazin-i-yl)-methanone (XII-3),
- Aldehyde: 4-Trifluoromethyl-benzaldehyde (commercially availabie),

ES-MS m/e: 592.8 (M+H").

Example 84
1-{(35R,4RS)-3-(3,4-Dichlero-phenyl)-4-| methyl-(4-trifluoro methyi-benzyl)-amino|-
20 pyrrolidin-1-yI}-5-morpholin-4-yl-pentan-1-ene



Nucleophilic substitution reaction according to general procedure VII: 15 - Pyrrolidinc intermediate:
5-Bromo-1-PSR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-aminol-pyrro lidin- | -yll-pcntan-l-one (XV-1), - Amine: 11-1-Imidazole
(commerciallyvavzilastsy3wO 2010/060703PCT/EP2009/064031 -86- ESetviSup@iomé@ssr (M1-1).
Example 92 1-{(3SR,4RS)-3-(3,4-Dichioro-pheny1)-4-1(3-titioro-4-trilluoromethyl-benz
y1)-methyl-aminol-pyrrolidin-I-y11-5-pyrrolidin-I-yl- p@%tanThone FF Nucleophilic substitution reaction
according to general procedure VII: - Pyrrolidinc intermediate: .

5-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phené{l)-443-fluoro-4
trifluoromethyl-benzyl)-methyl-aminorpyrrolidi 1}-pen -onc (XV-1), - Amine: pyrrolidine
(commercially available), 10 ES-MS m/e: 5 +P¢) mple 93

(3SR,4RS)-3-(3,4-Dichloro-phertyl)-4-[(3- fluoro 4- oromethyl benzy1)-methyl-aminol-
pyrrolidine-1-carboxylic acid 3-dimethylamino-propyl-ester

&}

(\N

O

Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [( IRS,4A5R)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-y1]-methyi-(4-
trifiuoromethyi-benzyl}-amine (VIIE-3},

5 - Carboxylic acid: 5-Morpholin-4-yl-pentanoic acid (described in J. Molecular Structure 2001,
560, p.261),
ES-MS m/e: 573.7 (M+H™),

Example 85
5-Amino-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl}-4- [(3-fluoro-4-trifluoromethyi-Denzyl)-

10 methyl-amine}-pyrrolidin-1-yB-pentan-1-one

=] gas
f/&o

Nucleophilic substitution reaction according to general procedure VII:

N

- Pyrrolidine intermediate: 5-Bromo-1-{(38R,4RS)-3-(3,4-dichioro-pheny!)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino J-pyrrolidin-1-yl} -pentan-1-one (XV-1),
15 - Amine: aqueous ammonia (comemercially available),

ES-MS m/e: 519.9 (M+H".

_ Example 86
1-{{35R.4R5)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifincromethyl-benz

yh-methyl-amino|-pyrrolidin-1-yl}-5-methviamino-pentan-1-one



15 Nucleophilic substitution reaction according to general procedure VIII: - Pyn-olidine intermediate:
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethylbenzyl1)-methyl-aminol-pyrrolidine-
1-carboxylic acid 3-chloro-propyl ester (XVI-1), - Amine: dimethylramine (commercially available), WO
2010/060703RC HERZOA9/064031 -87- ES-MS m/e: 550.3 (M+H-). Example-B4p2609/064031
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-41(3-fluoro-4- trlfluoromethyl benzy)
-methyl-aminol-pyrrolidine-1-carboxylic acid 3- morp?rblln 4-yl-propyl ester Nucleophilic substitution
reaction according to general procedure VIII: Pyrrolidine infermediate:
(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3- quoro 4-trifluoromethylbenzyl)-methyl-amino]-pyrrolidine-1-c
arboxylic acid 3-chloro-propyl ester (XVI- 1) ne: m@rﬁe (commercially available), 10 ES-MS
m/c: 591.8 (M+1-11. Example 95 o \
1-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-1(3-fluotrp-4-trifluoromethyl-benzy1)-metltyl- amino
Hpyrrolidin- 1 -y11-6-pyridin-2-yl-hexane-1,6-dio

A,
W

Nucleophilic substitution reaction according to general procedure VII:
- Pyrrohdine intermediate: 5-Bromo-1-{(38R,4RS)-3-(3,4-dichloro-phenyl}-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino]-pyrrofidin- 1-y1} -pentan-1-one {(XV-1),

5 - Amine: methyl amine (THF solution) (commercially available),
ES-MS m/e: 533.8 (M+H ).
Example 8§87
1-{(3SR,4RS8)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifiuoromethyl-benzyl)-methyl-
aminol-pyrrokidin-1i-yi}-5-dimethyiamino-pentan-1-one
Fo F
G -
F‘
Dal
N
]
Q
Y
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Nugcleophilic substitution reaction according to general procedure VII:

- Pyrrolidine intermediate: 5-Bromo-1-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-{(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino -pyrrolidin-1-y1} -pentan-1-one (XV-1),

- Amme: dimethyl-amine (conunercialiy availabie),

15 ES-MS m/e: 547.9 (M+H").

| Example 88
1-{{35R,4R5)-3-(3,4-Dichloro-phenyly-4-] (3-fluoro-4-trifluo romethyl-benzyl}-methyi-

- amino|-pyrrolidin-1-vl}-S-piperazin-1-yi-pentan-1-one



15 Coupling reaction according to general procedure I: - Pyrrolidine intermediate:
[(B3RS,4SR)-4-(3.4-Dichloro-phenyl)-p o trifluoromethyl-benzyl)-methyl-amine (VIII-1), WO
2010/060703PCT/EP2009/064031 -88- - Carboxylic acid: 6-0xo-6-pyridin-2-y[-hexanoic acid (Journal
filer Praktish&Cliedriie 74966, 34, 272), ES-MS m/e: 610i (M+1-1). Example 98 pr2009/064631
51-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-y11-6-(4-methoxy-phenyl)4iexa“r§é=1,6-dione Coupling reaction according to
general procedure 1: - Pyn-olidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-pheny1)-pyrro
din-3-yl]-(3-fluoro-4- 10 trifluoromethyl-benzy1)-methyl-amine(VIlI-1), - Carboxylic acid:
6-(4-Methoxy-phenyl)-6-oxo-hexanoic acid (c erciallil@ble), ES-MS m/e: 611.2 (M+H-).
Example 97 1-{(3SR,4RS)-3-(3,4-Dichloro 4 1(3 fitro-4-trifluoromethyl-bentyl)-methyl-
aminol-pyrrolidin-1 -yl}-6-thiophen-2-yl-hexane-EB-dibne Coupling reaction according to general
procedure!: - Pyrrolidine intermediate: [(3RS,4SR?-—2§3.4-Dichloro-phenyl)-pyn-olidin 3-y1]-(3-fluoro4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),

N

N
Nucleophilic substitution reaction according to general procedure VII:
- Pyrroiidine intermediate: 5-Bromo-1-{{35R,4RS)-3-(3,4-dichloro-phenyi)-4-[(3-flucro-4-
trifluoromethyl-benzyl}-methyl-amino}-pyrrolidin-1-y1} -pentan- L -one (XV-1),

5 - Amine: Piperazine {commercially available),

ES-MS m/e: 588.8 (M+H"),

Example 89
1-{(3SRARS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluero-4-triflusromethyl-benzyl)-methyl-

amino}-pyrrolidin-1-y1}-5-(4-methyl-piperazin-1-yl)-pentan-1-one
F_F

oy

Nucieophihic substitution reaction according to general procedure VII:

- Pyrrolidine intermediate: 5-Bromo-1-{({38R,4RS)-3-(3,4-dichloro-phenyD)-4-[(3-fluoro-4-
trifluoromethyl-benzyl}-methyl-amino]-pyrrofidin- 1-y1} -pentan-1-one (XV-1),

- Amine: 1-Methyl-piperazine (commercially available),

15 ES-MS m/e: 602.8(M+H").



WO 2010/060703PCT/EP2009/064031 -89- - Carboxylic acid: 6-0xo-6-thiophen-2-yl-hcxano ¢ acid
(commercially available), ES-MS m/c: 587.1 (M-E1-1-). Example 98
6-{(3SR,4RS)-3-(3,4-1Dichloro-pheny1)-4-1(3-flaoro-4-trifluoromethyl-benz
y1)-methyl-aminciysolidin-l1-y1}-6-oxo-hexanoic acid amide Ny 0 Couplingreseti@naceording to
general procedure I: - Pyrroticline intermediate:

[(BRS,4SR)-4(34-Dichloro-pheny[)-pyrrolidin-3-yl]- (B%Iuoro 4- trifluoromethyl-benzy0-methyl-amine
(VE11-1), 10 - Carboxylic acid: 5-Carbamoyl- pentan0|c acid (commercially available), ES-MS m/e:
548.2 (IVI+HT). Example 99 | Example 90

(38, 4:?2 -3- (a4@;mmimem)mﬁ&ﬁmpgmgméw?nmmybmﬁw&w?@mlvaﬁymﬂd)mmemsa
pyrrolidin- 1y11 S5-methox n n-l-one 15 in reac ccordin eneral procedure 1:
Pyrrolidine intefmeat: tg”f%%% %}5"@( 8 ﬁcﬁ[% él B S“/W o] %Q fﬁiﬁ'%? HS%%“EE

trifluoromethyl-benzy1)-methyl-amine (V11I- 1) if

N

K&o
NJ/
% N(\)
~ ./S\\
9]

N
l

5 Nucleophilic substitution reaction according to general procedure VII:
- Pyrrolidine mtermediate: 5-Bromo-1-{(35R,4R8)-3-(3 4-dichloro-phenyl)-4-[{3-fluoro-4-
triffuoromethyl-benzyl)-methyl-amino|-pyrrolidin- 1-y1t-pentan-i-one (XV-1),
- Armmne: Piperazine-1-sulfonic acid dimethylamide {commercially available),
ES-MS mve: 695.8 (M+H").
i0 Fxample 91

1-{(35R.4R5)-3-(3,4-Dichloro-phenyl)-4-[(3-fluore-4-trifluoromethyl-benzyl)-methyl-

amino}-pyrrolidie-1-yI}-5-imidazol-i-yl-pentan-1-one

o
s

/N

.
Nucleophilic substitution reaction according to general procedure VII:

15 - Pyrrolidine intermediate: 5-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-
triffuoromethyl-benzyl)-methyl-amino J-pyrrolidin-1-y1} -pentan-1-one (XV-13,

- Armne: 1H-Imidazole {commercially available),



Carboxylic acid: 5-Methoxy-pentanoic acid (commercially available), 20 ES-MS m/e: 535.1 (MAT).
WO 2010/060703PCT/EP2009/064031 -90- Example 100
5-(4-Chloro-phenyl)-1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-
benzyl}-metiyBamivsbpyrrolidin-1-yll-pentan-l-one 5 Coupling reaction agcavdingstangaaeral
procedure I: - Pyrrolidine intermediate: R3RS,4512)-4-(3,4-Dichloro-phenyl)-pyrrofid 3-y1]-(3-fluoro-4-
trifluoromethyl-benzy1)-methyl-amine (WW1), - Car%)(ylic acid: 5-(4-Chloro-phenyl)-pentanoic acid
(commercjall vai}a'g%ﬁ,g%fMS m/c: 615.1 (M+H-). 10Example 101
4-(3SR,4RS)-3- DI f 36ﬁe)1y1)-44(3-ﬂuoro-4-tri|luoromethyl-benzyl)-methyl-
aminoi-pyrrolidin-1-3711-N,N-dimethyl-4-oxo-butyramide  Coupling reaction according to general
procedure I: 15 - Pyrrolidine intermediate: [(3R$x8R)49(3.4-Dichforo-phenyl)-pyr
olidin 3 y1}-(3-luoyor st omelivbRazy L MBI o SPGBy ben
N,N-Dimethyl-succinamic acid (commercially available),
yh-methykamino|-pyrrolidin-I-yi}-5-pyrrolidin-1-yi-pentan-1-one

F. F
G F
F
a@ \
""-. N

B

&

Nucleophilic substitution reaction according to general procedure Vil

- Pyrrolidine intermediate: 5-Bromo-1- {(38R,4RS)-3-(3,4-dichioro-phenyl)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-aminol-pyrrolidin-1-y1} -pentan-1-one (XV-1),

- Amine: pyrrolidine (commercially available),

10 ES-MS mv/e: 573.7 (M+H").

Example 93
(3SR, 4RS5)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-triflusromethyi-benzyl)-methyl-amino|-

pyrrolidine-1-carboxylic acid 3-dimethylamino-propy! ester

FF
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15 Nucleophilic substitution reaction according to general procedure VIII:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4~Dichloro-phenyl)-4-{(3-fluoro-4-trifinoromethyi-
benzyl)-methyl-amino]-pyrrolidine- I-carboxylic acid 3-chloro-propyl ester (XVI-1),

- Amine: dimethyl-amine (commercially available),



ES-MS m/e: 548.2 (MAT WO 2010/060703PCT/EP2009/064031 -91- Example 102
6-R3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminoi-pyrrolidin-1-311-6-oxo-hexanenitrile 5 To a stirred solution of 5-bromo-1-
t(3SR,4RS)-3A@ Adickiosd-phenyl)-4-[(3-fluoro-4- PCT/EPZO09/064031
trifluoromethyl-benzyt)-methyl-aminol-pyrrolidin-l-y1}-pentan-l-one (XV-1) (40 mg, 0.068 mmol) in DMF
(2 ml) was added potassium cyanide (5.0 mg, 0.077mmol) and 18 crown 6-ether (18 mg, 0.068 mmoll.
The reacti ture w. |rred At 40C ovenight, concentrated under vacuo. The product was purified
by prepar§t$ MSW@% Mé}ﬁ }ng (9 %) of the title product 10as a colorless oil. ES-MS in/c: 530.1
(MH-H. ). Example 103
(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3- fluorﬁdammo%methyl benzyl)-methyl-aminol-
pyrrolidine-1-carb I 15 ;
(3SR,4RS)-3-(3, 4%%%5%%%%%%-%% E?‘(Iyuo%%- - :ﬁﬂ%@gﬁit i%ﬁ%g%h%g% gﬁrhfzi?r%%)] -pyrrolidinc-
-carboxylic acid 38i&d- Wﬁ?i“@%@PWW*‘Ed@iﬁﬁxmh@%E%%WWEE@W@(Z’WWNH}S@@@M potassium
cyanide (5.0 mg, 0.077 mmol) and 18 crown 6-ether (18 mg, Q:068 mmol). The reaction mixture was
stirred at 40C ovenight, concentrated WO 2: 10/060703 F:112009/064031 -92- under vacuo. The
I

product was purified by preparation HPLC to yiels 18 mg, (45-%) of the title product as a colorless oil.
ES-MS m/e: 532.1 (M+H). Example 104 © N
3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-[(3-11uoro- 4{Iﬁﬂuoromethyl benzyl)-methyl5aminol-pyrrolidin-1-A-

5-(1-methyl-piperidin-4-ylamino)-pentan-l-one N
o] o]
S
5 o

Nucleophilic substitution reaction according to general procedure VIIT:
- Pyrrolidine intermediate: (3SR,4R8)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine- 1-carboxylic acid 3-chloro-propyl ester (XVI-1),
- Amine: morpholine (commercially available),
10 ES-MS m/e: 591.8 (M+HD),

Example 95
I-{(35R,4R5)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-triflueromethyl-benzyl)-methyl-
amino|-pyrrolidin-1-yi}-6-pyridin-2-yl-hexane-1,6-dione

15 Coupling reactiorn according to general procedure I:
- Pyrrohdine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl}-(3-fluoro-4-
trifluoromethyl-benzyl}-methyl-amine (VI1I-1),



Nucleophilic substitution reaction according to general procedure VII: - Pyrrolidine intermediate:
5-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino]-pyrrolidin-1-y1 -pentan-I-one (XV-1), 10 - Amine:
1-Methyl-pipevidiméyytamine (commercially available), ES-MS Me: 617.3 (M-HrExample 105
N-f1-(5-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-l-y11-5-oxo-penty1)-piperidin-4-ylit&cetamide 15 Nucleophilic substitution reaction

according t%gg%eral procedure VII: - Pyrrolidine intermediate:

5-Bromo-1 UR S5 (fﬁqxa‘éﬁiéi'rﬁlﬁ%ﬁ&&?x&lﬁ§ fitioro\ R Bk ot EramismENRGI Hmino]
-pyrrolidin2Z2y1) -pentan- | -one (XV-1), WO 2010/060703PCT/EP20091064031 -93- - Amine:

N- P|perld%A%gamgtmdle&oglmermany available), ES-MS m/c: 645.4 (M-I-1-E).

Example
{(3SRARS)-3-(3-Chloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-benzy1)-tnethyl-aminol5Spyrrolidin-l-y11-
(4-methanesulfonyl-piperazin-1-y1)-methanone®@&tipki§ reaction according to general procedure [I: -

Pyrroligine intefmeriaies)[(BRS45 R %ﬂ%ﬂ@ﬁ%ﬁ@'ﬁﬁ%}&mﬁrgﬂﬁuﬁ"&;ﬁkﬁvﬂ%gfﬁ%‘ﬂ}-«methy‘-
trifluoromethyl- benzyl) methyl-aminc (VII1
mmo} pwmhdm I-Vi}~é (4-methoxy-phenyl)-hexane-1,6-dione

bogpat
s

N
| ﬁ °
O o
x
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Coupling reaction according to general procedure I:
- Pyrrofidine imtermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrofidin-3-y1]-(3-fluoro-4-
16 trifluoromethyl-benzyl)-methyl-amine (VI1i-1),

- Carboxylic acid: 6-(4-Methoxy-phenyl)-6-oxo-hexanoic acid (commercially availabie),
ES-MS m/e: 611.2 (M+H").

Exampie 97
i-{(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyi-ben zyD-methyl-

o
LA

aminel-pyrrolidin--yl}-6-thiophen-2-yl-hexane-1,6-dione

Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl1}-(3-fluoro-4-
trifluoromethyl-benzyl}-methyl-amine (VIIE-1),



10 - Carbamoyl chloride: 4-Methanesulfonyl-piperazine-1-carbonyl chloride (described herein above),
ES-MS de: 576.8 (M+11+). Example 107
1-1(3SR,4RS)-3-(3-Chloro-phenyl)-41(3-fluoro-4-tritluoromethyl-benzyl)-methyl-aminop

15pyrrolidin- Byl dvsesonpholin-4-y1-pentan-1-one CV cC Coupling reactipa-peesssingdn general
procedure Il: - Pyrrolidine intermediate: R3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-y1]-(3-fluoro-4-
trifluoromethyl-benzy1)-methyl-amine (VIII-4), WO-8$10/060703PCDEP2009/064031 -94- - Carboxylic
acid: 5-Mo hotin-4-yl-pentanoic acid (describedolccular Structure 2001, 560, p.261), ES-MS mie: 555.8
(MH-H ). E%%’F@f %gr.:{@gé—@)gp@jgaphcnm%yl—hexanmc acid {commercially available),

3-Chloro-pite i -l stathyin4strifithwomethyl-benzyl)-aminoppyrrolidin-I-
y1}-(4-methanesulfonyl-piperazin-l-yl)-methanone Coupling reaction according to general procedure
[l: - Pyrrolidine intermediate: [(3RS,4SR)-4-(§5§%hIﬁ%-@enyl)-pyrrolidin-3-y1]-methy|-(4- 10
trifluoromethyl-benzyl)-amine (VIII-5), - Carbamoyijﬂ oride: 4-Methanesulfonyt-piperazine carbonyl
chloride (describef-Werdiwidove) i ESiggdre- o588 APR) fluoro-4-trifluoromethyi-benz

5 vh-methyl-amino}-pyrrolidin-i-yli-6-oxo-hexanoic acid amide

F_F
Ci F
F
g
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Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS, 48R}-4~(3.4-Dichioro-phenyl)-pyrrolidin-3-y1]~(3-fluoro-4-
trifluoromethyl-benzyt)-methyl-amine (VII§-1},
10 - Carboxylic acid: 5-Carbamoyl-pentanoic acid (commercially available),

ES-MS m/e: 548.2 (M+H").

Example 99
{3 S,4R}—3~(334-E)ichiom~pheny§}~4~[(3-ﬂu(}1‘&—4—{s‘iﬂuernmﬁhy]»benzyl)wmethyi—aminol—

pyrrofidin-1-yI}-5-methoxy-pentan-I-one

F

2

Cl =5
<; >>_< E
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Coupling reaction according to general procedure [

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-y1]-(3-fluoro-4-

trifluoromethyl-benzy!)-methyl-amine (VIII-1},

- Carboxylic acid: 5-Methoxy-pentanoic acid {commercially available)
20 ES-MS m/e: 535.1 (M+H).

]



Example 109 15
1-{(3SR,4RS)-3-(3-Chloro-phenyl)-4-Imethyl-(4-trifluoromethyl-benzy1)-aminoppyrrolidin1-y1}-5-morph
olin-4-yl-pentan-l-one Coupling reaction according to general procedure 11: - Pyrrolidine
intermediate @R®&ASR)34-(3-Chloro-phenyl)-py olidi 3-ylkmethyl-(4- 20 triftuorpmeshykbenzyl)-amine
(V111-5), WO 2010/060703PCT/EP2009/064031 -95- - Carboxylic acid: 5-Morpholin-4-yl-penta mc
acid (described in J. Molecular Structure 2001, 560; B 261), ES-MS m/e: 537.9 (M+14- Example 110
51-1(3S,4R)-3-(3,4-Diehloro-phenyl)-4-1(3-fluo ro-4-trifluoromethyl-benzyl)-methyl-aminol-
pyrrolidin-I-y1}-3-morpholin-4-yl-propan-1 -one Wﬁ}mb@%aalon according to general procedure I:

- PyrrolIdlnﬁmimémw‘d@m{@@s{@m%@@@ m@ﬁwﬁia@mmmm@mﬂ&mﬂm%ﬂ%%@sﬁyﬂw

trifluoromethyl-benzyl)- met [l Chrbo aC|d 3- Mor holin-4-yl-propionic acid
(commercially available), E %8% g LGS ‘1% P n"f “f(BSR,4RS)-3-(3-Chlo

ro-phenyl)-4-1 methyl-(4- trlfluoromethyl benzyl) -aminol-pyrrofi ﬁ151 -y11-3-morpholin-4-yl-propan-1
-one Cr

ol
3 Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,48R)-4~(3 4-Dichloro-phenyl)-pyrrolidin-3-y1}-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIIE-1),
- Carboxylic acid: 5-(4-Chloro-phenyl)-pentanoic acid (commercially available),
ES-MS m/e: 615.1 (M+H™).

10 Example 101
4-{(35R,4RS5)-3~(3,4-Dichloro-phenyi)-4- [(3-fiuoro-4-trifluoromethyi-benzyl)-methyl-

amino}-pyrrolidin-1-yi}-N,N-dimethyl-4-0x0-butyramide

F. F
Cl o
F
0
' N
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Coupling reaction according to general procedure I:
I5 - Pyrrolidine intermediate: [(3RS,48R)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-y1]-3-fluoro~4-
trifluoromethyl-benzyl)-methyl-amine (VII-1),
- Carboxylic acid: N,N-Dimethyl-succinamic acid (commercially available),

ES-MS m/e: 548.2 (M+H".

20



Coupling reaction according to general procedure I. - Pyn-olidine intermediate:
[(3RS,45R)-4-(3-Chloro-phe y1)-pyrrolidin-3-ylk ethy1-(4- trifluoromethyl1-benzyl)-amine (V111-5), 20 -
Carboxylic acid: 3-Morpholin-4-yl-propionic acid (commercially available), WO
2010/060703RGTNERE0ED/064031 -96- ES-MS rruie: 510.1 (M+FF). Exanppledidos/nesnsi
1-03SR,4RS)-3-(3-Chloro-plieny1)-4-1(3-fluoro-4-trifluoromethyl-bentyl)-methyl-ami el-
pyrrolidin-I-y11-3-morpholin-4-yl-propart-l-one 5 C8dpling reaction according to general procedure I:
Pyrrolidine intermediate: [(3RS,4SR)-4-(3-ChI0ro-phen3é§ olidi 3-y1]-(3-thoro-4-
trifluoromethyl-benzyl)-methyl-amine (V111-4),Em%ﬁ? i;lic acid: 3-Morpholin-4-yl-propionic acid

(CommercialIﬂﬁmmgﬁ)l@@&m&nmﬂ@&p@%ﬁiyﬁ)@dHﬂafﬁmﬁlﬁ'ﬂri]ﬁ%éﬂamet%ln)yi-belﬁzpfl)mmethyﬁw
1-K3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-henzyl)-methyl-
aminoI-pyrrolidin-I-y11-2-morphoﬁ%ﬁ%@é&t&ggﬁéﬁg g’“yit} e

FE
cl e
F
a@ N
{ N
N F

N

o
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5 To a stirred solution of 5-bromo-1-{{38R,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-
triftuoromethy!-benzyl)-methyl-amino]-pyrrolidin-1-yl} -pentan-1-one (XV-1) (40 mg, 0.068
mmol) in DMF (2 ml) was added potassium cyanide (5.0 mg, 0.077 mmeol) and 18 crown 6-ether
(18 mg, 0.068 mmol). The reaction mixture was stirred at 40 °C ovenight, concentrated under
vacuo. The product was purified by preparation HPLC to yield 3.2 mg (9 %) of the title product

10 as a colorless oil. ES-MS m/e: 530.1 (M+H).

Example 103
(3SR4RS)-3-(3,4-Dichloro-phenyl)-4- [(3-fiuoro-4-trifiusromethyi-benzyl}-methyi-aminol-

pyrrolidine-I-carboxvylic acid 3-cvano-propyl ester

I3 To a stirred solution of (3SR ,4RS}-3-(3.4-dichloro-phenyl)-4-(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine- I-carboxylic acid 3-chloro-propyl ester (XV1I-1} (40 mg,
0.068 nmel) in DMF (2 ml) was added potassium cyanide (5.0 mg, 0.077 mmol} and 18 crown

6-ether (18 mg, 0.068 mmol). The reaction mixture was stirred at 40 °C ovenight, concentrated



15 Coupling reaction according to general procedure VI
2-Bromo-1-R3SR/IRS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4
fluoromethyl-benzyl)-methylamino]-pyrrolidin-1-y1}-ethanone (XIV-1) - Amine: Morpholine
(commerciallyavailableyES-MS mile: 547.8(M-H). WO 2010/060703PCTHP208¢0G4031 -97-
Example 114 1-{(3SRARS)-3-(3,4-lliehloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-1-y11-2-(4-methyl-piperazin-1-y1)€thanorie FF Cl 5 Coupling reaction according to
general procedure VI: 2-Bro mo-1- {(3 S R,4 RS)-3-(3,4-dich loro-p henyl)-4-[(3-fluoro-4-trifluo
romethyl-BEASyiHethyE BIRARS RIS B iR BA-BifserEthes( rdiafifhavisktable),
ES-MS tnigo868. 4s Mbrklelobanmpiad £5e: 532.1 (v+HY),
1-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminoppyrrolidin-1-y1}-2-(4-methanesuIfonyl-pé@farglzﬁjﬁ-%@%l)-ethanone
}.-={(3SRARS)—3»«(354mD§ehE@m~phenyE}»—4w~[(3-ﬂuﬁm~—£~tr§fm@mmethy%bmzﬁ)»methyb

5 aminol-pyrrolidin-i-yl}-5-(1-methvl-piperidin-d-ylamino)-pentan-1-one

F. F
Gl E
F
Bl
u, il

N

Nucleophilic substitution reaction according to general procedure VII:
- Pyrroliding intermediate: 5-Bromo-1~{(3SR,4RS)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino]-pyrrolidin-1-yl} -pentan-1-one {XV-1),
10 - Amine: 1-Methyl-piperidin-4-ylamine (commercially available),
ES-MS mve: 617.3 (M+H").

Example 105
N-[1-(5-{ (38R,4RS)-3~(394—Dichioro~pheny§)~t§»{{3—:fiu0%‘0»_4~triﬂuommethyi—benzyi)—-methyi—

amino}-pyrrolidin-1-yi}-5-oxo-pentyl)-piperidin-4-yl]-acetamide

FoF

Gl F
=
Bal

1,
13 /LLN

Nucleophilic substitution reaction according to general procedure VII:

o]

- Pyrrolidine intermediate: 5-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-{{3-fluoro-4-
trifluoromethyl-benzyl-methyi-aminol-pyrrolidin- 1-yl} -pentan-1-one (XV-1),



0=3=0 Coupling reaction according to general procedure VI: 15
2-Bromo-1-{(3SR,4RS)-3-(3.4-dich1loro-phenyl)-44(3-fluoro-4-trifluoromethyl- 1enzy1) methylammcd py
rrolidin-I-yl1-ethanone (MV-1) - Amine: | -Methanesulfonyl-piperazine (commercially available),

ES-MS m/e: 624514753 WO 2010/060703PCT/EP2009/064031 -98- Example:dfisso3:
4-(2-{(3SR,416)-3-(3,4-Dichloro-pheny1)-4-1(3-fluoro-4-trifluorornethyl-benzyl)-rnethyl-
aminol-pyrrolidin-1-y11-2-oxo-ethyl)-piperazine-1- stffonic acid dimethylamide 0=S=0 5 Coupling
reaction accordin general procedure V1: 2-Brom

{(3SR,4RS)H %‘h%ﬁ%}%“bﬁé’ﬁﬁfﬁtﬁﬂﬁécﬁﬁ%‘?&’“&‘"ﬁ‘ﬁl%‘?&%ﬁéﬁ@ “benzy1)-
ethylaminafpyrtatidineky 1k dtiianone (XIV-1) - Amine: Piperazine-I-sulfonic acid dimethylamide
(commercially available), ES-MS m/e: 653.7 (M+1-1). 10Example 117

Example 106
{(ISR41E)-3-(3-Chioro-phenyh)-4-| 3-Nluoro-4-triflucromethyvi-benzyl)-methyl-amine|]-

3 pyrroflidin-1-yi}-{4-methanesulfonvl-piperazin-I-yl)-methanone

cw—Qﬂ \N
»
N/K )

/S\\
Coupling reaction according to general procedure I
- Pyrrolidine mtermediate: [(3RS,45R}-4-(3-Chloro-phenyl)-pyrrolidin-3-ylj-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIEI-4),
10 - Carbamoyl chloride: 4-Methanesulfonyl-piperazine-1-carbonyl chloride (described herein

above),
ES-MS nve: 576.8 (M+H").

Example 167
1-{(3SRARS)-3-(3-Chioro-phenyl)-4-[(3-fluoro-4-trifiusromethyl-benzyl)-methyl-amino] -
15 pyrrolidin-1-yl}-5-morpholin-4-yi-pentan-1-one

FUF

&

F

o &
N

J

Coupling reaction according to general procedure I1:

O

N

9]

- Pyrroiidine intermediate: [(3RS,4SR)-4-(3-Chioro-phenyl)-pyrrolidin-3-yi]-(3-fluoro-4-
trifluoromethyl-benzyi}-methyl-amine (VIII-4),



1-1(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-bencyl)-methyl-
aminol-pyrrolidin-1-yllf-244-(2-dimethylamirto-ethyl)-piperazin-1-yli-ethanone (Lc Coupling reaction
according to general procedure VI: 15 2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-tr
oromethyl-bemgyyamettngdaminoj-pyrrolidin-I-y11 -et hano ne (XIV-1) - AmMiRer/se009/664031
Dimethyl-(2-piperazin-1-yl-ethyl)-a ne (commercially available), ES-MS m/e: 617.8 (W-1-1:). WO
2010/060703PCT/EP2009/064031 -99- Example 1P§-
3-[442-1(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-11uoro-4-(rifluoromethy
I-benzyl)-mehPar ?ﬁ&?ﬁiﬁ?ﬁ?ﬂﬁ?‘?&iﬁ-ﬁ%@ﬂ?ﬁ)aﬁﬁéﬁiﬁﬁ?ﬁl- 4P OPFHtTE S5 EsEUpIANY reaction
accordings&ngeneral procedure VI:
2-Bromo-%—.ég]ﬁal?‘ﬁel?ﬁggﬁg&}\,44_-%iﬁhloro-pheny0-4-[(3-flu0ro-4-trifluoromethyl-benzyp-methylamino]
-pyrro lid in- ]-yl.} -éthano e? -1) - Amine: 3-Piperazin-I-yl-propionitrile (commercially available),
ES-MS m/e: 599.7 (M-(1-IH

Example 168

5 {(38R4RS)-3-(3-Chloro-phenyl-4-[methyl-(4-trifluoromethvi-benzyl)-amino}-pyrrolidin-1-

vi}-{4-methanesulfonyl-piperazin-1-vi)}-methanone

o
»

PY

-

N

O Q
N N
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Coupling reaction according to genera! procedure II:
- Pyrrolidine intermediate: [(3RS,45R)-4-(3-Chloro-phenyl)-pyrrolidin-3-vl]-methyl-(4-
10 trifluoromethyl-benzyl)-amine (VIiI-5),
- Carbamoy! chloride: 4-Methancsulfonyl-piperazine-1-carbonyl chloride {described herein
above),

ES-MS m/e: 558.6 (M+H").

Example 169
15 1-{(3SR4RS)-3-(3-Chloro-phenyl)-4-[methyl-(4-trifluoromethyl-benzyh-amino]-pyrrolidin-

I-yii-5-morpholin-4-vi-pentan-I-ene

N

0
Coupling reaction according to general procedure 11:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chioro-phenyl)-pyrrolidin-3-yl]-methyi-(4-
20 trifluoromethyl-benzyl)-amine (VIEE-5),



10Example 119 1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-
amino]-pyrrolidin-l-y1}-2-(2-hydroxy-ethylamino)-ethanone Coupling reaction according to general
procedure VI: 15
2-Bromo-I-{(3BR4RBH}B4(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyt-beaeyddsmathiylamino]-pyrr
olidin-1-y1}-ethanone (XIV-1) - Amine: 2-Amino-ethanol (commercially available), ES-MS m/e: 521.9
(W-H-). WO 2010/060703PCDEP20091064031 -16t8- Example 120
1-1(3SR,4RS)-3-(3,4-Diehloro-pheny0-44(3-fluorQ-4-trifluoromethyl-benzy1)-methyl-
aminol-pyfr ﬁﬁiﬂ’ql—'&?l@)‘f?:(éiwfbﬁﬁ}ﬁly?&mﬁ’?&Qéﬁgﬁgﬁ‘@"@f@é%E)Ii?@%éﬂ&ﬁ%&%?dﬁﬁ@ito general
procedures¥h; 2-Briomo-1-1(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoro
cthyl-benzyl)-methyl '@E@Qy olidin-l-y11-ethanone (XIV-I) - Amine: 3-Amino-propart-1-ol
(commeré% I)yl/\gagvré%ég?; -N%%m/e: 535.8 (M+H-). 10Example 121
1-{(3SR,4RS)-3-(3,4-Dichloro-pheny0-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
Example 110
5 i—{(3SAR)«E--(EA--Dic%ﬂom-phenyi)wzﬁm[(3-ﬂuﬁm»-é%ntrii‘iuﬁmmeﬁ:hyﬁmbenzyi}-meihyi-—amino}«-

pyrrolidin-1-yi}-3-morphelin-4-yl-propan-1-one

F.F
IaRRAL
al N g
.
!

JAO

Coupling reaction according to general procedure I:

(\N

O

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-y1]-(3-fluoro-4-
10 trifluoromethyl-benzyl}-methyl-amine (VIIE-1),

- Carboxylic acid: 3-Morphelin-4-yl-propionic acid (commercially available),

ES-MS m/e: 561.8 (M+H").

Example 111
1-{(35R,4R5}-3-(3-Chloro-phenyly-4- [ methyl-(4-trifinoromethyl-benzyl)-amino} ~pyrrolidin-

15 1-yi}-3-morpholin-4-yl-propan-1-one

F.F
F
»

JAO

Coupling reaction according to general procedure I:

o

G

- Pyrrolidine intermediate: [{(3RS,4SR}-4-(3-Chloro-phenyl)-pyrrolidin-3-yl}-methyi-(4-
trifluoromethyl-benzyl)-amine (VIIi-5),

20 - Carboxylic acid: 3-Morpholin-4-yl-propionic acid {commerciaily available),



aminokpyrrolidin-l-y1}-2-[(2-hydroxy-ethyl)-methyl-aminokethanone Coupling reaction according to
general procedure Vi: 15 2-Bromo-1-1(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-44
uoromethyl-benzy -methylaminoi-pyrrolidin-I-y11-ethanone (XIV-1) - Amine: 2-Methylamino-ethanol
(commerciallyavasiladobeyES-MS ink: 535.8 (M+H). WO 2010/060703PCTH=P2009464031 -101-
Example 122 1-1(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-1-yll-2-dimethylamino-ethanone -“#Coupling reaction according to general
procedure \él . _ ;

2-Bromo-1E-" %ﬁ%ﬁss)lg‘-{é,hﬁ&cﬁcﬁloro-phenyl)-4-[(3-f|uoro-4-trif|uoromethylrbenzyl)-methylamino]-py
rrolidin-I-yl}-cthanone (XIV* - Amine: Dimethyl-amine (commerciallyavailable), ES-MS m/c: 505.9
(MH-Hh). JoExample 123 Example 112

1-{(3SR 4 iehlar T T e T S e VAR Y S
aminoI-pyﬁ%&%ﬁ%ﬁ%ﬁ[ggﬁﬁﬁﬁeﬁ%ﬁéi%@ﬁﬁh%%%ﬁ%&hé%%%g% ell Q\éhyi min]
pyrrelidin-1-yl}-3-morpholin-4-yi-propan-1-one

o fF
!

N
Q
(\N
5 e

Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yI}-(3-fluoro-4-
triffuoromethyl-benzyl)-methyl-amine (VEE-4),
- Carboxylic acid: 3-Morpholin-4-yl-propionic acid (commercially available),

10 ES-MS mv/e: 527.7 (M+H").

Exampie 113
1-{{38R,4R5)-3-(3 . 4-Dichloro-phenyl)-4-[(3-Huoro-4-trifluc romethyl-benzyh-methyl-

amino|-pyrrolidin-1-yi}-2-morpholin-4.yl-ethanone

F F
Cl F
L
ol 5
. N
.
=
)
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15 Coupling reaction according to general procedure VI
2-Bromo-1-{(35R 4R 5)-3-(3,4-dichloro-phenyl}~4-{(3-fluoro-4-trifluoromethyl-benzyl -methyl-
amino |-pyrrolidin-1-yl}-cthanone (XIV-1)

- Amine: Morpholine (commercially avaiiable),

ES-MS m/e; 547 8(M+H").

20



Coupling reaction according to general procedure VI: 15
2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phcnyl)-4-[(3-fluoro-4-trifluoromethyl-be z 1)-
ethylamino]-pyrrolidin-l-yt}-cthanone (XIV-1) - Amine: N.N,N'-Trimethyl-ethane-1,2-diamine
(commerciallwavailabteypES-MS m/e: 562.9 (M-EI-1 ). Example 124 PCT/EP2009/064031
201-{(3SR,4RS)-3-(3,4-Diehloro-pbeny1)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-1-y1}-2-(2-dimethylainino-ethylamifio)-ethanone WO
2010/060703PCT/EP2009/064031 -102- (L. Coupling reaction according to general procedure VI:
2-Bromo-l-1(3SR,4RS)-3-(3,4-dich|oro-phenylﬁﬁaﬂﬁﬂﬁgéfﬁ)A-uorornethyl-benzyl)-methyl-
aminol-pyrrolidis Sk Reta@one fdrd )phenyl)-4-[(3-flnoro-4-trifluoromethyl-benzyl}-methyl-

aminol-pyrrolidin-1-y1}-2-(4-methyl-piperazin-1-yl)-ethanone

0,
»!

.
)
N
E
5 Coupiing reaction according to general procedure VI
2-Bromo-1-{(38R 4R S)-3-(3,4-dichioro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl-methyl-
ammno}-pyrrolidin-1-y1} -cthanone (XIV-1)

- Amine: 1-Methyl-piperazine (commercially available),
ES-MS m/e: 560.7 (M+H").

16 Example 115
1-{(35R,4R5}-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifiuoromethyl-benzyl)-methyl-

amino}-pyrrolidin-i-yl}-2-(4-methanesulfonyl-piperazin-1-yl)-ethanone

F.F
el .
F
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Coupling reaction according to general procedure VI

15 Z-Bromo-1-{{35R,4RS5}-3~(3,4-dichloro-pheny!)-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyl-
amino J-pyrrolidin-1-yl }-ethanone (XEV-1)
- Amine: 1-Methanesulfonyl-piperazine (commercially available),

ES-MS m/e: 624.5 (M-+H ).



- Amine: N,N-Dimethyl-ethane-1,2-diamine (commercially available), ES-MS m/e: 549.7 (M-EFF).
Example 125 11(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-
aminol-pyrrolidin-1-y11-2-(3-dimethylamino-propylamino)-ethanone (L.0 10 Coupling reaction
according to gemesalqmeeedure VI: 2-Bromo-1-{(3SR,4RS)-3-43,4-dichloropphanyidysArdégdsiluoro-4
fluoromethyl-benzyl)-methylamino]-pyrrolidin-1-y1}-ethanone (XIV-1) - Amine:
N,1\1-Dimethyl-propane-1,3-diamine (commercially &vailable), 15 ES-MS mie: 563.2 (M-1111).
Example 126 1-f(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-11uoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyerolidin-1-y1}-2-[(3-dimethylamino-pr&p§iipietil-aminol-ethanone WO
2010/060703RL [ ASR2009/06408 DicKlauplingnkapation asesdingitm gengral proesdiienétpgBromo-1-

t(3SR,4RS)-3-(3,4-dic Iro- heny|)-4-[(3-fluorg-4 fluorornethyl-benzyl -methylaminoj-pyrrolidin-I
-§/I}-ethano)nc (&ﬁ?}ﬁ?ppyrf&l&ﬁﬂ}@&%}£§-0m~et é}npiperaz%neyi—suﬁmgﬁc acid imethygar%¥de

5 Coupling reaction according o general procedure VI
2-Bromo-1-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyi-
amino}-pyrrolidin-1-yl} -ethanone {(XIV-1)

- Amine: Piperazine-1-sulfonic acid dimethylamide (commercially available),

ES-MS m/e: 633.7 (M+H),

10 Example 117
I-{(35R,4R 5)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-triflucremethyl-benzyl)-methyl-

aminol-pyrrolidin-1-yl}-2-{4-(2-dimethylamino-ethyl)-piperazin-1-yl]-ethanone

F F

o

O
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Coupling reaction according to general procedure VI
15 2-Bromo-1-{(3SR,4RS)-3~(3,4-dichloro-phenyl)-4-{(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino }-pyrrolidin-1-yl}-ethanone {XIV-1)
- Amine: Dimethyl-(2-piperazin-1-yl-ethyi)-amine {commercially available},
ES-MS m/e: 617.8 (M+H"),



5 - Amine: NAN ,N-Trim et hyl-pro-pane-1,3-diacommunally available), ES-MS m/e: 576.8 (M4FC).
Example 127 3-(2-1(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-
amim+pyrrolidin-1-y11-2-oxo-ethylamino)-propionitrile  (LO 10N Coupling reaction according to
general procednipevhsa3Bromo-1-1(3SR,4RS)-3-(3,4-dichloro-phenyB-4-[(Bfluorardbtiiso31
oromethyl-benzy0-methylaminoLpyrrolidin-l-y1}-cthanone (XIV* - Amine: 3-Amino-propionitrile
(commercially available), 15 ES-MS mie: 530.8 (M+2%t-). Example 128
3-[(2-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminoi-pyrrolidin-1-y11-2-oxo-ethyl)-methyl-a ﬁ%‘l’@l‘@dlﬁlltnle \We

2010/060703PCT/ERLODYOEH 8%y 504 + Caupibrg- feRAVONAGSHANG-10.OaNRIA) REegedure VI:
I-benzyl-methyl-aminol-pyrrelidin-1-yI}-2-0x0-ethyl)-piperazin-1-vi}-propionitrile

Pggat

o

@ 3/_2@

z:————\w

5 Coupling reaction according to general procedure VI:
2-Bromo-1-{(35R,4R8)-3-(3,4-dichloro-phenyl)-4-{(3-fluoro-4-trifluoromethyi-benzyl}-methyl-
amine |-pyrrolidin-1-yi}-ethanone (XIV-1)

- Amine: 3-Piperazin-|-yl-propionitrile (commercially available),
ES-MS m/e: 599.7 (M+H").

10 Example 119
1-{(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-finoro-4-iri fluoremethyi-benzyl)-methyi-

amino|-pyrrolidin-1-yi}-2-(2-hydroxy-ethyvlamino)-ethanone

Coupling reaction according to general procedure Vi:

15 2-Bromo-~1-{(358R.4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyi-
amno]-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: 2-Amino-ethanc! (commercially available),

ES-MS m/e: 521.9 (M+H").



2-Bromo-1-
[(3SR.4RS)-3-(3,4-dichloro-phenyl)-4- [(3 -fluoro-4-trifluoromethyl-benzyl)-methylarninoLpyrrolidin-Ey11-
ethanone (XIV-1) - Amine: 3-Methylamino-propionitrile (commercially available), ES-MS m/e: 544.9

(MH-H ). Examplmha@o7e3 PCT/EP2008/064031
1-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-41(3-fluoro-4-trilluoromethyl-benzyl)-methyl-
aminoi-pyrrolidin-1-y11-2-14-(3-hydroxy-propy0-pipEtézin-1-ylkethanone 10 Coupling reacL ion
according to general procedure VI: 2-Bromo-1-
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluorb*2#HHEd¢d ethyl-benzyl)-methylamino]-pyrro lid

in-I-y11-ethanofesiX Aiks)- %m%cﬁi&l@M@i}wﬂmﬁ%&@lmmﬁ{&ﬁWWlﬁ&%ES MS
rrile: 605.3 (MH-I-E). Exam

1-(2-1(3SR,4RS)-3-(3, 438‘511%’ B REA A S ARG SPS B R RPE  ethy -
aminol-pyrrolidin-1-y1}-2-oxo-ethyl)- plperldlne -4-earbonitrilé O 2010/060703PCT/EP2009/064031

-105- I

5 Couphing reaction according to general procedure Vi:
2-Bromo-1-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrofidin-1-yl}-ethanone (XIV-1)

- Amine: 3-Amino-propan-1-ol (commercially available),

ES-MS m/e: 535.8 (M+H").

10 Example 121
1-{(3 SRARS)~3~(3.,4—Dichl{)m-phenyl)-:iw[{3-ﬂuor0-4-—‘ériﬂuo1'0methyﬁ-benzyl}~methyi—

amino|-pyrrolidin-1-yI}-2-{(2-hydroxy-ethyl}-methvl-aminc}-ethanene
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Coupling reaction according to general procedure VI

2-Bromo-1-{(35R 4R 5)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yi} -ethanone (XIV-1)

- Amne: 2-Methylamino-cthanol (commercially available),

ES-MS m/e: 535.8 (M+H™),



- Coupling reaction according to general procedure VI: 2-Bromo-1- {(3 S RVIRS)-3-(3,4-d ich loro-p
henyl )-4-[(3-fluoro-44 rifluoromethyl-benzyt)-methylamino]-pyrrolidin-I-yl} -ethanone (XIV-1) - Amine:
Piperidine-4-carbonitrile (commercially available), ES-MS m/e: 570.7 (M+I-1). Example 131
1-{(3SR,4RS)3 (B M-Biehioro-phenyl)-4-[(3-fluoro-4- rifluoromethyl-benzy g medbiss me4031
aminol-pyrrolidin-1-y11-2-piperazin-1-yl-ethanone 10 Coupling reaction according to general
procedure VI: 2-Bromo-1- -101-
{(3SMRS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methylamino] -p yrro lidin-l-y1}
-ethanone (XIV- 1) Amine: Piperazine (comméféfdiyiavaifable), 15 ES-MS m/e: 546.7 (MFir ).

SRAARS)-G-EBrRieRiosa:RReny sdnl(3-lunteralilivorametiybenzyd):methyl-

aminoi- pyrrolldln 1 11 2-(4- h}/ﬁ(ﬁjrox B‘Berldln -l-yl)-ethanone WO 2010/060703P /EP2009/064031
-106- inoj -95 olidin-i-yi}-2-dimethylamino-ethanone
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5  Coupling reaction according to general procedure VI:
2-Bromo-1-{(35R.4RS)-3-(3,4-dichloro-phenyl)-4-{(3-fluoro-4-trifluoromethyl-benzyl}-methyl-
amino J-pyrrolidin-1-yl} -ethanone (XIV-1)

- Amine: Dimethyl-amine (commercially available),

ES-MS m/e: 505.9 (M+H™.

10 Example 123
];~{(38R,4RS)-—3~(3,4-Dichior0—g)henyi)-4—[(3«ﬂuﬂr0~4mtriﬂuoromethyﬂ-benzyl)—methy}u

aminol-pyrrolidin-1-yi}-2-[(2-dimethylamineo-ethyl-methyl-amino]-ethanone

F F
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Coupling reaction according to general procedure V1
15 Z-Bromo-1-{(35R,4RS)-3-(3,4-dichloro-phenyl)-4-[{3 ~fluoro-4-trifluoromethyl-benzyl}-methyl-
amino [-pyrrolidin-1-yi}-ethanone (XIV-1)
- Amme: N,N,N"-Trimethyl-ethane-1,2-diamine (commercially available},
ES-MS m/e: 562.9 (M+H"),

Example 124
20 1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4- [{(3-fluoro-4-triflueromethyi-benzyl-methyl-

amino|-pyrrelidin-1-ylj-2-(2-dimethylamino-ethviamino)-ethanone



0 Coupling reaction according to general procedure VI: 2-Bromo- -
R3SR,4RS1-3-(3,4-dichloro-pheny1)-4-1(3-fluoro-4-
ifluoromethyl-benzyl)-methylamino)-pyrrolidin-lI-y1}-ethanone (XIV-1) 5 - Amine: Piperidin-4-ol
(commerciallwavailable)sES-MS m/e: 561.8 (M+I-). Example 133 PCT/EP2009/064G31
N-1(S)-1-(2-{(3SR,4RS)-3-(3,4-Dichloro-pbenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-
methyl-aminof-pyrrolidin-1-yll-2-oxo-ethyl)-pyrrolidin{8-ylf-acetamide 10 Coupling reaction according
to general procedure VI.

2-Bromo-1-{(3SRARS)-3-(3,4-dichloro-phen O-4-[(3-fluoro-ﬁ- ﬁ‘luoromethyl-benzyl)-methylamino]-pyrr
olidin-1-y1Hethanone (XIV-1) - Amine: (S)- -?irolidin- cétamide (commercially available). 15

ES-MS m/e: 588.8 (M+IIH). Example 134 ¢ \
N-1(R)-1-(2-{(3SR,4RS)-3-(3,4-Diehloro-phenyT)-4- luoro-4-trilluoromethyl-ben 1)-
methyl-amMoi-pyrrolidin-1-y11-2-oxo-ethyl)-pyrrolidin-3-yll-acetamide WO
2010/060703PCT/EP20091064031 -107- Hh;

o}

\N/\/N
I

Coupling reaction according to general procedure VI:
2-Bromo-1-{(35R 4R 8)-3~(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)}-methyl-
amino}-pyrrolidin-1-yl} -ethanone (XIV-1)

5 - Amine: N,N-Dimethyl-ethane-1,2-diamine (commercially available),
ES-MS m/e: 549.7 (M+H").
Example 125
i —{(3SRARS)—S«{S,4—Dichl0m—phenyl)~4-[(3—ﬂuoro~4~tn‘?ﬁuoromethy]~henzyl}~methy§«
aming]-pyrrolidin-1-yi-2-(3-dimethylamino-propylamino)-ethanone

F. F
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Coupling reaction according to general procedure VI
2-Bromo-1-{(38R,4RS)-3-(3 4-dichloro-phenyi)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amvino }-pyrrolidin-1-yi}~cthanone (XIV-1)
- Amine: N,N-Dimethyl-propane-1,3-diamine (commercially available).
15 ES-MS m/e: 563.2 (M+H").

Example 126
1-{{3SR,4RS)-3-(3,4-Dichioro-phenyl)-4-[(3-fluore-4-trifluoromethyi-benzyl)}-methy}-

amingl-pyrrolidin-1-yl}-2-[(3-dimethylamino-propyl)-methyl-amino]-ethanone



(LO p Coupling reaction according to general procedure VI:
2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-tr
uoromethyl-benzyl)-inethylamino]-pyrrolidin-l-yll-ethanone (XIV-1) 5 - Amine:

(R)-N-Pyrrolidim 3sylvagetamide (commercially available), ES-MS m/e: 588G (Mrtskdrhe@ample 135
1-R3S,4R)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-aminoi-
pyrrolidin-1-y11-2-(1.1-dioxo-L6-thiomorpholin-4-yt}{&thanone 10\/0=S=0 Coupling reaction
according to general procedure VI: .
2-Bromo-l-f(3SR,4RS)-3-(3,4-dichIoro-phenyé)l-4-[(3-fluoro-4-
-rolidin-1-y1}-cthanone (XIV-1) - Amine: Thiomgrpholine
ES-MS mie: 595.6 (MH-H4). Example 136 « \
1-1(3SR,4RS)-3-(3,4-Dichloro-pheny1)-41(3-fluoro=4- d uoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-y11-2-(4-dimethylamino-piperid - -yl)ethanone

"

AN AN

i fuoromethyl-benzyl)-methylamino]-pm
iogide (commercially available), 15

Coupling reaction according to general procedure VI:
2-Bromo-1-{(35R,4RS)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl )-methyl-
amino ]-pyrrofidin-1-yl}-ethanone (X1V-1}

5~ Amine: NN, N"-Trimethyl-propane-1,3-dianminc (commercially available),

ES-MS m/e: 576.8 (M+H).

Example 127
3-(2-{(35R,4RS}-3-(3,4-Dichlero-phenyl)-4-[(3-fiuero-4-trifluoro methyl-benzyl}-methyl-

aminof-pyrrolidin-1-yi}-2-oxe-ethylamine)-propionitrile

FoF
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Coupling reaction according to general procedure VI:
2-Bromo-1-{(3SR,4RS}-3-(3,4-dichloro-phenyl)-4-[{ 3~fluoro-4-trifluoromethyi-benzyl}-methyl-
amino]-pyrrolidin-1-yi}-ethanone (XIV-1)
- Amine: 3-Amino-propionitrile (commercially available),

15 ES-MS m/e: 530.8 (M+H").

Example 128
3-[(2-{(35R,4RS)-3-(3,4-Dichloro-phenyl)-4-{(3-fluoro-4d-trifleoroe methyi-benzyly-methyl-

aminof-pyrrolidin-1-yl}-2-exo-ethyl)-methyl-amino]-propionitrile



WO 2010/060703PCT/EP2009/064031 Coupling reaction according to general procedure VI:
2-Bromo-1-{(3SR,4RS1-3-(3,4-dichloro-pheny11-4-[(3-fluoro-4-tr uoromethyl-benzyl)-methylaminopp
yrrolidin- | -y1} -ethanone (MV-1) 5 - Amine: Dimethyl-piperidin-4-yl-amine (commercially available),
ES-MS mile: m&@m&%ﬁﬁh. Example 137 POT/EF2009/064031
N-[1-(2-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-l-y11-2-oxo-ethyl)-piperidin-4-yli-ak&tamide 10 Coupling reaction according to
general procedure VI: 2-Bromo-1- {(3SR.4RS)-3-(3,4- dlchloro heny1)-4-[(3-fluoro-4
fluoromethyl-benzyl)-methylaminol- pyrrolldln -l-yll- -ethanone’ V-1) - Amine:
N-Piperidin-4-yl-acetamide (commercially availa hle), 15 §Fm/e 602.8 (M+H-) Example 138
2-(4-Acetyl-piperazin-I-v1)-1-{(3SR,4RS)- 3e: hIQro- nyl)-4-1(3-fluoro-4-
trifluoromethyl-benzy1)-methyl-aminol- pyrrolldln [yll-etfianone WO 2010/060703PCT/EP2009/064031

-109-
o

N
N///\/\

Coupling reaction according to gencral procedure VI:
2-Bromo-1-{(38R 4R S3)-3-(3 4-dichioro-phenyl}-4-[(3-flucro-d-trifluoromethyl- benzyl-methyi-
armno}-pyrrolidin-1-yl }-ethanene (X1V-1)

i

- Amine: 3-Methylamino-propionitrile (commercially available),
ES-MS m/e: 544.9 (M+H").

Example 129
[-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4- |(3-fluoro-4-trifluoromethyl-benzvi)-methyi-

amine}-pyrrelidin-1-yl}-2-[4-(3-hydroxy-propyl)-piperazin-1-vl|-ethanene
F.F
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Coupling reaction according to general procedure VI
2-Bromo-1-{(35R,4R8)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyl-
amino|-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: 3-Piperazin-1-yi-propan-1-ol (commercially available),
15 ES-MS m/e: 605.3 (M+H").

Example 130
-(2-4(3 SRARS}-3-»(3,4»Dichiom~phenyi}»4-{(E—ﬁu9ro—4-triﬂu0mmethyi»bemyl)nmethyi—

amino|-pyrrolidin-1-yl}-Z-oxo-ethyl}-piperidine-4-carbenitrile



z ? /Lo Coupling reaction according to general procedure VI; 2-Bromo-1- t(3S RARS
)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoronicthyl-henzylymethy amino]-pyrrolidin-l-y1} -ethanone
(MV-1) 5- Amine: 1-Piperazin- 1-yl-ethanone (commercially available), ES-MS m/c: 588.8 (M-4111).
Example 139e{(38R#RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-trifluoroppgibyhhenzysky-methyl-
aminol-pyrrolidin-l-y11-2-(3,5-dimethyl-piperazin-I- y1) -ethanone 10 Coupling reaction according to
general procedure VI: 105-
2-Bromo-1-1(3SR,4RS)-3-(3,4-dichloro-phanyl)-4-[(3-fluoro- 4 trlfluoromethyl benzyl)-methylaminot-pyr
rolidin-1-y1}-ethanone (XIV-1) - Amine: 2,6- Dlmethyl plpera e (commercially available), ES-MS m/e:

574.9 (M-FEr Example 140 .
1-1(3SR,4RS)-3-(3,4- chhloro-phenyl)-4-l;@@0-4-tri omethyl-benzyl)-methyl-
aminoppyrrolidin-l-y11-24(S)-3-methyl-piperazin- wglffe hanone

N

Coupling reaction according to general procedure VI:
Z-Bromo-1-{(3SR,4RS)-3-( 3,4-dichlore-phenyl}-4-{(3-fluoro-4-triftuoremethyl-benzyl)-methyl-
amino}-pyrrohidin-1-yl}-ethanone (XI1V-1)

5 - Amine: Piperidine-4-carbonitrile (commercially available),
ES-MS m/e: 570.7 (M+H .
Example 131
l-{(3SR,,4RS}-3—(3,4~B§chioro~phenyl}-ﬂi—{(3-ﬂu0m—4~£riﬂuommethyi-benzyl}methy}—
aminoj-pyrrolidin-1-vi}-2-piperazin-i-yi-ethanone
F_F
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Coupling reaction according to general procedure V1i:
2-Bromo-1-{(3SR,4R8}-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-triflusromethyl-benzyl)-methyl-
amine|-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: Piperazine {commercially available),

15 ES-MS mv/e: 546.7 (M+H™).

Example 132
1-{(38R4R5)-3-(3,4-Dichioro-phenyl)-4-{(3-fluoro-4-trifiu oromethyl-benzyh-methyl-

amine|-pyrrolidin-1-yI}-2-(4-hydroxy-piperidin-1-vl)-ethanone



WO 2010/060703PCT/EP2009/064031 -1.10- Coupling reaction according to general procedure VI:
2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(34luoro-4-trifluoromethyl-be
yl)-methylamino]-pyrrolidin-I-y1}-ethanone (XIV-1) 5 - Amine: (S)-2-Methyl-piperazine (commercially
available), EssM & Mesb69.8 (M-L1-1). Example 141 1-{(3SR,4RS)-3-(3,4-Riehipiaroheny)) 4 [(3
fluoro-4-trifluoromethyl-benzyl)-methyl-
aminol-pyrrolidin-1-y1}-2-((R)-3-methyl-piperazin--}¥)-etbanone 1 ON Coupling reaction according to
general procedure VI:

2-Bromo-l-{(3SR,4RS)-3-(3,4-dichloro-phen}ll)-44(3-fluoroi rilluoromethyl-benzyl)-methylaminokpyrr

olidin-1-y1}-ethanone (XIV-1) - Amine: (R)-2-Me hyI-pipné (commercially available), 15 ES-MS
m/e: 560.8 (MAT). Example 142 o \ i

1-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-1Iucro-A-trifluoromethyl-benzyl)-methyl-
aminokpyrrolidin-1-y11-2-(2,6-dimethyl-morpholin-4-y1)-ethanone WO
2010/060703PCT/EP2009/064031 KL

O

o
Coupling reaction according to general procedure VI
2-Bromo-1-{(35R,4R8)-3-(3,4-dichioro-phenyl)-4-[(3-fluoro-4-iriflucromethyl-benzyl)-methyl-
amino }-pyrrolidin-1-y!}-ethanone (XIV-1)
5 - Amme: Piperidin-4-ol (commercially availabie),
ES-MS m/e: 561.8 (M+H").

Example 133
MN-{(S}-1-(2-{(3SR,4RS}-3-(3,4-Dichloro-phenyi)-4- [(3-fluoro-4-trifluoremethvi-benzyl)~
methyl-amino|-pyrrolidin-1-yl}-2-0xe-ethyl)-pyrrofidin-3-vi-acetamide
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Coupling reaction according to general procedure VI
2-Bromo-1-{(35R.4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifiuoromethyi-benzyl)-methyl-
amino J-pyrrolidin-1-yl} -ethanone (XIv-1)
- Amine: (S)-N-Pyrrolidin-3-yl-acetamide (commercially available),

15 ES-MS m/e: 588.8 (M+H").

Example 134
N-|(R)-1-(2-{{35R,4RS5)-3-(3,4-Dichlore-phenyl}-4-[{3-flue ro-4-trifluoromethyl-benzyl)-
methyl-amine|-pyrrolidin-1-yi}-2-oxo-ethyh-pyrrolidin-3-vij-acetamide



Coupling reaction according to general procedure VI. 2-Bromo-1-
t(3SR/IRS)-3-0,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methylaminol-pyrrolidin-l-y1}-e
thanone (XIV* - Amine: 2,6-Dimethyl-morpholine (commercially available), ES-MS m/c: 575.8 (M-1-1-).
Example 143wo 2010/066703 PCT/EP2009/064031
N-11-(2-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-y11-2-oxo-ethyl)-piperidin-4-yll-diEthanesulfmtamide 10 Coupling reaction
according to general procedure VI: 2-Bromo-1- ‘
t(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluororgthyl-benzyl)-merhylamino]-pyrrolidin-l-y1}
-ethanone (XIV-1) - Amine: N-Piperidin-4-yl- anesul mide (commercially available), 15 ES-MS
rrile: 638.9 (M+Fr). Example 144 o \ F
is*-11-(2-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4- uoro-4-trifluorornethyl-benzyl)-methyl-
aminokpyrrolidin-1-y11-2-oxo-ethyl)-pipericlin-4- yﬂ-methyl-methanesuIfonamide

Coupling reaction according to general procedure VI
2-Bromo-1-{(3SR,4RS)-3( 3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino -pyrrolidin-1-yl}-cthanone (XIV-1)
5 - Amine: (R}-N-Pyrrolidin-3-yi-acetamide (commercially available),
ES-MS m/e: 588.8 (M+H").

Example 135
[-{(35,4R)-3-(3,4-Dichloro-phenyl)-4-[(3-fluo ro-4-trifluoromethyl-benzyl-methyl-amino-
pyrmiidin-1—yl}-z--(E,1mdioxo-}f—thiomorphoiia-é‘é-yi)—eth anone
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Coupling reaction according to general procedure VI
2-Bromo-1-{(3SR,4R8)-3-(3.4-dichloro-phenyl)-4-[(3 -fiuoro-4-trifluoromethyl-benzyl)-methyl-
amino-pyrrolidin-1-yl} -ethanone (XIV-1)
- Amine: Thiomorpholine 1,1-dioxide (commercially available),

15 ES-MS m/e: 595.6 (M+H").

Example 136
1-{(3 SR,@RS}B«-{?},4—Dichi0romp§1enyl}—zin-I(3—ﬁu0r0-4~triﬂuﬂmmethyi-benzyﬁ)~methy§~

amino|-pyrrolidin-1-yl}-2-(4-dimethylamine-piperidin-1 -yh-ethanene



WO 2010/060703PCDEP2009/064031 -112- Y 0 Coupling reaction according to general procedure
VI: 2-Bromo-1- {(3SR,4RS)-3-(3,4-dichloro-phenyl )-4-[(3-fluoro-4-trifluoromethyl-benzyl)-met[iylamino]
-pyrro lid in-1-yll -ethanone (XI V-1) 5 - Amine: N-Methyl-N-piperidin-4-y[-methanesulfonamide
(described inWWORQOBHTHY 740), ES-MS m/c: 652.7 (M+H'). Example 145 pep/meronemsa03i
441-(2-{(3SR,4RS)-3-(3,4-Dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benry1)-methyl-
aminM-pyrrolidin-I-y1}-2-oxo-ethyl)-piperidin-4-yll-miépholin-3-one 10 Coupling reaction according to
general procedure VI: 2-Bromo-1-1(3 S MRS
)-3-(3,4-dichIoro-phenyl)-4-[(3-f|uoro-4-trif|uoromethyl-benzf} ane[hyIamino)-pyrrolidin-I-yl}-ethanone
(XIV-1) Aminc: 4-Piperidin-4-yl-rnorpho|in-3-C (descri n §/V02006/055951),
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Coupling reaction according to general procedure VI
2-Bromo-1-{(35R 4R 8}-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino}-pyrrolidin-1-yl}-ethanone (XIV-1)
5 - Amine: Dimethyl-piperidin-4-yl-amine (commercially available),
ES-MS m/e: 588.8 (M+H™).

Example 137
N-[1-(2-{(35R,4RS)-3-(3,4-Dichloro-phenyly-4-[(3-fluoro-4-trifluoremethyl-benzyl)-methyl-

amine]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yij-acetamide

O

N
10 \f

Coupling reaction according to general procedure Vi:

2-Bromo-1-{(35R.4RS)-3-(3 4-dichloro-phenyl}-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyi-
aminoj-pyrrolidin-1-vl}-ethanone (X1V-1)

- Amine: N-Piperidin-4-yl-acetamide {commercially available),

15  ES-MS m/e: 602.8 (M-+H").

Example 138
2-(4-Acetyl-piperazin-1-yI)-1-{(3SR,4RS)-3-(3,4-dichioro-phenvh-4-[(3-fluoro-4-

trifiueromethyl-benzyl)-methyl-amino]-pyrrolidin-1-yil-ethanone



15 ES-MS m/c: 644.8 (M-Fir). WO 2010/060703PCT/EP2009/064031 -113- Example 146
1'-(2-1(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-[(341uoro-4-trifluorernethyl-benzyl)-methy1-
aminoppyrrolidin-1-y1}-2-oxo-ethy1H 1,4 Ibipiperidinyl-2-one CIF 5 Coupling reaction according to
general proceguredloceres PCT/EP2009/06403]
2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methylamino]-p
yrrolidin-1-y0-ethanone (XIV-1) - Amine: [1,41]BipipElidiny1-2-one (described in W02006/055951),
ES-MS m/e: 642.8 (1V14-H ). 10Example 147
N-11-(2-{(3SR,4RS)-3-(3,4-Diehloro-pheny1)-4-1(3-fluoro 4-t§fluo romethyl-benty1)-methyl- amino'
-pyrrolidin-1-y11-2-oxo-ethyl)-piperidin-4-31$:\- ethyl- nmide Coupling reaction according to
general procedure VI: 15 2-Bromo-1- t(3 S:R )-3—(3, C fo-pheny 0-4-[(3-fluo
ro-4-trifluoromethyl-benzyl )-methy I-amino] -pyrre-ethiahone (XIV-1)

A,
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Coupling reaction according to general procedure VI:
2-Bromo-1-{{3SR.4RS)-3-( 3,4-dichloro-phenyf)-4-[(3-fluoro-4-trifluoromethyl-benzyl}-methyl-
amino]-pyrrolidin-1-yl} -cthanone (XIV-1)
5 - Amine: |-Piperazin-1-yl-cthanone (commercially available),
ES-MS m/e: 588.8 (M+H™),

Example 139
1-{(3 SRARS)—Sw(3,4-Dichi0r0—phenyl)-4-[(3~ﬁuoro—fé-ta'iﬂuommethyi-«bm zyl}-methyl-

amino]-pyrrobidin-1-yi}-2-(3,5-dimethyl-piperazin-1-yij-ethanone
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Coupling reaction according to general procedure Vi:

2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[( 3-fluoro-4-trifiuorometiryl-benzyl)-methyl-

10

amino|-pyrrolidin-1-yl} -ethanone (XIV-1}
- Amine: 2,6-Dimethyl-piperazine (commercially availabie),

I5  ES-MS m/e: 574.9 (M+H").

Example 140
1-{(35R,4RS)-3-(3,4-Dichioro-phenyl)-4- [(3-fluoro-4-trifluoremethyi-benzyl)-methyl-

amino}-pyrrolidin-1-yi}-2-({8)-3-methylpiperazin-1-vl}-ethanone



-N-Methyl-N-piperidin-4-y[-acetam de (commercially available). ES-MS m/c: 617.2 (M-h-14). WO
2010/060703PCT/EP2009/064031 -114- Example 148
1-{(3SR,4RS)-3-(3,4-Diehloro-phenyl)-4-1(3-fluoro-4-trifluoromethyl-benzyl)- methyl-

aminol-pyrroliglmzb ylbsd-(k8,4R)-2-0xa-5-aza-bleyelo12,2,11 hept-5-yl-ethagpmpGoRlipg reaction
according to general procedure VI: 2-Bromo-1-
f(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-ttitkroromethyl-benzy1)-methytamino]-pyrrolidin-1-y
1}-ethanone (XIV-I) - Amine: (15,4R)-2-Oxa-5-aza -bicyclo LZ .2.1]heptane (commercially available),
ES-MS nile: 561.8 (M+I-1-). 10Example 149

R3SR,4RS)-3-(3,4-Diehloro-phenyl)-4- R3-fftiarg- 4 triflug efhyl -benzyl)-methyl-aminol-
pyrrolidin-1-y11-11-(1-methyl- cyclopropanayn pipe din-4- -yll-methanone Reductive ami ation
according to general procedure Ill: 15 - Pyrro I||n ermediate: [(3 SR,4RS)-3-(3,4-Dich
loro-phenyl)-4-methylamin o-pyrrolifin-1-y1 |- [1 (
-methyl-cyclopropanecarbonyl)-piperidin-4-y1]-methanon e (X11-4), - Aldehyde:
3-Fluoro-4-trifluoromethyl-benzaldehyde (commeﬁ%ﬁy available), ES-MS m/e: 614.3 (MH )

L)

Couphling reaction according to general procedure VI
2-Bromo-1-{(3SR,4R8)-3-(3,4-dichloro-phenyl}-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyl-
amino}-pyrrolidin-1-yi} -ethanone (XIV-1)

5 - Amine: (8)-2-Methyl-piperazine (commercially available),
ES-MS m/e: 560.8 (M+H).

Example 141
1-{{SSRARS)~3-(3?4»Dichloro—pheny])—d—E(3—ﬂu0r0-4—triﬂaGmmethybbenzyl)-methylw
aminoj-pyrrolidin-1-yl}-2-((R)-3-methyi-piperazin-i-yl)-ethanone

F.o F

F
)
’_§N

QN
s
L

Coupling reaction according to general procedure VI:

10

2-Bromo-1-{(35R,4RS)-3(3 4-dichloro-phenyi}-4-{(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl} -ethanone (XIV-1)
- Amine: {R)-2-Methyl-piperazine (commercially available),

15 ES-MS m/e: 560.8 (M+H™).

Example 142
1-{(3 SR,4RS)—3-(3,4~E)ichioro-phenyl)—4~{(SMﬂuom-»ﬁE-triﬂu0romethyl—benzy?)-methyi—
amine|-pyrrolidin-1-yI}-2-(2,6-dimethyl-morpholin-4-yi)-ethanone



WO 2010/060703PCT/EP2009/064031 -115- EXPERIMENTAL PROCEDURES As mentioned
earlier, the compounds of formula | and their pharmaceutically usable addition salts possess valuable
pharmacological properties. It has been found that the 5 compounds of the present invention are
antagonists akoewrokinin3 (NK-3) receptors. The compounds were investigaigshiaagaesdance with
the tests given hereinafter. Experimental procedure The compounds were investigated in accordance
with the tests give erema 10 [31-1ISR142801 compétition binding assay hNIC3 receptor binding
experiment were performed using [3H]SR142801 (Catalog No TRK1035, specific activity: 74.0 Ci/mmo
L, Amersham, GE Healthcare UK limited, Buckinghamshiref i<) and membrane isolated from HEK293
cells transiently expressing recombinant huritan NIC3 1 eptor. After thawing, the membrane
homogenates were centrifuged at 48,000 ? e@ 0 min , the pellets were resuspended in the 50
inlVI Tris-HCI, 4 mM Mn02, 1 ,uM phosphoram.*&uf.

% BSA binding buffer at pH 7.4 to a final
assay concentration of 5 ug protein/well. For inhiljtign experiments, membranes were incubated with
rITISR142801 at a concentration equal to KD valu Y of radioLigand and 10 concentrations of the
inhibitory compound 20 (0.0003-10 uM) (in a totaj%&ction volume of 500 til) for 75 min at room
temperature (RT). At the end of the incubation, branes were filtered onto unitfilter (96-well white
microplate with bonded GF/C filter preincubateé. ] -h.Jn 0.3% PEI + 0.3% BSA, Packard BioScience,
Meriden, CT) with a Filtermate 196 harvester (Packard BioScience) and washed 4 times with ice-cold
50 mM TrisoMdinprartpbatherdNenepsefie! birdingwas:measured in the presence of 10 uM 25

SB222200 forbqsh; r@@@ﬁms_a.w@m{a@&i}xiwmtw.iﬁﬁsea!s%%t89&8%8&4%@%@@%{3%?fd

Top-count microplate ‘sc,intillat}lon counter with quenching correction after addition o
microscint AP PC BRI PEekardPaIane £8HEnt)Switzerland) and shaking for 1 h. Inhibition curves were

fitted according o rerkil-aquationhyind QA dnll 1Gsa)d4lsmhere nu =- slope factor using Excel-fit 4

software (Micr 21?1 lues were derived from the inhibition 30 curve and the affinity constant (K)
values We(}%é%ﬁzu gteggg'%iégj ?Ilﬁ%es)Cheng-Prussoff equation K.; =1C50/(1+[L])/ICD) where [L] is the

concentration of radioligand and KD is its dissociation constant at the receptor, derived from the
saturation isotherm. All experiments were perf&amegin iddplicate and the mean standard error (SEM)

of the indiniquabi¢(suplugsNaS LABHIARG,- shiRyn-4 ROV LU A RISIRIIAH COMPORNGSYh
hNK-3 receptor ak}%(lnigy <0.10 uM were shovxE/]n in "th)e following table 1. Tat%:eﬁérxagmp e %%gtw}
KExampleData Ki gl -pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl|-methanesuifonamide

FoF
Cl 4

F

) as

N

10 ©
Coupling reaction according to general procedure VI:
2-Bromo-1-{(3SR 4RS)-3-(3,4-dichloro-phenyl)-4-{(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino|-pyrrolidin-1-yi}-ethanone (XFV-1)
- Amine: N-Piperidin-4-yl-methanesulfonamide (commercially available),
13 ES-MS m/e: 638.9 (M+HM.

Example 144
N-[1-(2-{(35R 4R8)-3-(3,4-Dichloro-phenyl)-4-|(3-fluore-4-trifiuoromethyl-benzyl)-methyi-

amino|-pyrrolidin-i-yi}-2-oxo-ethyl)-piperidin-4-yi}-N-methvl-methanesalfonamide



I gm' 170.0909880.0247 190.0807890.0269 230.091900.0086 260.0825910.0572 270.078920.0466
290.0699950.0243 300.0284980.0527 310.0083990.0366 320.03331020.0708 330.03361050.0622
340.03221070.0812 360.05261100.0267 370.07621130.0457 430.08491140.0402 470.06911150.013
510.0173116603168/b@0007131170.0193 560.0221180.0112 570.0748124L:-Q964790«0d:341250.0768

-112-

P

Coupling reaction according to general procedure VI:
2-Bromo-1-{(3SR,4R5)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl -methyl-
amino]-pyrrolidin-1-y1} -ethanone (XIV-1)

5 - Amine: N-Methyl-N-piperidin-4-yl-methanesulfonamide (described in WO20080707740),
ES-MS m/e: 652.7 (M+H").

Example 1458
4- [1-(2-{(SSRARS)»—S—(S,@«Dichlomuphenyi)—f-&w[(3~ﬂu0ro-é-triﬂuommethyimhenzyﬂ}-methy}-

amino|-pyrrolidin-1-yl}-2-oxo-ethyl}-piperidin-4-yij-morpholin-3-one

-

F.F
Ci F
)\
Gt
-, N
»
E\’;
\fo
10 o~
Coupling reaction according to general procedure VI:

Ao
[N
2-Bromo-1-{(35R,4RS)-3-(3,4-dichloro-phenyl}-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino [-pyrrolidin-1-yl} -ethanone (XIV-1)
- Amine: 4-Piperidin-4-yl-morpholin-3-one (described in WO2006/055951),
15 ES-MS m/e: 644.8 (M+H").



600.00361260.0805 620.0111270.0997 630.00861280.072 640.00281290.0171 650.00411300.0254
660.0031310.0334 670.00621320.0263 WO 2010/060703 -117- PCT/EP2009/064031 68 0.0059

133 0.0232 69
WO 2010/060703 PCT/EP2009/064031
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Example 146
'-(2-{(3SR.4R5}-3-(3 4-Dichloro-phenyl)-4-[(3-fluore-4-triflucromethyl-benzyl)-methyi-
amino[-pyrrolidin-1-vi}-2-oxo-ethyvl)-[ 1,4 I bipiperidinyi-2-one
F. F
Ct r

Oy

w{

5 Coupling reaction according to general procedure V1:
2-Bromo-1-{(35R 4R 8)-3-(3,4-dichloro-phenyl)~4-[ (3-fluore-4-triflucromethyl-benzyl}-methyl-
amino J-pyrrotidin-1-yl}-ethanone {(XIV-1)
- Amine: [1,4'IBipiperidinyl-2-one (described in WO2006/055651),
ES-MS m/e: 642.8 (M+H").

16 Example 147
N-[1-(2~{(SSRARS)-S-(S,4—D§ch1&r0~phenyi}-4-f{3~ﬁu0r0*4~ﬂ"iﬂuaromethyﬁ—benzyl}-methyi-
amino|-pyrrolidin-1-yi}-2-oxe-ethyl)-piperidin-4-yl}-N-methyl-acetamide

F F
Ci F
A
S
W
~
Qj
/N O

Coupling reaction according to general procedure VI:

15 2-Brome-1-{(3SR 4RS)-3-(3,4-dichloro-phenyl)-4-{(3-flucro-4-trifluoromethyl-benzyl)-methyl-
armino [-pyrrolidin-1-yl}-cthanone (XIV-1)
- Amine: N-Methyl-N-piperidin-4-yl-acetamide (commercially available),

ES-MS m/e: 617.2 (M+H").



0.0047 134 0.0432 70 0.0105 1350.0437 710.0134 136 0.0189 72 0.0027 137 0.0087

WO 2010/066703 PCT/EP2069/064031
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Example 148
i-{(35R4R5}-3-(3,4-Dichloro-phenyl)-4-[(3-fluore-4-trifiuoromethyl-benzyl-methylk
amino|-pyrrolidin-1-yi}-2-(18,4R})-2-0xa-5-aza-hicyclo[2.2. 1 hept-5-vi-ethanone

F.F

Ci F

A

Coupling reaction according to general procedure V1

2-Bromo-1- {(3SR 4R S)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl}-methyi-
ammo |-pyrrolidin-1-yl}-ethanone (X1V-1)

~ Amine: (18,4R)-2-Oxa-5-aza-bicyclo[2.2.1Theptane (commercially available),

ES-MS m/e: 561.8 (M+H"),

10 Example 149

HES SRARS}-—S—(3,4~D§shlom—pheny§)—4~[(SMﬁu0m-4—~tz‘%ﬂuoreme&hy!~benzyi)-methyi-—am§n0§ -

pyrrolidin-1-yl-{1-(1-methyl-cyclopropanecarbonyl)-piperidin-4-ylj-methanone

Reductive amination according to general procedure II1:

15 - Pyrrelidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-y1}-
[1-(1-methyl-cyclopropanecarbonyl)-piperidin-4-yli-methanone
(X1i-4),

- Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 614.3 (M+H")



73 0.0019 138 0.0088 74 0.0034 139 0.0249 75 0.0046 140 0.0479 76
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EXPERIMENTAL PROCEDURES

As mentioned earlier, the compounds of formula T and their pharmaceutically usable
addition salts possess valuable pharmacological properties. It has been found that the
compounds of the present invention are antagonists of neurokinin 3 (NK-3) receptors. The

compounds were investigated in accordance with the tests given hereinafter.

Experimental procedure

The compounds were investigated in accordance with. the tests given hereinafier

['HISR142801 competition binding assay

hNK3 receptor binding experiment were performed using ["HISR 142801 {Catalog No. TRK1035,
specific activity: 74.0 Ci/mmol, Amersham, GE Healthcare UK limited, Buckinghamshire, UK)
and membrane isolated from HEK293 cells transiently expressing recombinant human NK3
receptor. After thawing, the membrane homogenates were centrifuged at 48,000 X g for 10 min
at 4 °C, the peliets were resuspended in the 50 mM Tris-HCL, 4 mM MnCl;, 1 uM
phosphoramidon, 0.1 % BSA binding buffer at pH 7.4 to a final assay concentration of 5 ug
protein/well. For inhibition experiments, membrancs were incubated with ["H]SR142801 at a
concentration equal to Ky value of radioligand and 10 concentrations of the inhibitory compound
(0.0003-10 uM) (in a total reaction volume of 500 nly for 75 min at room temperature (RT). At
the end of the incubation, membranes were filtered onto unitfilter (96-well white microplate with
bonded GF/C filter preincubated 1 h in 0.3% PEI + 0.3% BSA, Packard BioScience, Meriden,
CT) with & Filtermate 196 harvester (Packard BioScience) and washed 4 times with ice-cold 50
mM Tris-HCI, pH 7.4 buffer. Nonspecific binding was measured in the presence of 10 uM
SB222200 for both radicligands. The radioactivity on the filter was counted (5 min) on a
Packard Top-count microplate scintiliation counter with quenching correction after addition of
45 ul of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland) and shaking for 1 h.
Inhibition curves were fitted according to the Hill equation: y = 100/(1-++x/ICso)™), where ny =
slope factor using Excel-fit 4 software (Microsoft). ICsy values were derived from the inhibition
curve and the affinity constant (K;) values were calculated using the Cheng-Prussoff equation K
= 1Cso/(1H{LV/Kp) where [L] is the concentration of radioligand and Ky, is its dissociation
constant at the receptor, derived from the saturation isotherm. All experiments were performed in

duplicate and the mean = standard error {SEM) of the individual K; values was calculated.



0.0018 141 0.0597 77 0.0268 142 0.0197 78 0.0048 143 0.012 79 0.0019 144 0.0059

WO 2018/068703
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Some results of preferred compounds with a hNK.-3 receptor affinity <0.10 uM were

shown in the following table 1.

Table 1
Exampie Brata K Example Data K, [pM]
[nM]

17 0.0909 88 0.0247
19 0.0807 89 0.0269
23 0.091 S0 0.0086
26 0.0825 91 0.0572
27 0.078 92 0.0466
29 0.0699 95 0.0243
30 0.0284 98 0.0527
3 0.0083 99 0.0366
32 0.0333 102 0.0708
33 0.0336 105 0.0622
34 0.0322 107 0.0812
36 0.0526 110 0.0267
37 0.0762 113 0.0457
43 0.0849 114 0.0402
47 0.0691 115 0.013

51 0.0173 116 0.0169
52 0.0713 117 0.0193
56 0.022 118 0.0112
57 0.0748 124 0.0964
59 0.0154 125 0.0768
60 0.0036 126 0.0805
62 0.011 127 0.0997
63 0.0086 128 $.072

64 0.0028 129 0.0171
65 0.0041 130 0.0254
66 0.003 131 0.0334
67 0.0062 132 0.0263




80 0.0208 145 0.0137 81 0.0146 146 0.0149 82 0.0397 147 0.0138 83 0.006

|9

10

WO 2010/060703 PCT/EP2609/064031
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68 0.0059 133 0.0232
&9 0.0047 134 0.0432
70 0.0105 i35 0.0437
71 0.0154 36 0.0189
72 0.0027 137 0.0087
73 G.0679 138 0.0088
74 0.0054 139 0.0249
75 0.0046 140 0.0479
76 0.0018 141 0.0597
77 0.0268 43 0.0197
78 0.6048 13 0.012
75 0.0019 144 §.0059
&0 0.0208 45 0.0137
] 0.0146 146 0.0149
82 0.0397 147 0.0138
&3 0.006 748 0.0251
84 0.0155 149 0.0031
86 0.0076

&7 0.0512

The compounds of formula 1 as well as their pharmaceutically usable acid addition salts
can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration
can, however, alse be effected rectally, ¢.g. in the form of suppositorics, or parenterally, ¢.g. in
the form of injection solutions.

The compounds of formula I and their pharmaceutically usable acid addition salts can be
processed with pharmaceutically inert, inorganic or organic excipients for the production of
tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts ete can be used as such excipients ¢.g. for tablets, dragées
and hard gelatine capsules,

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols etc,



148 0.0251 84 0.0155 149 0.0031 86 0.0976 87 0.0512
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Suitable excipients for the manufacture of solutions and syrups are e.g. water, polyols,
saccharose, mvert S‘ugar; ghicose etc.

Suitable excipients for injection solutions are c.g. water, alcohols, polyols, giveerol,
vegetable oile ete.

5 Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats, semi-
liquid or liquid polyols eic.

Moreover, the pharmaceutical preparations can 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

10 therapeutically valuable substances,

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, in the case of oral administration a daily dosage
of about 10 to 1000 mg per person of & compound of general formula I should be appropriate,

although the above upper limit can also be excecded when necessary.

15
Example A
Tablets of the following composition are manufactured in the usual manner:
Active substance 5
20 Lactose 45
Corn starch 15
Microcrystaliine cellulose 34
Magnesium stcarate 1
Tablet weight 100
25
Example B
Capsules of the following composition are manufactured:
mg / capsule
Active substance 10
30  Lactose 155
Corn starch 30
Talc 5

Capsule fill weight 200



The compounds of formula 1 as well as their pharmaceutically usable acid addition salts can be used
as medicaments, e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations
can be administered orally, e.g. in the form of tablets, coated tablets, 5 dragoes, hard and soft gelatine
capsules, solut@pssaaaisions or suspensions. The administration can, howayves,@lseskeseffected
rectally, e.g. in the form of suppositories, or parenterally, e.g. in the form of injection solutions. The
compounds of formula | and their pharmaceutically Usable acid addition salts can be processed with
pharmaceutically inert, inorganic or organic excipients for the production of 10 tablets, coated tablets,
dragees and hard gelatine capsules. Lactose, corn starch or derivatives thereof, talc, stearic acid or its

salts etc canhrwsed aislehRxsipiaMs e foriabletsdragoes;andhard.gglaling capsules.

Suitable excipients.for soft gelatine capsules are e.g. vegetable oils waxes, fats, semisolid and liquid
polyols eté’ %ﬁ%fﬁ%‘&gﬁggﬂﬁgﬁﬁd@fﬁéﬂﬁ%ﬁ ortpg mixer. ol dseiddpdhescferame miasutacture
of solutiond@ndgbyyupsearexeug; ivled, \potyalsinsdeahriabe: IVRE sygakglucose etc. Suitable
excipieSnts for injection solutions are e.g. Water,ﬁlco polyols, glycerol, vegetable oils etc. 5Suitable
excipients for suppositories are e.g. natural or &raetietoils, waxes rats. semi- liquid or liquid polyots
etc. Moreovérhesiphaned teutideivprepanatiosisean contaifepresérvatives, solubilizers, stabilizers,
wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying ;hg osmotic pressure,
buffers, masking agents or antioxidants. They can also contain still other 1 ' ttically valuable
substance&ctive spigagesage can vary within wide limits and will, of course, We fitted to the individual
requiremesisipseashpakticular case. In general, in the case of oral adminisiration a daily dosage of
about %O to 1000 mg per person of a compound of general foimula | should be appropriate, although
the abdve upper limit can also be exceeded when necessary. 15 Exkftiple A 3%blets of the following

composition are Thanufpoliied intResustialMRRRGTs or steel vessel, mixed thoroughly and cooled to

45 °C. Thereupon, the finely powdered active substance is added thereto and stirred until it has

dispersed completely. The mixture is poured into suppository moulds of suitable size, left to
cool, the suppositories are then removed from the moulds and packed individually in wax paper

i3 ormetal foil.

25



mg / tablet Active substance 20 Lactose45 Corn starch15 Microcrystalline cellulose34 Magnesium
stearatcl Tablet weight100 25 Example B Capsules of the following composition are manufactured:

mg MQnégIQMQ;Q@;{bstancelo 30 Lactosel@ﬁ_ﬁ %{:hSO T%jgg &%Dg fg@gi’gﬁ%%%ﬁ\évﬁcé&maﬂ
a LN

2010/060703PCPEP2009/064031 -119- The active substance L

mixed in a mixer and then in a comminuting machine. jdf ixture is returned to the mixer, the talc is
added thereto and mixed thoroughly. The mixture is fill t()g]machlne into hard gclantinc capsules.

Example C Claims

1. A compound of general formula I

wherein
Ar is aryl selected from the group consisting of phenyl, benzyl, naphthyl or

indanyl;

R’ is hydrogen, halogen, Cy.g-alkyl, C.s-alkoxy, Ci-g-alkyl substituted by halogen,
C.s-alkoxy substituted by halogen, ¢yano, amino, mono or di-C;_g-alkyl aming,
C(O)-Cy5-alkyl, or is aryl as defined for Ar, or is heteroary! selected from the
group consisting of quinoxaliny!, dihydroisoquinolinyl, pyrazin-2-yl, pyrazol-
i-yl, 2,4-dihydro-pyrazol-3-one, pyridinyl, isoxazolyl, benzo{1,3dioxol, ‘
pyridyl, pyrimidin-4-yl, pyrimidin-S-yl, benzotriazol-5-yl, benzoimidazol-5-yl,
[1,3,4]-oxadiazol-2-yl, {1,2.4]iriazol-1-y], [1 ,6]naphthyridin-2-yl, imidazo[4,5-
blpyridine-6-yl, tefrazolyl, thiazolyl, thiadiazolyl, thienyl, furyl, imidazol-1-yl,

or benzofuranyl;
R? is hydrogen or halogen;

R® is (CHy)p-heterocyclyl, selected from the group consisting of morpholinyl,
[1,4]diazepam-1-yl, piperazinyl, pyrrolidin-1-yl, piperidin-1-yl, piperidin-4-y|
or I,i—di0x0~k6-thi0morphoiinyl, optionally substituted by one or two
substituents R or is
Cy.g-alkyl,

Cyg-alkoxy,
—{CH)p-0-Cyg-alkyl,
~{CHz)y-CN,
~0-{CH3),-CN,

i AMENDED SHEET 03/08”"



Suppositories of the following composition are manufactured: mg ,/ su_pp. Active substancel5
Suppository mass1285 10Total1300 The suppository mass is melted in a glass or steel vessel,

ooty S SAREAEONh T has dspersed complEray AN oaure 1€ mb(FGciARP L0 GicRy ARSBREASTS

thereto and stirred until it has dispersed com
from the moulds and packed individually

suitable size, Left to cool, the suppositories are then rem,me;i
in wax paper or metal foil. 20 25 40 Claims l. A compound of general formula | wherein Aris aryl

Séer:igﬁfg, lf’rcc):rrr;] :[gli g)r(;ug fg@rg y} Stlt&% 530(?%; %“qhthyl or indanyl; Rlis hydrogen, halogen,
~{(:H2>p-c<0) heier{:aryﬁ as &ef’md for R,
=0-(CHz}p-heterocyelyl as defined above,
—(CHzjp-aryl as defined for Ar, optionally substituted by Cy.g-alkoxy or
halogen,
~(CHa),-O-aryl as defined for Ar, optionally substituted by Cy.g-alkyl,
~{CHy)p-NR’-heterocyelyl as defined above, optionally substituted by Cj.g-
alkyl,
~CHa)p-WNR'R”,
-CHa)p-NR-CH,)p-NR’R?,
“CHp)p-INR-CHa)p-CN,

( ~CH2)p-C(O)-NR’R or is

-O-(CHz)p-NR'R’";

R? is hydroxy, Cr.s-alkyl, {CH,),-OH, ~CH;)-NR'R”", -NR’-C(Q)-C, 5-altky!,
—~{CH2}-CN, -8(0)s- Cyp-alkyl, -NR"-S(0)p- Crg-alkyl, -S(0)-NR’R"’,
-C(O)-Cy.g-alkyl, -C(O)-Cs.5-cycloalkyl, wherein the cycloalkyl may be
substituted by Cyg-alkyl, or is
-C(O)-NR’R”’, heterocycly! as defined for R, optionally substituted by =0, or
is heteroary! as defined for R/, optionally substituted by Cyg-alkoxy or cyano,
or is aryl as defined for Ar, optionally substituted by Cy.g-alkoxy, cyanc or is
2-oxa-5-aza-bicyclo[2.2,11hept-5-yl;

R’ and R”" are independently from each other hydrogen, Cr.g-alkyl or

n islorZ;incasenis]or2 R may be the same or diﬁ“erént;
0 istor2;incaseoisior2, R? may be the same or different;
p.p’ are the same or different and are 0, 1, 2 3 or 4;

or to a pharmaceutically active salt thereof.

or a pharmaceutically active salt, a racemic mixture, an enantiomer, an optical isomer or a

tautomerie form thereof,

o AMENDED SHEET : 03/08/2010



Cm-alkoxy substituted by halogen, cyano, amino, mono or di-Cm-alkyl amino, C(0)-C1.8-alkyl, or is
aryl as defined for Ar, oils heteroaryl selected from the group consisting of quinoxalinyl,

dlhwg‘&équ% m%yrazm -2-yl, pyrazoll-yl, -pyrazol-3-one, pyridinyl, isoxazo
benzo[1,3jclioxo Wyrldyl pyrimidin-4-yl, pyrlmad‘ % nzotnafcﬁ%Z o g&%%@@l@ (109064031,
[1,3,4]-oxadiazol-2-yl, (1,2.41triazol-1-yl, (1, 6]naphthyr4ﬁ?-2 -yl, imidazo[4,5- b]pyridine-6-yl, tetrazolyl,

thiazolyl, thiadiazolyl, thienyl, fury!, imidazol-1-yl, or benzofuranyl; R2is hydrogen or halogen; is

-(CH2)p-het%ro/Q S.lS'[I holi yI [1,41diazepam-1-yl,
piperazinyl, pyrro |d|kﬁg|§%§§ (larEln Ilty pip el% 1 6 ‘ﬁ?‘imdfﬁgélﬁ@ t?ﬂ%lmorphollnyl optionally
substituted by one or two substituents R4; or is Cm-alkyl, Cm-alkoxy, -(CH2)p-O-Cm-alkyl,

(CH2CN OACHRIA e AP IRl AR A% S0 GA Lo oG fgheteroan as defined

for RI, 0-(CH 86% heterocycl as defined above, -(CHZ)p ary as r, optionally substituted
by Cl.8-alkoxy 2%%"85&??3’? Liseslest digpabeene aomsisireEortionmip butsiitutisdabyp @ Barijky,

(CH2)p-NR'ietessieytlyi:asidelingt abeveinopignalbiaubstiiuied by GigakyliCHARNR
“CH2)p-NR'-CH2)p.-NR'R", -CH2)p-NR-CH2)p'-CN., -CH2)p-C(0)-NR'R" o is -0-(CH2)p-NR'R": Rdis

hydroxy, Cis-alkyl, -(CH2)p-OH, -(0t2)p-NR'R", -NR'-C(0)-C1.8-alkyl,
4. A compound of fozmuia I aceording to claim 3, wherein the compounds are

1-{(38R 4ARS)-3-(3 ,4wdich10ro-phe:zy&)-éi-{(E-aﬁumo-v!&-tﬁﬁwromcﬁayiwbenzyl)wmethybamino}»
pyrrolidin-1-yl}-5-morpholin-d-yl-pentan-1-one

[-{(38R,4RS)-3 »(3,4~dichloro~ph¢ny§)=4=[methylw(4~{ﬁﬂuﬁr0methyiwhemyi)-amino}m
pyrrolidin-1-yl}-5-morpholin-4-yl-pentan-1-one

1-{(3 SR,4RS)-3~(3,4--:Eichlom~phenyi)-4~{(3wﬂuorow4~trifiuoromethyi~benzyi}«meihyi~amino]-
pyrrolidin-1-yl}-5-piperazin-1-yl-pentan-1-one

1-{(3 SR,4RS)-3-{3,4-dichioro-phenyi)~4-[(B-ﬂuorow4—friﬂuommethyi»benz
yb)-methyl-amino}-pyrrolidin-1-y1}-5-pyreolidin- I-yl-pentan-1-one

I-{(3SR,4R8)-3 -(3-ch!oro-phenyi}é&-[(Bwﬂuoro-éi»triﬁuaromethyl-benzyl)—methyi»amino}-
pyrrolidin-1-yl} -5-morpholin-4-yi-pentan-1-one

1 -{(38,4R)~3-(3,4—dich%mo»pheny!)wéE(3mﬁwmwé}ntﬁﬂuoromeihyi.—%}anzyi)-methyl-amino}»
pyrrolidin-1-yl}-3-morpholin-4-yl-propan-1-one

1-{{3SR,4R8)-3-(3 ,4-dich£0r0—phenyl}—4-[{Swf}uomoéatrifiuommethyt-benzyl)-meﬂayl-amino]»=
pyrrolidin-1-y1} -2-morpholin-4-yl-ethanone

i »{(3SR,4RS)—3—(3,4-dichl0r0-phenyl)-4—{(3—f‘iuoro-é-triﬂuommcthy[-benzyi)-methy%—amino}-
pyrrolidin-{-yl} -2-piperazin-1-yl-ethanone or

1-{ {38,411{)'3-{3,4~dich10ro-pheny¥}—4—[(3~ﬂuc}m»4-triﬁuoromethyl-benzyi)»methy!-amim}w
pyrrolidin-1-y1}-2-(1,1 -diﬁxo-?\f‘wihiomorpho!in—4-yi}~ethanone.,

5. A compound of formula [ according to claim 2, wherein R® is —{CHyjp-heterocyclyl
selected from the group consisting of morpholinyl, [ /4 }diazepam-1-yl, piperazinyl,
pyrrolidin-1-yi, piperidin-i-yl, piperidin-4-yt or 1,1 -dioxo-?kﬁwthiomorphofinyk, substituted by
one or two substituents R?,

6. A compound of formula [ according to claim S, wherein R* is ~5(0)z-Cyg-alkyl.

7. A compound of formula | according to claim 6, wherein the compounds are
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-(CH2)p-CN, -S(0)2- C1.ralkyl, -NR'-S(0)2- Ci.g-alkyl, -S(0)2-NR'R", -C(0)-Chg-alkyl,
-C(0)-C3_2-cycloalkyl, wherein the cycloalkyl may be substituted by Chg-alkyl, or is -C(0)-NR'R",

he@sﬁg é{@lyéﬁégglﬁgwd for R3, optionally sut{§g Jtady=0, or is%ﬁer é} £§ ine[%f LR
optionally substituted 'by Ci-g-alkoxy or cyano, oM?@f‘y gs define r’ ﬁpr?l% %% é}f’ S Sgtﬁgéeb(? %@40315"0
Cis-alkoxy, cyano or is 2-oxa-5-aza—bicyclo[2.2.1]hept-5;y/;}; R and R" are independently from each
other hydrogen, C1.8-alkyl or is 1 or 2;incasenis1or 2, %11 may be the same or different; is 1 or 2;

in case o is k@@%ﬁ%ﬂwﬁﬁ&&%u%@{?%ﬁﬁaﬁéﬁﬁwﬁeﬁ@%%W&%Sfﬁﬁ#ﬁg&g@g%ﬁé?n.]r.2 3ord;or

to a pharmaceutically active salt thereof. or a pharmaceutically active“sal mic mixture, an
enantiomer YArdptiediaesH &gl alpaipaménd iawharereof. 2AMENDED SHEET03/08/2010 2. A

compound qf(mﬁ)@cppéﬂiﬂﬂaIﬁa@@@ﬂ-[@&,ﬁ%@&ﬂo@é&ﬁﬁﬂ%e&yﬁa@ﬁ&?%ﬁﬁif’pEm ad.
according to cIE im 2, %he{eln R3 ,|snr)un t{bstltuted --(CH2)p-heterocyclyl selected from the group
consisting of THOTRHGINE (2 BiATeh A A RiB&razinyl, pyrrolidin-l-yl, piperidin-l-yl, piperidin-4-y1 or
1,1-dioxo-XGcARiBAtiR phaiiptedy | A-gompbyinaol formide) lageonting thealdim droiderain the.-
compounds " R
1-{(38R,4Ré%%%l-a&ﬁ%g?ﬁllo‘%{%ﬁgﬁflﬁi-ﬂg}?ﬁjﬁg?gA-triﬂuoromethyl-benzyl)-methyl-amino]-
pyrrolidin-I- 3PS mBkphdifradiprpd ritantposazyl)-methyl-aminol-4-(4-chloro-pheny!)-pyrrolidin-1 -
15-{(3SR,;1Il?§))£_§4$§béygjggk?f@ng)pgﬁggng}ijqnﬁtpmé(gﬁ;{gﬂgoromethyl-benzyl)-aminolpyrrolidin- 1-y1}
-5-morphol n-4-yl-pentan-1 -one , _
1-{(38R,4Rg()?%ﬁ‘&ﬁé&ﬁ%ﬁf%?él‘bﬁqéﬁmafﬁ(ﬁ(%m?ﬁffﬁ@%?mﬁ%%%)ﬁﬁ@ﬁy@%ﬁﬁﬂmIpyrroliclin-l-
y1}-5-piperaginelidikpeptpimaRancsulfonyl-piperazin-1-yl-methanone

1-{(3SR,4R$); 3+ [ orphenyl1)-4-[(3-fl -4-trifluoromethyl-benz .
y1)-methyl i@%%?fgg r?%ﬁg?%—?%ﬁ%%ﬁbﬁ#ﬁ%{fgﬁ%gﬁfé“rtl- %xr? gorr?éthﬁ%enzyi)«-meﬂayi-amm ol
1-{(3SR,4RByBHdieHoto-fhantEnesy(@fviaripatagifioy brrsthghiren zyl)-methyl-amino]-

pyrrondin-1@@,4@@{@3@pr.ﬁiyha@%lmﬂyﬁ?%éﬁﬁ!ﬁ&%}:Q:éﬁzéa%ﬁEBP&%M%E}YQ?:‘:%M@EJIUQEQ'4

rifluorometh(yl-benzy )-methyl-arninolpyrrolidin-1-y1) -3-morpholin-4-yl-propan- 1 -one

4-methanesulfonyl-piperazin-I-yl)-methanone
[(3R8,48R)-3-[(4-chloro-benzyl)-methyl-amine]-4-(3,4-dichloro-phenyl)-pyrrolidin- 1-yi}-(4-
methanesulfonyl-piperazin-1-yl)-methanone o
4-({{(3R5,45R)-4-(3,4-dichloro-phenyl)-1-(4-methanesul fonyl-piperazine- 1 -carbonyl)-
pyrrolidin-3-yi}-methyl-amino} -methyl)-benzonitrile
{(3SR4R8)-3-(3,4-dichioro-phenyl}-4-{(3,4-diflucro-benzyl)-methyl-aminol-pyrrolidin- 1 -
y1}-(4-methanesulfonyl-piperazin-1-yl)-methanone

{(35R4R5)-3-(3 4-dichloro-phenyl)-4-{(2,3-dihydro-benzofuran-6-ylmethyl)-methyl-amine)-
pyrrolidin-1-yl}-{4-methanesulfonyl-piperazin-1-yl)-methanone

{(35R 4R 8)-3-(3 4-dichloro-phenyl)-4-[(4-fluoro-3-methyl-benzyl}-methyl-amine]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methancne
{(3SR,4R8)-3-(3,4-dichloro-phenyl)-4-[(1H-indol-6-yImethyl)-methyl-amino}-pyrrolidin- 1 -
yi}-(4-methanesulfonyl-piperazin-1-yl)-methanone

4-({[(3RS8,45R)-4-(3 4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine- 1 -carbonyl)-
pyrrolidin-3-yl]-methyl-amino }-methyl)-2-fluoro-benzonitrile

{(35R,4R8)-3-(3 4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyi-benzyl)-methyl-amine -
pyrrolidin-1-y1}-({S}-4-methanesulfonyl-3-methyl-piperazin- [ -y])-methanone
{{3SR,4R8)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-triflucromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-{(R}-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-3-flucro-phenyl)-4-{(3-fluoro-4-triflucromethyl-benzy!)-methyl-

amino]-pyrrolidin-1-y1}-(4-methanesulfonyl-piperazin- 1 -yl)-methanone
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1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino)- pyrrolidin-1
-y1}-2-morpholin-4-yl-ethanone 1
-{(B8RARS)~3 43 Asdichloro-phenyl)-4-[(3-fluorg-4-trifluoramethyl-benzyl)-methyl-aminolpyrrolid.in- | .
_yl)%;@?é%%@{%?@iﬁ;thamne o SRS PCT/EP 20087064 03 EP2009064031.
1-{(38,4R)-3-(3,4-dichIoro-phenyl)-4-[(3-f|uoro-4-triflu_grgggthyl-bertzyl)-mothyl-aminok pyrrolidin-
1-yl1) -2-( I ,|I-dioxo-X6-thiomorpholin-4-y1)-ethanone. 5, A"compound of formula | according to claim 2,
wherein R3 is;r{ehiZ2)p:heteracyclyl selected fram the group consistin '

SRR iR B e i S

of marpholinyl,
(1,41diazepam-1-yl, piperazinyl, pyrrolidin-1-yl,’pip -yl, pipe _e)t}i%%gnzyh«methyin

.

1,1-dioxo-X6 AHitHicrprielifit  syibdttimedayy e ol iSilstitehts )RdsBaseompound of formula |
according CQ clgimksNvhewiniRdd 2:Cel- e I mula L according to claim
6, wherein thq% ou)r\ilgg are AM ENEBEI]E%%Z ﬁﬁ%@&&%& Rﬁ%@}gg%f E@fﬁ???upc}%ok G'!tlrillg
fIuoromethyl-i’é’rﬁz‘{a%%ﬁgmf’l‘ﬂ?ﬂqﬂdiW%%MY%WBﬁ@iW@-WI)
-(4-methanesulfGiyi;piraz ) 4ldichlonethanana. [(3-fuoro-4-trifluoromethyl-benzyl)-methyl-amino]-

{(3SR,4RS)-3-(4-ehlaro-phenyl1)-4-[(3,4-dichlorq-benzyl)-methyl-aminol-pyrrolidin-1 -y1)-(4-
methanesuIf%ﬁ(ﬁ%?pigrgﬁﬁ-?g?}ll}ﬁé%“ém %‘}“ng‘pﬁf&“x’?*y -ethanone.

anone

[(BRS,4SR)-3-(biphenyl-4-yImethyl-methyl-amino)-444-chloro-phenyl)-pyrrondin- 1 -yl]-(4-
methanesul i9nylsRiRssagk Br vl : ol i}
[(3 RS,4SR)-3-[(4?cf}ﬁ§(r;o-3-ﬂuoro-bﬁ%&?ﬁgﬁﬁlg%%é’lﬁ}} Eg}ﬁ{brzos-%ﬁéﬁyfﬁbyrrolidin-Iyl]-(4-methane
sulfonyl-piperazin- 1 -yl)-methanone {(3 SR,4RS)-3-(4-chloro-pheny1)-4-[(3 -fluoro-4-tri fl
uoromethyl-tsenzyprpaihybaminalpyselidingg oy dkssmetoaneatonykringsazin-1 -yL)-methanone
PR it b ps e i B DR D A
E(43RS,ff]SR)-?jﬁ(@}ﬂir}'réW&dﬁ@mhiimbﬂlyﬁammb}p@dﬁfigmloro-phenyl)-pyrrolidin- 1-y11-

-methanes B¥-PiReIAE Y i)l ne 19R)z ] ) )
-[(4-ch|oro-ben{£?) ,-metr%? ﬁ;ﬁn%]ﬁ-{g]gﬁg@?o%o[%lﬁéy%%ﬁ%ﬁﬁhmﬁ&ﬂ-%E?Zr%%twgﬁlgg&%ﬁ%p
iperazin- | -yBTeHERGHE -2-(4-methyl-piperazin-1-yi)-ethanone
4-(([(3RS, 4SR}(as@#Rdichiore-plarnyd) phddy matianess o miseiazingr e iRyt

aming -
pyrrolidin-3-y11-methyl-aming).methylybenzonitril SR,4RS)-3-(3,4-dich Ioro-phenyl)-4-[(}3,4-di
quoro-benzﬁ%oelt%ﬁ}{aﬁ %ﬁpﬁ&%&g@ﬁe%ﬁit SHKR&L% Ifonyl-piperazi n-1 -yl)-methanone {

(3SR,4RS)-3-(F#RtRIbrotpHetighlpu-flxeyd) irdibenzbititnGainhethdayigtiyliaturgiopyrrol
idin- 1 -yl ) - gthanesulfony-piperain: .-y L= meth: a
{(SSR,4RS)?§?% 4-dicr?%?o-qﬁggn 1)?2?l%if%ﬁg%gr?ﬂe?t%g%%gﬁzylymethyl-aminoipyrrolidin-l-yl)
~(4-methanekd yﬁ&%)é?a(fn‘iq’gébr A hohd (3-fluoro-d-trifluoromethyl-benzyl)-methyl-amino)-
{(3SR,4RS)3:(3]hdichidy o-pirershnd (L bisdek8-yimatybnmethyl-amino]-pyrrolidin-| - yI
-(4-methan [ in-1. -y1)-methano 4-({[(3RS,4SR)-4-(3,4-diehloro-phenyl)-1

e o B R R S S SR P
pyrrolidin-3-5ErHern Edinthe) ety R flamis bedzohiethenone.
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl -am ino] pyrrolidin-

1-y11-((S)-4-methanesulfony1-3 -methyl-piperazin-1-y1)-methangne
{(SSR,4RS§E '-(%,%ﬁ%%éj&%qqgﬁ?%ﬂ@g[‘(%r—%&’@-ﬂlﬁﬁ’ﬁéoﬂﬁ@tﬁﬁ—ﬁén%%%ﬂiﬁ’-éminol- pyrrolidin-1

-y1) -((R)-4-methanesulfony1-3-methyl-piperazin-I-y1l)-methanone
1. A compound of formula I according to claim 10, wherein the compounds are:
4-f (3SR,4RS)-3»~(3,4-(1ichforo-phcny])»d-[(3wﬂuoron4-triﬂuoromethyl-benzyi)nmethyé»amino}«
pyrrolidine-1-carbonyl}-piperazine- I -sulfonic acid dimethylamide
4-(2~ {(SSR,4RS)~3—(3,4-déchloro—phenyl)-4-[(3~ﬂuoro-4wtriﬂuoromeﬁxyi-benzyi}methyi-
amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperazine-1-sulfonic acid dimethylamide or
4-(5-{(3 SR,4RS}~3w(3,4-dichi0m~phenyl)~4-{(3-ﬂuoro»é»triﬂuoromethyi-berrzy!)-methy!»

amino]-pyrrolidin-1-yl}-5-oxo-pentyl}-piperazine- | -sulfonic acid dimethylamide,

12, A compound of formula I according to claim 5, wherein R” is —NR’=8(0),-C;.5-alkyl.
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{(3SR,4RS)-3
-(4-ehloro-3-fluoro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methylamino]-pyrrolidin- 1

-y H4:methan yl-piperazin- 1 -y1)-met e oo R,
{(38§4RS):-%?&-§(’:‘§%%-34Iuoro-phenyl)-4-[(Bﬁg@@ﬁ%%oromewfﬁngﬁﬁﬁ'{é}ﬁﬁl&ﬁiW@ﬁé@ﬁﬁ(
1-y1)-(4-methanesulfony141,4]diazepan- | -yl)-methangng-
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[methyl-(4-trifluoromethyl-benzyl)-arninoppyrrolidin1-y1)
-(4-methanesulfonyl-p iperazin-lI-y1l)-methanone or |
-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-amino]-
pyrrolidin-1-y13- 2 (@emenehesifomnd-baoeraling ky ¢ sthidrionerds ficompoundsaiformula | according

f0 claim 5, whereits i G 944 cABRRYASAS OfURJRSF NG R ST WiRIEin fre

compounds are, - o

1-{(3SR,4RS§ B8 2 ERAIS6 pHery trudbynedreidininbrorabemrs érmayidesthyl-aminolpyrrolidin-1-
3]/-1{)(é5s"lg4;1rgesméﬂ.lp@aqg§grfﬁ,4%}ﬁ3@ﬁﬁf@f@i@fﬁ}}h6”)’3)"‘5“{?-ﬂu0r0-4ﬁtrliﬂbuoromi;:thyi-!?]ezfzyi)~met]hy1~ lidi

- , -3-(3,4-dichlaro;p -4-1(3-1luoro-4-trifluorometnyl-benzyl)-metnyl-am noj-"pyrrol 1d Iin-
1-y1) _2_(4_m%§1§y%r}|3 I‘el”%!zéiiﬁl_ﬁ l’}ggﬁ%%-g%éd;wpzpcﬂ in- wy?~N—methyi-methanesu%fonamnde,
1-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzy1)-methyl-arnino]-

pyrrolidin-l-yl| 42 el I in:l-y1)-et wherei ; )
1-{(3SR,4RSl)%éﬁ%ﬁﬁ%ﬁﬁ}gﬁi%ﬁ%[%g@%r%@-t}l lfjbrohr%i‘ée%ﬁ&fbséz%)gggn%ﬁiwfg}hinojpyrro lid
in-1-y1) -24(S)-3-methy |-pip erazin-l-yl)-ethanone 1-

{(3ST.§R“T’)'3§(3““‘““"@“' @nemamﬂeaftmiggqfﬁemma%;@m@%ﬁ%&eg%aminok
pyrrolidin-l-y1)-2-((R)-3-methyl:piperazin-lI-y1)-ethangne or .
1-{(3SR,4R5%-%%"(g;%%%g%F%Z{%%f‘ﬁ@fﬂ?(ﬁ?ﬁﬁg@ﬁ}iﬁmﬁmﬁﬁFﬁ@fﬁ%%%ﬁff}})’lr‘rk?éﬂwpa‘ﬁ%ﬁlpyrroIidin-l-y
1}-2-(2,6-dimethnylmprphdire-4-ydrbethidnoperati- \ydpedpowne @f formula | according to claim 5,
wherein R4 is s QN SrNBRills APPSR formyla; aseording fo claim, 10, wherein the

compounds are: _ .

4-{(3SR, 4R S} Bupsomeieriibrazyhong hyhermonliosalidittoynsdimydstsenzy 1)-methyl-arninojpyrrolidine-
1-carbonyl)-piperazine-I-sulfonic acid dimethylarnide

4-(2-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4- 3-f|uoro-4-trif|uor(jmethyl-bepz [)-methylaminol-pyrrolidin-
1-y1)-2-oxoz-llle%h&)%%%&é)rlglz(glr?ggﬂni%ﬁ%ﬁ?goégﬁg%ﬁ%é?mlg’rh‘fhg%’? R"is -NR ’a/(g})“cl-ﬂ'aik L
4-(5-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methylaminokpyrrolidin-

1-y1)-5-oxo-penh)RiRarazines deilfonic A6id.di lamigde.. 12. A compound of formula laccording to
claim 5, wherein R4 is NRS%%lpggofﬁ%iﬁg\%gg{g}?ﬁé}é@%%g% %55 13. A compound

of formula | Hedoking T6- GRS hufishdorommbeas Rdihdyeteed-trifluoromethyl-benzyl -methyl-
N-[1-(2-{(3SR#RBpBr(Hdirdichiprodbanyity i3 fusro-ditrdhoramethyl-benzyl)-methylaminokpyrroli
din- 1 -y0 -Z;0x076thy-pipesdin: -"Ixm gha}n sulfonamide or =~ .
N41-(2-{(3@?@)@-&?’%&%5&% %hr?yr Pﬁ‘t%—{h32@%&?@0%?8@%%%&‘29%&%3%'rno|-pyrro|i
din-1-y1}-2-8xénekiyirpigeridinis2Aexe-stbrybivreifiare sU S aeetiglescbénficzompound of formula |
according toyolatmiSowheseiniR4. | Kalds 9. C opnd-of formula, | according to claim
14' wherein tg@(?glri(zvt\){snds’a}r%% ﬁéﬁf %@éﬁ%@@%ﬁdlch oro%&gfe@ﬁ}ﬁﬂg%g'mm}% >
fluoro-4-triflﬁ’3%¥ﬁ1“ BN A et iammrsysirtbrutFitisattybhyaerasideazin-I-y 1)-ethanone or
27f(|4-ccetyl-bfrééia-ziiﬂi’ifiﬂsRl4Wﬂﬂﬁﬁﬁﬁﬁi%@f#%a@w&ﬁ%@g%ﬁmﬂi-h%nz¥i2- "
trifluorome nzy)-methyi-arnin rroliclin-,1-y1} -ethapope, 16. A compound of formula
according %ﬁ%@%ﬁ%ﬁ&@né %Q&B)egilépgf@‘m&%apﬂ @@ﬁ?ﬁ%ﬁﬁﬁ 8 formula | according to
claim 16, V\Me[ﬁgﬁﬂ{é%Wﬁ%ﬁé@hf@r&ph@ﬁy!}»d-[@~ﬂuoro~4-triﬂuoromcihyl—bcmi)-methylw

N-[1-(5-{ BSRiARPrAfRistrdighiorosphemyBlidal3aflugrordstifligramethyl-benzy1)-methylarnino)-pyrroli
din-1-y1}-5-oxo-pentyl)-piperidin-4-ylkacetamide

18. A compound of formula I according to claim 5, wherein R is ~(CHy)p-NR'R”-,
19. A compound of formula 1 according to claim 18, wherein the compounds are

{(35R,4 RS}-?;-(S,4—dich§0m-phsny1)-4-[(B—ﬂuoro—4-triﬂuoromethyi-benzy%)»mc:thy1~amine}-
pyrrolidin-1-y1}-((R)-3-dimethylamino-pyrrolidin-1-yl}-methanone
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N-[1-(2- {(3SR,4RS)-3-(3,4-diehloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-m
ethylamino]pyrrolidin-1-y1}-2-oxo-ethyl)-piperidin-4-y1)-N-methyl-acetamide

N-R )— - U3RBARS -3-(3,4-dichloro-pheny1)-4-[(3-fluaro-4-trifluoromethyl-benzy1)- T
metﬁyﬁ%én%n%?—py@?n- I-y11-2-oxo-ethyl)-py¢)r’bnf|%%d%%]-acetaﬁﬁaé EP 2009/064 03 EP2009064031.(
N-[(R)-1-(2-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3- 0-4-trifluoromethyl-benzyl)-
methyl-amino]-pyrrolidin- 1-y1) -2-oxo-ethyl)-pyrrolidin-3-y11-acetamide or

N41-(2-{(3SR,z 4-dichlaro-pheny1)-4-[(3-flugro-4-triflypromethyl-henzyl i
methylaminﬁ-é&?&%ﬁéﬁ%gggi%}%{ﬁ -epx)llg}gr[ﬁéﬁ?ﬁ?‘é&%@ﬂf&@e%l.%emwﬁ‘ﬁaf@F“memIaI
according to RYAIE v Halein REidiegimiNR Ry -biesasoripdathafdormula 1 according to claim
18, wherein thes® UNEs ArechiGs) 3r(3.4:dichloro ny1)-4-[(3-fl ro- -tri fluorgmethyl
-benzyl)-metttl(ﬁ?/l- 51_1??0)-%5 rroIidjl(r%%B%%%%%E@irﬁ%%ﬁ%ﬂi?ﬁﬂ%g%yﬁ%ﬁg]}n%ﬁfg?meet%ggﬁ%rﬁénﬂ”
1-{(3SR,4R§3Y§Y-‘(%,21?361@§§6 G-omd ¥y PR EYAL PGB ety s haymethyl-amino] -
Py B B DA RN L otk
: -3-(3.4-li Oz -4-[(3-fluorg-4-tricluoromethyl-benzy1)-methyl-aminolpyrrolidin-
y1) -[4-(3-di?r¥§?1%fgﬂ} %E'Jr% %%-pﬁ%’ FATRY-SHY BB -Y!l-methaione or
{(3SR,4RS)-8:(@ #EciBHib ot piediphiprb-Befippro{tifiuaremsttyd-besyl)-rsethyl-amineEnysolidin- |
-y1} 44-(2-di viamingzeshml)api npne qQr, 1-
{(3SR,4RS)-§%§4-§?3&§%2%§%{%@%@§% oﬁgﬁﬂggf&%&%ﬂ?}ﬁ%enzyl)-methyl-aminoF
pyrrolidinThy1}-2-(4-dimethylamino-piperidin-I-yl)-ethanone. 20. A compound of formula | according to
claim 5, whezein Béhisdaatesoanthselected iR e A sn.ARRistAG Al AR ed from the
dihydroisoquiin{)%lirb\élﬂsolc%gazi&}uyl, P .,azPI-:lﬁ%EIF 2,4- dihydro-pyrazol-3-one, pyridinyl, |soxazg1yl,
benzo[1,3]dioXor. pyridy BYrifaT 2D oy oS YR AER L Az B 53, RSEFRRb a2 At-5-y 1,
[1,8,41-oxadldrdrepytapbPIadnraroidiyy)| isdGndphteyricln Dybisnigazas, byelpyidias 6-yl, tetrazolyl,
thiazolyl thipdiazair!sthie Byt pk-dmydazplidarh AL panolypays. oplipnall,Sybsfluied by
) ula e 5 fiRerklitt

C1.8-alkoxy or cyano. 21. A compound of form accordingto’claim n(‘:’Sﬁ}i‘“’pounds are
{OSR,4RS)-5s U-Hlembtay A1) doidencidrérlnpiridion ekHyispenyyithiazolyl, thiadiazolyi,
)-methyl-amiliednyfieyidiardydol(4-py rinidinti R R IE DREIRARYR, ;-alkoxy or eyano.
{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trif uoromethyl-benzyl)-me'ghyl-an%,inoﬁgyrrol id i n-l-yl
} -(4-pyridin-2-yl-piperazin-1-y1)-methanone

{(3SR,4RS)23-&3 watihiniepieemy i 144¢arfngro-diiifl 2oy avhettiylthecompipungshyk-arninolpyrrolidin-1-y
11-(4-pyridinglayl-pHasraziyl; 1 € 1. At '
f(SSR,4RS)?§?3,ﬁ%gh%%pﬁé%rﬁﬁﬁgﬁ%r%ﬁﬁ?ﬁfﬁoﬁoﬁ%‘%ﬁﬁ%@r l37&31-1%?'(51thyl-amino]-
pyrrolidin-1 51RO grinpdemdidina 2 fipyrasiidia-24¥) isersdiariond-methanone

2-(4-{(3S ARYISRIRSibHed ey PrrKG-Iycrarotsiiuasameinddhanzyb) et Amingl.

pyrrolidine-1- -pipgrazingL-y1)-nicotinonitril
6-(4-{(38R,%ﬁ@%—%ﬂ%%Fgg%%éﬂ%}ﬁ{%rﬂ?mua’ﬁﬂ&m%%methyl-benzyl)-methylamino)-pyrrolidin
e-I-carbonyi)Ciﬁgé P A3 )diibistaaminid) ok [(3-fluoro-4-triffuoromethyl-benzyl)-methyl-amino]-
{(3SR,4RS};§1@5M'pgli@r@-.@@ga;@.};ﬁ;[&%@ég{gﬁg@ﬂg&%@yl-benzyl)-methyl-aminolpyrrolidin-1-y1
)4‘4-(6-metk§ péggblsr} -y1)-piperazin-1-yl1l-methanone. 22. A compound of formula | according to
claim 5, wh ﬁg s é%%"éib%?fgﬂ9@8Bétﬁﬂ@@ﬁ?r@:ﬁs%ﬂ&%@f@ﬁt@’aMBmEbmhapdm]d of formula
| accordingporelidin-22;] (B ¢S thedgapquuadsigyeazinyi-4-yl)-methanone

{(BSR,4RS)-31(3:4-dishlora-pr -A-[(3-flugrp-A-trifluoromethyl-benzy1)-methyl-aminolpyrrolidin- |
“y1} 44-( 4_%@%%%%%});% ;%t%?g%%z%% pﬁ%yﬂgﬁgngﬁgm-&m&uo omet yk%cnzyi)vmethyhammo]_
2-(4-{(3SRHRSIHIES Iacaibpierd-pinersy - k(Bufsdiesdiitrituoromethyl-benzyl)-methylam i
nol-pyrrolicing- d3ea;BRBY)}HPARBEAEIRs YN &R LEOF ¢ i ) ]
4-(4-{(38R;I§S{S-343, oo 1%4-%3@%35?0@%5&{5}%’3’%%’{/1?@%?ﬁf}%éfﬁ%ﬁhﬁ“
amino]-pyriSHafHe> T L4E6: ’F?fgﬁﬂ’é'll ARPRAT DN oG ieoBiEil @ompound of formula | according to
claim 5, _WH@@&M}S’E-(E&»@E)m@l-dr-—pﬁé'xy@;@ql(r}pﬂ)umd.@fth@nbg@@Q{g{ﬂg)t%ggﬁna&z}ngyherein the
compound T .

{(3SR,4R )-3-%(,12{3d]icyfﬂoﬁ)-%hrgﬁiﬁ%{‘-ﬁﬁvﬁﬁnorozie-ﬁirﬁﬁrg?é'?ﬁ}éﬂﬂif}beélf@ﬁﬂﬁl%ethyl-arnipyrrolidin-l -y1}
44-(3-hydroxy-propyl)-piperazin- | -ylkmethanone

{(3SR)4R 3k 3(3oplichlp e RRABY) A3 fly st tugrmethydbenzy :methyl-aminalpyrrol id i n- |
-y1) 44-(2-hydrox -gﬁﬁl)-pgperazin- I -ylkrﬁegthanorl% I QJ R Q%ﬂﬁ, %3{ on ny stbstitored
(3SR,4RSY—%— 3 -5?0 15t rﬁﬁ]8ny1)-4-[(3-fluoro-4-trif|uoromethyl-benzyl)-m ethyl-am ino}- pyrrolidin-
1-y1) -244 - (3-hydroxy-propyl)-piperazin-1 -ylkethanone
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1- {(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminojpyrrolidin-
1-y1} -2-(4-hydroxy-piperidin- | -yl)-ethanone or (3 S R,4RS)-3-(3,4-dich | oro-pheny1)-4-[(3-fluoro-4-t
ri fl Woiotaetts/l/eryime th yl-arnino]- CLMSPAMD! ST
pyrrolidin-I-yl)-(4-hydroxy-3,4,5,6-tetrahydro-2H44,41‘|’9hh|ﬂp37ridinyI-f%?{-?ﬁe%ﬂgﬁgﬁéﬁg.gﬁgg]@m31.i'
of formula! according to claims, wherein R4 is -C(0)-NR'R"". 27. A compound of formula | according to
claim 26, wherein the compound is - A~
4-{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminolpyrrolidine-I-
carbonyl)-pipg agxinel-nl-car%%%]ic acid diethylamide. 28. A compound of formula I according to claim 5,
wherein R4 is-!ZCH%pé?\‘I!ir.1 R SERTGRedmsinin A2chimed (b crampog dybearein the compounds
ar((a' « {(3fRiRS)~3“(3,ﬁ-dichiormplhenyi}“@m[{&ﬂuora»?trfﬂuc:rortrﬁetlhgbbenzi i}—meﬁh i««amén?}ﬁ id
3-(4-{(3SR,4RAFd3-4-djehlprg- rf,;4- 3-390r0-4-tri uoromethyl-benzyl)-methylaminol-pyrrolidine
-1-carbonyl )Bﬁ erazin-gl ﬂ)-ﬁo%%g{r:% & %! pip Gf&ZinwLyi]»mmhmiene
344-(2-{(3SRAAREI 3R R Uichibrofeasn pheeHtdtd-Atrifubrometbilaenad)-meshylaminoj-pyrrolid
n-1 -y1J-2- 0y BB i BRORIRIE AL benzomitie or _ o
1'(21(3SRAQ.%Q:?}Q@;{L%@TWO'phe%)' -1(3-fluor -4-tr’rﬁ?uoromethyl-benzyl)-methylammo}-pyrrol|d|
n-1 -y1) -2-oXo ety P pipeRdine s Riftendbd At dhpreuhtithformetiall decaydingtayelaims,
wherein le isshetelenyotyidiseleciehiom garaun Sensising:efignorpholinyt, [1,4]diazepam-1-yl,
piperazinyl, pyrrolidin-I-yl, piperidin-I-yl, piperidin-4-y]or 1,1-dioxo-X6-thiomorpholinyl, optionally
substituted tg =0. 31. A compound of formula! according to claim 30, wherein the compounds are 441
-(2- {(3SR,4R5 38 Bosihis o phdmY BedefBafuomaitntt, wherein R® is ~CHy),0H-,
fluoromethyl-benzyl)-methylaminol-pyrrolidin-l-y1) -2-oxo-ethyl)-piperidin-4-yll-morpholin-3-one
11-(2-{(3SR %RR)-?;- 3,4-dich loro-pheny1)-4-[(3-fluoro-4-tri fluoromethyl-benzyl)-methylaminoppyrro
lid' in-l-y1} - Z-OX0- S A TP deRpIdby feciam Adcwimoiurbesbiopmulasiaaccording to claim 5,
wherein R4 féﬁﬁgﬁ?pﬁg?@%lﬁiﬁ&phﬁi@mﬁw—%rﬁﬁ%@%%@{ﬁ%gﬂ%@g@[ﬁﬁ%ﬁﬂa'm 32,
{(3SR,4RS)1-%%3,4-gi‘cH orﬁﬁﬁéiﬁi’fi‘)‘iﬁ[ﬁﬁ’ﬁﬁgFB’BF-%%r&iﬁ&?&ﬁl&féﬁzyl)-methyhaminojpyrro|idin-|-y1
}-2-(18,4R)-£¢ F%"—%"t%}zé‘-@i&y@ldﬁ@@i}h@w@%;{&mm%o&mmw}qﬁ.mém}ﬂ%l%ﬁprding to
claim 5, Whp§@t§!i@iz&sIQ(?){@@%W&B@@B@){Q%}%@&}&Q_%G%%%I}I&{L& 35. A compound of formula |
according tqj Iélg&cﬁgﬁ\gherem the comgoun IS _
(3SR,4RS)- Ci FelEmG pratishlR b Uinimgerdhin thykousthyl metiyarincisel idin-1-y1)
-(1-( I -mettppiroyilopiepariehBanyi)pipesidin-dnctd e thanqnssg- A compound of formula |
ding t i in R3is-(CH2)1 :

according @'?@msaﬁ\élﬁg@g“%Chslog’o"})ggnylﬂa}i%-ﬂuorc~4—triﬂuoromethyl-beﬂzyi}“meth}’i-amino]w

pyrrolidin-1-y1} -2-(4-hydroxy-piperidin- 1 -yl)-ethanone or

{(3SR,4RS)-3-(3,4~dichloro—phenyi}«4—[{3~'ﬂuor0-4~triﬂuoromethyi~benzyl}—methyl-amino}-

pyrrolidin-1-yl} w(4-hydroxy~3,4,5,6-tetrahydro-zH-[4,4‘}bipyridinygu 1-y)-methanone.

26. A compound of formula I according to claim 5, wherein R? is —C{G)-NR'R*,

27. A compound of formula 1 according to claim 26, wherein the compound is
4-{ (3SR,4RS)~3-(3,4~d§ch10ro~phenyl)»4-[(3«ﬁuom—4-iriﬂuoromethyi-benzyi)~methyi-amino}
pyrrolidine-1-carbonyl}-piperazine-1 -carboxylic acid diethylamide.

28. A compound of formulal according to claim S, wherein R? is+{CH3),CN-,
29. A compound of formula I according 1o claim 28, wherein the compounds are

3-(4-{ {3SR,4RS)—3-(3,4~dichloro-phenyi)-@-{(i%~ﬂuozo~4-tr§ﬂuuromethyi-benzyf)-methyi~

amino]-pysrolidine-1-carbony! } -pi perazin-l-yly-propionitrile
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37. A compound of formula | according to claim 36, wherein the compounds are 1-
{(8SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benz

y1)-FiéSLarlitSpYblidin-1-y1)-5-methylamiGhemamid)-one ofp¢Rrinted; 12010: ST
CLMSPAMD,PCT/EP 2009/064 03 EP200906403t( - /lac) - fESGHNIER Y Ep20ososdoat
1-{(38R,4RS)-3-(3,4-dichIoro-phenyl)-41(3-f|uoro-4-1;[jf,l%|2?methyl-benzyl)-methyl-amino]-
pyrrolidin-1-y1)-5-dimethylamino-pentan-1-one. 38. A compound of formula | according to claim 2,

wherein R3 ié-(fé-’@zf@ﬁ&éﬁﬁr%&éiém’ﬁdrﬁmmeugrgmggfﬁﬁmﬁaﬂgg&ﬁ%%& methvi.
dihydroisoqummprﬂyéﬁng;&%I BYsazQk l-%li26,14-(§Iib}lfgégé%/razoj-s-one, pyridinyl; |soxaz}6IyI,
benzo[1,3]digxql, pyridyl rimid’in-_4-y,p | ?d?n%zﬁ tRATBIESAT benzoimidazol-5-yl,
[1,3,»4]-oxadiii%ﬁg-%ﬁf{dﬁ%ﬁt@a%i'—Cﬁ?ﬁ?@%@mﬁhﬁ%(&yﬁ@w—z—yﬁﬂmidﬂzmigsﬁb@&&y[jdi{b@ﬁ@yl, tetrazolyl,
thiazolyl, thi&dWﬁlaﬂyﬁl@?mﬂyL,ifyryigjm@i@@@béﬁ}ggggipg@z&%%{g%he%- A compound of formula |

according to claim 38, wherein the compound is I -

{(3SR,4RS)-3-(3,4-dichloro-pheny1)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminolpyrrol idi
n-l-y1) -5-i mifagclempptaderftémmiioheccbfdiAgaomprupdafdermma, &9&%@{@ tgﬁlglj% §»,gylgyherein
123 is -(OH2)R-6(Q) I fram t roup consisting of quinoxalinyl; diydroisoquinolinyl,
pyrazin-2-yl, pyf%zo)??ﬁgﬁﬂgﬁgﬁ%@??}%’ﬁé%ﬁ% &%ﬂiﬁﬁfﬂ&ﬁ?ﬁ%ﬁﬂ!@é’%{@}%ﬁcﬁbxol, pyridyl,
pyrimidin-4-PFPEHHbir- sigrristerAoliar blisditx bésimicastolisyy) opkiBrAltpXasiagRl ey =
[1,2.4]triazolThyl, (1,61naphthyridin-2-y1, imidazo[4,5-b]pyridine-6-yl, tetrazolyl, thiazolyl, thiadiazolyl,
thieny], furybiin_}{dca%gjl-ll-'}gld O{Penz furanyl 41. A compound of formula I according to claim 40, wherein
the compound is pimpeuna ot formula [ according to claim 30, wherein the compounds are

((3SR,4RS)43£(Sﬁ%{dﬁc&ﬂd&%ﬁe@(&%M(&ﬁl@ﬁmﬂly_tgiﬂgommgmxhhgg%&zﬁgg@%léﬁwgg rrolidind

-y1}-6-pyridigag; wL16:fione. 42, A compound of formula | according to claim 2, erein R3 is
43. Acomporun%dz) glr%rg%ila% gc(c))i:%r?ge gyaﬁfﬁ%%%ﬁwéﬁﬁﬂfﬁ@%%‘é%d is

6-{(3SR 4RS)(3H R BitRidrd-Prijaiardehemdlo-dcrifluntometybhendy) Rathy -apipgpyrrolidin- |

-yl}-6-oxo-hexardigyacisdamids) 44,4 - compoyndiefformula Laccording to claim 2, wherein R3 is
-(CH2)p-O-C1.8-alkyl, 45. A compound %ﬂ%?rﬁu?a éggcnggpgﬂgztgnﬁaim 44, wherein the compound is
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32. A compound of formula I according to claim 5, wherein R* ig 2-0xa-5-aza-

bicyclo[2.2.1Thept-5-y1.

33. A compound of formula I according to claim 32, wherein the compound is
1-{(38R,4R8)-3-(3 ,4wdichioro-phenyﬁ)~4~{(3~ﬂuoro~4»triﬂuoromethyl-benzyl)—methy]’-amina}»
pyrrolidin-1-y1}-2-(1 8,4R)-2-0xa-5-aza-bicyclo[2.2, 1]hept-5-yl-ethanone.

34. A compound of formula I according to claim 5, wherein R*is —C(0)-Cs.-cycloalkyl
substituted by Cig-alkyl,

35. A compound of formula [ according to claim 34, wherein the compound is
(38R,4RS}—3-(3,4—dich!or0~pheny§)~¢-{(3~ﬂuoro—4—triﬁuoromethyi-benzyi)-methybamino}-
pyrrofidin-1-yi}-[1-(1 -mcthyﬁ-cyciopropanecarhonyf)-pipez‘idin»f%»yi}~methan0ne.

36. A compound of formula | according to claim 2, wherein R% is ~(CHp),NR'R"
37. A compound of formula I according to claim 36, wherein the compounds are

1-{(3 SR,4RS)-3-{3,4wdichIom~phenyi)»4~{{3-ﬂu0r0~4~tri fluoromethyl-benz

. YD)-methyl-amino}-pyrrolidin-1 -yi}-5-methylamino-pentan-1-one or
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Printed: 21/09/2010:CLt1sPA&Ib1PCT/EP 2009/064 03 EP20090640311 - 430-
R) .—gﬁgdichIpro-phenyl)-4-[(3-fluoro-41.-=t_r.iflzu(_)r__qmethyl-benzyl)-methyl-aminolpyrrolidin-l-yl)
DR She, 46, A compound of fSbi@BAMESording pe-¢iaim 20 Whesein IoisA SRR i
47. A compound of formula | according to claim 46, wherein the compound is
6-f§38R74RS)-3-(3,4-dichIoro-phenyl)-4-[(3-f|uoro-4-trif|_g% hyl-benzyl)-methyl-amino]-
pyrrolidin-1-y1)-6-oxo-hexanenitrile. 48. A compound of formula | according to claim 2, wherein K3 is
49. A compoﬁﬁ@gm%hp&(ﬁé’c@@?qunh@ﬁhﬁ485,uﬂﬂt&oeﬁntﬂfﬁlm@mmynﬂ@afﬁmethyi-mim]-
1-{(3SR,4RSg)yanﬁsmnmcmogodpﬂgﬂy;g}fﬁ,ﬁ[)(%gm%g-%}g!ﬂuoromethyl-benzyl)-methyl-aminolpyrrolidin-l-y
1}-2-(2-dimethylarnino-ethylamino)-cthanone :
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-aminojpyrrolidin-I-y
1}-2-(3-dime By lamsimpauuapylatning)-thanene; lo SR #Rerein 1 ]
S)-3-(3,4-diq@$%qﬁgf%gg%jlg-§§g§glu&ro-lil-triﬂ%lor mn?g%ﬁgi%zﬁ? E%mgesféﬁﬁ?)p heteroaryl, selected
-aminojpyrrolidin-1-y1}- 4(%- Imethy1SminG prapy A S A BB tRE8Ie2 50 pareorhpotind of
formula | acéetifeite wsirac; omereininiayb iGRARY-MR:AGH DRTENyBLA SmRaMne gf formula |
according to-¢lamiR0s Whessl 0N . -(2f S)-3:(3,4-dichl oro-pheny1)-4-[(3 fl
uoro-4-tri fll?grcg %g}g-wenz%%ﬁﬁoﬂ?%%ﬁ%?%%? @%Eé?)?&gfﬁffﬁ%ﬂoﬂﬁéﬁﬂﬁ e or
3-[(2-{(3SR, 4R 'Tf E RGP tzeli S Mlormdinerflubriometiyl; tienzylnetayiannino]-pyrro 1
idin-I-y1}-2-Oxerethid)yinetigd-aming] progieniiile. ;52. A process for preparing a compound of formula

| as defined in claim 1, which process comprises a) coupling a compound of formula with a suitable

acid chloride or carboxylic acid of formula R3-C(0)-OH or R3-C(0)-C1
39. A compound of formula | according to claim 38, wherein the compound is

1-{(38 R,4RS)~3-(354‘6ichiom~phcnyl)~4-{(3-f!uorcs-4—§riﬂuoromethyl~benzyi)-methyl-amino}m
pyrrolidin-1-yl}-5-imidazol-1-yl-pentan-1-one.

40, A compound of formula | according to claim 2, wherein R is ~(CHa)p-C(O)-heteroaryl
selected from the group consisting of quinoxalinyl, dihydroisoquinclinyl, pyrazin-2-yl,
pyrazol-1-yl, 2,4-dihydro-pyrazol-3-one, pyridinyl, isoxazolyl, benzo[1,3]dioxol, pyridyl,
pyrimidin-4-yl, pyrimidin-5-yl, benzotriazol-5-yl, benzoimidazol-5-yl, [1 »3,4]-oxadiazol-2-yl,
[1,2.4}triazol-1-yl, [1,6naphthyridin-2-yl, imidazc:[4,5-b]pyridinem6myi, tetrazolyl, thiazolyl,
thiadiazolyl, thienyl, furyl, imidazol-1-yl, or benzofuranyl

41. A compound of formula I accerding to claim 40, wherein the compound is
1-{(38R,4R 8)-3-(3,4-dichl oro-phenyl}-4-J(3-f] uom~4—tr§ﬂueromethyi—benzyi)-methy! -amino}-
pyrrolidin-1-yl}-6-pyridin-2-yi-hexane-1,6-dione.

42. A compound of formula I according to claim 2, wherein R%is —{CH;)p-C(Q)-NR’R ™,

43. A compound of formula according to ¢laim 42, wherein the compound is

6-4(3 SR,4RS}-3~(3,4—dichfor0-phenyi)-4~{(3-=f]uor0~4»trifluoromethy2~benzyl)~methyl-amino]~
pyrrolidin-1-yl}-6-oxo-hexanoic acid amide.

44, A compound of formula I according to claim 2, wherein R¥ is ~(CHz)y-0-C) g-alkyi,

43. A compound of formula [ according to claim 44, wherein the compound is
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to a compound of formula Ar-(R1)" 0 wherein the groups Ar, RIl, R2 and R.3 and the definitions o and
ed in claim.1, or b) alkylating a compound of formula (R50 with a compound of formula

flare.described in_cl: _
Hal?%rli\g?ﬁr'a%ﬁ@%@%w’ompound of formula wHetiBRRIEbUpS Ar pRIT R athB o dhe HeRnBINRS 2 1
and n are described in claim 1, and, if desired, converting the compounds obtained into S

pharmaceutically acceptable acid addition salts. - 4~58%& medicament containing one or more
compounds as claimed in any one of claims 1-51 and pharmaceutically acceptable excipients. 54. A

medicament A& ?d‘?r}]g'ﬁi(élﬁiﬁﬁ%@%‘@h@é?&b%ﬁeﬂu@ﬁd“epiﬁssfomcﬂﬁjhb@&mpﬂﬁjﬁbyﬁ@mi{QQn's

disease, schizopbiteinial,-giyxieheansatigption.gdgficit hyperactivity disorder (ADHD). 55. The use of a
compound as claimed in any one of claims 1-51 for the manufacture of medicaments for the treatment

of depression, pain, psychosis, Parkinson's disease, schizophrenia, anxiety and attention deficit
hyperactivity tfisérelan B B forhula I aceording to claim 2, wherein R is ~{CH,),-CN.

47. A compound of formula I according to claim 46, wherein the compound is
6-{(38R,4RS)-3-(3,4-dichlaro~pheny§)-4-{(3-ﬂuoromfé~tr§f§ueromsthyl-benzyi}~methyi»amins]~
pyrrolidin-1-yl} -6-oxc-hexanenitrile.

48. A compound of formula I according to claim 2, wherein R is
—~(CH)p-NR’-(CHz)y NR'R™,

49, A compound of formula | according to claim 48, wherein the compounds are

{3 SR,QRS)G-O,4—d§chioro-phenyi)-4-[(3 -l uoro-4-triﬂuoromethyi-benzy])—methyl»amiﬁo]-
pyrrolidin-1-yl} -2-(2-dimethylamino-ethylamino)-ethanone

1-{(3 SR,4RS)—3~(3,4-dichioro—phenyl)—4~{(3«ﬁu0r0-4~triﬂuorameihyl—benzyl)—meihybamino}-
pyrrolidin-1-y1}-2-(3 -dimethylamino-propylamine)-ethanone

I-{(38R,4R S)~—3w(3,4-dichi0m-phenyl)—4«{(3-ﬂuoro~4—triﬂuor0methy!~benzyi)-me%hyl-amino}-
pyrrolidin-1-yl} -2~{(3~dimethylamiﬂoupmpyl)-methyl~amin0}»etha.none.

50. A compound of formula I according to claim 2, wherein R® is ~{CHg)p-NR'-(CHz)p*-CN

51. A compound of formula I according to claim 50, wherein the compounds are

3-(2-{ (3SR,4RS}*3~(3,4-dichforo~pheny§)-4-[(3~ﬂuoro-4-triﬂuoromethyi-benzyl)»methyl-
amino]-pyrrolidin-1-yl} -2-0x0-ethylamino}-propionitrile or

3-[(2-{(35R,4R8)-3 -(3,4-dichloro-phenyl}-4-{(3-f] uoro-ti~triﬁuoromethyi-benzyi)»methyi~

amino}-pyrrolidin-1-yl} -2-oxo-ethyl)-methyl-amino]-propionitrile.
52. A process for preparing a compound of formula [ as defined in claim 1, which process

comprises

a) coupling a compound of formula
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\iji-( }n

VI

with a suitable acid chloride or carboxylic acid of formula
R-C(0)-OH or R*-C(0)-Cl
to a compound of formula

wherein the groups Ar, Rg, R? and R® and the definitions o and n are described in elaim I, or

b} alkylating a compound of formula

(R~

RS0 gy
with a compound of formula

Hal-CHp-Ar-(R1),

to a compound of formula

wherein the groups Ar, R', R* and R® and the definitions o and n are described in claim 1, and,

if desired, converting the compounds obtained into pharmaceutically aceeptable acid addition

salts.
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53. A medicament containing one or more compounds as claimed in any one of claims 1-51

and pharmaceutically acceptable excipients.

34, A medicament according to claim 53 for the treatment of depression, pain, psychosis,
Parkinson’s disease, schizophrenia, anxiety and attention deficit hyperactivity disorder
{ADHD).

535. The use of a compound as claimed in any one of claims 1-51 for the manufacture of
medicaments for the treatment of depression, pain, psychosis, Parkinson’s disease,

schizophrenia, anxiety and atiention deficit hyperactivity disorder (ADHD),

F
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