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The present invention relates to a compounds of formula I
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18 aryl;

18 hydrogen, halogen, lower alkyl, lower alkoxy, lower alkyl substituted by
halogen, lower alkoxy substituted by halogen, cyano, amino, mono or di-lower

alkyl amino, C(O)-lower alkyl, or is aryl or heteroaryl;
is hydrogen or halogen;

18 —(CHy),-heterocyclyl, optionally substituted by one or two substituents R*; or is
lower alkyl,

lower alkoxy,

—(CH,),-O-lower alkyl,

—(CH,),-CN,

—O-(CHy),-CN,

—(CH_)p-heteroaryl,

—(CH_),-C(O)-heteroaryl,

—O-(CHy),-heterocyclyl,

—(CHy)p-aryl, optionally substituted by lower alkoxy or halogen,
—(CH,),-O-aryl, optionally substituted by lower alkyl,
—(CH_),-NR’-heterocyclyl, optionally substituted by lower alkyl,

or



-(CH 2)p-Oaryl, optionally substituted by |ower alkyl, -(CH

2) p-NR - heterocyclyl, optionally substituted by | ower al kyl,-CH2)p-NR R',

- CH2) p- NRvoGBIL0A)6p703NR R*, -CH2) p-NR -CH 2) p' - CN, - CH2) pPCTEP20R0RI3Dr i S
-O(CH2)p-NR R'; R4 is hydroxy, lower alkyl, -(CH 2)P-CH, -(CH 2)P-NR R',
-NR -C(O-lower alkyl, -(CH 2)p-CN, -S{29 2-lower alkyl, -NR -S(O 2-I|ower
alkyl, -S(O2-NR R', -C(O-lower alkyl, -C(O-I|ower cycloal kyl, wherein the
cycl oal kyl may beCsypstRwut,ed by |ower alkyl, or is -C(O-NR R',
heterocyclyl, optionally substituted by =0, or is heteroaryl, optionally
substituted by arﬁﬁ&&ﬁﬂg-GQéthRd$ is aryl optionally substituted by

al koxy, cyano or } oA zaxbi cyclo[2.2. 1] hept-5-yl; R and R ' are

i ndependent |y fro%?%égﬂ%g? %ﬁ ﬁ?ﬁrogen, | ower alkyl or -(CH2)P-OH, nis 1
or 2; in case n i-6H1),&’(OJ;NIRRitygr be the same or different; ois 1 or 2; in

case. o is 1 or 2, Y the same or different; p,p' are the sane or
di fferent and ar éo&%@iy{i%m 4, or to a pharmaceutically active salt, a

racem c m xture, an enantioner, an optical isoner or a
R* 1s hydroxy, lower alkyl, -(CH;),-OH, —(CH;),-NR’R"’, -NR’-C(O)-lower alkyl,
—(CH,)p,-CN, -S(O)-lower alkyl, -NR’-S(O),-lower alkyl, -S(O),-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;

15
R’ and R’ are independently from each other hydrogen, lower alkyl or —(CH;),-OH;
n is1or2;incasenis 1or2, R' may be the same or different;
0 is1or2;incascois1or2, R may be the same or different;
20 p,p’ arc the same or different and are 0, 1,2 3 or 4;

or to a 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 diastercoisomers and enantiomers of the compound of formula (I) 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 treatment 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 exert



tautonmeric formthereof. The invention includes all stereoisoneric forns,

I ncl udi ng i1 ndividual diastereoi soners and enantioners of the conpound of
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found that the present conmpounds are high potential NK-3 receptor
antagoni sts for the treatnent of depression, pain, psychosis, Parkinson's
di sease, schizophrenia, anxiety and attention deficit hyperactivity
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Phe- X- @y leu-Met-NH 2. As neurotransmtters, these peptides exerttheir
bioIogicaP activity via three distinct neurokinin (NK) receptors terned as
NK-1, NK-2 dihvd NNKS33ecdpporbs olasaqpereded bgntpreddnyingm ckpresdibé in €Sapd as, NKA to
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NK-3 receptor a potential target for central nervous syStem disorders such

as anxiaexigty, depessssi, bipolapidpotrders, Hakorsdeisglischsy kéhigphtaiadinslemee(Neurosci.

Ther - Rt 2@basP 158 -+ 85 dBeBh Ll B 0D 1o L9 Mg TootP ™
Neur opemt iges .4 109BspcBadestB19188) 45 1Sk zophr eni a i s one of the maj or

neur opsychi atric disorders, characterized by severe and .
10 Schizophrenia is one of the major neuropsychiatric disorders, characterized by severe and

chronic mental impairment. This devastating disease affects about 1 % of the world’s population.
Symptoms begin in early adulthood and are followed by a period of interpersonal and social
dysfunction. Schizophrenia manifests as auditory and visual hallucinations, paranoia, delusions
(positive symptoms), blunted affect, depression, anhedonia, poverty of speech, memory and

15 attention deficits as well as social withdrawal (negative symptoms).

For decades scientists and clinicians have made efforts with the aim of discovering an
ideal agent for the pharmacological treatment of schizophrenia. However, the complexity of the
disorders, due to a wide array of symptoms, has hampered those efforts. There are no specific
focal characteristics for the diagnosis of schizophrenia and no single symptom is consistently

20 present in all patients. Consequently, the diagnosis of schizophrenia as a single disorder or as a
variety 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 glutamate 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 a 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, nausea and depression with NK1 and in asthma with
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required for efficacy against positive and negative signs and synptons.
Fur therppderesain; abgfoma, sgcialyap lagen ecmpmeptindritisnigiudadicgs.ef er abl y have a
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inflammation, as well as in schizophrenia, Exp. Opinion.Ther. Patents (2000), 10(6), 939-960
and Current Opinion in Investigational Drugs, 2001, 2(7), 950-956 956 and Psychiatric
Disorders Study 4, Schizophrenia, June 2003, Decision Recources, Inc., Waltham,
15  Massachusetts).

Objects of the present invention are novel compounds of formula I, their manufacture,
medicaments based on a compound in accordance with the invention and their production as well
as the use of compounds of formula I in the control or prevention of illnesses such as depression,
pain, bipolar disorders, psychosis, Parkinson’s disease, schizophrenia, anxiety and attention

20  deficit hyperactivity disorder (ADHD).

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

The following definitions of the general terms used in the present description apply

25 irrespective 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 and the like. Preferred lower alkyl groups are groups with 1-4 carbon atoms.

The term “lower alkyl substituted by halogen” denotes an alkyl group as defined above,

30 wherein at least one hydrogen atom is replaced by halogen, for example -CFs, -CHF,, -CH,F,
-CH,CF3, -CH,CH,CF3, -CH,CF,CF; and the like. Preferred lower alkyl substituted by halogen
groups are groups having 1-4 carbon atoms.

The term “halogen” denotes chlorine, iodine, fluorine and bromine.
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Psythi atrdzel-Diosereidanystisasgzalyl, 9@111140%&)]%@@1, dyriduln eyrzmatm 4pdchyginydin-5-yl,
Recour %%ﬁzmlll&%ié -)MGBQ&%I(].%%—%%&ITH‘ ,%?4] -o%()adlazo 1-2-yl, [1,2.4]triazol-1-yl,

[1,6]naphthyridin-2-yl, imidazo[4,5-b]pyridine-6-yl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl,

furyl, imidazol-1-yl, or benzofuranyl. Preferred heteroaryl group is pyridine-2,3or 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-yl 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 —(CH,),-heterocyclyl,
25 for example the following componds:
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-5-morpholin-4-yl-pentan-1-one
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino]-pyrrolidin-
1-yl}-5-morpholin-4-yl-pentan-1-one
30  1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-5-piperazin-1-yl-pentan-1-one
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benz
yl)-methyl-amino]-pyrrolidin-1-yl}-5-pyrrolidin-1-yl-pentan-1-one
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Preferred compounds of formula I are further those, wherein R is —(CH_)p-heterocyclyl,
substituted by one or two substituents R”.
Preferred compounds of formula I are those, wherein R* is —=S(O),-lower alkyl, for example the

15 following compounds:
{(3RS,4SR)-3-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl} -(4-
methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-phenyl)-4-[(3,4-dichloro-benzyl)-methyl-amino]-pyrrolidin-1-yl }-(4-
methanesulfonyl-piperazin-1-yl)-methanone

20 [(3RS,4SR)-3-(biphenyl-4-ylmethyl-methyl-amino )-4-(4-chloro-phenyl)-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone
[(3RS,4SR)-3-[(4-chloro-3-fluoro-benzyl)-methyl-amino ]-4-(4-chloro-phenyl)-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

25 pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
[(3RS,4SR)-3-[(3,4-dichloro-benzyl)-methyl-amino]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone

30  [(3RS,4SR)-3-[(4-chloro-benzyl)-methyl-amino]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone
4-({[(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-yl]-methyl-amino } -methyl)-benzonitrile
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pyrrolidin-1-yl}-((S)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-((R)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone
15  {(3SR,4RS)-3-(4-chloro-3-fluoro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-3-fluoro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-(4-methanesulfonyl-[ 1,4]diazepan-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino]-pyrrolidin-1-
20  yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone or
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(4-methanesulfonyl-piperazin-1-yl)-ethanone.

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

25 following compounds:
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-5-(4-methyl-piperazin-1-yl)-pentan-1-one
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(4-methyl-piperazin-1-yl)-ethanone

30  1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(3,5-dimethyl-piperazin-1-yl)-ethanone
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-((S)-3-methyl-piperazin-1-yl)-ethanone



Compounds of fornula |, wherein Ar is phenyl, are preferred. Preferred
conpounds of fornmula | are those, wherein R3 is unsubstituted -(CH
2) p- het erwoyoimdsp70Bor exanpl e the fol |l ow ng conponds:  PCT/EP2009/064031

-{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoromethyl-benzyl)
-met hyl -am no] - pyrrolidin- 1-yl} -5-n#pholin-4-yl-pentan- 1-one
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m no]J - Ay{(BOR[4®RI)-3- GB éblﬂl}shbﬁ) [3@@’1@"1'904 [(B froyd -4Reiflh fdmelydbenzyl)-methyl-amino]-
| -{ (3SR, 4RS)-3-(3,4 chl oro-p )-4-[(3-fluoro-4-trifluoronethyl-benzyl)
- rret hy|pygﬁ11%]l-yl;5y?r((8|)13dmﬁ y&pwl}azmé phséheaengor 1-y| - pentan- 1-one

{ (3 (SR akesd- Al RS0 Ar BRI 5= ikl I bR R LhaHPREEE Rl en2

yI) mathy-a?nn reo rro

1- onel plyfr8 BRn4IRH); - B(K%ﬁh&thylampﬂphum% 34)—{ft¢183dnleuor 0-4-trifluoronethyl -benzyl
)-met hyl -am no] - pyrrolidin- 1-yl} -5-norpholin-4-yl-pentan- 1-one
| -{(3S, 4R) - 3- (3, 4-di chl or o- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-m

et hyl - 3mipQls cAWpSRlL dF f?)rm&rawl are thosdTRIIRAGH RN 4’51(09{ QR2R> by QREmple the
-{(3SR, 4RS) - 3- (3, 4-di chl or o- phenyl Y- 4-T (3-fl uoro 4-trifi uororrel’ghyl-benzyl)

- met hylfolmwing]compwrrdsl idin- 1- yI } -2-norpholin-4-yl-ethanone

ret y e RRy G BoR PRSP - st il et gl o)

| - { ( 3S,4fbtidnt3 -&ring D) -piperapineNydul fosticldeit dieeHy@adide r i f 1 uor omet hyl - benzyl ) - m

ot h1y0 ) %1[?2?? éR,4RS)-3-(3,4-dlchloro-phenyl)-4-[(3-ﬂuoro-4-trlﬂuorornethyl-benzyl)-rnethyl-armno]-
pyrrolidin-1-yl}-2-oxo-ethyl)-piperazine-1-sulfonic acid dimethylamide or
4-(5-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -

pyrrolidin-1-yl}-5-oxo-pentyl)-piperazine-1-sulfonic acid dimethylamide.

15  Preferred compounds of formula I are those, wherein R* is -NR’—S(0O),-lower alkyl, for example
the following compounds:
N-[1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-methanesulfonamide or
N-[1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

20 amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-N-methyl-methanesulfonamide.

Preferred compounds of formula I are those, wherein R* is —C(O)-lower alkyl, for example the

following compounds:

1-(4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
25 pyrrolidine-1-carbonyl}-piperazin-1-yl)-ethanone or

2-(4-ccetyl-piperazin-1-yl)-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-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-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino |-pyrrolidin-1-yl}-5-oxo-pentyl)-piperidin-4-yl]-acetamide



pyrrolidin- 1-yl} -2-( 1,1-dioxo-I|6-thionorpholin-4-yl)-ethanone. Preferred
conpounds of formula | are further those, wherein R3 is

- (CH2) p- woepwmapatopl , substituted by one or two substit BemEP2004/06408€f erred
conmpounds of formula | are those, wherein R4 is -S(O 2-lower alkyl, for
exanpl e the foHo wi ng conpounds: -9-

{(3RS,4SR)-3-[ (3-fluoro-4-trifluoronethyl-benzyl)-nethyl -am no] - 4- phenyl - py

rroli dinNgf1-2-YI3SR;4ARS)-3ne3, Mﬂﬂﬁﬁib-fp@&)/}}l) Pi[ @eflagrb nk-trifuplomdtBy ItRASYIS methyl-
{ (3SR 4RS) - 3 (4-chl or o- phenyl 4-di chl or o- benzyl) met hyl - am no] - pyrro
| i di n- [anynal-yarcol léIﬁrIré(IIegwwﬁngI) mpffe#laélrﬁl -Nrmgthyl-agatdtaidene

3RS, bi p I I I I
i 1T T L Pt BRI R T OB B flaShg R BER Y heyLr o1

[ ( 3RS, 48R)o]Ppyifolidihl -gtle2-8x6lcthyleprarid- )—ym}sade;almlden no] - 4- (4- chl or o- phenyl ) -

P38 R 5l'€/2|4 ERREES ﬁﬁ@n‘gﬁylﬁﬁ? (y%eﬂr%)%-@z Rt B AP et hy

| - am ngly >3wrmhugf ﬂ-yl}lz Ykd-crHyb- dmﬂﬁwutmyah@é gerazin- 1-yl)-methanone
(3SR, 4RS 4-di ¢hl or o- phenyl”) - 4-[ (3-f1uoro-4-trifluoronethyl-benzyl)-m

et hyl @ﬁ‘{h@ {(3I5%r41b$)r1+(314 dichydry- ph(:mlhé{[@aﬂmwf wiflpbrqngskylehenpyl)-methyl-
1-yl) - net. h

[(:%RS,ZI1 ?Wdﬂl bRt 8- eﬁ%’@z@??“%té‘w a%eilr?rﬂlgf 4- (3, 4-di chl or o- phenyl ) - p

yrrolidin-1-yl]-(4- methanesul fonyl -pi perazin- 1-yl)-methanone

10 Preferred compounds of formula I are those, wherein R” is —(CH,),-NR’R”’-, for example the
following compounds:
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-((R)-3-dimethylamino-pyrrolidin-1-yl)-methanone
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

15 pyrrolidin-1-yl}-2-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-ethanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-[4-(3-dimethylamino-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-dimethylamino-ethyl)-piperazin-1-yl]-methanone or

20 1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(4-dimethylamino-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:

25  {(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl
)-methyl-amino]-pyrrolidin-1-yl}-(4-pyrimidin-2-yl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-(4-pyridin-2-yl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -

30 pyrrolidin-1-yl}-(4-pyridin-4-yl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-(2,3,5,6-tetrahydro-[ 1,2'|bipyrazinyl-4-yl)-methanone



[ (3RS, 4SR) - 3-[ (4-chl or o- benzyl ) - met hyl - am no] - 4- ( 3, 4-di chl or o- phenyl ) -pyrro
lidin-1-yl]-(4- nmethanesul fonyl -pi perazin- 1-yl)-nmethanone 4-(

{[ (3RS, 43Rp-241(@B973di chl or o- phenyl ) - 1-(4- et hanesul f onpCTEPR@vABIOAE-

1- car bonyl) -

pyrrolidin-3-yl]-nmethyl-am no}-nethyl)i®enzonitril e{ (3SR, 4RS)-3-(3,4-dichlo
ro- phenyl )-4-[(3, 4-di fluoro-benzyl)-nethyl-am no]-pyrrolidin-I-yl}-

(4- met a@e Bk 1eNBLER-Piehldzd- phen%&)yél J(3mioh@rarifuoromethyl-benzyl)-methyl-amino]-

{(3SR, 4RS) - 3- (3, 4-di chl or o- phenyl ) -4-[ (2, 3-di hydr o- benzof uran-6-yl net hyl )-m
et hy| - @TABFincyqarbanyli-pbcrpzips - YL)(IHQ%’@PWéfhlésul f onyl - pi per azi n-

{( Ssk TRARASRARS)3-(d-dichlorq-pheny-4 103 Sposo-4-trifluaromethylbepzyl methykaminag-
??]:%SpyIpvynbhdhna—lL%H}ony(}léllglrpgﬂahmnbynhﬁmmbnmﬂp@;glzi n- 1- yI) met hanone_ i mol -
yrroiQ d@ﬁ# -3- Qg ler ﬁérlici‘dﬁa é?e‘r‘éri Wmlile L ﬁaﬁﬁﬁﬁ %Xle f g

{[ (3RS, 4=Rhidifk=1- §1}4[ztct6%ét%>® leyl) BipkhrRl Ranasyh{RRY! - pi per azi ne-

1-carbonyl)- pyrrolidin-3-y met hyl - am no} - mét'hyl ) - 2-f |l uor o- benzonitrile
{ (3SR 4RS) - 3- (3, 4-di chl or o- phenyl) 4- [(3 quoro 4-trifluoronethyl -benzyl)-m

(]a_t Slyl) %‘? ﬁg%ﬁ%f‘l I’oru%ds gf Porrnul Ia}re thgog Wherem zlisnaeigrfj IofptclJ 0 a'ny?é{l%“%ruﬁ&ﬁ B{“r) ia 8{(39 zin-
{ (3SR, wgymg (03 .c4a ?@hh@fo(plo n) Amfd:3-fl uoro-4-trifluoronethyl - benzyl ) m

et hfll -am noj - g)j/rro Idin- 1-y §R - 4- met hanesul f onyl - 3- et hyl - pi per azi n-
r{éﬁiSP&ﬂBﬁ (3,4-dichloro- pheny 4 [(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino |-

(SSR %ﬁ%ﬁﬂﬁfﬁ%&r r Ofrqh%l}yl%e%ygl’lﬁp&%%nMlﬁ%e[ﬂaﬂ o 4-trifluoronethyl -benz

{
yl) - met am no anesu onyI pi per azi n-
1-yl') - re@hfBSRERS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidine-1-carbonyl}-piperazin-1-yl)-benzonitrile or
4-(4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
15 pyrrolidine-1-carbonyl }-piperazin-1-yl)-benzonitrile.

Preferred compounds of formula I are those, wherein R* is <(CH,),OH-, for example the
following compounds:
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
20 pyrrolidin-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-yl]-methanone
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-[4-(3-hydroxy-propyl)-piperazin-1-yl]-ethanone
25 1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(4-hydroxy-piperidin-1-yl)-ethanone or
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-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(0)-NR’R’’, for example the
following compound:
4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidine-1-carbonyl}-piperazine-1-carboxylic acid diethylamide.



over dirggired eeyppaupdapf Prinka Irase hows. r‘{t}leé%ﬁﬁotﬁnﬂgHz)pCN' for example the

{ (3SR ARMhs R0 fodiddi chl oro- phenyl ) -4-[(3-fluoro-4-trifluoromethyl -benzyl)
nmet hy Iilmamné%o O?fglldln- 1-yl} -5-(4-nethyl-piperazin- 1-yl)-pentan-

1 one 3 (4- {(SSR 4RS) 3-(3,4-dichloro-phenyl)-4-[(3- ﬂuoro 4-trifluoromethyl-benzyl)-methyl-amino]-
Eﬁ&& (3,4-dichloro-p Q %P 3-fluoro-4-trifluoronethyl-benzyl)

-net pyg %?WFB |HWW“”¥"V§I” ipnitriet hyl - pi perazin- 1-yl)- et hanone

- {( 38&@3@ {(§sﬁ&R@) @L(}zhi @i&fﬂof&iﬁﬁw_yl _4(45&;(@0?(1, mflﬁu&roh{ewl BeRA MMMy 1-Penzyl )

-met hyl-am no]- pyrrolidin- di met hyl - pi perazi n-
1-yl)- @nhm']emerohdm-l -yl}-2-oxo0- ethyl) piperazin—l -yl]-propionitrile or

ret | -GrOR RSy 27 o e RO Ry BB e et e B PRR KemilR )
1-yl ) nemel-yf (BSkd ét'ﬁ§b'p3pe(rﬁlﬂrﬂe'41'c§ﬂbb@1ﬁﬁlepheny|) 4-[(3-fluoro-4-trifluoro

met h enzyl) - nethyl am no]- pyrrolidin- 1-yl} -2-((R)-3-nethyl-piperazin-
1-yl ethanone or
| -

ﬁs%rélﬁ%d ?o %Ou%_dg IPF lrl%{lﬁflpal?f ?%lsg W R R kslfl%{e?ééfcfyrl,i ofpltiggaﬁ%tois’%hfeg%gfz yl)
2, 6=(lifoeédayipiambe phltlwing éoryibamﬁts hanone.
4-[1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

{(3SR, 4RS) - 3- (4-chl oro- 3-fi uoro-phenyl )-4-[(3-fiuoro-4-trifluoronethyl-benz
yl)-met hyl am no] - pyrrolidin- 1-yl} -(4-nethanesul fonyl-[ 1,4]di azepan-

1-yl) - metwaromne60703 PCT/EP2009/064031

{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[met hyl - (4-trifl uoronet hyl - benzyl ) -am
no]-pyrrolidin-lyl} -(4-nmethanesul fonyllpiperazin- |-yl)-nethanone or

| -{ (3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
-nmet hyl -am no] - pyrrolidin- 1-yl} -2-(4-nmethanesul fonyl - pi perazin-

1- yI)-ethanone Preferred conpounds of formyla | are those, wherein R4 is

I

I

amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-morpholin-3-one
15 1'-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-[1,4']bipiperidinyl-2-one.

Preferred compounds of formula I are those, wherein R* is 2-oxa-5-aza-bicyclo[2.2.1]hept-5-yl,
for example the following compound:

20 1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(1S,4R)-2-0xa-5-aza-bicyclo[2.2.1]hept-5-yl-ethanone.

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

by lower alkyl, for example the following compound:

25  (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-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benz
yl)-methyl-amino]-pyrrolidin-1-yl}-5-methylamino-pentan-1-one or



Preferred conpounds of fornmula |I are those, wherein R4 is -S(O -NR R', for
exanpl e the foll ow ng conpounds:

4-{ ( 3SR, ARB)208Y(68704- di chl or o- phenyl ) -4-[ (3-fl uor o- 4-t ri PCw@PRNRIOMOBE benzyl )
-met hyl -am no] - pyrrolidine-I|-carbonyl}-piperazine-I -sulfonic acid

di et hyl am de -12-

4-(2-{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl )-4-[ (3-fiuoro-4-trifl uoronethyl-benz
yl') - metlhy(BSRARS)]3-(3patichiotslpReryt)yd-} (3 2hre-datifybloniet g hadiylemethys binfmd C
aci d di net hyl am de_ or }

4- ( 5- { P3BRIIAIRG)yH-T-dinetlyleminerrsnBWe9ng - 4- [ (3-fi uoro- 4-tri f 1 uor onet hyl - benz
yl)-methyl -am no]- pyrrolidin- 1-yl} -5-o0xo0-pentyl)-piperazine- 1-sulfonic
acid dinmethyl am de. Preferred conpounds of fornmula | are those, wherein R4
i s - NRPr&@pd 2othpwends af foymplaflame thoaapiterdin & isol(CHy, hgtecammplo fimaisample the

N -(Z@é{SSR, 4RS) - 3- (3, 4-di chl oro-phenyl)-4-[(3-fiuoro-4-trifiuoronmethyl-b
enzyl ) - BSARBY: pyrrol i din- 1-yl)

- 2- OX 0-16{@5411%1%@&13@(3' AyRndrdbhedPBLNARERIY S AN IR nREhy1-benzyl)-methyl-amino]-
N-[I-(2-{(3SR, 4RS)-3-(3, 4-di chl'oro-phenyl )-4-[(3-fidoro-4-trifiuoromethyl-b
enzyl ) pysvhginalniyh of-imidgzaldhyldientanil-gig.

-2-oxo-et hyl ) -pi peridin-4-yl]-Nnethyl-nmethanesul fonam de. Preferred
conmpounds of fornmula | are those, wherein R4 is -C(O-1lower alkyl, for

exanmpl er¢bged éﬁth@‘\d'nﬂg of RAIRAKNGSE those, wherein R® is —(CH,),-C(O)-heteroaryl, for example
| - (4-{ (3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benz
y| ) Lretthg/follgwinedompoynds| i di ne- 1- carbonyl} - pi perazin- 1-yl)-ethanone or

2- (4 cGefof kR PIRRST3G! Nalchibhd-phary 3R 4RRks F-difudiotlea 80z BB firoh - 11 v

pyrrolidin-1-yl}-6-pyridin-2-yl-hexane-1,6-dione.

Preferred compounds of formula I are those, wherein R is —(CH,),-C(O)-NR’R”’, for example
15 the following compound:
6-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benz

yl)-methyl-amino]-pyrrolidin-1-yl}-6-oxo-hexanoic acid amide.

Preferred compounds of formula I are those, wherein R® is —(CH,),-O-lower alkyl, for example
20 the following compound:

1-{(35,4R)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino |-

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

Preferred compounds of formula I are those, wherein R® is—(CH,),-CN, for example the

25 following compound:
6-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-6-oxo-hexanenitrile.

Preferred compounds of formula I are those, wherein R® is —<(CH,),-NR’-(CH,),,NR’R”’, for
30 example the following compounds:

1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

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



trifluoronethyl-benzyl)-nethyl-am no]-pyrrolidin- 1-yl} -ethanone.

Preferred conpounds of formula | are those, wherein R4 is -NR -C(O -1 owner
al kyl , fowoexsmpb®3t he fol | owi ng conmpounds: PCT/EP2009/064031
N-[1-(5-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fiuoro-4-trifiuoronethyl-b
enzyl ) - met hyl am no] - pyrrolidin- 1-yl}13-
-5-o0xo0-pentyl)-piperidin-4-yl]-acetamdeN-[I|-(2-{(3SR 4RS)-3-(3, 4-di chl oro-

phenyl )1~ «SBR&RIS)W dichlord- bh@@@mﬁ[@yﬂudﬂ@ﬂztyiﬂhoﬂmtdﬂ)yl&ﬁhM}meﬂlﬂ-ﬁmiﬂoqli n-
1-yl} -2-o0x0-eth Zté peridin-4-yl]-Nnethyl-acetam de _
N—[(S) pyrrpbd l{l(lsgér gt ﬁammarnfﬁmda@msw@ P9ne4-[ (3-fl uoro-4-trifluoroneth
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o-ethyl)-pyrrolidin-3-yl]-acetam de or
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- 2- oxo-<sthyle)thpfoplewindj eorapophils: acet am de Pr ef erred corrpounds of formula I

are L o0 (YRS 3T 4-Gichb R M tord ALeri SRSy Dendy 8-t o -

conpou
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ethl-amno rrolidin- 1- R) - 3- di net hyl am no- pyrrolidin-
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A SRR ) v -t
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sequential or convergent synthetic routes. Syntheses of the compounds of the invention are
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
indicated to the contrary.
The compounds of formula I can be manufactured by the methods given below, by the
20 methods given in the examples or by analogous methods. Appropriate reaction conditions for
the individual reaction steps are known to a person skilled in the art. The reaction sequence is
not limited to the one displayed in 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
25 below, by methods described in references cited in the description or in the examples, or by
methods known in 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



pyrrolidin- 1-yl} -[4-(3-dinethyl am no-propyl)-piperazin- 1-yl]-nmethanone
{(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl - amwo]20100601061 | di n- 1-yl} -[4-(2-di net hyl am no- et RZID)EPRIOPAEAZT N-
1-yl]-nmet hanone or

| -{ (3SR, 4RS) - 3-( 3, 4-di chl or o- phenyl ) - 414 3-fiuoro-4-trifiuoronethyl -benzyl)
-nmet hyl -am no] - pyrrolidin- 1-yl} -2-(4-dinethylam no-piperidin-

paels of formula | are those, wherein R4 is

1-yl)-ethanone. Preferred cq E?

het eroaryl, optionally substi by @I kO)(ﬁL(@“Ij cyano, for exanple the
foll ow ng conpounds
{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl ) -¥- (3 fiuoro-4-trifluoronethyl-benzyl
)-nmet hyl -am no] -pyrrolidin- 1-yl} - pyri m di n-2-yl - pi perazi n-

1-yl)-met hanone
{(3SR, 4RS) - 3- (3, 4-di chl or o- phenyl ) - 4'[(3 fluoro-4-trifluoromnethyl-benzyl)-m
ethyl -am no]- pyrrolidin- 1-yl} -(4- pyrldln 2- yﬁ/ perazin- 1-yl)-nmethanone
{(3SR. 4R dridBicod G RIrRORXY ) fid bfrbhygr o-4-tri T1 uor omet hyl -benzyl) - m
et hyl -am no] - pyrrolidin- 1-yl } (4-pyridin-4-yl -piperazin- 1-yl)-methanone
{(3SR, 4RS) - 3-( 3, 4- dlchloro phéhyﬂfD4DH@®liﬁGGJbCh trifluoronethyl-benzyl)-m
et hy I-%nlno 2%1 Hn- -yl} -(2,3 ,5,6-tetrahydro-|

1, 2" ] bi'DGFITPA D Frethanonez (4-{(3S, 4R) - 3- (3, 4-di chl or o- phenyl ) - 4-[ (3
-fluoro-4-trifluoronethyl - Q gl t hyl -am no] - pyrrolidine- 1-carbonyl}

pi perazin- 1-yl)-nicotinonith \ —(

-(4-{(3SR, 4RS) - 3-( 3, 4- dlchloro- yI)Pﬁ_y(3 ?Ihoro 4-trifluoronethyl -benz

6

yl)-nmet hyl -am no] - pyrrolidine- 1-c
1-yl)-nicotinonitrile or

{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl ) - 4~ ¢3-fl uoro-4-trifluoronmethyl-benzyl)-m
et

hyl - am no] - /&
3

5 R

yl } -piperazin-

© 1
wherein the groups Ar, R', R* and R* and the definitions o and n are described above, or

b) alkylating a compound of formula

2

(R5
\
NH
N
O X
with a compound of formula
10 Hal-CH,-Ar-(R"),
to a compound of formula
(R%); AR
—
\ e,
A
3
R O I

wherein the groups Ar, R', R* and R? and the definitions o and n are described above, and,
if desired, converting the compounds obtained into pharmaceutically acceptable acid addition

15  salts.



pyrrolidin- 1-yl} -[4-(6-nethoxy-pyridin-2-yl)-piperazin- 1-yl]-nmethanone.
Preferred conpounds of formula | are those, wherein R4 is aryl, optionally
substi t utwo 2bw/mbiexy or cyano, for exanple the foll ow RgTEPE@OOGIST

{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fiuoro-4-trifluoronethyl-benzyl)-m
et hyl -ami no] - pyrrolidin- 1-yl} -[4-(41%ethoxy-phenyl)-pi perazin-

1-yl]-net hanone

2- (4- { (138 4Rt 08 of o khp ikl lod fermipieniy I rtiter [de@ribed & @od-detdif inyenaaet hyl - benz
yl) - nethyl am nol.- pyrrolidine-_ 1-carbonyl} -piperazin- 1-yl)-benzonitrile
or schemes I — 4,"in general procedures I — VIII and in examples 1 —149.

4-(4-{ (3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[ (3-fluoro-4-trifl uoronethyl -benz
yl)-net hyl -am no] - pyrrolidine- 1l-carbonyl} -piperazin- 1-yl)-benzonitrile.
Preferred caﬁrmnundmed)éarliar bhel ca)rﬂpoands dafHfosmyla \Mard gicir pRArmace(t@@dly updHe , f or
exa Ie he follomnn

{(3 ion syl ISR B e BH%HVP‘?lOﬁ}CfI(I%OIP?YH%% dt hasherr fuBishdy 1 - benzyl ) - m
et hlyl %e%glh%dﬁg)\f&ﬁé)ﬁ&@nﬂ1nv%nt}’dn}are btmbchiidty OF Rot¥oIRhARYINK B) RREABHN The

( 3SR, 4R®poBads3yete divebtigatas-iplesoriigncd wWith3hé fegorapven-terdifidfieor onet hyl - benzyl ) - m
thyl-amno]- pyrrolidin- 1-yl} -[4-(2-hydroxy-ethyl)-piperazin-

| ] - met hanone

( 3SR xperinentalPprocdivi! or o- phenyl ) -4-[(3-fluoro-4-trifluoromethyl-benzyl)
t hyl - am no] -(P yrrolidin- 1-yl} -2-[4-(3-hydroxy-propyl)-piperazin-

19 - éF[h|q s£AaBpeunds were investigated in accordance with the tests given hereinafter.

(
t

3SR, 4RS) - 3- (3, 4-di chl or o- phenée! 24 Hg Muoro 4-trifiuoromethyl -benzyl)

{
e
1-
| -
1-
| -
- Xy-pi peridin- 1-yl)-ethanone

y

{
me

y

{
met hyl -am no] - pyrrolidin- 1-
r

(@)

Z
p=d

VIl SRRV

The pyrrolidines IV were prepared via a stereo specific 1,3-dipolar cycloaddition between 2-
nitrostyrene derivatives Il and the azomethine ylide generated in situ from the N-

15  (methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine III in the presence of a
catalytic amount of acid, such as TFA. Reduction of the nitro moiety using standard conditions

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



{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl -am no]- pyrrolidin- 1-yl} -(4-hydroxy-3 ,4,5

, 6-t et r alwyororoaidefod, 4' | bi pyri di nyl - 1-yl)-nmet hanone. PrefCemreadovowpounds of
formula | are those, wherein R4 is -C(O-NR R', for exanple the foll ow ng
conmpound: -16-

4-{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl )-4-[(3-fluoro-4-trifl uoronethyl -benzyl)
- met hylse@enoq linvodying Gikdt dho@epakaticar dfany tthy @ilRekaz 'fdllewea,bsjatrsb@d(uhb@wa@i d

di et hyl am de. Preferred conpounds of formula | are those, whe

i s-( CHi’P PHere p rodyge ¥ Mu@twqﬁgmpeﬂlqwqg)nd@ﬁﬁee@rmgand an aldehyde y1elded VII

3-(4- {(jﬁ nif B@?Y yf §bu‘id9 ?%k%&?b?f&g%’ébony ﬁ%léé’twfe'w'%&n%ylﬁ{iéﬁ Wé’{ HRehing) - benz

yl) - nmet 0] - pyrro ne- erazi n- ropionitrile
3-14-( 2>u{ (SERseARSE) kﬁox(/ﬁ%plfbcddmbd whioh pfeeawrh@aﬂhle[\(nﬁ} fhlelmbmlmdnrpattbmns obttet hyl - b
ini%% ) é?q%%z?[ :,ir?qng]'s R((P:) éff fl?lﬂmal{; derlvgtlées | were preparedlx)za C u%rh%g Iv&/q‘[_h a

I- (2-{ (32RpdRPhg %Cﬁgmﬂngkqpbg%gxﬁneﬂmkg 4-[(3-fluoro-4-trifluoronethyl-benz

yl ) - net hyl - anlno]- pyrrolidin- 1-yl}
- 2- oxo-et hyl ) - pi peri di ne-4-carbonitrile. Preferred conpounds of fornula I
are those, wherein R4 is heterocyGksdral sshemeRal |y substituted by =0, for
exanpl e the foll owi ng conmpounds:

4-[1-(2-{ (3SR, 4RS) - 3- (3, 4-di chl oro-phenyl ) -4
enzyl ) - ntt hyaxi no] - pyr r&ivg -yl '}

- 2- ox0- et hyl a|pém|d|n 4-vyl
r-(2-{(3SR, 4RS)-3¢ (3, 4-di chl oro-ypRenyl )-4-[ (3-fi
yl)-nmet hyl am nd] -} pyriofTdin- 1 % - 2-0x0- et hyl

[ (3-fluoro- % trifluoromethyl-b
\ 0

N—Boc

. N—Boc
o-4-trifluor t hyl - benz

(R,

1, 4" ] bi pi peridinyl -2-one. N N
Pr:ﬁ/ 2\/ PhJ IX X R? /&o Xl
?i:%fig g r—%R)
R® o Xl |

Alternatively, the pyrrolidine derivatives I, 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
acid chloride or carboxylic acide gave XI, which could then undergo a deprotection with for
instance TFA to give XII. 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.



Preferred conpounds of fornmula | are those, wherein R4

i s2- oxa-5-aza-bicyclo[2. 2. 1] hept-5-yl, for exanple the foll ow ng conpound:

| - { (3SR, MRE)208//068704- di chl or o- phenyl ) -4-[(3-fi uoro-4-tri Pcumroreiobiodt benzyl )
- met hyl - am no] -

pyrrolidin-1-yl}-2-(IS, 4R)-2-oxa-5-azalbi cycl o[ 2. 2. 1] hept - 5-yl - et hanone.
Preferred conpounds of formula | are those, wherein R4 is-C(O -I| ower

cycl oal kyl, substituted by | ower gtkerhl,sch@hec 8xanple the foll owi ng conpound:
(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-ne
thyl -am no]- pyrrolidin- 1-yl} -[1-(]I

-met hyl - cycl opr opanecar bonyl ) - piRpgyFN
conmpounds of formula |I are those,
the foll ow ng conpounds:

| - { (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl ) - met hyl - benz
yl)-nmet hyl -am no] - pyrrolidin- /Z-yl} -58net hyl am no- pent an- N1- one

ori - { (3SR 4RS) - 3- (3, 4- di chl of0- phenyl 324 [ (3-f | uor o- 4- t ri §#ypRomet hyl - benzy
|)-methyl -am no] - pyrrolidin- 1-yl} -5-di methyl am no-pentan-g«1-one

Pref erred g nds of fornula | are those, Xllherein R3 is-(CH A

2) p- het er oar f oN eleffpl.e the fol | owi ng conpound:

| - { (3SR, 4RS) - -di chl or o- phenyl )-4-[(3-fluoro-4-trifluoromnethyl-benzyl)
-nmet hyl -am no] - (pyyrolidin- 1-yl} -5-imdazol- 1-yl-pentan- 1-one.
Preferred conpoutds of IJI(?rrrula | are those, wherein R3 is-(CH

2) p-C( O - het eroarWI , f exarrpl(sz)t fol |l ow ng corrpo(%r;d :

referred,

R"}\IJ,UF(Re)xanpl e

N N
o)\ o)\
Br 4N s
XIV RT R I-B

Alternatively, intermediates VIII could be converted 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 pyridine and at low temperature yielded pyrrolidine-1-carbonyl chloride
derivatives XIII. The coupling between compounds XIII and a primary or secondary amine gave
access to urea of formula I-A. The treatment of derivatives VIII with bromo-acetyl chloride in a
presence of a base yielded intermediates XIV. A nucleophilic substitution reaction between XIV

and a primary or secondary amine gave access to amide of formula I-B.

10

15



| -{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)
-nmet hyl -am no] - pyrrolidin- 1-yl} -6-pyridin-2-yl-hexane- 1, 6-dione.

Pr ef err eawoanpawows of formula | are those, wherein R3 PPST(BBRIHP/064031
p-C(O-NR R, for exanple the foll ow ng conpound:

6- { (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl ) - 41§ 3-fi uoro-4-trifiuoronethyl - benz
yl)-met hyl -am no] - pyrrolidin-I|-yl}-6-o0xo0-hexanoic acid am de. Preferred
conpounds of formula | are those, Gatgsleiched®84i s- (CH 2) p- O- | ower al kyl, for
exanpl e the foll ow ng conpound:

| -{(3S, 4R) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl -ami no] - pyrrolidin- 1-yR}, met hoxy- pent an- 1r%, Preferred
conpounds of fornmula | are thos eﬁ§§ﬁ”ﬁﬁkls -(CH 2) , oy eRanpl e

the foll ow ng conmpound:
6- { (3SR, 4RS) - 3- ( 3, 4-di chl or o- phenyl -[(3-fluoro-4-trifl

met hyl - benzyl )

-nmet hyl -am no] - pyrrolidin-1-yl} -6Noxo-hexanenitrile. Preferred conpounds
of formula | are those, erein R3g4<(CH2) p-NR -(CH2) P ", for exanple

the foll owi ng conmpounds:

- { (3SRR3| (3 4-di chl oro- phenyl ) -4-1(3-fluoro-4-trifluoro thyI benzyl)
- et hyl - yrAoRidi n- 1-yl} XV

-2-(2-di net hy no- et hyl am no) - ethanonel {(SSR 4RS) - 3- ( 3, 4- dlcﬁhoro p nyl
)-4-[(3-fluorqQ-4-trifluoronethyl-benzyl)-nethyl-amno]- pyrrolidin- ﬁﬁ
-2-(3-dinethylﬁnino-@ﬁppylanino)-ethanone

(R%),

XVI
e I-D

Alternatively, intermediates VIII could be converted in a two step sequence into final compound
I-C or I-D. For instance, the treatment of derivatives VIII with 5-Bromo-pentanoyl chloride

5 vyielded pyrrolidine derivatives of general formula XV. A nucleophilc substitution reaction yieled
final derivatives of the types I-C. The treatment of derivatives VIII with 3-chloropropyl
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 = 1-hydroxy-benzotriazol hydrat;
EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride;
Et;N = triethylamine;
EtOAc = cthyl acetate;

H = hexane;



| -{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)
-nmet hyl -am no] - pyrrolidin- 1-yl}

- 2- [ ( 3- diwet2zbwlmniono- pr opyl ) - met hyl - am no] - et hanone. Pr eCeémprea9notvpounds of
formula | are those, wherein R3 is-(CH 2)p- NR-(CH 2)p'-CN, for exanple
the foll owi ng conpounds: -19-

3-(2-{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benz
yl') - metRy+rédth Brhpergiyrer ol i di n- 1-yl} -2-oxo-ethyl anino)-propionitrile or
3-[(2-{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fiuoro-4-trifluoronethyl-ben
zyl)-methylam no] - pyrrolidin- 1-yl}

- 2- 0XO0- )= 1 : ponitrile. The preparation of conpounds of
f or mul g%%%lqﬁﬁgédgﬁggg%ﬂf@ncvﬁh?? n may be carried out in sequential or
conver gent nthetic routes. Syntl@ses of tQQ5 gapounds of the invention
are shdfin he\foU§Q%hgg schenEsK The ski I'l's® kegfli red fror-(Rarrying out
the reacti nd pwrification of t he resul ting proqucf$~are known to those
skilled in th t. The substituents and indices uged\in the follow ng
description of\the processes have the significance g-ven herein before

unl ess indicatdd to the contrary. The conpounds of  flornula | can be
manuf act ured by t et hods gi ven bel ow, by the nBthofs given in the

exanpl es or by anal ogous net hods. Appropriate reaction conditions for the

i ndi-vi dual reaction steps are known to a person skilled in the art. The
reaction sequence is not limted togfe one diS@#f ed~i n the schenes,
however(R ing on the starting terials and' tn regpective
reactivity segyence of reacti dti SOeps can be fre alNeggd. Starting
mat eri al s ~Boc

I

X
>_

x

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 Ets;N (1.3 mmol). After one hour at RT, was added a pyrrolidine intermediate of general
formula (VIII or X). The mixture was stirred at RT over night and then poured onto water and
extracted with CH,Cl,. The combined organic phases were dried over Na,SO4 and concentrated

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

15 General procedure 11 (amid or urea preparation)

(R%) : ,CJ:\\I R \ A—R)
n \N‘/Ar_(R )n R3 O n

z
w
-

VI R

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

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



are either commercially avail able or can be prepared by net hods anal ogous
to the nmethods given bel ow, by nmethods described in references cited in the
descri pt iwo 20r0/d60708he exanpl es, or by net hods known in PoE/ER2409/0d4981 pr esent
conpounds of formula | and their pharmaceutically acceptable salts nay be
prepared by nethods, known in the art,26-or exanple by the process variants
descri bed bel ow, which process conprises a) coupling a conpound of

formul @\ﬂ/itltehe@ctﬁ)ui Tl@énlieectaﬁli dix@iit ab deen@oncantadyinder acué arf pirifioatib@abiR

C(O) H or R - a conmpound of formula wherein the groups Ar, R

1, rmﬂaé%ﬁmﬂn‘&mr%w0&@@?—1%]’@1%@%"%%@9 are described above, or b)

al kyl ating a conpound of formula with a conpound of formula Hal -CH2-Ar-(R
1)n to a conpound of fornula wherein the groups Ar, Rl, R2 and R3 and the
defi ni tGarsalpravetiure aflerethative betinatban)e, and, if desired, converting the
corrpounds obtained into pharmaceutically acceptable acid addition salts. The
prepara@R()) gfnconpounds of fornul agr\ﬂ) =Nt her described in nore detail

i n general @ es\| - 4, in general pt re§ | Arv(RI),and in exanples 1
-149. As mens+dned Ndrlier, the conpounds \mtla | and their

phar maceuti cal | y—uSabl e

To a stirred solution of a pyrrolidine intermediate XII (1.00 mmol) in MeOH (6 ml)was added
the aldehyde (1.20 mmol). Then a solution of NaBH3CN (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, diluted with EtOAc, washed with H,O. The organic phases were dried over Na,SO4 and
the product purified by flash chromatography (SiO,) or preparative HPLC to afford the desired

compound.

15 General procedure 1V (alkylation)

(R%), R?
\ (Rs \N\/Ar—(R )
NH
N N
s A
Rs/go Xl R™ "0

To a stirred solution of a pyrrolidine intermediate XII (1.00 mmol) in CH,Cl, (6 ml)was 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,O. The organic phases were
dried over Na,SOj4 and the product purified by flash chromatography (Si0O,) or preparative
HPLC to afford the desired compound.



addition salts possess val uabl e pharnmacol ogi cal properties. It has been
found that the conpounds of the present invention are antagonists of

neur oki NiIWO0(0MKeBB receptors. The conpounds were i nvesPCyaPeai064031
accordance with the tests given hereinafter. Experimental procedure The
conpounds were investigated in accordalte with the tests given hereinafter.
CGeneral schenme 1 The pyrrolidines IV were prepared via a stereo specific

1, 3- di dmRFalgpet@naddiv:i on between 2- nitrostyrene derivatives Il and the
azonet hine ylide generated in situ fromthe N

(et hoxynet hyl ) - N- (phenyl net hyl ) -N-(trinethylsilyl)methylamne Il in the
pr esenc@’ catal ytic amount of aghd,~sych as TFA. Reduction of the nitro
noi ety usi t ahdap/d®andi tions for eI e\S\r1/6|r-(FF4\)nO yi el ded V. The am no
noi ety was suBseguéently nethylated in a tWo epsequence, involving first
the preparati f the ethyl carbamate fol d by its reduction with
borane to pro e VI. Reductive am nation action between VI and an

al dehyde vyi el VI ix|Al ternatively, VII duldfbepgrepared by al kyl ation
Sel ective N d@befizylation was then carrie§ ollf using several  known
procedures which are conpatible with the sub8titution patterns of the
aromatic rings to afford VIII. Finally derivatives | were prepared via a
coupling with a corresponding acid chloride or carboxylic acide. General
scheme 1 Alf-Rdnalut¥g by a piielidIHE Eabbki RBIOEAE intémcdfse XITIWehandl) SPCArEpar ed
via the route highlighted scheme 2. The secondary am ne of the internediate

VI can (bematRok weecadded ethykdiisopwpykamms| (&etmipe]) Mieé Bewrayaraer gagondary amine

(1.1 mmol). Stirring was continued until completion of the reaction. The reaction mixture was

then concentrated under vacuo and purification by flash chromatography on Si0; or preparative

HPLC yielded I-A.

10 General procedure VI:

GY)

(o)

Ar-(R' Ar-(R'
\_jr( ) \ r-(R),
N XIV — N I-B
o 0™
Br R4/N~R5

To a stirred solution of a pyrrolidine acetyl bromid intermediate XIV (1 mmol) in THF (15 ml)
at RT were 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 mixture was then
concentrated under vacuo and purification by flash chromatography on SiO; or preparative

HPLC yielded I-B.

20



was then carried out using several known procedures which are conpatible
with the substitution patterns of the aromatic rings to afford X Standard
coupl i ng weaetwmwn7oai t h an acid chl oride or carboxylic aeCuErPga9®cdBl whi ch

coul d then undergo a deprotection with for instance TFA to give Xll. The
secondary ani ne was then al kyl ated vi a2& standard reductive am nation or
via an al kylation with an alkyl-halide to afford the derivatives |I . General

scheme GerklilgiroaédweeVil: i nternediates VII1 could be converted in a two step
sequence into final conmpound I-A or 1-B. For instance, the treatnent of
deri vat jRip N Iwith tyi phosgengRina\presence pf a base, preferably
pyridine a t Kou TdRperature yie @ pYirO¥iBine- 1-carbonyl chloride
derivatives XN1. The coupling between yopfpounds Xl Il and a primry or
secondary am ne jgave access to yrea of opnula I-A The treatnent of
derivatives VINN with bronp-acetyl chlorfde in a presence of a base yiel ded
i nter medi at esoXNV. A nucl eophilic subsp®t™ytion reaction between XIV and a
primary or secondary i ne gave access tolam déCof formnula |I-B. General

schenme 4 Alternatijvely, internmediates VIII [coytd be converted in a two step
sequence into finalBrcompound I-C or I|-D. Forr\y’ nstance, the treatnent of
derivatives VII1 with 5-Brono-pentanoyl chlomr*de yielded pyrrolidine

derivatives of general forrmula XV. A nucleophilc substitution reaction
yieled final derivatives of the types I-C. The treatnment of derivatives

VIT1 with 3:-chlofol | ch).ar of te | . f i el ded
it er ki et BEORo B SR erEO AT I Eua g RYR B E e e Fr 15 BRBYRROL | i ne
der iy atyy&FetRYl-diREployPesnine 1.2 Nab G aRMk beitafPod chifiady RhinRY Y1) SREGRLAr Y

am nes.
was continued until completion of the reaction. The reaction mixture was then concentrated

under vacuo and purification by flash chromatography on Si0O; or preparative HPLC yielded I-C.

General procedure VIII:
R2 R2
( )o \NJAF_(R1)n ( )o \NJAr_(R1)n
N - N
o)\o o)\o
N o
XVI |,
10 R 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) 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,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-trifluoromethyl-benzyl)-

20 methyl-amine



Experimental part Abbreviations: CH C = dichl oronethane; DVAP =

di nmet hyl am nopyri di ne; HOBt = 1-hydroxy-benzotriazol hydrat; EDC =

| - (3- di mewbybewicompr opyl ) - 3- et hyl car bodi i m de hydr ochl oPCa&EP2@0/068031
triethylamne; EtOAc = ethyl acetate; H = hexane; RT = room tenperature;
CGeneral procedure | (anmide coupling) Td3a stirred solution of a carboxylic
acid derivative (commercially available or known in the literature) ( 1
mmol) in 10 nL O CH2A 2 was added (1.3 mol s of EDC, (1.3 mmol) of HOBt and
Et N (1.3 mmol). After one hour gt RT, was ed a pyrrolidine internediate
of general formula (M1l or X). T m Xt ur Ag}ftirred at RT over night
and then poured onto water and ted 2Cl 2. The conbi ned organic
phases were dried over Na2SO and con%eg?rated under vacuo. Fl ash

chromat ography or preparative HPLC afforded the title conpound. Ceneral
procedure Il (am d or urea preparation) To a stirred solution of a
pyrrolidine internediate VIl ( 1 nnDW) in CH2A 2 (15 m) at RT were added

et hyl - dj) (FIRPY | TR 1S3 -(324-ATPRloko - PRENAIN4 At pGid IRfihdle or car bamoyl chlorid
or

A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine (1.96 g, 8.2
mmol) in CH,Cl, (10 ml) was added drop wise, over a 30 minutes period, to a stirred solution of

5 1,2-dichloro-4-((E)-2-nitro-vinyl)-benzene (1.0 g, 4.58 mmol) and trifluoroacetic acid (52 mg,
4.45 mmol) in CH,Cl, (5 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 chromatography
(Si0,, EtOAc/H 1:4) afforded 1.00 g (62 %) of the title compound as a colorless oil. ES-MS m/e:
351.4 (M+H").

10

b) (3RS.4SR)-1-Benzyl-4-(3.4-dichloro-phenyl)-pyrrolidin-3-ylamine
To a stirred solution of (3SR,4RS)-1-benzyl-3-(3,4-dichloro-phenyl)-4-nitro-pyrrolidine (15.0 g,
0.0427 mol) in EtOAc (200 ml) was added portionwise SnCl,.2H,0 (43.36 g, 0.192 mol). The

reaction mixture was then heated at reflux for 4 hours, cooled down to RT and a saturated

15 aqueous solution of NaHCOj3 (500 ml) was added. The salts were filtered off and the product
extracted with EtOAc. The organic phases were then dried over Na,SOj4, and concentration under
vacuum gave 9.30 g (75 %) of the title compound as a light yellow oil. The product was then
used in the next step without further purification. ES-MS m/e: 321.1 (M+H").

20  ¢) [(3RS.4SR)-1-Benzyl-4-(3.4-dichloro-phenyl)-pyrrolidin-3-yl]-methyl-amine
To a solution of (3RS,4SR)-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 K,COs (7.91 g, 0.057 mol) in H,O (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 h. The intermediate carbamate was then extracted with Et,O, dried over
25 NaySO, 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 conc. 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 NaHCOs;. The organic phases were



chl oroformate derivative of formula RCOCl (1.1 nmol). Stirring was
continued until conpletionof the reaction. The reaction m xture was then
concent r avedouwmdero3vacuo and purification by flash chromarege@glys0en Si O or
preparative HPLC. General procedure Ill (reductive amnation) To a stirred
solution of a pyrrolidine internediate24 | (1.00 mmol) in MeCOH (6 nl)was
added t he al dehyde (1.20 mmol). Then a solution O NaBH3CN (1.3 nol) in MeOH

(1.5 ndricanderACEBIO; Andherfrodube perifdidgdilashiR@roneacrb sty (@h@; lmezC\lyaIsIe@H 9:1ged
over ni %ht at RT, concentrated under vacuo, diluted with washed with

H O Theafeigdahs ke prasesf thertblegpmpaurs asa ogloes aHdESHES m/%cﬁ}éﬁ (%ﬂlf). ed by
flash chromat ography (Si Q2) or preparative HPLC to afford the desired
conmpound. General procedure IV (alkylation) To a stirred solution of a
pyr r ol iddi[(3&Si, 48R IrBenzat-d-(Xl4-di¢cHlo O phramy )Y pyirmo lidid2Cly - (( luvk -wetsiflacid et ley]-
subs i uted benzyl brom de derivative (_1.20 nmmol) and

i ine (1.50 nmmol ). The reaction m xture was stirred at

450C OWJ‘étQ%’SOYM%%H%@ [(@Rsmshi%q) b @Jmm&lmbf}ﬁﬁ?l@somm% [RYREHNE2SO

and the product purified I"'ash chr omat ogr aph reparative HPLC
to af f eming (e Q&OIMOBMMM(@QMBW&!% agsted Getlunre- Mlﬂﬁorqnfshylfheawlé@lydel on

i) “at et e P T G0 By S R SATTRLS e 0% ol VR Lol o

secondOR(0. Nelf Werk 408, ) The Pbdckibh RExMBSWELPM A WRErnigHt iat R‘I"Oéﬂﬂc@ﬁtta@éti of the
reaction. The reaction m xture was then concentrated under vacuo and

purlG i caderomcwys dilntedvidhE e ogskgshyito H2Qi The oigape epaseamicvedricd over Na;SO,
and the product purified by flash chromatography (SiO,, EtOAc/Heptane 1:4) to afford 3.31 g

(62 %) of the title compound as a colorless oil.

e) [(BRS.4SR)-4-(3.4-Dichloro-phenyD)-pyrrolidin-3-y1]-(3-fluoro-4-trifluoromethyl-benzyl)-

15 methyl-amine
To a stirred solution of [(3RS,4SR)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-
4trifluoromethyl-benzyl)-methyl-amine (3.30 g, 6.45 mmol) in CH3CN (45 ml) 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 residue diluted in
EtOAc and the organic phase was washed with an aqueous solution of NaHCOs. The organic
phase was dried over Na,SQOy4, 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

[(3RS,4SR)-4-(4-Chloro-3-fluoro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amine

a) (3SR.4RS)-1-Benzyl-3-(4-chloro-3-fluoro-phenyl)-4-nitro-pyrrolidine




HPLC yiel ded |I-A. Ceneral procedure VI: To a stirred solution of a
pyrrolidine acetyl bromd internediate XIV ( 1 mml) in THF (15 m) at RT
wer e addewloebtwdedosi sopropyl -amne (1.2 mml) and a pri mamEPFISemIndar y
amine (4 mol). Stirring was continued until conpletion of the reaction.
The reaction mxture was then concentr-a%ed under vacuo and purification by
flash chromat ography on Si Q2 or preparative HPLC yiel ded |-B. General

pr ocedw solMlidn of TO-(mecthbk ety § N -pHcaningdthyd)-Pytiimkihgisiigl) mbihetamaas art.e0 X2 1
mmol) in THF &15 m% at RT were added ethyl -diisopropyl-amne ( 1.2 mmol)
and a e iy ColCl de SN RS adder deon wisgrayiey @ 38mpipytenpenigds taed ptTededitioRtof |
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pyrrolidine inter I at e XVI 1 1), in  THE (15 _m ) at RT were added
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reaction m xturé was then concentrated under vacuo and purification by

flash ¢Nrdiat ography on Si O or preparative HPLC yielded I-D. Process for
preparation of pyrrolidine internediates of formula VIII PyrrolidineVill-1
[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl )-pyrrolidin-3-yl]-(3-fluoro-4-trifluorone
t hyl - benz3r3.4SR)-1-Benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-ylamine

10 To a stirred solution of (3SR,4RS)-1-benzyl-3-(4-chloro-3-fluoro-phenyl)-4-nitro-pyrrolidine
(0.78 g, 2.33 mmol) in EtOAc (15 ml) was added portion wise SnCl,.2H,0 (2.63 g, 11.6 mmol).
The reaction mixture was then heated at reflux for 4 hours, cooled down to RT and a saturated
aqueous solution of NaHCO; (500 ml) was added. The salts were filtered off and the product
extracted with EtOAc. The organic phases were then dried over Na,SOj4, and concentration under

15 vacuum. A column chromatography (CH,Cl,/MeOH 95/5) gave 0.46 g (65 %) of the title
compound as a light brown oil. ES-MS m/e: 305.1 (M+H").

¢) [(BRS.4SR)-1-Benzyl-4-(4-chloro-3-fluoro-pheny)-pyrrolidin-3-yl]-methyl-amine

To a solution of (3RS,4SR)-1-benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-ylamine (0.46 g,
20 1.51 mmol) in THF (5 ml) was added a solution of K,CO;3 (0.419 g, 3.0 mmol) in H,O (2 ml).
After 10 minutes, ethyl chloroformate (0.3 ml, 3.0 mmol) was added and stirring was continued
at RT for an additional 4 h. The intermediate carbamate was then extracted with Et,0, dried over
Na,SO,4 and concentrated under vacuo to give viscous oil. The oil was taken up in THF (10 ml)
and a solution of borane 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 conc. HCI1 (5 ml). The mixture
was then heated at 80 °C for 2 h, cooled to RT, concentrated under vacuo, diluted with Et,O (10
ml) and neutralized with an aqueous solution of NaHCOs. The organic phases were dried over
Na,S0;4 and the product purified by flash chromatography (SiO,, CH,Cl,/MeOH 9:1) to afford
0.34 g (70 %) of the title compound as a colorless oil. ES-MS m/e: 319.1 (M+H").
30
d) [(3RS.4SR)-1-Benzyl-4-(4-chloro-3-fluoro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-

trifluoromethyl-benzyl)-methyl-amine




met hyl - am nea) (3SR 4RSV 1-Benzyl-3-(3

. 4-di chl oro- phenyl)-4-nitro-pyrrolidine A solution of

N- ( et hoxwoebtwded 7ok ( phenyl met hyl ) - N- (tri met hyl si | yl ) nePhyER2009064031 96 g,
8.2 mol) in CH2A (10 m ) was added drop w se, over a 30 m nutes period,
to a stirred solution of |,2-dichloro-26{(E)-2-nitro-vinyl)-benzene (1.0 g,
4.58 mmol) and trifluoro acetic acid (52 ng, 4.45 nmmol) in CH2A 2 (5 M) at
0 0C. Tihe itedBatufionas [(BﬁsmSeRd 1-barety L hed-sblbtd-B duov@ph&iyl ) pyeeblidin-25110C f or
an additional 48 h. It was then concentrated and g_urlflcatlon by tlash
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added. affoed 548 mg (V@ of tHettd leadnpbiindaga tdlerlgas@duct extracted with Et OAC

The organi c phases were then dried over Na2SO , and concentrati on under

vacuum gave 9.30 g (75 %9 of the title conpound as a light yellow oil. The
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in H20 (35 m(?. er . .
was added 2,2,2-trichloroethyl chloroformate (0.06 ml, 0.44 mmol). The reaction mixture was

stirred at RT fro 3 hours, concentrated under vacuo. The residue was dissolved in 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

NaHCOs;. The organic phase was dried over Na,SQOy4, concentrated under vacuo to afford 80 mg

(67 %) of the tile compound as a colorless oil. ES-MS m/e: 405.3 (M+H").
20 Pyrrolidine VIII-3

[(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-trifluoromethyl-benzyl)-

amine

a) [(3RS.4SR)-1-Benzyl-4-(3.4-dichloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-trifluoromethyl-

25 benzyl)-amine
To a stirred solution of [(3RS,4SR)-1-benzyl-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-methyl-
amine (0.35 g, 1.04 mmol) in THF (6 ml)was added 1-bromomethyl-4-trifluoromethyl-benzene
(0.27 g, 1.15 mmol) and EtsN (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»,



10 m nutes, ethyl chloro formate (2.86 m, 0.030 nol) was added and
stirring was continued at RT for an additional 4 h. The internedi ate

car banat evoasiitseriextracted with Et 20 dried over Na2SECcame2@on6#dt r at ed
under vacuo to give viscous oil. The oil was taken up in THF (100 M) and a
solution of borane in THF (IM was addéd ( 114.5 m). The reaction m xture
was then heated at 65 OC over night, cooled to RT and carefully quenched

W th caeAcHEptdntAM)reb affordE3 0N (20 &) wathetthRohpatiedlasd cAOrIGCofIOES-M$,
cooled to RT, concentrated under vacuo, diluted wth Et20 (100 m) and
neut r aVsetP2q tMTHN)- aqueous sol ution OF NaHCO 3. The organi ¢ phases

wer edried over Na SO and the product purified by flash chromatography (Si O
, CH2dl 2ZMeOH 9:1) to afford 7.31 g (76 %9 of the title conpound as a

col or | &3 $(3BiSL4SRESH\EA-Miehlord3eByljpkirelidin-3dY1]-methyl-(4-trifluoromethyl-benzyl)-

[ (SRS"SM-| - Benzyl - f SM-di chl oro- phenvD-pyrrolidin-S-yll-fS-fluoro”®-trifluor
onethyPBBHZyD- net hyl -amine To a stirred sol ution of
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dried over Na2SO and the product purified by flash chromat ography (g i 2,
Kl g

Et Git/ Heprvaseddediportion afifegrvgr 3 hgurs. Bha eiveyy wes cyaperated, the ey e
col orl [ - - - -
[ 3rs, FR i orgind phuss vy SL b FREUFOHE 19n QNHCRS HE VEYS uor ome
t hyl - behzyel was driztdlowkr NaysiOneind concentrated under vacuo. The product was purified by
column chromatography (CH,Cl,/ MeOH: 9/1) to afford 85 mg (65 %) of the tile compound as a
colorless oil. ES-MS m/e: 403.4 (M+H").

15
Pyrrolidine VIII-4
[(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-trifluoromethyl-benzyl)-
methyl-amine

F F
F
Q|
.. N
N
H
20 a) (3SR.4RS)-1-Benzyl-3-(3-chloro-phenyl)-4-nitro-pyrrolidine
A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine (9.69 g, 41

mmol) in CH,Cl, (40 ml) was added drop wise, over a 30 minutes period, to a stirred solution of
1-chloro-3-((E)-2-nitro-vinyl)-benzene (0.68 g, 3.37 mmol) and trifluoroacetic acid (0.21 ml) in
CH;Cl; (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.4SR)-1-Benzyl-4-(3-chloro-phenyl)-pyrrolidin-3-ylamine




To a stirred solution of

[ (3RS, 4SR) - | - benzyl - 4- (3, 4-di chl or o- phenyl ) -pyrrolidin-3-yl]-(3-fluoro-
4t ri f | uvorwoabiwdéo®anzyl ) - met hyl -ami ne (3.30 g, 6.45 mMDPLTIEP2@BIOGN3(45 M)
at RT, was added 2,2,2-trichloroethyl chloro formate (1.30 m, 9.67 mmol).
The reaction mxture was stirred at RF28+o 3 hours, concentrated under
vacuo. The residue was dissolved in AcOH (10 nl) and zinc dust (1.0 g) was

added prd itRredwoBeiof'vE (3SR, HRS)- $=beﬂ2y¢>35(eLohMb phaﬁyl)auamw@pﬁdhdlﬁms 3egi due
diluted in Et QAc _and the organi c phase was washed with an ueous sol ution
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sol uti %c&fm A column chromato raphy (CH2C /MeOH 95/5) ave4 47 g (78 %? of the title

N- (et hoxymet hyl ) - N-( hen% (trinmeth % l'yl)net hyl am ne (1.00 g,
4. 2 mrebinpowndCH adllgl(t%ﬂmyovl/aESd\dlﬁade%@ (\MJsfé) over a 30 minutes period, to
a stirred solution of |-chloro-2-fluoro-4-((E)-2-nitro-vinyl)-benzene (0 68
g, 3.37 mol) and trifluoro acetic acid (30 ul) in CH2A2 (5 mM) at 0 OC

The i ce) (BRI, 44RS- I-BERNEA.(3 Athrd HAerBP)-pirt SISy Binkefhydmate 25 OC for an
additional 48 h. It was then concentrated and purification by flash
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10 minutes, ethyl chloroformate (2.97 ml, 31 mmol) was added and stlrrlng was continued at RT

for an additional 4 h. The intermediate carbamate was then extracted with Et,O, dried over

Na,SO,4 and concentrated under vacuo to give viscous oil. The oil was taken up in THF (10 ml)
15 and a solution of borane in THF (1M) was added (62 ml). The reaction mixture was then heated

at 65 °C over night, cooled to RT and carefully quenched with conc. HCI (5 ml). The mixture

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 NaHCOs. The organic phases were dried over

Na;SO4 and the product purified by flash chromatography (SiO,, 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-Benzyl-4-(3-chloro-phenyl)-pyrrolidin-3-y1]-(3-fluoro-4-trifluoromethyl-

benzyl)-methyl-amine

To a stirred solution of [(3RS,4SR)-1-benzyl-4-(3-chloro-phenyl)-pyrrolidin-3-yl]-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 mmol). 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;SO4 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.4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amine



To a stirred solution of

(3SR, 4RS) - | - benzyl - 3- (4-chl oro- 3-f| uor o- phenyl )-4-nitro-pyrrolidine (0.78
g, 2.33 mwolprovesoEBOAc (15 nl) was added portion w se SRCIZP2042@64021 63 ¢,
11.6 nmmol ). The reaction mxture was then heated at reflux for 4 hours,
cool ed down to RT and a saturated aqued®s sol ution of NaHCO (500 ml) was
added. The salts were filtered off and the product extracted with Et OAc.
The or gad girfldasRsiower i 3RBEISRY! li-BuhzoMeK 3 -Mald ROpheng ) chyeiid iR fit (3 ouousder
vacuum A col umm_ chr omat 01%r aphy (CHd 2/ MeOH 95%45’112 I%ave 0. 46 (65 99 of
the t1 (1iGBBHYAECTEE D ampHEhtme Sl toi19 nESo REY GFCRASE m) gk Froyas, addsd
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(3RS, 43R) 3 hee oyiterdra{od-undeovaou@-THeuesidugphiandibpiyedrin AlcOH 530y laadrizine d(0€. 46

g, L5 1) in THE (5.m). was ded solution O K2CA (0.419 g,,.3.
ol .](%Wf%é oS ?ﬁc{?.d p&m%lrvz%omr Qs e ﬁ%veréﬁ*raéreaaﬁ%?ﬁ%ﬂge (fé!dyg ml}lteg. 0

ol ) asGAEes ARGrSdnid fHaRYwWIRS 2 SR M R0 ol Rlon@T NG b Q‘H@b%n{&- The
i nternedi ate carbanate was then extracted wth Et20, dried over NaZSO and

concentphascetasutgd o veralad Quocagicemraié swslgs vagiub to THerdd). 90 péd! takéthedple i n THF
(10 M) and a, sol uti on of in. s added (6.0 m). The
reacti SHHWP%(L?‘Sea @%ﬁ{%ﬁﬁ%@@ ﬂe.é?&%ﬁ@m ght, cooled to RT and

carefully quenched with cone. HO (5 m ). The mi xture was then heated at 80

OC for 2 h, cooled to RT, concentrated under vacuo, diluted with Et20 (10
m )1&nd neutralized with an aquedysrdisling V&H-5r NaHCO 3. The organi ¢ phases
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colorless oil. ES-M5 me: 319.1 (MrH+) . F
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a) [(3RS.4SR)-1-Benzyl-4-(3-chloro-pheny)-pyrrolidin-3-yl]-methyl-(4-trifluoromethyl-

F

benzyl)-amine

15 To a stirred solution of [(3RS,4SR)-1-benzyl-4-(3-chloro-phenyl)-pyrrolidin-3-yl]-methyl-amine
(0.46 g, 1.59 mmol) in THF (15 ml)was added 1-bromomethyl-4-trifluoromethyl-benzene (0.44
g, 1.86 mmol) and Et;N (0.155 ml, 1.59 mmol). The reaction mixture was stirred overnight at RT
and concentrated under vacuo. The product purified by flash chromatography (SiO,,
EtOAc/Heptane 1:4) to afford 500 mg (71 %) of the title compound as a colorless oil. ES-MS

20  m/e: 459.3 (M+H").

b) [(3RS.4SR)-4-(3-chloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-trifluoromethyl-benzyl)-amine
To a stirred solution of [(3RS,4SR)-1-benzyl-4-(3-chloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-
trifluoromethyl-benzyl)-amine (500 mg, 1.09 mmol) in CH3CN (7 ml) at RT, was added 2,2,2-

25 trichloroethyl chloroformate (0.22 ml, 1.63 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 (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 NaHCOs. The organic

phase was dried over Na,SO4 and concentrated under vacuo. The product was purified by



d)

[ (3RS. 4SR) - | - Benzyl - 4- (4-chl or o- 3-fi uoro-phenyl)-pyrrolidin-3-yll-(3-fiuoro

-4- triflworomawhiB- benzvD- net hyl - am neTo a stirred sol RCIC@EP2@0/064031

[ (3RS, 4SR) - | - benzyl - 4- (4-chl oro- 3-fl uoro- phenyl ) -pyrrolidin-3-yl]-

met hyl -am ne (340 ng, 1.06 mmol) in Me8H (6 nl)was added

3-fluoro-4-trifluoronethyl benzal dehyde (230 ng, 1.20 nmol ). Then a sol ution

Of NaBH c3fuhhr( &bofitogdap8y (OH)Cl/MMIEHI(11 tdafifdril 308 g \TOH, | 6X 184 tild donweied agded.

The reaction m xture was stirred overnight at RT, concentrated under vacuo,

di | ut ed SplArlesERIAS-MRadredo%XtM I &  The organic phases were dried over Na

SO and the product purified by flash chromatography (Si O2, Et OAc/ Hept ane

1:4) to afford 145 ng (28 % of the title conpound as a colorless oil. e)
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mmol ). The reaction mxture was stimetthmaneRT fro 3 hours, concentrated

under vacuo. The residue was di ssol vei\ AcOH (3 m) and zinc dust (60 ny)
\

was added portion wi se over 3 hours. sol vent was evaporated, the
residue diluted in EtOAc and the orgam-¢, phase was washed with an aqueous
solution of NaHCO 3. The organi c phase \mg?ggri ed over Na2SO , concentrated
under vacuo to afford 80 ng (67 %9 of thewtile conpound as a colorless oil.
ES-M5 nfe: 405.3 (MtH+) . Pyrrolidi neRQNI/lgg
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a) (3RS.4SR)-1-Benzyl-3-nitro-4-phenyl-pyrrolidine
10 A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine (0.50 g,

2.02 mmol) in CH,Cl; (15 ml) 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

mmol) in CH,Cl, (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 chromatography
15  (SiO,, EtOAc/H 1:6) afforded 0.38 g (68 %) of the title compound as a colorless 0il. ES-MS m/e:

283 (M+H").

b) (3RS.4SR)-1-Benzyl-4-phenyl-pyrrolidin-3-ylamine

To a stirred solution of (3RS,4SR)-1-benzyl-3-nitro-4-phenyl-pyrrolidine (1.0 g, 3.54 mmol) in
20 EtOAc (50 ml) was added in one portion SnCl,.2H,0 (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 NaHCO; (100 ml) was added. The salts were filtered off and the product extracted
with EtOAc. The organic phases were then dried over Na,SOj, and concentration under vacuum
gave 0.72 g (80 %) of (3RS,4SR)-1-benzyl-4-phenyl-pyrrolidin-3-ylamine as a light yellow oil.

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

¢) ((3RS.4SR)-1-Benzyl-4-phenyl-pyrrolidin-3-yl)-methyl-amine
To a solution of (3RS,4SR)-1-benzyl-4-phenyl-pyrrolidin-3-ylamine (0.25 g, 1.0 mmol) in THF
(5 ml) was added a solution of K,COs (0.25 g, 1.8 mmol) in H,O (2 ml). After 10 minutes, ethyl




[ (3RS, 4SR) - 4- (3, 4-Di chl oro- phenyl ) -pyrrolidin-3-yl]-methyl-(4-trifluorometh
yl -benzyl)- am ne a)

[ (3RS. 4SRyol20 BawayoB- 4- ( 3. 4- di chl or o- phenyl ) - pyrrol i di n- cyIEP200006408t (4-tri f
| uor onet hyl benzyD- am ne To a stirred sol ution of

[ (3RS, 4SR) - | - benzyl - 4- (3, 4-di chl or o- phréhyl ) - pyrrolidin-3-yl]-nethyl am ne
(0.35 g, 1.04 mol) in THF (6 m)was added

| - br onehRdfiptmate (0.0119 gor. onehdly vabediednad 6Giriag vihs chntbuctm®R)T fanah & dBibra0. 148
m, 1.45 mol). The reaction mxture was stirred overni g]gt at RT and
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The organi c phase was dried over SO and concentrated under vacuo. The

brloct was purified by colum chromatography (CH O / MeOH 9/1) to afford
85 ng (d§§( 3(1)@S,Z&TR)'E lhﬁeﬁix}l-g-p%%mgmh%f’n—g-vl)-rnethvl-carbarmc acid tert-butyl ester

To a stirred solution of [(3RS,4SR)-1-benzyl-4-phenyl)-pyrrolidin-3-yl]-methyl-amine (2.00 g,
7.55 mmol) in CH,Cl; (20 ml) was added Et;N (1.80 ml, 15.1 mmol), DMAP (81 mg, 0.66

mmol) and (Boc),0 (1.75 g, 8.02 mmol). After one hour at RT, the organic phase was washed
15  with H,O, then dried over Na,SO4. Column chromatography (Heptane/EtOAc: 3/1) afforded
2.04 g (74 %) of the title compound as a yellow oil.

¢) Methyl-((3RS.4SR)-4-phenyl-pyrrolidin-3-yl)-carbamic acid tert-butyl ester

To a stirred solution of ((3RS,4SR)-1-Benzyl-4-phenyl-pyrrolidin-3-yl)-methyl-carbamic acid
20 tert-butyl ester (2.03 g, 5.56 mmol) in MeOH (20 ml) 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 (CH,Cl,/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").
25
¢) [(3RS.4SR)-1-(4-Methanesulfonyl-piperazine-1-carbonyl)-4-phenyl-pyrrolidin-3-yl]-methyl-

carbamic acid tert-butyl 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-Methanesulfonyl-piperazine-1-carbonyl chloride:

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

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



colorless oil. ES-M5 me: 403.4 (MtH+) . Pyrrolidine VIII-4

[ (3RS, 4SR) - 4- ( 3- Chl or o- phenyl ) -pyrrolidin-3-yl]-(3-fluoro-4-trifluoronethyl
- benzyl ) -woedtwdeomai ne a PCT/EP2009/064031

(3SR. 4RS) - | - Benzyl - 3- (3-chl oro- phenyl )-4-nitro-pyrrolidine A solution of

N- ( met hoxymet hyl ) - N- (phenyl met hyl ) - N- (824 net hyl sil yl ) net hyl ami ne (9.69 g, 4
1 mol) in CH2A 2 (40 M) was added drop w se, over a 30 mnutes period, to
a stirmedol ahdipiradin®{1.08 i, 08 d-ndm1) B €BH O, I(5 enlV)iovt 30 benzeN&hé engBrgure3. 37

mol ) and trifluoro acetic acid (0.21 m) in CH2CA 2 (40 m) at 0 OC. The

i ce batfrsviaised erfblead sHitnetws coptiniadareipights The peganigtphese wes washed with
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CONMPOUR@ &9 od tleatiterdoag®uod hs white MBidn e: 317.1 (MrH+) . b) (3RS. 4SRV

1- Benzyl - 4- (3-chl oro- phenyl ) - pyrrolidin-3-ylam neTo a stirred sol ution of
(3SR 4RS) - | - benzyl - 3- (3-chl or o- phenyl ) -4-nitro-pyrrolidine (6.30 g, 19.8
mol) iy 42N éshHBn I pip W8 5in AR A SR AIFOM Wl 1apifd 4- AR Q- § irfo Iith-Gay1 29

mrol ). The reaction mxture was then heated at reflux fof 4 hours, cool ed
down t and®fanenel a sat ur at ed aqueous sol uti on of NaHCOs (500 m) was added.

The salts were fjlter f rodu xt.ract.ed wi t.h . The
or gant ¢ pratis pl R laRsKl e RS ga o GRSt sy Y acuum
A col uirehdiamayQaRaRfIycatlaidChdd ML but9bésedr (Wﬁlgél 47 néndlY & &1,0% (thentitie
conpound as a Ilght yellow oil. ES-M5S me; 287.0 (MH+) .

0 was added TFA (2 ml). The reaction mixture was stirred at RT for 2 hours, aqueous NaHCO3

was added until pH=8 and the product was extracted with CH,Cl,. The combined organic phase

were dried over Na,SO,4. Concentration under vacuo gave 500 mg (99 %) of the title product as a

white solid. ES-MS m/e: 367.1 (M+H").

15 Pyrrolidine XII-2
[(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone

a) (3SR.4SR)-1-Benzyl-3-(4-chloro-phenyl)-4-nitro-pyrrolidine
20 A solution of N-(methoxymethyl)-N-(phenylmethyl)-N-(trimethylsilyl)methylamine (6.70 g,

28.2 mmol) in CH,Cl, (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 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 chromatography (Si0,, EtOAc/H 1:4) afforded 6.75 g (79 %) of the title compound as a colorless
oil.

b) (3RS.4SR)-1-Benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-ylamine




c) [(3RS, 4SR)-1-Benzyl -4-(3-chl oro-phenyl)-pyrrolidin-3-yl]-nethyl-amne To
a solution of (3RS, 4SR)-1-benzyl -4-(3-chl oro-phenyl)-pyrrolidin-3-ylam ne
(4.47 g, w6.2010meot03 in THF (50 m) was added a sol uti on POTHP@OS/0640381 g, 3
1 mol) in H2O (35 m ). After 10 mi nutes, ethyl chloro formate (2.97 m, 3
1 mmol) was added and stirring was conrB3nued at RT for an additional 4 h.
The internedi ate carbamate was then extracted with Et20 dried over Na2SO
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were_ dried ov 2 pr.o pur ed by flash hro

(Si @, V@%f@lfﬁ b 53115?3 rahaPp B 15Ty @W%l A pIHRES 11 ﬁl@"@%ﬁ%ﬁ) 4 as a

col or| @38 tiR drgaiSpMReihvBre Bl ovér NM‘S@') Flastgéhrornatogra hy (SIO CH,Cl,/MeOH,

[ (3RS. 4SR)-I-§enzy | - 4-(3-chl oro-phenyl)-pyrrolid g ( ffudro-4-triflu

or oret WyDheeldgd®. 10ngt(hY Pe)afi( 3RS, %Rhlélenzyiéld(%mktmrphnnyﬂ pyrrohdln-3 ylamine as a

[(3RS iSﬁa%l-benf yl -4-(3-chl oro-phenyl)-pyrrolidin-3-yl]-nmethyl-amne (2.20
g, jllo THF (70 m)was added

4- brormrret hyl -2-fluoro-1-trifluoronethyl benzene (2.25 g, 8.75 mol) and Et

N(1.21 m, 875 mmol). The reaction mxture was stirred overni ght at 400C,
contente) KBRS ASRIlrBonzyird- -(4ghloge-phensl-pyree ldae-3-wlbskdylamite H2O  The organic

phase was, di t‘r’o%(og;@%,'X’S‘ﬁﬁ%eﬁ%-zf—E‘zﬁclﬁ&%%h%hyl%%fohgﬂ-%mM&S@.86 g, 6.51

chr omat ogr ap
mmol) in THF (20 ml) was added a solution of K,COs (1.80 g, 13.02 mmol) in HO (15 ml).

After 10 minutes, ethyl chloroformate (0.68 ml, 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;SO4 and concentrated under vacuo to give viscous oil. The oil was taken up in
THF (20 ml) and a solution of borane in THF (1M) was added (26 ml). The reaction mixture was
then heated at 65 °C over night, cooled to RT and carefully quenched with conc. HCI1 (5 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 NaHCOs;. The organic phases were

20 dried over Na,;SO4 and the product purified by flash chromatography (Si0,, CH,Cl,/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.4SR)-1-Benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl]-methyl-carbamic acid tert-butyl
25 ester

To a stirred solution of [(3RS,4SR)-1-benzyl-4-(4-chloro-phenyl)-pyrrolidin-3-yl]-methyl-amine
(2.75 g, 9.14 mmol) in CH,Cl, (25 ml) was added Et;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/EtOAc: 3/1)

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

e) [(BRS.4SR)-4-(4-Chloro-phenyl)-pyrrolidin-3-yl]-methvyl-carbamic acid tert-butyl ester




Et OAc/ Heptane 1:3) to afford 2.0 g (57 %9 of the title conpound as a
colorless oil. e
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-benzyl ) -met hyl am neTo a stirred sol ution of

[ (3RS, 4SR) - | - benzyl - 4- (3-chl or o- phenyl-}4pyrrol i di n-3-yl]-(3-fl uoro-4-
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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-yl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone

To a stirred solution of [(3RS,4SR)-4-(4-Chloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-methyl-carbamic acid tert-butyl 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 NaHCOs; was added until pH=8 and the product was extracted with CH,Cl,. The combined
organic phase were dried over Na,SO,4. Concentration under vacuo gave 680 mg (98 %) of the

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

Pyrrolidine XII-3
25 [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone
cl
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[ (3RS, 4SR) - 4- (3-chl oro- phenyl ) -pyrrolidin-3-yl]-nethyl-(4-trifluoronmethyl-b
enzyl ) - amvoeoibaearodt i rred sol uti on of PCT/EP2009/064031

[ (3RS, 4SR) - | - benzyl - 4- (3-chl or o- phenyl ) - pyrrolidi n-3-yl]-nmethyl-(4-
trifluoromethyl-benzyl)-am ne (500 ng,-33-09 mmol) in CHCN (7 ) at RT,
was added 2,2,2- trichloro ethyl chloroformate (0.22 m, 1.63 mmol). The
react i @ [(FRSIASRY- MBsnzA-4 (B @ddiatilofdplcay]) dyhoudia.3-9hnsehyiratiReiv acdrtery-ac uo.
The residue was dissolved in AcOH (5 m) and zinc dust (200 ng) was added
porti omrulyledchver 1 hours. The sol vent was evaporated, the residue diluted

in Et h@%ﬁ I NaHCO

3. Th%ragg%etg% glég%M/L@Rg Fie overy}ﬁag %&é\%& ?ﬁggﬂk‘ﬁg‘%lgﬁﬂ3 l:l ?I%(t;l 60 The

pr oductarrwaxs(lmorg 2. $dmbpd)ah Wi Gl 6 mel) egs agded KtOH(@CR3 mINe@HMn8YI)L DNIAPET3 or d

305 7 th ile. c ound_as colorless oil S-M5 me; 369.2
fﬂg ‘*Sg 3 %@ Dfaélﬁ (% @@9@9‘? 63? Po‘}éeaiq%ipmaéﬁ%ﬁ?eaqrggmephﬁssW| a

Xl ! Pyrv&e@hédjévﬁﬁkfﬁ)l, then dried over Na,SQ4. Column chromatography (Heptane/EtOAc 3/ 11

(4- Met hanesul fonyl - pi perazin-1-yl)-( (3RS, 4SR) - 3-net hyl am no- 4-ph nyl - pyrr ol

i di n- | -affoydedPedh@0ré) af the 3RS caBRyuk Benyoylow-qil. ESeMSphienyds. py¥rtl ).di ne” A

sol ution of

N- (et hoxymet hyl ) - N- (phenyl met hyl ) -N-(trimet hyl silyl)net hylam ne (0.50 g,

2. 02 gyl 3RISMSBHA 4 bl&n@fb)pnéﬁﬂ)@dﬂ@ﬂdlﬁraom BByl caMmi@aci@ tdH-Bity BSstdRer | od,

to a stirred solution of gz@) -nitro-vinyl)-benzene (0.30 g, 2.02 mmuol)
andl@ r T wmdaseblﬁlp@ 0B HBBS( R)71-banzyled-£3. ﬂ-rdmh)lorprph@izltpzrrqubnﬁhyl]-metko/loC

adai 1§ AR T PO R o 0P BT FE MG RIS 1Bk R S Ml ¥

chr omattaghlaiobthyl chloroformate (0.45 ml, 2.13 mmol). The reactlon 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 1 hours. The solvent was evaporated, the residue diluted in
15 EtOAc and the organic phase was washed with an aqueous solution of NaHCOs. The organic

phase was dried over Na,SO4 and concentrated under vacuo to afford 415 mg (98 %) of the tile

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

¢) [(BRS.4SR)-4-(3.4-Dichloro-phenyD)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-pyrrolidin-

20  3-vyl]-methyl-carbamic acid tert-butyl ester

Using the general procedure II for the preparation of urea, 133 mg of the title compound was
produce from [(3RS,4SR)-4-(3,4-dichloro-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:
535.1 (M+H").

25
d) [(3SR.4RS)-3-(3.4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone

To a stirred solution of [(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-
carbonyl)-pyrrolidin-3-yl]-methyl-carbamic acid tert-butyl ester (130mg, 0.24 mmol) in CH,Cl,
30 (5 ml) was added TFA (1 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 Na,SO4. Concentration under vacuo gave 100 mg (93 %) of the

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



(Si2, EtOAc/H 1:6) afforded 0.38 g (68 %9 of the title conpound as a
colorless oil .ES-M5 nfe: 283 (MtH+) . b) (3RS. 4SRV

1- Benzyl -wophssb70pyrr ol i di n-3-yl amine To a stirred sol eCraP2@b/064031

(3RS, 4SR) -1 - benzyl -3-ni tro-4-phenyl -pyrrolidine (1.0 g, 3.54 mmol) in EtOAc
(50 M) was added in one portion Snd 23¢H20 (3.99 g, 17.70 mmol ). The
reaction m xture was then heated at reflux for 2 hours, cooled dowm to RT
and a saturated aqueous solution of NaHCO (100 m) was added. The salts
were filtered off and the product extracted with Et OAc. The organi c phases
were then dried over Na2SO , and Rgwektinge ¥d-dn under vacuum gave 0.72 g (80
% of (3RS ) he = € ~ BV Lokl Gk 0 3- :he_aspaqld 2| | ow
o1 The ARSI a ey BRI o Ry K ABHER P 1 LRty
purification. c) ((3R&cGgRpphn&anzonylypipeeidin-4py-methiatione 3-yl ) - net hyl - am ne
To a solution of (3RS, 4SR)-I1-benzyl-4-phenyl-pyrrolidin-3-ylamne (0.25 g,
1.0 mol) in THF (5 M) was added a sokution OFK2CO3 (0.25 g, 1.8 nmol) in
H20 (2 m). After 10 m nutes, ethyl formate (0.1 19 g, 1.1 nmol) was
added and stirring was continued at RT-fgr &n additional 4 h. The

i ntermedi ate carbamate was then extracte ith Et O dried over Na SO and

I

concentrated under vacuo to give viscous wil. The oil was taken up in THF
(5 mM) and a solution of borane in THE LM, was added (3.5 m). The
reaction m xture was then heated af 65 over night, cooled to RT and
carefully quenched with cone. HC %

80 OC for 2 h, cooled to RT, conce
(20 ) and neutralized with an aq
phases were dried over Na2SO

ated under vacuo, diluted with Et20

ﬁgg ). The mixture was then heated at
ueous solution of NaHCO . The organic

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

carbonyl]-pyrrolidin-3-yl}-methyl-carbamic acid tert-butyl ester

Using the general procedure I for the preparation of amide, 3.06 g of the title compound was

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

1-(1-Methyl-cyclopropanecarbonyl)-piperidine-4-carboxylic acid:

First step: Using the general procedure I 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. ES-MS m/e: 240.3 (M+H"). Second step: To a stirred solution of 1-(1-methyl-
cyclopropanecarbonyl)-piperidine-4-carboxylic acid ethyl ester (2.60 g, 0.011 mmol) in THF,
EtOH, H,O (50 ml, 1/ 1/ 1) was added LiOH.H,O (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 HCI1 (IN) was added until pH = 2. The organic phase was collected, dried over Na,SO4
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-phenyl)-4-methylamino-pyrrolidin-1-vyl]-[ 1-(1-methyl-

cyclopropanecarbonyl)-piperidin-4-yl]-methanone

To a stirred solution of {(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-[1-(1-methyl-

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



and the product purified by flash chromat ography (Si 2, CH2C 2/ MeOH 9:1) to
afford 0.21 g (82 % of

rac- ((3S,vw8)2eio/dserzyl - 4- phenyl - pyrrolidi n-3-yl) - et hyl - 2OiCEP2@9/06408DI1 Or | ess
oil. d) ((3RS,4SR)-1-Benzyl -4-phenyl -pyrrolidin-3-yl)-nethyl-carbamc acid
tert-butyl ester To a stirred sol uti on36f

[ (3RS, 4SR) - | - benzyl - 4- phenyl ) -pyrrolidin-3-yl]-nmethyl-amne (2.00 g, 7.55
mol ) iedteffR0 2 I EO0mivo)) MﬂEHﬁHQ@@ rﬁt) SMs éclde%lOTm (4.3 lf. THRetIctioPWAR ufBdadg,
0.66 nmmol ) and%g%Broc 20 (1.75 er_one hour at RT, the

or gani StFEGER agpoys NZBC%M 8&@?@@%@&8@2% progaftiTAs

ggﬂggﬁtﬁ é@@&;%nﬁ'dﬁpt% %EE%&neé%&anﬁfpfh%ed\gge%irlgé ogeI(IJIaZS% e ﬂrgguctt Wak e

Met hyI -p(uflﬁEzS b@Sﬁ)urm pihemyltogp@phm&aﬂ bt ZEtYIAC-/Ade@HNDE:50:0itd 0t 80 t 1 Mud nkfoskt er
To Lrreg s

((3 s’rf% {13 (—9&19{/ ealﬂsﬁm}lptapvrlﬂ%atbmw@ﬁ%%@ﬁy@%ér%#l& aci d

tert- butyI ester (2.03 g, 5.56 mol) in MeCOH (20 m) at RT, was added
ammoni um f or mat e (1 60 g, 25. 4 mml) and pal I 'adi um on charcoal (0 40 g, 10
% The react i orPnocess fercpreparatian ofan ATRE nXdH ite and
concentrat ed under vacuo. The re d‘Zfﬁ V\B.S§$H rd fi ed by coI umm chromat ogr aphy
(CH2A 2/ MeOH, 9/1) to give 0.57 ! etltle product as a waxy

sol i d. 81-8-(3 4 Dichlok nyD- 4E{X3 fluoro-4- trlﬂuorometh lI-benzyl)-methyl-amino]-

[ (3RS, 4 R)-I -(4- Met hanesul Y pi perazine-l-carb onyP]) 4- phenyl - pyrrolidin-
3-ylQ - net hyl car bani ¢ aci d td?ﬁrrﬂedlpe-lmb@nmhhgldehe general procedure Il
for the preparation of urea, 640 ng of the tit¢e conpound was produce from
met hyl - (( 3RS, 4SR) - 4- phenyl - pyrrol | di n-3-yl)- rbamc acid tert-butyl ester
and 4-

N

A

To a stirred solution of carbonic acid ditrichloromethyl ester (triphosgene) (37 mg, 0.125 mmol)

in CH,Cl, (10 ml) at -78 °C, was added a solution of [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-

e} Cl

pyrrolidin-3-yl]-(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amine (Intermediate VIII-1), (130
15 mg, 0.31 mmol) and pyridine (0.05 ml, 0.68 mmol) in CH,Cl; (5 ml) over 30 minutes. The
temperature was raised to RT, and stirring was continued for 2 hours. The organic phase was
washed with H,O, dried over Na,SOj. Purification by flash chromatography (SiO,, EtOAc/Hx
1:2) yielded 83 mg (55 %) of the title compound as a light yellow oil.
ES-MS m/e: 483.0 (M+H").
20
Process for preparation of pyrrolidine intermediates of formula X1V
Pyrrolidine XIV-1
2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-

methyl-amino]-pyrrolidin-1-yl}-ethanone



met hanesul f onyl - pi per azi ne-1-carbonyl chloride as a white solid. ES-M5 me:
467.3 (MtH+) . 4- Met hanesul f onyl - pi perazi ne- 1-carbonyl chloride : To a
stirred swbuviogwo™B carbonic acid ditrichloronethyl estecT(EpPréoplesgene)
(1.81 g, 6.09 mmol) in CHRA 2 (30 nL) at 0 0C, was added a sol ution of

1- met hanesul f onyl - pi perazine (2.0 g, *282mmmol) and pyridine (1.08 nm., 13.4
mmol) in CHO (5 nL) over 30 mnutes. The tenperature was raised to RT,
and stirring was continued over night. The organi c phase was washed with

H2O, dried over Na2SO . Purification by fl hr omat ogr aphy (Si 2, Et QAc)
yielded 2.20 g (79 % of the titl onpou White solid. f )
(4- Met hanesul fonyl - pi perazin- « \

1-yl) - (( 3RS, 4SR) - 3- net hyl ani no- 4- phenylApyrrolidin- 1-yl)- methanone To a
stirred solution of

[ (3RS, 4SR) - | - (4- Met hanesul f onyl - pi per 8zi ne- | - car bonyl ) - 4- phenyl pyrrol i di n-
3-yl]-methyl -carbam c acid tert-butyl2ester (640 ng, 1.37 mmol) in CH2Q 2
(10m ) was added TFA (2 m). The reactipgn m xture was stirred at RT for 2
hours, aqueous NaHCO was added until pH=8 and the product was extracted

wi th CH2G girrclilselucionbif hednweagaylichlopidas@ 1 demd 1d75 mdhodvierTHNARISGNI) at RT was

ConcenL g S e LSEHS SS90, 0y R e B 2
[ (3SR, 4RRordmbthy QB& -ﬁ&ﬁwérhmémﬁérméhﬁf@ VA1RY6.70k1 68 ndmot) hnd drefiBl hanesul

f onyl pi per azi n- I -yl J-met hanone
(3SR 48Ryin¢ ey | 1.8 rmodrin dtd: (dﬁemly) JTha resictioowpy stirid adienaight, quenched by

addition of an aqueous solution of NaHCO3, and the product extracted with EtOAC. Purification
by flash chromatography (SiO,, EtOAc/Hx 1:1) yielded 0.63 g (70 %) of the title compound as a
white solid. ES-MS m/e: 542.6 (M+H").

10 Process for preparation of pvrrolidine intermediates of formula XV
Pyrrolidine XV-1
5-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-

methyl-amino]-pyrrolidin-1-yl}-pentan-1-one
F.F

Cl F

Br
15 To a stirred solution of 5-bromo-pentanoyl chloride (0.167 ml, 1.25 mmol) in THF (10 ml) at RT
was added over 1 hour a solution of [(3RS,4SR)-4-(3,4-dichloro-phenyl)-pyrrolidin-3-yl]-(3-
fluoro-4-trifluoromethyl-benzyl)-methyl-amine (Intermediate VIII-1, 0.50 g, 1.19 mmol) and
tricthyl 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 (SiO,, EtOAc/Hx 1:1) yielded 0.58 g (83 %) of the title
compound as a white solid. ES-MS m/e: 584.4 (M+H").



A sol ution of
N- (et hoxynet hyl ) - N- (phenyl net hyl )-N-(trinmethyl silyl)nmethylamne (6.70 g,
28. 2 mmolwoizn1o@e@@B32 (100 m ) was added drop wi se, over PATAR2000/064085
period, to a stirred solution of I-chloro-4-((E)-2-nitro-vinyl)-benzene
(4.97 g, 27.1 mmol) and trifluoro acetB% acid (0.31 g, 2.7 mol) in CHO 2
(150 mM) at 0 OC. The ice bath was renoved, and the solution was stirred at
25 0C for an addiotéssierd prehabatidi ofRarélidiie fitBaREdinas 90 farRfhIRXVIf i cation by
flash chromat ography (St 2, EtOAc/H 1;4) afforded 6.75 g (79 % of the
title compound as a col orless oi [PYrEplidimeXydrd/

1- Benzy SRl QrC (AT 10l4 @i n- 3 ! ] 1 | 1L.or i de

(0. 36 g ABSERUDRRRRY phcRY-a Mo s AT AL ST LT b Tablihe
(0.25 g, 3.78 mmol) ipyrrblidig&-1r¢arboxyicacibBchlovo-prepylsetred at 68 0OC for
one hour, then cooled to RT before

(3SR, 4RS) - | - benzyl - 3- (4- chl or o- phenyl ) - 4- ni t7

mmol) in THF (2 M) was added. THe reactiq
reflux over night. The reaction ﬂ@oole , diluted with 300 ml O Et
O, washed with an aqueous sol utio | and the organi c phases were
dried over Na SO . Flash chromat ogra'ézhg (S o2, CH2A 2/ MeOH, 9:1) vyielded
0.10 g (57 %9 of \

(3RS, 4SR) - | - benzyl - 4- (4-chl oro- phenylkpyrrol idin-3-ylamne as a |ight
yellow oil. c) 07~ "o

[ (3RS. 4SR) - | - Benzyl - 4- (4-chl or o- phenyl )~Npyrrol idin-3-yl|-nethyl-am ne To a
solution of (3RS, 4SR)-I-benzyl -4-(4-chl ofo-phenyl)-pyrrolidin-3-ylam ne
(1.8 g, 6.51 nmmol) in THF (20 mM) was added a solution OFK2CO3 (1.80 g,
JMS' 0% 1e a{ gtnr%e)'a s&%ﬁoéég}é }o'ro @éﬁﬁ[cpﬁ%%f%‘arlglgt%‘%&os%ﬁ‘,yd.ﬁﬁl'n?oﬁ)omfﬁ—'iﬁ?% Ell)(aQ' 68

nmo ed an
RT was added over 1 hour a solution of [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-

fpyrrolidine (0.20 g, 0.63
i Xture was then stirred at

fluoro-4-trifluoromethyl-benzyl)-methyl-amine (Intermediate VIII-1, 0.187 g, 0.44 mmol) and
tricthyl amine (0.068 ml, 0.48 mmol) in THF (2 mL). The reaction was stirred over night,

10 quenched by addition of an aqueous solution of NaHCOs3, and the product extracted with EtOAC.
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 Example 1
{(3RS,4SR)-3-[(3,5-Bis-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl}-

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

QAN
~ S\\
(@)
Alkylation according to general procedure I'V:
20 - Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),



continued at RT for an additional 4 h. The internedi ate carbamate was then
extracted with Et20, dried over Na2SO and concentrated under vacuo to give
vi scous owD.20fnesom3l was taken up in THF (20 nl) and a ®ormP2@w/oefo3bor ane
in THF (IM was added (26 m ). The reaction m xture was then heated at 65
0C over night, cooled to RT and caref ully quenched with cone. HO (5 nml).
The m xture was then heated at 80 OC for 2 h, cooled to RT, concentrated
under vemmopdﬂé llt-Bﬂ)nYdrﬁéilhﬁIQQb(sJi@l@uﬂio)meﬂi!;d begxine @dra@ercwllyhivaitabdgueous

sol uti on O NaHCO he .organi c phases were dried over Na2SO and the

pr oduct SpMSW%@%ﬁ}(M*&EP' chromat ogr aphy (Si G2, CH2d 2/ MeOH 9:1) to afford
1.51 g (77 %9 of

rac-[(3S, 4R) - | - benzyl - 4- (4-chl oro- phgg%lp)epyrrolldl n-3-yl]-methyl am ne_ as
a colorless oil. d)

[ (3RS, 4SR) - I{(-3%;4@111)—&—[(34Chlmlrmb@npﬂ)3n5eltl)ylwnmo] dehihen@l-pyirehidinki-yE odr bam c
acid tert-butyl ester To stir ed sqQl ution I

[ (3RS, 4SR) - | - benzyl - 4- (ﬁllegh?l}ﬁsg W@P?raﬁﬂ"r}d)ﬂmwago?‘ﬂ met hyl -am ne (2.75
g, 9.14 mol) in CHRA 2 (25 M) was added zt-9N (2.50 m, 18.2 mmol ), DVAP (
112 ng, 0.91 mml) and (Boc)ZO (2@)9, >—ehol ) . After one hour at RT,
t he organi c phase was washed with D, iN dried over Na2SO4. Col umm

chr omat ogr aphy (Heptane/ Et OAc: 3/ 1) afforded 2.60 g (71 % of the title
compound as a yellow oil. ES-MS nie: .3 (MrH+) . e)

r (3RS, 4SR) - 4- (4- Chl or o- phenyl ) - pyrr ol Lgpn-S-yl | - met hyl - carbam c acid
tert-butyl esterTo a stirred solutfon o

[ (3RS, 4SR) - | - benzyl - 4- (4-chl oroE’\ph | )-pyrrolidin-3-yl]-nethyl carbam c
acid tert-butyl ester (1.30 g, 330 mmol) in toluene (30 nl) at RT, was
added 1- chl oroethyl chloro for mate\(/p.SS m, 4.80 mol ). The reaction

m xt ur é\lwelgtion aqcpéén&to gocpprocedure IV:

- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-

-
v,

phenyl-pyrrolidin-1-yl)-methanone (XII-1),
10 - Electrophile: 1-Bromomethyl-3-chloro-benzene (commercially available),

ES-MS m/e: 491.3 (M+H").

Example 3
{(3RS,4SR)-3-[(3,5-Dimethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone

Q. -

A
e

15

Alkylation according to general procedure I'V:

- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),

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

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



overni ght and concentrated under vacuo. The residue was di ssolved in MeCOH
(30 M) and the reaction m xture was heated at 80 OC for 2 hours. . The

sol vent wa® 2ewepoTat ed and t he crude product was direct PgTEPe@ioMBhe next
step without further purification. e) [(3RS, 4SR)-4-(4-Chloro-phenyl) -

1- (4- met hanesul f onyl - pi per azi ne- 1-carbbnyl)-pyrrolidin- 3-
yl]-methyl-carbamc acid tert-butyl ester Using the general procedure |

for the preparation of urea, 871 nyEQhmplestitle conpound mas produce from
765 b&BRS 4SS£ 4- (4-chl oro- phenyléﬂpyrrolldln 3-y gﬁ-carbanic
aci d tert K%%Ql%%rhwﬁ&—meﬁ ;ammobérmﬁbpmobﬁmb Yr@ehl ori de
as a white SO|Id ES- NB

[ (3SR 4RS) - 3- (4- Chl or o- p ‘f‘%gﬁ"@t‘f%ﬂ%‘)“n%y%y‘%‘?to 'ah- | -yl l-(4-nmet hanesul
f onyl pi perazin- 1-yl)- nethanone To a stirrfed sol ution of

[ (3RS, 4SR) - 4- (4- Chl or o- phenyl ) -1 - (4- et hapesul f onyl - pi per azi ne- 1-
carbonyl ) -pyrrolidin-3-yl]-nethyl- bagic)agid tert-butyl ester (860 ng,
1.72 mol) in CHO (8 m) was add~iaTFé 2 m). The reaction m xture was

stirred at RT for 2 hours, aqueous was added until pH=8 and the
product was extracted with CH2C 2. TheyTonbi ned organi c phase were dried
over Na2SO . Concentration under v uosgave 680 ng (98 %9 of the title
product as a white solid. ES- MSgmie: 40%. 3 (MrH+) . Pyrrolidine Xl 1-3

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- pheny%j\ﬁJnethylanlno pyrrolidin-|-yl]-(4-nmethan
esul f onyl pi perazi n-

5 Alkylation according to general procedure I'V:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Electrophile: 1-Bromomethyl-3,5-difluoro-benzene (commercially available),

ES-MS m/e: 493.3 (M+H).

10 Example §
{(3RS,4SR)-3-[(2-Fluoro-5-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

yl}-(4-methanesulfonyl—piperazin-l-yl)-methanone

@ \

/&
h

/ \\o \)

Reductive amination according to general procedure I11:
15 - Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-

phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 2-Fluoro-5-trifluoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 543.4 (M+H").

Example 6
20 {(3RS,4SR)-3-[(3,4-Dichloro-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone



| -yl)-met hanonea)

[ (3RS, 4SR) - | - Benzyl - 4- (3, 4-di chl or o- phenyl ) - pyrrolidin-3-yl]-nethyl-carbam
c acid t ewOratoydeo®ster To a stirred solution of PCT/EP2009/064031

[ (3RS, 4SR) - | - benzyl - 4- (3, 4-di chl or o- phenyl ) - pyrrolidi n-3-yl]-nmethylam ne
(1.00 g, 2.98 mmol ) in CH2A 2 (10 m) -d%&s added Et3N (0.83 nl, 5.96 mmol),
DVAP (73 ng, 0.59 nmmol) and (Boc)20 (1.43 g, 6.55 mmol ). After one hour at
RT, the organic phase was washed with H2O, th@n dried over Na2SO . Col um

chr omat ogr aphy (Hept ane/ Et OAc: 3/1. !affor Oﬁ?LB g (71 %9 of the title
-

conpound as a yellow oil. ES-M5 nl 436. 3
[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl ) ~p¥r r pt'di n- 3-yl ] rret hyl - carbam ¢ aci d
tert-butyl ester To a stirred soluti f

[ (3RS, 4SR) - | - benzyl - 4- (3, 4-di chl or o- phehyl )-pyrrol i di n-3-yl]-nethyl carbam c
acid tert-butyl ester (928 ng, 2.1 m:hl) in CHCN (10 mM) at RT, was added
2,2,2- trichloro ethyl chl orofo5 tur)(o °45 m, 2.13 nmmol ). The reaction

m xture was stirred at RT for s, concentrated under vacuo. The

resi due was dissolved in ACO—I (5 Crri) and zinc dust (400 ng) was added

portio e\glugtﬁ, Eat%Onha%%I%h eﬁe%l w%sﬂf,zvapor ated, the residue diluted
was

in Et OAC and the or gani c W'th an aqueous sol uti on O NaHCO

3. The -mygaﬁdme ﬁxhaﬁs&d\ms (drM&ﬂamellfoM%r&qu@n(@m ARG -t lamvcdo t o
afford 415 % of the tile conmpound as a light yellowoil. ES-M5 nfe:
345 2 (pmaﬂqupyrro@gmr Siﬁz@%wn@f XB-k). pi chl or o- pheny! ) -
met | [91% i di n-
Aﬁ A] gajr%gyﬁlklgggogi@%afﬁg?@dgﬁt g@@eﬂ a%)é{]??{nbgé)f he general procedure 1|1
for theESpMaaareaSH)a(M%HDea 133 ng of the title conmpound was

Example 7
{(3RS,4SR)-3-[(4-Chloro-3-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

cl
F

O F
\N F

A
e
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 4-Chloro-3-trifluoromethyl-benzaldehyde (commercially available),
15 ES-MS m/e: 593.4 (M+H").

Example 8
{(3RS,4SR)-3-[(5-Chloro-2-fluoro-benzyl)-methyl-amino|-4-phenyl-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone



produce from

[ (3RS, 4SR) - 4- (3, 4-di chl or o- phenyl ) -pyrrolidin-3-yl]-nmethyl-carbamc acid

t ert but ylwe=soavocard 4- met hanesul f onyl - pi per azi ne- 1- car pomEP2alostodtde as a
white solid. ES-M5s mle: 535.1 (M+H+) . d)

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- m#3-hyl ami no-pyrrolidin-I-yl]-(4-nmethan
esul f onyl pi perazin- 1-yl)-nethanone To a stirred sol ution of

[ (3RS, 4SR) - 4- (3, 4-di chl or o- phenyl ) - | - (4- me®hanesul f onyl - pi perazi ne-1 car bony
I')- pyrrolidin-3-yl]-methyl-carban c aC| d t -butyl ester (130ng, 0.24
mmol) in CH2A 2 (5 M) was added T The reaction m xture was
stirred at RT for 2 hours, aqueous \' s¥yadded until pH=8 and the
product was extracted with cH2d 2. Th nmbi ned organi ¢ phase were dried
over Na2SO . Concentration under vacuo ave 100 ng (93 % of the title
product as a light yellow oil. ES- n1 435.8 (MrH+) . Pyrrolidine Xlil-4

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- pheny},) -4 tﬁyl am no-pyrrolidin-l-yl]-[1-(I-nmet
hyl cycl opr opanecar bonyl ) - pi perlg‘/ﬁ “yl']-methanone a) {(3RS, 4SR)-4-(3

, 4- Di chl oro- phenyl )- 1-[1-(1-net h)}d cycl opr opanecar bonyl ) - pi peri di ne- 4-

carbon rrol.i Ln3 met h a m icid tert-butyl ester Using the
gener al Jﬂ}l@ﬁe%ﬁ% iotgp e e ERP SR G de. 3. 06 g of the title
compoun %mtidfﬂé et eiGRe didt O Y- Methanesulfonyl plperazm-l 1)- ﬁ(SRS ,4SR)-3-methylamino-4-

[ (3RS, 4S 4-di chloro-p glpyrro id g ] -met hyl -carbam c acid

tert butpiilﬁnﬁﬂﬁr}@phéﬁdl -yD- methanone ( I

Ibr (()Lm fa’%h@gﬁl\éﬂ[ ogzin@?grg) ?ﬁﬁgd@& idine- ﬂ arﬂagféyl ic acid as a light

ES-MS m/e: 543.3 (M+H).

Example 9
(4-Methanesulfonyl-piperazin-1-yl)-{(3RS,4SR)-3-[(2-methoxy-5-trifluoromethoxy-benzyl)-
methyl-amino]-4-phenyl-pyrrolidin-1-yl}-methanone

QAN
-~ S\\
¢}
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 2-Methoxy-5-trifluoromethoxy-benzaldehyde (commercially available),
15 ES-MS m/e: 571.3 (M+H").

Example 10
{(3RS,4SR)-3-[(4-Fluoro-3-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



1- (1 -Methyl -cycl opropanecar bonyl ) - pi peri di ne-4-carboxylic acid: First

step: Using the general procedure | for the preparation of amde, 2.60 g of
| - (1 -met wbeyolwpriepanecar bonyl ) - pi peri di ne-4-car boxyl PCTEPR@I®64031 est er
was prepared from 1.89 g of piperidine-4-carboxylic acid ethyl ester and
1.40 g of 1-nethyl-cycl opropanecarboxytdc acid as a light yellow oil. ES-Ms
me: 240.3 (MrH+) . Second step: To a stirred sol ution of

| - (1 -met hyl cycl opropanecar bonyl ) - pi peridi nefF4- carboxylic acid ethyl ester
(2.60 g, 0.01 1 mml) in THF, Et H201/ 17/ 1) was added Li OKH

20 (686 ng, 16.3 mol ). After t o rs a ,Fthe reaction m xture was
concentrated under vacuo. The crude r 'Tue was diluted in CH2A 2 and
aqueous HO (IN) was added until pH . The organi c phase was col |l ected,
dried over Na2SO and concentrated under vacuo to afforded 1.98 g (86 % of
the title product as a white powd -M5 me: 212.1 (MrtH+) . b)

[ (3SR 4RS) - 3- (3. 4-Di chl or o- phenyl - met hyl am no-pyrrolidin- 1-M]-[I -(I

- met hyl cycl opr opanecar bonyl ) - pﬂpe di n-4-yl]-net hanone To a stirred

sol ution of

(3RS, 48Bhodlahifadthe oSNkl nret hy! cycl opr opanecar bony! ) -

pi peri di ne-4-carbonyl | -pyrrolidin- met hyl - carbam ¢ aci d

t ert butPytresder ift8ndRiaye: (8- Mdlhmﬂﬂfonyrh—p(ﬁdr@m—@ 30)-(BRS HAR)-deidatylareinol-4- 3
acti ure, was ed at RT for 20 hours, aqueous NaHCOs

was ad@g‘an)ﬁﬂyﬁp?gﬁ%ygﬁﬂet{‘wnﬁ%g[]bt was extracted with CH2d 2. The

conby nedy|g&aB! &Fﬁﬁ?&g-tﬂﬁﬁ&oﬁfet beYAlde mm-@?ﬁa]gy‘ %‘ﬂlﬁBle)’\faS pur| fied by

col utm chr orrat ogr a (Si2, HI EtOQAc / \ 0Oto : 10) to

affordEﬁlﬁ@@/e(ﬂﬁngjﬂbhe title product as a |ight brown oi l. ES-I\/S me:

338. 3 (MrH+) .

Example 11
{(3RS,4SR)-3-[(2-Chloro-5-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
F
Cl F
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Reductive amination according to general procedure I11:

- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 2-Chloro-5-trifluoromethyl-benzaldehyde (commercially available),

15 ES-MS m/e: 559.3 (M+H").

Example 12
{(3RS,4SR)-3-[(4-Fluoro-3-methoxy-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone



Process for preparation of pyrrolidine internediates of fornula X II
Pyrrolidine XlII1I-1

(3SR, 4RS)WB-20By0603chl or o- phenyl ) -4-[ (3-fl uoro-4-trifl uecomeeévglosdsenzyl ) - ne
t hyl -am no] - pyrrolidine-1-carbonyl chloride To a stirred solution of
carbonic acid ditrichloronmethyl ester -¢%+i phosgene) (37 ng, 0.125 mmol) in
CH2A 2 (10 mM) at -78 0C, was added a sol ution of

[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phenyl ) - F
pyrrolidin-3-yl]-(3-fluoro-4-trifluqronet bgnzyl ) - net hyl - am ne
(Internediate VII1-1), (130 nyg, 0.’rm*pl) d\pyridine (0.05 m, 0.68
mmol) in CH2A 2 (5 M) over 30 m nu

and stirring was continued for 2 hour/s.\ The organi c phase was washed wth
H2O, dried over Na2SO . Purification fl ash chromat ography (Si 2,

Et OAc/ Hx 1:2) yielded 83 ng (55 0/() L ?e title conpound as a light yellow
oil. ES-M5S me: 483.0 (MrHt) . &r or preparation of pyrrolidine
internediates of fornula XV P)LFS(O d|ne Xl V-1

2-Brono- | - { (3SR, 4RS) - 3- (3, 4-di chl%r o- phenyl )-4-[ (3-fluoro-4-trifl uoronethyl
- benzy IRy BRIhin Bl 8 lde Ak ho¥dduefiianonelo a stirred sofution of
brono-acetyl chloride /5 mmol) in THF (15 m) at RT was added

over 1 -fyuoliding mitattrmadmt@f(4 Methanesulfonyl -piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-

[ (3RS, 4 | or -pyrrolidin-3-yl]-(3-fluoro-4-

trifl ué’ﬁﬁ‘?laétm{%h Ly{“) ‘?’rﬁ%‘ﬁw?’g Re” (I ntermediate VIlI-1, 0.70g, 1.66
nmol 3 aUQdéHy'd@téhFluo%rBHﬁetﬁ&é)zﬁeﬂ%ldeﬂyd%:tcmleﬂmdll} alhlitatlh0 n1_) The reaction

was stirred over night, quenched
ES-MS m/e: 505.3 (M+H)).

e_s.r;N e tenperature was raised to RT,

Example 13
(4-Methanesulfonyl-piperazin-1-yl)-{(3RS,4SR)-3-[methyl-(3-trifluoromethoxy-benzyl)-
amino]|-4-phenyl-pyrrolidin-1-yl}-methanone

QS

(\N/go
AN
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Reductive amination according to general procedure I11:

- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 3-Trifluoromethoxy-benzaldehyde (commercially available),

15 ES-MS m/e: 541.4 (M+H").

Example 14
(4-Methanesulfonyl-piperazin-1-yl)-{(3RS,4SR)-3-[methyl-(4-thiophen-2-yl-benzyl)-amino]-
4-phenyl-pyrrolidin-1-yl}-methanone



addi ti on of an aqueous solution of NaHCOs, and the product extracted with
Et OAC. Purification by flash chromatography (SiO, EtQAc/Hx 1:1) vyielded
0.63 g (MOo%p10afe0toBe titl e compound as a white solid. EBCVEPaI06H4P. 6
(MtH+) . Process for preparation of pyrrolidine internediates of formula XV
Pyrrolidi ne XV-I -46-

5-Brono- | - { (3SR, 4RS) - 3- (3, 4-di chl oro-phenyl ) -4-[(3-fluoro-4-trifluoromethyl
-benzyl)- nethyl-amno]-pyrrolidin-1-yl}- pem'S -1 -one To a stirred solution
of 5-brono-pentanoyl chloride (0.167 m, 1. pl) in THF (10 M) at RT
was added over 1 hour a solution of

[ (3RS, 4SR) - 4- ( 3, 4- di chl or o- phenyl rrol iNdi p- 3-yl]-(3-
fluoro-4-trifluoromethyl -benzyl) - yIN ne (Internediate VI1I1-1, 0.50 g,
1.19 mmol ) and triethyl amine (0.18 f 1.30 mmol ) in THF (5 nL). The
reaction was stirred over night, que d by addition of an aqueous

solution of NaHCO , and the product kract ed with EtOQAC. Purification by
flash chrorratography (Si 2, EtOAchR 4) yielded 0.58 g (83 % of the
title conpound as a white SO|IC10\\ S/MS me: 584.4 (MtH+) . Process for
preparation of pyrrolidine i nte/l?gedl ates of formula XVl Pyrrol i dine XVI-I
(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-ne
t hyl - arRQdD?UVewmlﬁ@lqncﬁcﬁ@dmgdargbm@lHTQC@@MHB chI oro-propyl ester To a

d I hI f
_sr}_lll:r Eg rﬁsy?r ol 1n%.lnt8rme%1a§ égrl\g@égrpe% lﬁocnal r OeraPzrn- B/ Ql?gagRBﬁB-mgthélammh)
[ (3RS, $5R)yl4y(rdlidnDi G]Dlrﬁé’tﬁaﬂbhe(lxll)-l)pyrrol i d| n 3- yI ]-(3-

5 - Aldehyde: 4-Thiophen-2-yl-benzaldehyde (commercially available),
ES-MS m/e: 539.4 (M+H)).

Example 15
{(3RS,4SR)-3-[(4-Imidazol-1-yl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone

/N
N
O\ 8
2.
N
(\N/go
O\‘/N\)
/S\\O
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 4-Imidazol-1-yl-benzaldehyde (commercially available),
15 ES-MS m/e: 523.5 (M+H").

Example 16
{(3RS,4SR)-3-[(2-Fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



fluoro-4-trifluoronethyl-benzyl)-nethyl-amne (Internediate VI11-1, 0.187
g, 0.44 mmol) and triethyl amne (0.068 m, 0.48 mol) in THF (2 nlL). The
reacti on we0sxasnrdd over ni ght, quenched by additi on oPCREPAGYAGLI31
solution of NaHCOs, and the product extracted with Et OAC. The organic
phases were concentrated under vacuo t-é7yielded 0.25 g (99 % of the title
conpound as a light yellow oil. The product was used in the next steps

wi thout further rpurif cation. ES-Ms nfe: 542.7 (MtH+) . Exanple 1

{(3RS, 4SR)-3-[(3,5-Bis-trifluoronethyl-ben ret hyl - am no] - 4- phenyl - pyrro

lidin-1-yl}- (4-nmethanesul fonyl - pi azin- ) - met hanone Al kyl ati on
according to general procedure 1V: Pykro i ne internedi ate:

(4- Met hanesul f onyl - pi perazi n-1 -yl) -((-3R5, 4SR)* 3- et hyl am no- 4-

phenyl -pyrrolidin- 1-yl)-nethanone (Xi131),- Electrophile:

| - Bromonet hyl -3, 5-bi s-trifluoronethyl-benzene (comrercially avail able),

ES-M5 nfe: 593.4 (MrH+) . Exanpl e s
{(3RS,4SR)-3-[(3-ChIoro-benzyl)gnﬁfa\l-anino]-4-pheny|-pyrro|idin-I-yI}-(4-
met hanesul f onyl - pi perazi n-1 -yl )~fkethanone Al kyl ati on according to general
procedure 1V: - Pyrrolidine interfedi ate:

(4- Vet hreesiicl Dtiddl Res@figho lgehdrit dro&idar9R) - 3- met hyl am no- 4-
phenyl -pyrrolidin-1-yl)-nmethanone (XII-1), '
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
5 - Aldehyde: 2-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),

ES-MS m/e: 543.3 (M+H).

Example 17
{(3RS,4SR)-3-[(3-Fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

Q gas
S

N
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
- Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),
15 ES-MS m/e: 543.5 (M+H").

Example 18
[(3RS,4SR)-3-(Benzyl-methyl-amino)-4-phenyl-pyrrolidin-1-yl]-(4-methanesulfonyl-

piperazin-1-yl)-methanone



- Electrophile: |-Brononethyl-3-chloro-benzene (comrercially avail able),
ES-M5 nfe: 491.3 (MrH+) . Exanple 3

{ (3RS, 4SRyo2e{@9®3Di net hyl - benzyl ) - met hyl - am no] - 4- phemrgirmprgoemwobiodi n-1 -yl }
-(4- nmet hanesul fonyl - pi perazin-1-yl)-nmethanone Al kyl ation according to
general procedure IV: - Pyrrolidine in#&rnediate:

(4- Met hanesul fonyl - pi perazin-1-yl)-((3RS, 4SR) - 3- met hyl am no- 4-

phenyl - pyrrolidi n-1-yl)-methanone (XI1-1), Kl ect rophi | e:

| - Bromonet hyl - 3, 5- di net hyl - benzene @ngr cI y available), ES-M5 me:

485. 4 (MrH+) . Exanple 4

{ (3RS, 4SR) - 3-[ (3, 5-Di f1 uor o- benzyl ) - ne, | -am no] - 4- phenyl -pyrrolidin-I-yl}
-(4- et hanesul fonyl - pi perazin-1-yl)- anone Al kyl ation according to
general procedure I'V: - Pyrrolidine j ntﬁ%r medi at e:

(4- Met hanesul fonyl - p| perazin-1-yl)- ( O4SR) 3- nmet hyl am no- 4-

phenyl - pyrrolidin- 1-yl)-net hanon‘g , - Electrophile:

| - Br ononet hyl - 3, 5-di f i uor o- benzend (cormerm ally available), ES-Ms nie:

493 3

{ (3RS, %@ﬂ)wtgveta@nﬁmcﬁceorémgrtpfgewamf@@qsiyre BEnzyl ) - met hyl - ani no] - 4- pheny! - py
rrolidi ']"y{%hhm(a intermediate: (4-Methanesulfonyl-piperazin-1-yl)-((3RS,4SR)-3-methylamino-4-
phenyl-pyrrolidin-1-yl)-methanone (XII-1),
5 - Aldehyde: benzaldehyde (commercially available),
ES-MS m/e: 457.5 (M+H").

Example 19
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[(3,4-dichloro-benzyl)-methyl-amino]-pyrrolidin-1-yl}-

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

fagees

(\N/go
.
/S\\
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(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
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[(4-chloro-3-trifluoromethyl-benzyl)-methyl-amino|-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



4- et hanesul f onyl - pi perazi n-1-yl)-met hanone Reductive am nati on accordi ng

to general procedure I1l: - Pyrrolidine internediate:

(4- Met harweubfoarsyio3 pi perazi n-1 -yl ) - ( (3RS, 4SR) - 3- et hy| arCm@EP2609/064031

phenyl -pyrrolidin- 1-yl)-nethanone (XI1-1), - Al dehyde:

2- Fl uoro-5-trifluoronet hyl - benzal dehydé9{ commercially avail able), ES-M

me: 543.4 (MrH+) . Exanple 6

{(3RS, 4SR) - 3-[ (3, 4-Di chl or o- benzyl ) - met hyl - aag ho] - 4- phenyl -pyrrolidin-1-yl}

- (4- nmet hanesul fonyl - pi perazi n-1 -yl ) - nmet hanoneReducti ve ani mati on accordi ng

to general procedure I11: - Pyrrolyene i @ pdi at e:

(4- Met hanesul fonyl - pi perazin-1-yl) 3RS, 45F) - 3- net hyl am no- 4-

phenyl - pyrrolidin- 1-yl)-nmethanone 1A , - Al dehyde:

3,4-Di chl oro- benzal dehyde (comrerci al{y)available), ES-M5 nfe: 525.3 (MrH+)
Exampl e 7 N

{(3RS, 4SR)-3-[(4-Chloro-3-trifl uorm | - benzyl) - et hyl - am no] - 4- phenyl - py
rrolidin-lyl}-( 4-methanesul fonyg| pi gerazin-1-yl)-methanone Reductive
am nation according to general pfocédure I1l: - Pyrrolidine internediate:

(4- Met hanesul fonyl - pi perazin-1 -yl ¥- ((3RS, 4SR) - 3- et hyl ami no- 4-
phenyl ReytERlel shhifatiokr ttordiRtthaARel frdtddutd I

- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),

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

Example 21
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[methyl-(4-trifluoromethyl-benzyl)-amino|-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
F

age-4
S

N
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
- Aldehyde: 4-Trifluoromethyl-benzaldehyde (commercially available),
15 ES-MS m/e: 559.3 (M+H").

Example 22
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[(4-fluoro-benzyl)-methyl-amino]-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone



- Al dehyde: 4-Chloro-3-trifluoronethyl-benzal dehyde (commercially
available), ES-M5s me: 593.4 (MtH+) . Exanple 8
{ (3RS, 4SRyo2e{n(mwe108l or o- 2- f | uor o- benzyl ) - net hyl - am no] - 2cphePagooopaest ol | di n-
| -yl }-(4- methanesul fonyl - pi perazin-1-yl)-nmethanoneReductive ani mation
according to general procedure IIl: - -P§rrolidine internediate:
(4- Met hanesul fonyl - pi perazin-1-yl)- ((3RS 4SR) 3- net hyl am no- 4-
phenyl - pyrrolidin- 1-yl)- nethanone (X1 - Al dehyde:
5- Chl oro- 2-f | uor o- benzal dehyde (co C|al vail able), ES-M5 nmle: 543.3
(MtH+) . Example 9

R) -

(4- Met hanesul f onyl - pi perazi n- I-yI) 3-[(2-nmet hoxy-5-trifluoroneth

oxy-benzyl)- nethyl -am no] - 4- phenyl - I|d|n | -yl }-met hanone Reducti ve
ani nation according to general procedu [11: - Pyrrolidine internediate:
(4- Met hanesul fonyl - pi perazin-1-yl)- 4SR) - 3- et hyl am no- 4-

phenyl -pyrrolidin- 1-yl)-methanose éé%l-? - Al dehyde:

2- Met hoxy- 5- trlfluoronethoxy beaig yde (connercially avai l abl e), ES-Ms
nie 571.3 (N%FH) . Exanple 10 °©

rrolidi
- Pyrrohdme intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-

{ (3RS, 4 ctﬁi %ré‘iné:to‘ﬁoa[cﬁ?or%l&grtbfg'e{fé}&%&éweﬁP”Zy') met hyl - am noJ - 4- phenyl - py

methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
5 - Aldehyde: 4-Fluoro-benzaldehyde (commercially available),
ES-MS m/e: 509.2(M+H").

Example 23
[(3RS,4SR)-3-[(4-Chloro-benzyl)-methyl-amino]-4-(4-chloro-phenyl)-pyrrolidin-1-yl]-(4-

methanesulfonyl-piperazin-1-yl)-methanone

Q. f

A
e

10

Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
- Aldehyde: 4-chloro-benzaldehyde (commercially available),
15 ES-MS m/e: 525.3 (M+H").

Example 24
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[methyl-(4-trifluoromethoxy-benzyl)-amino|-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



4- et hanesul f onyl - pi perazi n-1 -yl )-met hanoneReducti ve ani mati on according to
general procedure I1l: - Pyrrolidine internediate:

(4- Met harweubfoarsyio3 pi perazi n-1 -yl ) - ( (3RS, 4SR) - 3- et hy| arCm@EP4609/064031

phenyl -pyrrolidin- 1-yl)-nethanone (XIl1-1), - Al dehyde:

4-Fl uoro-3-trifluoronethyl -benzal dehydél{comrercially avail able), ES- M
me: 543.3 (MrH+) . Exanple 11

{(3RS, 4SR) - 3-[ (2-Chl oro-5-trifl uoronethyl -benzyl)-net hyl -am no] - 4- phenyl - py
rrolidin-l1yl}-( 4-methanesul fonyl - pi perazi n-f=yt) - met hanone Reductive

am nation according to general pr dure . - Pyrrolidine internediate:
(4- Met hanesul f onyl - pi perazi n-1| -yl (3RS ) - 3- et hyl am no- 4-
phenyl - pyrrolidin- 1-yl)-nethanone (=Xl ), - Aldehyde:
I-Chloro-S—trifIuoronethyl-benzaldeh&ig (comrercially avail able), ES-MS
me: 559.3 (MrH+) . Exanple 12

{(3RS, 4SR) - 3-[ (4- Fl uor o- 3- nethoxy ng%l - met hyl - am no] - 4- phenyl - pyrrolidin
-l -yl}-(4- methanesul f onyl - plp% I-yI) met hanoneReducti ve ani nation

according to general procedure/&ll Pyrrolidine internedi ate:
(4- Met hanesul f onyl - pi perazin-1-y?)- ((3RS 4SR) - 3- et hyl am no- 4-

phenyl &Rl mlﬁatloll aebardnr%]tta%eﬁ&@l fr&tdautomr:- Al dehyde:
4- Fl uor o- 3- met hoxy- benzal d (commrercial I'y avail abl e),
- Pyrrolidine intermediate: [(SSR 4RS)-3-(4-Chloro-phenyl)-4- rnethylarmno pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
5 - Aldehyde: 4-Trifluoromethoxy-benzaldehyde (commercially available),

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

Example 25
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[(4-difluoromethoxy-benzyl)-methyl-amino]-pyrrolidin-

1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
- Aldehyde: 4-Difluoromethoxy-benzaldehyde (commercially available),
15 ES-MS m/e: 557.1 (M+H").

Example 26
4-({[(3RS,4SR)-4-(4-Chloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-yl]-methyl-amino}-methyl)-benzonitrile



ES-M5 mle: 505.3 (M+H+) . Exanple 13
(4- Met hanesul fonyl - pi perazin-1-yl)-{(3RS,4SR)-3-[ nethyl - (3-trifl uoronet hoxy
- benzyl) -warerajee W3 phenyl - pyrrol i di n-1-yl } - net hanone Re®dTtEPe@9amodnt i on
according to general procedure Ill: - Pyrrolidine internediate:
(4- Met hanesul f onyl - pi perazin-1-yl)-((38%, 4SR) - 3- net hyl ani no- 4-
phenyl -pyrrolidin- 1-yl)-nethanone (XIl-1), - Aldehyde:
3-Trifl uoromet hoxy-benzal dehyde (commercially vailable), ES-M5 mle: 541.4
(MtH+) . Exanmple 14
(4- Met hanesul f onyl - pi perazi n-1| -yl ) 3RS, 4 3-[ et hyl - (4-t hi ophen-2-yl - be
nzyl)-am no] - 4-phenyl -pyrrolidin- }-\rre FFdnoneReduct i ve ani mation
according to general procedure I1lI: ¥Tolidine internediate:
(4- Met hanesul fonyl - pi perazin-1-yl)- (( 3R 4SR) 3- nmet hyl am no- 4-
phenyl -pyrrolidin- 1-yl)-nethanone (X} - Al dehyde:
4- Thi ophen- 2-yl - benzal dehyde (comm)&td y avail able), ES-M5 nfe: 539.4
(MtH+) . Exanpl e 15
{(3RS, 4SR)-3-[ (4-1m dazol -1 -yl - Jaénzyl ) - met hyl - am no] - 4- phenyl -pyrrolidin-I-
yl }- (4- methanesul fonyl - pi perazi n’l -yl ) - met hanone

Reductive amination according to general procedure I11:

- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),

5 - Aldehyde: 4-Formyl-benzonitrile (commercially available),
ES-MS m/e: 516.3 (M+H").

Example 27
[(3RS,4SR)-3-(Biphenyl-4-ylmethyl-methyl-amino)-4-(4-chloro-phenyl)-pyrrolidin-1-yl|-

(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
- Aldehyde: Biphenyl-4-carbaldehyde (commercially available),
15 ES-MS m/e: 567.4 (M+H").

Example 28
((3SR,4RS)-3-(4-Chloro-phenyl)-4- {methyl-[4-(1,1,2,2-tetrafluoro-ethoxy)-benzyl]-amino}-
pyrrolidin-1-yl)-(4-methanesulfonyl-piperazin-1-yl)-methanone



Reductive am nation according to general procedure Ill: - Pyrrolidine

i nt er nedi at e:

(4- Met harweubfoarsyio3 pi perazi n-1 -yl ) - ( (3RS, 4SR) - 3- et hy| arCm@EP2609/064031
phenyl -pyrrolidin- 1-yl)-nethanone (XI1-1), - Al dehyde:

4-1m dazol -1 -yl - benzal dehyde (conmerci-af4y avail able), ES-M5 nfe: 523.5
(M+H+) . Exanple 16

{ (3RS, 4SR) - 3-[ (2- Fl uoro-4-trifluoromethyl - ) met hyl - am no] - 4- phenyl - py
rrolidin-lyl}-( 4-nmethanesul fonyl - pi per a2| ) met hanoneReduct i ve

ani mati on according to general @dure FPyrrolidine intermediate:
(4- Met hanesul fonyl - pi perazin-1 -yl (3RS ) 3 nmet hyl am no- 4-

phenyl -pyrrolidin- 1-yl)-nmethanone ( - Al dehyde:

2- Fl uoro-4-trifluoronethyl -benzal de (com*rer cially available), ES- M
me: 543.3 (MrH+) . Exanple 17 N

{(3RS,4SR)-3-[(3-Fluoro-4-trifl uMyl benzyl ) - et hyl - am no] - 4- phenyl - py
rrolidin-lyl}-( 4-methanesul f oRylzpiperazin-1-yl)-nethanone Reductive

ani nation according to gener al/%;cf ocedure I1l: - Pyrrolidine internediate:
(4- Met hanesul fonyl - pi perazin-1-yl)-((3RS, 4SR) - 3- net hyl am no- 4-

phenyl Reductolel aﬂminatloh-qpb()rdngttbzgﬁmel rtddutg LI1:- Al dehyde:

- Fl uor %yrrohcriljnfe ln%grrn(l)e eh %l(istffgﬁg)l-?-%}-%%?org%%gyﬁ)r-ﬁ-in?eltL%ar%Ynaol Il)yafrbolhe('\i%n-l -yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
5 - Aldehyde: 4-(1,1,2,2-Tetrafluoro-cthoxy)-benzaldehyde (commercially available),
ES-MS m/e: 607.3 (M+H)).

Example 29
[(3RS,4SR)-3-[(4-Chloro-3-fluoro-benzyl)-methyl-amino]-4-(4-chloro-phenyl)-pyrrolidin-

1-yl]-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
- Aldehyde: 4-Chloro-3-fluoro-benzaldehyde (commercially available),
15 ES-MS m/e: 543.2 (M+H").

Example 30
{(3SR,4RS)-3-(4-Chloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino|-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



ES-M5 me: 543.5 (MrH+) . Exanple 18

[ (3RS, 4SR) - 3- (Benzyl - met hyl - am no) - 4- phenyl - pyrrolidin-1-yl]-(4-methanesul f
onyl pi perwi@i2nto/dea3pB) - met hanoneReduct i ve ani mati on accor #CmEPe@Igyetvar al
procedure I1l: - Pyrrolidine internediate:

(4- Met hanesul f onyl - pi perazin-1-yl)-( (3R, 4SR) - 3- net hyl ani no- 4-

phenyl - pyrrolidin- 1-yl)-nethanone (XIl-1), - Al dehyde: benzal dehyde
(comrercially available), ES-M5s me: 457.5 (ApFH+) . Exanple 19

{ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) -4- (3, 4-dic - benzyl ) - met hyl - am no] - pyrro
lidin-1-yl}- (4-nmethanesul fonyl - pipegazi n- «~ met hanone Reducti ve

am nation according to general proa ure | - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- net iy ¥ no- pyrrolidin-I-yl]-(4-

met hanesul f onyl - pi perazin- 1-yl)-nethanone (Xl 1-2), - Al dehyde:

3, 4-Di chl oro- benzal dehyde (commerci ally available), ES-M5 me: 561.1 (MrH+)
. Exanpl e 20 h“ o

{ (3SR 4RS) - 3- (4- Chl or o- phenyl ) - K{\JNUCI’N oro-3-trifluoronethyl -benzyl)-nethy
| - am no] - /\\

pyrrolidin-Il-yl}-(4-nethanesul f onyl - pi perazi n-1-yl) - met hanoneReduct i ve

ani mat iRduéseAntthfdn RcQanp 18|geRiraiGRdeddard il

- Pyrrolidine intermediate: [(3SR,4RS)-3-(4-Chloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-(4-

methanesulfonyl-piperazin-1-yl)-methanone (XII-2),
5 - Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 577.3 (M+H)).

Example 31
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),
15 ES-MS m/e: 611.2 (M+H").

Example 32
[(3RS,4SR)-3-[(3,4-Dichloro-benzyl)-methyl-amino]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-

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



- Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-(4-

met hanesuwoaenyospioper azi n- 1-yl)-net hanone (Xl 1-2), - APdempd@9/064031

4-Chl oro-3-trifluoronethyl -benzal dehyde (conmercially avail able), ES-MS
me: 593.81 (MrH+) . Exanple 21 -55-

{(3SR, 4RS) - 3- (4- Chl or o- phenyl )-4-[ et hyl - (4-trifl uoronet hyl -benzyl)-am no] -
pyrrolidin-lyl}-( 4-nethanesul fonyl -pi perazi n“l -yl)-nmet hanone Reductive

am nation according to general pr dure |  Pyrrolidine internediate:
[(38R,4RS)-3-(4-ChIoro-phenyl)-&;EEiEylani pyrrolldln | -yl]-(4-

nmet hanesul f onyl - pi perazin- 1-yl)- an (XI1-2), - Aldehyde:

4-Trifl uoronet hyl - benzal dehyde (connafﬁfglly avai l able), ES-Ms nfe: 559.3
(MrH+) . Exanple 22

{ (3SR 4RS) - 3- (4- Chl or o- phenyl ) - 4- QL4\L£uoro benzyl ) - et hyl - am no] - pyrrolidi
n-1-yl}-(4- nmethanesul fonyl - plper I-yI) met hanoneReduct i ve ani mation
according to general procedure }$1 Pyrrolidine internedi ate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- %Ethylanlno pyrrolidin-I-yl]-(4-

et hanggy yl=npi.perazin-. 1- XII-2), - Al dehyde:
4- Fl uor o- E@ﬁ%&%ﬁgﬁgﬁﬁﬁégg%ﬁéPék F@kaval e) ES- M5 nfe: 509. 2( MtH+)
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4- chhloro phenyl)-4-methylamino-pyrrolidin-1-yl]-

(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
5 - Aldehyde: 3,4-Dichloro-benzaldehyde (commercially available),
ES-MS m/e: 595.2 (M+H)).

Example 33
[(3RS,4SR)-3-[(4-Chloro-benzyl)-methyl-amino]-4-(3,4-dichloro-phenyl)-pyrrolidin-1-yl]-

(4-methanesulfonyl-piperazin-1-yl)-methanone
)
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 4-Chloro-benzaldehyde (commercially available),
15 ES-MS m/e: 561.1 (M+H").

Example 34
4-({I(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-yl]-methyl-amino}-methyl)-benzonitrile



Exanpl e 23
[ (3RS, 4SR) - 3-[ (4- Chl or o- benzyl ) - met hyl - am no] - 4- (4- chl or o- phenyl ) - pyrrol i di
n-1-yl]- (%o 2nexdsamasul f onyl - pi perazi n-1-yl)-net hanone Redh@PRaQ/06tOBNat i on
according to general procedure Ill: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- met hyb@mi no-pyrrolidin-1-yl]-(4-

nmet hanesul f onyl - pi perazi n- 1-yl)-nethanone (XIl1-2), - Aldehyde:

4- chl or o- benzal dehyde (commercially avail abl e),¥ ES-M5 nfe: 525.3 ( MtH+)
Exampl e 24

{ (3SR, 4RS) - 3- (4- Chl or 0- phenyl ) - 4- [ hyl - ( i f1 uoronet hoxy-benzyl)-am no]
- pyrrolidin-I-yl}-(4-nmethanesulc -pﬁpe i n-1-yl)-methanoneReducti ve

ani mation according to general proce I1: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-(4-

met hanesul f onyl - pi perazi n- 1-yl)-nethafione (X 1-2), - Al dehyde:

4-Tri fl uoronet hoxy- benzal dehyde (cPﬂﬂ@*ﬁjally available), ES-M5s me: 575.3
(MtH+) . Exanple 25

{ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - ASL( -di fl uor onet hoxy- benzyl ) - net hyl - am no] -
pyrrolidinl- yl}-(4-nmethanesul fonyl-piperazin-I-yl)-nmethanone Reductive

am nat iRduéseantthfdn LcQanp 18|geRiraiGRdeddard il

- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),

5 - Aldehyde: 4-Formyl-benzonitrile (commercially available),
ES-MS m/e: 550.3 (M+H)).

Example 35
1-[4-({|(3RS,4SR)-4-(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-yl]-methyl-amino}-methyl)-phenyl]-ethanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 4-Acetyl-benzaldehyde (commercially available),
15 ES-MS m/e: 567.3 (M+H").

Example 36
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3,4-difluoro-benzyl)-methyl-amino]-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



- Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-(4-

met hanesuwoaenyospioper azi n- 1-yl)-net hanone (Xl 1-2), - APdempd@9/064031

4-Di f |l uor onet hoxy- benzal dehyde (conmercially available), ES-M5 nmle: 557.1
(MrH+) . Exanpl e 26 -57-

4- ({[ (3RS, 4SR) - 4- (4- Chl or o- phenyl ) -1 - (4- met hanesul f onyl - pi perazi ne-| -car bon
yl)- pyrrolidin-3-yl]-methyl-am no}-nethyl)-bénzonitrileReductive ani mation
according to general procedure II'IN— Pyrrg dkne i nt er nedi at e:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- 1 pe/pyrrolidin-1-yl]-(4-

nmet hanesul f onyl - pi perazin- 1-yl)- 1ang (XI1-2), - Aldehyde:

4- Fornyl -benzonitrile (comercially avallable), ES-M5 nie: 516.3 ( MtH+)
Exanpl e 27

[ (3RS, 4SR) - 3- ( Bi phenyl - 4- ylnethyldpaih§i am no) - 4- (4-chl or o- phenyl ) - pyrrol i
din-1-yl]- (4-nmethanesul fonyl Pbp&r azi n- I-yI) met hanone Reductive am nation
according to general procedure }'1 Pyrrolidine internedi ate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- %ethylanlno pyrrolidin-I-yl]-(4-

met han V. r XI1-2), - Al dehyde:
Bi phengﬁ%ﬂh‘g i mlﬁéc‘fﬁﬁl %a"?mc%]tm?re)é?ra 9@3%? %bl e), ES-MS me: 567.4 (MH+)
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-

(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
5 - Aldehyde: 3,4-Difluoro-benzaldehyde (commercially available),
ES-MS m/e: 561.3 (M+H)).

Example 37
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(2,3-dihydro-benzofuran-6-ylmethyl)-methyl-

amino]-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

0,
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-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-Dichloro-phenyl)-4-[(3-fluoro-5-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



Exanpl e 28
((3SR, 4RS) - 3- (4- Chl oro- phenyl )-4-{nmethyl -[4-(1,1,2,2-tetrafl uoro-et hoxy) - be

nzyl ] - am wW0}2010/060703 PCT/EP2009/064031
pyrrolidin-I-yl)-(4-nmethanesul fonyl-pi perazin-I-yl)-nmethanoneReductive
ani mati on according to general procedubp® I1l: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-(4-
met hanesul f onyl - pi perazi n- 1-yl)-nmethanong ¢Xl1-2), - Al dehyde:
4-(I,I,2,2-Tetraf|uoro-ethoxy)-b%pzaldehy (comrercially avail able), ES-MS

me: 607.3 (MtH+) . Exanple 29

[ (3RS, 4SR) - 3- [ (4- Chl or 0- 3-f | uorglyl \-
pyrrolidinl- yl]-(4-nmethanesul fonyM%pip zin-1-yl)-nmethanone Reductive
am nation according to general procedlre Ill: - Pyrrolidine internedi ate:
[ (3SR, 4RS) - 3- (4- Chl or o- phenyl ) - 4- net hylam no- pyrrolidin-1-yl]-(4-

nmet hanesul f onyl - pi per azi n- 1-y|)-gp&hah%ne (XI1-2), - Aldehyde:

4- Chl or o- 3-fl uor o- benzal dehyde echzﬁrcially avai l able), ES-Ms nife: 543.2

yIF- ami no] - 4- (4- chl or o- phenyl ) -

(MrH+) . Exanple 30 Py

{ (3SR 4RS) - 3- (4- Chl or o- phenyl ) - 4-¢ (3-fl uoro-4-trifluoronethyl - benzyl) - met hy
| - am n.cﬂé;-ductfve i in tH)n acg%rdin&to nera]l pracedure 111 ,

pyrrol i din- -yrﬁ-% -nethanesulaonyl-piperazin-1-yl)-met hanoneReduct i ve

ani mat i-@yrraGeme GhiteGnddint ¢ (BRA4R P)- 8¢ B dUDichibtd-pheny B-fethythiniigo ipRre i di- ol £ .
[ (3SR, 4RS) - 3- (4- Chl or o- phen I?-4-nethy|anino-pyrrolidin-I-yI]-(4-
(4-methanesulfonyl-piperazin-I-yl)-methanone (XII-3),
5 - Aldehyde: 3-Fluoro-5-trifluoromethyl-benzaldehyde (commercially available),

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

Example 39
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3,5-difluoro-benzyl)-methyl-amino]-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 3,5-Difluoro-benzaldehyde (commercially available),
15 ES-MS m/e: 561.2 (M+H").

Example 40
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-ethyl-benzyl)-methyl-amino]-pyrrolidin-1-yl}-(4-

methanesulfonyl-piperazin-1-yl)-methanone



met hanesul f onyl - pi perazin- 1-yl)-nethanone (Xl 1-2), - Al dehyde:
3-Fluoro-4-trifluoronethyl -benzal dehyde (commercially available), ES M

m e: 577.80(2Mo#6)703 Exanpl e 31 PCT/EP2009/064031

{(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl -am no] - pyrrolidin-I-yl}-(4-nmeth&Pesul fonyl - pi perazin-1-yl)-nmet hanone
Reductive am nation according to general procedure Ill: - Pyrrolidine

i ntermedi at e: .
[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl \-4- et hy, i no-pyrrolidin-1-yl]-
(4- met hanesul f onyl - pi perazi n- 1g thangaé (XI1-3), - Al dehyde:
3-Fluoro-4-trifluoronethyl -benzal défiyde,\(Comrerci al ly avail able), ES-M5
me: 6 11.2 (M+H+) . Exanple 32 Q.

[ (3RS, 4SR) - 3-[ (3, 4- Di chl oro- benzyl ) - yl -am no] - 4- ( 3, 4-di chl or o- phenyl ) -p
yrrolidin-l1yl]-( 4-nethanesul fonyld/pj pJQra2| n-1-yl)-met hanoneReducti ve

ani mati on accordi ng to general |r ure 11: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- pheny$’) -met hyl am no-pyrrolidin-1-yl]-

(4- met hanesul f onyl - pi perazi n- 1- y<?) met hanone (XI1-3), - Al dehyde:

3.4 3@%{&@8@'&%&&&&%@%@% TIRLG @by Aval! abl e), ES-MB mie: 595.2 (MrHt)
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-

(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
5 - Aldehyde: 4-Ethyl-benzaldehyde (commercially available),
ES-MS m/e: 553.2 (M+H)).

Example 41
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3,4-dimethyl-benzyl)-methyl-amino|-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 3,4-Dimethyl-benzaldehyde (commercially available),
15 ES-MS m/e: 553.2 (M+H").

Example 42
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-isopropyl-benzyl)-methyl-amino]-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



[ (3RS, 4SR) - 3-[ (4- Chl or 0- benzyl ) - et hyl - am no] - 4- ( 3, 4-di chl or o- phenyl ) -pyrro
lidin-1-yl]- (4-nmethanesul fonyl-piperazin-I|-yl)-nethanone Reductive

am nat i orwacowww@dT™g t o general procedure I11: - Pyrroli @cmEr2omassvedi at e:

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-

(4- met hanesul f onyl - pi perazi n- 1-yl)-nmebtbanone (X 1-3), - Al dehyde:

4- Chl or o- benzal dehyde (commercially available), ES-Ms me: 561.1 (MH+)
Exanpl e 34

4- ({[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl ) -1 -(4-
rbonyl)- pyrrolidin-3-yl]-methyl- /'
ani mati on accordi ng to general i
[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) “Z=net"

hanesul f onyl - pi perazi ne-I|-ca
| )-benzonitril eReducti ve

7/ - Pyrrolidine internediate:

yl am no-pyrrolidin-l-yl]-

(4- met hanesul fonyl - pi perazi n- 1-yl)-nethanone (Xl1-3), - Al dehyde:
4- Fornyl -benzonitrile (comercially avwailable), ES-MS nfe: 550.3 (MtH+)
Exanpl e 35 r/\N

I-[4-({[(3RS,4SR)-4-(3,4-[1chIoggmgngnyf)-l-(4-nethanesu|fony|-piperazine-l
-carbonyl)- pyrrolidin-3-yl]-nmetRiyl=“am no}-nmet hyl ) - phenyl ] - et hanone
Reductive ami nation according to general procedure IIl: - Pyrrolidine
i nt er medldaéiic amination according to general procedure IIT: o
[ (3SR 4RS) - 3- (3, 4-Di chl or o-phenyl ) - 4- et hyl ami no-pyrrolidin-I-yl]-

- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-

(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),

5 - Aldehyde: 4-Isopropyl-benzaldehyde (commercially available),

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

Example 43
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-fluoro-3-methyl-benzyl)-methyl-amino|-
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 4-Fluoro-3-methyl-benzaldehyde (commercially available),
15 ES-MS m/e: 557.2 (M+H").

Example 44
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-ethoxy-benzyl)-methyl-amino]-pyrrolidin-1-yl}-

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



(4- met hanesul fonyl - pi perazi n- 1-yl)-nmethanone (Xl 1-3), - Al dehyde:

4- Acetyl - benzal dehyde (commercially available), ES-Ms me: 567.3 (MH+)
Exanpl e 380 2010/060703 PCT/EP2009/064031

{(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3, 4-di fl uoro- benzyl ) -nmet hyl -am no] -p
yrrolidin-lyl}-( 4-nmethanesul f onyl - pi pét-azi n-1-yl)-net hanoneReducti ve

ani mati on according to general procedure Il11: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- et hyl argj}o-pyrrol idin-1-yl]-

(4- met hanesul fonyl - pi perazin- 1-yl)-nmethangne (Xl 1-3), - Al dehyde:

3, 4-Di fl uoro- benzal dehyde (cormer i IIy @» able), ES-M5 me: 561.3 (M+H+)
Exanpl e 37

{ (3SR 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4 % 3-di hydr o- benzof uran-6-yl net hyl ) -m

et hyl am no] - pyrrolidin-I-yl}-(4-net l{[_gesul fonyl - pi perazi n-1-yl)-net hanone

Reductive am nation according to genel“al procedure II1: - Pyrrolidine

i nt er nedi at e: N

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- pherﬁ{yl &lmet hyl am no- pyrrolidin-1-yl]-

(4- met hanesul f onyl - pi per azi n- J_/\XI ) - met hanone (XI1-3), - Al dehyde:

2, 3- Di hydr o- benzof ur an- 6- car bal dehyde (commercially available), ES-M5 nfe:
567. 3 (Rédtbtlve. anfinaigpl & c@8ing to general procedure I11:

- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-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
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(4-dimethylamino-benzyl)-methyl-amino|-
pyrrolidin-1-yl}-(4-methanesulfonyl—piperazin-l-yl)-methanone

@ﬁ
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
- Aldehyde: 4-Dimethylamino-benzaldehyde (commercially available),
15 ES-MS m/e: 568.2 (M+H").

Example 46
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(1H-indol-5-ylmethyl)-methyl-amino]-pyrrolidin-1-

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-5-trifluoronethyl-benzyl)-m
et hyl - am no] -

pyrrol i diweol2010/d60704- net hanesul f onyl - pi perazi n-1 -yl ) - et iramEPeRODGOBI Ve

ani mati on according to general procedure I1l: - Pyrrolidine internmediate:

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- 62yl am no-pyrrolidin-1-yl]-

(4- met hanesul fonyl - pi perazin- 1-yl)-methanone (X 1-3), - Al dehyde:

3-Fl uoro-5-trifluoronethyl -benzal dehyde (co cially available), ES-M

me: 6 11.2 (MrH+) . Exanple 39
{ (3SR, 4RS) - 3- (3, 4- Di chl or o- pheny [ (8,5 fl uoro-benzyl)-net hyl -am no] -p
yrrolidin-lyl}-( 4-methanesul fonyl -prperazin-1|-yl)-nmethanone Reductive

am nation according to general procedure I1l: - Pyrrolidine internediate:
[ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- et hyl am no-pyrrolidin-1-yl]-
(4- met hanesul f onyl - pi perazi n- 1- ylkr)/\giganone (XI1-3), - Al dehyde:

3,5-Di fl uoro-benzal dehyde (com"re\r Jly available), ES-M5s me: 561.2 (MH+)
. Exanpl e 40
{ (3SR, 4RS) - 3- (3, 4-Di chl oro- phenyIC) 4-[ (4- et hyl - benzyl ) - met hyl - am no] - pyrr ol

L di n- | ghervd anﬁﬁ&m%éwdi geﬂérwrazédﬂrényl) met hanoneReduct i ve ani mati on
according to general proce . - Pyrrolidine internediate:

[ (3SR, 4RSjroBdihs memndmwr[(ﬁsmzéth/) 3{A4fmcltﬂytoaphqma1)p4¢meﬁiyimlne4pygrb]1dm—1 -yl]-
(4-met Qﬁl S Illjalnfeg %lolnSIE{)f%grra%%l-Pyl) mé/tllgnone (Qﬂﬁ?)ne (XI1-3),
5 - Aldehyde: 1H-Indole-5-carbaldehyde (commercially available),
ES-MS m/e: 564.4 (M+H").

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

vl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
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Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(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
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidine-1-carboxylic acid (2-hydroxy-ethyl)-amide



- Al dehyde: 4-Ethyl -benzal dehyde (commercially available), ES-M5 me: 553.2
(M+H+) . Exanple 41
{ (3SR, 4RSy02010A6d70Bi chl or o- phenyl ) - 4-[ ( 3, 4- di net hyl - ben?gr)EPe@viogdo3am noj - p
yrrolidin-lyl}-( 4-methanesul fonyl -pi perazin-I-yl)-nmethanone Reductive
am nation according to general procedubp® Ill: - Pyrrolidine internediate:
[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-I-yl]-
(4- et hanesul f onyl - pi perazi n- 1-yl)-net hano {(XI1-3), - Al dehyde:
3, 4- Di net hyl - benzal dehyde (commerci al |y avai{abl e), ES-MS nie: 553.2 (MtH+)
. Exanple 42 ?T% F
{(3SR, 4RS) - 3- ( 3, 4- Di chl or o- phen [ (\g-i sopr opyl - benzyl ) - net hyl - am no] - py
rrolidin-lyl}-( 4-nmethanesul fonyl - pi gﬁzggzi n-1-yl)-met hanoneReducti ve
ani mati on according to general procedure I1l: - Pyrrolidine internediate:
[ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-
(4- met hanesul fonyl - pi perazin- 1-yl)- banone (XlI1-3), - Al dehyde:
4- | sopropyl - benzal dehyde (conmerci aIrV y avail able), ES-M5s me: 567.3 (M-H+)
. Exanple 43 5
{(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (4-fl uor o- 3- net hyl - benzyl ) - met hyl - am
no] -  Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
5 - Amine: 2-Amino-cthanol (commercially available),

ES-MS m/e: 508.2 (M+H)).

Example 49
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidine-1-carboxylic acid (3-hydroxy-propyl)-amide

oyt
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Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 3-Amino-propan-1-ol (commercially available),

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

Example 50
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidine-1-carboxylic acid (2-hydroxy-ethyl)-methyl-amide



pyrrolidin-I-yl}-(4-nmethanesul fonyl-pi perazin-I-yl)-nmethanone Reductive

am nation according to general procedure Il1: - Pyrrolidine internediate:
[ (3SR, 4RSy020(0@6d70Bi chl or o- phenyl ) - 4- met hyl am no- pyr r ol iPdiTrEPRe0PI0F4031
(4- met hanesul fonyl - pi perazi n- 1-yl)-nmethanone (Xl1-3), - Al dehyde:

4- Fl uor o- 3- met hyl - benzal dehyde (conmer-64ally available), ES-M5 mfe: 557.2
(M+H+) . Exanpl e 44

{(3SR, 4RS) - 3- (3, 4- Di chl oro- phenyl )-4-[ (4-et
lidin-1-yl}- (4-nmethanesul fonyl - pi perazin-
ani mation according to general pr ure I

axYy- benzyl ) - net hyl - am no] - pyrro
Y1} - met hanoneReduct i ve
£ Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phen / me\,h am no-pyrrolidin-1-yl]-

(4- met hanesul f onyl - pi perazin- 1-yl)-7 anone (XI1-3), - Al dehyde:

4 Et hoxy- benzal dehyde (commercially ilable), ES-M5 mle: 559.2 (M-H+)
Exanpl e 45

{(3SR, 4RS) - 3- ( 3, 4- Di chl or o- phenyl )-ﬁnﬁd- di met hyl am no- benzyl ) - net hyl - am no

]- pyrrolidin-I-yl}-(4-nmethanesul fopyl - pi perazin-I-yl)-methanone Reductive

am nation according to general procedure IIl: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- met hyl am no-pyrrolidin-1-yl]-
(4- met lGvuplng faatydnr picpeligziornzendrayprbedditd®inone (XI 1 -3),

- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
5 - Amine: 2-Methylamino-ethanol (commercially available),

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

Example 51
1-(4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidine-1-carbonyl}-piperazin-1-yl)-ethanone
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Coupling reaction according to general procedure V:

- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 1-Piperazin-1-yl-ethanone (commercially available),

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

Example 52
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-morpholin-4-yl-methanone



- Al dehyde: 4-D net hyl am no-benzal dehyde (commercially avail able), ES M
me: 568.2 (MrH+) . Exanpl e 46

{ (3SR, 4RSy02010A6d70Bi chl or o- phenyl ) -4-[ (| Hi ndol - 5- yl net rgT)EPe@viogdo3am noj - p
yrrolidin-lyl}-( 4-methanesul fonyl - pi perazin-1-yl)-nmethanoneReducti ve

ani mati on according to general procedubp® Ill: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-I-yl]-

(4- et hanesul f onyl - pi perazi n- 1-yl)-net hano {XIl-3), - Al dehyde:

| H 1 ndol e- 5- car bal dehyde (commercial |y avajtdbte), ES-MS nie: 564.4 (MtH+)

. Exanpl e 47 %’b F

{(3SR, 4RS) - 3- ( 3, 4- Di chl or o- phen [ (\1NH-| dol - 6-yl net hyl ) - met hyl - am no] - p
r

yrrolidin-lyl}-( 4-nmethanesul fonyl -pr; azin-1-yl)-methanone Reductive

am nation according to general procedure I11: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-1-yl]-

(4- met hanesul f onyl - pi perazi n- 1-y|r)’> banone (XlI1-3), - Al dehyde:

| H- | ndol e- 6- car bal dehyde (com’rercioal/lI y avail able), ES-M5 me: 564.4 (M-H+)

. Exanple 48

(3SR, 4R®upBag Fadtidd alebohing tolpensgta) prée¢dude ¥t uor o- 4-tri f | uor onet hyl - benzyl ) - me

thyl - amPnlel]oiidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
5 - Amine: Morpholine (commercially available),

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

Example 53
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidine-1-carboxylic acid dimethylamide
Fo F
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Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- Carbamoyl chloride: N,N-dimethyl carbamoyl chloride (commercially available),

15 ES-MS m/e: 492.3 (M+H").

Example 54
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-ethanone



pyrrolidine-1-carboxylic acid (2-hydroxy-ethyl)-am deCoupling reaction

according to general procedure V: - Pyrrolidine internediate:
(3SR, 4RS)WB-20By06e3chl or o- phenyl ) -4-[ (3-fl uoro-4-trifl uecormeeévglob®aryl ) -
met hyl - am no] - pyrrolidine-I-carbonyl chloride (XIill-1), - Am ne:

2- Am no- et hanol (commercially avail abl-69, ES-MS mle: 508.2 (M+H+) . Exanple
49
(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fl uorngt4-trifl uoronet hyl - benzyl)-ne
t hyl -am no] - pyrrolidine-1-car bomEI i c aci d- Aydr oxy- propyl ) - am de

O

Coupling reaction according to ge pr re V. - Pyrrolidine
i ntermedi at e: \
(3SR, 4RS) - 3-( 3, 4- Di chl or o- phenyl ) - 4- [ “~fluoro-4-trifluoronethyl benzyl) -
met hyl - am no] - pyrrolidi ne-I-carbonyl oride (XIIl-1), - Amne:

3- Ami no-propan-1-ol (conmercially ava/ljl\\abl e), ES-M5 nle: 522.3 (MtH+)
Exanpl e 50

3SR, 4 Di chl | -4-trifl thyl -b ) -
Loor o kipfind R fgp s ch&fn%ral@fpf%ﬂ%%f juoro-4-trifiuoronethyl -benzyl)-me
(2- hydLoxyoBf R TP SIRGRURL 0D IERBEL bRy S PHCA G- GAMRAL

proceduré V. - Pyrrolidine |nterrre
(3SR, 4mﬂuﬁomthéll-bﬁ@yl)dndhplh@nylb)(VHHH()S fluoro-4-trifluoronethyl benzyl) -

N e SRR
ES-MS m/e: 463.2 (M+H ).

Example 55
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidine-1-carboxylic acid ethyl ester

F. F
cl F
by, F

cl \

. N

A

(@] @]

10 -

Coupling reaction according to general procedure II:

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-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,4SR)-4-(3,4-Dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-yl]-methyl-amino}-methyl)-2-fluoro-benzonitrile



ES-M5 mle: 522.3 (M+H+) . Exanple 51
| -(4-{ (3SR 4RS)-3-(3, 4-Di chl oro-phenyl)-4-[(3-fluoro-4-trifluoronethyl-benz
yl ) - met hywearmralee7opyr r ol i di ne-1 - car bonyl } - pi per azi n-| - ylptTaPhe@mon®3Coupl i ng

reaction according to general procedure V: - Pyrrolidine internediate:
(3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4-[ (-874 1 uoro-4-tri fl uor onet hyl benzyl) -
nmet hyl - am no] - pyrrolidine-I-carbonyl chloride (XIlI-1), - Am ne:

1- Pi perazin-1-yl-ethanone (comrercially avail/ble), ES-M5 nmfe: 575.3 (M-H+)
. Exanpl e 52 o
{(3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl )
et hyl -am no]- pyrrolidin-I-yl}-
according to general procedure V. - B
(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[{33fl uoro-4-trifluoronethyl benzyl) -
met hyl - am no] - pyrrolidi ne-I|-carbonyl chloride (XIII1-1), - Am ne: Morpholine
(comercially avail able), ES-M5 m e~ .2 (MtH+) . Exanple 53
(38R,4RS)-3-(3,4-[XchIoro-phenth;ﬁ;ﬂ(S-fluoro-4-trif|uoronethyl-benzyl)-ne
t hyl - am no] - pyrrolidine-l-carba%gllc aci d di met hyl am de

Reductive amination according to general procedure I11:
- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),
5 - Aldehyde: 2-Fluoro-4-formyl-benzonitrile (commercially available),
ES-MS m/e: 568.2 (M+H)).

Example 57
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-((R)-3-dimethylamino-pyrrolidin-1-yl)-methanone

Daggat
S

N
A
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: Dimethyl-(R)-pyrrolidin-3-yl-amine (commercially available),
15 ES-MS m/e: 561.1 (M+H").

Example 58
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-y1}-((S)-3-dimethylamino-pyrrolidin-1-yl)-methanone



Coupling reaction according to general procedure Il: - Pyrrolidine

i nt er nedi at e:

[ (3RS, 4SRyo0201(0@6470Bi chl or o- phenyl ) - pyrrol i di n-3-yl ] - ( 3- PCH@EPRE024064031
trifluoromethyl-benzyl)-nethyl-amne (VIII1-1), - Carbanmoyl chloride:

N, N- di net hyl carbanoyl chloride (comebp&ially available), ES-MS mle: 492.3
(M+H+) . Exanpl e 54

-{(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-ff
-nmet hyl am no] - pyrrolidin-1-yl}- e|hanoneCo,

oro-4-trifluoromnethyl -benzyl)
Ag reaction according to

general procedure Il: - Pyrrolidi nt er ate:

[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phen¥y Ql|o|n 3-yl]-(3-fluoro-4-
trifluoronethyl-benzyl)-nethyl-am ne™ I1-1), - Acid chloride: acetyl
chloride (commercially avail able), E% me: 463.2 (MrH+) . Exanple 55

(3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- [Jg fluoro-4-trifluoronethyl-benzyl)-ne
thyl -am no] - pyrrolidine-1-carb ocid ethyl ester Coupling reaction
according to general procedure fI: Pyrrolidi ne internedi ate:

[ (3RS, 4SR) -.4- ( 3, 4- Di chl or o- pheny] ) yrrolldln 3-yl]-(3-fluoro-4-
tr.f|u&%lﬁﬁ%gﬂacwwd%tpwmramrﬁeewVr-|) -"chl orof ormate: et hyl

chl orof. qu%hgm(a GRATRYG: Al (b SRQY{%')JSQ(@[@biChloro -phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
5 - Amine: Dimethyl-(S)-pyrrolidin-3-yl-amine (commercially available),
ES-MS m/e: 561.2 (M+H").

Example 59
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-((S)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone

Fo F

cl F
b, F
cl \
. N
N

AN
/S\\
O
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Coupling reaction according to general procedure II:

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- carbamoyl chloride: (S)-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride,

15 ES-MS m/e: 625.2 (M+H").

(S)-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride:

First step: To a stirred solution of commercially available (S)-3-methyl-piperazine-1-carboxylic
acid tert-butyl ester (2.38 g, 12 mmol) in CH,Cl, (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,Cl,. The combined organic
phases were dried on Na,SO4 and concentrated under vacuo. The crude product was dissolved in

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



ES-M5 me: 493.2 (MrH+) . Exanple 56
4- ({[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl ) - | - (4- et hanesul f onyl - pi perazi ne-1-ca

rbonyl ) - wo0 2010/060703 PCT/EP2009/064031
pyrrolidin-3-yl]-nmethyl-am no}-nethyl)-2-fluoro-benzonitril eReductive
ani mati on according to general procedup® Il1l: - Pyrrolidine internediate:

[ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- net hyl am no-pyrrolidin-I-yl]-
(4- met hadaswkionkd citPeaadissolved lQH 8] frainoadied Xith-ag) NaHCA); ¢ediil el = 8).

2- Fluoro4forrry|-benzon|trlle commrerci al | avallablez ES-MS me 568
( M+H+) E’X&"’r’i‘ﬂ jghageywas dried on NaySO,4 and concentrated under vacuo fo yield 0.83 g (39%) of

ég ﬁ?:?_ ggﬂg&-gﬁfl{aﬁes‘%ﬂ&ﬁbi-ﬁ{eﬂly@-%ﬁfya{zlne%s[a(l?ghft &HTHV@O&. trifluoronethyl-benzyl)-m

pyr r ol iSdtond sty Fro(« Ryred-sdiunen bf]beabtbrrioacpi;t iteikhidiomdthylicten@tiplarsgoe) Coadpining

di I edure V: - rro ne i nternediate:
Eggc Z?&Q%Saccob l'a%%wﬁq@ﬁ ¥ f/g 1”8(@?4%915 101 ¢ 1|1d8? oS I}y@- 2yl -
met hyl @ Nip d%ﬁ@ 83@%%‘4' m%ﬁg%h pyRERE 094 @l 1ol 4 fdnoly 1nm%§zﬁvsmL)

D net hyl - (R) - pyrro I di yl amne(com‘rermally avai | abl e
561. 1 (veiH+hour. Ekatepiperab@e was raised to RT, and stirring was continued over night. The

ég ﬁ? F 4RS%16(1 ph(asé évas Waglearv%tlpﬁe(gy(lr}ed ole( l%a ldj O&oncen 1r£1t|10fnI e \r;re?ctug %Ld % srllzyl )-m

pyrr ol icdigindtof! dﬂh;((@afaz,%tomm hyl)3é1a&t ®yo gqbz o)t k(S Wd-hebRinbameneCoupl i ng
reaction accor eneral procedure V:
10 rnethyl—plperazme 1-carbonyl chloride as a light yellow solid.

Example 60
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-((R)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone

Fo F

cl F
0 F
cl \
. N

15
Coupling reaction according to general procedure II:

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- carbamoyl chloride: (R)-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride,

20 ES-MS m/e: 625.2 (M+H").

(R)-4-Methanesulfonyl-3-methyl-piperazine-1-carbonyl chloride:

First step: To a stirred 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 Et;N (12.15 mL,
88 mmol) and methanesulfonyl chloride (5.09 mL, 66 mmol). Stirring was continued at RT

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

CH,Cl, (50 mL) and TFA (15 mL) was added. After 2 hours at RT, the volatiles were removed



- Pyrrolidine internediate:
(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl benzyl) -

met hyl - arwoapromgo1odl i di ne-| -carbonyl chloride (X I1-1), PCTAPRIVQ/064031
D nethyl -(S)-pyrrolidin-3-yl-amne (comrercially available), ES-M5 me:
561.2 (MtH+) . Exanple 59 -70-

{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl - allffﬂﬁﬁlacuo the crude was dissolved in CH,Cl, and washed with aq NaHCO; (until pH = 8).
pyrrolidin-l-y (S) - 4-net hanesul f anyl - 3- et hyl - pi per azi.n - met hanone

|
Coupl i g Pé%?@ﬂq MS%% Aechep Naz%éar?@fiapnﬁnaé@é mlﬂéermacua tOFBQ?lfiél écﬁ? (g"0) of
i nt t

[ (3rs, S8k Epapeguifny2amethytpiperazine as o Lght yellow ik /¢ yor o- -

trifl udcoomst sg: Tloeansztyﬂe)i-sn’mtiby bf aarborec gaitl ditrithlprometiayl kaenittiplodsend) de17 g,

S ul f | - bo hi d nme:
65h % oD ip T T D R T ¥ Py S50 AR SR RE AR <
chl ori (i'ﬁethylﬁhﬁe%mﬁé 8P76 JO Andtd1f £Rhys Rl d(q(m@i mm)%@ﬂzxc ag@lﬂ,@)ms%r

(S)-3-ne pi perazi ne<l -carboxyli¢ acid tert-butyl ester 7.
nmol ) |1ri10@HZEhezer@Q@ame) was ramd:thrTealaﬂsmdng)yfas dmmmuéd_om nnght Dl qrgmlq and

nmet hane quonyI L ). Stirring was co ued at RT
over i SpBi P e digarea 5Sos Chater iR vt ARk RN God 2.
The Coréhfdih@éﬂog% iSSORROAS/HEF B yklier] .90 gﬁ{? 5@0@?@) - ORGRIHGiafoRel-gnder
vacuo. The crude product was di ssol ved in 20 nL) and TFA (4 nL) was
addEl. magthdrpiperpming-§-carboryl chigredoasiadight gellopesadids enpvedunder vacuo, the
crude was dissolved in CH O and washed with ag. NaHCOs (until pH = 8).

Example 61
2-(4-tert-Butyl-phenoxy)-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino]-pyrrolidin-1-yl}-ethanone

Ci@ \N : FS\ fE
»
O(&o

15 \ad

Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- Carboxylic acid: (4-tert-Butyl-phenoxy)-acetic acid (commercially available),
20 ES-MS m/e: 611.2 (M+H").

Example 62
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-5-morpholin-4-yl-pentan-1-one



The organi c phase was dried on Na2SO and concentrated under vacuo to yield
0.83 g (39% of (s)-I-nethanesul fonyl-2-nethyl-piperazine as a light yellow
oi | . Secowd 28t08807030 a stirred sol ution of carbonic aci @Cairreéhbmsomet hyl
ester (triphosgene) (560 ng, 1.88 nmmol) in CH2A 2 (10 nlL) at -78 0C, was
added a solution of (S)-1 -nethanesul f-dhyl -2- met hyl - pi perazi ne (838 ny,
4.70 nmmol ) and pyridine (0.74 m., 9.4 nmmol) in CH2A 2 (10 nL) over 1 hour.
The tenperature was raised to RT, and stirri fwas conti nued over night.
The organi ¢ phase was washed w t ke H2O dri over Na2SO . Concentration
under vacuo and flash chromatograp (Si c/H 1:1) yielded 0.70 g
(62 %9 of (S)-4-nethanesulfonyl ©3-\ n¢t hm erazi ne-1-carbonyl chloride as
a light yellow solid. Exanple 60

{ (3SR, 4RS) - 3-( 3, 4- Di chl or o- phenyl ) - 4- 5 -fluoro-4-trifluoronethyl-benzyl)-m
et hyl - am no] -

pyrrolidin-1-yl}-((R)-4-methanesulfo 03- et hyl - pi perazin-1-yl)-nmet hanone
Coupling reaction according to general procedure Il: - Pyrrolidine

i ntermedi at e:

[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phen[y’l\)M pyrrolidin-3-yl]-(3-fluoro-4-
trifluoronethyl-benzyl)-nethyl-agine (VIII1-1), - carbanoyl chloride:

(R) - 4- Met hanesul f onyl - 3- et hyl - pi per azi ne-| -carbonyl chloride, ES- M nie:
625. 2 ((auplg rea¢tiR)n abcmstingatoegsoéhbprpbeddire lret hyl - pi per azi ne- 1-car bonyl

ol o | 0o RS Ria RS IS BRSBTS L BRlchR.

trifluoromethyl-benzyl)-methyl-amine (VIII-1),

5 - Carboxylic acid: 5-Morpholin-4-yl-pentanoic acid (described in J. Molecular Structure 2001,
560, p.261),
ES-MS m/e: 590.5 (M+H)).

Example 63
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl
10 )-methyl-amino]-pyrrolidin-1-yl}-(4-pyrimidin-2-yl-piperazin-1-yl)-methanone

Bagess
S

N

A

Sh
N N
Cr
=N
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),

15 - Amine: 2-Piperazin-1-yl-pyrimidine (commercially available),

ES-MS m/e: 611.5 (M+H").

Example 64
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-[4-(4-methoxy-phenyl)-piperazin-1-yl]-methanone



acid tert-butyl ester (8.78 g, 44 mol) in CH2C 2 (80 nL) at 0 OC were
added Et 3N (12.15 nL, 88 mmol) and net hanesul fonyl chloride (5.09 nL, 66
nmol ). Stworhrgewmws conti nued at RT overni ght, the reacPCOEPMO/Op®AEAT ed ont o
wat er and extracted with CH2CO 2. The conbi ned organi c phases were dried on
Na2SO and concentrated under vacuo. Thé2crude product was dissolved in
CH2A 2 (50 nm.) and TFA (15 nL) was added. After 2 hours at RT, the

vol atil es were renovedunder vacuo, the crude was di ssolved in CH O and

washed with aq. NaHCGOs (until pH = . The or irc phase was dried on Na2SO
and concentrated under vacuo to yi g% 63 ¢ of

(R) -1 - met hanesul f onyl - 2- et hyl - pi et ne \,@s alight yellow oil. Second
step: To a stirred solution of carbonic+a€id ditrichloronethyl ester
(triphosgene) (1.17 g, 3.95 nmol) in 2 (20 nL) at -78 0C, was added a
solution of (R)-1 -nethanesul fonyl-2- neghyl-piperazine (1.76 g, 9.9 nmol)

and pyridine (1.60 nL, 20 nmol ) in QHZ“GI q20 nmL) over 1 hour. The

tenperature was raised to RT, andSiNrTPing was continued over night. The
or gani ¢ phase was washed with @ dried over Na2SO . Concentration under

vacuo and flash chromat ogr aphyo 2, EtQAc/H, 1:1) yielded 1.70 g (71 %
thanesulfon l. - 3- et hy Q(P eZI ne- 1- carbonyl chloride as a
procedure

f
1 ghts JaPBie Easian ekl o B
2- (4 et @Ml AR S LGRS 4B DR LA onBhenlimnddnfiL vor o

4- tr|fluorom:3th¥r benzy hyl -amno]-pyrro idin-I- - et hanone upling
react i danzadkemethy gmw]gvﬁehélmeﬁrmmi ehlpride XIPld), ol i d| ne internedi at e:

[ (3RS, 4SR5 {34 A1 SR P AT PUE - 8lch Gy Salbrey, 311 uor o-4-
ES-MS m/e: 639.5 (M+H").

Example 65
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-(4-pyridin-2-yl-piperazin-1-yl)-methanone

F_ F
Cl E
0 F

cl \

N
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Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 1-Pyridin-2-yl-piperazine (commercially available),

15 ES-MS m/e: 610.5 (M+H").

Example 66
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-[4-(3-hydroxy-propyl)-piperazin-1-yl]-methanone



trifluoronethyl-benzyl)-nethyl-amne (VIII1-1), - Carboxylic acid:
(4-tert-Butyl - phenoxy)-acetic acid (comercially available), ES-M5s nfe: 6
11. 2 ( M+B¥D 20108601081 € 62 PCT/EP2009/064031

| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoromnethyl-benzyl)
-met hyl ami no] - pyrrolidin-Il-yl}-5-nmorphd i n-4-yl-pentan-1|-oneCoupling

reaction according to general procedure | : - Pyrrolidine internediate:

[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phenyl ) - pyrrolidi -yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-nmethyl-amne (VI ' Carboxylic acid:

5- Mor phol i n-4-yl - pent anoi ¢ aci d@rlbe . Mol ecular Structure 2001,
560, p.261), ES-M5 me: 590.5 ( e 63

{ (3SR 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4-4{B-f| uoro-4-trifl uoromethyl - benzyl
)-met hyl -am no] -pyrrolidin-I-yl}-(4- m di n- 2-yl - pi perazi n-1-yl)-met hanon
e Coupling reaction according to gener/@ procedure V: - Pyrrolidine

i nt er nedi at e: o

(3SR, 4RS) - 3-( 3, 4- Di chl or o- phenyl) N4\/U(3 fluoro-4-trifluoromethyl benzyl) -

met hyl - am no] - pyrrol i di ne- I-carbgnyl chloride (XIlI-1), - Am ne:

2-Pi perazin-l-yl-pyrimdine (c rcially available), ES-M5s mfe: 6 11.5
(MrH+) . o)

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),

5 - 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-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-methanone

Fo F

cl E

!

Ko
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Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 3-Piperazin-1-yl-ethan-1-ol (commercially available),

15 ES-MS m/e: 577.4 (M+H").

Example 68
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-(4-pyridin-4-yl-piperazin-1-yl)-methanone



Exanpl e 64
{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m

et hyl - amwo0]2010/060703 PCT/EP2009/064031
pyrrolidin-|-yl}-[4-(4-nmethoxy-phenyl)-piperazin-I-yl]-nmethanoneCoupling
reaction according to general proceduré4V: - Pyrrolidine internediate:

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl benzyl) -

met hyl - am no] - pyrrolidine-I-carbonyl chloride"(Xlll-1), - Am ne:

| - (4- Met hoxy- phenyl ) - pi perazi ne (eQnmerci al avai lable), ES-Ms nme: 639.5
(MtH+) . Exanpl e 65 F

{(3SR, 4RS) - 3- (3, 4- Di chl or o- pheny#7y~ (3\Nf LU0t o-4-trifl uoronethyl -benzyl)-m
et hyl -am no] - pyrrolidin-I-yl}-(4-pyridh-2-yl-pi perazin-I1-yl)-nmethanone
Coupling reaction according to gener alf:éﬂocedure V. - Pyrrolidine

i ntermedi at e:

(3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - ngl uoro-4-trifluoronethyl benzyl) -

met hyl - am no] - pyrrolidine-I-car J\/ghl oride (XIII-1), - Am ne:

| - Pyridin-2-yl-piperazi ne (cow@& ally available), ES-M5 nmfe: 610.5 (MrH+)
. Exanpl e 66

ég ﬁ?ﬁ AtRS Il 1(eact10nDellccord0ng topg%ngr Br-oéle-({u(regvt luoro-4-trifluoronethyl -benzyl)-m

pyrrol i- dlyﬁ'olldmla }m[:ﬁne(di?amxelsmqkspeo(pw D)1thd@6rpazmy1) h-{§3-fnsvethamoescadpyl ng
reacti on according to_general procedure Par rolidine internediate:

( 3SR, 4Reyzyl)-pugthyl- M]WDBW@WI'%I@I{Y thPIl@R) kl}.ri f1 uor omet hyl benzyl ) -
5 - Amine: 1-Pyridin-4-yl-piperazine (commercially available),

ES-MS m/e: 610.5 (M+H).

Example 69
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-y1}-(2,3,5,6-tetrahydro-[1,2'|bipyrazinyl-4-yl)-methanone

F_ F
Cl E
0 F

cl \

N
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Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 3,4,5,6-Tetrahydro-2H-[1,2"Tbipyrazinyl (commercially available),
15 ES-MS m/e: 611.2 (M+H").

Example 70
2-(4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidine-1-carbonyl}-piperazin-1-yl)-benzonitrile



met hyl - am no] - pyrrolidi ne-I-carbonyl chloride (XIIl-1), - Am ne:
3-Pi perazin-1-yl-propan-1-ol (comercially available), ES-M5 nfe: 591.5
(MtHE) . ERan/so B3 PCT/EP2009/064031
{ (3SR 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- [(3 fluoro-4-trifluoronethyl-benzyl)-m
et hyl - am no] -
pyrrolidin-1-yl}-[4-(2-hydroxy-ethyl)- plpera2|n | -yl ]-nmet hanone Coupli ng
reaction according to general procedure V: - rolidine internediate:
(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl ) e4-[ (3-fl ug 4-trifluoromethyl benzyl) -
nethyl-anino]-pyrrolidine-I-carﬁ;g%E;ghlori XI11-1), - Am ne:
3-Piperazin-I-yI-ethan-I-oI (co ¢||¥ al |l able), ES-M5 nfe: 577.4
(MtH+) . Exanpl e 68 -
{ (3SR 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- | fluoro-4-trifluoronethyl-benzyl)-m
et hyl - am no]
pyrrolidin- I-yI}-(4-pyr|d|n-4-y|-pwﬁéwégbn-l-yI)-nEthanonerupI|ng reaction
according to general procedure&:;E;;Eerolidine i nt er nedi at e:

r

(3SR, 4RS) - 3-( 3, 4- Di chl oro- phen 4-[(3-fluoro-4-trifluoronethyl benzyl) -

met hyl - am no] - pyrrolidine-I-ca chloride (XIl1I-1), - Am ne:

| -Pyridin-4-yl-piperazine (commercially available), ES-M5s me: 610.5 (MH+)
Exam@toipfdg reaction according to general procedure V:

- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
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-{(3S,4R)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

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

F_ F
Cl E
0 F

cl \

N

N N
| A
K;Q\
X

10 N
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 2-Piperazin-1-yl-nicotinonitrile (commercially available),

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

Example 72
4-(4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidine-1-carbonyl}-piperazin-1-yl)-benzonitrile



{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl - am no] -
pyrrol i diwel2e1/dee102, 3, 5, 6-t etrahydro-[ 1, 2' ] bi pyrazi nyl - 2CFIEP20mt0b@abne

Coupling reaction according to general procedure V: - Pyrrolidine

i nternedi at e: -76-

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl benzyl) -
met hyl - am no] - pyrrolidine-l-carbonyl chloride (f1-1), - Am ne:

3,4,5, 6-Tetrahydro-2H [I 2' ] bi pyr aza nyI (co nal |y avail able), ES-Ms
me: 6 11.2 (MrH+) . npl e 70

2-(4-{ (3SR 4RS) - 3- (34 D|chloro pﬁ 4\,5 Iuoro4tr|fluororrethyl benz
yl) - met hyl am no] - L_)g
pyrrolidine-I|-carbonyl}-piperazin-I-yl) nzonitril eCoupling reaction
according to general procedure V: - Pyrrolidine internediate:

(3SR, 4RS) - 3- ( 3, 4- Di chl or o- phenyl ) - 4- aloro-4-trifluoronet hyl benzyl) -

met hyl - am no] - pyrrol i di ne-I|-carbog Nghjloride (XIrr-1), - Amne:
2- Pi perazin-I-yl- benzonitrilerci ally available), ES-M5 nfe: 634.2
(MtH+) . Exanmple 71 NZ

2-(4-{(3S,4R) -3-(3, 4-Di chl or b- phenyl) 4-[(3-fluoro-4-trifluoromethyl-benzyl

) - met h)d@@hﬁlg)}eacwaf&bt(ﬁhg\@ den&al fobydule Wt perazin-1-yl)-nicotinonitrile
Coupling reaction according to general procedure V: - Pyrrolidine
i nt er mediygpldine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4- [(3-fluoro-4-trifluoromethyl-

(3SR, ARl 3y fnde§1-PhnGild] Py Ao RAGEN L dai Byt Bilb i@ taf,r 1 T uoromet hyl benzyl) -
5 - Amine: 4-Piperazin-1-yl-benzonitrile (commercially available),

ES-MS m/e: 634.2 (M+H").

Example 73
6-(4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

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

o
S

N

(\ N/go
NN
o
10 NZ

Coupling reaction according to general procedure V:

- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-

benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),

- Amine: 6-Piperazin-1-yl-nicotinonitrile (commercially available),

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

Example 74
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-[4-(3-dimethylamino-propyl)-piperazin-1-yl]-methanone



met hyl - am no] - pyrrolidi ne-I-carbonyl chloride (XIIl-1), - Am ne:
2-Piperazin-l-yl-nicotinonitrile (commercially available), ES-Ms me: 635.2
(MtHE) . ERan/so702 PCT/EP2009/064031

4-(4-{ (3SR 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl -benz
yl ) - met hyl am no] - -77-
pyrrolidine-I|-carbonyl}-piperazin-|-yl)-benzonitrileCoupling reaction

according to general procedure V: - Pyrrolidinégymnternediate:
(3SR, 4RS) - 3-( 3, 4-Di chl oro- phenyl ) - 4aJ (3-f | uor > rifluoronet hyl benzyl) -
met hyl - am no] - pyrrol i di ne-| -carbom orid Al-1), - Am ne:
4- Pi perazin-1-yl-benzonitrile (co /al I\y vai l able), ES-M5 nfe: 634.2
(MtH+) . Exanple 73
6- (4-{ (3SR 4RS) - 3-(3, 4-Di chl oro- phenyl )&4>[ (3-fluoro-4-trifluoronethyl-benz
yl ) -nmet hyl am no] - pyrrolidine-|-carbonyl }-piperazin-l-yl)-nicotinonitrile
Coupl i ng reaction accordi ng to| generfa’f\ racedure V. - Pyrrolidine

N

i nternedi at e: _N

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenym{ [ (3-fluoro-4-trifluoronethyl benzyl) -
et hy| -Ganipliog rqaytioroddcdidig: fo-geaerabmytedund Ot i de (XI11-1), - Am ne:
OB R SO DA IS S TR e YRS o AR L 6352
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
5 - Amine: Dimethyl-(3-piperazin-1-yl-propyl)-amine (commercially available),

ES-MS m/e: 618.2 (M+H).

Example 75
{(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

Fo F

10 |
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: Dimethyl-(2-piperazin-1-yl-ethyl)-amine (commercially available),

15 ES-MS m/e: 604.2(M+H").

Example 76
4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidine-1-carbonyl}-piperazine-1-sulfonic acid dimethylamide



{(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl - am no] -
pyrrol i diweol2e1deeiod- ( 3- di net hyl am no- propyl ) - pi per azi n- PCyIEP20m0b@a0DNE Coupl

ing reaction according to general procedure V: - Pyrrolidine internediate:
(3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4-[ (-384 1 uoro-4-trifl uor onet hyl benzyl) -
nmet hyl - am no] - pyrrolidine-I-carbonyl chloride (XIlI-1), - Am ne:

Di net hyl - (3- pi perazi n-1| -yl -propyl)-amne (co
me: 618.2 (MrH+) . Exanple 75 cl
{ (3SR 4RS) - 3- (3, 4-Di chl oro-phenyl)- (3-fl
et hyl - ani no] - \
pyrrolidin-1-yl}-[4-(2-dinethylam no-ethyl)-piperazin-Il-yl]-methanone
Coupling reaction according to gener alt:gocedure V. - Pyrrolidine

i ntermedi at e:

(3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - J\/gf:ij“bl uoro-4-trifluoronethyl benzyl) -

cially available), ES-M

4-trifluoromethyl -benzyl)-m

net hyl - am no] - pyrrolidine- I-carb‘brly hloride (XIII-1), - Am ne:
D net hyl - (2- pi perazin-1-yl -et th a\oam ne (commercially avail able), ES-Ms
me: 604.2(M+H+) . Exanple 76

4- {(38% 4R§1)(lﬁrea<(:tldnau chl or o- gera {14(73 fluoro-4-trifluoronethyl-benzyl)

met hyla Clco%im fo gecar pi perazine-l-sulfonic acid

dl met hy|P@f[’fbd&iﬁ@lﬂ{ibﬂnﬁ@hd’t@E(QSRGRS@-@C(G[@DMIdr@-pQQIQﬂ)’ al[(Ppflese dutrEludiomethyl-
Pyrrolidine intermedi a

(3SR, 4Rsyzy3)-mgthyl WW]WDBW@WMMW{Y{ chlerideedIl).r i f | uor onet hyl benzyl ) -
met hyl - adt, el PlBé(IraEBL- 1M nle SR a%myla%BQ Eéo(?rﬁnérxﬂal& alfallable),

ES-MS m/e: 642.2 (M+H").

Example 77
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-[4-(6-methoxy-pyridin-2-yl)-piperazin-1-yl]-methanone

10 -
Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 1-(6-Methoxy-pyridin-2-yl)-piperazine (commercially available),
15 ES-MS m/e: 640.2 (M+H").

Example 78
4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidine-1-carbonyl}-piperazine-1-carboxylic acid diethylamide



- Amine: Piperazine-1 -sulfonic acid dinmethylamde (comrercially

available), ES-Ms me: 642.2 (MtH+) . Exanple 77

{ (3SR, 4RSy02010A6d70Bi chl or o- phenyl )-4-[ (3-fl uoro-4-trifl eormeeetapbsobenzyl ) - m
et hyl -am no] -
pyrrolidin-I-yl}-[4-(6-methoxy-pyridir72yl)-piperazin-1-yl]-nethanone
Coupling reaction according to general procedure V: - Pyrrolidine

i ntermedi at e: N

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl ) €4-[ (3-fl ug
met hyl - am no] - pyrrolidi ne-|-carbony hl or
| - (6- Met hoxy- pyridin-2-yl)-pi per@zi a(ch
640.2 (M+H+) . Exanple 78 K
4-{ (3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl ) - -J 3-fluoro-4-trifluoromnethyl-benzyl)
-nmet hyl am no] - pyrr<)Ilidine-I|-carbonyl }} pi perazi ne-I-carboxylic acid

di et hyl am deCoupl i ng reaction acconFn 0 general procedure V. -
Pyrrolidine internedi ate:

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl?fﬁ [ (3-fluoro-4-trifluoronethyl benzyl) -

met hyl - am no] - pyrrol i di ne- I-ca\bOﬁyr chloride (XII1-1), - Am ne:
Plperaggperl ca”$%¥c%;&m9qbd g&%fm%c 9‘(connerC|aIIy avai l able), ES- M5
3I (4- {(g@lﬁoﬂﬁi& idendsddet 1 (8 BR ARSH Bh@ Y Djchibr (pBeiy MO B-Audroifirifibaseithyll - benz
yl) - met egzy?)mmggl]yl amino]-pyrrolidine-1-carbonyl chloride (XIII-1),

4-trifluoromethyl benzyl) -
XI11-1), - Amne:
ercially available), ES-M5s me:

5 - Amine: Piperazine-1-carboxylic acid diethylamide (commercially available),

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

Example 79
3-(4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidine-1-carbonyl}-piperazin-1-yl)-propionitrile

@f:?

/&
h
) N
10 N

Coupling reaction according to general procedure V:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carbonyl chloride (XIII-1),
- Amine: 3-Piperazin-1-yl-propionitrile (commercially available),

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

Example 80
{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-(4-hydroxy-3,4,5,6-tetrahydro-2H-[4,4'|bipyridinyl-1-yl)-methanone



pyrrolidine-I-carbonyl}-piperazin-l-yl)-propionitrile Coupling reaction

according to general procedure V: - Pyrrolidine internediate:
(3SR, 4RS)WB-20By06e3chl or o- phenyl ) -4-[ (3-fl uoro-4-trifl uecormeeévglob®aryl ) -
met hyl - am no] - pyrrolidine-I-carbonyl chloride (XIill-1), - Am ne:

3-Piperazin-l-yl-propionitrile (conmer-80ally available), ES-M5 nfe: 580.3
(M+H+) . Exanpl e 80

{ (3SR, 4RS) - 3-( 3, 4-Di chl oro- phenyl )-4-[ (3-fl udgp
et hyl - am no] - cl
pyrrolidin-1-yl}-(4-hydroxy-3, 4, Sﬁ,@etrah 2H-[4, 4 ]bipyridinyl-1-yl)-m
et hanoneCoupl i ng reaction accor di (o] @,@nrl procedure V. - Pyrrolidine

i ntermedi at e:

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl ) -4-[{3>fl uoro-4-trifl uoronethyl benzyl) -

met hyl - am no] - pyrrolidi ne-I-carbonyl chloride (XIIl-1), - Am ne:
2,3,5,6-Tetrahydro-1H[4,4"]bipyri *dl-ol (commrercially avail able),

ES-M5 me: 625.2 (M-H+) . Exanpl
{ (3SR, 4RS) - 3- (4- Chl or o- 3- fluoro

4-trifluoronethyl -benzyl)-m

enyl)-4-[(3-fluoro-4-trifluoronethyl-benz

yl) - met hyl am no] - /

pyrrolidin-I-yl}-(4-nmethanesul fﬁnyl pi perazi n-1-yl)-nmet hanone Coupli ng
react i @y ﬁﬁg)fe(dbtrtgl 4 Ro RN en@ﬁp%@gwu@ew - Pyrrolidine internediate:
[(3RS 4SR? (4-Chl oro-3-11 uor o- phe

yrrolidin-3-yl]-(3-fluoro-
CEr T o ToidRyICIsa) SRR o HB )y --1C-Hudro i luoromethyl-
benzyl)-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-Chloro-3-fluoro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone

FOF
cl F
) S
.
»
(\N/go
C{\S/N\)

/\\
@]
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Coupling reaction according to general procedure II:

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

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

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

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

Example 82
{(3SR,4RS)-3-(4-Chloro-3-fluoro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino|-pyrrolidin-1-yl}-(4-methanesulfonyl-[1,4]diazepan-1-yl)-methanone



- carbanmoyl chloride: 4-nmethanesul fonyl -piperazi ne-I|-carbonyl chloride
(described herein above in the internediate part), ES-M5S mle: 594.7 ( MtH+)

. Exanpl ewB82010/060703 PCT/EP2009/064031

{(3SR, 4RS) - 3- (4- Chl oro- 3-f | uor o- phenyl) 4-[1(3-fluoro-4-trifluoronethyl-benz
yl) - et hyl am no] -

pyrrolidin-I-yl}-(4-nmethanesul fonyl-[I ,4] di azepan-1-yl) - nmet hanoneCoupl i ng
reaction according to general procedure I1: Pyrrolidine internedi ate:

[ (3RS, 4SR) - 4- (4- Chl or o- 3-fl uor o- p%e_nyl ) - py Fdi n-3-yl]-(3-fluoro-

i

4-trifluoronethyl -benzyl)-nethyl - e (Vi ¥, - carbanoyl chloride:

4- Met hanesul fonyl -1, 4] di azepané- ar bkp,n chloride (this conpound was
prepared from | - Mt hanesul fonyl -1, 4]"dazepane usi ng the same procedure as
for the preparation of 4-methanesulf - pi perazi ne- 1-carbonyl chloride),
ES-M5 me: 625.2 (MrH+) . Exanple 83

{(3SR 4RS) - 3- (3, 4- Di chl or o- phenyl ) - erﬁet hyl - (4-trifl uoronethyl -benzyl)-am
nol - pyrrolidin-I-yl}-(4-nmethanesyl f gnyl - pi perazi n-1-yl)-net hanone
Reductive am nation according t%vs’gener al procedure Ill: - Pyrrolidine

i ntermedi at e:

(4= mot HABU0H FORA o] éfOﬁ%{m%ﬂﬁLZ”} X175 A denyde:
4-Tri - wgtQIBinb Yhtcdesd7ad - JeIRSIES K Fonaehidral L frud¥ dhb@h)-pyrrolidin-3-yl]-(3-fluoro-
4-trifluoromethyl-benzyl)-methyl-amine (VIII-2),
5 - carbamoyl chloride: 4-Methanesulfonyl-[1,4]diazepane-1-carbonyl 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 {(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino|-

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

F
)
N
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Reductive amination according to general procedure I11:

- Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
15  (4-methanesulfonyl-piperazin-1-yl)-methanone (XII-3),

- Aldehyde: 4-Trifluoromethyl-benzaldehyde (commercially available),

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

Example 84
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino|-
20 pyrrolidin-1-yl}-5-morpholin-4-yl-pentan-1-one



ES-M5 mle: 592.8 (M+H+) . Exanple 84
| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[nmet hyl -(4-trifl uoronethyl -benzyl)-a
m no] - pywoabiudieoroB- yl } - 5- nor phol i n-4-yl - pent an- | - oneCorpiriE®PgomeemBi on

according to general procedure | : - Pyrrolidine internediate:
[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl ) - pyr-8®1 i di n- 3-yl ] - net hyl - (4-
trifluoronethyl-benzyl)-amne (M11-3), - Carboxylic acid:

5- Mor phol i n-4-yl -pentanoic acid (described i . Mol ecul ar Structure 2001,
560, p.261), ES-M5 me: 573.7 (Metht) . Exappke'r85
5-Anino-I-{(38R,4RS)-3-(3,4-dichLﬁ(?}phen -[(3-fluoro-4-trifluoronethyl
-benzyl)- nethyl -am no]-pyrroli @i 'ylhr nt an-1-one Nucl eophilic
substitution reaction according to geépefal procedure VII: - Pyrrolidine
internedi ate: 5-Brono-I|-{(3SR, 4RS) - 3-{ 3} 4-di chl or o- phenyl ) -4-[(3-fl uoro- 4-
trifluoronethyl-benzyl)-methyl-amno]-pyrrolidin- 1-yl} -pentan- 1-one
(XV-1), - Am ne: agqueous ammmonia (co ocially available), ES-M5s me: 519.9
(MtH+) . Exanpl e 86
| -{ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl )-4-[(3-fluoro-4-trifluoronethyl-benz

N

N

Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-
trifluoromethyl-benzyl)-amine (VIII-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-trifluoromethyl-benzyl)-
10 methyl-amino]-pyrrolidin-1-yl}-pentan-1-one

o
S

N

o]

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-yl}-pentan-1-one (XV-1),

15 - Amine: aqueous ammonia (commercially available),

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

Example 86
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benz

y)-methyl-amino]-pyrrolidin-1-yl}-5-methylamino-pentan-1-one



yl)-nmethyl -am no] -pyrrolidin-I-yl}-5-nethylam no-pentan-I-oneNucl eophilic
substitution reaction according to general procedure VII: - Pyrrolidine
i nt er medivasiDen1BeBroeno- | - { (3SR, 4RS) - 3- ( 3, 4- di chl or o- phenpCrAaEP2¢008640BLU0Or 0O- 4-
trifluoromethyl-benzyl)-nethyl-amno]-pyrrolidin- 1-yl} -pentan- 1-one
(XV-1), - Amine: nethyl amne (THF sol-834 on) (commercially avail able),
ES-NB me: 533.8 (MrH+) . Exanple 87

-{ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4- [ ( 3- fi\bro-4-trifl uoronet hyl - benzyl )
-nethylanlno] pyrrolidin-|-yl}-5b; dlnethyl. o- pent an-1 -one Nucl eophilic
substitution reaction accordi ng tg general oeedure VII: - Pyrrolidine
i nternmedi ate: 5-Brono-I|-{(3SR 4R (3\4-o|chloro-phenyl)-4-[(3-f|uoro-4-
trifluoronethyl-benzyl)-nethyl - anlnﬁk;ﬁerolidin- 1-yl} -pentan- 1-one
(XV-1), - Anine: di met hyl -am ne (co ially available), ES-M5 me: 547.9
(MtH+) . Exanpl e 88
| -{(3SR 4RS) - 3- (3, 4-Di chl or o- phenyl ) 45p(3-fl uoro-4-trifluoronethyl - benzyl)
-nmet hyl am no] - pyrrolidin-I-yl}-5-piperazin-I-yl-pentan-I|-oneNucl eophilic
substitution reaction according to jgeneral procedure VII: - Pyrrolidine
i nt ermedi ate: 5-Brono-1-{(3SR, 4RS)\3- (3, 4-di chl or o- phenyl ) -4-[ (3-fl uor o- 4-
trifluoromethyl-benzyl)-methyl-amno]-pyrrolidin- 1-yl} -pentan- 1-one

(Xv-1) ’Ndcle%ghlrlllec ‘subRGEAZ DG oh &R0 ME & lgleﬁ/erﬁ\f)%cleggge%fl:

- Pyrrolidine 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),
5 - Amine: methyl amine (THF solution) (commercially available),

ES-MS m/e: 533.8 (M+H)).

Example 87
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-5-dimethylamino-pentan-1-one

F_ F
cl E
0 F

cl \

N

10 |

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-yl}-pentan-1-one (XV-1),

- Amine: dimethyl-amine (commercially available),

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

Example 88
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-S-piperazin-1-yl-pentan-1-one



ES-M5 mle: 588.8 (M+H+) . Exanple 89

| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl amwoaptro/geyrosol i di n-1 -yl }-5-(4- et hyl - pi per azi n- | Pgir)EPR@Ie4931 - one
Nucl eophi l i ¢ substitution reaction according to general procedure VII: -
Pyrrolidine internedi ate: -84-
5-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl or o- phenyl )-4-[ (3-fl uoro-4-
trifluoromnethyl-benzyl)-nethyl-am no]-pyrrol Fidifn- 1-yl} -pentan- 1-one
(XV-1), - Amne: 1-Methyl-piperazine (co |1y avail able), ES-M5 nie:

602. 8( MkH+) . Exanpl e 90 W@ ;

4- (5-{ (3SR, 4RS) - 3- (3, 4-Di chl or o¢ _I)ﬁﬂ- -fluoro-4-trifluoronethyl-benz
yl)-nmet hyl am no] - pyrrolidin-I-yl}-5-"gx6-pentyl)-piperazine-I-sulfonic acid
di met hyl am de Nucl eophilic substituti reaction according to general

procedure VII: - Pyrrolidine internedigte:

5-Brono-1-{(3SR, 4RS) - 3-( 3, 4-di chl or o- nyl)-4-[(3-fluoro-4-
trifluoronethyl-benzyl)-nethyl-am ng}-pyrrolidin- 1-yl} -pentan- 1-one
(XV-1), - Amne: Piperazine-1 -sulfonic acid dinethylamde (conmercially
avai lable), ES-M5s nme: 695.8 ( . Exanple 91
I-{(3SR,4RS)-3-(3,4-EichIoro-phenyl)-4-[(3-fluoro-4-trif|uoronethyl-benzyl)
-nmet hyl am no] - pyrrolidin-1-yl}-5-imdazol-1-yl-pentan-I|-one

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-yl}-pentan-1-one (XV-1),

5 - Amine: Piperazine (commercially available),

ES-MS m/e: 588.8 (M+H)).

Example 89
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-5-(4-methyl-piperazin-1-yl)-pentan-1-one

10 d

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-yl}-pentan-1-one (XV-1),

- Amine: 1-Methyl-piperazine (commercially available),

15 ES-MS m/e: 602.8(M+H").



Nucl eophi lic substitution reaction according to general procedure VII: -
Pyrrolidine internediate:

5- Br ono- IWO(28HR6ERS) - 3- ( 3, 4- di chl or o- phenyl ) - 4-[ ( 3- f | uOPCTAP2009/064031
trifluoromnethyl-benzyl)-nethyl-amno]-pyrrolidin- 1-yl} -pentan- 1-one
(XV-1), - Amine: |HImdazole (comercBa |y avail able), ES-M5 me: 570.6
(MtH+) . Exanpl e 92

I-{(SSR 4RS) - 3- (3 4-Di chl or o- phenylﬂmﬁnﬁk3mfluoro 4 trifluoronethyl benz
yl)-meth I-anln yrrolldln | -yl}-5-pyrrolidin-I-yl-pentan-I-o

Nucl eop G- SRR, Mlﬁ@ﬁ&-pbwﬂb‘éﬂﬁjﬂwwﬁtgﬂnwetbylowﬂm)énvhyl- -
i di
o by om- | - (YR REENERE L )-SroxppentyDepiperyane; -sylfonie acid diethylamide

trifluoromethyl-benzyl)-nethyl-am no] - pyrrolldl F1- yI} - pentan- 1-one

(XV-1), - Amne: pyrrolidine (comercially a le), ES-M5S me: 573.7
(M+H+) . Exanpl e 93

(3SR, 4RS) - 3- (3, 4- Di chl or o- pheny! ) “4-Y\L3- f Nuof 0= 4-t ri f | uor omet hyl - benzyl ) - me
t hyl -am no] - pyrrolidine-1-carboxylic agid 3-di met hyl anmi no- propyl ester

Nucl eophilic substitution reaction accokdlng to general procedure VIII: -
Pyrrolidine internediate:
(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl ) -4-[ (3<fTauor o-4-trifl uoronet hyl benzyl) -
met hyl - am no] - pyrrolidine-I-carboxylic acid 3-chloro-propyl ester (Xvi-1I),
- Amine: dinmethyl-amne (commerciallyjavailable), ES-M5 nmle: 550.3 (M+-H+)

N

0
\T)\S\%NJ
5 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-yl}-pentan-1-one (XV-1),
- Amine: Piperazine-1-sulfonic acid dimethylamide (commercially available),

ES-MS m/e: 695.8 (M+H)).

10 Example 91
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-5-imidazol-1-yl-pentan-1-one

@fﬁ

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-
trifluoromethyl-benzyl)-methyl-amino]-pyrrolidin-1-yl}-pentan-1-one (XV-1),

- Amine: 1H-Imidazole (commercially available),



Exanpl e 94
(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)

- met hyl - awDrzojo/qe9T080l | di ne-| - carboxylic acid 3-norphol i RCAEPRoPLPY est er
Nucl eophi lic substitution reaction according to general procedure VIII: -
Pyrrolidine internedi ate: -86-

(3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl benzyl) -
et hy| -ESYMSoh/p$70.6l(MHHIR- | - car boxyl i c acid 3-chloro-propyl ester (XVI-1),
- Amine: norpholine (commercially available), ES-M5 me: 591.8 (MtH+)
Exanpl e 95

| - { (3SR 4RS) - 3- (3, 4- Di chl or o- pheny! ¥Xample2¢ | yor 0- 4-tri f 1 uor onet hyl - benzyl )
- met hyl am no] . r b dndd bty - YAy LGN &M q e - = i o upling
reaction accoIr éﬁgﬁg ’%s)gjegse’lr‘ yk%l? gocggﬁlpgj ? [:% ?hgy&r r g{i?lc]iélmr?gn eiQIrll gl‘r?e nl!EQSI at e:

[ (3RS, 4SR) - 4- ( 3 yi)-bethyl-aminghpynryblidipyk-yHi5-pymeBdipl-1-y[-perthndr-onel -
trifluoronethyl-benzyl)-nethyl-amne (VIII-1),+ Carboxylic acid:

6- Ox0- 6- pyri di n-2-yl -hexanoi ¢ acid (Journal fXier Praktisher Chenmi e, 1966,
34, 272), ES-MB nVe: 610.1 (M-H+\.__Exanpl
| -{ (3SR, 4RS) - 3- (3, 4- Di chl or o- phg 4-{(3
-nmet hyl am no] - pyrrolidin-I-yl}-6- 7?%@

N

u5ro-4-trif|uoronethyl-benzyl)
xy- phenyl) - hexane-1, 6- di one

o]

: O

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-yl}-pentan-1-one (XV-1),

- Amine: pyrrolidine (commercially available),

10 ES-MS m/e: 573.7 (M+H").

Example 93
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidine-1-carboxylic acid 3-dimethylamino-propyl ester

Ragees
S

N

J

N
l

15 Nucleophilic substitution reaction according to general procedure VIII:
- Pyrrolidine intermediate: (3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carboxylic acid 3-chloro-propyl ester (XVI-1),

- Amine: dimethyl-amine (commercially available),



Coupling reaction according to general procedure |I : - Pyrrolidine
i nt er nedi at e:
[ (3RS, 4SRyo0201(0@6470Bi chl or o- phenyl ) - pyrrol i di n-3-yl ] - ( 3- PCH@EPRE024064031
trifluoromethyl-benzyl)-nethyl-amne (VIII1-1), - Carboxylic acid:
6- (4- Met hoxy- phenyl ) - 6- oxo- hexanoi ¢ acRé (comercially avail able), ES-M
me: 6 11.2 (MtH+) . Exanple 97
- { (3SRHARS) mB- £50.3(Mi+¢hih.or o- phenyl ) - 4-[ (3-fl uoro-4-trifluoronethyl -benzyl)
met hyl am no] - pyrrolidin-I-yl}-6-thiophen-2-yl-hexane-I|, 6-di one Coupling
eaction according to general procedure | : - Pyrrolidine internedi ate:
(3RS, 4SR) - 4- (3, 4- Di chl or o- phenyl ) - B¥amRY%i n- 3-yI |- (3-f1 uor o- 4-
»

I

r

[

trifluoronmet R 3, 45310l r A Fh &5y 1- Y[ (3-1hd -.4.?31‘199\% lifiyP6dikyl

b- Oxo- b-t hi op en"%ﬁ{%&anol?%l gc%&?}&%n%r c#a‘iol y avall a Al e3/, I%I(Siyle/s m e:
587. 1 ( M+H+) -methxbapin®] 48 rrolidine-1-carboxylic acid 3-morpholin-4-yl-propyl ester

6- { (3SR, 4RS) - 3- (3, 4-Di chl oro- phenyl )-4-[(3-ffu@ro-4-trifluoronethyl -benz
yl)-nmet hyl -am no] - pyrrolidin-I-yl}-6-0xo-hex ic acid am de Coupling

reaction according to general procedure | Pyrrolidine internediate:
[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phen}g%rrql [ -§-y| ]-(3-fluoro-4-
trifluoronethyl-benzyl)-nethyl-am e~ (VW+-1), - Carboxylic acid:

5- Car banoyl - pent anoi ¢ aci d (comrer ci a(rﬁ avai l abl e),

N

Nucleophilic substitution reaction according to general procedure VIII:

- Pyrrolidine intermediate: (3SR,4RS)-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+H").

Example 95
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-6-pyridin-2-yl-hexane-1,6-dione

15 Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),



ES-M5 me: 548.2 (M+H+) . Exanple 99
| -{(3S,4R)-3-(3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl - amwo]20100p01081 | di n-1| -yl } - 5- met hoxy- pent an-1 - one CeaplEP2@90e8G8t | On

according to general procedure | : - Pyrrolidine internediate:
[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl ) - pyr-8B& i di n-3-yl ]-(3-fl uoro-4-
trifluoronethyl-benzyl)-nmethyl-amne (MII-1), - Carboxylic acid:

5- Met hf:)(yrflﬁgg@lia A6id C6-@Xodh-p gadiner gii ladxhioia et (R fude BradishdreCheBBd8,. 1D66Mek)
. Exanple 1
5- (4- CAI78ko- phenyl ) -1 - { (3SR, 4RS) - 3- (3, 4- di chl or o- phenyl ) - 4-[ (3-fl uoro-4-tri

quororﬁtmglgpengyé) Mq:(ﬁzyl am no] -pyrrolidin-1-yl}-pentan-I-one Coupling
reacti on according to general procedure | : - Pyrrolldl ne intermnedi ate:

[ (3RS, 4SR) - 4- (3, 4-Di chl or o- phenyl ) -pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-net hyl - an néxaqplel96l ), - Carboxylic acid:

2 L% O of 0eReIL) s PERUBARC, SR SUTRLSL WinGU A RY S an AT S
4- {(33R 4RS) - 3- (%nﬂn@-@kﬂrl@ﬁd}nmﬁ 36-04- ﬁe[l{éiyfﬂﬂéﬁfvg -Hexhnd-1oLppRaret hyl - benZyl)

-met hyl am no] - pyrroli N- di met hyl - - 0X0- but yr anm de

@fﬁ

Coupling reaction according to general procedure I:

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
10 trifluoromethyl-benzyl)-methyl-amine (VIII-1),

- Carboxylic acid: 6-(4-Methoxy-phenyl)-6-oxo-hexanoic acid (commercially available),

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

Example 97
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
15 amino]-pyrrolidin-1-yl}-6-thiophen-2-yl-hexane-1,6-dione

/|
o)
Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),



Coupling reaction according to general procedure |I : - Pyrrolidine

i nt er nedi at e:

[ (3RS, 4SRyo0201(0@6470Bi chl or o- phenyl ) - pyrrol i di n-3-yl ] - ( 3- PCH@EPRE024064031
trifluoromethyl-benzyl)-nethyl-amne (VIII1-1), - Carboxylic acid:

N, N- Di net hyl -succi nami ¢ acid (commerci-894y available), ES-M5 nmle: 548.2
(M+H+) . Exanpl e 102

6- { ( 3SR &RR)xyBe 6Sd46-Dxod-tHiephehanyll hexdndi€ deifl [ ¢odi@erdialllfiafhilidigmet hyl - benzyl )
-nmet hyl am no]l- pyrrolidin-1-yl}-6-o0xo-hexanenitrile To a stirred solution
of 5- brfomly mée ééhl@@ﬁ 3- (3, 4- di chl or o- phenyl ) - 4- [ ( 3- f | uor o- 4-
trifluoronethyl-benzyl)-nmethyl-am no]-pyrrolidin-I-yl}-pentan-|-one (XV-1)
(40 nmg, 0.068 mmol) in DM (2 m) mgﬁﬂggg%@ pot assi um cyani de (5.0 ny,
0.077 mmol) and 18 crown 6-ether (18 , 0.068 mml). The reaction m xture
was stirred ab-{@SRUHRSvEM,4MNichloonrpbenyladd(B-lncerd-tdfuoonidtbylpboduct was

puri 19 by epargty a1 L 0 Ml % PRl | © provuct

(3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluotgf4-trifl uoronethyl -benzyl)-ne

t hyl -am no] - pyrrolidine-1-carboxylic acid yano- propyl ester To a
stirred solution of F
(3SR, 4RS) - 3- (3, 4-di chl or o- pheny¢ Y (3 fifioro-4-trifiuoromethyl benzyl) -

nmet hyl - am no] - pyrrolidi ne-I -carboxyl I, Aci d 3-chl oro-propyl ester (XVI-1)

(40 ng, 0.068 mmol) in DV (2 m) wa ded pot assi um cyani de (5.0 ng,
0.077 mmol ) and 18 crown N
O

o)
Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
10 - Carboxylic acid: 5-Carbamoyl-pentanoic acid (commercially available),

ES-MS m/e: 548.2 (M+H").

Example 99
1-{(3S,4R)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-5-methoxy-pentan-1-one

~

15 ©
Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- Carboxylic acid: 5-Methoxy-pentanoic acid (commercially available),

20 ES-MS m/e: 535.1 (M+H").



6-ether (18 ng, 0.068 mml). The reaction mxture was stirred at 40 0C
oveni ght, concentrat edunder vacuo. The product was purified by preparation
HPLC to ywel2diolgoreg (45 % of the title product as a colPOTIEPS®I0O64031 ES- VS
me: 532.1 (MrH+) . Exanple 104

| -{ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 499 3-fl uoro-4-trifl uoronet hyl -benzyl)
- met hyl am no] -

pyrrolidin-I-yl}-5-(I-nmethyl- pipermﬁhﬁqﬂeyomwﬁrmo pent an-| -one Nucl eophilic
substitution reaction accordin eneral procedure ViI: P¥FFO|IdIne

i nt er medi(dthlom-pheyd)-1-{GSFER ):%)(3 d(lehlarfupbwya—‘&rlﬁh@\*@m)‘l- paromeihyly.- 4-
trifluoromethyl - benz %EWPQ&Q“'Lgﬁhﬂa 6ﬁ&ﬂlp%@6maﬁﬁli0 entan 1-one
prp

(XV-1), - Am ne: am ne Hrer ol an y avail abl e),
ES-M5 me: 617.3 (N%FH) . Exanpl e 105

N-[1-(5-{(3SR, 4RS) - 3- (3, 4- Di chl or o phenyl) -fIuoro-4-trif|uoronethy|-b
enzyl ) - met hyl am no] -

pyrrolidin-I-yl}-5-0x0-pentyl)- pP -acetanlde Nucl eophi lic
substitution reaction according to en procedure VI1: - Pyrrolidine

internedi ate: 5-Brono-I-{(3SR 4RS) - 3 (3, dlchloro phenyl )-4-[ (3-fl uoro-4-
trifluoronethyl-benzyl)-nethyl -am noj - p rrolidin- 1-yl} -pentan- 1-one
(XV-1),- Am ne: N Piperidin-4-yl-acet e (commercially available), ES- M
me: 645.4 (MtH+) . Exanple 106
{ (3SR, 4RS) - 3- ( 3- Chl or 0- phenyl ) - 4-
| -am noj -

(33fluoro-4-trifluoronethyl-benzyl)-nethy

cl
5 Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- Carboxylic acid: 5-(4-Chloro-phenyl)-pentanoic acid (commercially available),

ES-MS m/e: 615.1 (M+H").

10 Example 101
4-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-N,N-dimethyl-4-oxo-butyramide

Coupling reaction according to general procedure I:

15 - Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-1),
- Carboxylic acid: N,N-Dimethyl-succinamic acid (commercially available),

ES-MS m/e: 548.2 (M+H").

20



pyrrolidin-|-yl}-(4-nmethanesul fonyl - pi perazin-|-yl)-methanone Coupling

reaction according to general procedure Il: - Pyrrolidine internediate:
[ (3RS, 4SRyo20(0@6ChBor o- phenyl ) - pyrrolidi n-3-yl]-(3-fl uoPCTAP2009/064031
trifluoronethyl-benzyl)-nmethyl-amne (M11-4), - Carbanoyl chloride:

4- Met hanesul f onyl - pi per azi ne-1-carbonyPlchl ori de (descri bed herein above),
ES-MS mle: 576.8 (MrH+) . Exanple 107
| -{ (3SR, 4RS) - 3- (3- Chl or o- phenyl ) - 4f[xagpié L2 0- 4-tri fl uor onet hyI benzyl ) - met

hyl - amno}a g rrolidin-I-y I]}5m)rpholln4yl- entan-1-one Co EI&%

react i on &tGSRatRY-1-63-gdMehiaro-phemdhtr €-flporo-4- Wﬂ%‘fqnéﬁthﬂ benzxh ¥le:

[ (3RS, 4SR) - 4- (3- Chl or o- i | Ne_ ro-4-
trifluoronethyl-benzyl )Qﬂﬂﬂﬁk’e&y@ﬁ{l}@ j( }nﬁ 3’5,‘3%&@“&@(’% ic acid:

5- Mor phol i n-4-yl - pent anoi ¢ acid (described if Mol ecul ar Structure 2001,
560, p.261), ES-M5 me: 555.8 (M) . Exag
{ (3SR 4RS) - 3- (3- Chl or o- phenyl ) - 4- hyl - ff1 uoronet hyl - benzyl ) -am no]j -

pyrrolidin-lyl}-( 4-nethanesul fon i p\a Azin-1-yl)-met hanone Coupling
reaction according to general pr ocedﬁ [1:

6F168

o]

NZ
5 To a stirred solution of 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) (40 mg, 0.068
mmol) in DMF (2 ml) was added potassium cyanide (5.0 mg, 0.077 mmol) and 18 crown 6-cther
(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
(3SR, 4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidine-1-carboxylic acid 3-cyano-propyl ester

F. F
cl F
F

cl \

LN

X

15 To a stirred solution of (3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-
benzyl)-methyl-amino]-pyrrolidine-1-carboxylic acid 3-chloro-propyl ester (XVI-1) (40 mg,
0.068 mmol) in DMF (2 ml) was added potassium cyanide (5.0 mg, 0.077 mmol) and 18 crown

6-cther (18 mg, 0.068 mmol). The reaction mixture was stirred at 40 °C ovenight, concentrated



- Pyrrolidine internediate:

[ (3RS, 4SR) - 4- ( 3- Chl or o- phenyl ) -pyrrolidin-3-yl]-nethyl-(4-

trifl uor owetzhyloshmazyl )-amne (VII1-5), - Carbanmoyl chl ecird®2009/064031

4- Met hanesul f onyl - pi perazi ne-1-carbonyl chloride (described herein above),
ES-MS mle: 558.6 (M+H+) . Exanple 109 -92-

| -{ (3SR, 4RS) - 3- ( 3- Chl or o- phenyl )-4-[ nethyl - (4-trifl uoronethyl -benzyl)-am no
] - pyr r @indéeh vakuo . YithpPo daet wb@blhxﬁﬁe@ w progaratisir HPDO €o Geupbl § mg (48 aptdf el title
according to general proced 5%T olidine internedi ate:

[ (3RS, @SR}ILCH@S(%GWW eﬂpﬁ%ﬁ% )N%y5r3|2d| BI3-ylI 1 -met hyl - (4-
trifluoronethyl-benzyl)-am ne (VIII-5) Car boxyl i c acid:

5- Mor phol i n-4-yl -pentanoic acid (d efo4 N J . Mdlecular Structure 2001,
560, p.261), ES-M5 mle: 537.9 (MrH+ Exanple 110

| -{(3S, 4FQ-{(B—SR%RIS)EB-@nd)iohlphepyél)qu[(&aﬂﬁd)meét-mﬂuodedthyiFmHyhyhetbghzyI )-m

eth am no I|d| li.n- 4 | - one Cb lin
reagl o oo oy o b R piperidtng PSR R pe R P Mol At
[ (3RS, 4SR) - 4- (3, 4- Di chl or o- phenyl) pyrrolidin- -yl] (3-fluoro- 4-

trifluoronethyl-benzyl)-nethyl-amae (M 11-1

cl \

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-yl}-pentan-1-one (XV-1),
10 - Amine: 1-Methyl-piperidin-4-ylamine (commercially available),
ES-MS m/e: 617.3 (M+H").

Example 105
N-[1-(5-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-5-oxo-pentyl)-piperidin-4-yl]-acetamide

15

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-yl}-pentan-1-one (XV-1),



- Carboxylic acid: 3-Mrpholin-4-yl-propionic acid (comrercially
available), ES-M5s me: 561.8 (MtH+) . Exanple 111
| - { (3SR, MRE)208/06870€h| or o- phenyl ) - 4-[ met hyl - (4-tri f | uor omwexpkedonwgl ) - am no
]-pyrrolidinl- yl}-3-norpholin-4-yl-propan-|-one Coupling reaction
according to general procedure | : - P§3+olidine internediate:
[ (3RS, 4SR) - 4- ( 3- Chl or o- phenyl ) -pyrrolidin-3-yl]-nethyl-(4-
trifl uoranethylPipeyh)ylaottamide(cdhnkycialty &aflbigixy! i ¢ aci d:
3- Nbrpholln 4- yI g ﬁfoqjc acid (comrercially avail able), ES-M5 nVe: 510.1
( M_|_H+) +H )

{(SSR 4RS) 3- (3 Chloro-phenyl) 4-[ (3-fluoro-4-trifluoronethyl-benzyl)-nmet

hyl-anino]- pyrrolidin-I-yl}-3- @%ﬁ éﬁ s fo¢/! - propan-1-one Coupling
reaction according to general procedure I : - Pyrrolidine internediate:

E (35S, 45{{38?#1}5)?(3e6hmmhy914yn(munm A—téillpb}oI(léthbfl-balzyl)éfmeth_yé-amlno]-
ri uor one en ne | C acl d.:
phol - 2 ISP HQQ-Hw??ead}?ﬁ@lmeAmléﬂra@a-cﬁaﬁ mdthagenys 11 o: 527, 7

(NMFH) . Exanple 113
| - { (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl )-4-[(3- ro-4-trifluoronethyl-benzyl)

- met hyl am no] - _4<:>
Cl

N\ N
-~ S\\
@]
Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-4),
10 - Carbamoyl chloride: 4-Methanesulfonyl-piperazine-1-carbonyl chloride (described herein

above),

ES-MS m/e: 576.8 (M+H)).

Example 107
1-{(3SR,4RS)-3-(3-Chloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
15 pyrrolidin-1-yl}-5-morpholin-4-yl-pentan-1-one

o)

Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amine (VIII-4),



pyrrolidin-I-yl}-2-norpholin-4-yl-ethanone Coupling reaction according to
general procedure VI:
2- Br ono- IWO(280R6ERS) - 3- ( 3, 4- di chl or o- phenyl ) - 4- [ ( 3- f | uoPCTAPROM64008T onet hyl
-benzyl ) -met hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:
Mor pholine (comercially available), E¥M me: 547. 8( MrH+) . Exanple 114
| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hy l-arirbuXlytic pyidr &Mty holim-4y}-p2ntlbicedibydespiiRlriadi Molecyla) Setftarq1,
Coupl i n% reaction according to general procedure VI:
2- Br on90-B-¢89R 4RS) - 3- (3, 4- di chl or o- phenyl ) - 4-[ (3-fl uoro-4-trifl uoronet hyl
-benzylpc . aeg rrolidin- 1-yl} -ethanone (XIV-1) - Am ne:
1- Met hy Sﬁfgﬁ)@%ﬁ?@hg Jgp rcially available), ES-M5 mle: 560.7 (M-H+)
Exanpl e 115
| -{ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyExafyl¢ 80§ | uor o-4-tri fl uor onet hyl - benzyl)
- met hyl anj 2 . . -
oy 1o 1SR RR)--(3:Ghiormephemds MRy Brasamethy oz ranio Pl
reaction accordi ng toygqlshéthaRésafBALSip¥azin-1-yl)-methanone _
2-Brono-1-{(3SR, 4RS)-§-(3, 4-di chl or o- phenyl )-4-[(3-fluoro-4-trifluoronethyl
-benzyl ) -nmet hyl ami no] - pyrrolidin- 1-yl} -ethgdone (Xl V-1)

F

)
.

A

N

. (\
W N\)
s~

/\\
@]

0]

Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-
10 trifluoromethyl-benzyl)-amine (VIII-5),
- Carbamoyl chloride: 4-Methanesulfonyl-piperazine-1-carbonyl chloride (described herein
above),

ES-MS m/e: 558.6 (M+H)).

Example 109
15 1-{(3SR,4RS)-3-(3-Chloro-phenyl)-4-[methyl-(4-trifluoromethyl-benzyl)-amino]-pyrrolidin-
1-yl}-5-morpholin-4-yl-pentan-1-one

FoF
|
—2 \_Q
. N
N
o
)
O

Coupling reaction according to general procedure II:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-
20 trifluoromethyl-benzyl)-amine (VIII-5),



- Am ne: 1-Methanesul fonyl -pi perazine (comrercially available), ES-M5 nie:
624.5 (M+H+) . Exanple 116
4- ( 2- { ( 3SRP2RO)068708 3, 4- Di chl or o- phenyl ) - 4-[ ( 3- f | uor o- 4- PrirfAPa@voO®Bhy| - benz
yl')-nmet hyl am no] - pyrrolidin-I-yl}-2-o0oxo0-ethyl)-piperazine-I|-sulfonic acid
di met hyl am de Coupling reaction accordPhg to general procedure VI:
2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoronethyl
- benzyl-)Cansdxiyiit aidndMorplislinod-ytibentadoiy hdid { &dstiatrane J(Molechlar Stréetuie2001,
Pi perazine-1 -sulfonic acid dinmethylam de (comercially avail able), ES-M
mre 65800 ¢0H+) . Exanple 117

(ﬁS%sélﬁ@T% g%g(ﬁﬁzﬁboro phenyl)-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
-mat yl a
pyrrolidin-|-yl}-2-[4-(2-di nmethyl am no-ethyl)-piperazin-I-yl]-ethanone
Coupl i ng reacti on according to gendixample bbkedure VI :

SCEE S e T D G A P S
Di net hyl - ( 2- pi per azi n- byﬁﬂ,ﬁ%ti,huw} ﬁﬁ]oﬁlﬁh&]ﬁpmmgbﬁdﬂ Y-on¥ai | abl e), ES-M5

me: 617.8 (M-H+) . Exanpl e
3-[4-(2-{(3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - E3 fluoro-4-trifluoronethy

| - benzyl ) -met hyl -am no] - pyrrolidfR-I1-yl}- oEethyI) pi perazin-1-yl]-propi
onitrile Z}

flo

Coupling reaction according to general procedure I:
- Pyrrolidine intermediate: [(3RS,4SR)-4-(3,4-Dichloro-phenyl)-pyrrolidin-3-yl]-(3-fluoro-4-
10 trifluoromethyl-benzyl)-methyl-amine (VIII-1),

(\N

o)

- Carboxylic acid: 3-Morpholin-4-yl-propionic acid (commercially available),

ES-MS m/e: 561.8 (M+H").

Example 111
1-{(3SR,4RS)-3-(3-Chloro-phenyl)-4-[methyl-(4-trifluoromethyl-benzyl)-amino]-pyrrolidin-
15 1-yl}-3-morpholin-4-yl-propan-1-one

Fo F
fay
2
.

I

Coupling reaction according to general procedure I:

- Pyrrolidine intermediate: [(3RS,4SR)-4-(3-Chloro-phenyl)-pyrrolidin-3-yl]-methyl-(4-

(\N

o)

trifluoromethyl-benzyl)-amine (VIII-5S),
20 - Carboxylic acid: 3-Morpholin-4-yl-propionic acid (commercially available),



Coupling reaction according to general procedure VI:

2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoronethyl
- benzyl ) -wet2bhywmniono] - pyrrolidin- 1-yl} -ethanone (X VPCI/EP2009i064931
3-Piperazin-l-yl-propionitrile (comrercially available), ES-M5 me: 599.7
(MrH+) . Exanple 119 -96-

| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hy [ESYMSOh/e: py0.1 @M+ m- | -yl } - 2- (2- hydr oxy- et hyl ani no) - et hanone Coupl i ng
reaction according to general procedure VI:

2-Brono- | - { (3SR 4RS) - 3- (3, 4-di chl or 0- phenhi 4-1(3-fluoro-4-trifluoronethyl
- benzyl) - et hyl am no] - pyrrolidin- hanone (XIV-1) - Am ne:

2- A 016 RARS) BABICH ok tphiny)-al tsaﬁh&m TG othéthy PR MR amEAIP!
| - { (3SR, 4RS) - 3- ( 3, 4- Di phirolidinphghyd-motph¢igr-#Hylpropan-1onk| uor onet hyl - benzyl )
-met hyl am no] - pyrrolidin-I-yl}-2-(3-hydroxy-pgropyl am no) - et hanone Coupl i ng
reaction according to general procedure VI :

2-Brono-1-{(3SR, 4RS) - 3-( 3, 4-di chl orq- phen 4% [(3 fluoro-4-trifluoromnethyl
- benzyl ) - met hyl am no] - pyrroli d&;!yl\} ahone (XI'V-1) - Am ne:

3- Am no-propan-1-ol (comercial |l y &avai

flo

Coupling reaction according to general procedure I:

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

(\N

o)

trifluoromethyl-benzyl)-methyl-amine (VIII-4),
- Carboxylic acid: 3-Morpholin-4-yl-propionic acid (commercially available),

10 ES-MS m/e: 527.7 (M+H").

Example 113
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-morpholin-4-yl-ethanone

Fo F
cl F
o,
cl \
N
.
-
)
o)
15 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}-ethanone (XIV-1)

- Amine: Morpholine (commercially available),

ES-MS m/e: 547.8(M+H").

20



ES-M5 me: 535.8 (MtH+) . Exanple 121

| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl amvoaptro/qegrosol i di n-1-yl }-2-[ (2- hydr oxy- et hyl) - mePhyiEPas9n6{03£t hanone
Coupling reaction according to general procedure VI:

2-Brono- | -{ (3SR, 4RS) - 3- (3, 4-di chl oro- pAényl )-4-[ (3-fluoro-4-trifl uoronet hyl
-benzyl ) -net hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:

2- Met hyl ami no- et hanol (comerci al | Exauplé &4 ), ES-MS nmfe: 535.8 (MrH+)

. Exampl e 122 ) )

| - { (3SR, 4RYPSR.4RSI3-Gh.4ighlorespbenyl)-4-4(3-fluoro-4réyiBuaromethylbgnaybimsthybenzy| )

- et hyl ani noj - i Ll b 2 4 # n:
Byl AP SR 4D 10 7t
2- Brono- | - { (3SR, 4RS) - 3- (3, 4- di chl or o- phenyl )~4f [ (3-fl uoro-4-trifl uoronet hyl

-benzyl ) -met hyl am no] - pyrrolidifg 1-yl} - anone (XIV-1) - Am ne:
Di net hyl -am ne (comercially ava e), Fme: 505.9 (MrH+) . Exanpl e
123 cl \

| - { (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl am no] - "
pyrrolidin-1-yl}-2-[(2-dinethylam no-(a&hyl ) - net hyl - am no] - et hanone

O

N
ENlj
5 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}-ethanone (XIV-1)

- Amine: 1-Methyl-piperazine (commercially available),

ES-MS m/e: 560.7 (M+H)).

10 Example 115
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-(4-methanesulfonyl-piperazin-1-yl)-ethanone

F_ F
Cl \@F
F
0
N

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: 1-Methanesulfonyl-piperazine (commercially available),

ES-MS m/e: 624.5 (M+H").



Coupling reaction according to general procedure VI:

2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoronethyl
- benzyl ) -wet2bhywmniono] - pyrrolidin- 1-yl} -ethanone (X VPCI/EP2009i064931

N, N, N - Tri met hyl - et hane-|, 2-di am ne (commercially avail able), ES- M nie:

562.9 (M+H+) . Exanple 124 -98-
| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl ami no] - Example 116

pyrrolidin-|- - 2- (2- di met hyl am no- et hyl am no) - et hanoneCoupl i ng reaction
accor di r(b- 2- ({,(3 &3-@ dddighlpro-phenyl)-4- [Y3 fluoro- -trlﬂuoromethyl-benzy -methyl-

2-Brono-1-{ i qhl r omet hyl
- benzyl) - m%ﬁﬁﬁiiﬁ%}?lﬁﬁpyrf‘})q &B X%l%l ;in%ug@n leﬂetIthaflﬁlHQ

N, N- Di net hyI et hane- 1, 2-di ani ne (com*rerm al 1y 5va| I abI e), ES-M5 nmle: 549.7
(MtH+) . Exanpl e 125

| -{(3SR 4RS) - 3-(3, 4-Di chl or o- ph (—)ro 4-trifluoronethyl-benzyl)
- et hyl ami no] - pyrrolidin-I-yl }C' yl am no- propyl am no) - et hanone
Coupling reaction according to gener pr ocedure VI:

2-Brono- | - { (3SR 4RS) - 3- (3, 4-di chl oro- nyI) 4-[1(3-fluoro-4-trifluoronethyl

-benzyl ) -net hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:
N, N- Di et hyl - propane- 1, 3-di am ne (co pcially avail abl e),

®

o= SI (0]

/N\

5 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}-ethanone (XIV-1)

- Amine: Piperazine-1-sulfonic acid dimethylamide (commercially available),

ES-MS m/e: 653.7 (M+H)).

10 Example 117
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-ethanone

Fo F

Cl F

e
A N

pas

=z

/N
_/

=z

_N

/

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-ethyl)-amine (commercially available),

ES-MS m/e: 617.8 (M+H).



ES-M5 mle: 563.2 (M+H+) . Exanple 126

-{(3SR, 4RS) - 3-(3, 4-Di chl or o- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl arwoap10/060703 PCT/EP2009/064031
pyrrolidin-I-yl}-2-[(3-di nethylam no-propyl)-nethyl -am no] - et hanoneCoupl i ng
reaction according to general procedur-89V:

2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoronethyl
- benzyl) - nethylanino] pyrrolldln FEkapipile 168 hanone (XIV-1) - Anmi ne:

N, NN N -Trimeth r opane- m ne (commercially available), ES-MS me:
576.8 ( MrH+) 3- t—*g—,{@SBAQS) 3- (3 4 chhloro -phenyl)-4-[(3-fluoro-4-trifluoromethy

y1)-ret nyl A T B2 bR S R B ot g

reacti on according to general procedure VI: ©
2-BronD-I-{(38R,4RS)-3-(3,4-dichmzro pheny Ar[ (3-fluoro-4-trifluoronethyl

- benzyl) - et hyl am no] - pyrrolidins yl} et jfanrone (XIV-1) - Am ne:
able), ES-M5S mle: 530.8 (M-HY)

3- A no-propionitrile (comrercid
Exanpl e 128 rgﬁg

3-1(2-{(3SR 4RS) - 3-(3, 4-Di chl oro- phe -4-[(3-fluoro-4-trifluoronethyl-ben

zyl ) - met hyl am no] -

pyrrolidin-I-yl}-2-o0oxo0-ethyl)-nmethyl yanPno]-propionitril eCoupling reaction

according to general procedure VI: [Nj

(

N
5 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}-ethanone (XIV-1)
- Amine: 3-Piperazin-1-yl-propionitrile (commercially available),

ES-MS m/e: 599.7 (M+H)).

10 Example 119
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-(2-hydroxy-ethylamino)-ethanone

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: 2-Amino-ethanol (commercially available),

ES-MS m/e: 521.9 (M+H").



2-Brono-1-{(3SR 4RS) - 3-(3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl
-benzyl ) -net hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:

3- Met hyl awDreotoprsao@Boni trile (commercially avail abl e), EBchEPae0cHAY. O
(MtH+) . Exanple 129

| -{ (3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4k00¢ 3-f | uoro-4-tri fl uor onet hyl - benzyl)
- met hyl am no] -

pyrrolidin-I-yl}-2-[4-(3-hydroxy- pmEaauiple p2er azi n-1-yl]-ethanone Coupling
reaction accordin eneral procedure VI:

1
2 Br on- | 1-{@SBRRRS}-( b3 MHchlom-phemyibd i Ayeno- 4 rifiaoxameshybenzy ) medybrret hy!
-b ) - net hyl ] .1 di - - Am :
3- I(?a’ingz))e/r;zinﬁ-l Yy?%@glpogﬁgrﬂ(gﬁil?_géﬂir_%g(giyﬂakl}dlr?/géyalFllgaﬁrier@_% Y erﬂme:neGOS. 3

(MtH+) . Exanple 130
| - (2-{ (3SR 4RS) - 3- (3, 4-Di chl or o- phenyl ) - 4- -fluoro-4-trifluoronethyl-benz
yl) - met hyl am no] - @

di ng

pyrrolidin-1-yl}-2-oxo-ethyl)-pip

according to general procedure VI:

2-Brono-1-{(3SR 4RS) - 3-( 3, 4-di chl or o- nyl)-4-[(3-fluoro-4-trifluoronethyl

-benzyl ) -net hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:

Pi peridi ne-4-carbonitrile (comrercialfyoavail able), ES-M5 me: 570.7 (MrH+)
B

o)

-carbonitril eCoupling reaction

5 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}-ethanone (XIV-1)

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

ES-MS m/e: 535.8 (M+H)).

10 Example 121
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-[(2-hydroxy-ethyl)-methyl-amino]-ethanone

Fo F

Cl F

.S

N

-~ N\L
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-

@]
O

amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: 2-Methylamino-ethanol (commercially available),

ES-MS m/e: 535.8 (M+H)).

20



Exanpl e 131

-{(3SR, 4RS) - 3-(3, 4-Di chl or o- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl amwvoaaptro/geyrosol i di n-1-yl }-2-pi perazin-1 -yl - et hanomeTEra@PiONP3T eact i on
according to general procedure VI:
2-Brono- | -{ (3SR, 4RS) - 3- (3, 4-di chl oro- p8nayl )-4-[ (3-fluoro-4-trifl uoronet hyl
-benzyl) - met hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:
Pi per azi ne (cormerm al Iy avail abl e)E,xa M e: 546.7 (MrH+) . Exanple 132

| -{ (3SR, 4Rz§ 4(3 4- Di chl or o- pheny I} 4&3 fluoro-4-trifl uoronet hyI benzyl)
- et hy| arﬂ HBBR,4RS)-3-(3,4- chhloro -phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

pyrrolidin-| -yI }-2- (%Mngg Oﬁ}epplilﬁl# lemﬂh)yla‘?ﬁfﬁ%rh‘?ﬂmpl ing reaction

according to general proc
2-Bromo-1 -{ (3SR 4RS) - 3- (3, 4- dlchloro phenyl )~4f[ (3-fluoro-4-trifluoromethyl

- benzyl ) - met hyl am no] - pyrrolidi 65 yI } anone (XIV-1) - Am ne:
Pi peridin-4-ol (comercially ava Fmle: 561.8 (M+rH+) . Exanple
133

N[(S)-1-(2-{(3SR 4RS)-3-(3, 4-Di chl or phenyl) 4-1(3-fluoro-4-trifluoroneth
yl - benzyl) - N

nmet hyl -am no] -pyrrolidin-1-yl}-2-oxo-dthyl)-pyrrolidin-3-yl]-acetam de
Coupling reaction according to gener procedure VI:

/N\

5 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}-ethanone (XIV-1)

- Amine: Dimethyl-amine (commercially available),

ES-MS m/e: 505.9 (M+H)).

10 Example 123
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-[(2-dimethylamino-ethyl)-methyl-amino]-ethanone

Fo F

cl F

!

N
o
\hll/\/N\
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: 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-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-(2-dimethylamino-ethylamino)-ethanone



2-Brono-1-{(3SR 4RS) - 3-(3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl
-benzyl ) -net hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:

(S) - N-Pyrwol2otvaseB3yl - acet am de (conmerci al |y avai | abl epCTEB208/064081 588. 8
(MtH+) . Exanple 134

N-[(R-1-(2-{(3SR 4RS)-3-(3, 4-Di chl oret)3henyl )-4-[ (3-fluoro-4-trifluoroneth
yl - benzyl) -

met hyl -am no] - pyrrolidin-1-yl}-2-o0xo-ethyl)-p
ing reaction according to generalc procedurg-
2-Brono-1-{(3SR 4RS) - 3- (3, 4-di ch:-lf)@phen *@— [ (3-fluoro-4-trifluoronethyl
- benzyl) - et hyl am no] - pyrrolidfn- yl }\N anone (XIV-1) - Am ne:

(R -N-Pyrrolidin-3-yl-acetam de (conﬁfl-fi ally available), ES-M5 nie: 588.8
(MtH+) . Exanple 135

| -{(3S,4R) - 3- (3, 4-Di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m
ethyl -am no]- pyrrolidin-I-yl}-2-(I, | docoxo-

| 6-t hi onor phol i n-4-yl)-et hanone CouplIni ng reaction accordi ng to general
procedure VI: N

2-Brono-1-{(3SR 4RS) - 3-(3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl
- benzylQoupbhhydaetio macerdng togdeheahprotedplrd VI:et hanone (XI'V-1) - Am ne:

(Tr,\',mf;) PRt sk RSS! 49 ST A Y VRO 1 AR S dorGrmetiy - Dengi ) Tadthy -

amino |-pyrrolidin-1-yl}-ethanone (XIV-1)

rolidin-3-yl]-acetam deCoupl

5 - Amine: N,N-Dimethyl-cthane-1,2-diamine (commercially available),

ES-MS m/e: 549.7 (M+H").

Example 125
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-(3-dimethylamino-propylamino)-ethanone
Fo F

Cl F

S
N(&o

0 e
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}-ethanone (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-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-[(3-dimethylamino-propyl)-methyl-amino]-ethanone



Exanpl e 136

| -{ (3SR, 4RS) - 3- (3, 4-Di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)
- met hyl arwoap10/060703 PCT/EP2009/064031
pyrrolidin-|-yl}-2-(4-dimethylam no-piperidin-I|-yl)-ethanoneCoupling
reaction according to general procedurd3vl :

2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoronethyl
-benzyl)-met hyl am no] - pyrrolidin- 1-yl} -eth ne (XIV-1) - Am ne:

Di net hyl - pi peri din-4-yl-amne (co rcially akl able), ES-Ms nfe: 588.8
(MtH+) . Exanpl e 137 %

F

N-[I-(2-{(3SR 4RS) - 3- (3, 4- Di chl of0- nyl, (3-fluoro-4-trifluoronethyl-b
enzyl ) - net hyl am no] - Zn_&l
pyrrolidin-I-yl}-2-oxo0-ethyl)-piperidi yl ]-acetam de Coupling reaction
according to general pr ocedure VI:
2-Brono-1-{(3SR, 4RS) - (34d|chloro- nyl)-4-[(3-fluoro-4-trifl uoronethyl
-benzyl) - met hyl ami no] - pyrroli QNQ/\'L/W\} -ethanone (XIV-1) - Am ne:
N- Pi peridin-4-yl-acetam de (commercially available), ES-Ms nfe: 602.8
( MrH+) Couﬁhﬁgrﬁlaetldlﬁz&cording to general procedure VI:

%u4d|cloro 3-fluo

2- (4- Acet yl - pi perazin S) - 3- he
r 0( 4- 2- B%/ornopl F?{?3SR 4RS) 3: (3 4- (llchloro pheny 3) )4 [(3-fluoro-4-trifluoromethyl- Qenzyl) metEyl-

triflu t ). I o] -pyrrolidin-I-yl}-ethanoneCoupling
ALRAH Cﬂ(}ﬂg}lﬁﬁﬁ?—%ﬁ} etH?ﬁJi% XWI

reacti on ac eneral procédure VI:
2- Bronp-Amip¢ ASH, N%)lnwﬂﬁpmmncﬂlSGdlamptwe(nqﬂn)neﬂc—lql(ﬁavfailubiab- 4-trifluoronethyl

- benzy l]QS-MPSt Iﬁ‘]}’e'; ?%Q?Mm*)

Example 127
3-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-oxo-ethylamino)-propionitrile

F. F
Cl F
0 @
cl \
N

10 N
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}-ethanone (XIV-1)
- Amine: 3-Amino-propionitrile (commercially available),

15 ES-MS m/e: 530.8 (M+H").

Example 128
3-[(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-methyl-amino]-propionitrile



pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne: 1-Piperazin-I|-yl-ethanone
(comercially available), ES-Ms me: 588.8 (MtH+) . Exanple 139

| - { (3SR, MRE)208/068704- Di chl or o- phenyl ) -4-[(3-fl uoro-4-tri PCumroreiobioBt benzyl )
-nmet hyl am no] - pyrrolidin-I-yl}-2-(3,5-di nethyl-piperazin-I-yl)-ethanone
Coupl i ng reaction according to generatlOdrocedure VI:

2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoronethyl
-benzyl)-met hyl am no] - pyrrolidin- 1-yl} -et one (XIV-1) - Am ne:

2, 6- Di et hyl - pi perazi ne (comercical | y avai l ), ES-M5 mle: 574.9 (MrH+)
Exanpl e 140 ;;I;> F
| -{ (3SR, 4RS) - 3- (3, 4-Di chl or o- ph& 54-D uoro-4-trifluoronethyl-benzyl)

- et hyl am no] - eégg
pyrrolidin-l-yl}-2-((S)-3-methyl-pip € in-1-yl)-ethanoneCoupling reaction
according to general procedure VI:
2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl or o- nyl)-4-[(3-fluoro-4-trifl uoronethyl
-benzyl) - met hyl ami no] - pyrrolidi po~1ayl} -ethanone (XIV-1) - Am ne:
(S)-2-Methyl -pi perazine (comemnT ally available), ES-M5 nfe: 560.8 (MrH+)
Exanpl e 14% . .

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}-ethanone (XIV-1)

5 - Amine: 3-Methylamino-propionitrile (commercially available),

ES-MS m/e: 544.9 (M+H").

Example 129
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-[4-(3-hydroxy-propyl)-piperazin-1-yl]-ethanone

Fo F

Cl F

.S

N

L

N

()

s

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

15 ES-MS m/e: 605.3 (M+H").

Example 130
1-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidine-4-carbonitrile



| -{ (3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl )-4-[(3-fluoro-4-trifluoromnethyl-benzyl)
-nmet hyl am no] - pyrrolidin-1-yl}-2-((R)-3-nethyl-piperazin-|-yl)-ethanone
Coupl i ng weaetwmnroaccor di ng to general procedure VI: PCT/EP2009/064031
2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl
-benzyl ) - net hyl ami no] - pyrrolidin- 1-yl0--ethanone (XIV-1) - Am ne:
(R)-2-Met hyl - pi perazine (commercially available), ES-Ms me: 560.8 (M-H+)
Exanpl e 142 N

| -{ (3SR, 4RS) - 3- (3, 4-Di chl or o- pheayl )-4-[(3
- met hyl am no] -

pyrrolidin-1-yl}-2-(2,6-di net hy¢= hdki
according to general procedure VI: Zgé;

2-Brono-1-{(3SR, 4RS) - 3-(3,4-dichloro nyl)-4-[(3-fluoro-4-trifl uoronethyl
-benzyl ) -met hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:

2, 6- D et hyl - nor phol i ne (commerci al | vai |l able), ES-M5 nfe: 575.8 (MrHt)
Exanple 143

N[1-(2-{(3SR, 4RS) - 3- (3, 4-Di chl or o- @ianyl) 4-1(3-fluoro-4-trifluoronethyl-b

oro-4-trifluoronet hyl - benzyl)
F
-yl ) -et hanoneCoupl i ng reaction

enzyl ) - met hyl am no] -
pyrrolidin-1-yl}-2-oxo-ethyl)-piperigin-4-yl]-nmethanesul fonam de Coupli ng
reaction according to general proceddtre Vi:

?bgggy k@éé3§59%§§ (HAngu)gm&Qlﬁ%8aﬁm60¥') 4-1(3-fluoro-4-trifluoronethyl

2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
5 - Amine: Piperidine-4-carbonitrile (commercially available),

ES-MS m/e: 570.7 (M+H)).

Example 131
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-piperazin-1-yl-ethanone

Fo F
Cl @F
L0y S
cl \

N

.

-

)
N
Coupling reaction according to general procedure VI:

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

10

amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: Piperazine (commercially available),

15 ES-MS m/e: 546.7 (M+H").

Example 132
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-(4-hydroxy-piperidin-1-yl)-ethanone



pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:

N- Pi peri di n-4-yl - met hanesul f onam de (commercially avail able), ES-Ms nie:
638. 9 (M%)zolo/dﬁﬁmapl e 144 PCT/EP2009/064031
N-[1-(2-{(3SR 4RS)-3-(3, 4-Di chl oro- phenyl) 4-1(3-fluoro-4-trifluoronethyl-b
enzyl ) - met hyl am no] - -106
pyrrolidin-l-yl}-2-oxo-ethyl)-piperidin-4-yl]-Nnmethyl-nethanesul f onam deCo
upling reaction according to general procedurne’Vl:

2-Brono-1-{(3SR, 4RS) - 3-(3, 4- dICthZI‘O pheny M [ (3-fluoro-4-trifluoronethyl

- benzyl ) - met hyl am no] - pyrrolidin- yl} - anone (XIV-1) - Am ne:

N- Met hyl - N- pi peri di n-4-yl - met hat f 1 (described in WO20080707740),
ES-MS mfe: 652.7 (MrH+) . Exanpl e 145(3_5&/

4-11-(2-{(3SR 4RS)-3-(3,4-Dichloro-p | )-4-[(3-fluoro-4-trifluoronethyl-b
enzyl ) - net hyl ani no] - |

pyrrolidin-I-yl}-2-o0xo-ethyl)-piperi gdfjﬁe4-yl ] - mor phol i n- 3- one Coupl i ng
reaction according to general proce e Vl:

2-Brono-1-{(3SR, 4RS) - 3- (3, 4-di chl orjo- phenyl )-4-[ (3-fluoro-4-trifluoronethyl
- benzyl ) - met hyl am no] - pyrrolidin- |} -ethanone (XIV-1) - Am ne:

4- Pi peridi n-4-yl -norpholin-3-one (described in W2006/ 055951), ES-Ms m e:

644 8
2. {(o8e i85 T 150 0rAeBTBL BREHYFS VA [ (3- 1 uor o- 4-tri 1 uor omet hyl - ben
ZyI ) n'@tlﬁﬁGni‘kml NeISR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
5 - Amine: Piperidin-4-ol (commercially available),

ES-MS m/e: 561.8 (M+H").

Example 133
N-[(S)-1-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-
methyl-amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-pyrrolidin-3-yl]-acetamide

F_ F
Cl F
F
e 55
N

N

L

N

o J
’ o

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}-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-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4- (3-fluoro-4-trifluoromethyl-benzyl)-
methyl-amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-pyrrolidin-3-yl]-acetamide



-pyrrolidin- |-yl}-2-oxo-ethyl)- [1,4"']bipiperidinyl-2-one Coupling
reaction according to general procedure VI:

2- Br ono- IWO(280R6ERS) - 3- ( 3, 4- di chl or o- phenyl ) - 4- [ ( 3- f | uoPCTAPROM64008T onet hyl
-benzyl ) - met hyl am no] - pyrrolidin- 1-yl} -ethanone (XIV-1) - Am ne:
[I,4']Bipiperidinyl-2-one (described riW7W2006/ 055951), ES-M5 me: 642.8
(MtH+) . Exanpl e 147

N[1-(2-{(3SR, 4RS) - 3- (3, 4- Di chl or o- phenyl ) - 4
enzyl ) - met hyl am no]j - Cl
pyrrolidin-|-yl}-2-oxo-ethyl )-pii n- 4-
reaction according to general p?'re\ VV.
2-Brono- 1 -{ (3SR 4RS) - 3- (3, 4-di chl or o-pRenyl ) -4-[(3-fl uoro-4-trifluoromethyl
-benzyl ) - met hyl am no] - pyrrolidin- 14y} -ethanone (XIV-1) - Am ne:

N- Met hyl - N- pi peri di n-4-yl -acet am de ( ormerci ally available), ES-M5 nie:
617.2 (MrH+) Exarrpl e 148

I -{(3SR, 4RS) - 3- (3, 4-Di chl or o- phenyl ) ng- [(3 fluoro-4-trifluoromethyl-benzyl)

{3-fluoro-4-trifluoronethyl-b

F
N net hyl - acet am de Coupl i ng

- met hyl am no] - 2_7
pyrrolidin-1-yl}-2-(1S, 4R)-2- oxagﬁ za- bicycl o[ 2. 2. 1] hept - 5-yl - et hanone
Coupl ing reaction according to géneral procedure VI:

2 O R S S L BLSeqEPL) L {Lgorptrf1voromet
2-Bromo-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
5 - Amine: (R)-N-Pyrrolidin-3-yl-acetamide (commercially available),
ES-MS m/e: 588.8 (M+H)).

Example 135
1-{(3S,4R)-3-(3,4-Dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(1,l-dioxo-)f-thiomorpholin-4-yl)-ethanone

Fo F

cl F

0

cl \

N

»

-

)

10 0=sZ0
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}-ethanone (XIV-1)

- Amine: Thiomorpholine 1,1-dioxide (commercially available),

15 ES-MS m/e: 595.6 (M+H").

Example 136
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-(4-dimethylamino-piperidin-1-yl)-ethanone



- Amine: (IS, 4R)-2-0Oxa-5-aza-bicyclo[2.2.1]heptane (comrercially

available), ES-M5s me: 561.8 (MtH+) . Exanple 149

{ (3SR, 4RSy02010A6d70Bi chl or o- phenyl )-4-[ (3-fl uoro-4-trifl eormeeetapbsobenzyl ) - m
et hyl -am no] -
pyrrolidin-1-yl}-[I-(l-methyl-cycl oprel@@necar bonyl) - pi peri di n-4-yl]-nethano

ne Reductive am nation according to general procedure [11: - Pyrrolidine

i ntermedi at e:

[ (3SR, 4RS) - 3- (3, 4-Di chl or o- phen met hy 1ao-pyrrolidin-1-yl]-

[ 1- (1- met hyl - cyclopropanecarbony per| gyl ] - met hanone (xp-4), -

Al dehyde: 3-Fluoro-4-trifluorong be z ehyde (comrercially avail abl e),
ES-M5 nmfe: 614.3 (M-H+) EXPERI MENTAL [ DURES As nentioned earlier, the
conpounds of formula |I and their pha eutically usable addition salts

possess val uabl e pharmacol ogi cal properties. It has been found that the
conpounds of the present invention agé~antagoni sts of neurokinin 3 (NK-3)
receptors. The conpounds were investhngated in accordance with the tests
gi ven hereinafter. Experinental procedure The conpounds were investigated
in accordance with the tests given ei nafter [3H SR142801 conpetition
bi ndi ng assay hNK3 receptor binding_8xperinent were perforned using |
HISR142801 (Catal og No. TRKI 035,

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}-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-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-acetamide

Fo F

Cl F

9
X
]

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-yl}-ethanone (XIV-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-yl)-1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-| (3-fluoro-4-
trifluoromethyl-benzyl)-methyl-amino]-pyrrolidin-1-yl}-ethanone



specific activity: 74.0 G /mmol, Anersham GE Healthcare UK limted,
Bucki nghanshi re, UK) and nenbrane isolated from HEK293 cells transiently
expr essi nyorewashbioaant hunman NK3 receptor. After thaw n@CTiERROMIBHIBANE
honbgenat es were centrifuged at 48,000 X g for 10 min at 4 0C, the pellets
were resuspended in the 50 nM Tris-HCH094 nM MhCl , 1 M phosphoram don,
0.1 % BSA binding buffer at pH 7.4 to a final assay concentration of 5 ny
protein/well. For inhibition experinments, nerpfanes were incubated with [
H SRI 42801 at a concentration eqgual to KD«dlwe of radioligand and 10
concentrations of the inhibi tor@ound 603- 10 M) (in a total
reaction volunme of 500 m) for yoom tenperature (RT). At the end
of the incubation, nenbranes were fil; ed onto unitfilter (96-well white
mcroplate with bonded G-/ Cfilter preincubated 1 h in 0.3% PElI + 0.3% BSA,
Packard Bi oSci ence, Meriden, CT) with a Filtermate 196 harvester (Packard
Bi oSci ence) and washed 4 tirres wth ii€8ecold 50 MM Tris-HCO , pH 7.4 buffer.
Nonspeci fi c binding was neasured in nﬁe presence of 10 nmM SB222200 for both
e

radi ol i gands. The radioactivity on fthe filter was counted (5 mn) on a
Packard Top-count microplate scintilNation counter w th quenching
correction after addition of 45 nm QK croscint 40 (Canberra Packard S. A,
Zurich, Switzerland) and shaking for 1 h I nhi bition curves were fitted
accor dlmglphmg tdaetlchll ddcoﬁiﬁngaﬁolgaﬁerayprecécﬂa(/[ +( x/ I C50)nH) where n = sl ope
factor using ware (Mcro va Iu&s wer e derjved

from t HeBIoR-bi {GSB‘]“%H@ éerCbcl‘Pif@ %IFFYW‘T[;@ é]&%ﬁ‘ﬂtiftl yogayethyl-beneyhapghyl-
cal cul %{‘ﬁﬁjo] diDE 91@[[]%%0%@(§§9f1f equation K1 = I CG5Q (1+[L]/K D) where

[L] ist ncentration ioli'gand and KD is its dissociation
5 - Amine: 1-Piperazin-1-yl-ethanone (commercially available),

ES-MS m/e: 588.8 (M+H)).

Example 139
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-(3,5-dimethyl-piperazin-1-yl)-ethanone

Fo F
Cl @F
L0y S
cl \
N
.
-
N
LA
Coupling reaction according to general procedure VI:

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

10

amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: 2,6-Dimethyl-piperazine (commercially available),

15 ES-MS m/e: 574.9 (M+H").

Example 140
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-((S)-3-methyl-piperazin-1-yl)-ethanone



constant at the receptor, derived fromthe saturation isotherm All
experinments were perforned in duplicate and the nean standard error (SEM
of the i miDeooumb70B1lval ues was cal cul at ed. Sonme resul ts @eCTmPedROs4A1
conpounds with a hNK-3 receptor affinity <0.10 nM were shown in the
following table 1. Table 1 Exanple DatdOKi Exanple Data K [nmM [nM 17
0.0909 88 0.0247 19 0.0807 89 0.0269 23 0.091 90 0.0086 26 0.0825 9 1
0.0572 27 0.078 92 0.0466 29 0.0699 95 0. 0243 80 0.0284 98 0.0527 3 1
0.0083 99 0.0366 32 0.0333 102 005708 33 0,0836 105 0.0622 34 0.0322 107

0.0812 36 0.0526 110 0.0267 37 O.

Cl

L
N
LJ
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}-ethanone (XIV-1)
5 - Amine: (S)-2-Methyl-piperazine (commercially available),
ES-MS m/e: 560.8 (M+H").

Example 141
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-((R)-3-methyl-piperazin-1-yl)-ethanone

o
S

N

0o N
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}-ethanone (XIV-1)
- Amine: (R)-2-Methyl-piperazine (commercially available),

15 ES-MS m/e: 560.8 (M+H").

Example 142
1-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-| (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-(2,6-dimethyl-morpholin-4-yl)-ethanone



43 0.0849 114 0.0402 47 0.0691 115 0.013 5 1 0.0173 116 0.0169 52 0.0713
117 0.0193 56 0.022 118 0.01 12 57 0.0748 124 0.0964 59 0.0154 125 0.0768
60 0. 0036W026100060885 62 0.011 127 0.0997 63 0.0086 128 @COEP2@4/06400028 129
0.0171 65 0.0041 130 0.0254 66 0.003 131 0.0334 67 0.0062 132 0.026368

0. 0059 133 0.0232 69 0.0047 134 0.04321170 0.0105 135 0.0437 7 1 0.0134 136
0.0189 72 0.0027 137 0.0087 73 0.0019 138 0.0088

o
S

N

L
N
LA
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}-ethanone (XIV-1)
5 - Amine: 2,6-Dimethyl-morpholine (commercially available),

ES-MS m/e: 575.8 (M+H)).

Example 143
N-[1-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-methanesulfonamide

Fo F

o
-

QN
S

P\

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-yl}-ethanone (XIV-1)
- Amine: N-Piperidin-4-yl-methanesulfonamide (commercially available),

15 ES-MS m/e: 638.9 (M+H").

Example 144
N-[1-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-N-methyl-methanesulfonamide



74 0.0054 139 0.0249 75 0.0046 140 0.0479 76 0.0018 141 0.0597 77 0.0268
142 0.0197 78 0.0048 143 0.012 79 0.0019 144 0.0059 80 0.0208 145 0.0137 8
1 0.0146 woeo/@eAh3 82 0.0397 147 0.0138 83 0.006 148 OPOZEP284/064001.55 149
0.0031 86 0.0976 87 0.0512 The compounds of fornula | as well as their
pharmaceutical |y usable acid addition-EadFts can be used as nedi canents,
e.g. in the formof pharmaceutical preparations. The pharnmaceuti cal
preparations can be adm nistered orally, e.dg.fn the formof tablets,
coated tablets, dragees, hard and _soft gel atyme capsul es, sol utions,

enmul si ons or suspensions. The adn%5§>trat| an, however, also be effected
rectally, e.g. in the formof sUpp 'tdmi or parenterally, e.g. in the
formof injection solutions. b

5

\\S/N\
P\

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}-ethanone (XIV-1)

5 - Amine: N-Methyl-N-piperidin-4-yl-methanesulfonamide (described in WO20080707740),
ES-MS m/e: 652.7 (M+H").

Example 145
4-[1-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-morpholin-3-one

Fo F

Cl F

.S
A

ENQTO
Coupling reaction according to general procedure VI:

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

10

amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: 4-Piperidin-4-yl-morpholin-3-one (described in W0O2006/055951),
15 ES-MS m/e: 644.8 (M+H").



The conpounds of fornula | and their pharnmaceutically usable acid addition
salts can be processed with pharnmaceutically inert, inorganic or organic
exci pi entwof2oro/aehm®3pr oduct i on of tablets, coated tabl et eCTHPAGOME40aNd hard
gel ati ne capsul es. Lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts etc can be tkl8d as such excipients e.g. for

tabl ets, dragees and hard gel ati ne capsul es. Suitable excipients for soft
gel atine capsules are e.g. vegetablgagiplé146vaxes, fats, sem solid and
liquid pol¥o s etc, Suitabl e excipients for the manufacture of solutions and

syrups drdzd(PR.4BELA-3APigblogo-phgertirdriek-8uorigdriflugreaethyhbepayemethy}-
Sui t abl e exci pi en 110/ 501 Ut el | cohol s,

pol yol s, gl ycerol Lﬁm{(ﬁeﬁ lgﬁ%ilﬁg} 2&:’}.6 gg@i&ﬁbgj}(@e‘r&m&ﬁim 4 o
suppositories are e.g. natural or hardened diy/§, waxes, fats, semliquid or
| i quid polyols etc. Moreover, the:pharnace» {cal preparations can contain

preservatives, solubilizers, stabi ers, Fng agents, enulsifiers,
sweet eners, colorants, flavorants ,Itk or varying the osnotic pressure,

buffers, masking agents or antioxidaitg. They can also contain still other
therapeutically val uabl e substances. Jbe dosage can vary within wide limts
and will, of course, be fitted to the Jindividual requirenents in each
particular case. In general, in the ¢aSe of oral adm nistration a daily

dosage of about 10 to 1000 ng per pf:jon of a conmpound of general formula

shoul d be appropriate,
of

5 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}-ethanone (XIV-1)

- Amine: [1,4"|Bipiperidinyl-2-one (described in W0O2006/055951),
ES-MS m/e: 642.8 (M+H").

10 Example 147
N-[1-(2-{(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-N-methyl-acetamide

Fo F

Cl F

.S

N

e}
N

/N\|¢
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-

0]

amino |-pyrrolidin-1-yl}-ethanone (XIV-1)
- Amine: N-Methyl-N-piperidin-4-yl-acetamide (commercially available),
ES-MS m/e: 617.2 (M+H").



al t hough the above upper |imt can al so be exceeded when necessary. Exanple
A Tablets of the foll ow ng conposition are manufactured in the usual

manner . rwo/20toalsb®B Active substance 5 Lactose 45 Corn CaEPRO0LDH64031

M crocrystalline cellul ose 34 Magnesium stearate 1 Tabl et weight 100

Exanpl e B Capsul es of the follow ng cengesition are manufactured: ng /
capsul e Active substance 10 Lactose 155 Corn starch 30 Talc 5 Capsule fill
wei ght 200The active substance, | ag@xaapléMB corn starch are firstly mxed
in a mxer and en_in a conm nuting machine. The m xture is returned to

the nixerl- {&3|$Ba41%1$)c3 (B4-Rigklare-nberylb4- Ghilnesect trifluoromethyl-benzyl)-methyl-
amino]-pyrrolidin-1-yl}-2-(1S,4R)-2-0xa-5-aza-bicyclo[2.2.1]hept-5-yl-ethanone

F. F
Cl F
0 @

cl \

. N

N

A

-

A

5 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}-ethanone (XIV-1)
- Amine: (1S,4R)-2-Oxa-5-aza-bicyclo[2.2.1]heptane (commercially available),
ES-MS m/e: 561.8 (M+H").

10 Example 149

{(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

FF
Cl F

F
e
N
S
[@]

CX@
Reductive amination according to general procedure I11:
15 - Pyrrolidine intermediate: [(3SR,4RS)-3-(3,4-Dichloro-phenyl)-4-methylamino-pyrrolidin-1-yl]-
[1-(1-methyl-cyclopropanecarbonyl)-piperidin-4-yl]-methanone
(XII1-4),

- Aldehyde: 3-Fluoro-4-trifluoromethyl-benzaldehyde (commercially available),
ES-MS m/e: 614.3 (M+H")



t horoughly. The m xture is filled by machine into hard gel anti ne capsul es.
Exanpl e C Suppositories of the follow ng conposition are nmanufactured: ng /
supp. Actwoeonuisstoance 15 Suppository nmass 1285 Total 1BOW/EPh@9I®®pDSItory
mass is nelted in a glass or steel vessel, mxed thoroughly and cooled to
45 0C. Thereupon, the finely powdered-Héti ve substance is added thereto and
stirred until it has dispersed conpletely. The m xture is poured into

supposi tory noul ds of suitabKeERIMENT AL PROCEMORESt he suppositories are
then renoved fromthe noul ds and packed individually in wax paper or netal
foil.Clainms 1. A conpound of general formula | wherein Ar is aryl; Rl is

hydr ogen, hdlsogerionedggtics theydompopngs ofdprady | apdihsi m@acegwgmuts@w@d by
hal Oge%ddlltlﬁﬁg{ilts 0§Q@§¥V %3% i)ﬁé{rhl%golgélcpaﬂrgggﬂes qyﬁ%%oereg @ (atha{p?ﬂo or

di - | ower s ary eroar R2 is
hydrﬂDgQBn@buﬂitawfglﬁlpresent 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 hereinafter

10
[*H]SR142801 competition binding assay
hNK3 receptor binding experiment were performed using ["H]SR 142801 (Catalog No. TRK 1035,
specific activity: 74.0 Ci/mmol, Amersham, GE Healthcare UK limited, Buckinghamshire, UK)
and membrane isolated from HEK293 cells transiently expressing recombinant human NK3

15 receptor. After thawing, the membrane homogenates were centrifuged at 48,000 X g for 10 min
at 4 °C, the pellets were resuspended in the 50 mM Tris-HCI, 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, membranes were incubated with [’H]SR142801 at a
concentration equal to Kp value of radioligand and 10 concentrations of the inhibitory compound

20 (0.0003-10 uM) (in a total reaction volume of 500 ul) 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 a 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

25 SB222200 for both radioligands. The radioactivity on the filter was counted (5 min) on a
Packard Top-count microplate scintillation 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 ng =
slope factor using Excel-fit 4 software (Microsoft). ICs, values were derived from the inhibition

30 curve and the affinity constant (K;) values were calculated using the Cheng-Prussoff equation Kj
= 1Cso/(1+[L]/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.



R3 is -(CH 2)p-heterocyclyl, optionally substituted by one or two
substituents R4; or is |lower alkyl, |lower alkoxy, -(CH 2)p-OIlower alkyl,
-(CH 2) p-vEN,20t00601@B1 2) p- CN, - (CH 2) p- heteroaryl, -(CH 2ppTEPD09etodr oaryl ,
-0 (CH 2)p-heterocyclyl, -(CH 2)p-aryl, optionally substituted by | ower

al koxy or hal ogen, -(CH 2)p-Oaryl, optlitenally substituted by | ower alkyl,
-(CH 2)p-NR -heterocyclyl, optionally substituted by | ower alkyl,
-CH2)p-NR' R', -CH2)p-NR -CH 2)p'-NR R, - CH2) p- NR - CH2) p' - CN,
-CH2) p-C(O-NR R" or is R4 is hydroxy, |ower alkyl

, =(CH 2)P-OH, - (CH
2) P-NR R', Sonrresgtop! pisigsiedgprppundspgth 2 iyKehrecegoryBingty il O Mywere

o oo RSB T Ty QR SR o s
able
Example Data K Example Data K; [pnM]
[uM]
17 0.0909 &8 0.0247
19 0.0807 &9 0.0269
23 0.091 90 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
31 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 0.072
64 0.0028 129 0.0171
65 0.0041 130 0.0254
66 0.003 131 0.0334
67 0.0062 132 0.0263




-(O-NR R,
optionally substituted by al koxy or cyano,

het erocyclyl, optionally substituted by =0,

or is aryl

or is heteroaryl,

optionally

substi t utwo 2bw/mbiexy, cyano or i s 2-oxa-5-aza-bicycl o[ PC2/EPRORP6405t y| ; R
and R ' are independently from each other hydrogen, |ower alkyl or -(CH
2)P-CH, nis 1 or 2; incase nis 1 ofllZ; Rlnay be the sanme or different; 0
is lor 2; incase ois 1 or 2, R2 may be the sane or different; p,p' are
t he same or di&%erent and.cas2 O, 1, 2133 or 4; or0.6232a pharmaceutically
active salt reof . or a pharnmaceuticglly active salt, |a racemic mxture,
an enantlnner fﬁn optlcaI(F%gner or 1\3‘4automer|é)q‘%?mtrereof. 2. A
conpound of fomnula [ acomidbng to clasm 1, wherggea37Ar ijs phenyl. 3. A
conmpound of formul a | accol ding to clagim2 wherein Rig unsubstituted -(CH
2)p-heter)cyclfﬂ 4. A CUrjéﬁnd of f&pﬁula I acéﬁpéPng to claim3, wherein
the conpounds ane 0.0027 137 0.0087
| -{ (3SR, 4RS) - 3- (3 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifll uoronet hyl - benzyl)
-met hyl -a Tln0]7 pyrrolld@ﬁmli yl'} - 5- H@rpholln 4U¥$Spentan- 1- one
- { (3SR, 4RS)=3;3, 4-di cthiggyggz phenyl ) ol methylt=(#su57 F T uor onet hyl - benzyl) - a
mno]-pyrtolidin- 1-yl} -5-norpholin-4-yl-pentan-
1-0ne|-{(3SR,4§S)-3-(3,4IHK%6Ioro-pheh@l)-4-[(3iﬂMG8ro-4-trifluoronethyl-be
nzyl) - met hyt—arggnot - 0.0018 I41 0.0597
77 0.0268 142 0.0197
78 0.0048 143 0.012
79 0.0019 144 0.0059
80 0.0208 145 0.0137
81 0.0146 146 0.0149
82 0.0397 147 0.0138
83 0.006 148 0.0251
84 0.0155 149 0.0031
86 0.0976
87 0.0512
The compounds of formula I 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 dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in
the form of injection solutions.
The compounds of formula I 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 can be used as such excipients e.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.



pyrrolidin- 1-yl} -5-piperazin- 1-yl-pentan- 1-one

| -{ (3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benz

yl) - met hwoaniwmes)7pyrrol i din- 1-yl} -5-pyrrolidin- 1-yl PpEmpracny/odso0ne

| -{ (3SR, 4RS) - 3- (3-chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)-mnmet
hyl -ami no] - pyrrolidin- 1-yl} -5-norphd8 n-4-yl-pentan- 1-one

| -{(3S,4R) - 3- (3, 4-di chl oro- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-m
et hyl - am nolSuitpyle kQtip@dnf3-fordthy InfanuBretidé ph@llitivnd ajd sPpupPasde.gl wane, polyols,

| -{ (3SR, 4RS) - 3-(3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)
- et hy IS2EERARST-- YT FUERY: §lU§0Se1<t§| } ™ - 2- mor phol i n- 4- yI - et hanone

| - { (3SR, 4RS) 3 =di.chl : =A- [ (311 ot L f -benzyl)
et iyl ar S HeBlen B ARIF LGS WAL atphk PRI BRI,

| - { (3S,véRtalde 08s dtedi chl or o- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-m
et hy] -am no]- .pyrrol.idin-.  1-yl} -2- : :

1, 123 oxo- | SHRHS BTBIEBISIThL %%p%ﬁpéleﬁafﬁ% nagral gt baydppadrRilsor axesr i semi-

accor dijdid & Ifud PBijols Waerein R3 is - (CH2) p-heterocyclyl substituted by one
or two substituents" R4. 6. A conpound of formula | according to claimb5,
wher ei n R4 iMoreg(ad) the phawercewticklprepatationsconmpontaa roéschatines, solubidieersr di ng t o
claimé erein.the conpounds are .

{ (3RS, &?ﬁ\}lﬂq 7 fvﬁt-“PB&8?@5’4?9%111%1?1?%&%%%‘?1 CHURDG FANRIRS PG R ST R Ny | - py
rrol i digdmodtic preksuré, buffeRt RRREss hidnydrRtipLitads NThdy dan)alsRdoRBMORE] 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 a compound of general formula I should be appropriate,

although the above upper limit can also be exceeded when necessary.

15
Example A
Tablets of the following composition are manufactured in the usual manner:
mg / tablet
Active substance 5
20 Lactose 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 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



{ (3SR, 4RS) - 3- (4-chl or o- phenyl )-4-[ (3, 4-di chl or o- benzyl ) - met hyl - am no] - pyrro
lidin-1-yl}-(4- nmethanesul fonyl -pi perazin- 1-yl)-nmethanone

[ (3RS, 4SRyo2e1(0bispteenyl - 4- yl met hyl - met hyl - am no) - 4- ( 4- chiPeT@EPRIVROY403 pyTr I Ol |

din-1-yl]-(4- methanesul fonyl -pi perazin- 1-yl)-nmethanone

[ (3RS, 4SR) - 3-[ (4-chl or o- 3-f | uor o- benzyllP- net hyl - am no] - 4- ( 4- chl or o- phenyl ) -
pyrrolidin-1-yl]- (4-methanesul fonyl-piperazin- 1-yl)-nmethanone

{ (3SR, 4RS) - 3- (4- chl or o- phenyl) 4-1(3-fluoro-4-trifl uoronet hyI benzyl) nmet hy
| -am n rrolidin- 1- - (4- met hanesul f onyl - pi perazi n- 1-yl)-net hanone

{ (3SR, zi]ﬂeS)ac v gl ataa@ecMcwéa%mwsarmqreﬁrwmwdm%mqur@aqi 8}?§tlﬁ§l benzyl )-m

) AL s AR O RES o mied,
hl or o- pheoyghly. phirermoixiwte - fillogdl Jy- rodehinveintvalned géhotned capsyler. azi n-
1- y:%S met hanone

4SR) - 3-[ (4- chl or o- benzyl ) - metEMﬁQo] 4- (3, 4-di chl or o- phenyl ) -pyrro
lidin-1-yl] dfpodlibasent ifiRmhg %ﬁﬁésﬁ?dnnare bkl hefiBiranone 4-(
{[ (3RS, 4SR) - 4- I(33 4-di chl oro- pheny 1- (4- et hanesul f onyl - pi per azi ne-
1-carbonyl)- pyrrolidin-3-yl]-nethyl-am no}-nethyl)- benz@mijypp_e
{ (3SR, 4R§’1)v 4%4 di chl oro- phenyl) - 4-[(3, 4-di fi uor o- benzyl,) - met hyl - am no] - p
yrrol | 5 4 met hanesul f onyl - pi perazin- 1-yl)-net hlgnone
{ (3SR, 4BpposkotBmdssdi chl or o- phenyl) - 4-[ (2, 3- di hydr o- benzofigggn- 6-yl met hyl ) -m
et hf/() -am no] pyrrolidin- 1-yl} -(4-nmethanesulfonyl-piperazin-

met hanone Total 1300

The suppository mass is melted in a glass 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

15  or metal foil.

20

25



{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[ (4-fl uor o- 3- net hyl - benzyl ) - net hyl - am
no] - pyrrolidin-lyl} -(4-nethanesul fonyl -pi perazin- 1-yl)-nethanone

{ (3SR, 4RSy02010A6d70di chl or o- phenyl ) -4-[ (| Hi ndol - 6- yl net rgT)EPe@viogdo3am noj - p
yrrolidin-I-yl}- (4-nmethanesul fonyl-piperazin- 1-yl)-nmethanone 4-(

{[ (3RS, 4SR) - 4- ( 3, 4-di chl or o- phenyl ) - 1F204- net hanesul f onyl - pi per azi ne-
1-carbonyl)- pyrrolidin-3-yl]-nethyl-am no}-nethyl)-2-fluoro-benzonitrile
{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[ (3-fluoro-4-trifl uoronethyl-benzyl)-m
ethyl-am no]- pyrrolidin- 1-yl} -((S)-4-nethanesul fonyl-3-nethyl -pi perazin-
1-yl) - net hanone Claims

{(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3

et hyl -am no]- pyrrolidin- 1-yl} -((R) -4-

| uoro-4-trifluoronethyl-benzyl)-m
t hanesul f onyl - 3- met hyl - pi per azi n-
1-yl) - met hanan®mpound of general formula I

{(3SR, 4RS) - 3- (4-chl oro- 3-f | uor o- phenyl

- f
me
)-4-[(3-fluoro-4-trifluoronethyl-benz
yl)-met hyl am no] - pyrrolidin- 1-yl} -(4-net
4-
me

hanesul f onyl - pi perazi n-
1-yl) - met hanone

{ (3SR, 4RS) - 3- (4-chl or 0- 3-f | uor o- phenyl
yl)-met hyl am no] - pyrrolidin- l-yl
1-yl) - nmet hanone R);
{(3SR, 4RS) - 3-( 3, 4-di chl oro- phenyl ) -
no] - pyrrolidin-lyl} -(4-methanesulfonyl perazin- 1-yl)-nmethanone or

| -{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl )-4-[N\3-fl uoro-4-trifluoromnethyl-benzyl)
-nmet hyl -am no] - pyrrolidin- 1-yl} -2-g& thanesulfpnyl-piperazin-
1-yl)-ethanone. 8. A conpound of forrmula | according to claim5, wherein R4
is is lywedinal kyl .

[ (3-fluoro-4-trifluoronethyl-benz

) -
4- thqﬂg§H5fonyl-[ 1, 4] di azepan-

\
ﬁ?fi(4-trifluoronethyl-benzyl)-am

Ar 18 aryl;

10 R is hydrogen, halogen, lower alkyl, lower alkoxy, lower alkyl substituted by
halogen, lower alkoxy substituted by halogen, cyano, amino, mono or di-lower

alkyl amino, C(O)-lower alkyl, or is aryl or heteroaryl;

R’ is hydrogen or halogen;

15

R’ is -(CH,),-heterocyclyl, optionally substituted by one or two substituents R*; or is
lower alkyl,
lower alkoxy,
—(CH,),-O-lower alkyl,

20 —(CH,),-CN,
—O-(CHy),-CN,
—(CH_)p-heteroaryl,
—(CH_),-C(O)-heteroaryl,
—O-(CHy),-heterocyclyl,

25 —(CHy)p-aryl, optionally substituted by lower alkoxy or halogen,
—(CH,),-O-aryl, optionally substituted by lower alkyl,
—(CH_),-NR’-heterocyclyl, optionally substituted by lower alkyl,
-CH;),-NR’R”’,

-CH;),-NR’-CH;),-NR’R”’,



9. A conpound of fornmula | according to claim@8, wherein the conpounds

arel -{ (3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benz
yl) - met hyweoaniwme)73pyrrol i di n- 1-yl} -5-(4-nethyl - pi per &EirmP20@9pbyo3pent an-
1-one

| -{ (3SR, 4RS) - 3- (3, 4-di chl or o- phenyl ) - 4L21¢ 3-f | uor o-4-tri fl uoronet hyl - benzyl)
-nmet hyl -am no] - pyrrolidin- 1-yl} -2-(4-nethyl-piperazin- 1l-yl)-ethanone

| - { (3SR, 4RS) - 3- ( 3CH YJiNkl-OHe)y, pORNYI ) - 4- [ (3-fl uoro-4-trifluoromethyl - benzyl)
- met hyl - am no] - p¥rrolidin- l-yl} -2-(3 ,5-dinethyl-piperazin-

1- yl ) - et hanone - Hz)p'C(O)'NR R’7 oris

| -{(3SR, 4RS)-3-(3 QEQT ek~ phenyl )-4-[(3-fluoro-4-trifl uoronethyl -benzyl)
- met hyl - am no] - p?r [0} zﬁpgllhﬁ\-lgl’- yl} -2-((S)-3-nethyl -pi perazin-
1-yl)-ethanone

| - {(3SR4RS) - 3- (3, 4-di chl or o- phenyl _4Yé§3_ ro-4-trifl.u t hyl - benzyl)
- metiy:ﬁ ami no] - 5§/W‘g?’f3ﬁil‘hwerf‘- (i}_(- LYt tB&%&FﬁR i P 2(?{4)35'3we¥au<y,
1-yl) - ethanone Or—(CHé) -CN, -S(O)z-lower alkyl, -NR -8(O)z-lower alkyl, -S(0)-NR'R",

| - { (3SR, 4RS) - 3- (3, 4- fchloro-phenyl)-4-[(3-f uoro-4-trifluoronethyl-benzyl)
- et hyl - ami no] - p@f@plomgr akyl -¢(Q)-lower cycloalkyl, wherein the cycloalkyl may be

-2-(2,6-di met hyl - mor phol i n; 4-yl )- et hanone. 10. A conpound of fornula I
according to c|aﬁﬁ@%gﬁﬁ#h¥gPﬁ%ﬁ%¥ﬁ£fﬁé(c» -NR R'. 11. A conpound of formula

| according to cl-a{m-A@& RWhgit&bByd{ICo RTRRY BElstiak& by =0, or is heteroaryl,

4-{ (3SR 4RS) - 3- (3, 4-di chl or o- pheny 3-4-[(3-f|uqro-4-trif|uoronethyl-benzyl)
-methyl - ami no] - pytewiliyduhgitnted iy slkeyy pr pyaser @izbne- | -sul foni c aci d

di met hyl am de . . .

4- (2-{ (3SR, 4RS) - 3 EPHOT G Eutst OX X% PR PF Bor 0- 4- t ri £ 1 uor omet hyl - benz
yl) - met hyl - am noR-oxay3-aed-bididle[212. htpt=2ylXx0- et hyl ) - pi perazi ne- 1-sul fonic
aci d di met hyl am de or

4- (5-{ (3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifl uoromethyl -benz

yl)-methyl - g[8l are independently from each other hydrogen, lower alkyl or (CH,),-OH,
15

n is1or2;incasenis 1or2, R' may be the same or different;
0 is1or2;incascois1or2, 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.
20
or a pharmaceutically active salt, a racemic mixture, an enantiomer, an optical isomer or a

tautomeric form thereof.

2. A compound of formula I according to claim 1, wherein Ar is phenyl.
25
3. A compound of formula I according to claim 2, wherein R? is unsubstituted

—(CH_)p-heterocyclyl.

4. A compound of formula I according to claim 3, wherein the compounds are

30 1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-5-morpholin-4-yl-pentan-1-one
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino]-pyrrolidin-
1-yl}-5-morpholin-4-yl-pentan-1-one



pyrrolidin- 1-yl} -5-o0x0-pentyl)-piperazine- 1-sulfonic acid dinethylam de.
12. A compound of fornmula | according to claimb5, wherein R4 is -NR -S(O
2-1 oner awRkyb10/68703A conmpound of formula | accordi ng toPcCr&Pa0Ae408her ei n

t he conpounds are

N-[1-(2-{(3SR, 4RS) - 3- (3, 4-di chl or o- phei®zt)-4-[ (3-fiuoro-4-trifiuoronethyl-b
enzyl)-nmethyl am no]- pyrrolidin- 1-yl}

- 2- 0x0-1e{(BBR 4RI ) e AdidhbrotbhenyBt L3 efudrd-anaifiu®n@thyl-benzyl)-methyl-amino]-
N[1-(2-{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fiuoro-4-trifiuoronethyl-b
enzyl ) PrEPHYInalmyhol-Pipgkazino] -y pentant 1 g

- 2- 0X0-1€ i Renl dj = VL1 = NnetAvh. - eyha .de. 14. A conpound
of for r%uf(gg#f%{?g%r @rﬁgﬁ?@%ki&?’m? t@h%urog?t#qggﬁl&ls&{e ;y-eﬁ%wer al kyl . 15. A
conpount)-méthfybaminodplrrakdiorldyihep-ppradida-it ypewdarrledre t he conpounds are

| -(4-{ (3SR 4 - 3-(.3,.4-di chl - [Y-4-(3-fi -4-trif thyl -b
yl § -@réglhiﬁS%Qi%%—'&p‘i)‘ﬁ‘?%lrﬁ%&?ﬁg'[Eilﬁg%/r@%‘ﬁWiu(of‘ﬁfplﬁg}%%nﬁYﬁ%—1%?‘W ?%Igﬁg]ﬁo%e orenz
2- (4- cotylidinl RS 8 hidy bHoYih)¢. FAdnBRR 6RS) - 3- (3, 4-di chl oro- phenyl ) - 4-[ (3-fiuo

ro-4- trifluoronethyl-benzyl)-nethyl-am no]-pyrrolidin- 1-yl} -ethanone.
16. A detfgduRd-3ef3.4-dichior@aphenadebt(@hyre-¢-tallapmn®thybbenzilamRéhyl-gmino]-

mﬁ?re?&’%ﬂb&m@{fn&ﬁﬂolmﬁylc&o é)nq?_%ngf formula | according to claim 16,
N[ 1 - (3= {(6SRRRARS) (334-0RhibrélhRtlydr L1 BoRRYS H-thiflLéBnidmaenAr L mcfhyuemnamet hyl - b
enzyl ) - met hy‘i am ngi- pyrrolidin- 1-yl}

" 5- ko pyanliginy L pi) pemomhelin-yy ctbuonam de

N[ -(2: 6 ﬁﬁ'ﬁ,ﬂ}’.@.(}@?ﬁr—&%hﬁ}?‘i}g@%HP@E%@F@M&)M hd nfet R h@nAAn-flefry LB Y - b

enzyl) - ylanrnoj - pyrro
- 2- oXopetlidih- PYIPEX-p etz Wy]l-cthamarichy | - acet ami de
N[(S)-1-(2-{(3SR 4RS)-3-(3, 4-di chl oro-phenyl )-4-[(3-fiuoro-4-trifiuoroneth
yl - benzly{( S 1§yq3é}ﬁilﬁ ro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl1}-2-(1,1-dioxo-A’-thiomorpholin-4-yl)-ethanone.
15
5. A compound of formula I according to claim 2, wherein R® is —(CH_)p-heterocyclyl substituted

by one or two substituents R*.

6. A compound of formula I according to claim 5, wherein R* is =S(O),-lower alkyl.

20
7. A compound of formula I according to claim 6, wherein the compounds are
{(3RS,4SR)-3-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-4-phenyl-pyrrolidin-1-yl} -(4-
methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-phenyl)-4-[(3,4-dichloro-benzyl)-methyl-amino]-pyrrolidin-1-yl }-(4-

25 methanesulfonyl-piperazin-1-yl)-methanone
[(3RS,4SR)-3-(biphenyl-4-ylmethyl-methyl-amino)-4-(4-chloro-phenyl)-pyrrolidin-1-yl]-(4-
methanesulfonyl-piperazin-1-yl)-methanone
[(3RS,4SR)-3-[(4-chloro-3-fluoro-benzyl)-methyl-amino ]-4-(4-chloro-phenyl)-pyrrolidin-1-yl]-
(4-methanesulfonyl-piperazin-1-yl)-methanone

30  {(3SR,4RS)-3-(4-chloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone



pyrrolidin- 1-yl} -2-oxo-ethyl)-pyrrolidin-3-yl]-acetam de
N[(R-1-(2-{(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fiuoro-4-trifiuoroneth
yl - benzylwormetonghmai no] - pyrrolidin- 1-yl} PCT/EP2009/064031
-2-0xo-ethyl)-pyrrolidin-3-yl]-acetanm de or

N-[1-(2-{(3SR, 4RS) - 3- (3, 4-di chl or o- phei®gt)-4-[ (3-fiuoro-4-trifiuoronethyl-b
enzyl)-nmethyl am no]- pyrrolidin- 1-yl}

- 2- 0XO{@RY4IR 3 PEI14-dichlofo-Bdzyhattayi-dgino 1 8-(3 A-dietitpustidn of)-phyaod Hainal -1]-(4-
accor di n% to claims, wherein RA is -(CH 2)P-NR R'-. 19. A conpound of

f or mul &9 %%Wh@l’?@z@l‘]&rb’ﬁr@@ ARMEr ei n t he conpounds are

3SR, 4 = f t vl - 1) -
358 ok oS T T P e
1-yl) - medthraeeuifonyl-piperazin-1-yl)- rnethanone
| - S di (3-11 fl hyl - b I
- rré'giyﬁ %{ﬁ%#é 4S(‘§y4’ @@4 ﬁﬁ}“ﬁ?m PR “ﬁ4 [“l’? l(a?e%ﬁlﬁgg’]ﬁ@ﬂpﬁrtﬁél}‘iﬁ g"?alrﬁ]?ﬂnn;’bp?/per :2 |Z% :

1 yl]- j)gh‘@ Qi3 - ylz'l rneth larmno -rnethyl -benzonitrile
(3SR, 4RS) - 3- (3 d|c | or o- phenyl’)-4-[(3-fluoro-4-trifluoronethyl-benzyl)-m

et hyI a{(r?rSibFRSbWB,ékdldﬂwo-ﬁhewl}) 4-[[(#4{BetirodbehzyDamictiyl-pmopHpyrpligior layiin-

{(SSR Z& %n?%(g%lﬁméi [ RIRFREB:- LHEADTHaIE (3£ | Uor 0- 4-t ri f1 uor onet hyl - benzyl ) - m

et hyl - (13; sr’]mhRspyr(B al dieh16vo -pirerd )-4= (2,3 (B yiremBbioifiaah B0y Sletiyl ) mBthpesdmon-
nmet nanone Or
| -{k(}ssmm@msl -y (4= ra¢th¢ne@ml@rwﬂr@m¢raymml{y4)3mﬂhem@4 trifluoronethyl -benzyl)

R T s e .
i's het @zﬂ}o@ﬁr yietlﬁpémﬁbﬁirumpaamﬁilLylyhﬁadlalnyneaI koxy or cyano. 21. A conpound of
Formil a:{(3 Sl%ﬁl%g)r 3-(3, % dlchloro phenyl) 4- [( 1 H 1nd0 1—6-3blrnethyl) r?lléltrllglls-ar%{no] -pyrrolidin-1-yl}-
(4-methanesulfonyl-piperazin-1-yl)-methanone
15 4-({{(3RS,4SR)-4-(3,4-dichloro-phenyl)-1-(4-methanesulfonyl-piperazine-1-carbonyl)-
pyrrolidin-3-yl]-methyl-amino } -methyl)-2-fluoro-benzonitrile
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-((S)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
20 pyrrolidin-1-yl}-((R)-4-methanesulfonyl-3-methyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-3-fluoro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone
{(3SR,4RS)-3-(4-chloro-3-fluoro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-(4-methanesulfonyl-[ 1,4]diazepan-1-yl)-methanone
25  {(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ methyl-(4-trifluoromethyl-benzyl)-amino]-pyrrolidin-1-
yl}-(4-methanesulfonyl-piperazin-1-yl)-methanone or
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(4-methanesulfonyl-piperazin-1-yl)-ethanone.

30 8. A compound of formula I according to claim 5, wherein R* is is lower alkyl.

9. A compound of formula I according to claim 8, wherein the compounds are



{(3SR 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[ (3-fiuoro-4-trifluoronethyl-benzyl
)-net hyl -am no] -pyrrolidin- 1-yl} -(4-pyrimdin-2-yl-piperazin-
1-yl) - metwaromne60703 PCT/EP2009/064031
(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-m
thyl -am no]- pyrrolidin- 1-yl} -(4-pykdin-2-yl-piperazin- 1-yl)-nethanone
(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fiuoro-4-trifluoronethyl-benzyl)-m
t
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et hyl - 13+ @l 4-dichlord-pipd Froxlyeyoynct gil1pez Iy pemawi|n-
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R4 is é’lyVP 'Bp ?’%' (lsé %%Eﬂ?lﬁ?rgﬁnb]yygu ¥'%r cyano 23. A conpound of

forml g- Sssamsjisn@ ,4-Qichlofd-Fheddil)- M{(@t@idﬂomtmﬂﬁ@mmmeﬁﬁ)-meth l-amino]-

{(3SR 4R di chl or o- phenyl ) -4 [83f|u0r04tr|fluororret yl -benzyl)-m
et hid - Wﬂbﬂlm-]pylr}r7o((Bd13nmetilé’&7PIPem|_Zm-](311 EA8eRg/Ohhenyl ) - pi per azi n-

1-yIT- r@%(@ §R91r1'(%)-3 -(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(2,6-dimethyl-morpholin-4-yl)-ethanone.

10. A compound of formula I according to claim 5, wherein R* is —=S(0),-NR’R”’.
15
11. A compound of formula I according to claim 10, wherein the compounds are:
4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidine-1-carbonyl}-piperazine-1-sulfonic acid dimethylamide
4-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
20 pyrrolidin-1-yl}-2-oxo-ethyl)-piperazine-1-sulfonic acid dimethylamide or
4-(5-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-5-oxo-pentyl)-piperazine-1-sulfonic acid dimethylamide.

12. A compound of formula I according to claim 5, wherein R* is -NR’-S(O),-lower alkyl.
25

13. A compound of formula I according to claim 12, wherein the compounds are

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

amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-methanesulfonamide or

N-[1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
30 amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-N-methyl-methanesulfonamide.

14. A compound of formula I according to claim 5, wherein R* is —C(O)-lower alkyl.



(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[ (3-fiuoro-4-trifluoronethyl-benz

thyl -am no] - pyrrolidine- 1l-carbonyl} -piperazin- 1l-yl)-benzonitrile
WO 2010/060703 PCT/EP2009/064031

-{(3SR 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fiuoro-4-trifluoromethyl-benz

| )-met hyl -ami no] - pyrrolidine- 1-carb@yl} -piperazin- 1-yl)-benzonitrile.

24. A conmpound of formula | according to claim5, wherein R4 is -(CH
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| ] - dbhArronwound of formula I according to claim 5, wherein R* is -NR’-C(O)-lower alkyl.

(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-benzyl)

{
e
1
I
1-
I
-nmet hyl -am no] - pyrrolidin- 1-yl} -2-(4-hydroxy-piperidin- 1-yl)-ethanone

Or 17. A co ound of formula I accordin: to clalrn 16, wherein the compounds are:
(3SR, 4RS£T (F - di chl or o- pheny 5&3 fiuoro-4-trifl uoromethyl - benzyl )-m
et hid - A k634 R)‘-F)rii(?né‘ d!l_chiqr? phewlh t3oflyarg-4-yifljoromethyl-benzyl)-methyl-

, 6-t et 26. A d of
for meJI ;qp%{gcpg'(‘){o [ ng1 3’0}15810%%{ gﬂy[}%%r%d;gnd ﬁée?ﬁ%?%) NR R". gg.npzu(r:]orrgound
of for MM BE(2-{@SRMRK)®B(3, @-diﬂhajrmpﬂ&yl)AM@@ﬂlﬁbrbkmtrﬁmm‘lﬁhmﬂylﬂ&nzyl) methyl-

4-{ (3SR, 4RS) 3- q3 4-di chl or o- phe (3-fluoro-4-trjfluoromethyl-benzyl)
- met hy [AIERR Inyproligipr ol i- &Oﬁ@'et@-l)clélpﬁéﬁ%%“}yu -Di-pethakpesdamific car boxyl i ¢ aci d

di et hy hapisd§.(2-((3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-

15 amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-pyrrolidin-3-yl]-acetamide
N-[(R)-1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-pyrrolidin-3-yl]-acetamide or
N-[1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-piperidin-4-yl]-acetamide.

20
18. A compound of formula I according to claim 5, wherein R* is ~(CH,),-NR’R”’-.

19. A compound of formula I according to claim 18, wherein the compounds are
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -

25 pyrrolidin-1-yl}-((R)-3-dimethylamino-pyrrolidin-1-yl)-methanone
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-ethanone
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-[4-(3-dimethylamino-propyl)-piperazin-1-yl]-methanone

30 {(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
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(4-dimethylamino-piperidin-1-yl)-ethanone.



28. A conmpound of forrmula | according to claim5, wherein R4 is-(CH 2)pCN-.
29. A compound of formula | according to claim 28, wherein the conpounds
are WO 2010/060703 PCT/EP2009/064031
3-(4-{(3SR, 4RS) - 3- (3, 4-di chl oro- phenyl )-4-[(3-fluoro-4-trifluoromethyl -benz
yl)-met hyl -am no] - pyrrolidine- 1-carb@fyl} -piperazin- 1-yl)-propionitrile
3-[4-(2-{(3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fluoro-4-trifluoronethyl-b
enzyl)-met hyl ami no]- pyrrolidin- 1-yl} -2-oxo-ethyl)-piperazin-
1-yl]-propionitrile or
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1,4 ]b'pBi‘rBﬁﬂllndll oy L@ Jryeider-2-32 piph r&mg/mqeman&fér mula | according to claims5,
wherein R4 is 2:oxa- -azabi cycl o 1] hept-5 . 33. A conpound of

f or Hul d(3SKadRB)-&i(Ad- dl@ill@IIOawhﬁlng [\ﬁi’r@ﬂléf%4ﬂh@%@mp@whbeﬂz§l) -methyl-amino]-
- {( 3S%yr4rR§th3f 91% (ﬂ p(%}n%m ol ?pﬂa@?ar}}ﬂ iyfl) &gt%aﬁdnléor 0-4-trifiuoromnethyl-benzyl)

- met hyl
pyrr ol |{(l38R HRS} B<(2,4(di&h1iis) ph2n ply-al-[$3 -dlmardd-Cyhced Ry L bdrept)-theth) - #hinajone.

pyrrolidin-1-yl}-(2,3,5,6-tetrahydro-[ 1,2'|bipyrazinyl-4-yl)-methanone
2-(4-{(3S,4R)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

15 pyrrolidine-1-carbonyl}-piperazin-1-yl)-nicotinonitrile
6-(4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidine-1-carbonyl}-piperazin-1-yl)-nicotinonitrile or
{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-[4-(6-methoxy-pyridin-2-yl)-piperazin-1-yl]-methanone.

20
22. A compound of formula I according to claim 5, wherein R* is aryl, optionally substituted by

alkoxy or cyano

23. A compound of formula I according to claim 22, wherein the compounds are
25  {(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-[4-(4-methoxy-phenyl)-piperazin-1-yl]-methanone
2-(4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidine-1-carbonyl}-piperazin-1-yl)-benzonitrile or
4-(4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
30 pyrrolidine-1-carbonyl}-piperazin-1-yl)-benzonitrile.

24. A compound of formula I according to claim 5, wherein R* is —(CH,),OH-.



34. A conpound of fornmula | according to claim5, wherein R4 is -C(O -1 ower
cycl oal kyl, substituted by |Iower alkyl. 35. A conpound of fornula I
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26. A compound of formula I according to claim 5, wherein R* is —C(0)-NR’R”’.

15 27. A compound of formula I according to claim 26, wherein the compound is
4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidine-1-carbonyl}-piperazine-1-carboxylic acid diethylamide.

28. A compound of formula I according to claim 5, wherein R* is —(CH,),CN-.

20
29. A compound of formula I according to claim 28, wherein the compounds are
3-(4-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidine-1-carbonyl}-piperazin-1-yl)-propionitrile
3-[4-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-

25 amino]-pyrrolidin-1-yl}-2-oxo-ethyl)-piperazin-1-yl]-propionitrile or
1-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-oxo-ethyl)-piperidine-4-carbonitrile.

30. A compound of formula I according to claim 5, wherein R* is heterocyclyl, optionall
g yclyl, op Yy

30 substituted by =O.

31. A compound of formula I according to claim 30, wherein the compounds are



43. A conpound of fornmula | according to claim42, wherein the conpound is
6-{ (3SR, 4RS) - 3- (3, 4-di chl oro-phenyl )-4-[(3-fiuoro-4-trifiuoronethyl-benzyl)
- met hyl - awDrzojo/oepyosr ol i di n-1 -yl } - 6- oxo- hexanoi ¢ aci d aniPd@&/EP4¢b9/0s03Dpound
of fornmula | according to claim2, wherein R3is -(CH 2)p-O1lower alkyl.

45. A conpound of formula I accordi ng-128-cl ai m 44, wherein the conpound is

| -{(3S,4R) - 3- (3, 4-di chl or o- phenyl )-4-[ (3-fluoro-4-trifluoronethyl-benzyl)-m

et hyl - anjing} {(3SRI4IR(SI)43ctl3m dlﬂ;hlysfo} phdrylyes-[@xropeAttAfluorbnRsl- béﬁzyl)ém@t(hgpound of
formula I accor |ngto claim wherein Ris -(CH 2)P-CN. 47. A conpound of

f or nul &Mingloserodidigl v - %1%1)1%&&/@ -Dipgridieiny {-morekaisctiage i s
6-{ (3S , f f | -b |
- nia'g hyﬁ @?E%L(%SQ g &:(@lC%"%%ﬁ“-‘ﬁ@o-ﬁex‘!aﬁe#?%“oﬁ?‘ftw ﬂfggy 1A%(:er(t) oungn;}/ )

f or mul antin@lemorodiding] -y -2oad-etR]))-MvElbgiiperRBnylL-e1ecCH 2) P-NR - (CH 2) P' NR R

49. f\ conpound of forrmula | according to claim48, wherein the conpounds
are

| - { (3SR24RI: o(1§d 4t Riehia qra@cd}ﬁﬁq ¥b Lraﬁn[s(%héﬂeﬁlqmsé ddal4-hyor omet hyl - benzyl)

- met hyl -am no pyrrolidin- 1-yl} -2-(2-dinmethyl am no-ethyl am no) - et hanone
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- et hyl33api d@ﬁ]pouﬁ)d/ bf RkinlaN-acdoriing to claim 32, wherein the compound is
- 2-[ (3-di nmet hyl am no- propyl ) - rret)v%l - ami no] - et hanone. 50. A conpound  of

for | d-1(38B&&RSdidng-4- éle 50-pheny DuthBefilupr® 4 taiflugropnephyb-bengy - ety }-pminot
pyrrolidin-1-yl}-2-(1S,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(O)-lower cycloalkyl,
substituted by lower alkyl.

15
35. A compound of formula I according to claim 34, wherein the compound is
(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.

20  36. A compound of formula I according to claim 2, wherein R* is —(CH,),NR’R"’.

37. A compound of formula I according to claim 36, wherein the compounds are
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[(3-fluoro-4-trifluoromethyl-benz
yl)-methyl-amino]-pyrrolidin-1-yl}-5-methylamino-pentan-1-one or

25 1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-5-dimethylamino-pentan-1-one.

38. A compound of formula I according to claim 2, wherein R* is—<(CH,),-heteroaryl.
30 39. A compound of formula I according to claim 38, wherein the compound is

1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-5-imidazol-1-yl-pentan-1-one.
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on salts. 53. A conmpound according to any on of clainms 1-51, whenever

éad. Bycompprnotesormsladlaa¢ardag to claim 2, wherein R’is —(CH,),-C(O)-NR’R”’.

43. A compound of formula I according to claim 42, wherein the compound is
6-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-

pyrrolidin-1-yl}-6-oxo-hexanoic acid amide.

44. A compound of formula I according to claim 2, wherein R* is —(CH,),-O-lower alkyl.

45. A compound of formula I according to claim 44, wherein the compound is
1-{(35,4R)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino |-
pyrrolidin-1-yl}-5-methoxy-pentan-1-one.

46. A compound of formula I according to claim 2, wherein R? is —(CH_),-CN.

47. A compound of formula I according to claim 46, wherein the compound is
6-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-6-oxo-hexanenitrile.

48. A compound of formula I according to claim 2, wherein R? is —(CH,),-NR’-(CHy),"NR’R"’.

49. A compound of formula I according to claim 48, wherein the compounds are
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(2-dimethylamino-ethylamino)-ethanone
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-(3-dimethylamino-propylamino )-ethanone
1-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino]-
pyrrolidin-1-yl}-2-[(3-dimethylamino-propyl)-methyl-amino]-ethanone.
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51. A compound of formula I according to claim 50, wherein the compounds are

5  3-(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-amino -
pyrrolidin-1-yl}-2-oxo-ethylamino)-propionitrile or
3-[(2-{(3SR,4RS)-3-(3,4-dichloro-phenyl)-4-[ (3-fluoro-4-trifluoromethyl-benzyl)-methyl-
amino |-pyrrolidin-1-yl}-2-oxo-ethyl)-methyl-amino]-propionitrile.

10 52. A process for preparing a compound of formula I as defined in claim 1, which process
comprises

a) coupling a compound of formula

% Ar—(R")
—
\N\/ "

N
I

H VI
with a suitable acid chloride or carboxylic acid of formula
15 R*-C(0)-OH or R*-C(0)-Cl
to a compound of formula

) Ar—(R'
—
\NJ R,

A

© 1
wherein the groups Ar, R', R* and R* and the definitions o and n are described above, or

b) alkylating a compound of formula

(R

o

NH

3
20 R O xm
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with a compound of formula
Hal-CH,-Ar-(R"),
to a compound of formula

(R

© I
wherein the groups Ar, R', R* and R? and the definitions o and n are described above, and,

if desired, converting the compounds obtained into pharmaceutically acceptable acid addition

salts.

53. A compound according to any on of claims 1-51, whenever prepared by a process as claimed

in claim 52 or by an equivalent method.

54. A medicament containing one or more compounds as claimed in any one of claims 1-51 and

pharmaceutically acceptable excipients.

55. A medicament according to claim 54 for the treatment of depression, pain, psychosis,

Parkinson’s disease, schizophrenia, anxiety and attention deficit hyperactivity disorder (ADHD).

56. 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 disorder (ADHD).

57. The invention as herein before described.
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